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Foreword

In the mid 1990s, EU-level co-operation
against infectious diseases was a topic that in-
terested no more than a few dozen experts
in public health institutes across Europe. And
the WHO's International Health Regulations
were, in those days, regarded by most pub-
lic health professionals as a rather obscure set
of agreements of little practical relevance to
their day-to-day work.

Fast forward to the year 2009, and co-
operation within the EU system and under
the WHO's revised International Health Reg-
ulations had a prominent role in the public
health response to the first influenza pan-
demic of the twenty-first century. Subsequent
evaluations of the EU and WHO responses to
the 2009 influenza A (H1N1) pandemic in-
dicated the value of this co-operation, while
also pointing to areas where it needed to be
strengthened.! Co-operation within the EU
and internationally has now become part of
the routine work of many public health pro-
fessionals working on infectious diseases in
Europe. This fact is recognised in the Third
Edition of the Communicable Disease Control
and Health Protection Handbook, which now
contains two chapters on EU level and in-
ternational public health structures for infec-
tious disease control.

How did we reach this point? In his Fore-
word to the First Edition, Sir Donald Ache-
son wrote eloquently of the factors that drove
communicable diseases up the national pub-
lic health agenda during his time as Chief

1 See Report of the Review Committee on the
functioning of the International Health Reg-
ulations (2005) and on Pandemic Influenza
A (HIN1) 2009, WHO, Geneva, 2011 and As-
sessment Report on the EU-wide response to
Pandemic (HIN1) 2009 (covering the period
24 April 2009-31 August 2009) and Assess-
ment Report on EU-wide pandemic vaccine
strategies both published by European Com-
mission, Brussels, 2010.

Medical Officer at the Department of Health
in London. Sir Liam Donaldson, in his Fore-
word to the Second Edition, showed great in-
sight in his analysis of the implications of the
2003 outbreak of severe acute respiratory syn-
drome (SARS) for international co-operation
against infectious diseases. The issues identi-
fied by Sir Donald and Sir Liam have, if any-
thing, increased in importance over the last
few years.

Infectious diseases continue to matter in a
relatively rich region such as the EU because,
despite all of our medical technology, Euro-
peans continue to die from these diseases.
Even worse, significant outbreaks of infec-
tious diseases can, and do, still occur in our
societies. When this happens, they have the
potential to cause great distress and disrup-
tion. Our citizens are not used to seeing pre-
viously healthy young and middle-aged peo-
ple die from infections. Neither they, nor the
health professionals who serve them, are will-
ing to accept seeing a significant number of
such deaths. National and EU level health au-
thorities must therefore strive to provide their
citizens with a high level of health protection.

Add to this the fact that the world, and
particularly the EU, is ever more intercon-
nected and the importance of co-operation
across borders becomes clear. The influenza
pandemics of the twentieth century took
many months to spread around the world.
In 2009, the first influenza pandemic of the
twenty-first century reached over 100 coun-
tries within a matter of weeks of the new
virus being identified.> To take another ex-
ample, for the past decade or more a number

20n 24 April 2009 the US Centers for
Disease Control and Prevention (CDC)
announced it had identified eight cases of
infection with a new influenza A (HIN1)
virus. On 24 June 2009, the ECDC pub-
lished a situation report showing that a
total of 56,129 cases of infection had been

ix



X Foreword

of EU countries have been unable to achieve
the 95% vaccine coverage needed to eliminate
measles. In 2011 we are seeing large measles
epidemics in these countries, with cases being
exported across the EU. Individual EU coun-
tries cannot keep themselves measles free by
national efforts alone. We need to achieve
high vaccine coverage across the EU if we are
going to keep our countries measles free.
One final example of the interconnected-
ness of health in the EU is the outbreak of en-
terohaemorrhagic Escherichia coli (EHEC) cen-
tred on northern Germany, which is taking
place as I write. All of the infections in this
outbreak are connected with a relatively lim-
ited region of northern Germany. But though
the source of infection is localised, its impact
has been international. At the time of writing,
cases linked to this outbreak have been iden-
tified in 13 EU Member States as well the USA
and Canada. The investigation, assessment
and control of this outbreak has required col-
laboration between an array of regional and
federal authorities in Germany: the ECDC,
the European Commission, the European

identified by health authorities in a total
of 109 countries and territories worldwide
(see: http://ecdc.europa.eu/en/healthtopics/
Documents/090624_Influenza_ AHIN1_
Situation_Report_1700hrs.pdf).

Food Safety Authority and networks of public
health and food safety experts across the EU.
It is a good reminder that success in the fight
against infectious diseases requires action and
co-operation at all levels: local, regional, na-
tional and international.

The multilevel and multidisciplinary na-
ture of communicable disease control in the
modern world is complex. Finding your way
through this maze is not always easy, espe-
cially when you face the acute pressures of a
crisis situation. The modern disease control
professional needs authoritative and easy to
use information at his or her fingertips to
point them rapidly in the right direction.
This is what the Communicable Disease Con-
trol and Health Protection Handbook exists to
give. I am sure you will find it an indispensible
companion.

Marc Sprenger, MD PhD
Director

European Centre for Disease
Prevention and Control
Stockholm
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1.1 How to use this book

This book is for those working in the field
of communicable disease control (CDC) and
health protection. It provides practical advice
for specific situations and important back-
ground knowledge that underlies CDC ac-
tivities; therefore it will be of interest to all
these working in this broad field, includ-
ing (but not exclusively) public health physi-
cians, epidemiologists, general practitioners,
public health nurses, infection control nurses,
environmental health officers, microbiolo-
gists and policy makers at all levels, as well
as students in medical, public health and re-
lated fields.

Since the publication of the second edition,
there have been many important changes in
CDC and health protection. The world has
faced its first pandemic of influenza for many
decades and other new or re-emerging threats
have been identified. There have been suc-
cesses, such as new vaccine programmes, im-
provements in knowledge, new evidence re-
views, updating of consensus guidelines and
new laboratory tests, particularly in relation
to molecular epidemiology. The combination
of these with administrative changes in the
European Union, the accession of new mem-
ber states, the increasing role and outputs
of the European Centre for Disease Preven-
tion and Control (ECDC) and new adminis-
trative changes in countries like the UK has
led to major revisions in the content of this
Handbook.

The structure of the book is as follows:

Section 1 contains important background
material. Chapter1.2 runs through the basic
principles of transmission and control, which
underlie later chapters. Chapter 1.3 is aimed
primarily at those who undertake on-call du-
ties but do not practice in mainstream CDC
or health protection and those undertaking

health protection response duties for the first
time.

Section 2 addresses topics in the way
they often present to CDC staff in the field,
i.e. as syndrome-related topics rather than
organism-based, such as an outbreak of gas-
troenteritis of (as yet) undetermined cause, or
a needlestick injury. In these chapters, we dis-
cuss the differential diagnosis (infectious and
non-infectious), including how to decide the
most likely cause based on relative incidence,
clinical and epidemiological differences and
laboratory tests. We also give general advice
on prevention and control, including how to
respond to a case or cluster when the organ-
ism responsible is not yet known. A new chap-
ter in this section addresses measures that
can be taken by individuals to reduce the
risk of infection. When the organism becomes
known, Section 3 should be consulted.

Section 3 addresses CDC in a more tra-
ditional way, by disease/organism. We have
continued to make these chapters more Euro-
pean, using EU wide data and policies where
these exist. We have used England and Wales
(or the UK if appropriate) as an example in
other instances: for differences relating to
surveillance and control in other countries,
the relevant country specific chapter in Sec-
tion 5 should be consulted (e.g. those working
in Germany should consult Chapter 5.13).

The chapters in Section 3 conform to a stan-
dard pattern, which we hope will make in-
stant reference easier. Most chapters are or-
dered as follows:

1 A short introduction mentioning the syn-
drome(s) common synonyms and the main
public health implications of the organism.
2 Abox of suggested on-call action. This relates
only to what needs to be done if cases are re-
ported outside of normal office hours. Further
action may be needed during the next work-
ing day, which will be identified in ‘response
to a case’.

Communicable Disease Control and Health Protection Handbook, Third Edition. Jeremy Hawker, Norman Begg,

Tain Blair, Ralf Reintjes, Julius Weinberg and Karl Ekdahl.

© 2012 Jeremy Hawker, Norman Begg, Iain Blair, Ralf Reintjes, Julius Weinberg and Karl Ekdahl.

Published 2012 by Blackwell Publishing Ltd.
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3 Epidemiology will give the relevant points
on burden of disease, important differences
by age/sex/season/year/risk group are given
and important differences within Europe are
noted.

4 Two sections deal with diagnosis of the in-
fection: clinical features and laboratory confir-
mation. Both sections highlight the important
points to practising CDC professionals. They
are not meant as a substitute for clinical and
microbiological textbooks.

5 Transmission details the main sources,
reservoirs, vehicles and routes of spread of the
organism. The main aim of this section is to
give the investigator clues as to how a case or
outbreak may have arisen to aid identification
and control.

6 Acquisition deals with the incubation pe-
riod, infectious period (if communicable), in-
fective dose (if known) and any important fac-
tors affecting immunity or susceptibility.

7 The final five sections relate to control of
infection. These are based on current avail-
able guidance and evidence: where this is un-
clear, they are based on practice in the UK
(supplemented by our own views) although
the principles will be equally relevant to
European readers. These sections are:

e actions likely to be effective in the preven-

tion of infection;

e surveillance activities relevant to the or-

ganism;

e suggested public health actions to be

taken in response to a case; and

e suggested approach to an investigation of

a cluster of cases of that organism, and sug-

gested actions to help control of an outbreak,

including a suggested case-definition for use
in an epidemiological study.

New chapters have been added on
Burkholderia and chickungunya. Diseases that
are generally less of a public health issue in
Europe are summarised in the tables that fol-
low Section 3.

Section 4 refers to the organisation of
CDC/health protection services and could be
titled ‘how to run a CDC service’. For the
authors who have worked as consultants in
CDC, this is the textbook that we wished
we’d had on appointment! It deals with the

services that a CDC department is expected
to provide, including the non-communicable
disease functions that have been attached to
the health protection role in some countries.
Some of those chapters are UK focused, al-
though this has been reduced and most (e.g.
surveillance, outbreak management, hospi-
tal infection, clinical governance) will be of
equal use to European colleagues. New chap-
ters on antimicrobial resistance, pandemic
preparedness and global health have been
added to this section.

Section 5 gives a brief overview of struc-
tures for infectious disease notification and
Public Health action internationally (con-
sisting of two new chapters) and in the
27 EU Member States (including new chapters
on the new members states), plus Norway,
Switzerland and a new chapter on Iceland.
The objective of this section is to allow an ori-
entation on Public Health structures relevant
for infectious disease control in various Euro-
pean countries and to offer a starting point for
further information on individual countries.
Lengthy descriptions have been avoided, but
Internet addresses for contact points in the
countries and for further information, reports
and data have been given.

Finally, the two appendices and two lists
of useful websites detail further sources of in-
formation and advice for those undertaking
CDC functions routinely or on-call.

In updating the evidence base for this edi-
tion, we have often referred to the system-
atic review of 57 infections that was under-
taken on behalf of ECDC by a combined team
from the Health Protection Agency and the
Royal College of Paediatrics and Child Health
(which was led by JH) and we gratefully ac-
knowledge this help. We are indebted to a
number of individuals who have helped us
in commenting on parts of the book, includ-
ing Andrew Kibble, Amal Rushdy and numer-
ous advisors for the country-specific chap-
ters, including Reinhild Strauss and Franz
Allerberger (Austria), René Snacken, Carl
Suetens and Emmanuel Robesyn (Belgium),
Angel Kunchev (Bulgaria), Chrystalla Chad-
jianastassiou (Cyprus), Jozef Dlhy (Czech
Republic), Kire Mpglbak (Denmark), Kuulo
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Kutsar and Jevgenia EpStein (Estonia), Petri
Ruutu and Leino Tuija (Finland), Jean-Claude
Desenclos (France), Gérard Krause and An-
dreas Gilsdorf (Germany), Sotirios Tsiodras
(Greece), Agnes Csohan (Hungary), Haral-
dur Briem (Iceland), Darina O’Flannagan
(Ireland), Stefania Salmaso (Italy), Irina Lu-
cenko (Latvia), Loreta ASokliené (Lithuania),
Robert Hemmer (Luxembourg), Tanya Melillo
Fenech (Malta), Roel Coutinho and George
Haringhuizen (The Netherlands), Preben Aav-
itsland (Norway), Andrzej Zielinski (Poland),
Ana Maria Correia (Portugal), Florin Popovici
(Romania), Maria Avdicova (Slovakia), Irena
Klavs and Eva Grilc (Slovenia), Karoline
Ferndndez de la Hoz (Spain), Daniel Koch
(Switzerland), Meirion Evans, Brian Smyth
and Martyn Donaghy (UK) and Guénaél
Rodier (WHO). Linda Parr and Leanne Baker’s
administrative skills were essential as was the
help of Jennifer Seward at Wiley. Finally, we
are grateful to our families and work col-
leagues for their patience and support whilst
we were preoccupied with this project.

1.2 Basic concepts in the
epidemiology and
control of infectious
disease

The epidemiological framework

Identification

Infections can be identified by their clinical
features, epidemiology and the use of appro-
priate laboratory procedures.

Infectious agent

The traditional model of infectious disease
causation is the epidemiological triangle. It
has three components: an external agent, a
susceptible host and environmental factors
that bring the host and the agent together.
The agent is the organism (virus, rickettsia,
bacterium, fungus, etc.) that produces the

infection. Host factors influence an individ-
ual’s exposure, susceptibility or response to
a causative agent. Age, sex, socio-economic
status, ethnicity and lifestyle factors such
as smoking, sexual behaviour and diet are
among the host factors that affect a per-
son’s likelihood of exposure, while age, ge-
netic makeup, nutritional and immunolog-
ical status, other disease states and psycho-
logical makeup influence susceptibility and
response to an agent. Environmental factors
are extrinsic factors that affect the agent and
the opportunity for exposure. These include
geology, climate, physical surroundings, bio-
logical factors (such as insect vectors), socio-
economic factors such as crowding and sani-
tation and the availability of health services.

Occurrence

The occurrence or amount of an infectious
disease will vary with place and time. A per-
sistent low or moderate level of disease is
referred to as endemic and a higher persis-
tent level is called hyper-endemic. An irreg-
ular pattern with occasional cases occurring
at irregular intervals is called sporadic. When
the occurrence of an infection exceeds the
expected level for a given time period, it is
called epidemic. The term outbreak or clus-
ter is also used. When an epidemic spreads
over a wide geographical area, such as a con-
tinent or continents, it is called pandemic. Epi-
demics vary in size and duration. An epidemic
curve, a frequency histogram of number of
cases against time or date of onset (see Fig-
ures 4.2.1-4.2.3), should be plotted. If expo-
sure to the infectious agent takes place over a
relatively brief period, a point source outbreak
occurs. Intermittent or continuous exposure
broadens the peaks of the epidemic curve,
and so an irregular pattern is observed. An
outbreak that spreads from person to person
is called a propagated outbreak. In theory,
the epidemic curve of a propagated outbreak
would have a series of peaks at intervals ap-
proximating to the incubation period. Usu-
ally, the epidemic wanes after a few genera-
tions because the number of susceptible peo-
ple falls below a critical level. Some epidemic
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curves have both common source epidemic
and propagated epidemic features because of
secondary person-to-person spread. These are
called mixed epidemics.

Two rates are commonly used to describe
the occurrence of infectious diseases:

Incidence =
New cases over a given time period
Persons at risk
Prevalence =
Existing cases at a given pointin time
Persons at risk

The chain of infection

Transmission occurs when the agent leaves
its reservoir or host through a portal of exit and
is conveyed by a mode of transmission and
enters through an appropriate portal of entry
to infect a susceptible host. This is the chain
of infection.

Reservoir

The reservoir of an infectious agent is any
person, animal, arthropod, plant, soil or sub-
stance (or combination of these) in which
the infectious agent normally lives and multi-
plies. The reservoir may be different from the
source or vehicle of infection. This is the per-
son, animal, object or substance from which
an infectious agent actually passes to a host.
Many of the common infectious diseases
have human reservoirs which include clinical
cases, those who are incubating the disease
and convalescent carriers. Colonisation is the
presence of a micro-organism in or on a host,
with growth and multiplication, but without
evidence of infection. Shedding of an organ-
ism from a colonised host may be intermit-
tent. Infectious diseases that are transmissible
from animals to humans are called zoonoses.
The portal of exit is the path by which an agent
leaves the source host, which usually corre-
sponds with the site at which the agent is
localised, for example respiratory tract, gen-
itourinary system, gastrointestinal system,
skin or blood. The portal of entry is the route
by which an agent enters a susceptible host.

For any given infection, understanding the
chain of infection allows appropriate control
measure to be recommended.

Mode of transmission

This is the mechanism by which an infectious
agent is spread from a source or reservoir to
a susceptible person. The mechanisms are de-
tailed in Table 1.2.1.

Natural history of disease

This refers to the progress of a disease in an in-
dividual over time without intervention. Fol-
lowing exposure to an infectious agent there
is a period of subclinical or inapparent patho-
logical changes, which ends with the onset
of symptoms. This period is known as the
incubation period. For a given infectious dis-
ease, the incubation period has a range and
a mean value. For hepatitis A the range is 2—
6 weeks with a mean of 3 weeks. During the
incubation period, pathological changes may
be detectable with laboratory or other tests.
Most screening programmes attempt to iden-
tify the disease process during this early phase
of its natural history, since early intervention
may be more effective than treatment at a
later stage. The onset of symptoms marks the
transition from the subclinical to the clini-
cal phase. Most diagnoses are made during
this stage. In some people the disease may
never progress to a clinically apparent illness.
In others the disease process may result in a
wide spectrum of clinical illness, ranging from
mild to severe or fatal.

Infectious period

This is the time during which an infectious
agent may be transmitted directly or indi-
rectly from an infected person to another per-
son. Some diseases are more communicable
during the incubation period than during the
actual illness. In others such as tuberculosis,
syphilis and Salmonella infection the commu-
nicable period may be lengthy and intermit-
tent. The communicable period may be short-
ened by antibiotic treatment (though in some
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Table 1.2.1 Modes of transmission of infectious agents

Types of transmission Examples

Direct route
Infections of the skin, mouth and eye may be spread

Direct transmission
Transmission by direct contact such as

touching, biting, kissing, sexual intercourse
or by droplet spread on to the mucous
membranes of the eye, nose or mouth
during sneezing, coughing, spitting or
talking. Droplet spread is usually limited to a
distance of one metre or less.

Indirect transmission

This may be vehicle-borne involving inanimate
materials or objects (fomites) such as toys,
soiled clothes, bedding, cooking or eating
utensils, surgical instruments or dressings; or
water, food, milk or biological products such
as blood. The agent may or may not
multiply or develop in or on the vehicle
before transmission.

It may be vector-borne. This in turn may be
mechanical and includes simple carriage by a
crawling or flying insect as a result of soiling
of its feet or proboscis or by passage of
organisms through its gastrointestinal tract.
This does not require multiplication or
development of the organism. It may be
biological when some form of multiplication
or development of the organism is required
before the arthropod can transmit the
infected form of the agent to human when
biting.

Air-borne spread

Air-borne spread is the dissemination of a
microbial aerosol to a suitable port of entry,
usually the respiratory tract. Microbial
aerosols are suspensions of particles that
may remain suspended in the air for long
periods of time. Particles in the range

1-5 um are easily drawn into the alveoli and
may be retained there. Droplets and other
larger particles that tend to settle out of the
air are not considered air-borne. Microbial
aerosols are either droplet nuclei or dust.

by touching an infected area on another person’s
body or indirectly through a contaminated object.
Examples are scabies, head lice, ringworm and
impetigo. Sexually transmitted infections are also
spread by the direct route.

Respiratory route

Sneezing, coughing, singing and even talking may
spread respiratory droplets from an infected person
to someone close by. Examples are the common
cold, influenza, whooping cough and
meningococcal infection.

Faecal-oral route

Gastrointestinal infections can spread when faeces
are transferred directly to the mouth of a
susceptible host.

Faecal-oral route

Faeces contaminate food or objects like toys or toilet
flush handles. Animal vectors such as cockroaches,
flies and other pests may transfer faeces.
Environmental surfaces may be contaminated. This
is particularly important in viral gastroenteritis
when vomiting occurs because the vomit contains
large numbers of infectious viral particles.
Examples of infections spread in this way are food
poisoning and hepatitis A.

The blood-borne route

There is transfer of blood or body fluids from an
infected person to another person through a break
in the skin such as a bite wound or open cut or
through inoculation, injection or transfusion.
Blood-borne infections include infection with HIV,
and hepatitis B and C infections. Spread can also
occur during sexual intercourse

Respiratory route

Droplets from the mouth and nose may also
contaminate hands, cups, toys or other items and
spread infection to others who may use or touch
those items.

Examples are infection with Legionella, Coxiella and in
some circumstances TB.
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infectious agent

Box 1.2.1 Terms used to describe the outcomes of exposure to an

attack rate.

(case fatality rate).

o Infectivity: the proportion of exposed persons who become infected, also known as the

e Pathogenicity: the proportion of infected persons who develop clinical disease.
e Virulence: the proportion of persons with clinical disease who become severely ill or die

infections antibiotics may prolong carriage
and hence the communicable period).

Susceptibility and resistance

This describes the various biological mecha-
nisms that present barriers to the invasion
and multiplication of infectious agents and
to damage by their toxic products. There
may be inherent resistance in addition to im-
munity as a result of previous infection or
immunisation.

Hepatitis A in children has low pathogenic-
ity and low virulence (Box 1.2.1). Measles
has high pathogenicity but low virulence,
whereas rabies is both highly pathogenic and
highly virulent. The infectious dose is the num-
ber of organisms that are necessary to pro-
duce infection in the host. The infectious dose
varies with the route of transmission and host

susceptibility factors. Because of the clinical
spectrum of disease, cases actually diagnosed
by clinicians or in the laboratory often repre-
sent only the tip of the iceberg. Many addi-
tional cases may remain asymptomatic. Peo-
ple with subclinical disease are nevertheless
infectious and are called carriers.

Preventing spread of infection

Standard precautions

It is not always possible to identify people
who may spread infection to others, therefore
standard precautions to prevent the spread
of infection must be followed at all times
(Box 1.2.2). In addition, for patients with res-
piratory infections, droplet precautions may
be recommended (Box 1.2.3) and in those

Box 1.2.2 Standard precautions to prevent the spread of infection

and blood splash incidents.
e Respiratory hygiene and cough etiquette.
o Safe disposal of contaminated waste.

e Hand hygiene: handwashing with soap and water or use of an alcohol hand rub or gel.
Cover wounds or skin lesions with waterproof dressings.

e Appropriate use of gloves, gowns and aprons and facial protection (eyes, nose, and mouth).
e Prevention and management of needlestick injuries, injuries from other sharp instruments

e Managing spillages of blood and body fluids.

e Safe collection and transport of specimens.

e Decontaminating equipment including cleaning, disinfection and sterilisation.
e Maintaining a clean clinical environment.

e Safe management of used linen.

e Place patients with infections in appropriate accommodation.

World Health Organization (2007). Standard precautions in health care. Geneva: World Health Organiza-
tion. http://www.who.int/csr/resources/publications/EPR_AM2_E7.pdf [Accessed March 2010].
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Box 1.2.3 Droplet precautions when managing respiratory infections

e Wear a medical mask if working within approximately 1 m of the patient or upon entering
the room/cubicle of a patient.

e When performing aerosol-generating procedures (chest physiotherapy, nebulisation) wear
a particulate respirator, perform procedures in an adequately ventilated room and limit other
persons in the room only to those required for the patient’s care.

with diarrhoea and/or vomiting enteric pre-
cautions should be followed (Box 1.2.4).

Handwashing

Handwashing is the single most important
part of infection control. The technique il-
lustrated in Figure 1.2.1 should be used when
washing soiled hands with soap and water. At
other times an alcohol gel or rub can be used.
Hands should be washed before contact with

patients, after any activity that contaminates
the hands (removal of protective clothing
and gloves, using the toilet) and before han-
dling food. Nails should be kept short, rings
should not be worn, artificial nails should
be avoided and cuts and abrasions should be
covered with a waterproof dressing. Adequate
handwashing facilities must be available in
all patient areas. Liquid soap dispensers, pa-
per hand towels and foot-operated waste bins
should be provided.

Box 1.2.4 Enteric precautions when managing diarrhoea and vomiting

e Patients should normally use a flush toilet for the disposal of excretions and soiled mate-
rials. Attendants should wear disposable plastic gloves and wash hands thoroughly.

e Faecal material on soiled clothing and bed linen should be flushed into the toilet bowl.
Linen should then be washed in washing machine on a ‘hot’ cycle. Soaking in disinfectant
before washing is not necessary.

e Use of disinfectants is important in schools, nursery schools and residential institutions.
Toilet seats, flush handles, wash-hand basin taps and toilet door handles should be cleaned
daily and after use with a bleach-based household cleaner, diluted according to manufac-
turer’s instructions. Alcohol-based wipes may be used on seats and other hard surfaces.
Bedpans and urinals should be emptied into the toilet bowl, washed with a disinfectant and
rinsed.

e Patients and carers should be advised about personal hygiene and the hygienic preparation
and serving of food. Children and adults in jobs likely to spread infection should stay away
from work or school for 48 h after the diarrhoea has stopped.
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WASH HANDS WHEN VISIBLY SOILED! OTHERWISE, USE HANDRUB
D Duration of the entire procedure: 40-60 seconds

Wet hands with water; Apply enough soap to cover Rub hands palm to palm;
all hand surfaces;

BQ‘%HWE@

Right palm over left dorsum with Palm to palm with fingers interlaced; Backs of fingers to opposing palms
interlaced fingers and vice versa; with fingers interlocked;
8 4 A }j@%\g e

Rotational rubbing of left thumb Rotational rubbing, backwards and Rinse hands with water;

clasped in right palm and vice versa; forwards with clasped fingers of right

hand in left palm and vice versa;
Dry hands thoroughly Use towel to turn off faucet; Your hands are now safe.
with a single use towel;

Fig. 1.2.1 How to wash hands correctly and reduce infection. (From World Health Organization
(2009). WHO Guidelines on Hand Hygiene in Health Care. Geneva: World Health Organization.
http://whglibdoc.who.int/publications/2009/9789241597906_eng.pdf [Accessed March 2011].)



1.3 Health protection
on-call

During office hours health protection activity
is usually undertaken by individuals who are
expert in their field and have access to a full
range of supporting services. Outside of office
hours, this is not always the case, for example
in the UK health protection on-call at a local
level may be integrated with general public
health rotas and laboratories also offer a much
reduced service.

Requirements for on-call staff

Undertaking health protection on-call should
present few problems for those adequately
trained in public health, as the skills applied
are the same as those used in everyday public
health practice, i.e.

e defining the problem;

e collecting the necessary information;

e undertaking a risk assessment;

¢ identifying good practice;

e implementing the response; and

e evaluating the outcome.

In addition to these generic public health
skills, basic specialist health protection
knowledge and experience is needed for safe
out-of-hours health protection practice. A
suggested list of the competences required
is given in Box 1.3.1. These competencies
need to be maintained by incorporating them
into the continuous professional develop-
ment plan for each individual, for example
by attending an on-call updating course and
participating in simulations and exercises.

Access to knowledge on-call is important
and is available from:

e this handbook: on-call actions and underly-
ing theory are given for all the most common
pathogens;

e alocal on-call pack, detailing local policies,
procedures, plans and contact details;

e national guidance documents (see Ap-
pendix 2);
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e websites, including those of the national
communicable disease control or health pro-
tection organisation (see inside covers); and
e local, regional and national specialist on-
call, for example the local acute hospital will
usually have a consultant medical microbiol-
ogist on-call and the national health protec-
tion organisation will usually provide access
to a communicable disease epidemiologist.

Public health response to a case
of infection

The two key questions in dealing with a case
of communicable disease are:

o Where did the case get it from? This is im-
portant because there may be a continuing
source which needs to be controlled and be-
cause there may be others who have also been
exposed and need advice and/or treatment.
Others exposed may be known to the case
(e.g. household or fellow tourists), but this is
not always the case (e.g. a Legionella source in
the environment).

e [s the case likely to pass it on? This may be to
close contacts (e.g. household or sexual con-
tacts) that need to be protected by advice to
the case and perhaps prophylaxis for the con-
tacts (e.g. hepatitis B), or it may be via the
patient’s occupation (e.g. a food handler who
has a gastrointestinal infection).

Syndromes and diseases

At the time that health protection issues
emerge, the causative agent may not yet be
clear, for example an outbreak of diarrhoea
and vomiting in a hospital or an outbreak of
respiratory disease at a nursing home. This
may be especially true out-of-hours. Section 2
of this book looks at problems from this an-
gle. The important issues to consider are as
follows:

e What investigations are needed to identify
the agent (e.g. Salmonella), the cause of the in-
cident (e.g. poor hygiene practices) and, if rel-
evant, the vehicle of infection (e.g. a particu-
lar food served to guests)? Such investigations
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Box 1.3.1 Suggested competences required to undertake consultant level
health protection on-call duties

1 Familiarity with the principles and practice of being on-call, including:
e professional obligations;
e legal issues; and
e professional responsibility to ensure appropriate public health action taken in response
to all incidents.
2 Ability to perform a risk assessment of a problem, decide whether public health action is
necessary and decide appropriately whether action is required out of hours.
3 Ability to effectively exercise the local on-call procedures, including:
e administration of urgent prophylaxis; and
e handover before and after on-call.
4 Experience of practicalities of working with others out of hours, particularly:
e Jocal and national health protection agency;
e microbiology laboratory; and
e environmental health department.
5 Up-to-date knowledge of relevant aspects of natural history, epidemiology, clinical presen-
tation, laboratory diagnosis and methods of transmission and control of common hazards
that may require public health intervention out of hours, including:
e meningococcal disease and meningitis;
e gastrointestinal infections, including E. coli O157;
e respiratory infection, including Legionella and TB;
e blood-borne viruses (hepatitis B, hepatitis C, HIV);
e infections requiring prophylaxis/advice (e.g. pertussis, hepatitis A, measles);
e most common chemical/environmental hazards (asbestos, CO, smoke, mercury,
ammonia, chlorine); and
e other hazards with increased local/regional occurrence.
6 Ability to interpret national guidelines and local policies for the most common scenarios
that present on-call and to coordinate public health action effectively. Includes single cases
of infections listed in Section 5.
7 Awareness of the basic principles of control and sources of advice and support (particularly
out of hours) for serious, less common public health problems that may present out of hours,
including:
e imported infections (e.g. viral haemorrhagic fever, diphtheria, rabies exposure, possible
SARS/avian flu);
e exposure of particularly vulnerable groups (e.g. chickenpox in immunosuppressed/
neonates; rubella in pregnancy);
e exposure to blood-borne viruses or TB in community or healthcare settings (including
needlestick injuries and potential lookback exercises);
e potential public health emergencies (e.g. food-borne botulism);
e potential deliberate release (e.g. ‘white powder’ exposures);
e exposure to contaminated water;
e acute exposure to chemical hazards;
e urgent travel health enquiries;
e major emergencies (e.g. floods, explosions); and
e recently emerged diseases/hazards.
8 Understanding of the principles and practice of management of outbreaks and incidents.
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Box 1.3.1 (Continued)

e chemical incidents.

¢ hospital outbreaks/incidents;
e radiological incidents;

e major emergencies; and

e deliberate release incidents.

e giving effective media interviews; and
e communicating directly with public.

Source: UK Faculty of Public Health, 2006.

9 Ability to effectively coordinate the public health investigation and control of common
local outbreaks and incidents out of hours, including:

e potentially linked cases of meningococcal disease;

e potential community outbreaks of gastrointestinal illness; and

10 Ability to contribute effectively to the control of:

11 Ability to communicate effectively on public health issues, including:
e preparing appropriate press releases out of hours;

usually have microbiological, environmental
and epidemiological components.

e What generic control measures can be ap-
plied to limit morbidity, whilst awaiting
confirmation (e.g. enhanced handwashing,
environmental cleaning and excluding ill
food handlers in outbreaks of gastrointestinal
illness)?

Public health action on-call

There are two key questions that define what
action is taken on-call:

e [s public health action necessary?

e Does it need to be done now?

The factors in deciding whether public
health action is necessary are a combination
of the following:

e Is the index case at risk of a poor outcome?
A death from meningitis or any case of a viral
haemorrhagic fever are examples that lead to
public anxiety and media interest.

e [s the index case likely to pass infection
on to others? If so, action may be required
to limit onward transmission from the index
case and any infected contacts.

o [s there likely to be an ongoing source that
needs controlling? Some stages in investigat-

ing possible sources take considerable time,
so the earlier they are started, the sooner the
result.

e Do contacts or others exposed to the same
source need to be traced? This will be impor-
tant if their outcome can be improved by an
intervention or if it will help limit onward
transmission.

e Do the public need information or reassur-
ance? This is often affected by the ‘scariness’
of the disease, whether particularly vulnera-
ble groups are exposed (e.g. children) and is-
sues of ‘blame’.

If public health action is necessary, it does
not automatically follow that it should occur
out-of-hours. Issues that affect timing include
the following:

e The seriousness of the disease. Some infec-
tions such as viral haemorrhagic fevers, diph-
theria or Escherichia coli O157 may require
prompt action to prevent even one more ad-
ditional case in vulnerable groups, whereas
others such as norovirus or mumps are less of
a threat to most individuals.

e How transmissible is the infection? Not
only are some infections more transmissible
than others, but some cases of the same in-
fection can transmit more easily than others
(e.g. e-antigen positive hepatitis B or smear
positive TB).
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e How long is the incubation period? Secon-
dary (or co-primary) cases of meningococcal
infection may present very quickly, but the
incubation period for TB is weeks or months.
e How vulnerable are the people that may
have been exposed? Some pathogens are par-
ticularly likely to lead to infection or a poor
outcome in particular groups e.g. E. coli 0157
in young children and the frail elderly or
chickenpox in immunosuppressed patients.
This will heavily influence speed of response.
e What is the public, media or political reac-
tion? Even if not a health protection priority
to react on-call (e.g. an HIV positive health-
care worker), action may be required if infor-
mation becomes public.

e What is ‘expected’ or good practice?

e When will normal service be resumed? The
risk of delaying until normal office hours is
obviously proportional to the length of time
until a ‘normal’ response can be activated.
Thus, action is more likely on a Saturday
morning before a national holiday Monday
than on a Sunday night before a normal work-
ing Monday.

Collection of baseline data

Collecting information and recording it in a
systematic way is important in order to:
e aid management of the incident: the in-
formation will be useful to you and to oth-
ers who take over management later in the
incident;
e be available for later scrutiny, either for pro-
fessional purposes (audit, lessons learnt) or le-
gal purposes (public inquiries or civil actions).
A good basic minimum dataset is usually
required, preferably by completion of a stan-
dard form/dataset, covering the following:
e Administrative details for those providing
information (name, organisation/position,
contact details) and cases and contacts (name,
address, phone, GP, hospital).
e Epidemiological information on cases in
relation to person (age, sex, occupation),
place (residence, travel, institution) and time
(onset).

e Diagnosis, consisting of clinical and labora-
tory information.
e Record of advice given.

Risk assessment

The next stage is usually to undertake a risk as-
sessment, which includes the principles iden-
tified above (see ‘Public health action on-
call’), but often also includes an assessment
of whether contacts have been put at signifi-
cant risk. The three general questions that are
asked in assessing the likelihood of transmis-
sion are:

e How infectious is the source (or case)?

e How close is the contact?

e How susceptible are those exposed?

An example of how this is applied for a par-
ticular disease is given in Box 3.80.2.

Possible interventions

If it is decided that action is required, possible
interventions include the following:

e Action to improve outcome for cases by
ensuring appropriate care is provided. This
may include provision of immunoglobulins
(rabies), antitoxins (diphtheria), antidotes
(chemicals) or different antibiotics from usual
(e.g. Legionella).

e Action to trace others exposed to source or
cases in order to provide advice, antibiotics
or vaccines (e.g. in contacts of meningococcal
disease, all three may be provided).

e Action to prevent others being exposed to
cases or contacts, for example by render-
ing them non-infectious by use of antibi-
otics and/or isolation (e.g. diphtheria or TB);
by provision of hygiene advice and/or exclu-
sion from work or school (e.g. gastrointesti-
nal illness); or by closure of premises associ-
ated with incident (e.g. cooling tower or food
premises).

e Action to identify a possible source so that
control measures can be implemented and
monitored.



Communications

Communication is vital in public health inci-
dents. Communication needs can be consid-
ered from a number of perspectives:

e Who needs to know for public health pur-
poses? Some may need to be contacted on-call
(may include the case (or parents), contacts or
clinicians) and some can wait until the next
working day (e.g. school).

e Who needs to know before the press? This
may include officers of local public health or-
ganisations (press officer, chief executive, Di-
rector of Public Health) and regional or na-
tional organisations (e.g. the national health
protection agency and the Department of
Health may sometimes need to be told).

e Who can offer advice or help in manage-
ment of the incident? Such individuals may
be able to contribute from a microbiological,
epidemiological or environmental health as-
pect.

e Is there any advantage in wider dissemina-
tion of information or advice? This may be to
primary or secondary healthcare services (e.g.
identification and treatment of cases) or the
public and press (e.g. to allay anxiety).

Health protection on-call 15

Governance issues

Ensuring an appropriate quality of response
on-call can be considered as a mixture of
preparation and follow up.

Preparation for on-call includes the follow-
ing:
e Access to an up-to-date on-call pack.
e Access to up-to-date local policies and con-
tingency plans.
e Undertaking appropriate training and up-
dating.
e Exercising contingency plans and multia-
gency response.
e Ensuring effective authorisation for use of
legal powers.
e Ensuring access to required support, includ-
ing surge capacity.

Follow-up issue include:
e debrief to review individual cases with local
health protection team as learning exercise;
e systematic audit;
e adverse incident reporting;
e written reports, including any lessons
learnt; and
e review of policies and plans.



Section 2
Common topics



2.1 Meningitis and
meningism

Meningitis is inflammation of the meninges.
Meningism is the group of signs and symp-
toms that accompanies the inflammation.
The symptoms of meningism are headache,
neck stiffness, nausea or vomiting and pho-
tophobia. The classical physical sign of
meningism is a positive Kernig’s test; how-
ever, this may be negative in mild cases. Typ-
ical features of meningism are uncommon in
infants and young children, who are usually
simply floppy and pale with fever and vomit-
ing. A bulging fontanelle may be present in a
young infant.

Meningitis is a notifiable disease in many
countries. However, this is a rather unhelp-
ful term for communicable disease control
purposes, as bacterial meningitis (particularly
due to Neisseria meningitidis), can present as
septicaemia without any features of menin-
gitis, and many types of meningitis require
no public health action. Meningococcal septi-
caemia presents with a typical haemorrhagic
rash, which may be accompanied by shock,
circulatory collapse, and confusion or coma.
Many patients with meningococcal disease
will have features of both meningitis and sep-
ticaemia (see Chapter 3.50).

Infectious and other causes

Meningitis is the most common cause of
meningism; however, meningism can occur
in the absence of meningitis (Table 2.1.1). It
may accompany upper lobe pneumonia, uri-
nary tract infection and other febrile condi-
tions. Cerebrospinal fluid (CSF) examination
is normal in these conditions. Meningism
without fever can also occur in non-infectious
conditions, the most important of which is

subarachnoid haemorrhage; malignancy af-
fecting the meninges can also present as
meningism.

Clinical and epidemiological
differences

Many infectious agents can cause meningitis.
Acute meningitis is nearly always either viral
or bacterial; fungal and protozoal infections
occasionally occur, mainly in the immuno-
suppressed patient.

The overall incidence is relatively stable
across Europe, having declined by half during
the past decade. The decline was due to both
the introduction of meningococcal group C
vaccine and a general reduction in serogroup
B infections. Haemophilus influenzae type b
(Hib) meningitis is well controlled as all coun-
tries in Europe routinely vaccinate in infancy;
progressively vaccination with pneumococ-
cal conjugate vaccines is also having an
impact.

Viral meningitis

Viral meningitis is common; however, most
cases are mild or inapparent. Notifications are
an unreliable estimate of incidence as only
the more severe cases are investigated.

The most common cause is an enterovirus
infection (either an echovirus or coxsack-
ievirus) (Box 2.1.1). In enterovirus meningitis
there is sometimes a history of a sore throat
or diarrhoea for a few days before the onset of
headache, fever and nausea or vomiting. The
headache is severe; however, there is no al-
teration of neurological function. Meningism
is usually present to a greater or lesser de-
gree. Recovery is usually complete and rapid
(within a week). The CSF is clear, with 40-250
cells, all lymphocytes, elevated protein and
normal glucose. An enterovirus infection can
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Table 2.1.1 Differential diagnosis of meningism

Cause

Distinguishing features

Viral meningitis
Bacterial meningitis

Fever, clear CSF with a lymphocytosis and raised protein
Fever, purulent CSF with a neutrophil pleiocytosis, raised protein and

lowered glucose. In TB, the CSF is not purulent and the fever may
be absent or low grade

Other febrile conditions
Subarachnoid haemorrhage
Meningeal malignancies

Fever. Normal CSF
No fever. Abrupt onset, rapid deterioration. Blood-stained CSF
No fever. Insidious onset. Variable CSF features

CSF, cerebrospinal fluid.

be confirmed by detection of virus in a faecal
sample or by serology. Enterovirus meningi-
tis occurs mainly in later summer. It affects
all age groups, although it is most common
in preschool children.

Mumps can cause meningitis, although it
is now rare in countries where MMR vac-
cine is used. It is easily recognized by the
accompanying parotitis. The diagnosis can
be confirmed by detection of specific im-
munoglobolin class M (IgM) in blood or
saliva, or by serology.

In herpes simplex meningitis, the illness is
more severe and may persist for weeks. It is
associated with primary genital herpes.

Non-paralytic poliomyelitis can present as
meningitis, indistinguishable clinically from
other causes of enteroviral meningitis. Po-
liovirus is detectable in faeces or CSF.

Box 2.1.1 Causes of viral
meningitis

Common

e Echovirus

e Coxsackievirus

Rare

e Poliovirus

e Mumps virus

e Herpes simplex type 2
e Herpes zoster

¢ Influenza types A or B
e Arbovirus

e Rubella

e Epstein—Barr virus

Bacterial meningitis

Bacterial meningitis is a medical emergency.
The clinical presentation depends on the age
of the patient, and the infecting organism
(Table 2.1.2). In the neonate, the presenta-
tion is non-specific, with features of bacter-
aemia. The infant is febrile, listless, floppy
and does not feed. There may also be vom-
iting, drowsiness, convulsions or an abnor-
mal high-pitched cry. In this age group, the
most common causes are E. coli and group B
streptococci.

Signs and symptoms in older infants
and young children are also non-specific.
Meningococcal infection is the most com-
mon cause at this age and is often accom-
panied by a haemorrhagic rash (see Chapter
3.50).

In older children and adults the symp-
toms are more specific. Fever, malaise and in-
creasing headache are accompanied by nau-
sea and often vomiting. Photophobia may
be extreme. Meningism is usually present.
Meningococcal infection is also the most
common cause in this group and the typi-
cal rash of meningococcal septicaemia may
be present. Patients with rapidly advancing
meningococcal disease may, over the course
of a few hours, develop hypotension, circula-
tory collapse, pulmonary oedema, confusion
and coma.

Other causes of acute bacterial menin-
gitis in older children and adults are un-
common. Haemophilus influenzae meningi-
tis occasionally occurs in unvaccinated chil-
dren or adults; it has a slower onset than



Table 2.1.2 Causes of bacterial meningitis
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Neonate Infant/preschool child Older child/adult
Common

E. coli N. meningitidis N. meningitidis
Group B streptococci S. pneumoniae
Uncommon

L. monocytogenes H. influenzae L. monocytogenes
N. meningitidis S. pneumoniae Staphylococci
Staphylococci H. influenzae

M. tuberculosis

meningococcal meningitis and a rash is rare.
Pneumococcal meningitis also has a more in-
sidious onset and the symptoms are less spe-
cific than meningococcal meningitis. It usu-
ally occurs in adults with an underlying risk
factor such as dura mater defect due to trauma
or surgery, chronic intracranial infection, as-
plenia, terminal complement deficiency or al-
coholism. Listeria meningitis presents either
as a neonatal infection following intrapartum
exposure or as a food-borne illness in older
children and young adults, often in the im-
munosuppressed.

Tuberculous meningitis is a manifestation
of primary tuberculosis, which occurs mainly
in children and young adults. It has an in-
sidious onset; meningism is usually mild and
other features (except fever) are often absent.

Laboratory diagnosis

With the exception of TB, bacterial meningi-
tis causes neutrophil pleiocytosis in the CSF,
with raised protein and lowered glucose. A
Gram'’s stain will often demonstrate the typ-
ical appearance of the infecting organism, al-
lowing a definitive diagnosis to be made.

Conventional culture of CSF and blood
should always be carried out; however, these
may be negative, particularly if the patient
has been given antibiotics before hospital ad-
mission. In addition, a CSF specimen may not
be available, as clinicians are often reluctant
to undertake a lumbar puncture.

Polymerase chain reaction (PCR) diagno-
sis for meningococcal disease (see Box 3.50.1

for suggested investigations) and serology are
available. Other useful investigations include
throat swab and microscopic examination of
a rash aspirate, if present.

General prevention and
control measures

e Hygiene. Enteroviral meningitis usually
spreads as result of environmental contam-
ination, particularly under conditions of
crowding and poor hygiene. General hygiene
measures such as handwashing will help pre-
vent spread. This is particularly important in
hospitals.

e Pregnancy. Group B streptococcal menin-
gitis in neonates can be prevented by in-
trapartum antibiotic treatment of colonised
women (see Chapter 3.74).

o Immunisation. Childhood immunisation
schedules in Europe ensure protection against
meningitis caused by mumps, polio and Hib.
In some countries, Neisseria meningitidis group
C and TB are also in the schedule. Quadriva-
lent vaccines for N. meningitidis serogroups A,
C, Y and W135 have recently become avail-
able. The 7, 10 and 13 valent conjugate pneu-
mococcal vaccines are licenced in Europe and
have been implemented in several countries.
e Chemoprophylaxis is indicated for close con-
tacts of meningococcal and Hib disease (see
Chapters 3.50 and 3.38) and investigation for
close contacts of TB (see Chapter 3.80). It is
not necessary for contacts of pneumococcal
or viral meningitis.
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e Food safety. Listeria meningitis is pre-
ventable by avoiding high-risk foods such as
soft cheese, paté and cook-chill foods, par-
ticularly for the immunosuppressed and in
pregnancy.

e Optimising case management. In cases of sus-
pected meningococcal disease, benzyl peni-
cillin should be given urgently (see Chapter
3.50).

Response to a case or cluster

The first priority when a case is notified is
to establish the diagnosis. This requires close
liaison with clinicians and microbiologists to
ensure that appropriate investigations are car-
ried out. If the initial diagnosis is viral menin-
gitis, then no further action is needed at this
stage, although it may be necessary to provide
information to GPs and parents if the case ap-
pears to be linked with others.

If bacterial meningitis is suspected, then
further measures will depend on the cause.
Again, optimum investigation is essential as
the nature of the public health response dif-
fers for each organism. Typing of the organ-
ism is needed to determine whether cases are
linked. Chemoprophylaxis, and sometimes
also vaccination, is indicated for cases due to
N. meningitidis or H. influenzae (see Chapters
3.50 and 3.38). With the introduction of Hib
vaccine, meningococcal infection is by far the
most likely diagnosis in a patient with acute
bacterial meningitis and it may sometimes be
appropriate to initiate control measures be-
fore laboratory confirmation.

In the UK, useful information leaflets on
meningitis are available from the National
Meningitis Trust and the Meningitis Research
Foundation (see Appendix 1).

2.2 Gastrointestinal
infection

Every year in the UK, approximately 1 in 30
people attend their GP with an acute gas-

troenteritis (usually diarrhoea and/or vom-
iting) and many more suffer such an ill-
ness without contacting the health service.
Although an infectious cause is not always
demonstrated, there is strong epidemiologi-
cal evidence to suggest that most of these ill-
nesses are caused by infections. A wide variety
of bacteria, viruses and parasites may cause
gastrointestinal infection: commonly identi-
fied ones in the EU are listed in Table 2.2.1.
Less common but highly pathogenic infec-
tions may be imported from abroad includ-
ing amoebic or bacillary dysentery, cholera,
typhoid and paratyphoid fevers. Other infec-
tious causes of gastroenteritis include other
Escherichia coli, Bacillus subtilis, Clostridium
difficile, Vibrio parahaemolyticus, Yersinia ente-
rocolitica and viruses as adenovirus, astrovirus,
calicivirus and coronavirus. Non-infectious
causes of acute gastroenteritis include tox-
ins from shellfish, vegetables (e.g. red kid-
ney beans) and fungi (such as wild mush-
rooms), and chemical contamination of food
and water.

Laboratory investigation

Identification of the causative organism is
dependent upon laboratory investigation,
usually of faecal samples. It is important
that such samples are taken as soon after the
onset of illness as possible, as the likelihood
of isolating some pathogens (e.g. viruses)
decreases substantially within a few days of
onset. Collecting at least 2mL of faeces and
including the liquid part of the stool will in-
crease the chances of a positive result. Delay
in transport to the laboratory, particularly
in warm weather, should be minimised. If
delay is likely, samples should be refrigerated
or stored in a suitable transport medium.
A local policy on sampling and transport
should be agreed with the local microbiology
laboratory. Samples of vomit may sometimes
be helpful. In both cases, the patient should
receive instructions on the collection and
storage or transport of the specimen. Serum
samples may be helpful, particularly if some
cases become jaundiced. It is often difficult



to distinguish between bacterial and chem-
ical food-borne gastroenteritis on clinical
grounds, although some toxins cause an un-
pleasant taste and/or burning in the mouth
or throat. If a chemical cause is suspected, ad-
vice on sampling should be obtained from a
toxicologist (e.g. public analyst).

A suitable list of organisms to test for in all
community outbreaks of gastroenteritis is as
follows:

e Salmonellae;

e Campylobacter species;

o Shigella species;

e E. coli O157;

e Norovirus; and

e Protozoa (Cryptosporidium and Giardia).
Plus, if food poisoning is suspected or if clin-
ical features suggest (Table 2.2.1):

o Bacillus species;

o Clostridium perfringens; and

o Staphylococcus aureus.

Also consider if clinical or epidemiological
features suggest or if first list above is nega-
tive:

e Rotavirus;

e Vibrio species;

e Yersinia species;

o Clostridium difficile;

e Other E. coli;

e Other viruses; and

e Toxins or poisons.

In hospitals, the most common causes of

outbreaks are:

e Norovirus;

o Clostridium difficile;
e Salmonellae; and

e Rotavirus;

Prevention and control

Vaccines are not yet available against most of
the major causes of gastrointestinal infection
and so public health efforts concentrate on
reducing exposure to the organisms responsi-
ble. Most gastrointestinal infections are either
food-borne or spread person to person. The
role of the consumer in demanding safe food
via pressure on government and food retailers
is underdeveloped in many countries.
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At the local level, prevention of gastroin-
testinal or food-borne infection is achieved
by the following measures.

e Working with food businesses and staff to
reduce the likelihood of contamination of
food (from the environment, food handlers
or cross-contamination), inadequate cook-
ing and storage at inadequate temperatures.
The hazard analysis critical control point
(HACCP) system is used by the food industry
in identifying and assessing hazards in food,
and establishing control measures needed
to maintain a cost-effective food safety pro-
gramme. Important features are that HACCP
is predictive, cheap, on-site and involves local
staff in the control of risk. In the UK, this ap-
proach is reinforced by inspection of premises
by the Environmental Health Department of
the Local Authority and other enforcement
agencies.

e Use of statutory powers: UK Local Author-
ities can exclude cases or carriers of infec-
tion from work or school and compensate
them for any loss of earnings. Other pow-
ers include seizure of food and closure of
premises that present an ‘imminent risk to
Public Health’. Officers of the Environmen-
tal Health Department usually exercise these
powers. The Meat Hygiene Service (part of
the Food Standards Agency) is the enforc-
ing authority for licensed fresh meat/poultry
premises in Great Britain.

e Advising the public on safe food handling
and the reduction of faeco-oral spread. This
includes the importance of handwashing im-
mediately after going to the toilet and before
handling or eating food. This is of vital impor-
tance, as approximately 80% of people with
gastrointestinal infection do not consult the
health service when ill.

e Adequate infection control policies in all
institutions including hospitals, nursing and
residential homes, schools and nurseries, in-
cluding use of enteric precautions (see Table
1.2.2) for cases of diarrhoea or vomiting.

e Regular surveillance to detect outbreaks and
respond to individual cases. Food poisoning
(proven or suspected and including water-
borne infection), dysentery and viral hepati-
tis are all statutorily notifiable, as are cholera,
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paratyphoid and typhoid fever in almost all
European countries. However, there are no
generally accepted clinical case-definitions
for these notifiable infections in some coun-
tries including the UK and there may often
be no laboratory confirmation of the organ-
ism responsible. It is therefore often necessary
to initiate action before the causative organ-
ism is known. Arrangements should also be in
place for reporting of isolates of gastrointesti-
nal pathogens from local microbiology labo-
ratories (see Chapter 4.1). However, around
90% of cases seen by GPs are not identified
by either of these systems: obtaining surveil-
lance data from computerised primary care
providers may help address this.

Response to an individual case

It is not usually possible to identify the
organism causing gastroenteritis on clinical
grounds in individual cases. The public health
priorities in such cases are as follow:

e To limit secondary spread from identified
cases by provision of general hygiene advice
to all and by specific exclusion from work/
school/nursery of those at increased risk of
transmitting the infection (Box 2.2.1).

e To collect a minimum dataset to compare
with other cases to detect common exposures
or potential outbreaks. It is best to collect
such data on standardised forms and a subset
should be entered on a computerised database
for both weekly and annual analysis. A possi-
ble dataset is given in Box 2.2.2.

e Ideally, a faecal sample would be collected
from all clinical notifications of food poi-
soning or dysentery to detect clusters by
organism/type, to detect potentially serious
pathogens requiring increased intervention
and to monitor trends.

A local policy to address these priorities
should be agreed with local Environmen-
tal Health Officers (EHOs), microbiologists
and clinicians. The role of the GP in pub-
lic health surveillance and in preventing sec-
ondary spread is of particular importance and
needs to be emphasised regularly (e.g. via a
GP newsletter).

Response to a cluster

The most common setting for a cluster of clin-
ical cases of gastroenteritis is in an already
defined cohort, for example a nursing home
or amongst attendees at a wedding. Such a

gastrointestinal infection

Box 2.2.1 Groups that pose an increased risk of spreading

1 Food handlers whose work involves touching unwrapped foods to be consumed raw or
without further cooking.
2 Staff of healthcare facilities with direct contact, or with contact through serving food,
with susceptible patients or persons in whom an intestinal infection would have particularly
serious consequences.
3 Children aged less than 5 years who attend nurseries, nursery schools, playgroups or other
similar groups.
4 Older children and adults who may find it difficult to implement good standards of per-
sonal hygiene (e.g. those with learning disabilities or special needs); and in circumstances
where hygienic arrangements may be unreliable (e.g. temporary camps housing displaced
persons). Under exceptional circumstances (e.g. E. coli O157 infection) children in infant
schools may be considered to fall into this group.

Guidelines for the exclusion of cases in risk groups 3 and 4 assume that, once cases have
recovered and passed normal stools, they can subsequently practice good hygiene under
supervision. If that is not the case, individual circumstances must be assessed.

Source: PHLS Salmonella Committee, 1995
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gastrointestinal infection

Box 2.2.2 Possible district dataset for investigation of cases of

Formally notified? Yes/No
Descriptive variables (age*, sex*, postcode*)
Date* and time of onset

Symptoms

Diarrhoea Yes/No
Nausea Yes/No
Vomiting Yes/No
Fever Yes/No
Abdominal pain Yes/No
Blood in stool Yes/No
Malaise Yes/No
Headache Yes/No
Jaundice Yes/No

Others (specify):
Duration of illness

Other cases in household?

Travel abroad?

Animal contact?

Occupation, place of work/school/nursery
Advised not to work?

Formally excluded?

Part of outbreak?*

typhi, Salmonella paratyphi).

Administrative details (name, address, telephone, Date of birth, GP, unique number*)

Stool sample taken? (source, date, laboratory)

Microbiological result (organism details*, laboratory, specimen date)
Food history: functions, restaurants, takeaways

Food consumed in last 5 days (for unknown microbial cause)

Raw water consumed outside the home in previous 14 days

Organism-specific questions may be added if microbiological investigation reveals an or-
ganism of particular public health importance (e.g. E. coli 0157, Cryptosporidium, Salmonella

* Minimum dataset to be recorded in computerised database.

situation is slightly different from investigat-
ing a laboratory-identified cluster.

It is important to discover the microbiolog-
ical agent. Following discussion with the rel-
evant microbiologist, stool specimens should
be obtained without delay from 6-10 of the
patients with the most recent onset of ill-
ness and submitted to the laboratory for test-
ing for all relevant organisms (see list above:
the laboratory may not test for all these un-
less requested). The identity of the agent will
dictate the urgency of the investigation (e.g.

to prevent further exposure to a source of E.
coli O157), the control measures to be intro-
duced (e.g. to limit person-to-person spread
of norovirus in institutions) and provide valu-
able clues as to how the outbreak may have
happened (e.g. inadequate temperature con-
trol in a Bacillus cereus outbreak).

As microbiological results will not be avail-
able for a number of days, clinical details
should be collected from all reported cases so
that the incubation period, symptom profile,
severity and duration of illness can be used
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Ireland (3-week rolling averages).

to predict which organism(s) are most likely
to be the cause (Table 2.2.1). The likelihood
of different microbiological causes also varies
by season (Figures 2.2.1 and 2.2.2). There may
also be clues as to whether the illness is likely
to be food-borne or spread person to person
(Box 2.2.3). In many such outbreaks a formal
hypothesis-generating study is not necessary,
and it is often possible to progress to an an-
alytical study to investigate possible food ve-
hicles early in the investigation (see Chap-
ter 4.2).

20000

The environmental component of the in-
vestigation is often illuminating as to why the
outbreak happened (i.e. how did an infectious
dose of the organism occur in the identified
food vehicle). This investigation will look at
the following:

1 Food sources, storage, food preparation,
cooking procedures, temperature control af-
ter cooking and reheating.

2 Symptoms of gastrointestinal or skin dis-
ease, or testing for faecal carriage in food
handlers.
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Fig. 2.2.2 Seasonal distribution of gastrointestinal pathogens, 1999-2009, England, Wales and Northern
Ireland (3-week rolling averages).
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food-borne or spread person to person

Box 2.2.3 Clues as to whether an outbreak of gastroenteritis could be

May suggest food-borne

May suggest person to person

Dates of onset (epidemic curve) clustered
indicating a point source outbreak

All wards, classes, buildings or units
supplied by the kitchens or food
supplier are affected

Food handlers and catering staff are
affected

Clinical features and laboratory tests
indicate an organism predominantly
spread via food and water rather than
person to person (e.g. C. perfringens,
B. cereus)

Environmental investigation reveals poor
food handling practices or premises

Dates and times of onset do not cluster but
occur in waves coinciding with the
incubation period of the responsible
pathogen

Patients and staff in a single ward, class,
building or unit are affected

People in the households of staff-members
or pupils are also affected

Clinical features and laboratory tests
suggest organism predominantly spread
person to person (e.g. rotavirus, Shigella)

Environmental investigation reveals poor
infection control practice or hygiene
facilities

Warnings

These are not invariable rules, assess each outbreak on its own merits, for example:
e some food-borne outbreaks may be prolonged by person-to-person spread

e food-borne outbreaks may be due to a continuing source

e some outbreaks may be augmented by environmental contamination

3 General state of knowledge of the staff and
condition of the premises.

4 Examination of records of key controls,
such as temperatures and pest controls.

5 Whether samples of food are available
for examination/analysis and whether envi-
ronmental swabbing or water sampling is
appropriate.

General control measures to prevent spread
from those affected can be instituted early, as
can addressing important problems identified
in the environmental investigation. This in-
cludes the exclusion from work of infected
food handlers and measures to avoid sec-
ondary spread from cases. More specific mea-
sures can be instituted when the organism
and vehicle are identified (see appropriate
chapter in Section 3). In institutions, such as

hospitals and nursing homes, institute mea-
sures to reduce risk of person-to-person spread
(see Chapter 3.55 for details).

2.3 Community-
acquired pneumonia

Respiratory tract infections are the most com-
mon infectious disease in developed coun-
tries and pneumonia remains one of the most
common causes of death. Community (as op-
posed to hospital) acquired pneumonia (CAP)
affects all ages, although its incidence in-
creases dramatically beyond 50 years of age.
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Other risk factors include chronic respira-
tory disease, smoking, immunosuppression
(including HIV/AIDS) and residence in an in-
stitution. Approximately 20% of cases require
hospitalisation, of which 5-10% die.

In general, the symptoms of CAP are fever,
cough, sputum production, chest pain and
shortness of breath, with accompanying
chest X-ray changes. The most common
causes of CAP are listed in Table 2.3.1.
Although the clinical picture cannot be used
to diagnose individual cases, clues may be
obtained to help identify the causes of out-
breaks. Some organisms may be more likely
to cause ‘typical’ pneumonia (e.g. pneumo-
coccus, Haemophilus, Moraxella, Klebsiella)
and others ‘atypical’ with significant non-
pulmonary features (e.g. Mycoplasma,
Chlamydophila, Legionella, Coxiella).

Rare causes of pneumonia for which
there may be an environmental cause (most
likely abroad, but perhaps due to deliberate
aerosol release) include anthrax, brucellosis,
hantavirus, histoplasmosis, leptospirosis,
tularaemia, Q fever and plague. Respiratory
infection may also be caused by rare or
emerging organisms, such as severe acute res-
piratory syndrome (SARS) coronavirus, avian
influenza, metapneumovirus and Moraxella
catarrhalis, or, in immunosuppressed indi-
viduals, opportunistic pathogens such as
Pneumocystis carinii. Similar symptoms may
also be seen in exacerbations of chronic res-
piratory disease and non-infective respiratory
conditions, for example pulmonary oedema,
pulmonary infarction, alveolitis (may fol-
low exposure to inorganic particles) and
eosinophilic pneumonias (may be associated
with drugs or parasites).

Laboratory investigation

Microscopy and culture of sputum was tradi-
tionally the mainstay of diagnosis. However,
about one-third of pneumonia cases do not
produce sputum, culture is only moderately
sensitive and contamination with oropharyn-
geal flora is not an uncommon event. Blood

culture is highly specific but relatively insen-
sitive.

Serology was the mainstay of diagnosis for
viral and ‘atypical’ causes, but this is often not
diagnostic until 2-6 weeks into the illness,
although Mycoplasma-specific IgM may be
apparent earlier. PCR tests on respiratory sam-
ples can now be carried out for viruses, My-
coplasma, Chlamydophila and Legionella (lower
respiratory samples preferred). Influenza and
respiratory syncytial virus (RSV) may be
cultured from nasopharyngeal swabs or aspi-
rates, and viral antigen may also be detected
from these specimens. Antigen tests are avail-
able for Legionella pneumophila (serogroup 1
only) in urine and pneumococcus in urine,
sputum or serum, even if antibiotics have
already been given.

A proportion of cases may be infected with
more than one pathogen.

Prevention and control

e Immunisation of elderly and those with
chronic disease and immunocompromised
with influenza and pneumococcal vaccines.
e Immunisation of children with conjugated
vaccines against Haemophilus influenzae type
b and pneumococcus.

e Reduction of smoking.

e Promotion of breastfeeding.

e Avoiding overcrowding, especially in insti-
tutions.

e Good infection control in institutions.

e Environmental measures to reduce Le-
gionella exposure.

e Surveillance of CAP, especially for in-
fluenza, Mpycoplasma, Legionella, Coxiella
and Chlamydophila psittaci. Surveillance of
antibiotic-resistant pneumococci.

e Reporting of outbreaks in institutions to
public health authorities.

Response to a case
o [f resident or attender at institution, or if

severely ill, investigate to obtain microbiolog-
ical cause.



e Follow up individual cases of legionellosis,
psittacosis and Q fever for source of organism.
e Advise personal hygiene, particularly hand-
washing, coughing and disposal of secretions.
e Limit contact with infants, frail elderly and
immunocompromised individuals.

Response to a cluster

e Discuss investigation with microbiological
colleagues. A suitable set of investigations
could be as follows:

(a) take nasopharyngeal aspirates or nose

and throat swabs from most recently in-

fected cases for virus culture, PCR and anti-

gen testing;

(b) take serum samples from recovered

cases or those with date of onset 10 days

or more ago;

(c) send sputum samples for microbio-

logical culture and possibly pneumococcal

antigen;

(d) send blood cultures from febrile cases;

and

(e) send urine for Legionella and pneumo-

coccal antigen.
e If an institutional cluster, isolate or cohort
cases until cause known. Stop new admis-
sions. Avoid discharges to institutions con-
taining elderly, frail or immunocompromised
individuals. Measures should aim to limit
transmission by large droplets, droplet nu-
clei, respiratory secretions and direct contact.
In RSV season, also consider transmission via
inanimate objects.
e Collect data on immunisation history (in-
fluenza, pneumococcus), travel, exposure to
water and aerosols, animals, birds and other
potential sources of Legionella, Q fever,
Chlamydophila psittaci, brucellosis.
e Advise community cases on hygiene mea-
sures (e.g. handwashing, coughing, dis-
charges) and to avoid individuals susceptible
to severe disease (e.g. elderly, chronically ill).
e Specific interventions as appropriate to
identified organism (see organism-specific
chapter).
e During influenza season, may wish to give
anti-influenza prophylaxis to contacts in res-
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idential care institutions for elderly, whilst
awaiting diagnosis (see Chapter 3.40).

e A cluster of CAP could arise as a result of a
deliberate release of an aerosol of a serious or
rare infection such as anthrax or plague (see
Chapter 4.15).

2.4 Rash in pregnancy

Infections and other causes

There are many possible causes of a rash in
a pregnant woman. Most causes are non-
infectious and include drug reactions and al-
lergies. There are also a number of unusual
non-infectious causes of rash that occur in
pregnancy, which may require specialist re-
ferral (polymorphic eruption of pregnancy,
papular dermatitis of pregnancy, prurigo ges-
tationis, pemphigoid gestationis and im-
petigo herpetiformis). The important differ-
entiating feature from an infectious cause is
the absence of fever. Infectious causes are rel-
atively uncommon, but important because of
the potential harm to the developing fetus.
Rubella, parvovirus B19, varicella and syphilis
can all cause severe congenital disease or in-
trauterine death.

Clinical and epidemiological
differences

Viral infections in pregnancy are often mild
or inapparent with variable or absent fever.
The exceptions are varicella, which presents
with a characteristic rash, and measles. Bac-
terial infections are more severe and usually
accompanied by a high fever (with the excep-
tion of syphilis). The clinical presentation of
each of the infections in Box 2.4.1 is described
in more detail in the relevant chapters.

The most common infections in pregnancy
are parvovirus B19 (1 in 400 pregnancies),
varicella (1 in 500 pregnancies) and the en-
teroviruses. Rubella and measles are now both
rare as a result of successful immunisation
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Box 2.4.1 Infections that may
present with a rash in pregnancy

Viral

e Rubella

e Parvovirus B19
e Varicella-zoster
e Measles

e Enterovirus

e Infectious mononucleosis
Bacterial

e Streptococcal

e Meningococcal
e Syphilis

programmes. Enterovirus infections and
measles during pregnancy do not carry a spe-
cific risk for the fetus although they may
result in abortion (enteroviruses) or intrauter-
ine death and pre-term delivery (measles). In-
fectious mononucleosis sometimes presents
with a rash, but poses no risk to the fetus.
Bacterial causes of rash in pregnancy are very
uncommon.

Laboratory investigation

The laboratory investigation of suspected
meningococcal and streptococcal disease and
syphilis is described in Chapters 3.50, 3.74
and 3.28, respectively.

Where a viral infection is suspected, it is im-
portant to exclude varicella, parvovirus B19
and rubella. Varicella can usually be diag-
nosed on the basis of the typical vesicu-
lar rash, but where there is doubt, serology
should be performed. Rubella and parvovirus
B19 can both be diagnosed by detection of
IgM in or rising IgG in saliva or serum. PCR
testing is also available. Testing should be
carried out irrespective of previous testing or
vaccination.

The investigation of a pregnant woman
who has been in contact with someone with
a rash illness is more complex. The aim of in-
vestigation is to determine whether the con-
tact case has varicella, rubella or parvovirus

B19, and whether the pregnant patient is sus-
ceptible to these three infections. A signifi-
cant contact is defined as being in the same
room for over 15 minutes, or face to face con-
tact. Testing algorithms have been published
by the UK Health Protection Agency (Com-
municable Disease and Public Health 2002, 5
(1) 59-71, available at www.hpa.org.uk).

Prevention and control

Rubella infection in pregnancy can be pre-
vented both directly, by vaccination of sus-
ceptible women of childbearing age, and indi-
rectly, by universal childhood immunisation
(which reduces circulation of wild virus and
thus prevents exposure). All pregnant women
should be screened for rubella in each preg-
nancy and vaccinated postpartum. Rubella
vaccine (usually given as MMR) is a live vac-
cine and should not be given during preg-
nancy, although the risk to the fetus is the-
oretical and immunisation in pregnancy is
no longer an indication for termination of
pregnancy.

Varicella vaccine is licensed in most coun-
tries in Europe, including the UK, and can
be used for both direct prevention of vari-
cella in pregnancy (by vaccination of suscep-
tible women) and indirect prevention (uni-
versal childhood immunisation). A specific
varicella-zoster immunoglobulin (VZIG) is
also available for post-exposure prophylaxis
of susceptible women exposed in pregnancy
(see Chapter 3.8).

No specific measures are available for pre-
vention of parvovirus B19 in pregnancy, al-
though pregnant women may wish to avoid
outbreak situations, and healthcare workers
who have been in contact with B19 infection
should avoid contact with pregnant women
for 15 days from the last contact or until a
rash appears (see Chapter 3.57).

Response to a case

Laboratory investigations should be under-
taken as described above. Pregnant women



with varicella, rubella or parvovirus B19
should be counselled regarding the risks to
the fetus and managed accordingly. Oral
aciclovir should be considered for pregnant
women who present within 24 hours of onset
of varicella. The risk to the fetus of rubella in
the first 16 weeks is substantial; rubella prior
to estimated date of conception or after 20
weeks carries no documented risk and rubella
between 16 and 20 weeks gestation carries a
minimal risk of deafness only. Parvovirus B19
in the first 20 weeks of pregnancy can lead
to intrauterine death and hydrops fetalis, so
regular ultrasound screening is recommended
for such cases. The public health manage-
ment of the close contacts is the same as for
non-pregnant cases (see Chapters 3.8, 3.67
and 3.57).

Response to a cluster

As for response to a case, but consider
community-wide vaccination programme for
clusters of rubella or measles.

2.5 Rash and fever in
children

Rashes in children are common and result
from various causes (Box 2.5.1). Where fever
is present, this usually means the cause is in-
fectious (although rash and fever can be an

Box 2.5.1 Causes of rash in
children

Common

e Infection

e Drug reaction

o Allergy

Rare

e Inherited bleeding disorder
e Leukaemia

e Purpura
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early sign of an unusual inflammatory dis-
ease in childhood, such as juvenile rheuma-
toid arthritis). In the absence of fever, a non-
infectious cause (e.g. allergy or drug reaction)
is the most likely cause, although in some in-
fections (e.g. enterovirus infections) the fever
may be mild or absent.

Clinical and epidemiological
differences

In addition to fever, other features that sug-
gest an infectious cause are the presence of
swollen lymph nodes, general malaise and a
history of recent contact with another infec-
tious case. A full vaccination history should
always be obtained from a child with a rash.

There are four main types of rash: vesicular,
maculopapular, punctate and haemorrhagic.
Vesicular rashes have a blister-like appearance
and sometimes contain fluid. Maculopapular
rashes are flat or slightly raised and there is
sometimes joining together of areas of the
rash. Punctate rashes have small, discrete pin-
point lesions. Haemorrhagic rashes look like
bruising. The main causes of each type are
shown in Table 2.5.1.

Laboratory investigation

General investigations that are useful in dif-
ferentiating infectious from non-infectious
causes are a full blood count, erythrocyte sed-
imentation rate, blood culture, specimens for
viral culture and an acute serum sample for
serology. Other investigations will depend on
the possible differential diagnoses. A saliva
test should be obtained if measles or rubella
is suspected.

Prevention and control

General hygiene measures such as hand-
washing may help limit the spread of
some infectious causes of rashes. Transmis-
sion of measles, rubella, meningococcal dis-
ease (serogroups A, C, W135 and Y) and
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chickenpox are all preventable by vaccina-
tion (see Chapters 3.49, 3.67, 3.50 and 3.8,
respectively).

Response to a case

e Obtain clinical details, especially whether
fever present.

e Check vaccination status.

e Obtain history of contact with other case(s).
e Most childhood rashes are mild and do not
warrant any specific public health action.

e Exclusion from school is indicated for the
vaccine-preventable diseases (see above) and
for scarlet fever (see Chapter 3.74).

e Exclusion of contacts of a case of fifth dis-
ease who are non-immune healthcare workers
may be indicated (see Chapter 3.57).

¢ If meningococcal infection is suspected en-
sure rapid admission to hospital and admin-
istration of pre-admission benzyl penicillin
and chemoprophylaxis for close contacts (see
Chapter 3.50).

Response to a cluster

As for a case, although it may be important to
give out information to parents and GPs to al-
lay anxiety and to increase disease awareness.

2.6 lllness in returning
travellers

In 2008, the World Tourism Organization
recorded 922 million international arrivals of
which half were for leisure and recreation.
Travel abroad by UK residents numbered
69 million people in 2008 (UK International
Passenger Survey). Compared with 2007 this
represented a slight fall due to a decline in
business travel but visits to friends and rela-
tives and for holidays increased. Of the vis-
its, 1.5 million were to India, Pakistan or Sri
Lanka, 1.2 million were to Africa and 660,000
were to Egypt. Prospective studies of over-

seas travellers have shown that 10% may re-
port an illness, often an infection, and 2%
may experience an injury. Risk factors for ill-
ness include young age, pre-existing medical
conditions, duration of travel over 4 weeks
and travel to low-income countries. Persons
travelling abroad should be therefore be pre-
pared for infection risks. Before they depart
they should obtain health advice (including
advice about immunisation) and if they are
ill when they return they should seek appro-
priate medical attention. Their medical atten-
dants should be aware of the infections that
may affect the returning traveller (see also
Chapter 4.10).

Travel-related infections

The likelihood of a travel-related infection

will depend on the presence of risk factors and

these should be assessed by a careful travel

history including the following:

e Countries and areas that were visited (rural,

urban);

e Duration of stay;

e Exact times and dates (in relation to incu-

bation periods);

e Accommodation (luxury hotels, hostel,

camping);

e Activities (hiking, walking, work, contact

with local population, contact with animals,

looking after ill persons or animals);

e Health status;

e Vaccinations;

e Protection against insect bites;

e Malaria prophylaxis;

e Incidents (animal bites, healthcare, sexual

contact, injections, consumption of exotic

foodstuffs);

e Exposure to healthcare activities/facilities.
It may be helpful to make enquiries about

the local epidemiology of infections and any

unusual infections or outbreaks that have

been reported in the area. There are several

websites that may help with this. The com-

mon presentations of travel-related infections

are fever, diarrhoea and skin rash, and all

of these may be due to conditions common

in non-travellers such as pneumonia, urinary
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Table 2.6.1 Presentations of travel-related infections

Fever

Diarrhoea

Malaria (see Chapter 3.48)

Dengue (see Chapter 3.21)

Enteric fever (see Chapters 3.56 and 3.82)
Legionnaires’ disease (see Chapter 3.43)

Rickettsial infections spotted fever (see Chapter 3.83)
Epidemic typhus (see Chapter 3.83)

Chikungunya virus (see Chapter 3.9)

Viral haemorrhagic fever (see Chapter 3.85)
Influenza (see Chapter 3.40)

SARS (see Chapter 3.69)

Toxigenic Escherichia coli (travellers” diarrhoea) (Table 3.26.1)
Salmonella (see Chapter 3.68)

Campylobacter (see Chapter 3.7)

Shigella (see Chapter 3.71)

Cryptosporidium species (see Chapter 3.18)

Giardia (see Chapter 3.27)

Entamoeba histolytica (see Chapter 3.1)

Cyclospora (see Chapter 3.19)

Vibrios (see Chapters 3.13 and 3.84)

Jaundice

Hepatitis A, B, C and E (see Chapters 3.32-3.36)

Rash Rickettsial infections (see Chapter 3.83)

Pharyngitis
Skin lesions

Diphtheria (see Chapter 3.22)
Diphtheria (see Chapter 3.22)

Leishmaniasis (see Chapter 3.91.2)
Other Intestinal helminths (see Chapter 3.91.1)
Schistosomiasis (see Chapter 3.91.1)

tract infection or neoplasia. The travel-related
causes of these presentations is summarised
in Table 2.6.1. In 2007 the majority of cases
of typhoid and paratyphoid reported in the
UK were cases acquired in India, Pakistan and
Bangladesh while most malaria cases were ac-
quired in Ghana, Nigeria and Uganda.

Response to a case

e From the detailed travel history, assess risk
and determine possible exposures.

e Exclude malaria.

e Follow relevant algorithms (where avail-
able) to ensure that diagnostic tests and in-
fection control measures are appropriate.

e Manage contacts, carers and health staff
appropriately

e In the case of viral haemorrhagic fever
(VHF), severe acute respiratory syndrome
(SARS) or other serious imported infections

ensure that the relevant public health author-
ities and specialist secure infectious disease
unit are alerted.

e Inform national surveillance unit so that
incidents that may potentially be a ‘public
health emergency of international concern’
can be notified to the World Health Organiza-
tion (WHO) as required by the International
Health Regulations.

Investigation of a cluster

In Europe, due to good sanitary conditions
and the absence of appropriate biological vec-
tors, onward transmission is unusual for most
imported infections and secondary cases are
therefore uncommon. If a cluster does oc-
cur urgent investigation is required to deter-
mine whether it is the result of primary expo-
sure abroad or secondary transmission in the
home country.
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Surveillance

Surveillance of travel-related infection is
largely unsystematic and there are few good
estimates of the risks of acquiring an infection
when visiting a particular location. Labo-
ratory surveillance systems rarely capture
accurate travel data and when these data are
available they are subject to reporting bias.
Infections that are typically imported may be
made the subject of enhanced surveillance
(e.g. typhoid surveillance in the UK). Single
cases of unusual infections and clusters of
cases should be reported to the public health
authorities and may be publicised on dedi-
cated websites such as ProMED-mail (http://
www.promedmail.org/pls/apex/f?p=2400:
1000, accessed September 2010).

2.7 Sexually transmitted
infections

Sexually transmitted infections (STIs) are
infections that are spread by direct sexual
contact. Table 2.7.1 lists the common infec-
tious agents that cause STIs, their clinical
features, diagnosis and common sequelae.
STIs are an important cause of ill health and
may lead to long-term complications such
as infertility, ectopic pregnancy and genital
cancers. These complications disproportion-
ately affect women. The health service costs
of diagnosing and treating STIs and their
complications are considerable. STIs such as
gonorrhoea in men can be an indicator of

Table 2.7.1 Clinical features and laboratory confirmation of acute sexually transmitted infections (STls)

Infection and
infectious agent

Clinical features and sequelae

Diagnosis

Genital chlamydial

80% of cases in women and 50%

NAATSs have improved the

infection, Chlamydia
trachomatis

cases in men are asymptomatic.
In women there is cervicitis and
urethritis which may be
complicated by pelvic
inflammatory disease, tubal
damage, infertility and ectopic
pregnancy. In men there is
urethritis and possibly
epididymitis. Incubation period
7-21 days

diagnosis of genital chlamydial
infection. NAATSs are highly
sensitive and specific and
allow the use of non-invasive
specimens such as urine and
self-taken vaginal swabs.
Diagnoses of chlamydial
infection can now be made
outside the GUM clinic setting

Bacterial vaginosis,
Gardnerella vaginalis,
other anaerobes

Chancroid, Haemophilus
ducreyi

Presents with vaginal discharge and
itching. There is debate about the
importance of sexual transmission

A painful ulcerating genital papule
appears 4-10 days after exposure.

Wet mount of the discharge
reveals vaginal epithelial cells
studded with clue cells

Diagnosis is confirmed by a
Gram-stained smear or culture

Genital candidiasis,
Candida albicans

If untreated, suppurating
lymphadenopathy follows

Presents with vaginitis with irritation

and discharge. C. albicans is a
vaginal commensal and infection
is often endogenous although
sexual spread may occur. In
males, infection is often

asymptomatic but irritation and a
rash on the glans penis may occur

on special media

The organism can be identified
in a Gram stain, wet mount or
by culture
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Infection and
infectious agent

Clinical features and sequelae

Diagnosis

Genital HSV. Usually
HSV-2 but HSV-1
causes 20% of cases

Genital warts, HPV

Gonorrhoea, Neisseria
gonorrhoeae

Primary infection produces painful
vesicles or ulcers on the penis,
labia, cervix and adjacent genital
areas. There may be fever and
malaise. Incubation period is
2-10 days. Healing occurs within
17 days. In the majority of cases,
recurrent secondary episodes,
usually less severe, occur as often
as once a month due to HSV
latency in local nerve ganglia.
Precipitating factors include
menstruation, sexual intercourse
and stress

Subclinical attacks are common and
are important in transmission.
Serious HSV infection of the
neonate may be acquired during
delivery

Sessile warts are 1-2 mm in
diameter and affect dry areas of
skin. Condylomata acuminata are
large fleshy soft growths and
occur particularly when cellular
immunity is depressed. Genital
warts are often multiple and may
occur anywhere on the external
genitalia and within the vagina.
Subclinical HPV infections of the
genitalia are common. Certain
HPV types are associated with
genital tract neoplasia. Possible
sequelae are carcinoma of anus,
cervix, penis and vulva.

Incubation period is from 1 month
to several months

Cause cervicitis in females and
urethritis in males, with purulent
discharge. Anorectal and
oropharyngeal infection can
occur. Incubation period is 2-5
days. Subclinical infection is
common and an important
source of transmission. Salpingitis
is a complication in 10-15% of
females but local complications in
males are uncommon

Genital herpes may have an
atypical appearance so
diagnosis should be
confirmed by
demonstrating HSV in the
genital lesions. This can be
done by culture or PCR

HPV cannot be cultured.
Diagnosis may be made
histologically on examining
cervical cytology
specimens. PCR-based
assays are now available
that are capable of
distinguishing between the
40 different HPV types that
affect the genital tract

Urethral or cervical swabs
should be requested.
Gram-negative diplococci
may be seen on microscopy

N. gonorrhoea may be
cultured. NAATSs are more
sensitive than culture and
can be used as diagnostic/
screening tests on
non-invasively collected
specimens (urine and
self-taken vaginal swabs)

(Continued on p. 42)
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Table 2.7.1 (Continued)

Infection and
infectious agent

Clinical features and sequelae

Diagnosis

Non-chlamydial,
non-gonococcal
urethritis

Granuloma inguinale
Calymmatobacterium
granulomatis, a
Gram-negative
coccobacillus

HTLV

Lymphogranuloma
venereum

Types L-1, L-2 and L-3
of Chlamydia
trachomatis distinct
from those that cause
trachoma and
oculogenital infection

Syphilis, Treponema
pallidum

Trichomoniasis,
Trichomonas vaginalis,
a flagellated
protozoan

Ureaplasma urealyticum and
Mpycoplasma hominis are causes of
urethritis and pelvic inflammatory
disease. Possible sequelae are
infertility and ectopic pregnancy

Destructive ulcerating genital papules
appear 1-12 weeks after exposure.
Possible sequelae are genital
lymphoedema, urethral stricture

Leukaemia, lymphoma, tropical spastic
paraparesis

Starts with a painless penile vesicle 1-4
weeks after exposure. This heals but
is followed 1-2 weeks later by fever
and regional lymphadenopathy,
which leads to suppuration and
fibrosis

The clinical manifestations of syphilis
are varied. The primary and
secondary stages are characterised
by mucocutaneous lesions. The
primary chancre occurs on average
21 days after exposure. A variable
secondary rash follows after 6-8
weeks, often with fever and malaise.
Gummata (tertiary lesions) appear
after several years. Almost any organ
of the body can be affected.
Transplacental spread of T. pallidum
may result in fetal death,
prematurity or congenital syphilis.
Possible sequelae are fetal and
neonatal infection, neurological and
cardiovascular disease

Vaginitis with offensive discharge.
Asymptomatic urethral infection or
colonization common in males.
Incubation period is 5-21 days

Specific diagnostic tests for
these organisms are not
usually clinically indicated

Biopsy of the edge of the
ulcer shows Donovan
bodies on appropriate
staining

Tests for HTLV-specific
antibodies are available

Diagnosis is made by
serology, culture of
aspirates or direct
fluorescence of smears

The diagnosis of syphilis is
based upon clinical
examination and
demonstration of T.
pallidum in early infectious
lesions by dark ground
microscopy. Serological
tests, particularly EIA for
anti-treponemal IgM and
PCR are available

Motile organisms may be
seen on unstained wet
preparation

EIA, enzyme immunoassay; GUM, genitourinary medicine; HPV, human papillomavirus; HSV, herpes
simplex virus; HTLV, human T-cell lymphotropic virus; NAAT, nucleic acid amplification test; PCR,

polymerase chain reaction.
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Surveillance

transmission of HIV infection. STIs, which

result in genital ulceration, may enhance
HIV transmission. Interventions that reduce
STI incidence have great potential for health

gain.

Table 2.7.2 UK STl surveillance

As with any infectious disease, control of STIs
depends on good surveillance. The main UK
sources of surveillance data are summarised
in Table 2.7.2. Most European countries have

Surveillance type

Comment

KC60 mandatory,
quarterly return

Genitourinary Medicine
Clinic Activity Dataset
(GUMCAD)

Routine laboratory
reporting of STls to HPA

National Chlamydia
Screening Programme
(NCSP) returns, England

Gonococcal Resistance to
Antimicrobial
Surveillance Programme
(GRASP)

Enhanced surveillance for
syphilis

Enhanced surveillance for
LGV

HPV surveillance

Aggregate data on the total number of episodes of STIs or sexual health
services provided by 232 GUM clinics in England, Wales and Northern
Ireland. GUM clinics are open access clinics that offer free, confidential
sexual health services, including diagnosis and treatment of STls. Data
is aggregated by diagnosis, sex, age group and homosexual
acquisition (for selected infections in males)

GUMCAD has replaced the KC60 return. The dataset is collected
electronically and comprises patient level disaggregated data on area
of residence, age, sexual orientation, ethnic group and country of
birth in addition to clinical and risk factor data. The data are more
timely and have the potential to identify outbreaks of STI

Voluntary laboratory reports of gonorrhoea, genital Chlamydia and
genital herpes from healthcare settings by sex and age group

The NCSP offers opportunistic chlamydia screening to those aged 15-24
years attending a variety of non-GUM clinic settings, includes index
cases and partners/contacts

All gonococcal isolates during July, August and September of each year
at 24 collaborating laboratories in England and Wales are submitted
to HPA. Clinicians are asked to provide detailed demographic and
behavioural data including age group, sex, ethnic group, sexual
orientation, previous infection, sexual lifestyle, antimicrobial
susceptibility

Following laboratory identification, in England and Wales, of cases of
syphilis clinicians are asked to provide enhanced patient data
including gender, age, ethnic background, sexual orientation, stage of
infection, HIV status, location where infection was likely to have been
acquired and connection with sexual networks such as saunas and
bars

Following laboratory confirmation, cases are followed up to collect
demographic, clinical and behavioural information from clinicians
throughout the UK

It is proposed to test for type-specific HPV DNA on a representative
sample of normal and abnormal cervical smears and on genital
samples from females in vaccine cohorts undergoing opportunistic
chlamydia screening

HPA, Health Protection Agency; HPV, human papillomavirus; LGV, lymphogranuloma venereum.
Outputs from these surveillance sources are published regularly by the Health Protection Agency on its
website http://www.hpa.org.uk/Topics/InfectiousDiseases/InfectionsAZ/STls/ [accessed September 2010].
European surveillance data can be accessed at http://www.ecdc.europa.eu/en/publications/Publications/
0910_SUR_Annual_Epidemiological_Report_on_Communicable_Diseases_in_Europe.pdf [accessed
September 2010]. Variations in surveillance makes comparisons between EU countries difficult.
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STI surveillance systems but there are major
variations in terms of coverage, completeness
and representativeness, and this prevents use-
ful international comparisons.

The most recent UK STI surveillance data
(2009) suggest that the upward trend in STI
incidence apparent over the past 10 years is
continuing. Between 2008 and 2009 annual
STI diagnoses rose by 3% to 482,000. This
rise is mainly due to increased diagnoses of
genital Chlamydia (7%), gonorrhoea (6%) and
genital herpes (5%). New diagnoses of genital
warts were relatively unchanged while diag-
noses of syphilis and non-specific genital in-
fection fell slightly. The increase in diagnoses
is due in part to increased transmission as a
result of unsafe sexual behaviour but increas-
ing use of newer molecular tests for gonor-
rhoea and genital herpes and the availabil-
ity of community-based Chlamydia screening
will also have contributed to the increase. The
greatest burden of STIs continues to fall on
young people aged 16-24 years who comprise
only 12% or the population but account for
more than half of new STI diagnoses. Homo-
sexual and bisexual men and those of black
ethnic origin are also disproportionately af-
fected and there are geographical variations
in incidence influenced by sexual behaviour
and access to services.

Although total STI diagnoses remain higher
than 10 years ago, STI surveillance data are
susceptible to ascertainment factors including
use of new diagnostic tests so the increased
transmission of bacterial STIs seen recently in
the UK may be due to improved availability
and uptake of sexual health screening. The
recent epidemiology of the main STIs is sum-
marised in Table 3.28.1.

Prevention and control

The source of STIs is controlled by early di-
agnosis of cases of infection and prompt ef-
fective treatment. Contacts are actively fol-
lowed up and offered diagnostic testing and
prophylactic antibiotics if appropriate. All

pregnant women are screened for syphilis by
serology and increasingly there is opportunis-
tic screening for genital Chlamydia infection.

In the UK, genitourinary medicine (GUM)
clinics are open access clinics that offer free,
confidential services and treatment for all STIs
including HIV infection. A national network
of GUM clinics was created as a result of the
Venereal Disease Regulations 1916.

Transmission of STIs is controlled by pro-
moting safer sexual behaviour including con-
dom use through education and information.
Vaccines are not available for the major STIs
but susceptible individuals and populations
may be offered immunisation against hepati-
tis A, hepatitis B and human papillomavirus
(HPV).

2.8 Jaundice

Differential diagnosis

The differential diagnosis of jaundice includes
many infectious and non-infectious causes
(Boxes 2.8.1 and 2.8.2). In a previously well
patient with acute onset of jaundice, the most
likely cause is viral hepatitis.

Box 2.8.1 Non-infectious causes of
jaundice

e Drug reaction (paracetamol, phenoth-
iazines, alcohol)

e Recent anaesthetic

e Haemolysis (e.g. due to G6PD defi-
ciency, sickle cell disease)

¢ Physiological (in the neonate)

e Toxin causing liver damage

e Primary biliary cirrhosis

e Gallstones

e Biliary or pancreatic cancer

e Genetic disorders (e.g. Gilbert’s disease.
NB mild forms may first become apparent
due to the stress of an infection)




Box 2.8.2 Infectious causes of
jaundice

Common

e Viral hepatitis

e Malaria

Uncommon

e Acute infections of the biliary system
(cholecystitis, cholangitis, pancreatitis)

e Leptospirosis

e Epstein—Barr virus infection

e Cytomegalovirus

e Yellow fever

Viral hepatitis can be clinically distin-
guished from other causes of jaundice by the
presence of a prodrome of fever, anorexia,
nausea and abdominal discomfort. The liver
is often enlarged and tender. There may
be a history of travel to endemic areas,
contact with a case or high-risk behaviour.
Bilirubin is present in the urine, and serum
transaminase levels (ALT, AST) are markedly
elevated.

In viral hepatitis, the fever usually sub-
sides once jaundice has developed. If the
fever persists, other liver infections should
be considered, such as Epstein-Barr virus or
leptospirosis.

Laboratory investigations to distinguish be-
tween the different types of viral hepatitis and
other liver infections are covered in the rele-
vant chapters.

Prevention and control

General measures for the prevention of gas-
trointestinal infection (see Chapter 2.2) and
blood-borne virus infection (see Chapter
2.10) will help prevent jaundice due to viral
hepatitis. Malaria prophylaxis is covered in
Chapter 3.48. Vaccines are available for hep-
atitis A (see Chapter 3.32), hepatitis B (see
Chapter 3.33) and yellow fever (see Chap-
ter 3.89).
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Response to a case

Determine whether infectious or non-
infectious cause. No specific public health
measures are needed for non-infectious
causes. For infectious causes, specific mea-
sures will usually be indicated, depending
upon the causal agent. Assume blood, body
fluids and (until 1 week after start of jaun-
dice) stools are infectious until the cause is
known.

Investigation of a cluster and
response to an outbreak

Investigate to determine whether infectious
or non-infectious cases. For non-infectious
cases, consider common toxic exposure. For
infectious cases, the response will depend
upon the causal agent.

2.9 Infection in the
immunocompromised

Impaired immunity is common; it may be
congenital or acquired (ageing, treatments,
underlying disease). Infection should be con-
sidered in an unwell immunocompromised
person (and immunocompromise in unusual
or recurrent infection). Infection may present
in unusual ways in unusual sites, both com-
mon and unusual pathogens may be found.

Particular infections may be associated with
specific immune defects (e.g. invasive as-
pergillosis with neutropenia and intracellular
organisms with T-cell defects); knowledge of
the immune defect may guide preventative
measures, investigation and therapy. The risk
of infection rises as the neutrophil count falls.

Infections with common organisms usu-
ally respond to routine treatment. Immuno-
compromised patients are often exposed to
healthcare facilities, and to courses of antimi-
crobials, and are at increased risk of infection
with resistant organisms.
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Treating infection in the immunocompro-
mised is highly specialised. This chapter con-
centrates upon issues of concern to a health
protection specialist whose major role is en-
suring systems are in place to minimise the
risk of infection in the immunocompromised.

Specific causes and health
protection issues

Groups at increased risk include the follow-

ing:
e Extremes of age;
e Impaired anatomical barriers: burns,

catheters, intubation; and

e Impaired host defence: genetic or acquired,
underlying malignancy, chronic infection,
immunosuppressive drugs, HIV.

Specific syndromes
HIvV

HIV-positive patients are particularly at risk
when they associate with other immunocom-
promised patients in healthcare surround-
ings. Services should be organised to min-
imise transmission of likely pathogens, in
particular TB. Outbreaks of resistant TB as-
sociated with healthcare have occurred. As-
sociated infections include Pneumocystis, TB,
Cryptosporidium, cytomegalovirus.

Post-splenectomy

Post-splenectomy or as a consequence of hy-
posplenism, patients are at risk of infection
from capsulate bacteria, particularly Strepto-
coccus pneumoniae, Neisseria meningitidis and
Haemophilus influenzae. Asplenic children un-
der S years, especially those with sickle cell
anaemia or splenectomised for trauma, have
an infection rate of over 10%. Most infec-
tions occur within 2 years following splenec-
tomy; however, the increased risk of dy-
ing of serious infection is probably life-
long. Hyposplenic patients should receive the
following:

e Pneumococcal immunization;

e Haemophilus influenzae type b vaccine (if not
already immune);

e Conjugate meningococcal group C immu-
nization;

e Influenza immunization;

e Prophylactic antibiotics, probably lifelong
(oral phenoxy-methylpenicillin or an alterna-
tive);

e Advice on prevention of malaria: hypos-
plenic patients are at risk of severe malaria;
and

e An alert card to carry.

Laboratory diagnosis

A search for infection, including blood and
urine cultures and a chest X-ray, will be neces-
sary as soon as an immunocompromised pa-
tient spikes a fever. Opportunistic organisms
that do not cause disease in the immuno-
competent must be sought but it should be
remembered that immunocompromised pa-
tients are most often infected by common
pathogens.

Prevention and control

Immunization

The following infections can be prevented
through immunisation of the immunocom-
promised patient:

e Pneumococcus;

e H. influenzae (Hib);

¢ Influenza; and

e Meningcococcus (group C).

Varicella risk can be reduced by vaccine for
close non-immune contacts of immunocom-
promised where unavoidable continuing con-
tact (e.g. sibling of a child with leukaemia).

Live vaccines are contraindicated in many
immunocompromised patients. Avoid giv-
ing live vaccines (except MMR and BCG)
to siblings of immunocompromised patients.
Immunocompromised children should avoid
close physical contact with children vacci-
nated with oral poliovirus vaccine (OPV) for
4-6 weeks following administration (this does
not require school withdrawal).



Prophylaxis

The following chemoprophylaxis is available
to reduce risk of infection in appropriate
cases:

e Pneumocystis (oral
HIV/AIDS;

e Malaria chemoprophylaxis;
e Penicillin in hyposplenism.

co-trimoxazole) in

Managing the environment

Patients with T-cell deficiency are advised to
boil their drinking water. This group includes
the following:

e HIV-positive patients with a low T-cell
count;

e Children with severe combined immunod-
eficiency (SCID); and

e Others with specific T-cell deficiencies.

Travel advice

Immunocompromised patients are at in-
creased risk of travel-related infection. As-
plenic patients are at risk of severe malaria
and patients with AIDS are at risk from gas-
trointestinal parasites. The advice given will
be dependent upon the epidemiology of dis-
ease in the area to be visited and the cause of
immunosuppression.

Organisation of clinical services

e Treatment of TB and HIV-positive: examin-
ing the geographical layout of services so that
infected and at-risk patients do not come into
contact.

e Avoid healthcare staff who are zoster-
susceptible working with immunocompro-
mised individuals, or vaccinate non-immune
healthcare workers.

Fungal infection and building work

Outbreaks of fungal infection have been asso-
ciated with building work occurring close to
healthcare areas that immunocompromised
patients have frequented. Consider relocating
services if major building work is undertaken.
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Surveillance

All units treating significant numbers of
immunocompromised patients should have
ongoing surveillance of infection and be
aware of the risk of outbreaks in the patient
population.

Investigation of a cluster

Clusters of infection in the immunocompro-
mised should be investigated with urgency. A
cluster suggests a group of vulnerable people
exposed to a common source.

Control of an outbreak

Rapid removal of any source. If necessary, clo-
sure of a ward if environmental contamina-
tion is feared.

2.10 Blood-borne viral
infections

Human immunodeficiency virus (HIV),
hepatitis B and hepatitis C are the main
blood-borne viruses (BBV) of public health
importance. These viruses persist in the blood
and body fluids of affected persons and can
be transmitted to others by various routes, of-
ten in an occupational setting (Table 2.10.1).
Although immunisation and post-exposure
prophylaxis may be available, the key to
minimising the public health impact of these
infections is prevention of exposure by care-
ful management of contact with blood, body
fluids and tissues. Exposure to BBV can be
minimised by limiting exposure to blood and
tissues (Table 2.10.2).

Management of blood
exposure incidents

Following a needlestick or other sharps in-
jury (from an infected patient) the risk of
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Table 2.10.1 Routes of transmission of blood-borne viruses (BBVs)

Common

Less common

1 Sexual intercourse

2 Sharing injecting equipment

3 Skin puncture with sharp objects contaminated
with blood of infected person

4 Vertical transmission from mother to infant
before or during birth or by breastfeeding

5 Transfusion of infected blood or blood products
when screening for BBVs has not been carried out

1 Open wound contaminated with blood of
infected person during sporting activities

2 Skin lesions (e.g. eczema) contaminated with
blood of infected person

3 Splashes of the mucous membranes of eye,
nose or mouth with blood of infected person

4 Human bites (which break skin) by infected
person

Table 2.10.2 Minimising exposure to blood-borne viruses (BBV)

Prevention of
exposure and use
of PPE

Avoid sharps injury,
stay ‘sharp safe’

Dispose of waste
safely

Managing blood and
body fluids:
spillages

Collection and
transport of
specimens

Decontamination

Avoid contact with blood or body fluids. Cover cuts and abrasions with
waterproof dressings. Control environmental contamination by blood and
body fluids

Protect skin, eyes, mouth and nose from blood splashes by using PPE
including gloves, plastic aprons, impermeable gowns, rubber boots or
overshoes, protective eye wear and masks

Avoid using needles and sharp instruments if possible. Where available use
innovative products that reduce the risk of sharps injuries

Dispose of sharps into a container (UN Standard 3291, British Standard 7320)
immediately after use and at the point of use. Do not re-sheath. Do not
overfill the container

Healthcare staff have a duty to dispose of waste properly. In the UK, the safe
disposal of waste is regulated by the 2005 Hazardous Waste regulations
made under the Environmental Protection Act. Guidance on implementing
these regulations is available: Safe management of health care waste, UK
Royal College of Nursing. http://www.rcn.org.uk/__data/assets/pdf_file/
0013/111082/003205.pdf [accessed September 2010]

Healthcare waste is classified as infectious clinical waste, medicinal waste or
offensive/hygiene waste. Waste should be classified and segregated in
colour-coded and labelled receptacles before collection, transport and
disposal. BBV-contaminated waste will usually be classified as infectious
clinical waste and will require incineration

Spills of blood and body fluids are a source of potential infection for others
and should therefore be made safe as soon as possible. Local procedures
should be followed which may specify use of spill kits and disinfectants

Only staff who have been trained should collect and handle specimens. Local
procedures should be followed. A guidance document Transport of Infectious
Substances is available from: http://webarchive.nationalarchives.gov.uk/+/
http://www.dft.gov.uk/pgr/freight/dgt1/publications/otherpublications/
guidanceontransportofinfecti3186

HIV, HBV and HCV can all survive outside the human body for several weeks
and so blood-contaminated surfaces, equipment and clothing that have not
been decontaminated may lead to transmission. Decontamination is a
combination of processes that removes contamination so that BBVs cannot
reach a susceptible site in sufficient quantities to produce infection.
Decontamination may include cleaning, disinfection and sterilisation

Wherever possible single-use disposable devices should be used. Re-usable
medical devices should be decontaminated in a sterile services department
(SSD)




Table 2.10.2 (Continued)
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Best practice advice on decontamination of medical equipment is available on the Medicines
and Healthcare Products Regulatory Agency (MHRA) website (http://www.mhra.gov.uk)
and the decontamination section of the NHS website
(http://www.dh.gov.uk/en/Managingyourorganisation/Workforce/
Leadership/Healthcareenvironment/NHSDecontaminationProgramme/DH_077611

Household bleach is usually supplied at a strength of 100,000 parts per million (ppm) free
chlorine. Adding one part bleach to nine parts cold water gives a solution for disinfecting
blood and body fluids (10,000 ppm). For general use, such as disinfecting work surfaces, a
1000 ppm solution of bleach is adequate (i.e. 1 in 100 dilution of household bleach).
Undiluted Milton is equivalent to a strength of 10,000 ppm. All dilutions become ineffective
with time and should be freshly made up every day

Linen Blood-stained linen should not be sorted but should be placed in a water-soluble primary
bag. This in turn should be placed within a secondary bag for storage and transport. The
washing programme should include a disinfection cycle. Guidelines are available (HSG
(95)18: Hospital laundry arrangements for used and infected linen. Department of Health

1995).

http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/

digitalasset/dh_4012310.pdf

HBV, hepatitis B virus; HCV, hepatitis C virus; PPE, personal protective equipment.

HIV infection is 0.3%, the risk of hepatitis C
virus (HCV) infection is 3% and the risk of
hepatitis B virus (HBV) infection is 30%. The
risk of acquiring HIV infection from a mu-
cous membrane exposure is less than 0.1%.
There should be a written policy detailing
the local arrangements for risk assessment,
advice, the provision of post-exposure pro-
phylaxis and follow up. The policy should
designate one or more doctors to whom ex-
posed persons may be referred urgently for
advice and should ensure that adequate 24-
hour cover is available. Primary responsibil-
ity usually rests with the occupational health
service, with out-of-hours cover provided by
accident and emergency departments. These
arrangements should be included in the pro-
gramme of mandatory staff training.

Following an exposure, the wound should
be washed liberally with soap and water and
free bleeding should be encouraged. Exposed
mucous membranes including conjunctivae
should be irrigated and contact lenses should
be removed. The injury should be reported
promptly.

The designated doctor should assess the risk
of transmission of HIV, HBV and HCV in-

fection and the need for post-exposure man-
agement. The risk assessment is based on the
type of body fluid involved and the route and
severity of the exposure.

As aroutine, the designated doctor or mem-
ber of the clinical team (not the exposed
worker) should approach the source patient
(if known) and obtain informed consent, af-
ter pre-test discussion, to test for anti-HIV,
hepatitis B surface antigen (HBsAg), anti-HCV
and HCV RNA. Testing of the source patients
should be completed within 8-24 hours.

If there is an HIV risk, post-exposure
prophylaxis (PEP) should be started ideally
within 1 hour. Subsequently, PEP may be dis-
continued if it is established that the source
patient is HIV negative. Various PEP regimens
have been recommended. In the UK, on the
basis of acceptability and shelf life, the fol-
lowing PEP starter packs are used:

e One Truvada tablet (245 mg tenofovir and
200 mg emtricitabine (FTC)) once a day

plus
e Two Kaletra film-coated tablets (200mg
lopinavir and 50 mg ritonavir) twice a day.
PEP should be started within 1 hour and cer-
tainly within 48-72 hours of exposure and
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continued for at least 28 days. The healthcare
worker should be followed up weekly during
the period of PEP, to monitor treatment side
effects and ensure compliance.

The HBV immunity status of the healthcare
worker should be assessed and if necessary
blood should be taken for urgent anti-HBs
testing. An accelerated course of vaccine, a
booster dose of vaccine and/or hepatitis B im-
munoglobulin (HBIG) may be given. For HCV
no immunisation or prophylaxis is available.

A baseline blood sample should be ob-
tained from the exposed worker and stored
for 2 years. If the source is HIV infected, the
worker should be tested for anti-HIV at least
12 weeks after the exposure or after HIV PEP
was stopped, whichever is the later. Testing
for anti-HIV at 6 weeks and 6 months is no
longer recommended. If the source is HCV in-
fected, the worker should be tested for HCV
RNA at 6 and 12 weeks and for anti-HCV at
12 and 24 weeks.

In the absence of seroconversion, modifi-
cation of working practices is not necessary
but infection control measures, safer sex prac-
tices and avoiding blood donation should be
observed during the follow-up period. Gener-
ally, management of workers exposed to a po-
tential BBV source whose status is unknown
or a source that is unavailable for testing will
depend upon a risk assessment and a discus-
sion of the benefits of intervention.

Healthcare providers should follow local
policies on reporting occupational exposures.
In the UK, exposures to known BBV positive
sources should be reported to the Health Pro-
tection Agency. Some types of occupational
exposure are required to be reported under
the Reporting of Injuries, Diseases and Dan-
gerous Occurrences (RIDDOR) legislation.

Employment policies

In the UK, guidelines for healthcare workers
with BBV infections who carry out exposure-
prone procedures (EPP) have been published
(Health clearance for tuberculosis, hepatitis B,
hepatitis C and HIV: New healthcare workers.
London: Department of Health. http://www.
dh.gov.uk/prod_consum_dh/groups/dh_digi

talassets/@dh/@en/documents/digitalasset/
dh_074981.pdf [accessed September 2010]).

EPPs are those in which there is a risk that
injury to the healthcare worker could result
in exposure of the patient’s open tissues to
the blood of the healthcare worker. Such pro-
cedures occur mainly in surgery, obstetrics
and gynaecology, dentistry and midwifery.
Healthcare workers who will perform EPPs
should be HIV antibody negative, HBsAg neg-
ative (or, if positive, e-antigen negative with
a viral load of 103 genome equivalents/mL or
less) and hepatitis C antibody negative (or, if
positive, negative for hepatitis C RNA).

In the UK, employers are required by the
Control of Substances Hazardous to Health
Regulations (COSHH) to assess the risk to
their staff from exposure to BBVs and imple-
ment any protective measures. There are no
vaccines available against HCV or HIV but
routine pre-exposure HBV immunisation is
recommended for healthcare workers, labo-
ratory staff, staff of residential and other ac-
commodation for those with learning diffi-
culties, morticians and embalmers and prison
service staff. Other occupational groups such
as police and fire and rescue services, tat-
tooists and needle exchange service staff may
also be at risk and for these groups of staff
an assessment of the frequency of likely BBV
exposure should be carried out prior to im-
munisation. Generally, those who receive
HBV immunisation because they are at oc-
cupational risk should have their immunity
confirmed by post-immunisation testing for
anti-HBs.

Advice for people living with
blood-borne viral infections

All persons found to be infected with a BBV
should be considered potentially infectious
and should be counselled concerning infec-
tivity. The following advice should be given:
e Keep cuts or grazes covered with a water-
proof plaster until the skin has healed.

e Avoid sharing your razor or toothbrush (or
anything that might cut the skin or damage
the gums and cause bleeding). Use your own
towel and face cloth.



o If you cut yourself, wipe up any blood with
paper tissues and flush these down the toi-
let. Wipe any surfaces where blood has been
spilt with household bleach diluted in cold
water (1 part bleach to 10 parts water). Do
not use this on your skin or on any fabrics.
In these circumstances wash thoroughly with
soap and water.

e Tell any helpers that you are a carrier of
a BBV and that blood precautions should be
taken. If available they should wear plastic
gloves. Otherwise, they can use a towel or
cloth to prevent them from getting blood on
to their skin.

e If your clothing is soiled with blood or other
body fluids, wash them using a pre-wash and
hot washing machine cycle.

e Dispose of used tampons straight away by
flushing down the toilet. Dispose of sanitary
towels in your rubbish after first sealing inside
a plastic bag.
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e If you go for medical or dental treatment,
tell your doctor or dentist you have a BBV
infection.

e Do not donate blood or carry an organ
donor card.

e Do not have acupuncture, tattooing, ear
piercing or electrolysis.

e If you are an injecting drug user do not
share your works and dispose of used needles
and syringes safely by putting them in a rigid
container with a lid. If possible use a local
needle exchange scheme. Return used works
to the scheme in the special plastic sharps bin.
e If you have HCV infection you should limit
weekly alcohol consumption to less than 21
units for women and 28 units for men. BBV
infections are not infectious under normal
school or work conditions. There is no need
to stay away from school or work.

e Sexual intercourse, pregnancy and birth ad-
vice is given in Table 2.10.3.

Table 2.10.3 Sexual intercourse, pregnancy and birth: advice to patients

HCV

HBV

HIV

Sexual
intercourse

If you are in a stable
relationship with one partner
you may not feel the need to
start using condoms;
however, it is advisable to
avoid sexual intercourse
during a menstrual period

Otherwise, condom use should
be encouraged and safe sex
should continue to be
promoted for the prevention
of HIV and other sexually
transmitted infections

The risk of transmission from
mother to child appears to
be very low. At the present
time there is no need to
advise against pregnancy
based on HCV status alone

Mothers who are viraemic
should not breastfeed

Pregnancy
and birth

Condom use recommended
until sexual partners are
immunised against HBV and
have had immunity
confirmed

All babies of HBsAg positive
mothers should receive
hepatitis B vaccine. Those
whose mothers are e-antigen
positive, HBsAg positive
without e-markers (or where
e-marker status has not been
determined) or had acute
hepatitis during pregnancy
also require HBIG

Condom use
recommended

The risk of
transmission from
mother to child
can be reduced
by anti-viral
treatment in
pregnancy,
caesarean section
and avoiding
breastfeeding

HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HBC, hepatitis C virus; HBIG, hepatitis B

immunoglobulin.
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2.11 Vaccine queries

Vaccine queries are very common and can
generate significant work for the public
health practitioner. Those who administer
vaccines often receive little or no training on
the subject and may rely heavily on the lo-
cal public health team for support. The ques-
tions in this chapter are a selection of those
commonly encountered in public health
practice.

Schedule

One of my patients had the first two doses of
the primary schedule as a baby and has now
turned up 3 years later for the third dose — do
I need to restart the course?

An interrupted immunisation course should be
treated as normal — there is no need to restart the
course.

A baby in my practice was born at 27 weeks’
gestation — should I delay his/her immunisa-
tions?

It has been shown in several studies that even
very premature babies mount an adequate im-
mune response when they are vaccinated starting
at 2 months. There is no need to delay.

I've got a 14-year-old patient who has never
had any immunisations - is it too late to start
now?

It is never too late. Your patient needs a full
course of immunisation against all antigens in
the national schedule (except for pertussis, which
can be omitted in older children). No-one should
be unprotected.

I've got a family of asylum seekers in my prac-
tice and they have no medical records. What
vaccinations do they need?

Assume they are unimmunised and give a full
course of immunisations according to the na-
tional schedule

I've given the first dose of DTP-IPV-Hib vac-
cine to a 7-week old baby by mistake — what
should I do?

Although the response may not be optimal,
DTP-containing vaccines provide adequate pro-
tection from 6 weeks of age. Complete the course
at the recommended ages, no extra dose is needed.

A 6-month-old baby was born in Italy and
had two injections there — what should I do
to complete the course?

The immunisation schedule is different in every
country. Current vaccination schedules in Europe
can be found at www.euvacc/net. DTP, polio and
Hib vaccines are given in all EU countries; most
countries (including Italy) also vaccinate against
hepatitis B. Meningococcal vaccine and pneumo-
coccal vaccines are only given in some countries.
Vaccination of children moving between countries
needs to be adapted to the local schedule. In the
example given, a baby moving from Italy to the
UK would need meningococcal C and pneumo-
coccal vaccines (two doses) and a further dose
of DTPa-IPV-Hib. This could be given as DTPa-
IPV-Hib-Hep B, available from the manufacturer,
which would complete the hepatitis B course.

Contraindications

A 6-month-old child, who has not yet started
vaccination, has had meningococcal menin-
gitis. Does that mean I can skip the MenC
vaccine?

Previous history of disease is not a contraindi-
cation to vaccination. Natural disease does not
always confer immunity and there is no specific
risk of vaccinating an individual with pre-existing
immunity. Additionally, in the example given, the
meningitis could have been caused by a non-group
C strain.

Which vaccines can be given in pregnancy?

There is a theoretical risk that vaccination in
pregnancy with live vaccines may infect the fetus.
However, there is no evidence to date that any
live vaccine causes birth defects but because of
the theoretical risk of fetal infection, live vaccines
should generally be delayed until after delivery.
There is no theoretical risk of fetal infection with
inactivated vaccines; however, unless protection is
required without delay (e.g. during an influenza
pandemic), vaccination should be delayed until
after delivery.



I've got a patient who is highly allergic to
eggs — are there any vaccines he/she can’t
have?

Non-anaphylactic allergic reactions are not a
contraindication to any vaccine. Yellow fever and
influenza vaccines should not be given to people
with egg anaphylaxis but there is now evidence
that MMR can be given to children with severe
egg allergy, including anaphylaxis.

Safety and other concerns

I've given an adult dose of hepatitis A vaccine
to a child — what should I do?

The risk of a vaccine reaction is normally not
dose-related, so continue the vaccine course as
normal and reassure. In the UK, the incident
should be reported to the Committee on Safety
of Medicines via a yellow card.

I've heard the MMR vaccines contain pork —
what should I tell my Muslim patients?

Porcine material is used in the manufactur-
ing process of some MMR vaccines, but is un-
detectable in the final product. Muslim leaders
are aware of this and support the use of MMR
vaccine.

Will giving so many vaccines to a young baby
overload the immune system?

From birth, humans are exposed to countless
foreign antigens and infectious agents in the en-
vironment; this is part of the process by which the
immune system matures. Responding to the very
small number of antigens contained in vaccines
requires only a tiny proportion of the capacity of
an infant’s immune system. Studies have shown
that vaccines do not increase susceptibility to se-
rious infections.

One of my patients developed a rash and a
temperature after the first dose of MMR vac-
cine. Is it safe to give the second dose?

Yes — a mild version of measles is a common
side effect of MMR and usually resolves sponta-
neously. Reactions are less common after the sec-
ond dose as most children will have developed
antibodies that neutralise the vaccine virus.

I've given a vaccine which is out of date — do
I need to repeat the dose?
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There is usually some margin of error (up to a
month) for out-of-date vaccine administration —
consult the manufacturer. If in doubt repeat the
dose.

Which vaccines contain thiomersal?

Some influenza and hepatitis B vaccines con-
tain traces of thiomersal used in the manufactur-
ing process. There is no evidence that the levels
of thiomersal in vaccines (Which are below levels
found in natural sources) pose a safety risk.

Travel

One of my patients is off to India tomorrow —
is it too late to give any vaccines?

Most vaccines will provide reasonable protec-
tion within 2 weeks even after a single dose. Give
vaccines as appropriate but advise that protection
will not be optimal.

I've got an HIV positive patient who is going
on a trip to Africa and Asia - are there any
vaccines he can’t have?

Yellow fever and BCG vaccines should not be
given; a letter of exemption from yellow fever may
be required. Give IPV instead of OPV. All other
vaccines can be given.

Occupational

I've given two complete courses of hepatitis B
vaccine to a nurse but she still hasn’t got any
antibodies — what should I do?

Some adults are non-responders. Check for HB-
sAg carriage (if positive, may need to exclude
from undertaking exposure-prone procedures).
Consider giving a higher dose vaccine (specifi-
cally licensed for haemodialysis patients). May
need HBIG if a needlestick injury is sustained.

A student nurse had a chickenpox vaccine last
week, and now has a vesicular rash — does she
need to be off work?

If the rash is localised and a vaccine reaction
suspected, the rash should be covered and the
nurse can continue to work, unless in contact with
high-risk patients (risk assessment needed). If the
rash is generalised the nurse should avoid patient
contact until all the lesions have crusted.
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Storage and administration
errors

I came into the surgery this morning and
found the cleaner had unplugged the fridge —
are the vaccines still OK?

Vaccines are able to survive temperatures out-
side normal fridge limits for a limited period of
time (up to 1 week). The manufacturer should be
able to provide more advice on a specific vaccine.
If in doubt it is better to discard the vaccines and
order replacements.

Someone turned the fridge up and the vac-
cines are now frozen - are they still OK?

No - freezing causes irreversible deterioration
of the vaccine. Discard and order more.

2.12 Individual measures
against infections

General measures

A healthy lifestyle

Lifestyle has an important role in the trans-
mission, acquisition, reactivation and re-
sponse to infectious disease. The role of
lifestyle in transmission of disease associated
with drug misuse or sexual activity is well
recognised. Activity such as outdoor pursuits
is a risk factor in many tick-borne infec-
tions. Stress is associated with the reactiva-
tion of herpes simplex infection. Attention
to general health, sufficient sleep (large inter-
individual variations), moderate intake of al-
cohol and reasonable levels of psychosocial
stress decrease the risk of infection.

Hand hygiene

The human hand may be the most important
of all disease transmitters. Our hands are in
constant contact with the surrounding envi-
ronment, and various pathogens can, via the
hands, reach the mucous membranes in the
mouth, nose, eyes and genitals and thus in-
troduce an infection. Food can be contami-

nated via the hands, and auto-infection with
Enterobius vermicularis sustained.

Proper hand hygiene is therefore the ba-
sis for all personal measures against infec-
tion. The hands should always be washed
with soap and water before and after meals,
after visits to the toilet and after direct con-
tact with wounds, blood, nasal discharge and
other body fluids (own and others), after di-
rect contact with animals and after spend-
ing time in crowded conditions — especially
during seasons with much respiratory tract or
gastrointestinal infections.

Liquid soap is preferable. Thorough hand-
washing with liquid soap and water reduces
the bacterial load on the hands by more than
90%, alcohol reduces the bacterial load a fur-
ther 5%. Rings and jewellery should be re-
moved before handwashing. It may be more
practical to carry a small bottle of alcohol dis-
infectant than finding a place for handwash-
ing when outdoors.

Exposure to low temperature

The effect of temperature on infections is
much debated. The term ‘common cold’
refers to a general belief that low tempera-
ture increases the risk for upper respiratory
tract infections. Experimental studies have
not been able to prove such a relationship.
However, exposure to low temperature is a
risk factor for other infections such as pneu-
mococcal pneumonia.

Prevention of food-borne
infection

Food handling

In our globalised world we can find food from
all parts of the world in our local grocery
store, potentially exposing us to a global vari-
ety of pathogens. Changed eating habits, such
as eating exotic food, fast food, microwave-
heated food and less processed food, as well
as changes in food preparation add variety
if carried out correctly, but proper hygiene
knowledge is necessary to avoid infections.
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e Itisimportant that groceries are transported
home as quickly as possible. Do not let the
grocery bags stay in the cars for hours. If it is
not possible to return home immediately, use
a cool box.

e Always check the ‘best before’ date to avoid
buying food with high bacterial levels. It is
important to note that food contaminated
with pathogenic bacteria does not necessar-
ily smell bad or look un-fresh. Many bacteria,
such as Yersinia enterocolitica, Listeria monocy-
togenes and Clostridium botulinum, can grow
well in low temperatures if stored in the re-
frigerator too long.

e When preparing large amounts of food it is
important to chill the food as quickly as possi-
ble. During northern European winters with
low temperatures, the food could be placed
outdoors if well-covered. Alternatively, the
food could be chilled in small containers
placed in cold water.

e No raw food is free from micro-organisms.
Always wash your hands before, during and
after preparing food to prevent contamina-
tion and cross-contamination. Never cook for
others when you have diarrhoea or an in-
fected wound on the hands.

¢ Rinse vegetables, fresh herbs and fruit thor-
oughly before use — it is not possible to get
rid of all bacteria, but the numbers could be
substantially reduced.

e Cook meat thoroughly. This is especially
important for chicken, which often contains
Campylobacter or Salmonella.

e To avoid cross-contamination use differ-
ent cutting boards for meat, vegetables and
prepared food. Plastic cutting boards can be
washed in a dishwasher. Change dishcloths
often or boil them in water. Let them dry thor-
oughly between use.

e When barbequing, never put the meat back
on plates that were used for the raw meat.

Risky food

Handling food to be eaten without being
heated requires proper hygiene measures to
ensure that it does not contain pathogenic
microbes. Some food is associated with a
higher risk of infection:

e Unpasteurised milk and milk products
should be avoided, especially for small chil-
dren, as verocytotoxin-producing Escherichia
coli (VTEC) and Campylobacter are not uncom-
mon, even in milk from healthy cows.

e Oysters and mussels filter large amounts
of water, and micro-organisms (especially
norovirus and hepatitis A virus) could be con-
centrated in the molluscs if they have been
grown in contaminated water.

e Many large Salmonella outbreaks have been
caused by contaminated bean sprouts. The
sprouts are best stored in refrigerator.

e Fresh vegetable and herbs should always be
rinsed, regardless of what is stated on the
package.

e Raw or soft-boiled eggs may contain
Salmonella. Risk for infection is highest if eggs
are used in products that are not heated prop-
erly (e.g. custard on cakes).

e Frozen raspberries have caused several in-
ternational norovirus outbreaks.

e Mycotoxins are produced by several
moulds. Aflatoxin is highly carcinogenic, and
may appear in peanuts and nuts.

e Because of the risk of poisoning it is im-
portant to have sufficient knowledge when
picking mushrooms.

Measures against respiratory
tract infections

Most respiratory tract infections have an air-
borne mode of transmission or are spread
through droplets. An alternative important
mode of transmission is through a direct con-
tact between hands and mucous membranes.
Especially during the flu season it is advisable
to avoid crowded settings, avoid touching
the face with the hands and wash the hands
regularly.

Other effective measure to avoid respira-
tory tract infections include stopping smok-
ing, immunization against respiratory tract
pathogens as appropriate (depending on age
and risk group) and using a face mask
when being exposed for specific pathogens
such as Aspergillus (renovations of cellars and
attics), Puumala virus (environment soiled
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by urine from the bank vole Clethrionomys
glareolus).

Measures against sexually
transmitted infections

Sexually transmitted infections (STIs) require
close person-to-person contact for transmis-
sion. It should therefore be noted that most
other infectious diseases (e.g. gastrointestinal
and respiratory tract infections) also easily
transmit during sexual contact.

All forms of vaginal, oral and anal inter-
course are associated with a risk of STI trans-
mission even if condoms are used. It is there-
fore more appropriate to talk about ‘safer
sex’ than ‘safe sex’. Condoms should be used
throughout intercourse. Even if they are gen-
erally durable, they may be torn by sharp
nails or rupture during anal intercourse with-
out lubrication. Lubrication should be water
or silicon based, as oil-based lubricants such
as Vaseline and skin creams may dissolve the
condom.

Measures against blood-borne
infections

Hepatitis B, hepatitis C and HIV are the three
major viral infections transmitted via blood.

Intravenous drug use

The most important risk factor for blood-
borne infections outside medical care set-
tings is intravenous drug use. The infection is
mainly transmitted through the use of non-
sterile needles and syringes. A lesser-known
route of infection, even among drug addicts,
is the transmission through the cup or saucer
in which the drugs are dissolved before be-
ing drawn into the syringe. Viruses can be
killed through boiling the syringes and nee-
dles (for several minutes), alternatively by
cleaning them in chlorine. To affect the hep-
atitis B viruses, which are hardier than HIV,
the needles and syringes must be in con-
tact with chlorine for at least 2 minutes.

Both these methods are effective, but not
completely safe. The only safe way is never
to share injection equipment. As a harm-
reduction measure, most European countries
organise needle-exchange programmes.

Tattoos

Becoming tattooed with a non-sterile nee-
dle carries the risk of blood-borne infection.
It is therefore important to ensure that the
tattoo is done by a reputable craftsman. In
many countries there are associations of pro-
fessional tattoo artists. If uncertain, it is ad-
visable to consult the local public health de-
partment.

Tattooing abroad should be avoided as the
prevalence of blood-infected persons may be
high, and the regulation of tattoo artists is
inadequate in many parts of the world.

Other blood exposure

Exposure to blood occasionally happens out-
side healthcare environments, for example in
relation to accidents. The basic rule for all
contact with blood is to consider it as in-
fected. It is especially important to avoid get-
ting blood splashes in the eyes, mouth or
nose.

Blood-borne infection cannot occur
through intact skin, but a broken skin barrier
is not unusual (e.g. around the cuticles, or
areas with eczema). Broken glass on the scene
of an accident should never be picked up
directly with the fingers. Blood on the skin
should be immediately washed with soap and
water. Blood spill, even minimal amounts,
should be dried as soon as possible. Chlorine
solution (1 part bleach to 9 parts water)
effectively destroys the virus on blood-soaked
surfaces or objects. Bleach solution should
not be used directly on skin or on textiles.
Blood-stained clothes should be washed with
pre-wash and then at the highest possible
temperature. Plastic or latex gloves and
disposable plastic aprons should be included
in car and home first aid kits. A nozzle
with a check valve for mouth-to-mouth
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resuscitation is a valuable part of a first
aid kit.

The risk of blood contamination increases
with cuts and puncture wounds. If the skin is
penetrated by contaminated needles, scalpels
or similar, the risk of hepatitis B infection is
about 30%, hepatitis C infection about 3%
and HIV 0.3%. The injured area should be
bled and the area should be washed thor-
oughly with soap and water. After any ex-
posure that might have a risk of blood con-
tamination a doctor should be immediately
contacted.

Protection against insect-borne
infections

Protection against tick bites

Several infections (e.g. tick-borne encephali-
tis (TBE), borreliosis, ehrlichiosis and tu-
laraemia) are transmitted by Ixodes ticks. Ticks
are widespread throughout large parts of
northern and central Europe, and thrive in
damp and shaded terrain with half-high grass.
The tick season usually lasts from early spring
to autumn.

The best protection against tick bites is
to avoid the typical tick-infested terrains. In
gardens, the number of ticks could be re-
duced by keeping the grass short and clear-
ing away shady bushes and trees. Full dress,
with trousers stacked in boots, is an effective
protection. Furthermore, it is advisable to in-
spect the skin regularly, as the ticks often take
some time before biting. Mosquito repellent
has some effect even against ticks.

Ticks prefer to bite through thin skin. Most
common areas in adults are the legs, while
in children the bite is usually higher up
on the body, often in the groins. Transfer
of TBE virus is instantaneous after the bite,
while the risk of infection with Borrelia and
Ehrlichia increases with the time the tick is
attached. Ticks are best removed with tweez-
ers (preferably special tick tweezers which can
be bought in pharmacies in tick-infested re-
gions). A gentle, twisting motion increases

the chance that the entire tick is removed
and reduces the risk of bacterial transmission.
Margarine or cooking oil should not be used.
The wound is washed with soap and water.
Any remaining tick parts give rise to an in-
flammatory reaction and can be removed af-
ter a few days. These do not increase the risk
of infection. Doctors should be contacted if
an erythema occurs around the bite site.

Protection against mosquito bites

Worldwide, mosquitoes are an extremely im-
portant vector for various infectious diseases
such as malaria, dengue, yellow fever, chikun-
gunya and Japanese encephalitis. In Europe,
mosquito-borne diseases are less common,
but nevertheless exist as seen in recent out-
breaks of chikungunya fever, dengue fever
and West Nile fever in areas of southern
Europe, and endemic mosquito-borne trans-
mission of tularaemia in areas of northern
Europe.

The most common mosquito repellents
for personal use contain diethyltoluamide
(DEET) or icaridin (picaridine) and are very
effective against mosquito bites. Used to-
gether with permethrin-treated clothes the re-
duction in the number of mosquito bites is
around 85-95%. In order to achieve full pro-
tection DEET should be applied every fourth
hour (more often if you sweat). Almost 10%
of applied DEET can be absorbed through the
skin, but despite this there are only a few re-
ports of toxic side effects. Caution is urged in
repeated application on small children.

Using permethrin and/or deltamitrin im-
pregnated mosquito nets is recommended in
tropical areas where malaria, dengue fever,
Japanese encephalitis and other mosquito-
transmitted diseases are endemic. The best
effect is against mosquito species that have
a preference to bite indoors at night. Aedes
species that transmit dengue, chikungunya
and yellow fever are primarily daytime
biters, while the malaria-spreading Anophe-
les mosquitoes are most active at night and
dawn. In air-conditioned rooms, mosquito
nets can often be omitted.
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3.1 Amoebic dysentery

Entamoeba histolytica is a cause of intestinal
infection, which may include dysentery.

Suggested on-call action

e Exclude cases in high-risk groups for
transmission of gastrointestinal infections
(Table 2.2.1).

e If other non-travel-related cases known
to you or reporting laboratory/clinician,
consult local outbreak plan.

Epidemiology

Although much more common in tropical
countries, amoebiasis does occur in Europe.
Approximately 100 cases a year are reported
in the UK, where infection is most common in
young adults and unusual in pre-school chil-
dren. Most cases occur in travellers to devel-
oping countries.

Clinical features

Intestinal infection may be asymptomatic; an
intermittent diarrhoea with abdominal pain;
amoebic colitis presenting as bloody diar-
rhoea; and a fulminant colitis with significant
mortality in the malnourished, pregnant,
immunosuppressed or very young. Extra-
intestinal disease includes liver, lung and
brain abscesses.

Laboratory confirmation

The diagnosis is confirmed by demonstrat-
ing either the trophozoites or cysts of

E. histolytica on microscopy of very fresh
stool samples. Three specimens are required
to exclude amoebiasis. Many cysts are non-
pathogenic (e.g. Entamoeba dispar and Enta-
moeba moshkovskii) but morphologically in-
distinguishable from E. histolytica: specific
antigen detection and polymerase chain re-
action (PCR) tests can differentiate between
these organisms. Invasive disease may be di-
agnosed by serology.

Transmission

Entamoeba histolytica is predominantly spread
by environmentally resistant cysts excreted in
human faeces. Transmission may occur via
contaminated water or food, or direct faeco-
oral contact. Cysts resist standard water chlo-
rination. Acute cases pose only limited risk.

Acquisition

The incubation period is usually 2-4 weeks
but a range of a few days to years has been
reported. The infectious period depends upon
the excretion of cysts in the stool and may last
several years. In acute dysentery only tropho-
zoites are passed in the stool; these die within
minutes in the environment. Almost all re-
covered patients appear to be immune to re-
infection.

Prevention

e Avoidance of faecal contamination of wa-
ter supplies, combined with adequate water
treatment (e.g. filtration).

e Good personal, toilet and food hygiene.

e Care with food and water for travellers in
developing countries.

e Sterilisation of re-usable colonic or rectal
equipment (e.g. colonic irrigation or medical
investigation).

Communicable Disease Control and Health Protection Handbook, Third Edition. Jeremy Hawker, Norman Begg,
Tain Blair, Ralf Reintjes, Julius Weinberg and Karl Ekdahl.
© 2012 Jeremy Hawker, Norman Begg, Iain Blair, Ralf Reintjes, Julius Weinberg and Karl Ekdahl.

Published 2012 by Blackwell Publishing Ltd.
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Surveillance

Cases of dysentery should be reported to
the local public health department and con-
firmed E. histolytica to local and national
surveillance systems.

Response to a case

e Exclude cases in groups at increased risk
of spreading infection (Table 2.2.1) until 48
hours after first normal stool.

e If no history of travel abroad, then obtain
detailed food history for the period 2-4 weeks
before onset, including drinking water.

e Enteric precautions. Hygiene advice to case
and household.

e Screen household or institutional contacts.
Discuss with microbiologist further investi-
gation of positives. Consider treatment for
those with prolonged excretion of pathogenic
cysts, especially if in risk group for spreading
infection.

Investigation of a cluster

e Check to ensure that infection is not due
to travelling abroad: inform relevant national
centre if associated with particular country.

e Organise further testing to ensure that re-
ported cases have infection with pathogenic
E. histolytica.

e For symptomatic cases, obtain detailed food
and water consumption history for period
2-4 weeks before onset of symptoms. Check
home/work/travel against water supply areas
(water-borne outbreaks have occurred rarely
in Europe).

e Look for links with institutions with poten-
tial for faeco-oral spread (e.g. young adults
with learning difficulties or camps with poor
hygiene facilities).

e Consider transmission between men who
have sex with men.

Control of an outbreak

e Rarely a problem in developed countries.
Response will depend upon source identified.

e Enteric precautions for cases and carriers.
Exclusion of those in risk groups (Table 2.2.1).
Consider treatment if confirmed as E. histolyt-
ica. Ensure that treatment includes an agent
that eliminates cysts (e.g. diloxanide).

e Sanitary disposal of faeces, handwashing,
food hygiene and regular cleaning of toilet
and kitchen areas.

Suggested case-definition for an
outbreak

Diarrhoea with demonstration of tropho-
zoites or cysts (speciation preferable).

3.2 Anthrax

Anthrax is a potentially serious infection
caused by Bacillus anthracis, an organism that
forms spores that may survive for many years.
It is a potential agent of bioterrorism.

Suggested on-call action

e Ensure case admitted and treated.

o Identify likely source of exposure and
other individuals who may have been ex-
posed.

e Ensure exposed individuals are clinically
assessed.

Epidemiology

Anthrax is a zoonosis, acquired from contact
with infected herbivores or their products. It
is endemic in the Middle East, Africa and in
countries of the former Soviet Union, where
it is usually a disease of rural herdsmen. In
most of Europe it has been eliminated from
livestock and is therefore rare, as are imported
infections. In 2007, six cases were reported
in Europe (four were confirmed: two in
Romania, one in Spain and one in Bulgaria).



The sporadic cases reported in Europe usually
result from occupational exposure to animal
products, carcasses, hides, hair and wool. Fa-
tal cases in 2009-2010 have been associated
with the injection of contaminated heroin.
Other than drug-related cases, concern is
occasionally raised about renovating old
buildings where animal hair was used in the
construction; these have not been associated
with cases.

Clinical features

The clinical features depend upon the route
of infection:

Cutaneous anthrax (over 90% of cases): in-
fection is through the skin. Over a few days
a sore, which begins as a pimple, grows, ul-
cerates and forms a black scab, around which
are purplish vesicles. There may be associated
oedema. Systemic symptoms include rigors,
headache and vomiting. The sore is usually
diagnostic; 20% of cases are fatal.

Inhalation/pulmonary anthrax: spores are in-
haled, with subsequent invasion of mediasti-
nal lymph nodes. An abrupt onset of flu-like
illness, rigors, dyspnoea and cyanosis is fol-
lowed by shock and usually death over the
next 2-6 days.

Intestinal anthrax occurs following inges-
tion of spores, with severe gut disease, nau-
sea, vomiting, anorexia, fever and then septi-
caemia. Pulmonary and intestinal diseases are
usually recognised late and have worse out-
comes.

Laboratory confirmation

Swabs from cutaneous lesions, nasal swabs
(if inhalational anthrax suspected), blood
cultures, lymph node or spleen aspirates,
or cerebrospinal fluid (CSF) (if meningitic)
show characteristic bacilli on staining with
polychrome methylene blue. Colonies may
be grown overnight. The definitive test for
B. anthracis is polymerase chain reaction
(PCR).
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Transmission

Transmission is usually from contact with
contaminated animal products. Spores can re-
main viable in the soil for many years. Trans-
mission may be by direct contact, inhalation
or ingestion (e.g. of spores in meat). There is
no recorded person-to-person spread via the
inhalational route.

Acquisition

The incubation period varies between 1 and
7 days, inhalation anthrax usually within
48 hours, cutaneous anthrax rarely up to 7
weeks. Secretions from cutaneous lesions may
be infectious. Environmental spores may be
infectious for decades.

Prevention

e Pre-treatment of animal products and good
occupational health cover are the mainstays
of control.

e Animals believed to have died of anthrax
should be disposed of under supervision.
Mass vaccination of animals may reduce dis-
ease spread.

e Non-cellular vaccines for human use are
available for individuals at risk from occupa-
tional exposure, such as veterinarians work-
ing in endemic areas, zoos, etc. Workers
handling potentially infectious raw material
should be aware of the risks. In the event of a
deliberate release, individual risk would be as-
sessed on a case-by-case basis. Post-exposure
prophylaxis with antibiotics can be very ef-
fective in preventing disease if given early
enough.

Surveillance

In most countries anthrax is a notifiable dis-
ease. Cases should be reported on clinical sus-
picion as a matter of urgency.
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A suspected case includes any previously
healthy person with the following:
e Rapid onset of severe, unexplained febrile
illness or febrile death;
e Rapid onset of severe sepsis not due to a pre-
disposing illness, or respiratory failure with a
widened mediastinum; or
e Severe sepsis with Gram-positive rods or
Bacillus species identified in the blood or CSF
and assessed not to be a contaminant.
Cases should be immediately reported to the
local Public Health authorities and to na-
tional authorities.

Response to a case

e Set up an incident team.

e Remove potentially contaminated clothes
to reduce the possibility of secondary cu-
taneous cases. Instruct exposed persons to
shower thoroughly. Use standard universal
precautions for care.

e Investigate source: search for history of po-
tentially infected animals or animal products
and trace to place of origin. Liaise with veteri-
nary officers. Particularly enquire as to travel
and occupational exposure — include expo-
sure to mail.

e Consider bioterrorism if:

(a) single confirmed case of inhalational
anthrax;

(b) single confirmed case of cutaneous an-
thrax in individual with no contact with an-
imals or animal hides; or

(c) two or more suspected cases linked in
time and place.

Initial therapy of inhalational anthrax
should be with ciprofloxacin 400mg iv ev-
ery 12 hours or doxycycline 100 mg every 12
hours plus additional antibiotics (rifampicin,
vancomycin, chloramphenicol, penicillin,
amoxicillin, imipenem, clindamycin, clar-
ithromycin). Benzyl penicillin or amoxicillin
should not be used alone.

e Other possible contacts of the source should
be identified and placed under clinical surveil-
lance for 7 days since last exposure.

e Contacts of cases are not at risk.

Investigation of a cluster

Check for history of exposure in endemic
countries. If none:

e Undertake full  hypothesis-generating
study, using semi-structured interviews of
all cases and re-interviewing as potential
sources identified by other cases. Include full
occupational history.

e Institute case-finding, both locally and na-
tionally.

e Consider bioterrorism.

Control of an outbreak

e Trace exposure as a matter of urgency.
e Remove source.

Response to a deliberate release

e Report to local and national public health

authorities.

e Define exposed zone and identify individ-

uals exposed within it (some may have left

scene).

e Cordon off exposed zone.

e Decontaminate those exposed: remove

clothing and possessions, then shower with

soap and water.

e Chemoprophylaxis (currently ciproflox-

acin) as soon as possible for those exposed.

e Record contact details for all those exposed.

e Some health and emergency workers may

also need prophylaxis.

e Police may take environmental samples.
For more general information see Chap-

ter 4.15.

Suggested case-definition for an
outbreak

Suspected
e Rapid onset of severe, unexplained
febrile illness or febrile death.




e Rapid onset of severe sepsis not due to a
predisposing illness, or respiratory failure
with a widened mediastinum.

e Severe sepsis with Gram-positive rods or
Bacillus species identified in the blood or
CSF and assessed not to be a contaminant.
Confirmed case

e A case that clinically fits the criteria for
suspected anthrax and, in addition, defini-
tive positive results are obtained on one or
more pathological specimens by the refer-
ence laboratory.

3.3 Bacillus cereus

Bacillus cereus is a rare cause of food poison-
ing that manifests as one of two mild gas-
trointestinal syndromes. It is not spread from
person to person.

Suggested on-call action

If you or the reporting clinician/
microbiologist knows of associated cases,
consult the Outbreak Control Plan.

Epidemiology

Bacillus cereus food poisoning occurs world-
wide, accounting for around 0.2% of spo-
radic gastroenteritis cases presenting to GPs
in the UK. A much higher incidence has
been reported from Hungary, the Netherlands
and Finland. Reported outbreaks are usually
linked to institutions, including restaurants,
schools and hospitals.

Clinical features

Two clinical syndromes may occur, caused by
different toxins:
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1 A short incubation illness consisting of
vomiting accompanied by nausea, abdominal
pain and, occasionally, diarrhoea later. This
is usually a mild illness, which lasts less than
12 hours and is difficult to distinguish from
staphylococcal food poisoning.

2 Ashort-medium incubation illness consist-
ing of diarrhoea usually accompanied by ab-
dominal pain and perhaps tenesmus, nausea
or vomiting. Diarrhoea may be profuse and
watery and lasts around 24 hours. It is diffi-
cult to distinguish clinically from Clostridium
perfringens food poisoning.

Bacillus cereus may also cause local and sys-
temic infections — these may be severe in the
immunocompromised and intravenous drug
users.

Laboratory confirmation

Bacillus cereus may be cultured from stool
or vomit samples but is also found in a
small number of healthy controls. It may be
cultured from suspect foods; however, large
numbers (e.g. >10%/g) are necessary to prove
that food was the source of infection. Serotyp-
ing is available to compare strains from differ-
ent cases or with food isolates: however, more
than one strain can be associated with an in-
dividual outbreak. Phage-typing may also be
available. Reference laboratories can test the
potential of the isolate for toxin production.

Transmission

Bacillus cereus is widespread in the environ-
ment and is found at low levels in many
foodstuffs. Contamination of food may eas-
ily occur prior to cooking and spores can sur-
vive normal cooking (optimum temperature
for spore activation is 65-75°C) and they are
resistant to drying. Cell growth usually occurs
between 10°C and 50°C (optimum 28-35°C)
and so storage of food at ambient temperature
after cooking allows multiplication of the or-
ganism. B. cereus produces two toxins: a heat-
stable emetic toxin associated with the short
incubation vomiting illness and a heat-labile
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enterotoxin associated with the longer incu-
bation diarrhoeal illness. Both toxins occur
preformed in food, but the latter may also be
produced in the gut after digestion.

Many outbreaks of B. cereus vomiting have
been linked to the method of making fried
rice employed in Chinese restaurants. The rice
is boiled, allowed to drain at room temper-
ature (to avoid clumping), stored and then
flash-fried at insufficient temperature to de-
stroy preformed heat-stable emetic toxin. At-
tack rates of near 100% have been reported
from such outbreaks.

Other reported food vehicles include pasta
dishes, vanilla sauce, cream, meatballs, boiled
beef, barbecue chicken and turkey loaf. At-
tack rates of 50-75% are reported for these
outbreaks.

Nosocomial infection and cases in intra-
venous drug users have also been reported.

Acquisition

The incubation period is approximately 2-3
hours (range 1-6 hours) for the vomiting ill-
ness and 8-12 hours (range 6-24 hours, rarely
longer) for the diarrhoeal syndrome. B. cereus
isnot considered communicable from person-
to-person because of the high infectious dose
required, which is about 10°/g. People at in-
creased risk of severe infection include those
with sickle cell disease, patients with intravas-
cular catheters, intravenous drug users and
those with immunosuppressive or debilitat-
ing medical conditions.

Prevention

e Store cooked foods at above 60°C or below
10°C before re-heating or consumption.

e Limit storage time and re-heat thoroughly.
Surveillance

e Infection by B. cereus should be reported to

local public health departments and to na-
tional surveillance systems.

e Ensure laboratories test for B. cereus when
an increase in cases of vomiting or diarrhoea
with abdominal pain is noted.

Response to a case

e Collect data on food consumption in
24 hours before onset of symptoms. Ask par-
ticularly about meals out of the house.

e Although secondary spread of B. cereus does
not occur, it is prudent to exclude risk groups
with diarrhoea or vomiting. Microbiological
clearance is not necessary before return.

e No need to screen contacts unless as part of
an outbreak investigation.

Response to a cluster

e Discuss further investigation (e.g. serotyp-
ing and toxin production) with microbiolo-
gist.

e Undertake hypothesis-generating study
covering food histories particularly restau-
rants, social functions and other mass
catering arrangements.

Control of an outbreak

Identify and rectify faults with temperature
control in food preparation processes.

Suggested case-definition for an
outbreak

Clinical

Either:

1 Vomiting occurring 1-6 hours; or

2 Diarrhoea occurring 6-24 hours

after exposure to potential source.
Confirmed

As above, plus B. cereus of correct serotype
cultured from stool or vomit.




Botulism 67

Box 3.3.1 Other Bacillus species

meat/seafood dishes.

The Bacillus subtilis—licheniformis group are recently recognised food-borne pathogens trans-
mitted via inadequate post-cooking temperature control of foods such as meat or vegetable
pastry products, cooked meat or poultry products, bakery products, sandwiches and ethnic

B. subtilis causes a predominantly emetic illness with an incubation of 10 minutes to
4 hours (median = 2.5 hours) and B. licheniformis a predominantly diarrhoeal illness with
incubation 2-14 hours (median 8 hours). Bacillus thuringiensis causes occasional food-borne
outbreaks. Bacillus mycoides, Bacillus amyloliquifacians and Bacillus pumilis are rarely reported.

Investigation and control measures are similar to B. cereus.

3.4 Botulism

Botulism is caused by a neurotoxin produced
by Clostridium botulinum. In Europe it is a rare
cause of food-borne infection with a poten-
tially high mortality. One suspected case war-
rants immediate investigation. It is also a po-
tential bioterrorism agent and a cause of se-
vere illness in intravenous drug users.

Suggested on-call action

A suspected case of botulism should be
viewed as an emergency for investigation:
e Ensure that the case is admitted to hos-
pital.
e Obtain food history as a matter of ur-
gency.
e Obtain suspect foods.
e Identify others at risk.
e Inform appropriate local and national
authorities.
For more details see ‘Response to a case’
section.

If deliberate release is suspected see ‘Re-
sponse to deliberate release’ section at end
of this chapter.

Epidemiology

A total of 100-200 cases of botulism are re-
ported in the EU each year, giving a reported
incidence of 0.03 cases per 100,000 popu-

lation. The highest incidence in EU coun-
tries over the last 10 years has been from
Romania, Poland and Lithuania, and multiple
outbreaks have been reported from France,
Germany, Italy and Spain since 1988.

The age, sex and ethnic distribution of cases
will usually reflect the consumption patterns
of the implicated foods (or drugs).

In recent years, cases of wound botulism
have been reported in intravenous drug users
in Europe. This is now the most common type
of botulism in some European countries, such
as the UK and Ireland.

Infant botulism is very rare in Europe. It af-
fects children under 2 years of age, with most
being under 6 months old.

Clinical features

Botulism is characterised by symmetrical, de-
scending flaccid paralysis of motor and au-
tonomic nerves. This initially affects cranial
nerves and patients may present with a dry
mouth, difficulty in swallowing, double vi-
sion, slurred speech and blurred vision. Weak-
ness in the neck and arms follows, after which
the respiratory muscles and muscles of the
lower body are affected. Respiratory dysfunc-
tion may be severe enough to require ven-
tilation. Autonomic symptoms may include
dry mouth and gastrointestinal, cardiovascu-
lar and urinary dysfunction. There is usually
no fever or sensory loss. Mortality of up to
10% is reported. Other syndromes have been
confused with botulism (Table 3.4.1): deep
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Table 3.4.1 Differential diagnosis of botulism

Disease

Distinguishing features

Guillain—Barré and Miller-Fisher
syndromes

Anteceding febrile illness, paraesthesia, paralysis may be
ascending, early loss of reflexes, increased CSF protein,

EMG findings

Myasthenia gravis

Recurrent paralysis, sustained response to

anticholinesterases, EMG findings

Stroke

Intoxication (carbon monoxide,
organophosphates, mushrooms)

Tick paralysis

Poliomyelitis

Viral syndrome

Psychiatric illness

Paralytic shellfish poisoning

Usually asymmetric paralysis, abnormal CNS image
Drug detected in body fluid

Paraesthesias, ascending paralysis, tick bite (or tick in situ)
Anteceding febrile illness, asymmetric paralysis, CSF changes
No bulbar palsies or flaccid paralysis

EMG findings

Food history (onset <1 hour), paraesthesia

CSF, cerebrospinal fluid; CNS, central nervous system; EMG, electromyography.

tendon reflexes (may be present initially
but diminish or disappear in ensuing days
in botulism), brain scan, cerebrospinal fluid
(CSF) examination, nerve conduction tests
and Tensilon test for myasthenia gravis may
help eliminate these other diseases.

Patients with food-borne botulism may
present with gastrointestinal symptoms, such
as nausea, vomiting, constipation, diar-
rhoea and abdominal cramps, or neurological
symptoms.

Wound botulism cases may present with
local inflammation at an injection site, fol-
lowed by hypotension and circulatory col-
lapse, as seen during the outbreak in the UK
and Ireland in 2000. There was usually a very
high white blood cell count, cases usually had
a temperature of less than 40°C and they of-
ten looked and felt quite well before deteri-
orating dramatically over a period of a few
hours.

Infants with botulism may present with
constipation, lethargy, feeding difficulties,
hypotonia, increased drooling and a weak cry.

Laboratory confirmation

Urgent confirmation of the diagnosis is im-
portant. Laboratory confirmation is usually
by detection of toxin in faeces, serum, stom-

ach contents or wound swab, or by detection
of the organism in faeces, stomach contents
or wound swab (rapid PCR testing is avail-
able). Sensitivity of tests decrease with time
since onset (particularly for toxin). Suspect
food samples may also be tested (10g usu-
ally required). The aid of the relevant refer-
ence laboratory should be enlisted and sus-
pect foods (or drugs) and clinical specimens
sent immediately by courier. As C. botulinum
is present in the environment, any isolate in
food should be shown to be of the same ‘cul-
tural group’ or produce the same toxin type
as the cases (there are seven toxin types, des-
ignated by letters A-G). Toxin types A, B, E
and F are associated with human disease, with
type B being the most common in Europe. It
may take up to 5 days for negative results to
be available, although this does not exclude
the diagnosis.

For wound botulism, pus (or wound swab)
and tissue biopsy (from surgical débridement)
should also be sent for anaerobic culture.

Transmission

Clostridium botulinum spores are ubiquitous
in the environment and can be found in
dust, soil, untreated water and the digestive
tracts of animals and fish. Toxin type E is



particularly associated with fish products.
There are three naturally occurring forms of
botulism: food-borne botulism, wound bo-
tulism and infant botulism.

Food-borne illness results from the inges-
tion of preformed toxin. Although boiling in-
activates the toxin, spores may resist 100°C
for many hours. These may multiply (produc-
ing toxin) when conditions are favorable, i.e.
anaerobic, above pH 4.6 and at room temper-
ature (usually 10-50°C, but in some cases as
low as 3°C). Underprocessed foods or foods
contaminated after processing that are then
held at room temperature in anaerobic, non-
acidic conditions are at particular risk. The
contaminated food may be consumed directly
or used as an ingredient for another product.

Food vehicles reported in outbreaks include
meat products such as sausage and cured
ham; canned, vacuum-packed, smoked or fer-
mented fish products; vegetable products pre-
served by canning or storing in oil; and baked
potatoes, honey and cheese. Many outbreaks
are associated with home-preserved foods.

Intestinal or infant botulism usually results
from the ingestion of C. botulinum spores,
which then germinate in the gut, producing
toxin. The source of the organism may be
food-borne (e.g. from contaminated honey).
Wound botulism usually results from the in-
oculation of C. botulinum spores, which then
germinate in the anaerobic conditions of the
wound, producing toxin that can cause sys-
temic symptoms. Inhalation of toxin may
also cause disease, but this is extremely rare
under natural conditions.

Acquisition

The incubation period ranges from a few
hours to at least 8 days and there are reports
of potentially longer incubations. Most cases
occur between 12 hours and 3 days after ex-
posure. Gastrointestinal symptoms may pre-
cede neurological signs by a few hours and
shorter incubations may be associated with
higher doses and more severe disease. The in-
cubation for wound botulism may be longer
(4-21 days following trauma) and for inhala-
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tional botulism may be shorter (a few hours
up to 4 days).

Although Clostridium botulinum may be
found in the faeces of cases, botulism is not
communicable from person to person. The
dose of toxin needed to cause symptoms is
very low with illness resulting from nanogram
quantities of ingested toxin. Type F toxin is
about 60 times more toxic than type B (order:
F> C > A > D > B). Estimated lethal doses
of type A toxin are 0.1 pg given intravenously
or intramuscularly, 0.8 ug inhaled and 70 pg
ingested. Therapeutic botulinum toxin prepa-
rations contain only about 2% of the lethal
intravenous dose. There appears to be no ac-
quisition of immunity to botulinum toxin,
even after severe disease. Repeated illness is
well recognised.

Prevention

e Care with commercial or home canning
processes and with home preservation of fish,
to ensure spores destroyed before storage.

e Avoid consumption from food containers
that appear to bulge (possible gas from anaer-
obic organisms) or containers that are dam-
aged. Avoid tasting potentially spoilt food.

e Refrigeration of incompletely processed
foods. Boiling for 10 minutes before con-
sumption would inactivate toxin in home-
canned foods.

e High index of clinical suspicion and urgent
investigation and response to cases.

e Prevention work with intravenous drug
users.

Surveillance

e Botulism is statutorily notifiable in almost
all EU countries.

e Clinicians should report suspect cases to lo-
cal public health authorities for urgent inves-
tigation.

e Laboratories should report positive toxin
or culture results from patients to the rele-
vant local and national centres as a matter of
urgency.
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Response to a case

e Clinicians or laboratories should report sus-
pected cases immediately to the relevant pub-
lic health officer for urgent investigation.

e Take urgent food history from the patient
or, if not possible, other reliable informant
(e.g. spouse). Take details of all goods con-
sumed in 5 days before illness. Ask specifically
about any canned or preserved foods.

e Inform others who ate the suspect foods
with the patient to seek medical help if symp-
toms develop.

e Obtain any leftovers of any foods eaten in
last 5 days, including remains from uncol-
lected domestic waste and unopened contain-
ers from the same batch. This prevents further
consumption and allows storage under refrig-
eration by the laboratory in case later testing
appropriate.

e Organise testing of foods at highest suspi-
cion (e.g. canned food eaten 12-72 hours be-
fore onset) with reference laboratory.

e Inform appropriate national public health
authority and, if a commercial food product
is suspected, the national food safety agency.
e Case-finding: any other suspected cases
in local hospitals or laboratories or known
to national centre? If so, compare food
histories.

e Ensure the patient is admitted to hospital
for investigation and treatment.

e Antibiotics are not effective against pre-
formed toxin, such as occurs in food-borne
disease. Botulinum antitoxin is available and
reduces duration of illness and fatality rate.
Antitoxin can have serious side-effects, al-
though these may be less severe with modern
preparations and doses. It can be given with-
out waiting for microbiological confirmation
if a strong clinical diagnosis has been made, as
toxin binding to motor nerves is irreversible.
Appropriate antibiotics (e.g. penicillin and
metronidazole) and surgical débridement is
also indicated for wound botulism.

e Person-to-person spread is unlikely, but tak-
ing universal precautions is sensible for carers,
laboratory staff and at post-mortems.

e No exclusions required for cases or contacts
if well enough to work.

e If no obvious food source, consider in-
travenous drug use via contaminated illegal
drugs; intestinal botulism, especially if child
under 2 years of age; mis-injection of pharma-
ceutical preparation; or a deliberate bioterror-
ism incident.

Investigation of a cluster

e Treat individual cases as indicative of a sig-
nificant public health risk and investigate as
above.

e Instigate case-finding with local clinicians
and laboratories, and national centre.

e Compare food histories: specifically ask each
case about each food reported by all other
cases.

e Organise laboratory testing of any food re-
ported by more than one case.

e Check preparation details of any food re-
ported by more than one case to see if anaer-
obic conditions could have been created for
any component and/or it was stored at room
temperature after cooking.

e Remember, as well as canned, bottled or
preserved produce, unexpected food vehicles
have been reported from recent incidents,
including sautéed onions (kept under but-
ter), hazelnut yogurt (canned purée used in
preparation), baked potatoes (kept in foil) and
honey.

e Consider the possibility that cases may be
intravenous drug users exposed to contam-
inated illegal drugs (cases may not just be
young males or homeless people).

e Consider the possibility of bioterrorism:
this could be via air-borne release or contam-
ination of foodstuffs. Consider if cases have
similar geographical exposure but no com-
mon food exposure; multiple simultaneous
outbreaks with no obvious common source;
unusual toxin type (C, D, F or G, or E without
exposure to aquatic food); or similar cases in
animals (liaise with veterinary agencies).

Control of an outbreak

e Identify and remove any implicated food.



o If commercially produced food, organise re-
call of product.

e If food vehicle identified, organise medical
assessment of others that have consumed it.
o If linked to intravenous drug use, liaise with
local community drug workers to get public
health messages on safer drug use out to users
and to promote early diagnosis and treatment
of cases.

Response to deliberate release

e Activate local and national plans and pro-
cedures.

e Decontamination of exposed people, cloth-
ing and fomites if air-borne release.

e Identify and monitor exposed individuals,
including those who may have left the scene.
e No prophylaxis is indicated for those ex-
posed if they remain asymptomatic.

e Ensure access to antitoxin and supportive
therapy for those who develop symptoms.

e Full biological protective equipment for
those entering ‘exposed zone’.

e Contaminated area to be made out-of-
bounds for a few days after release (toxin loses
activity during this period).

Suggested case-definition for an
outbreak

Confirmed: clinically compatible case with
demonstration of botulinum toxin in
blood, faeces, vomit or gastric aspirate.

Clinical: acute bilateral cranial neuropa-
thy with symmetrical descending weak-
ness, no sensory loss and afebrile.

Provisional: any three from dysphagia,
dry mouth, diplopia, dysarthria, limb
weakness, blurred vision or dyspnoea
in an alert, non-febrile patient with no
sensory deficit. Review when clinical
investigations are complete.

If exposure known (e.g. food vehicle),

then this can be added to the case-

definition.
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e Household bleach solution or 0.5% solution
of hypochlorite (5000 ppm) are adequate de-
contamination.

e More general information is given in Chap-
ter 4.15 and more specific information is
available on the Health Protection Agency
(HPA) website.

3.5 Brucellosis

Brucellosis is a transmissible zoonosis caused
by a Gram-negative coccobaccillus of the
genus Brucella. A wide variety of mammals are
susceptible to Brucella species. Brucella abor-
tus (cattle, camels), Brucella melitensis (goats,
sheep, camels) and Brucella suis (pigs) are
the usual causes of brucellosis (undulant
fever, Malta fever, Mediterranean fever) in
humans. Other Brucella species such as Bru-
cella canis (dogs) and those associated with
marine mammals are rare causes of human
disease.

Epidemiology

Human brucellosis has a worldwide distribu-
tion with the Middle East and Central Asia
having the highest reported incidence. In
2007, 836 cases were reported in Europe. The
highest rates were reported from Greece (0.9
per 100,000 population) Italy, Portugal and
Spain. Males aged 25-44 years have the high-
est rates suggesting an occupational risk fac-
tor. In much of northern Europe brucellosis
in domestic animals has been eradicated and
most cases are now acquired abroad. In coun-
tries where Brucella is still endemic, farmers,
veterinarians, abattoir workers and con-
sumers of unpasteurised milk products are at
risk. In 2009, outbreaks of human infection
were reported from Mexico (unpasteurised
cheese), Russia and Kyrgyzstan (infected live-
stock).
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Clinical features

In acute brucellosis there is a systemic febrile
illness with hepatosplenomegaly which may
be complicated by bone and joint manifesta-
tions, orchitis, epididymitis, neurological in-
volvement and endocarditis. Most cases will
recover but some develop chronic or relaps-
ing disease characterised by malaise, depres-
sion and localised infection.

Laboratory confirmation

Serological methods are used, including spe-
cific IgG/IgM enzyme immunoassays. Inter-
pretation of results is often difficult and
should be informed by clinical and local
prevalence data. Definitive diagnosis is by cul-
ture of Brucella from blood, bone marrow or
pus but yield is often poor. Extended culture
may be necessary although rapid culture tech-
nologies may be helpful.

Transmission

Transmission is by contact with infected an-
imals or tissues (blood, urine, aborted fe-
tus, placenta) as a result of inoculation, mu-
cous membrane exposure, aerosol inhalation
or consumption of unpasteurised dairy prod-
ucts. Infection can follow accidental self-
inoculation by veterinarians with animal vac-
cine strains.

Brucella is a potential bioterrorism agent be-
cause it survives well in the environment and
is highly infectious in aerosol form or as a
contaminant of food, milk and water or by
direct inoculation.

Acquisition

The incubation period is 5-60 days and de-
pends on the species, route of transmission
and infective dose which may be as low
10-100 organisms. Person-to-person trans-
mission is rare. The duration of acquired im-
munity is uncertain.

Prevention

e The prevention of human disease depends
on the control of brucellosis in food animals
by vaccination, testing and slaughter of in-
fected animals and pasteurisation of dairy
products. Pastures and animal accommoda-
tion on farms may remain contaminated for
prolonged periods.

e Brucella infection is a significant biohazard
for laboratory workers and guidelines should
be followed.

e Others at occupational risk (veterinarians,
abattoir workers and farmers) should take
suitable precautions. This includes people
who handle marine mammals.

e Visitors to endemic countries should avoid
unpasteurised dairy products.

Surveillance

e Brucellosis is a notifiable disease in many
countries. In the UK it is statutorily notifiable
if occupationally acquired.

e Cases should be reported to public health
authorities.

Response to a case

e Cases should be investigated to determine
the source of infection, including travel and
food history.

e If the case has not been abroad, possible an-
imal exposure should be sought in collabora-
tion with veterinary authorities. Suspect ani-
mals may be tested.

e Contacts who may have been exposed to
the source of infection should be offered in-
vestigation.

e Following laboratory exposure all workers
at risk should be monitored for symptoms
and offered repeated serological testing over
a 6-month period. Post-exposure prophylaxis
may be offered with an appropriate antibiotic.
e Following the accidental inoculation of an-
imal vaccine, antibiotic chemoprophylaxis is
recommended.



Investigation of a cluster

e As most cases in northern Europe are im-
ported, a cluster usually results from a com-
mon exposure at a single point.

¢ A search should be made for the source of
infection, usually milk or cheese from an in-
fected herd.

e Implicated products should be recalled,
production should cease and pasteurisation
should be enforced.

Control of an outbreak

Control requires the identification and eradi-
cation of infected livestock, pasteurisation of
dairy products, and control of domestic an-
imals and animal products moving between
countries.

Suggested case-definition for an
outbreak

Clinical: an acute illness characterised
by fever, night sweats, undue fatigue,
anorexia, weight loss, headache and
arthralgia.

Confirmed: clinical case with isolation of
Brucella spp. from a clinical specimen,
or demonstration by immunofluores-
cence of Brucella spp. in a clinical spec-
imen, or fourfold or greater rise in Bru-
cella agglutination titre between acute
and convalescent serum specimens ob-
tained at least 2 weeks apart.

3.6 Burkholderia

Burkholderia are Gram-negative, bipolar, aero-
bic, motile, rod-shaped bacteria. Burkholderia
mallei is the cause of glanders and Burkholderia
pseudomallei causes melioidosis. Burkholderia
cepacia is important as a cause of pulmonary
infections in those with cystic fibrosis. Both
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B. mallei and B. pseudomallei are potential
agents for biological terrorism.

Suggested on-call action

If you or reporting clinician/
microbiologist know of associated cases,
report to the public health authorities.

Epidemiology

Glanders is endemic in parts of Africa, Asia,
the Middle East and Central and South Amer-
ica and primarily affects horses. Natural cases
in humans are rare, but occasional cases oc-
cur from laboratory exposures. Melioidosis is
most common in South-East Asia and north-
ern Australia with occasional cases in the
South Pacific, Africa, India and the Middle
East. Cases are rare in Europe and are im-
ported. In the UK in the past 10 years fewer
than 25 imported cases of B. pseudomallei have
been confirmed.

Clinical features

Burkholderia mallei and B. pseudomallei cause
pulmonary infections (pneumonia, abscess)
and septicaemia. A localized, pus-forming,
cutaneous infection with lymphadenopathy
is also seen. The mortality of melioidosis is
20-50% even with treatment. Antibiotic re-
sistance is common. The incubation period is
1-21 days.

Laboratory confirmation

Glanders: isolation of B. mallei from blood,
sputum, urine or skin lesions. Melioidosis:
isolation of B. pseudomallei. Molecular meth-
ods (PCR), latex agglutination assay and rapid
immunofluorescence are available.
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Transmission

Glanders: contact with tissues or body fluids
of infected animals; contaminated aerosols or
dust. Sporadic cases have been documented in
veterinarians, horse caretakers and those who
work in laboratories.

Melioidosis: B. pseudomellei is found in
the soil, rice paddies and stagnant water.
Acquisition is through inhalation or con-
tact with contaminated soil. Rare person-
to-person transmission associated with close
contact is seen in melioidosis.

Prevention

Identification and elimination of the infec-
tion in the animal population.

Surveillance

Cases should be reported to the public health
authorities.

Response to a case

Consider the possibility of deliberate release.

Response to a cluster and an
outbreak

Consider the possibility of deliberate release.

3.7 Campylobacter

Campylobacter species cause diarrhoeal and
systemic illnesses in humans and animals,
and are the most common bacterial cause
of infectious intestinal disease in developed
countries. Although food-borne outbreaks are
rarely identified, occasional outbreaks due to
contaminated milk or water may occur.

Suggested on-call action

e Exclude symptomatic cases in high-risk
groups (Box 2.2.1).

eIf you or the reporting clini-
cian/microbiologist are aware of poten-
tially linked cases, consult the Outbreak
Control Plan.

Epidemiology

About 45 cases of Campylobacter infection per
100,000 population are reported annually in
Europe although the true community inci-
dence is much higher at an estimated 870
per 100,000. Deaths are rare. Infections occur
at all ages, but are highest in children under
5 years and there is a secondary peak in young
adults. Reported cases are higher in men and
in some ethnic groups (e.g. south Asians in
the UK).

Campylobacter infections occur all year
round, but with highest incidence from June
to September; this peak is slightly earlier
than that seen for Salmonella (Figure 2.2.1).
In Scandinavian countries, the peak is later,
probably related to travel abroad. Outbreaks
are rarely identified.

Certain groups are at increased risk of
Campylobacter infection due to increased ex-
posure, including those with occupational
contact with farm animals or meat, travellers
abroad, men who have sex with men (in-
cluding infection with other Campylobacter
species) and family contacts of cases. Campy-
lobacter infection is the most commonly iden-
tified cause of traveller’s diarrhoea in Scan-
dinavia and the second most common (after
enteropathogenic Escherichia coli) in the UK.
Campylobacter infection is hyperendemic in
developing countries.

Clinical features

Campylobacter infection may vary from
asymptomatic (estimated 25-50% of cases)



to a severe disease mimicking ulcerative col-
itis or acute appendicitis. Most diagnosed
cases present with acute enteritis with symp-
toms of diarrhoea, abdominal pain and fever.
There may be a prodromal period of fever,
headache, myalgia and malaise for approxi-
mately 12-24 hours before onset of intestinal
symptoms. Diarrhoea varies from loose stools
to a massive volume of watery stools. About
one-quarter have blood in the stool (usually
appearing on the second or third day) and
a similar number have vomiting. Abdominal
pain may be prominent, is often described as
constant or cramping rather than colicky and
may be relieved by defaecation.

Most cases settle after 2-3 days of diar-
rhoea and 80-90% within 1 week. However,
some cases may be prolonged or severe. Com-
plications include reactive arthritis (1-5%
of cases), Guillain-Barré syndrome (0.1% of
cases) and haemolytic uraemic syndrome.

Although difficult to distinguish from other
causes of intestinal infection in individual
cases, Campylobacter might be suspected as
the cause of an outbreak due to the combina-
tion of abdominal pain and fever, and/or the
presence of bloody diarrhoea or faecal leuko-
cytes. However, E. coli O157 may cause a sim-
ilar picture.

Campylobacter jejuni is responsible for most
campylobacteriosis and Campylobacter coli,
which may be less severe, for most of the rest.
Other species such as Campylobacter fetus and
Campylobacter lari are uncommon causes of
diarrhoea in immunocompetent individuals,
but can cause severe systemic illness in debil-
itated or immunosuppressed patients.

Laboratory confirmation

The mainstay of diagnosis is culture of the
organism from faecal samples. Sensitivity is
increased if samples are delivered to the lab-
oratory on the day of collection: if this is
not possible, samples should be either re-
frigerated or stored in a suitable transport
medium. Culture of Campylobacter requires
different conditions than for other enteric
pathogens. Provisional results may be avail-
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able after overnight incubation. Confirma-
tion that the colonies are Campylobacter re-
quires simple microscopy, but identification
of the species depends upon latex agglutina-
tion (quick but costly) or biochemical tests
(takes 1-2 days).

Strain  identification  (by  serotype,
phagetype and/or genotype) of C. jejuni
or C. coli may be available from reference
laboratories if required for epidemiological
purposes; however, more than one subtype
can occur in outbreaks. Serological tests are
in development.

Microscopic examination of fresh diar-
rhoeal stool specimens may permit a rapid
presumptive diagnosis, although sensitivity is
only 60% compared to culture. Campylobacter
is sometimes isolated from blood cultures in
acute illness. Resistance to antibiotics, espe-
cially fluoroquinolones, is high in southern
Europe as well as from many holiday destina-
tions outside Europe. Campylobacter may be
isolated from food or environmental speci-
mens after enrichment culture.

Transmission

Campylobacteriosis is a zoonosis. It is found
worldwide in the gastrointestinal tract of
many animals, including poultry, cattle, pigs,
birds, wild mammals and domestic pets.
Humans are not an important reservoir.
Transmission from animals to humans occurs
predominantly via ingestion of faecally con-
taminated food or water. Campylobacters are
sensitive to drying, acid, high salt concentra-
tions, chlorine and temperatures over 48°C.
The main routes of infection are as follows.

Water-borne

Campylobacter excretion by wild birds causes
contamination of open waters, and the organ-
isms can survive for several months in water
below 15°C. Large outbreaks have occurred
from the use of untreated surface water in
community water supplies. There may also
be failures in ‘treated’ water supplies. Smaller
outbreaks have occurred from the storage of
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water in open-topped tanks. Deliberate or ac-
cidental ingestion of raw water can cause in-
fection in those undertaking outdoor activi-
ties (e.g. trekkers and canoeists).

Milk-borne

Campylobacters are commonly found in
bulked raw milk samples. Infected animals
may contaminate milk with faeces or excrete
the organism via infected udders. Campy-
lobacters can survive in refrigerated milk for
3 weeks and, when ingested, milk protects
the organisms from the effect of gastric acid.
Properly conducted pasteurisation destroys
the organism. Consumption of raw or inade-
quately pasteurised milk has caused large out-
breaks of campylobacteriosis, and contributes
to endemic infection.

Contamination of milk after pasteurisation
may also occur. In the UK, home delivery
of milk in foil-topped bottles left on the
doorstep may be contaminated by pecking by
wild birds.

Poultry and other foods

In the majority of sporadic cases in devel-
oped countries, Campylobacter probably en-
tered the kitchen on contaminated meat.
Chicken carcasses are the most commonly
contaminated, but pork, lamb and beef (in-
cluding meat products such as sausages) may
also be affected. Contamination of these
meats is usually with C. jejuni, with the ex-
ception of pork for which almost all are
C. coli. The contamination can lead to illness
in one of three ways: contamination of hands
leading to accidental ingestion; inadequate
cooking, especially of chicken and a particular
risk for barbecues; and cross-contamination
of foods, which will not be cooked, either
via hands or via utensils such as knives and
chopping boards. Fortunately, Campylobacter
does not multiply on food, which reduces
the risk of large food-borne outbreaks. Nor-
mal cooking Kkills Campylobacter, and viable
organisms are reduced 10-fold by freezing, al-
though freezing cannot be assumed to have
made contaminated poultry safe.

Other food vehicles that have been report-
ed include shellfish contaminated by sewage
and mushrooms contaminated by soil.

Consumption of contaminated food and
water is the likely cause of most cases of travel
associated campylobacteriosis.

Direct transmission from animals

Approximately 5% of cases in the UK and
the USA are thought to occur through con-
tact with infected pets. The most likely source
is a puppy with diarrhoea or, less often, a
sick kitten and the most likely victim a young
child. Transmission from asymptomatic pets
has also been reported. Children may also be
exposed to excreting animals on farm visits.
Occupational exposure to excreting animals
or contaminated carcasses is also well recog-
nised.

Person-to-person spread

Although the transmissibility of Campylobac-
ter is low, person-to-person spread does oc-
cur. The index case is usually a child who is
not toilet trained. The victim may be the per-
son responsible for dealing with soiled nap-
pies. Vertical transmission has also been doc-
umented as has spread by blood transfusion.

Secondary spread has not been docu-
mented from asymptomatic food handlers or
hospital staff.

Acquisition

The incubation period is inversely related to
the dose ingested. Most cases occur within
2-5 days of exposure with an average of
3 days, but a range of 1-10 days incubation is
reported.

The infectious period lasts throughout the
period of infection, although once the acute
symptoms have passed the risk of transmis-
sion is very low if adequate hygiene is prac-
tised. The average duration of excretion is
2-3 weeks, with some cases excreting for
2 months and occasional cases for 3 months.
Antibiotic treatment (e.g. with erythromycin)



usually terminates excretion but it is rarely
necessary to attempt to do this. The infec-
tive dose is usually 10* organisms or above,
but food vehicles that protect the organism
against gastric acid (e.g. fatty foods, milk, wa-
ter) can result in an infectious dose of as lit-
tle as 500 organisms. Immunity develops in
response to infection, with antibodies that
protect against symptomatic infection against
the similar strains. Patients with immune de-
ficiencies or chronic illnesses may develop
severe disease and those with HIV infection
may suffer repeated illness with the same
strain.

Prevention

e Chlorination of drinking water supplies and
prevention of contamination.

e Pasteurisation of milk for retail sale.

e Reducing infection in poultry and animal
farms.

e If wunable to prevent contaminated
meat leaving the slaughterhouse, gamma-
irradiation of carcasses is effective, although
not popular with the public.

e Adequate hygiene in commercial and do-
mestic Kitchens, particularly the avoidance of
cross-contamination.

e Adequate cooking of meat,
poultry.

e Protecting doorstep milk against birds.

e Handwashing after contact with faeces,
nappies, meat or animals, including on farm
visits.

e Conventional disinfectants are
against Campylobacter.

e Advice to travellers abroad and to HIV pos-
itive patients to reduce exposure.

especially

active

Surveillance

o Campylobacter infection is statutorily noti-
fiable in almost all European countries. In
England, clinicians should notify as suspected
‘Food Poisoning’.

e Laboratory isolates of Campylobacter species
should be reported to local public health
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departments and the national surveillance
system.

e Surveillance schemes may also incorporate
typing data.

Response to a case

e Enteric precautions for case (see Chap-
ter 1.2).

e Report to public health authorities (by clin-
ician and laboratory).

e Exclude from work/nursery if in risk group
(Box 2.2.1) until 48 hours after first nor-
mal stool. No microbiological clearance nece-
ssary.

¢ Antibiotic treatment unnecessary unless se-
vere or prolonged illness.

e Obtain history of food consumption (par-
ticularly chicken, unpasteurised milk or un-
treated water), travel and contact with ani-
mals.

e Investigate illness in family or other con-
tacts.

Investigation of a cluster

e Discuss further microbiological investiga-
tions of epidemiological relevance with the
reference laboratory (e.g. typing of strains to
see if similar). Ensure that local laboratories
retain isolates for further investigation.
e Obtain details from cases on:
(@) source of water supply (failure of treat-
ment?);
(b) source of milk supply (failure of pas-
teurisation?);
(c) functions attended (food-borne out-
break?);
(d) foods consumed, particularly con-
sumption of undercooked chicken or, if
C. coli, pork;
(e) bird-pecked milk;
(f) farm visits (age-distribution of cases
may support this);
(8) occupation/school/nursery; and
(h) travel.
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Control of an outbreak

e Exclude symptomatic cases if in risk groups
and ensure enteric precautions are followed.
e Re-enforce food hygiene and handwashing.
e Transmission is usually thought to be food-
borne or, occasionally, water-borne, so check
for ways in which food or water could have
become contaminated.

e Prevent use of unpasteurised milk, un-
treated water or undercooked poultry.

Suggested case-definition for an
outbreak

Clinical: diarrthoea or any two symp-
toms from abdominal pain, fever, nau-
sea/vomiting, with onset 2-5 days after
exposure in person with link to confirmed
case.

Microbiological: isolate of outbreak strain
from faeces or blood. As carriage of any
type of C. jejuni in asymptomatic con-
trols in the UK is only about 1% but
25-50% of cases of Campylobacter infec-
tion are asymptomatic, clinical compo-
nent of case-definition could be waived if
appropriate typing results are available.

3.8 Chickenpox and
shingles (varicella-zoster
infections)

Chickenpox is a systemic viral infection with
a characteristic rash caused by varicella-zoster
virus (VZV), a herpes virus. Its public health
importance lies in the risk of complications
in immunosuppressed and pregnant patients,
and the potential for prevention by vaccina-
tion. Herpes zoster (shingles) is caused by re-
activation of latent VZV whose genomes per-
sist in sensory root ganglia of the brainstem
and spinal cord.

Suggested on-call action

Assess clinical status of close contacts and
arrange for exclusion/VZIG if appropriate
(see ‘Response to a case’ section below).

Epidemiology

Chickenpox occurs mainly in children. There
are epidemics every 1-2 years, usually in win-
ter/spring. More than 90% of adults have nat-
ural immunity. Herpes zoster occurs mainly
in middle or older age. Mortality is low (in
Europe around 0.1 per million), although it
increases with age.

Clinical features

There is sometimes a prodromal illness of
fever, headache and myalgia. The diagnos-
tic feature is the vesicular rash, which usually
appears first on the trunk. The rash starts as
small papules, which develop into clear vesi-
cles, become pustules and then dry to crusts.
There are successive crops of vesicles over sev-
eral days. The hands and feet are relatively
spared.

A more fulminant illness including pneu-
monia, hepatitis or disseminated intravascu-
lar coagulation may affect the immunocom-
promised, neonates and occasionally healthy
adults, particularly smokers and pregnant
women. Congenital varicella syndrome oc-
curs following infections in the first S
months of pregnancy. Although most fetal
risk appears to be in weeks 13-20, pregnant
women are at most risk between weeks 27
and 33.

Herpes zoster begins with pain in the der-
matome supplied by the affected sensory root
ganglion. The trunk is a common site. The
rash appears in the affected area and is vesic-
ular and rapidly coalesces. It is very painful
and persists for several days and even weeks
in elderly people.



Laboratory confirmation

This is rarely required as the clinical fea-
tures are so specific. If necessary, VZV is
readily demonstrable from vesicular fluid in
both chickenpox and shingles; serology is
also available and can be used to demonstrate
immunity.

Transmission

Man is the only reservoir. Carriage does not
occur. Chickenpox is highly infectious; up to
96% of susceptible people exposed develop
the disease. Herpes zoster is much less in-
fectious. Transmission is by direct person-to-
person contact, by air-borne spread of vesicu-
lar fluid or respiratory secretions and by con-
tact with articles recently contaminated by
discharges from vesicles and mucous mem-
branes.

Acquisition

The usual incubation period for chickenpox
is 14-16 days (range 7-24 days). Cases are in-
fectious for up to 5 days before the onset of
the rash (usually 1-2 days) until 5 days after
the first crop of vesicles. Infectivity may be
longer in immunosuppressed patients. Most
transmission occurs early in the disease.

Patients with herpes zoster are usually only
infectious if the lesions are exposed or dissem-
inated. Infectivity is increased in immuno-
suppressed patients.

Prevention

e Live attenuated vaccines are available either
as monovalent vaccines or in combination
with measles/mumps/rubella (MMR).

e In most European countries a selective
vaccination policy has been adopted; how-
ever, in some countries (e.g. Germany, parts
of TItaly) universal vaccination of children
is recommended. Vaccination schedules can
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be found at the EUVAC website (www.
euvac.net/graphics/vaccination/var.html).

e The aim of selective vaccination is to pre-
vent varicella among those in close con-
tact with individuals who are most at risk
from complications of the disease (e.g. non-
immune healthcare workers and household
contacts of the immunosuppressed). In addi-
tion, those who are likely to be exposed to
cases of varicella (laboratory and clinical in-
fectious disease staff) may be considered for
vaccination if not immune.

e The schedule is one dose in children (al-
though the need for a second dose is under
consideration) and two doses in adults.

e A live attenuated vaccine is available for
the prevention of shingles and post-herpertic
neuralgia in adults over 50 years.

Surveillance

e Chickenpox is notifiable in many EU coun-
tries (in the UK, only notifiable in Scotland
and Northen Ireland).

e Laboratory diagnosis is rare, so local surveil-
lance depends on informal sources such as
schools. The public health practitioner may
also be contacted with a request for specific
immunoglobulin in an immunosuppressed or
pregnant contact. Trend data can be obtained
from sentinel general practices.

Response to a case

e Exclude children with chickenpox from
school/nursery until 5 days from the onset
of rash. Healthcare workers with chickenpox
should stay off work for the same period.

e Non-immune healthcare workers with sig-
nificant exposure to VZV should be excluded
from contact with high-risk patients for 8-21
days after exposure, or report to the occupa-
tional health department if they feel unwell
or develop a fever or rash.

e No exclusion criteria need be applied to in-
dividuals with herpes zoster in the commu-
nity. Healthcare workers with shingles should
inform their Infection Control Team; they
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may continue working if the lesions are lo-
calised and covered with a bandage or cloth-
ing. If they are in contact with high-risk pa-
tients an individual risk assessment should be
carried out.

e In most circumstances, no further action
is required. However, there are some situ-
ations in which post-exposure prophylaxis
with human varicella-zoster immunoglobulin
(VZIG) is indicated. VZIG is indicated for non-
immune individuals with a clinical condition
that increases the risk of severe varicella (e.g.
immunocompromised individuals, neonates,
very premature or low birth weight infants,
pregnant women especially before 20 weeks
and in the 3 weeks before delivery) and who
have significant exposure to chickenpox or
herpes zoster (but only if disseminated or in
an exposed area or if the case is immunosup-
pressed). Significant exposure is defined as at
least 15 minutes in the same room, face to
face or on the same ward, from 48 hours be-
fore onset of rash to crusting (chickenpox)
or from day of rash to crusting (shingles). A
positive history of varicella is usually reliable;
a negative history requires confirmation by
serology. Detailed advice on the use of VZIG
is available in a number of European coun-
tries; supplies are often limited.

Investigation of a cluster

Look for links to institutions with high levels
of susceptible individuals.

Response to an outbreak

e In most outbreaks there will be no specific
action in addition to the exclusion criteria
and issue of VZIG described above.

e Hospital outbreaks pose special problems
because of the risk of transmission to im-
munosuppressed and pregnant patients. All
staff in contact with these high-risk groups
should be screened for VZV antibody. Non-
immune staff could then either be vaccinated
or be excluded from contact with high-risk

patients for 8-21 days after exposure (see
above).

Suggested case-definition for an
outbreak

Physician diagnosis of chickenpox or her-
pes zoster.

3.9 Chikungunya

Chikungunya is a mosquito-borne viral dis-
ease caused by an alphavirus of the family
Togaviridae and first described during an out-
break in southern Tanzania in 1952.

Suggested on-call action

None usually required.

Epidemiology

Chikungunya is endemic in Africa and Asia.
Occasional cases are reported. Large outbreaks
have been described in the Democratic Re-
public of the Congo (1999-2000), on is-
lands of the Indian Ocean (2005-2007), India
(2006-2007) and in Gabon (2007). In 2007
transmission was reported for the first time
in Europe during an outbreak in northern
Italy.

Clinical features

A variety of clinical manifestations may oc-
cur. Symptoms are often mild; the infection
may go unrecognised, or be misdiagnosed in
areas where dengue fever is endemic. Clas-
sically, there is abrupt onset of fever with
joint pain, which can be very debilitating; of-
ten combined with muscle pain, headache,
nausea, fatigue and rash. It usually lasts for



days or weeks. Most patients recover fully.
In some cases joint pain may persist for
months or years. Cases of eye, neurologi-
cal, heart complications and gastrointestinal
complaints have been reported. Serious com-
plications are uncommon. Nevertheless, in el-
derly patients it has been described as con-
tributing to the cause of death.

Laboratory confirmation

During the first few days of infection it is pos-
sible to isolate the virus from blood. Serolog-
ical tests, such as enzyme-linked immunosor-
bent assay (ELISA), may confirm the presence
of IgM and IgG anti-chikungunya antibodies.
IgM antibody levels are highest 3—-5 weeks af-
ter the onset of illness and persist for approx-
imately 2 months.

Transmission

The virus is transmitted by the bite of fe-
male mosquitoes, most commonly Aedes ae-
gypti and Aedes albopictus which bite through-
out daylight hours with peaks of activity
in the early morning and late afternoon.
Person-to-person transmission has not been
reported.

Acquisition

The incubation period varies between 2 and
12 days. Person-to-person transmission is un-
likely.

Prevention

Reduce the proximity of mosquito vector
breeding sites to human habitation. For pro-
tection during outbreaks, clothing that min-
imises skin exposure to the vectors is advised.
Repellents can be applied to exposed skin or
to clothing.
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Surveillance

e As a newly emerging disease in Europe it is
notifiable in only some European countries
(e.g. Italy).

e Cases should be reported to the Public
Health Authorities so that assessments of risk
can be made.

Response to a case

e Treatment is directed primarily at relieving
the symptoms, including joint pain. There is
no vaccine commercially available.

e No public health action is usually necessary.

Investigation of a cluster and
control of an outbreak

If clusters arise from areas where chikungunya
has not previously been recognised, the na-
tional authorities should be informed.

Suggested case-definition

Compatible clinical illness with labora-
tory confirmation of chikungunya.

3.10 Chlamydophila
pneumoniae

Chlamydophila  (previously classified as
Chlamydia) pneumoniae, also known as Tai-
wan acute respiratory agent (TWAR), is a
recently recognised pathogen and is a rela-
tively common cause of atypical pneumonia
and other respiratory infections.

Suggested on-call action

None required unless an outbreak is sus-
pected.
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Epidemiology

Infection probably occurs worldwide and has
been demonstrated in many European coun-
tries. Data from the USA shows annual inci-
dence rates of 6-9% in 5-14-year-olds falling
to 1.5% for adults, leading to an overall sero-
prevalence of 50% by about 30 years of age.
Incidence is low in under 5 year olds, but
infection/re-infection may occur at any age.
No seasonal pattern has been demonstrated
but there is evidence of 2-3 year cycles of high
and low endemicity.

Clinical features

The most commonly identified manifesta-
tions of C. pneumoniae infection are pneumo-
nia and bronchitis, which are usually mild but
often slow to resolve. Approximately 7-10%
of community-acquired pneumonia is caused
by this organism. Pharyngitis and sinusitis
may occur in isolation or together with chest
infection and these together with a usually
insidious onset, prolonged cough and a high
incidence of laryngitis may help to distin-
guish an outbreak from other causes of atyp-
ical pneumonia. Acute asymptomatic infec-
tion occurs, but carriers are rare.

Laboratory confirmation

Diagnosis is usually confirmed by serol-
ogy or direct antigen detection. Serology
is based on demonstration of a fourfold
rise to genus-specific IgG on complement
fixation testing which therefore cross-reacts
with C. psittaci and C. trachomatis. Micro-
immunofluorescence detection of C. pneumo-
niae specific antibody, including an IgM test
for diagnosis of acute infection is required for
confirmation. IgM rises can be detected after
about 3 weeks and 1gG 6-8 weeks after on-
set. Re-infection provides an IgG response in
1-2 weeks without an IgM response. Direct
antigen and PCR tests have been developed.
C. pneumoniae is difficult to culture, but throat

swabs may be positive on special cultures.
There is limited genotypic or phenotypic vari-
ation, so typing is not possible. Co-infection
with other respiratory pathogens is relatively
common.

Transmission

No zoonotic or environmental reservoir has
been discovered. Spread is likely to be person-
to-person, presumably via respiratory tract se-
cretions. Transmission appears to be slow but
outbreaks, particularly in institutions such as
nursing homes, schools and the military, do
occur.

Acquisition

The incubation period is unclear: estimates
range from 10 to 30 days. The infectious pe-
riod is also unclear but appears to be pro-
longed. It is possible that asymptomatic cases
may also play a part in transmission. Al-
though strong antibody responses occur, re-
infection is common (sometimes even within
the same outbreak). Most severe cases or
deaths occur in those with underlying disease.

Prevention

General measures for respiratory infection in-
cluding the following:

e Stay away from work or school when ill;

e Cover mouth when coughing or sneezing;
e Sanitary disposal of respiratory secretions;
e Handwashing; and

e Avoid overcrowding.

Surveillance

Sporadic infection with C. pneumoniae is not
statutorily notifiable in most countries. How-
ever, possible outbreaks or clusters should be
reported to local Public Health departments.
Laboratories should report all clinically



significant infections to national surveillance
systems.

Response to a case

e Hygiene advice to cases and advice to stay
at home whilst coughing/sneezing.
e Check for links to other cases.

Investigation of a cluster

e Seek microbiological advice to confirm as
C. pneumoniae infection.

e Look for direct contact between cases or at-
tendance at same functions or institutions.

Control of an outbreak

Control is likely to be difficult because of
asymptomatic infectious cases, re-infection,
prolonged infectivity and long incubation pe-
riod. It could include hygiene measures, case-
finding and treatment, but effectiveness is not
known.

Suggested case-definition for an
outbreak

Demonstration of C. pneumoniae specific
IgM or fourfold rise in specific I1gG.

3.11 Chlamydophila
psittaci

Psittacosis (or ornithosis) is a potentially fa-
tal systemic disease caused by Chlamydophila
(previously classified as Chlamydia) psittaci. It
is a zoonotic infection particularly associated
with birds.
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Suggested on-call action

o If linked cases are suspected, institute
outbreak plan.

e If not, ensure the case is investigated
promptly on the next working day.

Epidemiology

Much of the reported epidemiology of psitta-
cosis is based on a combination of respiratory
symptoms and demonstration of Chlamydi-
aceae group antigen on serology: it therefore
requires re-examination in the light of the dis-
covery of the more common Chlamydophila
pneumoniae (see Chapter 3.10) which also
causes disease fitting such a case-definition.

Around 60 cases of psittacosis are reported
a year in Britain, about 40 in the Netherlands
and about 25 in Germany, but all are likely to
be considerable underestimates. Cases occur
worldwide and are more common in those ex-
posed to birds occupationally or as pet own-
ers. Cases occur mostly in adults and more
often in males. There is no distinct seasonal
pattern.

Clinical features

Onset may be insidious or non-specific with
fever and malaise, followed by an atypi-
cal pneumonia with unproductive cough,
fever and headache, with 20% mortality if
untreated. Other syndromes resemble infec-
tious mononucleosis and typhoid. Asymp-
tomatic infection may occur. Most cases re-
port fever and most (eventually) develop a
cough. Headache, myalgia and chills are each
reported in about half of cases. Relapses may
occur. Chlamydophila abortus (also previously
classified as Chlamydia psittaci) may cause se-
rious infection in pregnant women, result-
ing in late abortion, neonatal death and dis-
seminated intravascular coagulation in the
mother.
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Laboratory confirmation

Culture is rarely used because of the risk of
laboratory-acquired illness and diagnosis is
usually based on serology. As routine com-
plement fixation tests (CFTs) cross-react with
C. pneumoniae, further testing may be neces-
sary to confirm which species is responsible.
Acute and convalescent samples of serum are
usually collected 2-3 weeks apart. Microim-
munofluorescence (MIF) tests are now avail-
able and are specific for C. psittaci. Antigen
or PCR tests may be possible in some labora-
tories. Typing may also be available to assist
public health investigation.

Transmission

Chlamydophila psittaci is a zoonotic disease.
Animal reservoirs include psittacine birds
such as cockatiels, parakeets, parrots, macaws
and lovebirds; other birds, particularly ducks,
turkeys and pigeons; and less commonly
mammals, especially sheep (C. abortus). Infec-
tion is transmitted to humans by inhalation
of infected aerosols contaminated by drop-
pings, nasal discharges or products of concep-
tion in which it may survive for months at
ambient temperatures. Birds may be asymp-
tomatic carriers of the organism. C. psittaci
is destroyed by routine disinfectants such
as bleach (1:100), quaternary ammonium
(1:1000) and 70% isopropyl alcohol.

Groups at increased risk of disease include
those in the pet trade, bird fanciers, poultry
workers, abattoir workers, veterinarians and
laboratory workers. Owners of pet birds are
also at risk: psittacosis in the UK and Sweden
has been linked to importation of exotic birds
for pets.

If human-to-human spread of C. psittaci oc-
curs at all (earlier reports may actually have
been C. pneumoniae) then it is rare.

Acquisition

The incubation period has been reported as
anything from 4 days to 4 weeks. Most cases

probably occur 5-15 days after exposure. In-
fection may result from only brief, passing
exposure to infectious birds. The infectious
period in birds may last for months. Hu-
man cases are not considered infectious for
practical purposes. Protective immunity to re-
infection is short lived. Those at risk of severe
infection include pregnant women (especially
to C. abortus) and the elderly.

Prevention

e Quarantine and other controls on imported
birds.

e Masks, good ventilation and measures to
avoid contamination in poultry plants and
other areas where workers might be exposed.
e Pregnant women to avoid exposure to
sheep, especially during lambing (C. abortus).

Surveillance

e Psittacosis should be reported promptly to
local public health authorities. It is formally
notifiable in many European countries, in-
cluding Germany, the Netherlands, Belgium,
Sweden, Denmark and Norway.

e Laboratories should report all clinically sig-
nificant infections to national surveillance
systems.

Response to a case

e All cases should be reported promptly by
the clinician or microbiologist for investiga-
tion by local public health officers.

e Look for exposure to psittacines, poultry,
other birds and mammals. Trace the source
back to pet shop, aviary, farm, etc. Involve
veterinary and microbiological colleagues to
test animals for infection. Infected birds
should be treated or destroyed and the envi-
ronment thoroughly cleaned and disinfected.
e Ensure other potential cases are tested.

e No need for isolation. Cough into a paper
towel for safe disposal.



Investigation of a cluster

e Discuss further investigation with a micro-
biologist to confirm C. psittaci as the cause,
and to see if typing is possible. Different
serovars are associated with different animal
sources (e.g. A and F with psittacines, B with
pigeons and doves, C with ducks and geese
and D with turkeys).

e Conduct hypothesis-generating study to in-
clude pet birds (possibly illegal); pet mam-
mals; hobbies (e.g. pigeon racing); visits to
pet shops, farms, bird centres, etc; and oc-
cupational exposure to animals. Document
less defined exposures, for example walking
through fields (potentially contaminated pas-
ture?), roofing (exposure to pigeons?), etc.
Check if any institution or home visited had
a pet bird.

Control of an outbreak

Work with veterinary colleagues:

e Look for infected birds or mammals.

e Treat or destroy infected birds.

e Thoroughly clean and disinfect environ-
ment.

e Case-finding to ensure those infected re-
ceive prompt treatment.

¢ Action to prevent recurrence.

Suggested case-definition for an
outbreak

Confirmed

Compatible clinical illness plus:

e Culture of C. psittaci; or

e Fourfold increase in specific IgG by MIF;
or

e Demonstration of specific IgM by MIF
(titre >16); or

e PCR positive.

Suspected

Compatible clinical illness plus:

e Epidemiological link to confirmed case;
or
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e Fourfold increase by CFT antibody test-
ing; or

e Single high IgG title by MIF.

In an epidemiological investigation, may
wish to include asymptomatic individuals
with clear microbiological evidence of re-
cent infection (see criteria for confirmed
cases) to help identity exposure.

3.12 Chlamydia
trachomatis (genital)

Bacteria in the family Chlamydiaceae are ob-
ligate intracellular organisms that can in-
fect mammals and birds. Of the two genera
(Chlamydia and Chlamydophila) four species
can affect humans: Chlamydia trachoma-
tis, Chlamydophila pneumoniae, Chlamydophila
psittaci and Chlamydophila abortus. One group
of biovars of C. trachomatis cause genital
infection, neonatal ophthalmia, pneumonia
and adult ocular infection; different biovars
cause lymphogranuloma venereum (LGV; L1,
L2 and L3) and endemic trachoma. Gen-
ital Chlamydia infection is the most com-
monly diagnosed sexually transmitted infec-
tion (STI) in Europe.

Suggested on-call action

Not usually applicable.

Epidemiology

In Europe, genital chlamydial infection is
the most frequently diagnosed STI (see Ta-
ble 3.28.1). The highest rates of infection are
in males aged 20-24 years and females aged
16-24 years. In England, amongst females
aged 16-19 years, annual incidence exceeds
1%. Surveys among sexually active women
in the UK have found prevalences of 4-12%.
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Similar results have been reported in Euro-
pean and North American studies. Risk fac-
tors for infection include age 25 years or
less, recent change of sexual partner, use of
oral contraceptives and low socio-economic
status.

Lymphogranuloma venereum is endemic
in Africa, Asia, South America and Caribbean
America, but until recently has been rare in
Western Europe. Since 2004, outbreaks have
occurred amongst men who have sex with
men (MSM) in major cities in Europe. At the
end of 2009, the UK reported a doubling of
the normal monthly incidence of LGV with
most cases presenting as proctitis in HIV-
positive white MSM, often with multiple sex-
ual partners.

Clinical features

Many cases of infection in men and women
are asymptomatic. In women there may be
cervicitis and urethritis which may be com-
plicated by pelvic inflammatory disease, tubal
damage, infertility and ectopic pregnancy. In
men there is urethritis which may be compli-
cated by epididymitis.

Unlike other forms of C. trachomatis, LGV
is invasive. It is a chronic disease that
starts with a painless sore that develops
into swollen lymph glands and haemorrhagic
proctitis.

Laboratory confirmation

Arange of tests are available for the laboratory
diagnosis of C. trachomatis including culture
and nucleic acid amplification tests (NAATS)
on urine or swab samples. Less sensitive en-
zyme immunoassay tests should no longer be
used.

A new variant of C. trachomatis (nvCT) was
reported from Sweden in 2006. It is of pub-
lic health importance because it is not de-
tected by some NAATs and therefore gives
false negative results. Currently, nvCT is rare
outside Sweden. Laboratories should ensure

they are using a NAAT capable of detecting
nvCT.

Transmission

Transmission is usually by direct sexual con-
tact. Adult eye infection can be spread indi-
rectly by fingers contaminated with infected
genital discharges.

In the recent increase in LGV cases, knowl-
edge of the reservoir of infection and mode of
transmission is incomplete as asymptomatic
cases and urethral infection are uncommon.
However, high-risk sexual behaviour includ-
ing use of sex toys and attendance at sex par-
ties have been described.

Acquisition

The incubation period is 7-14 days and the
case will remain infectious until treated. Only
limited short-term immunity occurs and re-
infection rates are high.

Prevention

e Programmes of opportunistic selective
screening, case finding and partner notifica-
tion are cost-effective. Universal population
screening is not recommended.

e In the UK, selective screening is offered to
men and women under 25 years who are sex-
ually active, annually or after a change of sex-
ual partner. Urine or self-taken lower vaginal
swabs are tested with NAATs. The service is
available in a variety of community settings.
e Use of condoms during sexual intercourse
and avoiding shared use of sex toys will re-
duce individual risk.

e In the UK, diagnostic testing is recom-
mended for men and women with symp-
toms and women undergoing gynaecological
surgery.

e Testing for LGV should be offered during
routine clinical care to HIV positive MSM who
have symptoms of LGV infection and have a
positive test for C. trachomatis.



Surveillance

e [t is not necessary to report individual
cases to local health protection teams, but
anonymised or aggregated data should be re-
ported to national surveillance systems.

e Cases who attend genitourinary medicine
(GUM) clinics are reported through the GUM-
CAD system (see Chapter 2.7) in England and
Wales. However, many cases are treated in
general practice.

e Laboratories should report positive results
through laboratory reporting systems.

Response to a case

e Treatment is with a 7-day course of doxy-
cycline or erythromycin or a single dose of
azithromycin.

e Cases should avoid sexual intercourse for
7 days after the completion of treatment.

e Patients identified with C. trachomatis
should have partner notification discussed at
time of treatment by a trained healthcare pro-
fessional.

Investigation of a cluster and
control of an outbreak

This is not generally applicable but contact
tracing, mapping sexual networks, treatment
and education may be appropriate.

Suggested case-definition

Cases are defined by the results of appro-
priate laboratory tests.

3.13 Cholera

Cholera is a life-threatening secretory diar-
rhoea resulting from infection with toxin-
producing Vibrio cholerae O1 or O139.
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Suggested on-call action

e Cases should normally be admitted to
an infectious diseases unit and enteric pre-
cautions instituted.

e Confirm diagnosis and the toxin pro-
duction status of the isolate.

e Exclude cases in risk groups 1-4 (Box
2.2.1) for 48 hours after the first normal
stool.

¢ Identify household contacts and those
with common exposure, place under
surveillance for 5 days from last contact
and exclude from food handling.

Epidemiology

Cholera is rare in Europe. In 2007, 17 con-
firmed cases were reported by France (4), the
UK (4), the Netherlands (3), Germany (2),
Spain (2), Slovenia (1) and Norway (1). World-
wide, cholera has become more widespread
as the virulent El Tor biotype has spread,
encouraged by international migration and
the breakdown of public health measures
especially associated with war, famine and
other disasters. European visitors are un-
likely to visit areas where cholera is common.
V. cholerae 0139 has recently been identified
as causing epidemic cholera.

Clinical features

Cholera is characterised by a sudden onset
of copious watery diarrhoea and sometimes
vomiting. Stool volumes of up to 30L a day
lead to rapid dehydration. There may be se-
vere muscle pain as a result of hypokalaemia.
This dramatic presentation is distinctive, but
mild or subclinical infections are more com-
mon. The outcome depends on the amount
of fluid and electrolyte loss and replace-
ment; severe untreated cases have 50% case-
fatality, but with correct treatment, less than
1% die.
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Laboratory confirmation

Vibrios are small, comma-shaped, motile,
Gram-negative bacilli, which may be seen on
direct microscopy of stools or cultured from
stool or a rectal swab. Various media have
been described for culture; colonies can be
recognised by fermentation reactions or by
using antisera or fluorescent antibody tests.
V. cholerae O1 is divided into two bio-
types: classical and El Tor. Determination of
toxin production is important, non-toxin-
producing organisms are not of public health
significance (most V. cholerae isolated in the
UK are not toxin producers). More recently,
polymerase chain reaction (PCR) and other
nucleic acid-based rapid techniques have
been described.

Transmission

Infection is faeco-oral, commonly through
contaminated water. Undercooked seafood
can also act as a vehicle. Cholera vibrios are
sensitive to acidity. Most die in the stomach,
but achlorhydria increases susceptibility to
infection. Following colonisation of the small
bowel, an enterotoxin that interferes with
intestinal epithelial cell metabolism is pro-
duced, causing secretion of electrolytes and
water into the intestinal lumen. Person-to-
person spread should not occur where sani-
tary conditions are acceptable.

Acquisition
The incubation period is 6-48 hours. Cases

are infectious during the period of diarrhoea
and up to 7 days after.

Prevention

Control by sanitation is effective but may not
be feasible in endemic areas.

e A parenteral vaccine of whole killed bacteria
has been used widely, but is relatively ineffec-
tive and is not generally recommended.

e Antibiotic prophylaxis is feasible for small
groups over short periods in high-risk situa-
tions.

¢ Breastfeeding in endemic areas protects in-
fants from disease.

Surveillance

e Cholera is a notifiable disease, and the pub-
lic health authorities should be informed of
any case.

e WHO should be informed by the national
agency.

e Illnesses caused by strains of V. cholerae
other than toxigenic V. cholerae O1 or 0139
should not be reported as cases of cholera.

Response to a case

e See on-call box above.

e Individual cases should be investigated to
determine the source.

e Microbiological clearance: when indicated,
two consecutive negative stools taken at in-
tervals of at least 24 hours are required.

e Hygiene advice to the case and contacts.

Investigation of a cluster

e Clusters should be investigated in case there
is secondary transmission within the house-
hold or community. This is rare in Europe.

e Obtain history of foreign travel.

Control of an outbreak

Outbreaks are rare in developed countries and
are controlled through the provision of safe
drinking water supplies.



Suggested case-definition for an
outbreak

Clinical: an illness characterised by diar-
rhoea and/or vomiting in a contact of
a case.

Confirmed: clinical case with isolation of
toxigenic Vibrio cholerae O1 or 0139
from stool or vomitus.

3.14 Creutzfeldt-Jakob
disease and other
human transmissible

spongiform
encephalopathies

Human transmissible spongiform en-
cephalopathies (TSEs) are a group of

conditions characterised by progressive fatal
encephalopathy with typical spongiform
pathological appearances in the brain. They
include classic Creutzfeldt-Jakob disease
(CJD), wvariant Creutzfeldt-Jakob disease
(vCJD), kuru and fatal familial insomnia.
These conditions are believed to be caused
by prion proteins, known as PrP in the case
of vCJD.

Suggested on-call action

e Undertake risk assessment.
e May need to prepare for media interest.

Epidemiology

CJD in its classic form is the most common
of the human TSEs but is still rare, with an
annual incidence worldwide of 0.5-1.0 cases
per million population.

The first case of vCJD was identified in
1996. Cases have occurred in several Euro-
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Table 3.14.1 Variant Creutzfeldt-Jakob disease
(vCJD) cases worldwide (October 2010)

Country Total

UK 174
France

Spain
Ireland
Netherlands
USA

Italy
Portugal
Canada
Japan

Saudi Arabia

N
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Source: EuroCJD.

pean countries, but particularly in the UK
where 174 cases had been reported by Octo-
ber 2010 (Table 3.14.1). The number of cases
peaked in 2000, and has been declining since
then; in 2010 only three from EuroCJD cases
of vCJD were reported in the EU. The age dis-
tribution of vCJD is younger than in classic
CJD and cases have a different symptom pro-
file and a different appearance of brain tis-
sue on post-mortem. There may be genetic
differences in susceptibility: all cases of vCJD
(except one) tested to date are homologous
for methionine at codon 129 of the prion
protein gene, this is similar to cattle, where
codon 129 codes for methionine — about 38%
of the UK population are of this genotype. Re-
garding the one confirmed case in a heterozy-
gote, by analogy with scrapie, it is believed
that heterozygosity will increase the incuba-
tion period. No relationship with occupation
is apparent.

Kuru is a disease that occurs exclusively in
Papua New Guinea; it has now almost disap-
peared.

Clinical features

The onset of vCJD is with variable psychi-
atric symptoms. This is typically followed by
abnormal sensation at 2 months, ataxia at
5 months, myoclonus at 8 months, akinetic
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mutism at 11 months, with death at 12-24
months.

Laboratory confirmation

The diagnosis of vCJD is made on the basis of
typical clinical features (see case-definition)
and post-mortem findings of spongiform
change and extensive PrP deposition with
florid plaques throughout the cerebrum and
cerebellum.

Transmission

Most cases of classic CJD are sporadic, about
15% are inherited and around 1% are ia-
trogenic, transmitted from human pituitary-
derived growth hormone injections, corneal
transplants and brain surgery involving con-
taminated instruments. Classic CJD is not
thought to be transmissible via blood trans-
tusion.

The most likely source of vCJD in hu-
mans is cattle infected with bovine spongi-
form encephalopathy (BSE). The PrP causing
vCJD and BSE are indistinguishable from each
other, but are different from those causing
classic CJD or scrapie. The route of spread is
unknown although consumption of infected
bovine neural tissue is thought to be the most
likely. Such exposure is likely to have been at
its greatest before the introduction of effec-
tive control measures in 1990. In addition to
the CNS tissues (including eye and pituitary)
that are infectious in all types of TSE, vCJD
also involves the lymphoreticular system and
so tissues such as tonsils, appendix, thymus,
lymph nodes, spleen, Peyer’s patches and pos-
sibly bone marrow could all be infectious.
Cases possibly associated with blood trans-
fusion have been reported; iatrogenic trans-
mission from contaminated surgical instru-
ments is also theoretically possible, with CNS
and back of eye operations likely to pose the
highest risk. Although scrapie, the main TSE
of sheep, is not thought to be transmissible
to humans, it is possible that sheep infected
with BSE could have entered the food chain.

Kuru is transmitted by cannibalistic con-
sumption of infected human brain tissue;
there is some suggestion that transmission
may have occurred by spreading infected
brain material over superficial cuts.

Acquisition

The incubation period for vCJD is unknown,
but is probably several years; for iatro-
genic CJD and kuru the mean incubation is
12 years. The infective dose is unknown, but
is likely to be affected by route of exposure.
Cattle under 30 months of age are thought to
be significantly less likely to be infectious.

Prevention

e Prevent BSE in cattle and transmission of
infected tissues to humans. This includes
banning consumption of potentially infected
feed to cattle, avoiding human consumption
of nervous and lymphoreticular tissues, safe
preparation of carcasses and slaughter of af-
fected herds.

e Effective decontamination of surgical in-
struments according to best practice. Single
use disposable instruments should be used
where possible.

e Incinerate surgical instruments used on def-
inite or probable CJD cases and high-risk
groups.

e Quarantine of surgical instruments used on
possible cases.

e Effective tracking system for surgical instru-
ments.

e Use of leukodepleted blood for transfusions.
e Use of non-UK-sourced plasma and blood
products.

e Avoid transplant and tissue donations and
blood transfusions from certain high-risk
groups.

e Infection control guidance for CJD pa-
tients undergoing surgery have been drawn
up by the Advisory Committee on Dangerous
Pathogens (ACDP) (available via Health Pro-
tection Agency website).

e Pentosan polysulphate is under evaluation
as a potential post-exposure prophylactic.



Surveillance

In Europe, surveillance of CJD (includ-
ing vCJD) is undertaken by the European
Creutzfeld-Jakob Disease Surveillance Net-
work (EuroCJD, www.eurocjd.ed.ac.uk). The
network undertakes surveillance which in-
cludes identification of risk factors, routes
of transmission and identification of novel
forms of human prion disease. It also provides
advice on diagnosis including review of clin-
ical data and examination of tissue samples.

Response to a case

e Neurologists should report to the local pub-
lic health department who will report to Eu-
roCJD.

e Investigate patient’s medical history, espe-
cially recent surgery or organ or tissue dona-
tion and blood donations. Advise on infec-
tion control measures.

¢ A look back exercise should be considered
in any case of vCJD who has undergone an
invasive procedure, particularly if involving
nervous or lymphoid tissue. This should be
based upon a risk assessment considering the
type of exposure and how long previously the
exposure occurred. Advice is available from
EuroCJD. Those at highest risk are probably
those exposed to instruments on the first few
occasions of use after the potential contami-
nation.

Investigation of a cluster

e Seek advice from national public health in-
stitute and EuroCJD.

e The uncertain and prolonged incubation
period make the identification and investi-
gation of clusters difficult. For vCJD, look
for common exposures over a wide period
of time, particularly common sources of beef
and bovine products since 1980, and consider
the possibility of iatrogenic transmission.
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Suggested case-definition

Definite: progressive neuropsychiatric dis-
order and neuropathological confirma-
tion of vCJD on post-mortem.

Probable: progressive neuropsychiatric dis-
order, lasting more than 6 months,
with routine investigations not suggest-
ing an alternative diagnosis and no his-
tory of iatrogenic exposure and either
(a) or (b):

(a) Four from following list:

Early psychiatric symptoms; persistent

painful sensory symptoms; ataxia, my-

oclonus or chorea or dystonia; dementia;
and EEG does not show changes typical of
sporadic CJD;

and bilateral pulvinar high signal on mag-

netic resonance imaging (MRI) scan.
(b) Positive tonsil biopsy.

3.15 Clostridium difficile

Clostridium difficile is an anaerobic spore-
forming bacterium widely distributed in soil
and the intestinal tracts of humans and
animals which was identified as the cause
of pseudomembranous colitis (PMC) in the
1970s. C. difficile infection (CDI) is an impor-
tant healthcare-associated infection (HCAI)
which in 1996, in the UK, was estimated to
cost £4000 per case due to prolonged hospital
stay and additional treatment costs.

Suggested on-call action

e Hospital outbreaks will be managed by
the infection control doctor. Local health
protection team should be prepared to
participate in meetings of the outbreak
control group.

e Local health protection team may be
called upon to investigate and manage
incidents involving CDI in community
nursing homes.
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Epidemiology

Elderly, hospitalised patients are at greatest
risk. There is a background rate of CDI in most
hospitals and outbreaks may occur. From the
late 1990s, CDI rates and severity increased
in Europe and North America. A number of
reasons have been proposed for this increase
including greater awareness on the part of
health professionals leading to increased test-
ing and reporting, an older population, an in-
crease in community-acquired CDI and the
emergence of the more virulent ribotype 027
strain. In England, in 2007-2008, 55% of iso-
lates were O27 but this had fallen to 36% by
2008-2009. CDI rates in the UK are now de-
clining. There were 25,604 cases of CDI in
patients aged 2 years and over in 2009-2010,
a reduction of 29% compared with the 36,095
cases in 2008-2009 and a 54% reduction
compared with the 55,498 cases reported in
2007-2008.

Clinical features

CDI is a spectrum of disease, often triggered
by antibiotic exposure, comprising coloni-
sation, toxin production, diarrhoea and se-
vere colitis. C. difficile causes 25% of cases of
antibiotic-associated diarrhoea and a greater
proportion of more severe disease. In a typi-
cal case of CDI, diarrhoea starts within a few
days of commencing antibiotics, although
antibiotics taken 1-2 months previously may
still predispose to infection. There may be
abdominal pain (occasionally without diar-
rhoea) and fever. Complications include de-
hydration, PMC, toxic megacolon and perfo-
ration.

Laboratory confirmation

Laboratories test specimens for C. difficile
toxin using either an immunoassay detecting
both toxin A and toxin B, or a neutralised
cell cytotoxicity assay. Culture (which in the
absence of toxin is insufficient for diagno-

sis) is required if typing is to be performed
to establish which strains are present in a
ward or hospital and for antibiotic sensitivity
testing.

Transmission

C. difficile is present in the faeces of 3% of
healthy adults, 7% of asymptomatic care-
home residents and 20% of elderly patients
on long-stay wards. C. difficile is transmitted
from patients with symptomatic CDI either
directly, via the hands of healthcare work-
ers, through the accumulation of spores in
the environment or on contaminated fomites
such as commodes. Spread does not occur
from an asymptomatic carrier in the absence
of diarrhoea. Transmission to medical and
nursing staff has been reported, although
this is unusual and the disease is usually
mild and short-lived. Community-acquired
CDI does occur and is probably under-
diagnosed.

Acquisition

CDI occurs when a pathogenic strain of
C. difficile colonises the gastrointestinal tract
of a susceptible patient. Once established,
CDI is a toxin-mediated condition. Risk fac-
tors that predispose to CDI are age, antibiotic
treatment, cytotoxic agents, intensive care,
nasogastric intubation, concurrent illness and
alteration in gut motility.

Prevention

e Control of antibiotic usage: in hospitals
there should be an antimicrobial manage-
ment team (AMT) including an antimicro-
bial pharmacist and restrictive antibiotic
guidelines that promote the use of narrow-
spectrum agents.

e Standard infection control procedures, in-
cluding staff training and a high level of en-
vironmental cleanliness.



Surveillance

¢ Clinicians and other healthcare practition-
ers should have a high index of suspicion and
should submit faecal specimens for laboratory
testing when diarrhoea may be due to CDI.

e Laboratories should test diarrhoeal speci-
mens for toxins A and B from patients aged
2 years and over.

¢ Include CDI in the mandatory surveillance
of HCAL

Response to a case

¢ Involve the hospital infection control team.
e Side room isolation with enteric precau-
tions, use of gloves and aprons and atten-
tion to handwashing by all staff. There should
be adequate accommodation for single-room
isolation or cohort nursing on normal wards.
e Bowel function should be monitored daily
using the Bristol Stool Chart (http://www
.sthk.nhs.uk/library/documents/stoolchart
.pdf) and patients care should be overseen by
a multidisciplinary clinical review team.

e Thorough environmental cleaning: the use
of environmental disinfectants is unneces-

sary.
Investigation of a cluster

o All patients with diarrhoea should be iden-
tified, risk factors should be documented and
faecal samples submitted for toxin tests, cul-
ture and ribotyping. In a hospital outbreak,
typing may help to determine whether all
patients are infected with the same strain,
whether relapses are due to the original out-
break strain and whether patients are infected
with more than one strain at a time.

e Routine environmental sampling is not rec-
ommended but may form part of an investi-
gation, especially if isolates can be typed.

Control of an outbreak

o Strict adherence to antibiotic policies.
e Case finding through enhanced surveil-
lance.
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e Side room isolation.

e Enteric precautions and handwashing.

e Restrict movements and transfers of pa-
tients.

e Environmental cleaning.

e Disinfection and sterilisation of equipment.
e Correct handling of infected linen.

e Screening for and treatment of asymp-
tomatic patients who are C. difficile carriers
is unnecessary.

e There is no need to screen asymptomatic
staff for carriage of C. difficile: statf who are
asymptomatic carriers do not present a risk to
patients and they can continue in their nor-
mal duties.

e Staff who are on antibiotics can remain at
work even if CDI is affecting patients.

Suggested case-definitions

C. difficile infection: one episode of diar-
rhoea (stool loose enough to assume
shape of sample container or Bristol
Stool Chart types 5-7), not attributable
to any other cause or medication, with
positive toxin assay (with or without a
positive C. difficile culture) and/or en-
doscopic evidence of PMC.

Period of increased incidence of CDI: two or
more new cases (occurring >48 hours
post-admission, not relapses) in a 28-
day period on a ward.

Outbreak of CDI: two or more cases caused
by the same strain related in time and
place over a defined period that is based
on the date of onset of the first case.

3.16 Clostridium
perfringens

Clostridium perfringens (formerly Clostridium
welchii) is primarily a food-borne pathogen,
which causes a mild gastrointestinal illness
due to an enterotoxin. It is a cause of out-
breaks, usually associated with mass catering.
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Suggested on-call action

If you or the reporting laboratory/
clinician are aware of other potentially
linked cases, consult local outbreak plan.

Epidemiology

The incidence of C. perfringens food poisoning
presenting to general practice in England is
about 1.3 per 1000 person years. C. perfringens
is identified as the cause of 1.4% of all gas-
troenteritis outbreaks reported in the UK, but
this rises to 8% of those thought to be food-
borne. There is little known variation by age,
sex, ethnicity, occupation and geography. Re-
ported cases are higher in autumn and winter
months (especially December) than in sum-
mer, perhaps because of seasonal consump-
tion of the types of foods often associated
with infection. The association of infection
with institutions or large gatherings likewise
probably reflects patterns of food preparation.
Outbreaks often have a high attack rate.

A much more serious disease (enteritis
necrotans) is caused by different strains and is
rare in Europe. C. perfringens is also the major
cause of gas gangrene.

Clinical features

Almost all cases of C. perfringens food poi-
soning have diarrhoea (watery, often violent),
usually with colicky, often severe, abdominal
pain. Nausea may occur and a small propor-
tion may have fever or vomiting. Blood in
the stool is rare. Most cases recover within
24 hours, although elderly or debilitated pa-
tients may be more severely affected and oc-
casional deaths are reported.

Laboratory confirmation

Clostridium perfringens can be isolated from
anaerobic culture of stool samples. They are
divided into five types (A-E) on the basis

of toxin production. Those most frequently
associated with food poisoning are the A2
strains, which form markedly heat-resistant
spores. Al strains, whose spores are relatively
heat sensitive, may also cause illness.

As asymptomatic carriage of C. perfringens is
extremely common in healthy humans and
carriage of heat-resistant organisms not un-
common, isolation of the organism from spo-
radic cases is of little value. However, serotyp-
ing, which allows cases to be linked to each
other and to strains from potential food vehi-
cles, is useful in outbreak investigation. Other
factors that may help separate cases from car-
riers are a quantitative culture of organisms
(over 10°/g faeces usually significant) or the
demonstration of enterotoxin in faeces. More
than one serotype can be present in the same
specimen.

Transmission

C. perfringens is ubiquitous in soil and in
the gastrointestinal tracts of mammals and
birds. Many opportunities exist for spores
to contaminate food, particularly meat and
meat products, but provided contamination
remains low, illness does not result. C. perfrin-
gens can grow at temperatures between 15°C
and 50°C with optimal growth at 43-45°C,
when a generation time of 10 minutes can
be achieved. Spores, particularly those of the
A2 strains, can survive normal cooking, in-
cluding boiling for longer than 1 hour. These
‘heat-activated’ spores will then germinate
in the protein-rich environment as the food
cools: the longer the food remains at the or-
ganism’s preferred temperature, the larger the
number of resulting organisms. If the food is
not then reheated to at least 70°C for 2 min-
utes throughout its bulk to kill the vegetative
cells before eating, then a potentially infec-
tious dose is ingested. The ingested organisms
sporulate in the gut and (probably as a result
of the initial heat shock) produce the entero-
toxin, which causes disease. Bulk cooking of
meat/poultry stews, roasts, pies and gravies
appear to be particularly vulnerable to this
chain of events.



Acquisition

The incubation period is usually 8-18 hours,
although a range of 5-24 hours has been re-
ported (possibly occasionally shorter). C. per-
fringens gastroenteritis is not spread from
person to person, and asymptomatic food
handlers are not thought to be infectious to
others. The infectious dose in food is usually
greater than 10° organisms. There is no evi-
dence of effective immunity post-infection.

Prevention

e Prevention is dependent upon adequate
temperature control of food after (initial)
cooking. Meat dishes should be served whilst
still hot from initial cooking or, if not served
immediately:
(a) refrigerate to below 10°C within
2 hours of end of cooking; and
(b) reheat to achieve 70°C for at least
2 minutes throughout the bulk of the food;
and
(c) cook and reheat as small a quantity of
food as is practicable.
e Take particular care in large functions, or if
consumers likely to include elderly or debili-
tated people.

Surveillance

Report cases of food poisoning to local public
health authorities and positive samples from
cases to national surveillance systems.

Response to a case

e As with all cases of diarrhoea, hygiene ad-
vice should be given and it is best if the case
does not attend work or school until he/she
has normal stools.

e Occupational details should be sought:
cases in risk groups 1-4 (Box 2.2.1) should be
excluded until 48 hours after the first normal
stool. No microbiological clearance is neces-
sary.

e No action is necessary with asymptomatic
contacts of cases.
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Investigation of a cluster

A laboratory identified cluster is currently
a rare event. Should one occur in a group
of individuals with a compatible clinical ill-
ness, then analysis of person/place/time vari-
ables should be followed by a semistructured
questionnaire aimed at identifying com-
mon foods, especially cooked meat/poultry
products and meals eaten outside the
home.

Control of an outbreak

e As secondary spread from cases is unlikely,
the aim of the outbreak investigation is to dis-
cover how it happened so that lessons can be
learnt. In practice this means trying to iden-
tify how an infectious dose resulted in a food
presented for consumption.

¢ The vehicle of infection is identified by mi-
crobiological analysis of remaining food to
find the same serotype as the cases (make sure
you know how the food was stored after serv-
ing but before sampling) or by an analytical
epidemiological study to show that cases were
statistically significantly more likely to have
eaten the food than controls.

e The environmental investigation will con-
centrate on how the food was cooked, stored
and reheated. It is worth remembering that
type Al spores should not survive adequate
initial cooking.

Suggested case-definition for
analytical study of C. perfringens
outbreak

Clinical: diarrhoea or abdominal pain with
onset between 8 and 18 hours of expo-
sure.

Confirmed: clinical case with one of: iso-
late of outbreak serotype; demonstra-
tion of enterotoxin in faeces; spore
count >10%/g.
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3.17 Coxsackievirus
infections

Human coxsackieviruses are a diverse group
of enteroviruses. Historically, groups A and
B were described, each comprising several
serotypes. Modern taxonomy groups cox-
sackieviruses with other enteroviruses and
echoviruses in three species of human en-
terovirus: A, B or C. Coxsackieviruses cause a
range of clinical syndromes, including hand,
foot and mouth disease (HFMD).

Suggested public health on-call
action

None generally needed.

Epidemiology

Infection may be sporadic or epidemic. In
recent years, in England and Wales, labora-
tory reports of confirmed coxsackievirus iso-
lates have declined due to the use of newer
molecular diagnostic tests. In 2007, non-polio
enterovirus was confirmed in 295 cases pre-
senting with neurological symptoms. Detec-
tion rates are highest in children. The clini-
cal conditions associated with virus detection
are typically meningitis and other more se-
rious infections as milder clinical syndromes
do not normally merit laboratory diagnosis.
Most cases occur between July and Decem-
ber, and viral activity peaks at intervals of 2—
5 years. There is evidence of spread of epi-
demic serotypes across Europe in certain
years. Outbreaks of A9 were reported in the
UK in 1976 and 1985, and A16 was epidemic
in 1981. An outbreak of viral meningitis due
to BS was reported in Cyprus in 1996. Ac-
cording to general practice data from Eng-
land and Wales, the mean weekly incidence of
HFMD in 2009 was 1.15 per 100,000 per week
but this overall rate disguises age and sea-

sonal variations, for example the rate in 1- to
4-year-olds in October was 51.1.

Clinical features

Infection may be clinical (Table 3.17.1) or
subclinical. HFMD is usually due to coxsack-
ievirus A16 and is a mild illness with fever
and a vesicular rash in the mouth and on
the palms, soles and buttocks. HFMD due to a
closely related virus, enterovirus 71, has been
reported from several Asian countries and was
associated with occasionally fatal neurologi-
cal involvement in Taiwan in 1998. There is
interest in a possible link between Type 1 di-
abetes and B1 infection.

Laboratory confirmation

Coxsackieviruses may be isolated in tissue cul-
ture from faeces or other clinical specimens
and serological tests are available. Molecular
methods are now widely used.

Transmission

Human clinical and subclinical cases are the
reservoir of infection. Spread is by direct
contact with faeces, blisters and respiratory
droplets. Enteroviruses may also spread indi-
rectly via environmental water and sewage.

Acquisition

The incubation period is 3-5 days and a per-
son will be infectious during the acute illness
and while the virus persists in the faeces.

Infection generally leads to immunity al-
though infection with different serotypes
may occur.

Prevention

e Standard and enteric precautions, particu-
larly handwashing and hygienic disposal of
faeces, will reduce exposure.
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Table 3.17.1 Clinical syndromes caused by coxsackievirus infection

Acute haemorrhagic
conjunctivitis

Epidemic myalgia (Bornholm
disease)

Hand, foot and mouth disease

Subconjunctival haemorrhages and lid oedema. Often due to
serotype A24.

Chest or abdominal pain, aggravated by movement and associated
with fever and headache. Outbreaks have been reported.

A mild infection with ulcers in the mouth and a maculopapular or

vesicular rash on the hands, feet and buttocks. Often due to
serotype A16. Systemic features and lymphadenopathy are absent
and recovery is uneventful.

Herpangina

Fever, painful dysphagia, abdominal pain and vomiting with vesicles

and shallow ulcers on tonsils and soft palate.

Meningitis

Fever with signs and symptoms of meningeal involvement.

Encephalitic signs may be present.

Myocarditis Pericarditis

B1-B6 are most often associated with heart disease. Heart muscle

necrosis varies in extent and severity. Heart failure may follow.
Most patients with viral myocarditis recover fully. Treatment is
largely supportive.

Skin Rashes are common including a fine pink rubella-like rash or
petechial, purpuric, vesicular, bullous or urticarial rashes.
Onychomadesis (complete nail shedding) has been described.

e Pregnant women may wish to avoid expo-
sure, as a possible risk of abortion has been
suggested.

Surveillance

Sporadic cases will not normally be reported
to public health authorities, but clusters of
cases and outbreaks should be reported.

Response to a case

Children with HFMD may attend school or
nursery when well enough.

Investigation of a cluster and
control of an outbreak

The local public health team may wish to alert
local schools and general practitioners if an
outbreak of HFMD occurs.

Suggested case-definition

Characteristic clinical appearance with or
without laboratory confirmation.

3.18 Cryptosporidiosis

Cryptosporidia are protozoan parasites,
which usually cause an acute self-limiting
diarrhoeal illness. Their main public health
importance lies in the severe illness caused in
immunocompromised individuals, the lack
of specific treatment and the potential to
cause outbreaks, including large water-borne
outbreaks.

Suggested on-call action

e If case in risk group for onward trans-
mission (Box 2.2.1), exclude from work or
nursery.

e If you or reporting laboratory/clinician
are aware of other potentially linked cases,
consult local outbreak plan.

Epidemiology

Cryptosporidium is the fourth most com-
monly identified cause of gastrointestinal in-
fection in the UK, with around 5000 isolates
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reported a year. There is significant under-
reporting in many European countries, but
evidence of past infection is common with
seroprevalence rates of 20-35% reported. Di-
agnosed infection rates are highest in chil-
dren aged 1-5 years and low in those over 45
years (Table 3.18.1). Males and females are af-
fected equally. The most common source for
outbreaks are drinking water and swimming
pools.

Cryptosporidiosis has a marked seasonal
pattern in Europe with a peak in autumn and,
in some countries (e.g. UK and Ireland), an
earlier peak in spring (mainly Cryptosporid-
ium parvum) (Figure 2.2.2). Groups at par-
ticular risk of infection include animal han-
dlers (C. parvum), travellers abroad (partic-
ularly to developing counties), contacts of
cases, men who have sex with men and those
who are immunosuppressed. Rates may also
be higher in rural areas. The reported in-
cidence of cryptosporidiosis in some AIDS
centres is as high as 20%, although this is not
universal. The age profile of cases in immuno-
suppressed patients is higher than that shown
in Table 3.18.1.

Clinical features
The main presenting symptom is diarrhoea,

which in immunocompetent individuals may
last from 2 days to 4 weeks, with an average

Table 3.18.1 Age-distribution of sporadic
cryptosporidiosis (UK)

Percentage of

Age-group (years) total cases
Under 1 6
1-4 39
5-14 17
15-24 13
25-34 13
35-44 7
45-54 3
55-64 1
65 plus 2

Source: PHLS Study Group, 1990.

of 2 weeks. The diarrhoea may contain mucus
but rarely blood, may be profuse and may wax
and wane. The diarrhoea may be preceded by
anorexia and nausea, and is usually accompa-
nied by cramping abdominal pain. Vomiting,
fever, fatigue, headache, anorexia or myalgia
may also be reported.

Immunosuppressed patients have difficulty
in clearing the infection, particularly HIV in-
fected individuals with CD4 T-lymphocyte
counts below 200 cells/mm?®. Many such in-
dividuals have a prolonged and fulminant ill-
ness which may contribute to death.

Laboratory confirmation

The mainstay of diagnosis is microscopy
of stool samples to detect cryptosporidia
oocysts. It is important that such microscopy
be undertaken by experienced personnel,
both to maximise ascertainment and because
a wide variety of microscopic structures can
be confused with Cryptosporidium oocysts. Re-
peat sampling may improve ascertainment.
Individual cases are sometimes diagnosed by
intestinal biopsy. Serological methods have
been used in epidemiological studies and
outbreaks. Antigen detection or polymerase
chain reaction (PCR) tests may be available
from specialist laboratories.

Genotyping is available and splits infec-
tions into Cryptosporidium hominis (‘geno-
type 1’), which is found only in humans
and accounts for approximately 40% of cases;
C. parvum (‘genotype 2’), found in animals
and humans (about 50%); and other cryp-
tosporidia (3%, although higher in the im-
munosuppressed).

Transmission

Cryptosporidium parvum has been demon-
strated in a wide variety of animals including
cattle, sheep, goats, horses, pigs, cats, dogs, ro-
dents and humans. Clinical disease and most
oocyst excretion are thought to occur mainly
in young animals. Transmission to humans is
by faeco-oral spread from animals or other



humans. The main routes of spread are as
follows.

Person to person

Cryptosporidiosis can be transmitted by cases
to family members, nursery contacts, carers
and sexual partners. Spread can be direct
faeco-oral or via contaminated items such as
nappies. C. hominis cases have higher excre-
tion levels than C. parvum, although both
are transmissible. Aerosol or droplet spread
from liquid faeces may also occur. Secondary
spread in households is common and may oc-
cur after resolution of clinical symptoms in
the index case. Many outbreaks have been re-
ported in nurseries.

Animal to person

Human infection with C. parvum can occur
from contact with farm or laboratory animals
and, occasionally, household pets. In addi-
tion to agricultural and veterinary workers,
those at risk include children visiting farms
on educational or recreational visits where
they may handle lambs or calves. A number
of outbreaks associated with such visits have
been reported.

Drinking water

Contamination of drinking water may occur
from agricultural sources or human sewage
contamination. Oocysts passed in faeces can
survive in the environment for months. They
are resistant to chlorination and their re-
moval relies on physical methods of water
treatment such as filtration, coagulation and
sedimentation. Over 50 drinking water re-
lated outbreaks have been reported in the
UK, but the largest such outbreak occurred
in Milwaukee, USA, in 1993 when an es-
timated 400,000 people became ill. A re-
view of the UK outbreaks found a common
thread of an inadequacy in the treatment pro-
vided or of the operation of the treatment
process.
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Other

Infection has been reported via food and
milk. Many swimming pool outbreaks have
been reported, usually as a result of fae-
cal contamination of water and inadequate
pool maintenance. Transmission has been re-
ported from healthcare workers to patients
(both immunosuppressed and immunocom-
petent) and between patients. The source of
much cryptosporidiosis in the UK remains un-
clear. C. hominis may be associated with travel
abroad.

Acquisition

The incubation period is unclear: 4-7 days
would seem to be average, but a range span-
ning 1-28 days has been reported. The in-
fectious period commences at onset of symp-
toms and may continue for several weeks after
resolution. Asymptomatic infection has also
been reported.

The infective dose can be as low as 10
oocysts in some cases (thus enabling autoin-
fection) with a median infective dose (IDsg)
of around 100 oocysts. The UK Expert Group
found it was not possible to recommend a
health-related standard for Cryptosporidium
in drinking water. In immunocompetent in-
dividuals the immune response successfully
limits the infection. Patients with AIDS are
at increased risk of acquisition and increased
severity. Relative immunosuppression due to
chickenpox and malnutrition has also been
associated with infection, but renal patients
do not appear to be at increased risk. Oocyst
excretion may be very high in the immuno-
suppressed.

Prevention

e Handwashing after contact with faeces,
nappies and animals (take particular care in
contact with these if immunosuppressed).

e Safe disposal of sewage, taking particular
care to avoid water sources.

e Risk assessment for water supplies, pro-
tection against agricultural contamination,
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adequate water treatment (e.g. coagulation
aided filtration) and monitoring of water
quality, particularly turbidity.

e Enteric precautions for cases (Chapter 1.2)
and exclusion of those in at-risk groups
(Box 2.2.1).

e Immunosuppressed patients to boil water
(both tap and bottle) before consumption and
avoid contact with farm animals and infected
humans.

e Guidelines for farm visits by children have
been developed and can be adapted for local
use (Health and Safety Executive, UK). Guide-
lines have also been developed for swimming
pools (Pool Water Advisory Group, UK).

e Cryptosporidium is rtesistant to many
common disinfectants. Ammonia, sodium
hypochlorite, formalin, glutaraldehye and
hydrogen peroxide may be effective. Heating
to 72°C for 1 minute inactivates the parasite.

Surveillance

e All gastrointestinal infections thought to
have been acquired from food, water or pub-
lic areas should be reported to local pub-
lic health authorities and confirmed Cryp-
tosporidium cases to national surveillance sys-
tems.

e The most important function of surveil-
lance of cryptosporidiosis is the detection
of outbreaks, particularly water-borne out-
breaks. All diarrhoeal samples should be ex-
amined for oocysts (unless a bacterial or vi-
ral cause has already been identified) and all
positives reported. Home postcode should be
collected on all cases to be plotted on water
supply zone maps, which can provided by wa-
ter providers and need regular updating. Trig-
ger levels can be calculated for districts and
regions. A seasonal baseline can be set, based
on historical data with confidence intervals.
High figures for 1 week only may be the result
of reporting delay (look at dates of onset). The
age distribution of cases should also be mon-
itored.

e Water providers should also undertake ap-
propriate monitoring of water quality and in-
form the local public health authorities of po-

tentially significant failures (e.g. levels of one
oocyst per 10 L of water; see Box 3.18.1).

Response to case

e Enteric precautions for case (see Chapter
1.2).

e Exclude from work/school if in risk group
(Box 2.2.1) until 48 hours after first normal
stool. No microbiological clearance necessary.
e Cases should not use swimming pools until
2 weeks after first normal stool.

e Investigate illness in family or other con-
tacts.

e Obtain history of raw water consumption
(including postcodes of premises on which
consumed and any consumption from private
water supplies), contact with other cases, con-
tact with animals, nurseries, swimming pools,
travel and milk consumption in previous
14 days.

Investigation of cluster

e Check to see if neighbouring areas, partic-
ularly those sharing a water supply, have an
increase.

e Check age range of affected cases: an in-
crease in cases in adults could suggest water-
borne infection, or link with immunosup-
pressed patients. If most cases in school age
children, consider visits to farms or swim-
ming pools or, if under 5 years, links to nurs-
eries.

e Epidemic curve may suggest point source,
continuing source or person-to-person
spread.

e Check with water provider whether any re-
cent evidence of increased contamination or
failure of treatment.

e Plot cases by water supply zones. Check
with water provider how cases relate to wa-
ter sources (e.g. reservoirs, treatment centres)
during relevant period. Supply zones are not
fixed and some areas may also receive water
from mixed sources.

e Collect and review risk factor details from
individual cases for hypothesis generation
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Box 3.18.1 Response to detection of oocysts in water supply

The relationship between oocyst counts and the health risk to those who drink the water is
unclear. However, the water companies in the UK will inform public health authorities of
breaches in water quality standards. An appropriate response would be (based on Hunter,

2000):
Collect information for risk assessment:
e When and where sample taken.

e Distribution of water supply.

e groundwater source; or

e association with previous outbreaks.
Possible actions:

e None.

e Advice to particular groups.

e Enhanced surveillance for human cases.

e Provision of alternative water supply.

e Boil water notice to affected area.

e repeat samples positive;

e Number of oocysts detected and results of any viability testing.
e Results of repeat testing (should be carried out urgently).

e Source and treatment of affected water supply.

e Any recent changes in source or treatment.

e Any treatment failure or high turbidity identified.
e How long water takes to go through distribution system.
e History of Cryptosporidium sampling and results for this supply.
e Any previous outbreaks associated with this supply.
For a low oocyst count in a supply in which oocysts are frequently detected and not
associated with previous outbreaks, further action may not be necessary.
Call the incident management team if significant exposure is likely, e.g.:
e unusually high oocyst count or demonstration of viability;
e evidence of treatment failure or increased turbidity;

Boil water notices are issued if risk is thought to be ongoing, e.g.:

e treatment or turbidity problems continue; or
e contaminated water not yet cleared from distribution system.

and further investigation as appropriate (see
Chapter 4.2). Case finding may also be neces-
sary.

¢ Organise confirmatory testing and genotyp-
ing by reference laboratory. If C. hominis, look
for potential humans sources; if C. parvum,
consider animal and human sources.

Control of an outbreak

o If a water-borne outbreak is likely then:
(a) Issue ‘boil water’ notice if contamina-
tion is likely to be ongoing. A communica-

tions plan should already exist for public in-
formation. Water needs only to be brought
to the boil: prolonged boiling is not neces-
sary.

(b) Organise Outbreak Control Team to in-
clude relevant water company specialists/
managers and Local Authority. If poten-
tially serious, add appropriate experts. The
addition to the team of an individual who
has dealt with such an outbreak before
should be considered.

(c) Consult Bouchier report (Box 3.18.2)
for more detailed advice.
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Box 3.18.2 Selected recommendations of Bouchier report

health risk.

1.2.10
1.2.40

control teams.
1.2.55

procedures.
1.2.61
1.2.63

first.

1.2.6 Water providers to develop local liaison arrangements with Health
Authority (HA) and Local Authorities for rapid appraisal of potential

1.2.8 Water utilities to provide Consultant in Communicable Disease Control
(CCDC) with water supply zone maps. HA to make early contact with
water provider if outbreak of cryptosporidiosis suspected.

1.2.9 Human cryptosporidiosis to be laboratory reportable disease.

HA to make postcode of cases available to water providers for mapping.

Criteria should be in place for identifying outbreaks and activating

All parties to simulate incident/outbreak events to rehearse emergency

Outbreak Control Team to use guidance on Epidemiological Investigation
of Outbreaks of Infection (Appendix A4 of report).
All water to be used by immunocompromised persons should be boiled

Further reading: Bouchier I.T. (Chairman). Cryptosporidium in water supplies. Third report of the group of
experts to: Department of Environment, Transport and the Regions and the Department of Health. London:
Department of Environment, Transport and the Regions, 1998.

e Exclude symptomatic cases in risk groups
(Box 2.2.1).

e Advise public on how to prevent secondary
spread.

e Institute good practice guidelines at any
implicated nursery, farm, swimming pool or
hospital.

Suggested case-definition for
analytical study of an outbreak

Cohort study (e.g. nursery, school class):

e Clinical: diarrhoea within 1-14 days of
exposure.

e Confirmed: diarrhoea and oocysts seen
in faecal specimen.

Case—control study (e.g. general popula-
tion): diarrhoea plus oocysts (of correct
genotype, if known) in faeces, with no
other pathogen isolated, no previous cases
of diarrhoea in family in last 14 days and
date of onset since commencement of in-
crease in cases.

3.19 Cyclosporiasis

Cyclospora cayetanensis is a protozoan that
causes human gastroenteritis.

Epidemiology

Infection occurs worldwide. In the UK about
60 cases are reported annually, the major risk
factor being travel abroad: risk areas include
Central America, South America, the Indian
subcontinent and South-East Asia. A proba-
ble food-borne outbreak has occurred in Ger-
many and cases have been acquired in Turkey,
but the large outbreaks seen in North America
have not been reported in Europe.

Clinical features

Cyclosporiasis presents with watery diar-
rhoea, often associated with weight loss, nau-
sea, abdominal cramps, gas, anorexia and



fatigue. Diarrhoea may be prolonged but is
self-limiting. Diagnosis is confirmed by de-
tection of oocysts in faeces. If Cyclospora
is suspected, inform the laboratory so that
stool concentration can be carried out. Lab-
oratories with little experience of Cyclospora
should refer putative positives to more ex-
perienced laboratories for confirmation, as
pseudo-outbreaks have occurred.

Transmission and acquisition

Humans are so far the only host species iden-
tified for C. cayetanensis. Oocysts are excreted
in a non-infective unsporulated form; sporu-
lation takes about 7-15 days in the environ-
ment (preferably at 22-32°C) and infection
results from ingestion of mature sporulated
oocysts. Spread is therefore indirect via vehi-
cles such as drinking water, swimming pools
and food; person-to-person spread is unlikely.
Outbreaks in developed countries have been
associated with berries, salads and herbs,
usually imported from endemic countries.
The incubation period is 1-14 days (median
7 days).

Prevention

Prevention and control in developed coun-
tries relies on sanitary disposal of faeces and
advice to travellers. Should a cluster of cases
occur within Europe, ask each case about
travel abroad: if no history of travel, than take
a food history asking specifically about raw
fruit, salad, vegetables, herbs and imported
food.

3.20 Cytomegalovirus

Cytomegalovirus (CMV, human herpesvirus
5 (HHV-5)), a herpes virus, causes a variety of
infections. Its major impact is on the newborn
and the immunocompromised.
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Suggested on-call action

No person-to-person spread under normal
conditions, therefore no need for urgent
action.

Epidemiology

The prevalence of CMV rises with age;
60-90% of adults have antibodies.

Clinical features

Most infection is asymptomatic. Occasion-
ally, a glandular fever-like illness occurs. Con-
genital infection may cause stillbirth, perina-
tal death, cytomegaloviruria in an otherwise
normal infant, or fever, hepatitis, pneumoni-
tis and severe brain damage. CMV is a major
cause of morbidity in immunocompromised
patients. Disease may result from reactivation
of latent infection. There may be pulmonary,
gastrointestinal or CNS involvement, CMV
causes retinitis and ulcerative disease of the
gastrointestinal tract in the terminal phase of
AIDS.

A post-transfusion syndrome, resembling
infectious mononucleosis, can develop fol-
lowing transfusion with infected blood.

Laboratory confirmation

CMV may be isolated from urine, other body
fluids or tissues. CMV may be excreted by
individuals without active disease; a positive
culture must be interpreted with caution. The
demonstration of active disease may require
biopsy. New techniques for rapid diagnosis
demonstrating CMV antigens or DNA are be-
ing developed.

Transmission

CMV is transmitted through body flu-
ids, blood or transplanted organs. In the
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newborn, infection may have been acquired
transplacentally or during birth.

Pathogenesis

The incubation period for transfusion of CMV
mononucleosis is 2-4 weeks. Infectivity of
body fluids may persist for many months.
Prevention

e Screening of transplant donors for active
disease.

e Risk assessment for those receiving trans-
plantation and consideration of prophylaxis.
Surveillance

No need to report individual cases, other than
through routine laboratory surveillance.
Response to a case

No public health response is usually neces-
sary.

Investigation of a cluster and
control of an outbreak

Investigate to ensure that it is not caused

by exposure to contaminated blood or blood
products.

Suggested case-definition for an
outbreak

Neonatal: clinically compatible disease
with isolate or PCR positive.

Adult: clinically compatible disease with
isolate or CMV DNA detection or anti-
gen detection or specific IgM-positive
or fourfold rise in antibody titre.

3.21 Dengue fever

Dengue is a febrile disease caused by a fla-
vivirus with four distinct serogroups and is
transmitted by the bite of Aedes mosquitoes.

Suggested on-call action

None usually necessary.

Epidemiology

Endemic throughout the tropics and sub-
tropics. The WHO estimates that every year
between 50 and 100 million people de-
velop dengue fever, 500,000 with severe
clinical symptoms, and that approximately
22,000 individuals die, most of whom are
children.

Almost half the dengue imported into
Europe comes from Asia. Dengue haemor-
rhagic fever (DHF) is most common in chil-
dren younger than 10 years from endemic
areas.

Some recent studies suggest that some
illness labelled as dengue may have been
caused by flaviviruses such as Zika virus or
alphaviruses.

Clinical diagnosis

Dengue presents with an abrupt onset of
fever, chills, headache, backache and severe
prostration. Aching in the legs and joints oc-
curs during the first hours of illness. Fever and
symptoms persist for 48-96 hours, followed
by rapid defervescence, after about 24 hours
a second rapid temperature rise follows (sad-
dleback temperature). Typical dengue is not
fatal.

In DHF bleeding tendencies occur with
shock 2-6 days after onset. Mortality for DHF
ranges 6-30%; most deaths occur in infants
less than 1 year old.



Laboratory confirmation

Serological diagnosis may be made by
haemagglutination inhibiting and comple-
ment fixation tests using paired sera.

Transmission

Spread by mosquito bites (e.g. Aedes aegypti).
No person-to-person spread.

Acquisition

The incubation period is 3-15 days. Human-
to-human spread of dengue has not been
recorded, but people are infectious to
mosquitoes during the febrile period.

Prevention

e Avoidance of mosquito bites (e.g. with bed
nets and insect repellent).

e Control or eradication of the mosquito
vector.

e To prevent transmission to mosquitoes, pa-
tients in endemic areas should be kept un-
der mosquito netting until the second bout
of fever has abated.

Surveillance

Public health officials should be informed of
individual cases.

Response to a case

e [solation is not required.

e Specimens should be taken using universal
precautions and the laboratory informed.

Investigation of a cluster and
control of an outbreak

Not relevant to European countries.
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Suggested case-definition

A clinically compatible case confirmed by:
e growth from or demonstration of virus
in serum and/or tissue samples by im-
munohistochemistry or by viral nucleic
acid detection; or

e demonstration of a fourfold or greater
rise in IgG or IgM antibody titres to one
or more dengue virus antigens in paired
serum samples.

3.22 Diphtheria

Diphtheria is an infection of the upper res-
piratory tract, and sometimes the skin. It is
caused by toxin-producing (toxigenic) strains
of Corynebacterium diphtheriae, and occasion-
ally by toxigenic Corynebacterium ulcerans. It
is a rare infection, but potentially fatal if un-
treated.

Suggested on-call action

e Obtain full clinical details, travel and
vaccination history.

e Liaise with both local and reference lab-
oratories to ensure rapid diagnosis and
toxigenicity testing.

e Prepare a list of close contacts.

o If diagnosis is strongly suspected, ar-
range for immediate swabbing, chemo-
prophylaxis and vaccination of close con-
tacts.

e Ensure the case is admitted to a specialist
unit.

Epidemiology

Diphtheria is rare in countries with well-
established immunisation programmes. In
the EU, 47 cases were reported in 2008, of
which 62% were from Latvia. Many cases were
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mild, in vaccinated individuals. The case fa-
tality rate is 5-10%. Indigenous cases are very
rare, although several countries in Europe
(France, Germany, Italy, the Netherlands, Ro-
mania, Sweden and the UK) have reported
sporadic cases due to toxigenic C. ulcerans in
recent years.

There has been a rise in infections due to
non-toxigenic strains of C. diphtheriae in re-
cent years; these cases have presented with a
mild sore throat only.

A large epidemic of diphtheria occurred
in countries of the former USSR during the
1990s; there were more than 150,000 cases
and 5000 deaths. A number of cases are still
reported every year in the Baltic states.

Clinical features

Diphtheria is rarely recognised on clinical
grounds, as many cases are in vaccinated
individuals. In classic respiratory diphtheria
there is sore throat, fever, enlarged cervical
lymph nodes and swelling of the soft tissues
of the neck — the ‘bull neck’ appearance. The
pharyngeal membrane, which is not always
present, is typically grey, thick and difficult
to remove. There may be hoarseness and stri-
dor. Nasal diphtheria usually presents with
a blood-stained nasal discharge. Cutaneous
diphtheria causes small ulcers, often on the
legs. The disease is caused by a toxin that par-
ticularly affects the heart and nervous system.
The effects of this toxin are irreversible and so
early treatment (with antitoxin) is essential.

Laboratory confirmation

It is usually the identification of a Corynebac-
terium sp. from a nose or throat swab or skin
ulcer that alerts the public health physician to
the possibility of diphtheria. Any isolate of a
potentially toxigenic Corynebacterium should
be referred promptly to the national reference
laboratory for confirmation and toxigenicity
testing. Where the diagnosis seems likely, an
acute serum specimen should be obtained be-

fore giving antitoxin, and any skin lesions
should be swabbed.

Transmission

Humans are the only reservoir for C. diphthe-
riae and carriers are rare in vaccinated pop-
ulations, so an infectious case is the usual
source. Transmission is usually by air-borne
droplets or direct contact with infected respi-
ratory discharges or skin ulcers; rarely from
contact with articles contaminated by dis-
charges from infected lesions. Diphtheria is
not highly infectious, although exposed cu-
taneous lesions are more infectious than na-
sopharyngeal cases.

The normal reservoir for C. ulcerans is cat-
tle; human infections are usually acquired
through animal contact or by eating or drink-
ing unpasteurised dairy products.

Acquisition

The incubation period is 2-5 days, occasion-
ally longer. Cases are no longer infectious af-
ter 3 days of antibiotic treatment. Untreated
cases are infectious for up to 4 weeks. The in-
fectious dose is not known. Natural immunity
usually (although not always) develops after
infection. A substantial proportion of adults
are non-immune (50% in the UK in 2000) and
the proportion increases with age.

Prevention

e Vaccinate with diphtheria toxoid (usually
combined with tetanus, pertussis and Hib).
A full primary course is three doses in the
first year of life. Booster doses are recom-
mended at varying intervals; the aim is to
have five doses eventually. The current Euro-
pean schedules can be found at http://www.
euvac.net/graphics/euvac/index.html.

e Boosters are recommended for travellers to
countries where diphtheria is endemic or epi-
demic, and for laboratory and clinical infec-
tious staff.



Surveillance

¢ The disease is notifiable throughout the EU,
and since March 2010 co-ordination of Euro-
pean surveillance activities is undertaken by
the European Centre for Disease Prevention
and Control (ECDC).

e Report immediately to the public health au-
thorities on suspicion.

e Laboratory reporting should specify
whether the organism is a toxin producer.

Response to a case

e Secure confirmation from reference labora-
tory. The priority is to determine whether the
strain is toxigenic; this can be done within a
few hours by PCR.

o All cases must be assessed by a suitably ex-
perienced physician. Unless there is strong
clinical suspicion, other control measures can
await confirmation of toxigenicity.

e No control measures required for infections
due to non-toxigenic strains.

e For confirmed or strongly suspected toxi-
genic infections, action is outlined below for
case and contacts.

Measures for the case

e Arrange strict barrier nursing until micro-
biological clearance has been demonstrated
(minimum two negative nose and throat
swabs, at least 24 hours apart, the first at least
24 hours after stopping antibiotics).

e Secure microbiological clearance with a
7-day course of erythromycin (or other
macrolide antibiotic) or parenteral penicillin.
Give a booster or primary vaccination course
(depending on vaccination status). The effects
of diphtheria toxin are irreversible, so early di-
agnosis and treatment with antitoxin is vital.
It is important to know how to access sup-
plies of diphtheria antitoxin, including out
of hours.

Measures for close contacts

e Close contacts include household and Kiss-
ing contacts; this may be extended further
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(e.g. to school contacts) if many of these less
close contacts are unvaccinated.

e Obtain swabs from nose and throat, and
any skin lesions, for culture.

e Monitor for 7 days from last contact with
case (daily measurement of temperature and
examination of throat).

e Exclude food handlers and those with close
contact with unvaccinated children from
work until all swabs shown to be negative.

e Give a 7-day course of erythromycin (or
other macrolide antibiotic).

e Obtain further nose and throat swabs after
course of antibiotics, and repeat course if still
positive.

e Give a booster or primary vaccination
course (depending on vaccination status).
Current WHO guidance for Europe recom-
mends a booster for contacts if more than 12
months have elapsed since the last dose.

e Infections due to toxigenic C. ulcerans
should be treated the same as C. diphtheriae, as
there is some evidence that person-to-person
transmission may occur.

e No public health action is required for in-
fections due to non-toxigenic C. diphtheriae,
although the patient should be treated with
penicillin or erythromycin if symptomatic.

Investigation of a cluster

Obtain travel history or links to travellers.

Response to an outbreak

As for an individual case, but in addition con-
sider the need for a community-wide vaccina-
tion programme.

Suggested case-definition for an
outbreak

Laboratory evidence of infection due to
toxigenic C. diphtheriae or C. ulcerans, in a
patient with compatible symptoms. Sore
throat only in a vaccinated individual is a
compatible symptom.
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3.23 Encephalitis, acute

Suggested on-call action

The causes of acute encephalitis are un-
likely to cause outbreaks and do not re-
quire public health action unless rabies is
suspected.

Acute encephalitis is inflammation of the
brain, caused by a variety of viruses. The most
common cause in Europe is herpes simplex
type 1, which is a severe infection mainly af-
fecting adults; the case fatality rate may be
as high as 70%. The incidence of acute en-
cephalitis in Western countries is estimated
to be 10.5 per 100,000 in children and 2.2 per
100,000 in adults.

Herpes simplex encephalitis is intrinsically
acquired, so no public health action is re-
quired.

Tick-borne encephalitis (see Chapter 3.77)
occurs in many European countries, and there
are several mosquito-borne encephalitides in
the USA. Other causes of acute encephali-
tis are Japanese B encephalitis (see Chapter
3.41), West Nile Virus (see Chapter 3.87) and
rabies (Chapter 3.62). Encephalitis also oc-
curs as an acute complication of measles and
chickenpox.

3.24 Enterococci,
including glycopeptide-
resistant enterococci

Enterococci, including the species Enterococ-
cus faecalis and Enterococcus faecium, are nor-
mally present in the gastrointestinal tract.
They are of low virulence but can cause a
range of infections in immunocompromised
hospital patients, including wound infection,
urinary tract infection, septicaemia and endo-
carditis. Enterococci may also colonise open
wounds and skin ulcers. Enterococci readily

become resistant to antibiotics. By the mid-
1980s resistance to commonly used antibi-
otics was widespread, leaving only glycopep-
tides (vancomycin and teicoplanin) available
for treatment. In 1987, vancomycin-resistant
enterococci (VRE) were reported and have
since spread to many hospitals. Vancomycin
resistance may be coded by transferable plas-
mids and there is concern that it may transfer
to other more pathogenic bacteria. Transfer
to methicillin-resistant Staphylococcus aureus
(MRSA) has been reported.

Suggested on-call action

The local health protection team should
be prepared to assist the infection control
doctor to investigate and control noso-
comial outbreaks of glycopeptide-resistant
enterococci (GRE).

Epidemiology

In EU countries, hospitals take part in the
Hospitals in Europe Link for Infection Con-
trol through Surveillance (HELICS) network’s
surveillance of nosocomial infections in in-
tensive care units (ICUs). The proportion of
ICU bacteraemias that are caused by Enterococ-
cus spp. varies from 20% in Romania, 16% in
Germany, 5.6% in Italy to 0% in Slovakia. In
England, Wales and Northern Ireland, blood-
stream infections caused by Enterococcus spp.
fell from a peak of 7628 in 2006 to 6155
in 2008. In England, there has been manda-
tory reporting of bacteraemias caused by GRE
since 2003. Numbers peaked at 911 in 2007
but declined to 559 in 2009. There are dif-
ferent strains of GRE and hospital outbreaks
have been reported from dialysis, transplant,
haematology and ICUs.

Clinical features

Enterococcal infection should be suspected in
any case of sepsis in critically ill hospitalised



patients, particularly those with severe under-
lying disease. GRE bacteraemias may be asso-
ciated with a poorer clinical prognosis than
non-GRE bacteraemia.

Laboratory confirmation

Appropriate microbiological investigation is
essential to identify accurately enterococci
and detect glycopeptide resistance. Entero-
cocci are often detected in mixed culture
where the clinical significance is unclear. Typ-
ing of strains is available.

Transmission

e The lower gastrointestinal tract is the main
reservoir: most infection is endogenous.

e Spread can occur from infected or colonised
patients, either directly or indirectly via
the hands of medical and nursing staff,
contaminated equipment or environmental
surfaces.

e Animal strains of GRE may colonise the
gastrointestinal tract of humans via contami-
nated food.

Acquisition

e Most infection is endogenous.

e Stool carriage may persist for months or
years.

e Risk factors include prior antibiotic therapy
(glycopeptides or cephalosporins), prolonged
hospital stay, admission to ICU or other spe-
cialist units.

Prevention

e Prudent use of antibiotics in medical and
veterinary practice.

e Prompt diagnosis of GRE by the microbi-
ology laboratory (routine screening for van-
comycin resistance among clinical isolates).
Heightened awareness in those who have re-
ceived medical care overseas.
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e Implementation of appropriate control of
infection measures (standard precautions and
source isolation).

e Selective screening for VRE in ICUs, etc.

e Periodic antibiotic sensitivity surveys.

Surveillance

Cases should be reported to national surveil-
lance schemes and isolates may be submitted
to the appropriate Antibiotic Reference Unit.

Response to a case

e Treatment is with a combination of antibi-
otics guided by sensitivity testing (colonisa-
tion is more frequent than infection).

e Removal of catheters and drainage of ab-
scesses may be necessary.

e Attempted clearance of carriage by oral
therapy is usually unsuccessful and is not rec-
ommended.

e Screening staff for stool carriage is of no
value.

e Emphasise hand hygiene and ward clean-
ing.

e Implement infection control measures
based on clinical risk assessment.

e Patients with GRE (especially where there is
diarrhoea or incontinence) should be isolated
in single rooms or cohort nursed in bays on
the open ward.

e When a patient with GRE is transferred to
another institution, inform clinical and infec-
tion control staff.

Investigation of a cluster
Isolates from both infected and colonised pa-
tients should be typed: hospital outbreaks can

involve a single strain whereas community
strains are usually of multiple types.

Control of an outbreak

e Reinforce measures for a single case.
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e Screening to identify colonised patients
(faecal sample most useful screening speci-
men).

Suggested case-definition

Cases are defined microbiologically, based
on the results of culture and antibiotic
sensitivity.

3.25 Epstein-Barr virus

Epstein-Barr virus (EBV), also known as hu-
man herpesvirus 4 (HHV-4), a member of
the herpesvirus family, is the cause of infec-
tious mononucleosis (glandular fever). EBV is
also associated with Burkitt’s lymphoma in
African patients, and other neoplasias.

Suggested on-call action

Not generally applicable.

Epidemiology

In countries where there is overcrowding and
poor hygiene, 90% of children have serolog-
ical evidence of EBV infection by the age of
2 years. In developed countries, infection is
delayed until adolescence and early adult life.

Clinical features

The clinical features of infectious mononu-
cleosis are fever, tonsillitis, lymphadenopa-
thy, splenomegaly and hepatitis. Treatment
with ampicillin leads to a temporary ery-
thematous maculopapular skin rash. Young
children generally have a mild non-specific
illness.

Laboratory confirmation

Diagnosis is confirmed by the finding of
atypical mononuclear cells in the peripheral
blood. Heterophile antibody tests such as the
Paul-Bunnell or Monospot tests are often
used as first line tests. Tests for IgM and 1gG
to EBV viral capsid antigen and tests for EBV
nuclear antigen are also available.

Transmission

Most cases are spread from asymptomatic car-
riers by oro-pharyngeal route as a result of
contact with saliva, either directly during kiss-
ing or indirectly on hands or fomites. Attack
rates may be as high as 50%. EBV can also be
spread in blood transfusions.

Acquisition

The incubation period is 4-6 weeks. After re-
covery a person may remain infectious for
several months because EBV persists in the
lymphoid tissue of the oropharynx and is ex-
creted in saliva. Lifelong immunity follows
infection, although latent infection can reac-
tivate.

Prevention

Health education and hygienic measures
where practical may reduce exposure to
saliva, especially from infected persons.
Surveillance

Reporting of cases is not generally required.

Response to a case

Exclusion of cases is not necessary. Splenic en-
largement is common in infectious mononu-
cleosis and spontaneous splenic rupture is a



rare, potentially fatal complication occurring
in 0.1-0.5% of patients. Although evidence
is lacking, it is prudent to recommend that
strenuous physical exercise is avoided for 3-4
weeks after the onset of illness and that con-
tact sports are avoided until there is no evi-
dence of splenomegaly.

3.26 Escherichia coli
0157 (and other E. coli
gastroenteritis)

Many different strains of Escherichia coli are
associated with gastrointestinal illness, which
can be classified into seven main syndromes.
The most serious illness is that caused by vero-
cytotoxic E. coli (VTEC), also known as entero-
haemorrhagic E. coli (EHEC) or Shiga toxin
producing E. coli (SHEC), although the terms
are not strictly synonymous), which has the
potential to cause haemolytic uraemic syn-
drome (HUS) (the most common cause of
acute renal failure in children) and death.
The other syndromes are summarised in
Table 3.26.1.

The most common VTEC strain in most Eu-
ropean countries is E. coli O157:H7 (others are
given in Box 3.26.1). It may be food-borne
and can cause large outbreaks with the po-
tential for secondary spread.

Suggested on-call action

If E. coli O157 or other VTEC:

e Exclude if in high-risk group (Table
2.2.1).

o If other cases known to you or reporting
clinician or laboratory, implement out-
break plan.

o If no other cases are known, ensure risk
factor details are collected on the next
working day at the latest.

If other E. coli gastroenteritis: exclude if in
high-risk group (Table 2.2.1).
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Epidemiology

The reported incidence of VTEC infection in
Europe is 0.7 per 100,000 population per year,
although many additional cases are likely
to not be identified by surveillance systems.
Much higher rates are recorded in Ireland,
Sweden, Denmark and the UK. The highest
reported incidence is seen in children under
5 years, with little gender difference. VTEC in-
fections tend to increase in the summer, with
a peak in September (Figure 2.2.2). Incidence
may be higher in rural areas.

Most cases are sporadic. Outbreaks may af-
fect communities (often via food vehicles),
nurseries/daycare centres, schools, restau-
rants, nursing homes, hospitals, open farms,
campsites and swimming pools/lakes. In 2011
a large outbreak took place in Northern Ger-
many with more than 4000 reported cases.
In some countries, a significant proportion is
associated with foreign travel.

HUS has an incidence of about 8
per 100,000 children under 5 years, of
which 90% are ‘typical’ (diarrhoea-associated;
Box 3.26.1).

Clinical features

Infection with E. coli O157 may cause no
symptoms; a diarrhoeal illness, often accom-
panied by abdominal cramps; haemorrhagic
colitis with bloody diarrhoea and severe ab-
dominal pain, often without fever; HUS with
renal failure, haemolytic anaemia and throm-
bocytopaenia, particularly in children; and
thrombocytopaenic purpura, particularly in
adults, which may add neurological compli-
cations to the features of HUS. About one-
third of diagnosed cases are admitted to
hospital.

HUS may occur 2-14 days after the on-
set of diarrhoea (usually 5-10 days). It af-
fects 2-8% of all reported cases, although it
may be higher in young children. VTEC, es-
pecially E. coli O157:H7 is the most com-
mon cause of HUS and causes the more com-
mon glomerular (‘typical’) form of the disease
(Box 3.26.1). The case fatality rate of severe
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Box 3.26.1 Causes of haemolytic uraemic syndrome

Typical (‘post-diarrhoeal’, ‘epidemic’, ‘D+’):
e E. coli O157:H7 and O157:H

0145, 0157)

e Viruses (e.g. coxsackie)

e Shigella dysentery

o Campylobacter

e Streptococcus pneumoniae

e Influenza

Atypical (‘sporadic’, ‘D-'):

e Inherited disorders

e Systemic lupus erythematosus
e Cancer

e Pregnancy
e Oral contraceptives
e Idiopathic

e Other E. coli (e.g. 026, OS5, 091, 0103, 0104, O111, 0113, O116, O119, 0128, 0130,

e Drugs (e.g. mitomycin C, ciclosporin, quinine, crack cocaine)

infection (HUS or thrombotic thrombocy-
topaenic purpura (TTP)) is reported as 3-17%.
Mortality may be particularly high in out-
breaks affecting elderly care patients.

Laboratory confirmation

Diagnosis is usually based on stool culture
and is more likely to be successful if spec-
imens are obtained within 4 days of onset
of symptoms. Most E. coli O157 differ from
other E. coli in not fermenting sorbitol, al-
though VTEC infection due to sorbitol fer-
menting strains of O157 have been reported
and non-O157 VTEC strains commonly fer-
ment sorbitol.

VTEC strains produce one or both of two
verocytotoxins (VI1 and VT2): tests for these
toxins are available at reference laborato-
ries and can help identify non-O157 VTEC
strains. Phage typing and genotyping may be
available from reference laboratories to aid
epidemiological investigations. Serology can
be used for retrospective diagnosis, and sali-
vary testing is also possible.

Methods exist for examining food, water,
environmental and animal samples for E. coli
0157.

Transmission

The natural reservoir of E. coli O157 is the gas-
trointestinal tract of animals, particularly cat-
tle, but also sheep, goats, deer, horses, dogs,
birds and flies. Humans are infected via the
following routes:

e Contaminated foods: the most commonly
reported food vehicle is beef, particularly
ground beef dishes such as beefburgers, fol-
lowed by salad/fruit produce, such as lettuce,
spinach, melon and apple juice. Dairy prod-
ucts and other foods have also been reported
as vehicles of infection. Infection may result
from inadequate cooking of already contam-
inated food (e.g. beefburgers), or from cross-
contamination of food that will be eaten raw,
such as cold cooked meats or salad. The or-
ganism is relatively resistant to acid, fermen-
tation and drying.

e Direct contact with animals (e.g. at farm
visitor centres). Excreting animals are usu-
ally asymptomatic. Soil and water contami-
nated by animal faeces has led to outbreaks
in campers and is also linked to sporadic in-
fection.

e Secondary faeco-oral spread from infected
cases is common, particularly in families
and institutions with children under 5 years



old, with attack rates of 20-38% reported in
nursery outbreaks. Asymptomatic excretion is
common in family contacts of cases.

e Drinking and bathing in contaminated
waters have been linked with incidents of
infection.

e Nursing and laboratory staff have acquired
infection through occupational exposure.

Acquisition

The incubation period ranges from 6 hours to
10 days, although 2—4 days is most common.
The incubation period may depend on the
number of organisms ingested.

Patients can excrete the organism in the
faeces for 2-62 days, with reported median
excretion periods ranging 5-29 days. Excre-
tion may be intermittent or prolonged and
excreters commonly have at least 10° viable
organisms per gram of stool. The infectious
dose is low (possibly less than 100 organisms),
so patients are presumed to be potentially in-
fectious as long as the organism can be de-
tected in the faeces. Microbiological clearance
is usually viewed as two consecutive nega-
tive faecal samples, taken at least 24 hours
apart.

Immunity is thought to develop following
exposure to E. coli O157.

Prevention

e Minimise contamination of carcasses at
slaughter.

e Adopt the hazard analysis critical control
point (HACCP) approach in both food pro-
cessing and food service industries to prevent
survival of or contamination by E. coli O157.
e Good kitchen practices including separa-
tion of raw and cooked foods to avoid cross-
contamination, washing of fruit and vegeta-
bles and storage of foods below 10°C.

e Cook beef, lamb and other meat products
so that any contaminating organisms are sub-
jected to minimum of 70°C for 2 minutes.
Cook beefburgers until juices run clear and
no pink bits remain inside.
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e Pasteurisation of milk and dairy products.
e Handwashing is effective at reducing the
risk of gastroenteritis from many organisms
and has been shown to be effective for E. coli
0157. Antibacterial soap may increase the ef-
fectiveness of handwashing.
e Adequate hygiene and toilet facilities in
nurseries, schools and healthcare premises.
Routine disinfectants are effective against E.
coli O157. Supervised handwashing in nurs-
eries and infant schools.
e Precautions during farm visits by children,
including:
(a) handwashing after touching animals;
(b) avoid eating and drinking whilst visit-
ing animals;
(c) keep face away from animals;
(d) do not put hand to mouth;
(e) do not touch animal droppings; and
(f) clean shoes after visit.
e Keep animals off fields for 3 weeks before
allowing their use for recreation.
e Protection and treatment of drinking water
supplies.
e Good hygiene practices at public swimming
pools.

Surveillance

e All cases of infectious bloody diarrhoea or
HUS should be reported to the local public
health authority as a matter of urgency.

e All isolates of VTEC should be reported to
local public health authorities and national
surveillance systems: statutorily notifiable in
most EU countries.

e Laboratories should test all samples from
cases of diarrhoea or bloody stools for E. coli
0157 and should report provisional isolates
(and send for confirmation and typing).

Response to a case

The severity of disease, particularly in chil-
dren and the elderly, the small infectious dose
and the ability to spread person to person
and via contaminated food means that even
single cases require prompt investigation and
control.



116 Diseases

e Enteric
phase.

e Adequate fluid and electrolyte replacement
and monitoring for the development of HUS.
Antimotility agents are usually not recom-
mended. Referral to hospital if complications
such as bloody diarrhoea occur.

e The use of antibiotics in the treatment of
E. coli O157 is not usually recommended.
There is no evidence that antibiotics re-
duce the duration of infection, diarrhoea or
bloody diarrhoea. There is some evidence that
quinolones and fosfomycin may prevent the
development of HUS or TTP, but there are
also studies that suggest that antibiotics, par-
ticularly (but not exclusively) co-trimoxazole,
may increase the risk of HUS/TTP and even in-
crease mortality. At the time of writing more
studies are required before antibiotics can be
routinely recommended.

e Report to public health authorities:
compulsorily notifiable in most European
countries.

e Hygiene advice should be given to cases and
contacts, particularly on handwashing. Sug-
gest remaining off work/school until normal
stools for 48 hours for those in non-high-risk
groups.

e If case is in a high-risk group for further
transmission (Box 2.2.1) exclude from work
or nursery until asymptomatic and two con-
secutive negative faecal specimens taken at
least 24 hours apart.

e Cases in infant school children may be
considered as risk group 4 (Box 2.2.1) and
may also be excluded until microbiological
clearance.

e Household contacts in high-risk groups to
be screened. Exclude those in all high-risk
groups (Box 2.2.1) until two negative faecal
specimens obtained from the contact and, for
risk groups 3 and 4 only, until the index case
becomes asymptomatic.

e Detailed history from all cases for all 10 days
before onset, covering food, water, animal
contact, farms, swimming, nursery/school,
other institutions and travel. Compare with
previous cases. Potential sources of infection
should receive follow up appropriate to the
risk.

precautions during diarrhoeal

Investigation of a cluster

e Organise phage typing, toxin typing and
genotyping with reference laboratory.

e Undertake hypothesis-generating study to
cover all food and water consumed in 10
days before the onset of illness, and all social,
school and work activities and visits under-
taken. Include exposure to farm animals, pets
and cases of gastroenteritis. Ask specifically
about minced beef or lamb products, cooked
meats and milk. Trace common foods back to
source.

e Investigation of social networks may re-
veal potential for person-to-person spread via
common (possibly asymptomatic) contacts.

Control of an outbreak

An outbreak of VTEC is a public health emer-
gency and requires a prompt and thorough
response. Particular actions include the fol-
lowing:

e Hygiene advice to all cases and contacts.

e Exclude cases as detailed above.

e Enhanced cleaning in all institutional out-
breaks.

e Supervised handwashing for children in af-
fected nurseries and infant schools.

e Exclude all cases of diarrhoea from affected
(non-residential) institutions, until normal
stools and two consecutive negative samples
taken at least 24 hours apart received.

e In daycare establishments for children un-
der 5 years (high risk of HUS and poor
hygiene) screen all attenders. Exclude all
positives until microbiological clearance is
achieved. Adopt a similar approach for con-
fused or faecally incontinent elderly attend-
ing daycare facilities.

e In residential accommodation for children
under 5 years or the elderly, screen all res-
idents. Maintain enteric precautions for all
positives until microbiological clearance is
achieved. Preferably nurse in a private room
with own washbasin and exclusive use of one
toilet whilst diarrhoea continues.

e Institute urgent withdrawal of any impli-
cated food. If a local supplier is involved,



ensure personally that this is done. If national
or regionally distributed food, contact the
relevant government department (e.g. Food
Standards Agency in the UK).

e Issue ‘boil water notice’ for contaminated
drinking water.

e Ensure adequate precautions are taken
at any implicated farm open to the pub-
lic, including restricting access to animals
whilst appropriate control measures are im-
plemented (HSE guidance available in UK).

e Monitor cases at increased risk of HUS or
TTP to ensure prompt referral.

e Antibiotic prophylaxis is not generally rec-
ommended.

Suggested case-definition for an
outbreak

Confirmed: diarrhoea with demonstration
of E. coli O157 of outbreak strain in
stools.

Presumptive: HUS occurring after diarrhoea
with no other cause identified.

Clinical: diarrhoea in person epidemio-
logically linked to outbreak (e.g. onset
within 9 days of consuming vehicle)
with further investigations awaited.

3.27 Giardiasis

Giardia lamblia, also known as Giardia intesti-
nalis or Giardia duodenalis, is a protozoan par-
asite that causes intestinal infection through-
out the world. In developed countries the
illness is particularly associated with water-
borne outbreaks, nurseries and other institu-
tions, and travel abroad.

Suggested on-call action

e Exclude symptomatic cases in risk
groups.

e If linked cases, consult outbreak control
plan.
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Epidemiology

Prevalence rates (including asymptomatic ex-
cretion) of 2-7% have been demonstrated in
developed countries. A study in England and
Wales found only about one-fifth of cases
were reported to national surveillance. The
annual rate for reported cases in most of Eu-
rope is about 5 per 100,000, with much higher
rates in Romania. Children under 5 years have
the highest incidence. Cases occur through-
out the year, with small peaks in spring and
autumn. Refugees, residents of institutions,
travellers abroad and men who have sex with
men are reported to be at higher risk.

Clinical features

About one-quarter of acute infections are
asymptomatic excretors. Symptomatic diar-
rhoea may be accompanied by malaise, flat-
ulence, foul-smelling greasy stools, abdomi-
nal cramps, bloating, nausea, anorexia and
weight loss. Prolonged diarrhoea, malabsorp-
tion and weight loss may be particularly sug-
gestive of giardiasis. The duration of illness is
variable, with a range of 1-90 days reported
(average 2-3 weeks).

Laboratory confirmation

Giardia infection is usually confirmed by mi-
crobiological examination of fresh stool sam-
ples for cysts. A single stool sample will
identify only about 60% of those infected
but three samples (preferably taken on non-
consecutive days) will identify over 90%.
Cysts may not yet be present at the onset
of disease. Antigen assays are reported to be
highly sensitive and specific, although they
are not yet universally available. They may
have a role in cohort screening during out-
breaks.

Transmission

Giardiasis results from faeco-oral transmis-
sion of Giardia cysts. This can occur directly
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or via food or water. Humans appear to be
the main source for G. lamblia infection in
other humans, although zoonotic transmis-
sion does occur. Giardia cysts are environ-
mentally resistant and survive well in cold wa-
ter. Water-borne transmission appears to be
the most common route through faecal con-
tamination of recreational or drinking water.
Direct person-to-person spread is the other
main route, particularly in children, both in
families and nurseries. Outbreaks are also re-
ported from nursing homes and daycare cen-
tres. Food-borne outbreaks, often linked to
infected food handlers, occur, but are not
common.

Acquisition

The incubation period is usually 5-16 days
(median 7-10 days), but extremes of 1-28
days have been reported. Although average
duration of excretion is about 2 weeks, it may
persist for up to 6 months and may be in-
termittent. The exact risk from asymptomatic
excretors is unclear, but as few as 10 cysts may
cause infection (although 100-10,000 cysts
are usually needed). Breastfeeding has a pro-
tective effect; there is increased susceptibil-
ity in those with reduced immunity or gastric
acidity.

Prevention

Prevention of giardiasis is dependent on:

e Adequate treatment of water supplies:
standard chlorination is not sufficient to
destroy cysts and should be supplemented by
filtration, flocculation or sedimentation.

e Adequate control of infection and food
hygiene practices in institutions, especially
those dealing with children.

e Handwashing after toilet use and before
preparing food.

e Advice to travellers abroad on safe food and
water.

Surveillance

Diagnosed cases should be reported to public
health authorities. Notification is compulsory
in many EU countries.

Response to a case

e Hygiene advice should be given. Ideally, the
case should not attend work or school until
he/she has normal stools.

e Casesinrisk groups 1-4 (Table 2.2.1) should
be excluded until 48 hours after the first
normal stool. Microbiological clearance is
not necessary before return. Schoolchildren
should ideally not attend school until they
have had no diarrhoea for 24 hours.

e Treatment of symptomatic cases. Metron-
idazole for 5 days or single dose tinidazole are
both effective.

e Enteric precautions for cases in hospitals
and care homes.

e Screening of symptomatic household con-
tacts may identify individuals needing treat-
ment.

Investigation of a cluster

Enquiries should include water consump-
tion (compare to water supply zones), food
sources, swimming pools or other recre-
ational water, contact with day centres (es-
pecially for children) or other institutions,
travel and (if cases mainly adult men) sexual
contact.

Control of an outbreak

e Water-borne outbreaks are usually due to
use of untreated surface water, inadequate
water treatment (e.g. ineffective filtration) or
sewage contamination. Geographic mapping
of cases can help the local water company
identify areas for further investigation.

e Outbreaks in nurseries and other institu-
tions are controlled by enhanced infection
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control, especially supervised handwashing
for all children, and exclusion and treatment
of all symptomatic children. Some would also
recommend treatment of asymptomatic car-
riers: while this will help control the outbreak
and prevent spread to community and fam-
ily contacts, the benefit to the asymptomatic
individual is unclear.

Suggested case-definition for an
outbreak

Demonstration of cysts plus:

e Diarrhoea; or

e Three from bloating/flatulence, abdom-
inal cramps, weight loss, nausea, smelly
stools and fatigue; or

e Common exposure with acute cases
(outside of family).

3.28 Gonorrhoea,
syphilis and other
acute STIs

Sexually transmitted infections (STIs) are de-
fined by their route of transmission: they are
transmitted by direct sexual contact. For HIV
infection, see Chapter 3.39 and for genital
Chlamydia infection, see Chapter 3.12.

Suggested on-call action

On-call action is rarely required; however,
the public health team may be alerted to
clusters of cases of STI (e.g. syphilis or gon-
orrhoea) and should be prepared to initi-
ate or assist with an investigation.

Epidemiology

In recent years in the UK, annual total diag-
noses of STIs have increased. Similar increases

have been seen in other Western European
countries and there have been large increases
in Eastern Europe and countries of the for-
mer Soviet Union. There is evidence of a sub-
stantial burden of STI morbidity, particularly
among men who have sex with men, young
men and women, those of black ethnic origin
and those living in urban areas. More detail is
given in Table 3.28.1.

Diagnosis

See Table 2.7.1.

Transmission

STIs are spread by direct, usually sexual, con-
tact with infectious discharges or lesions.
Syphilis may also be spread in utero and via
blood transfusions.

Acquisition

Incubation periods vary (see Chapter 2.7).

Prevention

The prevention of STIs depends on the fol-
lowing:

e Health and sex education to discourage
multiple sexual partners and casual sexual ac-
tivity and to promote correct and consistent
use of condoms.

e Early detection of cases and prompt effec-
tive treatment.

e Identification, examination and treatment
of the sexual partners of cases.

e Opportunistic or routine screening and
treatment of certain subgroups of the popu-
lation who may be at increased risk of STIs
or their complications. An example is the
routine use of syphilis serological tests in
pregnancy, to prevent congenital syphilis. In-
creasingly in the UK screening for gonor-
rhoea and Chlamydia is being promoted at
genitourinary medicine (GUM) clinics and
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Table 3.28.1 Epidemiology of acute STls in England and Wales

Chlamydia
infection

Gonorrhoea

Infectious
syphilis

Genital
herpes
simplex
virus
infection

Genital
warts

Chlamydia is the most frequently notified STl in Europe. The overall rate of 122.6 (per
100,000 population) conceals wide variations. For example, the rate in the UK is 201
while that in Belgium is 23. Notification rates are more likely to reflect screening
practices and testing volume rather than true incidence. Sweden reported a rate of 517
and a 45% increase in the number of cases from 2006. This increase is due to new
testing methods that are able to detect a new variant of C. trachomatis. An EU-wide
survey revealed that the spread of this variant was restricted to Sweden or to Swedes’
sexual partners in other countries.

In the UK, genital chlamydial infection is the most frequently diagnosed STI. In 2009, there
were 217,000 reports from GUM clinics and other community-based settings that
screen for Chlamydia, a 7% rise compared with 2008 but double the number seen
10 years ago. The increase in Chlamydia diagnoses in recent years has been due in part
to increased testing with more sensitive tests. In the UK, in 2009-2010, 22.1% of the
15- to 24-year-old population were tested for Chlamydia with 1,524,339 tests
performed outside of GUM clinics by the NCSP.

The gonorrhoea notification rate varies widely among European countries, ranging from
less than one case (per 100,000) in Italy, Poland and Portugal to approximately 30 cases
in Latvia and the UK. Variations in surveillance systems prevent meaningful comparisons.

In the UK, gonorrhoea incidence peaked in 2002 but since then has fallen although in
2008-2009 new cases increased by 6% from 16,451 to 17,385. There is a
disproportionately high incidence of gonorrhoea in young men and women,
homosexual and bisexual men, those of Afro-Caribbean ethnic origin and those living in
urban areas.

In the UK, amongst gonococci there is widespread resistance to antimicrobial agents
including ciprofloxacin, penicillin, tetracycline and azithromycin, particularly in isolates
from MSM and persons who have acquired infections abroad. Cefixime or ceftriaxone
are the treatment of choice for gonorrhoea. In 2009, in the UK 1.2% of gonococcal
isolates demonstrated decreased susceptibility to cefixime and 0.3% to ceftriaxone. This
highlights the need for prevention rather than treatment. In 2008-2009 resistance to
ciprofloxacin increased from 28% to 35%. In 2009, no isolates were resistant to
spectinomycin.

Over the past 10 years, Western European countries experienced a rise in the rate of
syphilis cases, first among MSM and then amongst sex workers, migrants and among
heterosexual adults. In Central and Eastern Europe high rates of syphilis were seen in the
early 1990s as a consequence of the socio-economic changes occurring at that time.
Currently, in Europe there are wide variation in syphilis notification rates due to
differences in national surveillance systems.

Although relatively rare in the UK, there was a marked increase in syphilis in 1999-2005
but since then numbers have been stable and in 2008—2009 there was a fall of 1%
from 3309 to 3273. The past increases and the recent falls have affected both MSM and
heterosexual men and women. Syphilis (and gonorrhoea) may cluster geographically
and may disproportionately affect certain population groups, notably black ethnic
minorities and MSM.

In the UK, cases of genital herpes have been rising gradually for many years. However,
recent rises have been particularly marked and are due to the much greater use of
sensitive molecular tests. In 2007-2008 diagnoses of first episode genital herpes at GUM
clinics increased by 5% from 26,270 to 28,957. As infection is more commonly
symptomatic in women, they consistently have a higher incidence than males.

Cases of genital warts cases reported from GUM clinics in UK have risen gradually in recent
years. In 2008-2009 the number of new cases was unchanged at 91,000. The incidence
is consistently higher in males than females.

GUM, genitourinary medicine; MSM, men who have sex with men; NCSP, National Chlamydia Screening

Programme.



Gonorrhoea, syphilis and other acute STIs 121

in other community settings exploiting non-
invasive specimen collection and new molec-

Investigation of a cluster and
control of an outbreak

ular tests.

An STI outbreak has been defined as:

e observed number of cases greater than ex-

pected over a defined time period in a partic-

ular setting;

e linked cases of STIs;

e the need for additional resources to manage

the cases; and

e any case of congenitally acquired infection.
The underlying principles of outbreak in-

vestigation can be applied to outbreaks of STIs

but there are some differences. STIs are often

associated with a degree of stigma, confiden-

tiality issues may restrict the availability of

patient data and although patients and sex-

ual contacts may be identified and treated rel-

atively easily, effective control may require

sustained behavioural change to reduce

Surveillance

See Chapter 2.7.

Response to a case

e Individual cases of STIs are not generally
reported to the local health protection team.
e The case should receive prompt effective
treatment and should refrain from sexual in-
tercourse until treated.

e Sexual contacts should be identified, exam-
ined and treated as appropriate.

Table 3.28.2 Managing STI outbreaks at local level

Increase in number of cases in local area

Recognise potential outbreak

Review local surveillance data

Compare with national disease trends

Confirm local increase

Identify cases and contacts

Descriptive epidemiology

Describe those affected and possible source

Discuss with colleagues

Establish Outbreak Control Group

Case finding

Analytic epidemiology

Microbiological investigation

Further research

Partner notification

Investigate networks

Publicity campaigns to encourage those at risk to
come forward for screening

Alert local practitioners (GUM and general practice)

Additional clinic sessions

General health promotion campaigns

Targeted health promotion campaigns

Outreach work

Monitor surveillance data

Outbreak report

Key lessons

Identification

Response

Secondary
prevention

Primary
prevention

Evaluate control
measures

GUM, genitourinary medicine.
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spread in sexual networks. Compared with
other outbreaks, STI outbreaks will usually
take longer to investigate and control.

The management of STI outbreaks requires
a multiagency approach involving the GUM
physician, sexual health advisers, health pro-
tection team, microbiologist and director of
public health and sexual health lead at the
local primary care trust. Ideally, these par-
ticipants should meet at least annually and
should draw up an STI outbreak contingency
plan.

Guidelines on investigating STI outbreaks
have been published at http://www.hpa.org.
uk/web/HPAwebFile/HPAweb_C/121455300
2033 (accessed March 2010) (Table 3.28.2).

3.29 Hantavirus

Hantavirus infection is an acute zoonotic viral
disease.

Suggested on-call action

None is usually required.

Epidemiology

Hantavirus infections are found where there
is close contact between people and infected
rodents. Regions especially affected include
China, the Korean peninsula, Russia and
Northern and Western Europe. In Europe, foci
are recognised in the Balkans, the Ardennes
and the Nordic countries. Sweden reported
approximately 200 cases, Finland 1000, Ger-
many more than 1500, Russia more than
10,000 cases annually and more than 1000
cases have been documented in the former
Yugoslavia.

Clinical features

The clinical picture depends upon the sub-
type causing the infection and is characterised
by haemorrhagic fever with renal syndrome
(HFRS) or acute pulmonary oedema (han-
tavirus pulmonary symdrome (HPS)). HFRS
manifests as fever, thrombocytopenia and
acute renal failure, and HPS as fever with
respiratory difficulty. A number of differ-
ent subtypes exist, each of which is asso-
ciated with a particular rodent species. Of
the two European subtypes, Puumala tends
to cause milder disease (nephropathia epi-
demica), but Dobrava HFRS is often severe
(Table 3.29.1).

Laboratory confirmation

Specific antibodies (IgM or IgG) can be identi-
fied by enzyme-linked immunosorbent assay
(ELISA) or indirect immunofluorescent anti-
body test (IFA). IgM is often present on hos-
pitalisation. Polymerase chain reaction (PCR)
for specific RNA may be available.

Transmission
Aerosol transmission from rodent excreta
is common. Human-to-human transmission

has been reported in South American (Andes
virus) HPS.

Table 3.29.1 Main hantavirus serotypes

Syndrome  Serotype Geography

HFRS Dobrava Balkans
Puumala Northern Europe
Hantaan Asia
Seoul Worldwide

HPS Sin Nombre North America
Various other ~ North and South

serotypes America

HFRS, haemorrhagic fever with renal syndrome;
HPS, hantavirus pulmonary syndrome.



Acquisition

The incubation period is 1-6 weeks. The in-
fectious period for HPS is unclear.

Prevention

In areas that are known to be endemic, ro-
dents should be excluded from living quar-
ters.

Response to a case

e HEFRS is not transmitted person to person
and there is no need for urgent public health
action.

e In view of the possibility of person-to-
person spread in HPS, suspected cases should
be nursed in isolation.

Suggested case-definition

HERS or HPS is confirmed by IgM or PCR.

3.30 Head lice

Head lice (Pediculus humanus capitis) are wing-
less insects that live close to the scalp where
they feed on blood. The female head louse
lives for approximately 1 month and lays
50-150 eggs during her lifetime. The eggs are
tear-shaped, 1 mm in length and are securely
glued to the hair shaft close to the scalp. The
eggs hatch after 7-12 days and the emerging
nymphs moult three times before reaching
maturity in 9-12 days when mating occurs.
The full-grown louse is 2-3 mm long. Empty
egg sacks (nits) are white and shiny, and may
be found some distance from the scalp as the
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hair grows out. Although there may be a large
number of lice on an affected head, the aver-
age number is about 10.

Suggested on-call action

Not generally applicable.

Epidemiology

Data from surveys amongst children in the
UK suggest a point prevalence of 4-8%. Ac-
cording to UK GPs, the mean weekly inci-
dence of head lice has declined steadily from
4.9 per 100,000 population in 2000 to 1.46 in
2009. Anyone with head hair can get head lice
but children aged 3-12 years are particularly
affected.

Clinical features

Head lice infestation is associated with little
morbidity but causes high levels of anxiety
amongst parents. Many early infestations are
asymptomatic. Itching and scratching of the
scalp may occur after 4-6 weeks due to sensi-
tisation to head lice excretions and secondary
bacterial infection may occur.

Laboratory confirmation

Diagnosis depends on finding live lice on the
head. Empty eggshells (nits) are not proof
of active infestation. Lice move rapidly away
from any disturbance, and examination of
dry hair is unreliable. Lice can only be reli-
ably detected by combing wet lubricated hair
with a ‘detector’ comb. If lice are present they
fall out or are stuck to the comb. If neces-
sary, lice and nymphs can be examined with
a magnifying glass or low-power microscope
to confirm their presence.
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Transmission and acquisition

Transmission is by direct contact with the
head of an affected person. Lice cannot jump
or fly but move readily through dry hair
and cross from person to person when heads
touch. Transmission occurs in schools, at
home and in the wider community. Indirect
spread when personal items are shared is pos-
sible, but head lice do not survive for more
than 48 hours away from the scalp. A person
will remain infectious for as long as there are
adult lice on the head and re-infestation may
occur. Humans are the only source of head
lice, which are host-specific and do not spread
from or to animals.

Prevention

e [t is probably impossible to completely pre-
vent head lice infestation.

e A number of preventative measures have
been promoted including repellents such as
piperonal, regular brushing and electronic
combs, but evidence for their effectiveness is
lacking.

¢ Reducing head lice infestation depends on
case finding by regular diagnostic wet comb-
ing followed by prompt treatment of cases if
active infestation is found.

e Contacts of cases must also be examined
and treated if appropriate.

Surveillance

e Pharmaceutical data may provide some in-
sight into pediculocide prescribing patterns.

e If head lice are causing particular problems
in community settings, such as schools, the
local public health team should be informed.

Response to a case

e There are three main methods of treatment
(Box 3.30.1).

e The role of other agents such as ‘natural’
products and flammable or toxic substances
is unclear.

e No treatment method is 100% effective.
In one study the overall cure rate for wet
combing was 38% compared with 78% for
malathion lotion.

e Treatment may fail because of misdiagnosis,
non-compliance, re-infestation, pediculocide
resistance or use of an ineffective preparation.
e Contacts of a case should be examined for
head lice by wet combing and treated if nec-
essary.

e It is not necessary to exclude children
with head lice from school or nursery
(Table 3.30.1).

Investigation of a cluster

e Clusters of cases of head lice may be re-
ported from schools or other institutional
settings.

Box 3.30.1 Treatment of head lice

and should never be used prophylactically.

o Chemical pediculocides. A number of chemical pediculocides are available including car-
baryl, malathion and the pyrethroids (permethrin and phenothrin). Lotions and liquids are
preferred and contact time should be 12 hours. A single application may not kill unhatched
eggs and a second application is advised after 7 days. After treatment, wet combing should
be carried out to check for lice. Pediculocides should only be used if live lice are confirmed

o Occlusive agents. These agents suffocate lice by obstructing their respiratory spiracles. In
some trials 4% dimethicone lotion has proved effective.

e Mechanical removal. Lice and larvae as they hatch can be mechanically removed by wet
combing well lubricated hair with a detector comb every 4 days for 2 weeks. This process,
which must be carried out meticulously, breaks the life cycle of the head louse.
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Table 3.30.1 Head lice: suggested responsibilities

Parent

Health visitor and
school health nurse

Head teacher

Specialist health
protection staff and
Community Infection
Control Nurse

GP and practice staff

Pharmacist

Brush or comb their children’s hair each day

Use detector comb to detect infestation

Ensure recommended treatment has been carried out

Education of parents about head lice

In case of outbreaks in schools and nurseries ensure policy is being correctly
followed

Advise families with recurrent problems and consider further measures

Agree a written policy on the management of head lice with the school nurse
and public health team

Publicise this policy to parents, pupils, staff and others

Children who are found to have head lice should be managed confidentially
by the school health nurse

There is no need to exclude children from school because of head lice

Letters to parent alerting them to head lice in school may be used

Receive reports of particular head lice problems in community settings and
advise on management

Involve other carers, such as community nurses, GPs and teachers as
appropriate

Make available information on head lice for the public and professionals

Explain the use of a detection comb and wet combing to confirm active
infestation

Discuss treatment options

Make available patient information leaflet

Prescribe pediculocides when appropriate; only those with confirmed
infestations should be treated

Explain the use of a detection comb and wet combing to confirm active
infestation

Discuss treatment options

Offer for sale wet combing materials including detector combs or
pediculocides as appropriate

Pediculocide formulated as shampoos should not be offered for sale

Patient information leaflet should be provided with all prescriptions and sales
of head lice treatment

e The school health nurse is usually the most

3.31 Helicobacter pylori

appropriate person to investigate and advise

on control measures.

Control of an outbreak

Helicobacter pylori causes a chronic infection
associated with chronic upper gastrointesti-
nal disease.

e Parents may be alerted and asked to carry
out case finding by wet combing.

e They should be advised to treat their child
promptly if live lice are discovered, using one
of the two treatment options.

e Accurate information, explanation and
sympathetic reassurance will be required.

Epidemiology

Infection occurs worldwide. Prevalence in de-
veloped countries is 20-50% (up to 75% in
socially deprived areas) and, in general, in-
creases with age, with acquisition rates higher
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in children. However, there is also a cohort ef-
fect of decreasing incidence with time.

Despite high rates of infection in certain
areas of the world, the overall frequency of
infection is declining.

Diagnosis

Most infection is asymptomatic, but it may
cause gastritis and both gastric and duo-
denal ulceration. Infection is also associ-
ated with gastric adenocarcinoma. The an-
nual incidence of peptic ulcer disease is 0.2%
and over 90% of these patients will have
H. pylori infection. Diagnosis is by serology,
breath testing with urea, culture from gastric
biopsy/aspirate, or antigen testing of faeces.
Treatment is with a mix of antibiotics and
antisecretory drugs.

Transmission and acquisition

Transmission is unclear but probably by in-
gestion of organisms, most likely faeco-oral,
but perhaps by oral-oral or gastro-oral routes.
Spread via contaminated gastric tubes and en-
doscopes is recorded and endoscopists have
increased risk. Infectivity is assumed to be life-
long and higher in those with achlorhydria.

Control

Other than routine hygiene and disinfection,
there is insufficient evidence at present to rec-
ommend further preventative interventions.
Eradication of infection is associated with re-
mission of gastritis and peptic ulceration.

3.32 Hepatitis A

Hepatitis A virus (HAV) is an acute infection
of the liver, which is primarily spread faeco-
orally.

Suggested on-call action

e If a case is in a risk group for further
transmission (Box 2.2.1), exclude from
work or nursery.

e Exclude any contacts in risk groups who
are known to be unwell.

e Refer household contacts for vaccina-
tion.

e If you or the referring clinician/
microbiologist are aware of potentially
linked cases, refer to local outbreak plan.

Epidemiology

The incidence of hepatitis A has been decreas-
ing in developed countries over the last 50
years. About 17,000 cases are reported each
year in Europe (3.3 per 100,000). The inci-
dence of HAV is lowest in Scandinavia, higher
in Mediterranean countries and highest in
Eastern Europe (Table 3.32.1). The decreased
incidence in Europe has led to increased sus-
ceptibility in younger people. Cases are more
common in those aged under 45 years and
in men. High prevalence areas include most
of Asia, Africa and Latin America, and many
cases in Europe result from travel to these
countries. Other groups at increased risk in-
clude those in contact with a case of HAV
(e.g. household or nursery), men who have
sex with men, intravenous drug users, eth-
nic minorities with links to high prevalence
countries, haemophiliacs, and residents and
workers in institutions for the mentally hand-
icapped.

Clinical features

The clinical picture may range from no symp-
toms to fulminant hepatitis and is greatly in-
fluenced by age. Less than 10% of those aged
under 6 years develop jaundice, but 40% have
fever and dark urine and 60% have symp-
toms such as nausea/vomiting, malaise and
diarrhoea. Around half of older children and
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Table 3.32.1 General patterns of HAV infection in European countries

Endemicity Countries Age of cases (years) Most common transmission
Very low Scandinavia Over 20 Travel abroad
Low Germany 5-40 Common source outbreaks,
Netherlands person to person,
UK travel abroad
Southwestern Europe
Intermediate Greece 5-24 Person to person,

Balkan countries
Eastern Europe
Baltic states
Turkey

common source outbreaks,
contaminated food/water,
travel abroad

three-quarters of adults develop jaundice af-
ter a 2-3 day prodrome of malaise, anorexia,
nausea, fever and dark urine. Overall case fa-
tality is around 0.5% but is increased in those
aged over 65 years. Chronic infection does
not occur, but some cases may be prolonged
and relapsing for up to a year.

Laboratory confirmation

Confirmation of acute HAV is dependent
upon demonstration of specific IgM antibod-
ies, which are usually present at onset of
symptoms and persist for around 3 months.
IgG antibody persists for life and so in the ab-
sence of IgM, a fourfold rise in titres in paired
samples is required for diagnosis. Persistent
IgG is taken as evidence of immunity due to
past infection (or vaccination). Blood samples
are usually used, but salivary IgM (and 1gG)
testing is available at specialist laboratories
and may be useful in outbreak investigations.
HAV-RNA can be detected in blood and stool
early in the infection. Subtyping may also be
available.

Transmission

HAV infection is spread primarily by the
faeco-oral route from other humans. Up to
108 infectious units per millilitre are excreted
in faeces during the late incubation period

and the first week of symptoms. Viraemia also
occurs during the prodromal phase of the ill-
ness but at much lower levels than in stool.
Saliva and urine are of low infectivity.

Faeco-oral spread is likely to be responsible
for secondary transmission to household (av-
erage secondary attack rate about 15%) and
nursery contacts, perhaps aided by transmis-
sion via fomites. HAV can spread rapidly but
silently among mobile, faecally incontinent
children in nurseries and then cause illness
in their contacts. Infection in illicit drug users
has been reported in several European coun-
tries and is likely to be due to poor hygiene,
although contamination of drugs and needle
sharing may contribute. Travellers to endemic
countries risk exposure via food or water. HAV
can survive for 3-10 months in water, suggest-
ing that even in Europe, shellfish harvested
from sewage-contaminated waters are a po-
tential source; shellfish concentrate viruses by
filtering large quantities of water and are of-
ten eaten raw or after gentle steaming which
isinadequate to inactivate HAV. Infected food
handlers with poor personal hygiene may also
contaminate food. Imported fruit and salad
vegetables have also caused outbreaks.

Many cases of HAV do not have a recog-
nised risk factor: it is likely that many of
these contracted their infection from an un-
diagnosed or asymptomatic child case in their
household. Such cases may be a factor in com-
munity outbreaks that evolve slowly over sev-
eral months.
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Acquisition

The incubation period is reported as 15-50
days (mean 28 days) and appears to be dose
dependent. The infectious period is from 2
weeks before onset of symptoms until 1 week
after, although some, particularly children,
may excrete a week longer. Infectivity is max-
imal during the prodromal period.

Immunity to previous infection is lifelong,
but because of the decreasing incidence over
the last half-century, the majority of those
under 50 years of age are susceptible. Those at
increased risk of severe disease include those
with chronic liver disease or chronic hepatitis
B or C infection and older people.

Prevention

e Personal hygiene, including handwashing;
ensuring toilet hygiene in nurseries and
schools; care with food and water during
travel to less developed countries; condom
use and careful hygiene after anal sex.

e Sanitary disposal of sewage and treatment
of water supplies.

e Vaccination of travellers (over 1 year of age)
to countries outside of Northern or Western
Europe, North America, Australasia or Japan,
preferably at least 2 weeks before the date of
departure (but can be given up to day of de-
parture if necessary). This includes ethnic mi-
nority residents who are visiting relatives or
friends in their family’s country of origin. If
time permits, those over 50 years of age or
born in high endemicity areas or with a his-
tory of jaundice can be tested for immunity
before vaccination. Immunoglobulin (HNIG)
may be available for immunocompromised
travellers.

e Vaccination of other risk groups, includ-
ing patients with chronic liver disease or
haemophilia, those with chronic hepatitis B
or C, men who have sex with men, intra-
venous drug users, certain laboratory staff,
staff and residents of certain institutions
where good hygiene standards cannot be
achieved, sewage workers and people who
work with primates.

e Shellfish should be steamed for at least 90
seconds or heated at 85-90°C for 4 minutes
before eating.

e Sodium hypochlorite, 2% glutaraldehyde
and quaternary ammonia compound with
23% hydrogen chloride are effective on con-
taminated surfaces.

Surveillance

e Confirmed or suspected cases of acute in-
fectious hepatitis should be reported to local
public health authorities.

e All laboratory-confirmed acute cases (e.g.
IgM positive) of hepatitis A should be re-
ported to local public health authorities and
national surveillance systems.

Response to a case

e Enteric precautions until 1 week after on-
set of jaundice (if no jaundice, precautions
until 7 days after onset of first symptoms).
Case should not prepare food for 14 days after
onset.

e Exclude all cases in groups with increased
risk of further transmission (Box 2.2.1) until
7 days after onset of jaundice. Preferable if all
cases do not attend work or school for 7 days
after onset.

e Exclude household and sexual contacts
with symptoms as for cases.

e Personal hygiene advice to cases and
contacts, particularly handwashing. Asymp-
tomatic contacts who attend nursery or in-
fant school should have handwashing super-
vised. Particular care with contacts who are
food handlers until 40 days post-exposure.

e Vaccination should be offered to relevant
household, sexual and other close contacts
(see national policy). Vaccination of contacts
aged 1-50 years is likely to be effective if given
within 14 days of exposure. Contacts aged
over 50 years or with pre-existing chronic
liver disease, HBV, HCV or HIV infection
or immunosuppression may benefit from re-
ceiving immunoglobulin in addition to vac-
cine. Some authorities (e.g. UK HPA) would



offer vaccine up to 8 weeks after exposure
to prevent tertiary infection and offer im-
munoglobulin up to 4 weeks after exposure to
those with chronic pre-existing liver disease
or HBV/HCYV infection to attempt to amelio-
rate severity of infection.

o If the case has attended pre-school child-
care whilst potentially infectious, consider ex-
tending vaccination to close contacts. If the
case is a food handler or attends primary
school, a risk assessment will be required to
assess risk of transmission.

e Collect risk factor data for 2-5 weeks before
onset: contact with case, travel abroad, men-
tal handicap or other institution, seafood,
meals out of household, blood transfusion,
occupation.

Investigation of a cluster

e Confirm that cases are acute (clinical jaun-
dice and/or IgM positive).

e Describe by person, place and time. Does
epidemic curve suggest point source, ongoing
person-to-person transmission (or both) or
continuing source? Are there cases in neigh-
bouring areas?

e Collect risk factor data as for individual
case and interview cases sensitively regarding
sexuality, sexual activity, illicit drug use and
imprisonment. Obtain full occupational and
recreational history (e.g. exposure to faeces,
nappies, sewage, untreated water). Obtain as
full a food history as patient recall allows for
2-5 weeks before onset.

e Discuss with microbiologist use of salivary
testing for case finding and availability of
genotyping to confirm cases are linked.

Control of an outbreak

e Try to define if population at risk is suitable
for immunisation (e.g. staff and pupils at a
nursery).

e Hygiene advice to cases, contacts and any
implicated institution. Ensure that toilet and
hygiene facilities are adequate.
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e For community outbreaks, re-inforce hy-
giene measures in nurseries and schools and
vaccinate contacts of cases.

e For prolonged community outbreaks with
disease rates of over 50 per 100,000 per an-
num, consult with relevant experts on appro-
priateness of vaccination of affected popula-
tion.

Suggested case-definition for an
outbreak

Confirmed: demonstration of specific IgM
in serum or saliva.

Suspected: case of acute jaundice in at-risk
population without other known cause
(confirmation important in groups at
risk of other hepatitis viruses, e.g. drug
users).

3.33 Hepatitis B

Hepatitis B is an acute viral infection of the
liver. Its public health importance lies in the
severity of disease, its ability to cause long-
term carriage leading eventually to cirrhosis
and hepatocellular cancer, its transmissibility
by the blood-borne route and the availability
of vaccines and specific immunoglobulin.

Suggested on-call action (next
working day)

e Arrange for laboratory confirmation.

e Identify likely source of infection for
acute cases.

e Arrange for testing and vaccination of
close household/sexual contacts.

Epidemiology

The incidence of acute hepatitis B varies
considerably across Europe, and has been
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Box 3.33.1 Risk groups for hepatitis B in Europe

e Injecting drug users

¢ Healthcare workers and laboratory staff

e Morticians and embalmers
e Prisoners and prison staff

¢ Individuals who frequently change sex partners

¢ Close family and sexual contacts of cases and carriers

¢ Individuals who receive regular blood or blood products

e Patients with chronic renal failure and chronic liver disease

e Foster carers and people who adopt children from medium and high prevalence countries

o Staff and residents of institutions for those with learning difficulties

e Long-term travellers to high prevalence countries
e Babies born to acutely infected or carrier mothers

declining in recent years. The overall notifi-
cation rate in 2008 was 1.29 per 100,000. The
highest rates are in Bulgaria (8.17 per 100,000)
and Latvia (6.16 per 100); however, com-
parisons between countries should be made
with caution because of a large variability
in surveillance systems. The true incidence is
higher, as about 70% of infections are subclin-
ical and may not be detected. Most cases are
in adults at high risk of infection (Box 3.33.1).
Horizontal transmission within families also
occurs in the higher incidence countries. The
carriage rate is below 1% in most European
countries, although there is considerable ge-
ographical variation within countries, with
higher rates in inner cities amongst those of
minority ethnic origin (especially South-East
Asia and the Far East). Carriage rates are low-
est in the UK and Scandinavia.

Clinical features

Hepatitis B is clinically indistinguishable
from other causes of viral hepatitis. After a
non-specific prodromal illness with fever and
malaise, jaundice appears and the fever stops.
The course of the disease is very variable and
jaundice may persist for months. Liver failure
is an important early complication.

Laboratory confirmation

The diagnosis and stage of infection can
be determined from the antigen and anti-
body profile in the blood (Figure 3.33.1). Pa-
tients with detectable hepatitis B antigen at
6 months (surface antigen (HBsAg) and/or e
antigen (HBeAg)) are considered to be carriers.

Fig. 3.33.1 Occurrence of hepatitis B virus markers and antibodies in the blood of infected patients.
ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; 1gG, im-
munoglobulin G.



Transmission

Humans are the only reservoir. Transmis-
sion is from person to person by a num-
ber of blood-borne routes, including shar-
ing of drug-injecting equipment, transfusions
of blood and blood products, needlestick in-
juries, skin piercing with inadequately ster-
ilised equipment, mother-to-baby transmis-
sion during or soon after childbirth and
sexual intercourse.

In low-prevalence countries, transmission
occurs mainly through shared syringes,
needlestick injuries, sexual contact, bites and
scratches. In high prevalence countries, peri-
natal transmission is the most important
route; ulcerating skin disease and biting in-
sects also play a part in developing countries.

Acquisition

The incubation period ranges 40-160 days,
with an average of 60-90 days. Carriers of HB-
sAg who are also e antigen positive and/or e
antibody negative are much more infectious
than those who are e antibody positive. Pa-
tients who do not become carriers and de-
velop natural immunity are immune for life.
Approximately 10% of patients with acute
HBYV infection become chronic carriers. Long-
term complications of being a carrier include
cirrhosis and hepatocellular carcinoma.

Prevention

e Hepatitis B vaccination of infants and/or
older children is recommended in most EU
countries, except for the UK and a few other
countries, where selective vaccination is rec-
ommended only for high-risk groups (Box
3.33.1). Vaccines are available as monovalent
preparations, or in combination with hep-
atitis A and infant DTP-containing combi-
nations. There are many different schedules;
however, a primary course usually consists of
three doses with or without a fourth dose. An
accelerated schedule may be used when rapid
protection is required (e.g. for travellers). The
vaccine should not be given in the buttock as
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efficacy may be reduced. Higher dose formu-
lations are available for patients with chronic
renal failure.

e Protection is probably lifelong in a healthy
adult who responds to the primary course.
However, healthcare workers (HCW) and ba-
bies born to hepatitis B carrier mothers should
have their antibody status checked 4-6
months after immunisation. Poor responders
(anti-HBs 10-100 mIU/mL) should receive a
booster dose, and in non-responders (anti-
HBs <10mIU/mL) a repeat course should be
considered. Adults over 40 years of age and
those with immunodeficiency are more likely
to be non-responders.

e Ensure that all blood and blood products
are screened and not derived from donors at
risk of infection.

e Adopt universal procedures for the preven-
tion of blood-borne virus transmission in hos-
pitals and all other situations where nee-
dles and other skin-piercing equipment are
used (e.g. acupuncture clinics, tattoo parlours,
ear/body-piercing).

e Prevent infected HCWs from performing
exposure-prone procedures.

e Promote condom use.

¢ The above general measures for the preven-
tion of blood-borne virus infections are cov-
ered in more detail in Chapter 2.10.

e Screen all women in pregnancy. Babies born
to mothers who are HBsAg positive and anti-
HBe positive (i.e. low infectivity) should re-
ceive an accelerated course of vaccine. Babies
whose mothers are e antigen positive, who
have had acute hepatitis B in pregnancy, who
have no e markers or whose e markers are
not known should, in addition to a course
of vaccine, receive 200U hepatitis B-specific
immunoglobulin (HBIG) intramuscularly as
soon as possible after birth.

e Offer post-exposure prophylaxis for signifi-
cant exposures to a known or suspected HB-
sAg source (Table 3.33.1). A significant expo-
sure is one in which HBV transmission may
occur. This may be an injury involving a
contaminated needle, blade or other sharp
object, or blood contaminating non-intact
skin or eyes. HBV does not cross intact skin.
Exposure to vomit, faeces and sterile or
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uncontaminated sharp objects poses no risk.
Transmission is not known to have occurred
as a result of spitting or urine splashing.

e The dose of HBIG is 2001IU for children
aged 0-4 years, 3001U for children aged 5-9
years and 500 IU for adults and children aged
10 years or more.

Surveillance

e Acute hepatitis B is notifiable in most Euro-
pean countries.

e Surveillance should ideally be based on lab-
oratory reports, as the disease is clinically
indistinguishable from other causes of viral
hepatitis. IgM and e antigen/antibody results
should be included with notifications to facil-
itate public health action.

Response to a case

e Obtain laboratory confirmation, assess
whether acute (IgM and/or clinical history)
and how infectious (HBeAg, anti-HBe, HB-
SAg).

e If acute, determine possible source of infec-
tion.

o If infectious, give advice to case to limit
infectivity to others and identify sexual and
close household contacts. Arrange to have
their hepatitis B markers checked to see if they
have already been infected before vaccinat-
ing them. Contacts who are HBsAg, anti-HBs
or anti-HBc positive do not need to be vac-
cinated, although for sexual partners the first
dose of vaccine should be given while await-
ing test results and the use of condoms ad-
vised until immunity is established.

Investigation of a cluster and
response to an outbreak

e Look for a common source and take appro-
priate action.

e If an infected HCW is the source, a look-
back investigation should be conducted to
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identify other cases associated with the HCW
(see Chapter 4.6).

Suggested case-definition for an
outbreak

Jaundice plus presence in serum of HBsAg,
HBeAg or anti-HBc IgM.

3.34 Hepatitis C

Hepatitis C is a worldwide public health prob-
lem. Large numbers of people are chronically
infected with hepatitis C virus (HCV) and a
substantial proportion will develop chronic
liver disease in the future.

Suggested on-call action

Only rarely will HCV cases, clusters or in-
cidents be notified outside normal office
hours.

Epidemiology

HCV was first identified in 1989 and an an-
tibody test became available in 1990. Surveil-
lance of HCV infection is influenced by the
availability and extent of testing and report-
ing of results. Current tests do not differ-
entiate between present and past infection
and because most acute infections are asymp-
tomatic it is not possible to distinguish in-
cident from prevalent cases. The number of
chronically HCV infected persons is substan-
tial. For example, it is estimated that 185,000
persons in the UK (approximately 300 per
100,000 population) are chronically infected.
Of the reports that included risk factor in-
formation, over 90% identified injecting drug
use (IDU) as the main route of transmission.
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In England, anti-HCV seroprevalence varies
from 0.3% amongst pregnant women,
0.6% amongst those attending genitourinary
medicine clinics to 22% in recent IDU. The
annual overall notification rate for HCV in-
fection in the EU is 9 cases per 100,000, with
rates that vary widely from 35 per 100,000
population in Ireland to 27 in Sweden, 17
in UK, 7.5 in Germany and <0.1 in Aus-
tria (2008 figures). These variations proba-
bly reflect the extent to which case finding
is encouraged rather than true differences in
occurrence.

Clinical features

Acute hepatitis C is often asymptomatic.
There may be elevated liver enzymes but
jaundice is uncommon and serious liver dis-
ease is rare. Following infection, 20% will
clear the virus in 2-6 months. Of those who
are chronically infected, 75% will have some
degree of active liver disease and of these
25% will progress to cirrhosis over the en-
suing 20 years, of whom 1-4 % will de-
velop liver cancer each year. After 25-30 years
with HCV infection the risk of liver cancer is
more than 40-fold compared to the general
population.

Laboratory confirmation

HCV is a small enveloped single-stranded
RNA virus. Anti-HCV IgG antibody tests are
normally positive within 3 months of infec-
tion. To indicate whether the virus is still
present quantitative and qualitative poly-
merase chain reaction (PCR) tests for HCV-
RNA are used. Tests are available to distin-
guish between the six main HCV genotypes
and many more subtypes. Genotypes and
subtypes have differing geographical distribu-
tions and predict response to treatment. In
the UK, genotype 1a and 3a are the most com-
mon genotypes while genotype 1b, and to
a lesser extent genotype 2, are the common
genotypes found elsewhere in Europe.

Transmission

HCYV is spread by contact with blood or body
fluids from an infected person. Those at great-
est risk are current and past IDU, those who
received blood products before heat treat-
ment in 1986 and recipients of blood transfu-
sions before testing was introduced in 1991.
Other less efficient routes of transmission are
vertical spread from mother to infant; unpro-
tected sex with an infected partner; through
medical and dental procedures abroad with
contaminated equipment; during tattooing
or skin piercing with blood-contaminated
equipment; and horizontal spread in house-
holds as a result of sharing contaminated
toothbrushes or razors. Incidents involving
transmission of HCV from patient to health-
care worker (HCW) and from HCW to pa-
tient are being reported more frequently.
In the UK, 1113 percutaneous exposures in-
volving HCV positive source patients were
reported in 2000-2007 and there were 14 se-
roconversions. There have been five cases re-
ported in the world literature of transmission
of HCV from HCWs resulting in infection
in 13 patients and in the UK in 1994-2003
there were five incidents of HCV trans-
mission from infected surgeons involving
15 patients.

Acquisition

The incubation period is 6-9 weeks. A person
will remain infectious for as long as they are
infected with the virus.

Prevention

Unlike hepatitis A and B, no vaccine is avail-
able for hepatitis C. Control of HCV infection
depends on the following (Table 3.34.1):

e improved surveillance;

e raising public and professional awareness;
e case finding by more testing of defined risk
groups;

e better treatment and care;
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Table 3.34.1 Target groups for particular hepatitis C virus (HCV) prevention measures

Injecting drug users

People with HCV
infection, their sexual
partners and
household contacts

Health and social care
workers including
staff of alcohol and
drug agencies

Prisoners, prison staff
and probation service
staff

General population,
particularly young
people

Blood, organ and tissue
donation

HCV infection in
mothers and infants

Needle exchange schemes

Supply of other injecting equipment such as spoons, filters, water and
tourniquets

Methadone and other maintenance programmes

Health education targeted at younger IDUs and people injecting drugs for the
first time

Promote hygienic injecting practices

Encourage other drug administration routes such as smoking and snorting

Consider alcohol and hepatitis B (co-factors in development of liver disease)

Established IDUs and ex-IDUs should have access to appropriate services

Access to information, counselling, testing and referral

Adopt measures to reduce the risk of further transmission (see Chapter 1.2,
universal precautions for blood-borne infections)

Advise on alcohol to reduce risk of liver damage

Develop clinical networks for diagnosis and treatment

Ensure good knowledge of HCV and other blood-borne viral infections

Implement infection control measures, including universal precautions

Guidelines on occupational aspects of HCV have been published

Guidelines are available for staff in drugs services and renal dialysis centres

Access to information and professional advice, including counselling, testing
and referral

Supply injecting equipment in prisons

Ensure awareness of HCV and transmission

Implement universal precautions to manage bleeding and blood spillages in
the community

Follow infection control guidelines for skin piercing, tattooing, etc.

People with HCV and those who may have been exposed to HCV should not
donate blood or carry a donor card

Screening and heat treatment should be used where appropriate

Universal antenatal screening for HCV is not recommended

Pregnant women at risk of HCV infection should be offered hepatitis C testing

Breastfeeding should be discouraged only if the mother is viraemic

IDU, injecting drug use/user.

e preventing transmission amongst IDUs,
young people and in prisons by needle ex-
changes and targeted education; and
e promoting infection control measures in
community and healthcare settings.

Surveillance

e Hepatitis C is a statutory notifiable disease
in all EU countries except Spain and the UK.
In the UK, viral hepatitis (unspecified) is no-
tifiable.

e Cases of chronic HCV infection detected
as a result of serological testing should be

reported to national laboratory surveillance
schemes.

e Rarely, acute cases are diagnosed and these
should be reported to the local health author-
ities for investigation.

¢ In the UK, details of cases where the date of
infection is known should be reported to the
National Hepatitis C Register.

Response to a case

e The cases should receive information about
the infection and advice on preventing fur-
ther spread. Patient advice leaflets are avail-
able.
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e For acute cases, enquire about the circum-
stances of exposure and the possibility of in-
fection as a result of healthcare, acupuncture,
other alternative therapy and blood transfu-
sion.

e The case should be referred for further in-
vestigation and possible treatment if indi-
cated, and longer term support and coun-
selling.

e HCV is treated with pegylated interferon
and ribavarin. Treatment guidelines are avail-
able in most countries. The regimens vary ac-
cording to genotype. Sustained virological re-
sponse (SVR), which is defined as HCV-RNA
negative 24 weeks after cessation of treat-
ment, may be achieved in 60-80% of cases.

Investigation of an incident
or outbreak

e All those who have potentially been ex-
posed should be identified and offered test-
ing. Those with evidence of infection will
need counselling and follow up by a liver spe-
cialist who can advise on treatment options.
e If a HCW who has performed exposure-
prone procedures is found to have HCV in-
fection, a look-back exercise may be required
(see Chapter 4.6).

Suggested case-definition for an
outbreak

An acute illness with:
e Discrete onset of symptoms (such as
nausea, vomiting, abdominal pain and di-
arrhoea); and
e Jaundice or abnormal serum amino-
transferase levels.

Laboratory criteria for diagnosis:
e Elevated serum AST/ALT level and anti-
HAV IgM negative; and
e Anti-HBc IgM negative or, if not done,
HbsAg negative; and
e Anti-HCV screening test positive verified
by an additional, more specific assay (e.g.
RIBA for anti-HCV or HCV RNA).

3.35 Delta hepatitis

Delta hepatitis is caused by a satellite virus
that only infects patients during the antigen-
positive stages of acute hepatitis B or long-
term HBsAg carriers. The epidemiology is
thus similar to that of hepatitis B (see Chap-
ter 3.33), although less common; worldwide
about 5% of HBsAg carriers are infected with
delta hepatitis. In Europe, prevalence rates
are highest in Romania and the Mediter-
ranean countries. Transmission is by the same
routes as hepatitis B. The incubation period
is 2-8 weeks. General control measures for
blood-borne viruses will prevent spread of
delta hepatitis. There is no specific vaccine or
immunoglobulin.

3.36 Hepatitis E

Hepatitis E virus (HEV) is the main cause of
enterically transmitted non-A non-B hepatitis
worldwide.

Epidemiology

Although rare in Europe (an average of 30
cases per year are reported in the UK and 100
in Germany), HEV is responsible for around
half of acute sporadic hepatitis in many de-
veloping countries and is most common in
southern Asia, northern and western Africa
and Central America. Most clinically reported
cases occur in young or middle-aged adults.

Diagnosis

HEV causes an illness similar to hepatitis
A (abdominal pain, anorexia, dark urine,
fever, hepatomegaly, jaundice, malaise, nau-
sea and vomiting) without chronic sequelae
or carriage. The severity of hepatitis is dose-
dependent. Case fatality is low, except in



women infected in the third trimester of preg-
nancy, when it may reach 20%. Specific IgM
testing is available in specialist laboratories,
although a positive result should be treated
with caution in those without risk factors.
RNA tests may also be available.

Transmission and acquisition

HEV is transmitted faeco-orally, with most
outbreaks linked to contaminated drinking
water. Food-borne transmission also occurs.
Person-to-person spread is inefficient (1-2%
secondary attack rate), but nosocomial spread
is described. Virus excretion in stools proba-
bly occurs before clinical onset and lasts up
to 14 days afterwards. The incubation period
is reported as 15-60 days (mean 30-40 days).

Control

Prevention relies primarily on provision of
safe water supplies. European travellers to de-
veloping countries, particularly if pregnant,
should take care with food and water. Con-
firmed or suspected cases in Europe should be
notified to local public health authorities.

3.37 Herpes simplex

Infection with herpes simplex viruses (HSV) is
characterised by a localised primary infection,
latency and recurrence. HSV-1 is typically
associated with gingivostomatitis and HSV-
2 with genital infection (see Chapter 3.28).
However, either may affect the genital tract
and HSV-2 can cause primary infection of the
mouth.

Suggested on-call action

Usually none required.
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Epidemiology

The incidence of HSV-1 infection peaks first
in preschool-aged children. There is a sec-
ond lower peak in young adults. It is rare
in infancy because of passive maternal anti-
body. UK GPs report a 10-year mean weekly
incidence of herpes simplex of around 6
per 100,000 population. Amongst the gen-
eral populations of eight European coun-
tries there are large inter-country and intra-
country differences in HSV-1 and HSV-2
seroprevalence. Age standardised HSV-1 sero-
prevalence ranged from 52% in Finland to
84% in Bulgaria, while HSV-2 seroprevalence
ranged from 24% in Bulgaria to 4% in Eng-
land and Wales. Generally, seropositivity was
greater in females and older age groups.
A large proportion of teenagers and young
adults are HSV-1 susceptible and this may
have implications for transmission and clini-
cal presentation of HSV-1 and HSV-2.

Clinical features

Primary infection produces a painful gin-
givostomatitis. As a result of autoinoculation,
lesions may affect other sites such as the eye
and finger (herpetic whitlow). The illness re-
solves after 10-14 days. Complications in-
clude eczema herpeticum, Bell’s palsy, en-
cephalitis, meningitis, ocular herpes and ery-
thema multiforme. Following primary infec-
tion, HSV persists in the dorsal root ganglia of
the trigeminal nerve. A range of trigger factors
including upper respiratory tract infections,
fatigue, emotional stress, physical trauma, ex-
posure to sun, dental extraction, menstrua-
tion and drugs such as corticosteroids may
lead to reactivation of the virus leading to her-
pes labialis (the cold sore). Reactivation may
affect 45% of persons who have had a primary
infection.

Genital herpes is the most common ulcera-
tive STI in the UK. Characterised by recurrent
infections, it causes significant physical and
psychological morbidity and is a co-factor in
HIV transmission. Between 1999 and 2008,
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HSV-1 has increasingly been implicated in
genital infections in Europe and North Amer-
ica, possibly because of decline in early acqui-
sition of HSV-1 infection and an increase in
oral sex in young adults.

Laboratory confirmation

HSV is a large DNA herpes virus with a typ-
ical appearance on electron microscopy. The
diagnosis is often made clinically, but PCR
for HSV-1 and HSV-2 DNA in vesicle fluid
or scrapings has now replaced electron mi-
croscopy and viral culture as the preferred
method of diagnosis.

Transmission

Humans are the only reservoir of infection
and spread is by contact with oral secretions
during kissing, skin contact during contact
sports (herpes gladiatorum) and during sexual
intercourse. Neonates may be infected verti-
cally or at the time of delivery. The virus does
not survive for long periods in the environ-
ment and cannot penetrate intact skin. HSV
is highly infectious, especially in young chil-
dren and attack rates approach 80% in non-
immune subjects.

Acquisition

The incubation period is 2-20 days (mean 6
days). The virus may be shed in saliva for 2-20
days (mean 7 days) in primary infection and
1-4 days in recurrent infection. The longer
periods of shedding previously reported are
now thought to have been due to reactiva-
tion. At any one time, 20% of young children
may be shedding virus. HSV infection is life-
long and patients with impaired cellular im-
munity, skin disorders and burns are at risk of
severe and persistent infections.

Prevention

e Health education and attention to personal
hygiene may reduce exposure.

e Gloves should be available for health and
social care staff in contact with potential in-
fection.

e Patients with HSV infection should avoid
contact with infants, burns patients and peo-
ple with eczema or impaired immunity.

e Sunscreen and oral antivirals may be con-
sidered to prevent reactivation.

Response to a case/cluster/
outbreak

e Treatment is symptomatic and supportive.

e Oral antivirals may be considered for pri-
mary infection and reactivation particularly
when there is severe disease.

e Topical antivirals may be used for reactiva-
tion.

e Ocular herpes simplex disease is the most
common cause of corneal blindness in high-
income countries and should be treated as an
ophthalmic emergency.

e Patients with extensive infection should be
nursed with source isolation.

e Children with cold sores do not need to be
excluded from school.

Suggested case-definition for an
outbreak

Characteristic lesions with or without lab-
oratory confirmation by PCR, electron mi-
croscopy or viral culture.

3.38 Haemophilus
influenzae type b

Haemophilus influenzae type b (Hib) is a bacte-
rial infection of young children, which causes
meningitis and other bacteraemic diseases in-
cluding pneumonia, epiglottitis, facial celluli-
tis and bone and joint infections. Its impor-
tance lies in the high rate of disease compli-
cations and the availability of a vaccine.



Suggested on-call action

e Seek laboratory confirmation.

e Obtain vaccination history.

e Arrange for chemoprophylaxis and vac-
cination of contacts.

Epidemiology

The disease is most common in children
under 5 years. Before vaccination was in-
troduced, Hib was the second most com-
mon cause of bacterial meningitis overall,
and the most common in young children.
In Europe the incidence in children under 5
years was 42 per 100,000, this has dropped
to less than 1 per 100,000. The case fatality
rate is 4-5% (higher in infants) and up to
30% of survivors have permanent neurologi-
cal sequelae, including deafness, convulsions
and mental impairment. There is a seasonal
trend, with more cases reported in winter
months.

Between 2000 and 2005 an increase was ob-
served in the UK, in both vaccinated children
and unvaccinated adults. The reasons for this
increase included reduction in herd immu-
nity, absence of a booster dose and the use
of an acellular pertussis-containing combina-
tion vaccine causing Hib interference. Follow-
ing introduction of a booster dose the disease
incidence has declined again.

Other serotypes of H. influenzae occa-
sionally cause invasive disease and non-
encapsulated H. influenzae sometimes cause
ear infections or acute exacerbations of
chronic bronchitis.

Clinical features

Hib meningitis typically has a slower onset
than meningococcal meningitis, with symp-
toms developing over 3—-4 days. There is pro-
gressive headache, drowsiness and vomiting
with intermittent fever. Photophobia may be
present. A haemorrhagic rash can be present,

Haemophilus influenzae type b~ 139

but is unusual. In soft tissue, bone and joint
infections there is swelling of the affected
area. Hib epiglottitis presents with acute res-
piratory obstruction.

Laboratory confirmation

This is important as the clinical features are
variable and non-specific; this is also to as-
certain vaccine failures. A positive culture
may be obtained from blood or cerebrospinal
fluid (CSF). Alternatively, Hib antigen can be
demonstrated by latex agglutination or PCR.
All strains should be sent to the national refer-
ence laboratory for confirmation and typing.

Transmission

Humans are the only reservoir. Transmission
is by droplet infection and direct contact
with nose and throat secretions. In unvac-
cinated populations carriage is common in
young children; about 4-5% of unvaccinated
3-year-olds are carriers. Vaccination prevents
carriage.

Acquisition

The incubation period is not known, but
is probably only 2-4 days. Cases are non-
infectious within 48 hours of starting effective
antibiotic treatment. Disease usually results
in lifetime immunity, although repeat infec-
tions have been described. Immunity is also
derived from carriage, from infection with
cross-protective antigens such as E. coli, and
from vaccination.

Prevention

Routine vaccination of infants with protein-
polysaccharide conjugate vaccines has been
implemented throughout Europe. Three
doses are required in infants; children over
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12 months require only a single dose. A
booster dose is required in the second year
of life.

Surveillance

e Hib meningitis is notifiable in most EU
countries; this does not apply to other forms
of invasive Hib disease. Hib surveillance in Eu-
rope is co-ordinated by the European Centre
for Disease Prevention and Control (ECDC)
and annual European surveillance data is
available on the ECDC website. Notifications
should always be based on laboratory reports.
e Report any case in a vaccinated child to the
national surveillance unit.

Response to a case

e Laboratory confirmation must be sought.

e Check vaccination status of the case and of
household contacts.

e Household contacts do not require chemo-
prophylaxis if all children in the household
have been vaccinated.

e If there are any unvaccinated children un-
der 5 years in the household, they should be
vaccinated and all household members (in-
cluding adults, who may be the source of in-
fection) should be given chemoprophylaxis
(Box 3.38.1). The case should also receive
chemoprophylaxis and vaccine.

e Warn patients of the adverse effects of ri-
fampicin (red staining of urine, sputum, tears
and contact lenses, interference with the oral
contraceptive pill).

e Cases should be excluded from school/
nursery until antibiotic treatment has started;
there is no need to exclude siblings or other
close contacts of cases.

Box 3.38.1 Chemoprophylaxis for
invasive Hib disease

Rifampicin, orally, 20mg/kg/day for
4 days (maximum 600 mg/day).

Investigation and control
of a cluster

e Give chemoprophylaxis (and vaccine, if un-
vaccinated) to nursery contacts if there are
two or more cases within 120 days.

e In addition to the measures described for a
case, there may be a need to conduct a local
vaccination programme if coverage is low.

Suggested case-definition of an
outbreak

Confirmed: clinically compatible illness
with an isolate or antigen detection of
Hib from a normally sterile site.

Clinical: meningitis or epiglottitis with no
other cause in:

e an unvaccinated child under 5 years of

age; or

¢ an unvaccinated individual with links to

confirmed case(s).

3.39 HIV

Acquired immune deficiency syndrome
(AIDS), first described in 1981, is the result
of advanced infection with human immun-
odeficiency virus (HIV-1). There is a second
human immunodeficiency virus, HIV-2,
which is endemic in western Africa. It causes
a spectrum of disease similar to that produced
by HIV-1.

Suggested on-call action

e Most cases do not require an on-call re-
sponse.

e Advise on the management of HIV-
related incidents, particularly exposure in-
cidents (Box 3.39.1).
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Box 3.39.1 HIV post-exposure prophylaxis

e Evidence of HIV transmission from healthcare worker (HCW) to patient is limited to three
incidents involving transmission to eight patients. HIV transmission from patients to HCWs
is more common, with over 100 confirmed cases of occupational spread and many more
probable cases. In the UK, confirmed occupational transmission of HIV is becoming less
common because of post-exposure prophylaxis (PEP). Since 1997, there has been only one
documented HIV seroconversion following a significant occupational exposure.

e The risk of acquiring HIV infection from a patient with HIV infection following a needle-
stick injury is 3 per 1000 injuries and less than 1 per 1000 following mucous membrane
exposure. Risks are greater with hollow needles, needles that are visibly blood-stained or
which have been in an artery or vein, deep injuries and injuries from source patients who
are terminally ill. Risk of infection can be reduced by 80% by PEP with antiretroviral drug

combinations.

e PEP may also be considered following HIV exposure in non-occupational settings.

Epidemiology

Worldwide, since the beginning of the HIV
epidemic, 60 million people have been in-
fected with HIV and 25 million people have
died. In 2008, there were an estimated 33.4
million people living with HIV, 2.7 million
new infections, 2 million HIV-related deaths
and 430,000 children born with HIV. Africa
remains the region of the world most affected,
with 67% of prevalent cases and 70% of new
infections. HIV incidence appears to have
peaked in 1996 although prevalence contin-
ued to rise because infected people were liv-
ing longer as a result of antiretroviral ther-
apy (ART). HIV prevalence among adults aged
15-49 years is now stable. Some countries are
more affected than others and within coun-
tries there are often wide variations between
different geographical areas and subsections
of the population as a result of uneven distri-
bution of risk factors.

In several Europe countries there is evi-
dence of increasing transmission of HIV. In
2008, there were 51,600 new cases of HIV.
The highest rates were reported from Esto-
nia, Latvia, Kazakhstan, Moldova, Portugal,
Ukraine and the UK (Table 3.39.1). In Eastern
Europe injecting drug use (IDU) is still the
main route of transmission, while in Central
and Western Europe the two main routes of
transmission are sex between men and het-

erosexual contact. Between 2000 and 2008
the overall European HIV rate increased from
39 to 87 per million population.

In the UK, in 2009, the number of per-
sons newly diagnosed with HIV was 6630
compared with 7298 the previous year. This
is the fourth consecutive annual decline in
diagnoses and is mainly due to a fall in
those infected heterosexually abroad (mostly
in sub-Saharan Africa). Fifty four per cent of
those diagnosed in 2009 probably acquired
their infection through heterosexual contact
and 42% through sex between men. UK-
acquired heterosexual infections increased
slightly from 1030 in 2007 to 1130 in 2009
(43% white, 38% black-African). The num-
ber of new HIV diagnoses in men who have
sex with men (MSM) remains high (2760 in
2009). A total of 65,319 people were living
with diagnosed HIV infection in 2009. An
increasing proportion of persons living with
HIV are aged 50 years or older because of ART
improving survival and continued transmis-
sion at older ages. In the UK a range of differ-
ent sources of surveillance data are available
(Table 3.39.2).

Clinical features

The clinical manifestations of HIV infec-
tion range from the initial acute retroviral
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Table 3.39.1 HIV infections and rates per 100,000 population by country and year of diagnosis
(2006-2008), EU and European Economic Area/European Free Trade Association (EEA/EFTA) countries

2008 2007 2006
O Confirmed cases and Confirmed cases and
o] rate per notification rate notification rate
confirmed 100,000

Country cases population Cases Rate Cases Rate
Austria® - - - - - -
Belgium 1079 10 1052 9.9 995 9.4
Bulgaria 122 1.6 126 1.6 92 1.2
Cyprus 37 4.7 46 5.9 35 4.5
Czech Republic 148 1.4 121 1.2 91 0.9
Denmark - - 306 5.6 245 4.5
Estonia 545 41 633 47 668 50
Finland 154 2.9 190 3.6 191 3.6
France 4068 6.4 5592 8.8 5645 8.9
Germany 2806 3.4 2774 3.4 2663 3.2
Greece 543 4.8 536 4.8 482 4.3
Hungary 145 1.4 119 1.2 81 0.8
Ireland 405 9.2 391 9.0 353 8.3
Italy® 1958 - 1607 - 1556 -
Latvia 358 16 350 15 299 13
Lithuania 95 2.8 106 3.1 100 3
Luxembourg 47 9.7 38 7.9 44 9.3
Malta 28 6.8 14 3.4 26 6.4
Netherlands® 1361 8.3 1300 7.9 1177 7.2
Poland 804 2.1 714 1.9 749 2
Portugal 1124 11 1551 15 1665 16
Romania 179 0.8 185 0.9 217 1
Slovakia 53 1 39 0.7 27 0.5
Slovenia 48 2.4 37 1.8 33 1.6
Spaind 1583 - 1498 - 1534 -
Sweden 359 3.9 444 4.9 365 4
UK 7298 12 7495 12 7608 13
EU total® 25,347 5.7¢ 27,264 6.3¢ 26,941 6.2¢
Iceland 10 3.2 13 4.2 11 3.6
Liechtenstein - - - - - -
Norway 299 6.3 248 5.3 276 5.9
Total® 25,656 5.7¢ 27,525 6.3¢ 27,228 6.2¢

Note: The data for some countries may be provisional data.

2 HIV is not notifiable in Austria.

b HIV reporting undertaken in 11 of the 20 Italian regions in 2008, covering 47.6% of the total population.
¢ The Dutch data here reflect reporting year rather than year of diagnosis.

d HIV data from 12 autonomous regions of Spain in 2008, covering 44% of the total population.

¢ Rates calculated excluding the Italian and Spanish data.

syndrome to full-blown AIDS (Table 3.39.3). from the cell surface to infect another cell

HIV-1 binds to CD4 receptors on lymphocytes or infection may be spread when cells di-
or macrophages. The virus is internalised and vide. Eventually the infected cells are killed
integrated into the host cell genome lead- by the virus. The CD4 count is normally

ing to permanent infection. Virions may bud 600-1200 cells/mm?, but in HIV infection it
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of UK surveillance data: HIV and AIDS

Diagnoses of HIV, AIDS and
HIV-related deaths

SOPHID

HIV incidence

Information is received from laboratories, genitourinary clinics and
regional reporting centres. Data on paediatric infections are
collected separately and collated to produce the national
surveillance tables

SOPHID is a cross-sectional survey of all persons who attend for
HIV-related care at an NHS site in England, Wales and Northern
Ireland within a calendar year

STARHS can distinguish between long-standing and recently
acquired HIV infections (typically around 6 months)

Laboratory reporting of CD4 Trends in immunosuppression among HIV-infected adults by analysis

counts
Antiretroviral HIV resistance

UAPMP

of CD4 cell counts

HIV resistance data from HIV-infected drug-naive individuals and
those already receiving antiretroviral drugs

Monitors the prevalence of HIV infection in selected adult
populations (pregnant women, injecting drug users and
genitourinary medicine clinic attendees)

SOPHID, Survey of prevalent HIV infections diagnosed; STARHS, Serological Testing Algorithm for Recent

HIV Seroconversion; UAPMP,

unlinked anonymous HIV prevalence monitoring.

Table 3.39.3 Clinical manifestations of HIV infection

Acute retroviral syndrome

ARC

AIDS: infections

AIDS: neoplasms

Other conditions

About 1-6 weeks after exposure, fever, sweats, malaise, myalgia, rash

HIV (p24) antigen is usually detectable in serum, EIA antibody test is often
negative

ARC includes PGL, ITP, oropharyngeal candidiasis, herpes zoster, chronic
diarrhoea, hairy leukoplakia and the constitutional wasting syndrome

Pneumocystis jirovecii pneumonia

Oesophageal or bronchial candidiasis

Cytomegalovirus infection

Extrapulmonary cryptococcosis

Mpycobacterium avium-intracellulare infection

Coccidioidomycosis, disseminated

Cryptosporidiosis of more than 1 month’s duration

Herpes simplex

Histoplasmosis, disseminated or extrapulmonary

Isosporiasis, chronic intestinal

Toxoplasmosis

Kaposi’s sarcoma

Non-Hodgkin’s lymphoma

Invasive cervical cancer

Brain lymphoma

Tuberculosis

Perianal and genital condyloma acuminata

Seborrhoeic dermatitis

Psoriasis

Molluscum contagiosum

HIV encephalopathy

Peripheral neuropathies

ARC, AIDS-related complex; EIA, enzyme immunoassay; ITP, immune thrombocytopenic purpura;
PGL, persistent generalized lymphadenopathy.
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may fall to less than 200 cells/mm?3 leading
to severe immunosuppression which is asso-
ciated with opportunistic infections, neopla-
sia and full-blown AIDS. Following exposure
to HIV there is a period of viraemia during
which the individual is very infectious and
may experience fever and rash. Antibodies to
HIV develop and the infection may then re-
main dormant for many years.

Laboratory confirmation

Diagnosis is made with an enzyme-linked im-
munosorbent assay (ELISA) test that detects
both anti-HIV-1 and anti-HIV-2. A positive
test should be confirmed by a Western blot
test which also detects antibody. Tests for p24
HIV antigen are no longer widely used. Rapid
antibody tests are qualitative immunoassays
that can be used as point-of-care tests on
blood or oral fluid. Nucleic-acid-based tests
(NAT) identify certain target sequences lo-
cated in specific HIV genes and can detect
disease soon after infection. They can be used
to screen blood donations when, because of
expense, 8-24 samples are usually pooled be-
fore testing. Quantification of plasma HIV-1
RNA is used to predict disease progression and
monitor response to antiviral treatment. Ge-
netic analysis can identify subtypes of HIV
suggesting connections between individuals
sharing the same strain. Antiviral resistance
testing is also available.

Transmission

HIV is spread from person to person as a re-
sult of exposure to infected blood or tissues,
usually as a result of sexual contact, sharing
needles or syringes or transfusion of infected
blood or blood components. Normal social
or domestic contact carries no risk of trans-
mission. Transmission is especially efficient
between MSM in whom receptive anal inter-
course and multiple sexual partners are par-
ticular risk factors. In countries where het-
erosexual spread is common, sexually trans-
mitted infections (STIs) causing genital ul-
ceration and multiple partners are associated

with the highest rates of transmission. HIV is
present in saliva, tears and urine but trans-
mission as a result of contact with these se-
cretions is uncommon. HIV infection is not
thought to be transmitted by biting insects.
Between 15% and 30% of infants born to HIV
infected mothers are infected with HIV as a
result of vertical transmission either before,
during or shortly after birth due to breast-
feeding.

Acquisition

Following exposure, HIV nucleic acid se-
quences may be detected in the blood within
1-4 weeks and HIV antibodies can be de-
tected within 4-12 weeks. Untreated, half of
those with HIV infection will develop AIDS
within 7-10 years and of these 80-90% will
die within 3-5 years. ART reduces disease pro-
gression. A person with HIV infection will be
infectious to others from shortly after the on-
set of the HIV infection throughout the rest
of his/her life. Infectiousness increases with
the degree of immunosuppression, viral load
and the presence of STIs. Susceptibility to HIV
infection is universal.

Prevention

e The development of an effective vaccine is
unlikely in the near future.

e Most HIV prevention programmes rely on
public health education to reduce activities
that carry a risk of HIV transmission, par-
ticularly high-risk sexual activity and IDU.
The main HIV preventative measures are sum-
marised in Box 3.39.2.

Surveillance

e HIV and AIDS are not statutorily notifiable
in the UK, but good voluntary case-based re-
porting systems are established.

e Surveillance of AIDS and HIV in Europe is
variable.
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Box 3.39.2 HIV prevention measures

e To reduce sexual transmission: promote sexual abstinence or completely monogamous re-
lationships between two uninfected partners, reduce number of sexual partners and minimise
exposure to body fluids during intercourse by using condoms.

e Ensure quality services for diagnosing and treating sexually transmitted infections (STIs).
e HIV counselling and testing should be promoted to ensure early diagnosis, treatment and
to reduce further transmission.

e HIV testing should be offered to persons attending genitourinary medicine (GUM) or sexual
health clinics, antenatal services, termination of pregnancy services and drugs services and
those with TB, hepatitis B, hepatitis C and lymphoma. HIV testing should also be offered as
part of routine care to persons with an STI, sexual partners of HIV-infected persons, men who
have sex with men (MSM), female sexual contacts of MSM, those who have injected drugs,
persons from (and those who have had sexual contact in) countries with HIV prevalence
>1%. In addition, HIV testing should be offered to blood donors, dialysis patients, organ
transplant donors and recipients and all patients requiring immunosuppressant therapy. In
areas where the prevalence of diagnosed HIV infections is 2 per 1000 population or above it
may be cost-effective to offer HIV tests to all those aged 15-59 years who present in hospital
and primary care settings.

e Ensure that needle exchange and harm reduction programmes are available for injecting
drug users.

e Ensure that pregnant women with HIV infection are identified as part of antenatal care and
managed with interventions to reduce the risk of vertical transmission from mother to infant
including antiviral treatment, caesarean section and advice to refrain from breastfeeding.

e Healthcare workers and others should be advised to take particular care when handling
blood or sharp instruments and to adopt infection control measures for the prevention of
blood-borne viral infections when caring for any patient with HIV infection. Treatment with
antiviral drugs may be appropriate following occupational exposure to HIV-contaminated
material (see below).

e Transmission by tissues, blood and blood products can be prevented by serological testing
of blood and by heat treatment of blood products. Persons at increased risk of HIV infection
should be advised to refrain from donating blood, organs or tissues.

e Improve the quality of surveillance data including data on routes of transmission to mon-
itor effectiveness of interventions and/or developing problems in specific risk groups.

e Sexual health services and health promotion activities should be promoted amongst recog-
nised high-risk behaviour groups including sex-workers, MSM and black African heterosex-
uals.

e Case-based reporting of cases to local and
national surveillance schemes is encouraged
in all countries.

Response to a case

e There is no cure for HIV infection, but a
large number of antiviral drugs are available
that slow the progression of disease. Treat-
ment guidelines and standards are available.

Treatment is aimed at reducing the plasma vi-
ral load and is started before the immune sys-
tem is irreversibly damaged. Hospital patients
with HIV infection should be nursed with in-
fection control precautions for blood-borne
viral (BBV) infections (see Chapter 2.10). Side
room isolation is unnecessary unless there is
a risk of haemorrhage.

¢ The person with HIV infection should be of-
fered advice on preventing further spread and
should be encouraged to identify sexual and
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needle sharing contacts so that counselling
and HIV testing can be arranged.

Investigation and control of an
incident or cluster

e Clusters of cases of HIV infection may be de-
tected when contact tracing is carried out in
sexual or drug using networks. Occasionally,
a local increase in the incidence of HIV infec-
tion may occur. Standard outbreak investiga-
tion methods should be adopted. Particular
care is needed to preserve patient confiden-
tiality. Colleagues in the local genitourinary
medicine (GUM) clinic or drug team should
be able to assist with case finding, interviews
and blood tests.

e HIV-related incidents occur more com-
monly and may include: a healthcare worker
(HCW) with HIV infection, a percutaneous in-
jury involving exposure to material from an
HIV-infected person (Box 3.39.1) or a person
with HIV infection who will not reliably fol-
low advice to prevent further spread. Guide-
lines on how to respond to many of these in-
cidents are available (see Appendix 2). Gener-
ally, public health legislation has not proved
to be helpful in controlling spread from a per-
son with HIV infection.

Action following an HIV
exposure

e Following an exposure, all HCWs should
have immediate, 24-hour access to an ex-
pert service including a designated doctor.
Such a service is best delivered by an occu-
pational health department but out-of-hours
cover may be provided in the emergency
room. The importance of preventing BBV ex-
posure should not be overlooked but health-
care providers must also ensure there are ro-
bust post-exposure arrangements including
policies, services and staff training.

e Following an exposure, the wound should
be washed liberally with soap and water and

free bleeding should be encouraged. Exposed
mucous membranes including conjunctivae
should be irrigated and contact lenses should
be removed. The injury should be reported
promptly.
e The designated doctor should assess the risk
of transmission of HIV (and HBV, HCV) and
the need for post-exposure management. The
risk assessment is based on the type of body
fluid involved and the route and severity of
the exposure. Injuries from sharp objects that
break the skin, exposure of broken skin and
exposure of mucous membranes including
the eye are significant injuries. Most body flu-
ids pose a risk of transmission. The exceptions
are urine, vomit, faeces and saliva unless visi-
bly blood-stained. Saliva associated with den-
tistry is considered blood-stained.
e Asaroutine, the designated doctor or mem-
ber of the clinical team (not the exposed
worker) should approach the source patient
(if known) and obtain informed consent, after
pre-test discussion, to test for anti-HIV, HB-
sAg, anti-HCV and HCV RNA. Testing of the
source patients should be completed within
8-24 hours.
e If there is an HIV risk, post-exposure
prophylaxis (PEP) should be started within
1 hour. Subsequently, PEP may be discontin-
ued if it is established that the source patient
is HIV negative.
e Zidovudine is the only drug that has been
shown to reduce risk of HIV transmission
following occupational exposure but newer,
better tolerated drugs are now preferred, al-
though none are licenced for PEP and there-
fore they must be used off-label. Various PEP
regimens have been recommended. In the
UK, on the basis of acceptability and shelf life,
the following PEP starter packs are used:

(@) One Truvada tablet (245mg tenofovir

and 200mg emtricitabine (FTC)) once a day;

plus

(b) Two Kaletra film-coated tablets (200mg

lopinavir and 50mg ritonavir) twice a day.
e PEP should be started within hours and cer-
tainly within 48-72 hours of exposure and
continued for at least 28 days. If the HCW is
pregnant, has an existing medical condition,
is taking other medication or if there is the



possibility of viral resistance then expert ad-
vice should be obtained. The HCW should be
followed up weekly during the period of PEP,
to monitor treatment side effects and ensure
compliance.

¢ In addition, the hepatitis B virus (HBV) im-
munity of the HCW should be assessed and
if necessary blood should be taken for urgent
anti-HBs testing. An accelerated course of vac-
cine, a booster dose of vaccine and/or hepati-
tis B immunoglobulin (HBIG) may be given
according to published algorithms. For hep-
atitis C virus (HCV) no immunisation or pro-
phylaxis is available. A baseline blood sample
should be obtained from the exposed worker
and stored for 2 years. If the source is HIV
infected, the worker should be tested for anti-
HIV at least 12 weeks after the exposure or
after HIV PEP was stopped, whichever is the
later. Testing for anti-HIV at 6 weeks and 6
months is no longer recommended. Also, if
the source is HCV infected, the worker should
be tested for HCV-RNA at 6 and 12 weeks and
for anti-HCV at 12 and 24 weeks.

e In the absence of seroconversion, restric-
tion of working practices is not necessary but
infection control measures, safer sex practices
and avoiding blood donation should be ob-
served during the follow-up period. Gener-
ally, management of workers exposed to a po-
tential BBV source whose status is unknown
or a source that is unavailable for testing will
depend upon a risk assessment and a discus-
sion of the benefits of intervention.

e Of the eight probable occupationally ac-
quired HIV infections reported in the UK,
seven were associated with exposure in high-
prevalence areas abroad. Employers should
consider making starter packs of PEP drugs
available to workers and students travelling to
countries where ART is not commonly avail-
able.

e Exposure outside the healthcare setting in-
cluding sexual exposure and sharing drug-
injecting equipment may give rise to a request
for PEP or the need to consider it. A similar
process of risk assessment should be followed:
guidelines are available but practical issues
may be encountered outside the healthcare
environment.

Influenza 147

Suggested case-definition

HIV infection is defined by positive lab-
oratory tests for HIV. In addition, AIDS
is defined by the development of one or
more of the specific marker infections or
neoplasms.

3.40 Influenza

Influenza virus is a highly infectious cause
of acute respiratory infection. It is a major
cause of morbidity during epidemics and can
be life-threatening in the elderly and chroni-
cally unwell. It also has the potential to cause
devastating pandemics (see Chapter 4.11).

Suggested on-call action

e Suggest case limits contact with non-
vaccinated individuals who are at risk of
severe disease.

e If linked to other cases in an institution,
activate Outbreak Control Plan.

Epidemiology

Influenza causes annual winter epidemics of
varying size and severity, and occasionally
more severe pandemics. All age groups are
affected, with highest incidence in children,
but most hospitalisations and deaths are in
the elderly. Between 3,000 and 30,000 ex-
cess winter deaths per year are attributed to
influenza in the UK, depending on the size
of the epidemic. Community outbreaks oc-
cur at variable times between November and
March and tend to last 6-10 weeks, peaking
at around the fourth week of the outbreak.
Influenza A and B viruses may alter grad-
ually by ‘antigenic drift’: every few years this
will result in a significant epidemic with rapid
spread and a 10-20% attack rate. Influenza A



148 Diseases

may also change abruptly by ‘antigenic shift’
leading to the circulation of a new subtype
to which there is little existing population
immunity and causing a major pandemic,
usually with severe disease in all ages: these
have occurred in 1918 (causing 20-40 million
deaths worldwide), 1957 and 1968. Despite
the huge impact of pandemics, more deaths
result from the steady accumulation associ-
ated with yearly non-pandemic influenza ac-
tivity.

Clinical features

About half of cases will have the clas-
sic flu picture of a sudden onset of fever,
chills, headache, muscle aches, myalgia and
anorexia. There may also be a dry cough, sore
throat or runny nose. Up to 25% of children
may also have nausea, vomiting or diarrhoea
if infected by influenza B or A (H1N1). The ill-
ness lasts 2-7 days and may include marked
prostration. Up to 10% of these cases progress
to tracheobronchitis or pneumonia. Those at
particular risk of complications are people
with underlying chronic chest, heart or kid-
ney disease, diabetes or immunosuppression,
smokers and pregnant women.

Some 20% of infections are asymptomatic
and 30% have upper respiratory symptoms
but no fever. Influenza A may cause more se-
vere disease than influenza B, particularly in
the elderly.

Laboratory confirmation

Confirmation of diagnosis is dependent upon
laboratory tests, usually by direct immunoflu-
orescence (DIF), virus isolation, rapid anti-
gen testing, PCR or serology. The virus may
be detected from nasopharyngeal aspirates,
nasal swabs or throat swabs: these must be
collected early in the disease and require spe-
cial transport media. Results can be available
in 2-3 days, although 1 week is usual for
routine samples. Serology requires two spec-
imens, 10-21 days apart, and is about 80%
sensitive: it is useful for retrospective diagno-

sis. In outbreaks, PCR testing (highly sensitive
in early infection) or same day DIF or ELISA
results may be available, although cultures are
still useful for identifying the infecting sub-
type.

Influenza virus has three types (A, B, C) of
which influenza C produces only sporadic in-
fections. Subtyping of influenza A is based on
a combination of H antigen (15 subtypes) and
N antigen (9 subtypes) e.g. HIN1 or H3N2. All
recent common human pathogens are com-
binations of H1, H2 or H3 with N1 or N2.
Strains may be further differentiated by serol-
ogy and named after the place and year of
their identification (e.g. A/Sydney/97): these
can be compared with current vaccine strains.

Transmission

Influenza in humans is transmitted via the
respiratory secretions of cases, mainly by air-
borne droplet spread, but also via small par-
ticle aerosols. Coughing and sneezing partic-
ularly promote spread. Transmission is facili-
tated by overcrowding and enclosed spaces,
particularly by the number of susceptibles
sharing the same room as the case. Spread in
such circumstances is usually rapid and attack
rates high.

Transmission may also occur via direct or
indirect contact: this may occasionally cause
a slowly evolving outbreak with low attack
rates. Many outbreaks have occurred in hos-
pitals.

The reservoir for influenza A is zoonotic,
particularly aquatic fowl (Box 3.40.1): trans-
mission to humans is rare but new strains may
be spread directly or via intermediaries such
as pigs. Influenza B only affects humans.

Acquisition

The incubation period is short, usually 7-67
hours, with a median of 34 hours for type A
and 14 hours for type B. The infectious pe-
riod starts 1 day before onset of symptoms,
peaks after 1-2 days of symptoms and then
declines, so that infectivity is very low after
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Box 3.40.1 Avian influenza

In recent years there has been much international concern over reports of human infection
with avian influenza strains such as HSN1, HIN2 and H7N7. Some avian viruses cause
serious infections in humans (H5N1 disease in Hong Kong in 1997 had 33% mortality) but
fortunately they do not spread easily, if at all, between humans. However, influenza viruses
have the ability to undergo genetic reassortment and co-infection with both avian and
human influenza strains in humans or pigs could produce a new strain with the increased
virulence of the avian strain and the ability to spread easily from person to person like human
influenza. Transmission of this highly pathogenic virus could then occur to a population
with no existing immunity and, as yet, no vaccine to protect them. Although such a virus
is most likely to arise in China or South-East Asia, modelling suggests that it would only
take 2-4 weeks to spread from Hong Kong to the UK (and presumably the rest of Europe)
because of modern patterns of international travel. Rapid containment of incidents where
avian strains infect humans is therefore essential to reducing the risk of future pandemics.

Although most containment activities will take place in the source area, European countries
can limit the risk to their population by measures aimed at early detection of cases and
minimising their contact with others.

European residents may occasionally be exposed to infected birds that have migrated from
an infected area or to other birds that have been exposed to them (e.g. at poultry farms).
Government animal health agencies will have plans to respond to cases in birds, but the
public health professional may have to undertake a risk assessment of those potentially
exposed, advise on protective equipment, prophylaxis, measure to prevent co-infection with

human strains and surveillance of cases or contacts.

7 days in adults. Shedding is higher in chil-
dren and may be earlier and longer. Immuno-
compromised and other chronically ill pa-
tients may also excrete for a longer period.
The infectious dose is low.

Immunity develops and protects against
clinical illness with the same strain for many
years. Cross-immunity to related strains oc-
curs. It is not clear why outbreaks often cease
before exhausting the pool of susceptibles.

Prevention

e Basic personal hygiene to reduce transmis-
sion by coughing, sneezing or contaminated
hands.

e Immunisation reduces the risk of hospital
admissions and death and has a good safety
record. Annual immunisation with WHO rec-
ommended vaccines should be offered to all
those with an increased risk of serious illness
from influenza (‘at risk’). All European coun-
tries recommend vaccination of older adults

(most commonly defined as aged 65 years or
more) and most recommend vaccination of
people with chronic medical conditions, such
as chronic respiratory, heart, renal, liver or
neurological disease; immunosuppression or
diabetes mellitus. Pregnant women are also at
higher risk and may be offered vaccination.

e In addition, people in long stay residential
care homes should also be vaccinated because
of the risk of rapid spread and the poten-
tially severe consequences of infection. As ef-
ficacy in elderly people may be lower than
the 70-90% in younger adults, indirect pro-
tection in this group may also be valuable.

e Immunisation is offered to healthcare work-
ers in most European countries, both to pro-
tect patients and maintain staffing levels,
and it is recommended that residential care
providers should also offer vaccination to
their staff.

e Some European countries also immunise
household contacts of ‘at-risk’” individuals (in
line with WHO recommendations), children
on long-term aspirin and pregnant women. A
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few countries recommend vaccination of all
children in certain age groups.
e Uptake of immunisation in disease-based
risk groups has been poor in some European
countries, including the UK. Primary care staff
can increase uptake by compiling an at-risk
register from chronic disease, computerised
patient or prescription records, or as patients
are seen during the year. A letter should be
sent to each of these patients, preferably from
their GP, recommending vaccination. Educa-
tion on the benefits of vaccination is required
both for the target population and for health-
care workers. Local health services should ap-
point a co-ordinator to lead on improving in-
fluenza immunisation uptake locally.
e The antiviral drugs oseltamivir or zanamivir
can be prescribed when influenza A or B virus
is circulating in the community for the pre-
vention of influenza in those who:
(a) belong to an ‘at-risk’ group, and
(b) have not received an influenza im-
munisation this season, or who had one
within the last 2 weeks, or have had an in-
fluenza immunisation but the vaccine did
not match the virus circulating in the com-
munity, and
(c) have been in close contact with some-
one with influenza-like symptoms in the
same household or residential setting, and
(d) can start taking oseltamivir within 48
hours (36 hours for zanamivir) of being in
contact with the person with influenza-like
symptoms.
e National and local planning prior to occur-
rence of a pandemic (see Chapter 4.11).

Surveillance

e Influenza activity can be monitored via
a combination of clinical surveillance for
‘influenza-like illness’ and laboratory data.

e At the international level, WHO co-
ordinates a global network covering 105
countries and publishes regularly updated
information online. Most European countries
contribute to European Centre for Disease
Prevention and Control (ECDC) co-ordinated

surveillance data, which is published
in the online Weekly Influenza Surveillance
Overview.
e At the UK national level, data are available
from:
(a) telephone helplines for patients (e.g.
NHS Direct diagnostic algorithms);
(b) GP consultations (e.g. sentinel surveil-
lance systems);
(c) illness in schoolchildren (e.g. Medical
Officers of Schools Association);
(d) death certification (e.g. Office of Na-
tional Statistics);
(e) emergency admissions to hospital (e.g.
via NHS systems);
(f) collaborative studies (e.g. surveillance
samples collected from primary care pa-
tients with influenza-like illness);
(8) laboratory surveillance of routine sam-
ples. However, these samples are heavily bi-
ased in terms of age (particularly children)
and severity (hospitalisation).
UK data from these sources are available on
the HPA website (www.hpa.org.uk).
e Regional or district monitoring may also
be useful. Clinical data can be obtained
from computerised GPs or other primary care
providers. Participating GPs and local labo-
ratories should ideally co-operate to obtain
representative virological surveillance data.
Timely local feedback of interpreted data is
particularly useful to local health service plan-
ners during the winter.
e Some countries set thresholds for clinical
activity indices. These vary according to each
system (e.g. for the Royal College of Gen-
eral Practitioners (RCGP) system in England
there are thresholds for baseline; <30 con-
sultations per week per 100,000 population);
normal seasonal activity (30-199); above av-
erage (200-399); and epidemic (400+) levels.

Response to a case

e Although spread may occur before diagno-
sis, symptomatic cases should ideally not at-
tend work or school until recovered.



¢ Avoid contact with those at increased risk of
severe illness. In hospital, isolate during acute
illness.

e Handwashing and safe disposal of res-
piratory secretions. Droplet precautions in
hospital.

Response to a cluster

Only of concern if cases have links to institu-
tions containing individuals at increased risk
of severe disease and/or rapid spread.

Control of an outbreak

For outbreaks in institutions containing indi-
viduals at risk of severe disease:

e If virological diagnosis of outbreak not con-
firmed, organise rapid testing.

e Organise typing of virus to compare to
vaccine.

e Immunise anyone not yet protected.

e Oseltamir or zanamivir prophylaxis for
‘at risk’ patients for 2 weeks until vac-
cine induced protection present (influenza
A or B).

e Exclude staff and visitors with respiratory
illness.

Suggested case-definition

Confirmed: upper or lower respiratory tract
infection with laboratory evidence of
influenza infection.

Clinical:

e Managing an institutional outbreak: up-

per or lower respiratory tract infection

without other identified cause in person
epidemiologically linked to a confirmed
case.

e Monitoring a community outbreak: syn-

drome of fever, muscle ache and cough oc-

curring during a period of high influenza
virus activity.
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e [solate or cohort those with acute symp-
toms.

e Reinforce hygiene measures.

e Treat influenza-like illness in ‘at risk’ pa-
tients (irrespective of vaccine status) with
zanamivir or oseltamivir, unless contraindi-
cated or symptoms have been present for over
48 hours (36 hours for zanamivir).

3.41 Japanese B
encephalitis

This is a mosquito-borne viral encephalitis
caused by a flavivirus. It occurs throughout
South-East Asia and the Far East. Most infec-
tions are inapparent, although the illness can
be severe with high mortality and permanent
neurological sequelae in survivors. The reser-
voir is pigs, and occasionally birds. Transmis-
sion to humans is via a mosquito that lives
in rice-growing areas. Transmission rates are
highest in the rainy season.

Travellers to endemic countries are consid-
ered at risk if they spend long periods (more
than a month) in rural areas where pig farm-
ing and rice growing co-exist. The risk to rural
travellers has been estimated to be between 1
in 5000 and 1 in 20,000 per week. A new inac-
tivated vaccine has recently become available
which is licensed for adults; the schedule is
two doses 28 days apart. The need for booster
doses has not yet been established. The usual
precautions against mosquito bites should be
taken (see Chapter 4.10).

3.42 Kawasaki disease

Kawasaki disease, also known as Kawasaki
syndrome or ‘mucocutaneous lymph node
syndrome’, is an acute vasculitis of unknown
aetiology. Of untreated children, 20-25% de-
velop coronary artery abnormalities.
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Suggested on-call action

None required.

Epidemiology

Kawasaki disease is seen worldwide. Most
(80%) cases are less than 5 years old and
boys outnumber girls (1.5:1). The incidence
is greatest in children of Asian ancestry. In
Japan, the incidence in children younger than
5 years is approximately 140 per 100,000
per year. Bimodal seasonality with highest
rates in January and in June/July has been
noted. US data suggests the highest inci-
dence in children of Asian and Pacific Island
descent and lowest amongst Caucasians (9
per 100,000). Several regional outbreaks have
been reported.

Clinical features

Kawasaki disease is a clinical diagnosis based
on the history and physical findings. Fea-
tures may include conjunctivitis; swollen,
fissured lips; strawberry tongue; cervical lym-
phadenopathy; erythematous rash; and peel-
ing of fingers and toes. Consideration of
measles is important; appropriate control
measures cannot be taken if measles is mis-
diagnosed as Kawasaki disease.

Laboratory confirmation

None.

Transmission

Unknown.

Prevention

Initial therapy is directed at preventing the
development of coronary arteritis using intra-
venous immunoglobulin and oral acetylsali-
cylic acid.

Surveillance

Cases should be reported to any specific
Kawasaki disease reporting system. Clusters
should be reported to local public health de-
partments.

Response to a case

Report to surveillance system.

Investigation of a cluster or
outbreak

Seek specialist advice. A cluster of Kawasaki
disease cases should be used as an opportunity
for detailed investigation to learn more about
the aetiology.

Suggested case-definition for an
outbreak

For epidemiological surveillance, Com-
municable Disease Control (CDC) defines
a case as illness in a patient with fever of 5
days or more duration (or fever until the
date of administration of intravenous im-
munoglobulin if it is given before the fifth
day of fever), and the presence of at least
four of the following five clinical signs:

e Rash;

e Cervical lymphadenopathy (at least
1.5 cm in diameter);

¢ Bilateral conjuctival injection;

e Oral mucosal changes;

e Peripheral extremity changes.

Patients whose illness does not meet
the above Kawasaki disease case defi-
nition but who have fever and coro-
nary artery abnormalities are classified as
having atypical or incomplete Kawasaki
disease.




3.43 Legionellosis

Infection with Legionella pneumophila can
cause a potentially life-threatening atypical
pneumonia (Legionnaires’ disease) or a milder
febrile illness (Pontiac fever). Its public health
importance lies in its ability to cause out-
breaks, including large outbreaks in the com-
munity and hospital outbreaks with high case
fatality in particularly susceptible patients.

Suggested on-call action

o Iflinked to other cases, consult Outbreak
Control Plan.

e If in hospital during incubation pe-
riod, inform the hospital infection control
team.

e Otherwise, organise investigation of the
case on the next working day.

Epidemiology

The true incidence of Legionnaires’ disease
is not known: estimates range from 1 to 20
per 100,000. Legionnaires’ disease has been
reported to be responsible for 0.5-15% of
community-acquired pneumonias, with the
proportion increasing with severity of disease.
Approximately 5500 cases of Legionnaires’
disease are reported in the EU each year, of
which about three-quarters are in males and
over 80% are in those aged over 45 years
(age, sex differences are not obvious in Pon-
tiac fever). Cases peak from June to October.

Travel is a major risk factor for Legion-
naires’ disease: 40% of reported UK cases
are contracted abroad and a further 6% on
trips within the UK. Within Europe those
travellers most commonly affected are resi-
dents of northern European countries visit-
ing southern Europe; the highest number of
cases occur in travellers to Italy, France, Spain
and Turkey. The highest rate (per traveller) is
in visitors to Turkey. About 10% of UK cases
are linked to identified local outbreaks (pre-
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dominantly due to ‘wet cooling systems’ or
hot water systems) and about 4% are hospital
acquired. However, many cases are sporadic
and often from an unidentified source. Pro-
fessional drivers may have an increased risk
of exposure.

Clinical features

Both Legionnaires’ disease and Pontiac fever
commence with non-specific flu-like symp-
toms such as malaise, fever, myalgia, anorexia
and headache, often with diarrhoea and con-
fusion. Pontiac fever is self-limiting, but Le-
gionnaires’ disease progresses to pneumonia
which, in an individual patient, is difficult
to differentiate clinically from other causes of
atypical pneumonia. In an outbreak, diagnos-
tic clues might be 25-50% of cases with diar-
rhoea, confusion, high fever, a lack of upper
respiratory symptoms and poor response to
penicillins or cephalosporins. About 10% of
reported Legionnaires’ disease cases die, rising
to about one-third of nosocomial cases. Many
individuals who seroconvert to Legionella will
be entirely asymptomatic.

Laboratory confirmation

There are 52 species of Legionella, comprising
over 60 serogroups. Over 90% of legionellosis
in immunocompetent individuals is due to
L. pneumophila, which comprises at least 16
serogroups, of which serogroup 1 is respon-
sible for the large majority of diagnosed in-
fections. Legionellae are not usually identi-
fied in routine culture of sputum, although
special media can be deployed. Serogroup 1
antibody may be tested for in most laborato-
ries (e.g. by indirect immunofluorescent an-
tibody (IFA) test) but takes 3-6 weeks to rise
to diagnostic levels. Serogroup 1 antigen may
be detected in urine samples at a much earlier
stage of the illness (reference laboratories may
also be able to test for the virulent ‘mAb2+-ve’
subgroup in urine samples). Organisms may
be detected in lung tissue, sputum and other
secretions by direct fluorescence antibody
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testing, although this is less sensitive. Ref-
erence laboratories may be able to diagnose
infection due to other serogroups if routine
samples are negative in epidemiologically sus-
pected Legionnaires’ clusters. Ideally, all sus-
pected cases of Legionnaires’ disease should
have urine antigen testing (for rapid diagno-
sis of serogroup 1) and culture of appropriate
respiratory secretions on selective media to
exclude other species (e.g. L. longbeachae) and
serogroups and to allow subtyping to be per-
formed.

Legionellae are common contaminants of
water and so routine environmental testing
is not helpful. However, culturing is useful
in investigating suspected water sources for
identified cases: 5L of water is necessary for
culture. Biofilms are also worth culturing in
outbreaks. Although some positive samples
can be detected in 2-3 days, it may take 10
days to confirm a sample as negative. If cul-
tures are available from both patient and sus-
pected source, then subtyping is available for
comparison of the organisms.

Transmission

The reservoir for the organism is environmen-
tal water, in which it occurs in low concen-
trations. Transmission to humans occurs via
inhalation of aerosols or droplet nuclei con-
taining an infective dose of the organism. Le-
gionellae grow at temperatures between 25°C
and 45°C (preferably 30-40°C) and so the
highest risk occurs with water systems that
lead to the aerosolisation of water that has
been stored at these temperatures. Such sys-
tems include hot water systems (especially
showers), wet cooling systems (e.g. cooling
towers and evaporative condensers), plastics
factories, whirlpool spas, indoor and outdoor
fountain/sprinkler systems, humidifiers, res-
piratory therapy equipment and industrial
grinders. Wet cooling systems may contam-
inate air outside the building up to 0.5-3 km
away, depending on conditions.

Legionellae can survive in water stored be-
tween 0°C and 60°C. They survive normal lev-
els of chlorination and are aided by sediment

accumulation and commensal microflora in
the water. Temperatures above 63°C are bac-
tericidal, as are many common disinfectants
(e.g. phenol, glutaraldehyde, hypochlorite).

Acquisition

The incubation period for Legionnaires’ dis-
ease is usually 2-10 days (median 6 days) but
may occasionally be longer, and for Pontiac
fever is 5-66 hours (average 36 hours). Le-
gionella is not communicable from person-
to-person.

The infectious dose is unknown, but cer-
tainly low. Attack rates are higher in Pon-
tiac fever (>90%) than Legionnaires’ dis-
ease (<5%). Risk of disease may be related
to amount of time exposed to the source.
Cigarette smoking, advanced age, diabetes,
chronic lung or kidney disease, haematologi-
cal malignancy, immunosuppression and ex-
cess alcohol intake are risk factors for identi-
fied infection.

Prevention

e Design, maintenance and monitoring of
water systems: store hot water above 60°C and
deliver above 50°C; store and deliver cold wa-
ter below 20°C. Eliminate stagnant water.

e New air-conditioning systems to be air-
cooled.

e Maintenance and hygiene of wet cooling
systems in line with national recommenda-
tions (e.g. Health and Safety Executive guid-
ance in UK). Drain when not in use.

¢ Disinfection, regular cleaning and changing
of water in indoor fountains and whirlpool
spas.

e Use sterile water for respiratory therapy de-
vices.

Surveillance

e Mandatory notifiable in all EU countries.



e Cases of laboratory-confirmed legionellosis
should be reported to local public health au-
thorities on the day of diagnosis.

e Clusters of respiratory infection should be
reported without waiting for confirmation.

e Confirmed cases should also be reported to
the relevant national surveillance scheme.

e Legionellosis should be included in hospital
infection surveillance schemes, especially for
higher risk patients. Nosocomial pneumonia
cases should be tested for Legionella.

e Cases associated with travel to other Eu-
ropean countries are reported to the Euro-
pean Legionnaires’ Disease Surveillance Net-
work (ELDSNet) at ECDC.

Response to a case

e Ensure appropriate laboratory confirmatory
tests are undertaken.

e Report to the local public health authority
and national surveillance centre.

e Obtain risk factor history for 2-14 days
(Legionnaires’ disease) or 0-3 days (Pontiac
fever) before onset of symptoms: details of
places of residence and work; visits for oc-
cupational or leisure reasons; exposure to
industrial sites, hotels, hospitals, leisure/
sport/garden centres; air conditioning, show-
ers, whirlpools/jacuzzis, fountains, humidi-
fiers, nebulisers, etc.

o If a recognised risk factor is identified dis-
cuss inspection of the possible source, exami-
nation of maintenance records and sampling
with environmental health and microbiology
colleagues. Enquire about respiratory illness
in others exposed to the potential source.

e Report travel outside the district to the rel-
evant public health authority and travel out-
side the country to the national surveillance
centre.

o If the case is likely to have acquired in-
fection in hospital, convene incident control
team. A single nosocomial case should lead
to an environmental investigation, including
the potable water supply. Isolation is unnec-
essary.

e If no risk factor is identified, consider do-
mestic water system as a possible source. Also
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consider if possible nosocomial case spent
part of incubation period at home.

Investigation of a cluster

e Undertake hypothesis-generation exercise
of risk factors as identified for individual cases
including day-by-day analysis of movements
in 14 days before onset.

e Further case finding: ensure all cases of com-
munity or hospital-acquired pneumonia are
tested for legionellosis. If serogroup 1 disease,
encourage urine antigen testing for rapid di-
agnosis. Where possible, also encourage cul-
ture so that typing may be performed. Alert
colleagues in other areas to check whether
cases visited your locality.

e Use geographical analysis of home, work
and places visited of cases to look for links.
Geographical information systems can be
used to see if cases have been near each other
and can also use weather data.

e If cases have been to same area, identify all
potential sources. Consider identification, in-
spection and sampling of all cooling towers
in the area.

e In nosocomial outbreaks, test all water
sources (hot and cold) and relevant environ-
mental samples (e.g. showerheads) in suspect
wards. Obtain specialist engineering advice
on plumbing and heating systems.

e Compare typing results from cases and sus-
pected source.

Control of an outbreak

e Shutdown of suspected source whilst expert
engineering advice obtained.

e Drainage, cleaning, disinfection, mainte-
nance and re-evaluation of suspected source.
Occasionally, major redesign or closure is nec-
essary.

e Warn clinicians of increase and of appropri-
ate antibiotics.

e Rarely, temporary chemoprophylaxis in
high-risk populations during a severe noso-
comial outbreak may be considered.
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Suggested case-definition for an
outbreak

Confirmed: case of pneumonia (Legion-
naires’ disease) or flu-like illness (Pon-
tiac fever) with Legionella infection di-
agnosed by culture, urine antigen or
fourfold rise in serum antibody titres.

Presumptive: pneumonia or flu-like illness
with single high serum titre (1:64 by
IFA test in outbreak; 1:128 in non-
outbreak) or positive direct fluores-
cence.

Suspected: case of pneumonia epidemio-
logically linked to confirmed Legion-
naires’ disease or case of flu-like ill-
ness linked to confirmed Pontiac fever,
awaiting final confirmation.

3.44 Leprosy

Leprosy is a chronic inflammatory disease
caused by Mycobacterium leprae.

Suggested on-call action

No urgent action is required.

Epidemiology

Leprosy occurs in tropical and warm temper-
ate regions. It is associated with overcrowding
and becomes less common as living standards
rise. Cases in Europe are rare and mostly im-
ported.

Clinical features

The organism has a predilection for the skin
and nerves. Nerve involvement results in
an area of anaesthesia and or muscle weak-

ness/wasting; tissue damage occurs secondar-
ily to the anaesthesia.

The clinical appearance of the disease de-
pends upon the degree of cell-mediated im-
munity. In tuberculoid (TT) disease there is a
high degree of cell-mediated immunity and
disease is localised; in lepromatous (LL) there
is little cell-mediated immunity and skin and
nerves are heavily infiltrated with bacilli.

Immunologically mediated reactions,
which include erythema nodosum leprosum
and tender enlarging nerves, may occur
as cell-mediated immunity returns during
treatment.

Laboratory confirmation

The diagnosis can usually be made follow-
ing a careful examination. Confirmation is by
identifying mycobacteria in slit skin smears
or histological preparations. In lepromatous
patients nodules should be biopsied and the
nasal mucosa scraped. In tuberculoid patients
the edge of a lesion should be biopsied.

Transmission

The major source of infection is patients with
lepromatous leprosy who shed large numbers
of bacilli in their nasal secretions. The portal
of entry is probably the respiratory tract.

Acquisition
The incubation period varies from a few

months to many years. Lepromatous patients
may be infectious for several years.

Prevention

Identification and treatment of lepromatous
patients is the mainstay of prevention.

Surveillance

Leprosy is a notifiable disease in most coun-
tries. In the UK there is a leprosy register of
all cases.



Response to a case

Cases should be referred to a specialist unit
for treatment. Lepromatous cases should be
isolated until treatment has been initiated.

Investigation of a cluster

A cluster should be investigated for misdiag-
nosis or laboratory contamination.

Suggested case-definition for an
outbreak

A clinically compatible case that is labora-
tory confirmed by demonstration of acid-
fast bacilli in skin or dermal nerve.

3.45 Leptospirosis

Leptospirosis is rare cause of septicaemia
caused by the zoonotic genus Leptospira,
which occurs worldwide.

Suggested on-call action

e Person-to-person spread is very rare so
no urgent on-call action is required.

¢ In the event of an apparent outbreak as-
sociated with flooding/recreational activ-
ity ensure early circulation of guidance to
the public.

Epidemiology

Leptospirosis is an occupational hazard to
farmers and sewage workers and a recreational
hazard of water sports. Epidemics may be seen
in areas of poverty. In the UK, the most com-
monly identified serovars are Leptospira hardjo
and Leptospira icterohaemorrhagiae, associated
with cattle and rats, respectively. Incidence
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varies from 0.1-1 per 100,000 population per
year in temperate climates to 10 or more per
100,000 population per year in tropical areas.
A total of 832 confirmed cases were reported
from 26 EU and EEA/EFTA countries in 2007.

Clinical features

The clinical course is highly variable; infec-
tion is often mild or subclinical. When symp-
tomatic the onset is characteristically abrupt
with severe headache, myalgia, conjunctival
suffusion and fever. After 3-7 days symp-
toms resolve. In biphasic disease, following
a transient remission, meningism, renal and
vasculitic manifestations occur. The phases
may merge. Leptospirosis with jaundice and
uraemia is sometimes known as Weil’s dis-
ease. The case fatality rate is 1-5% (Weil’s
disease 20-40%). Death is usually associated
with renal failure or may result from my-
ocarditis or massive blood loss.

Treatment is based upon antibiotics and
physiological support. Early antibiotic treat-
ment is critical and may not be effective if
given late.

Laboratory confirmation

Leptospira interrogans comprises over 200
serovars in 24 serogroups. This classification is
being replaced by genotyping. During the first
phase organisms may be visualised in (un-
der dark field illumination) and cultured from
blood, CSF or urine. The organism may persist
in urine. The microscopic agglutination test is
the reference method for serological diagno-
sis. Antibodies may be detected using ELISA.

During the first phase of the illness there
may be leukopaenia. Jaundice may be associ-
ated with neutrophilia. About one-quarter of
cases will have an elevated urea.

Transmission

Infection results from contact with the urine
of infected animals or contaminated material
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(water, soil). The organism probably enters
through mucosa or broken skin.

Acquisition

The incubation period is usually 7-13 days
(range 2-30 days). Patients excrete lep-
tospires for many months, but person-to-
person spread is rare. Contaminated soil can
remain infective for 14 days. Previous infec-
tion protects against re-infection with the
same serovar, but may not protect against
other serovars.

Prevention

e Control rodent populations.

e Education to those at risk to avoid contam-
inated areas and cover broken skin.

e Providing alert/information cards to those
likely to be exposed.

e Adequate occupational clothing.

e Immunisation of those with occupational
exposure to specific serovars has been tried in
some countries.

Surveillance

Leptospirosis is notifiable in many countries.
Report cases to authorities so that areas of risk
can be identified.

Response to a case

e Treatment with intravenous antibiotics
(e.g. benzyl penicillin) in the first 4 days prob-
ably reduces the severity of disease.

e Obtain risk factor information.

Investigation of a cluster

Investigate clusters to determine areas of risk —
such as water sports locations, so that the pub-
lic can be informed. Laboratory typing may
help identify risk factors.

Control of an outbreak

e Outbreaks usually occur in areas of poverty,
particularly following flooding and disasters
that have increased the rodent population.
Rodent control is the main activity.

e Outbreaks resulting from occupational ex-
posure (e.g. to cattle) should be reported to
the veterinary authorities.

e If the outbreak is associated with flooding
or recreational exposure, ensure early circula-
tion of guidance to the public to reduce ex-
posure and to professionals to ensure early
recognition.

e Antibiotic prophylaxis (e.g. doxycycline)
may be considered.

e For more information see Human lep-
tospirosis: Guidance for Diagnosis, Surveil-
lance and control (http://whqlibdoc.who.int/
hq/2003/WHO_CDS_CSR_EPH_2002.23.pdf).

Suggested case-definition

Clinical: presence of fever plus at least
two clinically compatible features, par-
ticularly in the presence of known risk
factor(s).

Confirmed: isolation of Leptospira sp. from
clinical specimen or fourfold or greater
rise in antibody titre or demonstra-
tion of Leptospira sp. in a clinical spec-
imen by immunofluorescence or silver
staining.

3.46 Listeria

Infection by Listeria monocytogenes is usually
food-borne but often presents as septicaemia
or meningitis. Although rare, infection in vul-
nerable groups has high case fatality with fe-
tuses, neonates, the elderly and the immuno-
compromised particularly at risk.



Suggested on-call action

If you or the reporting clinician/
microbiologist know of associated cases
consult the Outbreak Control Plan.

Epidemiology

The incidence of reported cases is Europe is
0.31 per 100,000 population (2008), although
the true incidence is likely to be substantially
higher. Incidence of reported cases is high-
est in those over 65 years of age (56% of to-
tal cases; 0.94 per 100,000), followed by chil-
dren under 4 years (0.35 per 100,000). Rates
are particularly high in pregnant women and
neonates. At the European level, reports are
highest from August to October, although
this is not apparent for every country or ev-
ery year. Incidence rates for reported cases are
highest in Scandinavian countries.

Clinical features

Listeriosis may present in a variety of ways,
including the following:

e Acute gastroenteritis: this often affects pre-
viously well, non-pregnant individuals. The
most common symptoms are headache, fever,
abdominal pain, sleepiness, nausea and diar-
rhoea. Fatigue, myalgia, arthralgia, vomiting
and sore throat may also be reported.

e Systemic illness, which may include sep-
ticaemia or meningitis: these manifestations
more often affect individuals with immuno-
suppression or chronic disease and the el-
derly. Case fatality rates are high in those
with underlying disease. Other features in-
clude encephalitis, abscess, endocarditis and
septic arthritis.

e Infection in pregnancy or neonates: al-
though infection in pregnant women usu-
ally causes mild infection in the mother, it
may lead to miscarriage, premature deliv-
ery or stillbirth or neonatal infection (up to
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10 days after delivery), particularly meningi-
tis, with high mortality.

e Asymptomatic infection, with excretion in
the stools, may also occur.

Laboratory confirmation

Diagnosis is usually by blood or cerebrospinal
fluid (CSF) culture, which usually takes 48
hours, plus another 24 hours for confirma-
tion. In Listeria meningitis, less than half of
cases have organisms demonstrable on CSF
microscopy, which also shows polymorphs
or lymphocytes, increased protein and nor-
mal or decreased glucose. Listeria may also be
identified from other sterile sites and in faecal,
food and environmental samples, particularly
after ‘cold enrichment’ in the laboratory.

Typing is helpful in the investigation of
outbreaks. There are 17 serovars of L. mono-
cytogenes, of which 4b, 1/2a and 1/2b cause
90% of clinical cases in Europe. Phage typ-
ing is also obtainable on 80% of serovar 4
and 37% of serovar 1/2 strains. Genotyping is
available in many countries.

Transmission

L. monocytogenes is widespread in the environ-
ment and can be found in soil, surface water,
vegetation and a wide range of wild and do-
mestic animals. It is extremely hardy and sur-
vives drying and freezing, remaining viable in
soil or silage for long periods.

The main route of infection for humans is
consumption of contaminated food. The or-
ganism can grow at temperatures as low as
0°C (although optimum growth temperature
is 30-37°C), is relatively tolerant of salt and
nitrates, resulting in an ability to survive in
processed, preserved and refrigerated foods.
Listeria do not ‘spoil’ or affect the taste of food
even at high levels of contamination.

Many foods have been associated with
transmission of infection but most have
some or all of the following features: highly
processed, refrigerated, long shelf life, near-
neutral pH and consumed without further
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cooking. Regularly implicated vehicles in-
clude processed meat/fish products, dairy
products, especially if unpasteurised, and pre-
prepared meals (see Response to a cluster).
Some outbreaks have been explained by long-
term colonisation of difficult to clean sites in
food processing facilities. Infected cattle can
contaminate milk.

Other sources of infection include direct
transmission from animals, which may cause
cutaneous infection often with obvious occu-
pational exposure; direct contact with a con-
taminated environment; transplacental trans-
mission in pregnant women; exposure to
vaginal carriage during birth or hospital cross-
infection for late-onset neonatal sepsis; and
nosocomial transmission in hospital nurseries
and renal transplant units.

Acquisition

Reported incubation periods vary widely from
about 10 hours to months. Outbreaks of
Listeria gastroenteritis and/or flu-like illness
have a median incubation period of about
24 hours. Much longer incubations have
been reported for severe disease and/or in-
fection in pregnant or immunocompromised
individuals.

Human excreters with normal hygiene are
unlikely to be an important source of infec-
tion, except for neonates. The infectious dose
is uncertain (possibly 100-1000/g food) and it
is unclear what level is ‘safe’ for immunocom-
promised patients or pregnant women, lead-
ing many to suggest a ‘zero tolerance’ policy
for food.

In addition to fetuses, neonates and the el-
derly, those at risk of severe infection include
patients with malignancy, chronic disease
and impaired immunity. Low gastric acidity
increases susceptibility.

Prevention

e Hazard analysis in food processing to reduce
the risk of contamination and multiplication.

e Pasteurisation of dairy produce effectively
kills Listeria. Post-pasteurisation hygiene is
also important.

e Limiting the length of storage of at-risk re-
frigerated food (e.g. cook-chill and ready-to-
eat meals).

e Advice to pregnant women and the im-
munosuppressed to avoid unpasteurised soft
cheeses, refrigerated paté and pre-packed
salads.

e Thorough reheating of cook-chill/micro-
wave foods, especially if served to vulnerable
populations (e.g. hospital patients).

e Pregnant women should avoid contact with
pregnant or newborn animals or silage.

e Thoroughly wash raw vegetables, fruit and
salad before eating.

e Adequate infection control in delivery
rooms and neonatal units.

Surveillance

e Listeriosis should be reported to local public
health authorities: compulsory notification in
many EU countries.

e Laboratories should report all clinically sig-
nificant infections to regional and national
surveillance: these may detect outbreaks not
apparent at local level.

e Consider as a cause of two or more cases of
‘late onset’ neonatal meningitis/septicaemia.

Response to a case

e Report to local and national/regional public
health authorities to aid detection of clusters.
e Collect data on consumption of risk foods
in last month.

e No exclusion required, although enteric
precautions sensible for hospitalised patients.
e Send isolate to reference laboratory for

typing.

Response to a cluster

e Discuss with microbiologist further inves-
tigation such as serotyping, phagetyping or
genotyping.



o Institute case finding with microbiologists
and relevant clinicians to ensure adequate
microbiological investigation of meningi-
tis/septicaemia in neonates and the elderly.

e Undertake a hypothesis-generating study
to include all foods consumed, particularly
those at increased risk of high level Liste-
ria contamination: for example, processed
meat/fish products, such as paté/rillettes, cold
meats, hot dogs and processed fish; dairy
products, such as soft cheese, butter and milk,
especially if unpasteurised; and pre-prepared
meals, such as ‘cook-chill’ meals, sandwiches
and salads. The prolonged incubation will
make accurate recall difficult: ‘food prefer-
ence’ questions may also be useful as are ques-
tions on cafes/restaurants visited, food shops
and travel. Consider direct exposure to ani-
mals (e.g. farms).

o If cases are predominantly neonatal, look
at age in days at onset: could this be nosoco-
mial?

Control of an outbreak

e Product withdrawal of any implicated food.
¢ Obtain specialist Environmental Health ad-
vice to investigate and modify suspect food
processes.

Suggested case-definition for an
outbreak

Flu-like illness, gastroenteritis, septi-
caemia or CNS infection, associated with
isolate of the outbreak strain of L. monocy-
togenes from blood or CSF.

3.47 Lyme disease

Lyme disease (erythema migrans, borrelio-
sis) is a multisystem illness resulting from
exposure to Ixodes ticks infected with a
spirochaete, Borrelia burgdorferi, Borrelia afzelii
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or Borrelia garnii. It may be called Bannwarth’s
syndrome in parts of Europe when neurolog-
ical symptoms are present.

Suggested on-call action

None required.

Epidemiology

Lyme disease is common in North America
and Northern and Central Europe in areas of
heathland, affecting ramblers and campers.
Geographical distribution of disease in Eu-
rope is associated with the known range of
Ixodes ricinus. The true incidence of disease
is unknown as reporting is incomplete. Es-
timates of incidence per 100,000 population
are Slovenia 206, Austria 135, Czech Repub-
lic 36, Germany 25, France 16, Scotland 1.9,
England and Wales 1.1 and Italy 0.02.

Clinical features

Following a tick bite, which may be inappar-
ent, a rash (erythema migrans) develops; the
appearance is of an expanding erythematous
circle with central clearing. Other manifesta-
tions include large joint polyarthritis (usu-
ally asymmetrical), aseptic meningitis, pe-
ripheral root lesions, radiculopathy, menin-
goencephalitis and myocarditis. These fea-
tures may occur without the rash and symp-
toms may persist over a prolonged period. The
clinical manifestations seen in Europe and
North America differ, with milder disease of-
ten reported in Europe.

Laboratory confirmation

Serological testing early in the disease may
be unhelpful although it may be more useful
in later disease. Positive or equivocal results
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on an enzyme-linked immunosorbent assay
(ELISA) or indirect immunofluorescent anti-
body (IFA) assay require confirmatory testing
with a Western blot test. Some chronic pa-
tients may remain seronegative. PCR tests for
B. burgdorferi DNA are available in specialist
centres.

Transmission

B. burgdorferi is transmitted by the bite of
Ixodes ticks. Deer are the preferred host for
adult ticks in the USA; sheep in Europe. Other
mammals (e.g. dogs) can be incidental hosts
and may develop Lyme disease. Lyme disease
is not transmissible from person to person.

Acquisition

Erythema migrans, the best clinical indica-
tor of Lyme disease, develops between 3 and
32 days after a tick bite.

Prevention

The main method of prevention is avoidance
of tick bites through wearing long trousers.
Transmission of B. burgdorferi does not usu-
ally occur until the tick has been in place for
36-48 hours; thus, screening and removing
ticks after exposure can help prevent infec-
tion (see Chapter 3.82).

Surveillance
Cases should be reported to the public health

authorities so that assessments of risk can be
made.

Response to a case

No public health response.

Investigation of a cluster and
control of an outbreak

Clusters should be investigated to determine
areas of high risk, so that those who might be
exposed can be informed.

Suggested case-definition

Clinical diagnosis of erythema migrans in
a person who has been exposed to ticks.

3.48 Malaria

Malaria is a potentially fatal plasmodial infec-
tion. Increasing numbers of patients present-
ing to healthcare facilities in Europe will have
travelled to places where they have been ex-
posed to malaria. There is also a risk of airport
and transfusion malaria.

Suggested on-call action

None unless the case is thought to be
transfusion related in which case other
units from the same donor need to be
identified and withdrawn urgently.

Epidemiology

Malaria is endemic in more than 100 coun-
tries throughout Africa, Central and South
America, Asia and Oceania; more than 2 bil-
lion people are exposed to the risk of malaria
infection. Plasmodium falciparum and Plas-
modium vivax are the most common species.
P. falciparum is the predominant species in
Africa and Papua New Guinea. P. vivax domi-
nates in South America and Asia; Plasmodium
malariae is widely distributed but is much less
common. Plasmodium ovale is mainly found



in Africa. About 4000 cases a year are reported
in Europe (notification rate <1 per 100,000)
with a declining trend. In 2007, 70% of the
cases were reported by three countries (Ger-
many, Italy and the UK). Patterns of importa-
tion reflect travel destinations. The most com-
mon source of imported falciparum malaria
is West Africa, followed by East and Central
Africa.

The case fatality rate in Europe is low (about
0.5% in England and Wales).

Clinical features

Malaria may present with almost any clini-
cal pattern. The most classic symptom is the
malarial rigor, the periodic nature of the at-
tacks of fever may give a clue as to the diag-
nosis. The disease must be considered in any-
one who has been exposed to the parasite, by
travel, blood transfusion or the rare airport
malaria.

Complications are associated with high
parasitaemia and are therefore more com-
mon in non-immune adults and children.
The course may be rapid: delay in diag-
nosis of P. falciparum malaria is associated
with increased mortality (e.g. due to cerebral
malaria).

Laboratory confirmation

Diagnosis is by demonstrating parasites in the
peripheral blood. A minimum of three speci-
mens should be taken at the height of fever.
Thick films are of particular value when the
parasitaemia is low; the technique requires ex-
perience. A thin film enables a parasite count
(number of parasites per 100 red blood cells)
to be performed and the parasite species to
be more clearly identified. Slides should be
reviewed by an expert so that a species diag-
nosis, essential to guide chemotherapy, can
be made.

Serology has no part to play in diagnosis of
acute malaria. Antigen detection methods for
malaria antigen are under development, but
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as yet do not compare with the sensitivity and
specificity of microscopy.

Transmission

Malaria is normally transmitted by the bite of
the female anopheline mosquito. Rare cases
of ‘airport malaria’ happen when an infected
mosquito introduced to Europe bites a host
before dying. There are also rare transmissions
through blood donation, needlestick injury
or poor hospital infection control.

Acquisition

The incubation period (time from infection to
appearance of parasites in blood) varies with
infecting species:

P. falciparum : 5-7 days

P. vivax: 6-8 days

P. malariae: 12-16 days

P. ovale: 8-9 days

In transfusion-associated malaria the incuba-
tion period is much shorter.

In P. vivax and P. ovale some parasites
remain dormant in the liver (hypnozoites):
these can take up to a year before becoming
active.

Prevention

e Good advice to those travelling is essential.
The risk of those visiting relatives is often un-
derestimated by travellers and those provid-
ing advice: pre-existing immunity will proba-
bly have waned.
e Prevention of mosquito bites (the
mosquitoes bite mainly at night):
(@) sleep in fully air-conditioned or
screened accommodation and use knock-
down insecticide in the room each
evening;
(b) if the room cannot be made safe,
sleep under bed nets; impregnation with
pyrethrum enhances the efficacy of nets;
(c) electrical pyrethroid vapouriser in the
room may also be useful;
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(d) wear long-sleeved garments and long

trousers between dusk and dawn; and

(e) use mosquito repellents.
e Suppression of the malaria parasite with
chemoprophylaxis. Regular antimalarial pro-
phylaxis should generally be taken for 1 week
before travel to an endemic area and 6 weeks
after return. Changing patterns of resistance
mean that specialist advice should be con-
sulted.
e Control of malaria in populations depends
on diminishing or eradication of the vec-
tor, the Anopheles mosquito. Methods include
spraying of houses with insecticides and the
destruction of larval sites by removing stand-
ing water.

Surveillance

e Malaria is notifiable in many countries, in-
cluding most of Europe.

e Cases should be reported to national au-
thorities so that advice on prophylaxis can
be based upon observed patterns of risk.

Response to a case

e A travel history should be taken.

e If there is no travel history, information
about transfusions or injections (including
drug misuse) and proximity to airports should
be sought.

e Patients should be reviewed 28 days after
treatment to confirm parasitological and clin-
ical cure. Patients who have splenic enlarge-
ment should avoid body contact sports and
strenuous exercise due to a risk of splenic
rupture.

Investigation of a cluster and
control of an outbreak

o If clusters arise from areas where malaria has
not previously been recognised, the national
authorities should be informed. Travel advice
should be reviewed.

e If cases occur in people who have not been
abroad, consider blood, nosocomial and air-
port exposures.

Suggested case-definitions for an
outbreak

Clinical: fever and/or compatible illness in
person who has travelled to an area in
which malaria is endemic.

World Health Organization categories:

Autochthonous:

e indigenous: ~ malaria  acquired by

mosquito transmission in an area where

malaria is a regular occurrence;

e introduced: ~ malaria  acquired by

mosquito transmission from an im-

ported case in an area where malaria is

not a regular occurrence.

Imported: malaria acquired outside a spe-
cific area.

Induced: malaria acquired through artifi-
cial means (e.g. blood transfusion, com-
mon syringes or malaria therapy).

Relapsing: renewed manifestation (i.e. of
clinical symptoms and/or parasitaemia)
of malarial infection that is separated
from previous manifestations of the
same infection by an interval greater
than any interval resulting from the
normal periodicity of the paroxysms.

Cryptic: an isolated case of malaria that
cannot be epidemiologically linked to
additional cases.

3.49 Measles

Measles is a systemic viral infection caused
by a paramyxovirus. Its main features are
fever, rash and respiratory disease. The pub-
lic health significance of measles is that it
is highly infectious but can be prevented by
vaccination.



Suggested on-call action

Obtain history of immunisation, contact
with suspected or confirmed cases and
travel. If diagnosis is likely, identify vul-
nerable contacts and assess susceptibility.

Epidemiology

In the pre-vaccination era, measles circu-
lated widely and most people were infected
in childhood. The epidemiology of measles
in the post-vaccination era varies across Eu-
rope, depending on the evolution of vac-
cine strategies and vaccine coverage. In coun-
tries where coverage has been high for many
years, the disease has been virtually elimi-
nated. In 2008, eight European countries re-
ported rates below 1 per million, and five
countries (Estonia, Hungary, Slovakia, Slove-
nia and Iceland) reported zero cases (Table
3.49.1). The highest rates were in the UK
(2.4 per 100,000), Italy (2.1 per 100,000) and
Austria (1.9 per 100,000). These countries, as
well as France and Germany, have reported
large outbreaks in recent years. One death
(in the UK) and five cases complicated with
encephalitis were reported in 2008. Continu-
ing suboptimal vaccine coverage in countries
reporting outbreaks means that the World
Health Organization target of measles elim-
ination in Europe has not been met.

Clinical features

In an unvaccinated child, there is a prodromal
illness with a high fever and a coryzal respira-
tory infection. There is cough, conjunctivitis
and runny nose. Koplik’s spots appear during
the early part of the illness — these look like
grains of salt on a red inflamed background
and are found on the mucosa of the cheek
next to the upper premolars and molars. The
rash of measles starts on day 3 or 4, initially
in the hairline, but spreads rapidly to cover
the face, trunk and limbs. It is maculopapu-
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lar but not itchy. Koplik’s spots fade as the
rash appears. The rash fades over 1 week to
10 days.

In a vaccinated person, the illness is usually
mild with a low-grade fever, transient rash
and absent respiratory features.

Complications of measles include pneu-
monitis, secondary bacterial infection, espe-
cially acute otitis media and pneumonia, and
encephalitis. Complication rates are higher
in malnourished or immunosuppressed chil-
dren. Subacute sclerosing panencephalitis is
a late, slow-onset, progressive complication
which occurs in about 1 per million cases. It
is always fatal.

Laboratory confirmation

The diagnosis can be confirmed by PCR test-
ing of oral fluid (Oracol) throat swabs, na-
sopharyngeal aspirate (NPA), urine, CSF or tis-
sue or serology (single raised IgM or rise in
1gG). Measles IgM can be detected in saliva
if the specimen is collected between 1 and
6 weeks after the onset of symptoms.

Transmission

Humans are the only reservoir. Carriers are
unknown. Spread is from person to person by
direct contact with nose and throat secretions
or respiratory droplets; less commonly, indi-
rectly by articles freshly soiled with nose and
throat secretions.

Acquisition

The incubation period is 7-18 days, usually
about 10 days. The period of communicabil-
ity starts just before the onset of the pro-
drome and lasts until 4 days after the rash
appears. Measles is highly infectious, with a
reproduction rate of 15-17 (i.e. 15-17 sec-
ondary cases in a susceptible population for
every index case). Natural infection provides
lifelong immunity. Vaccine-induced immu-
nity is lower, but is also usually lifelong and
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Table 3.49.1 Measles cases and notification rate in Europe in 2008

Notification rate per

Country Total cases Confirmed cases 100,000
Austria 446 156 1.9
Belgium 98 98 0.92
Bulgaria 1 1 <0.1
Cyprus 1 1 0.13
Czech Republic 2 2 <0.1
Denmark 14 14 0.26
Estonia 0.00
Finland 5 5 <0.1
France 604 305 0.48
Germany 916 779 0.95
Greece 1 1 <0.1
Hungary 0 0 0.00
Ireland 55 13 0.30
Italy 5311 1236 2.1
Latvia 3 3 0.13
Lithuania 1 1 <0.1
Luxembourg 1 1 0.21
Malta 1 1 0.24
Netherlands 109 109 0.66
Poland 100 89 0.23
Portugal 1 1 <0.1
Slovakia 0 0 0.00
Slovenia 0 0 0.00
Spain 229 198 0.44
Sweden 25 25 0.27
UK 1462 1442 2.4
EU total 9400 4495 0.90
Iceland 0 0 0.0
Liechtenstein - - -
Norway 4 4 <0.1
Total 9404 4499 0.89

Source of data: European Centre for Disease Prevention and Control (ECDC) Annual Epidemiological

Report 2010.

can be boosted by exposure to circulating wild
virus. In developed countries, maternal anti-
body persists for up to 12 months; this period
may be shorter when the maternal immunity
is vaccine-induced.

Prevention

e Vaccinate with a combined measles/
mumps/rubella (MMR) or measles/mumps/
rubella/varicella (MMRYV) vaccine. Two doses
are required: the first at 12-18 months of age;

the timing of the second dose varies from 2
to 13 years of age (for schedules in Europe
see www.euvac.net/graphics/vaccination/var.
html). The only contraindications to measles
vaccine are immunosuppression, allergy to
neomycin or kanamycin and a severe reac-
tion to a previous dose. Measles vaccine can
be safely given to children with egg anaphy-
laxis.

e Vaccination should not be given within 3
weeks of another live vaccine (except oral po-
liovirus vaccine) or within 3 months of an
injection of immunoglobulin.



Surveillance

Measles is notifiable throughout Europe, and
enhanced surveillance is in place through
the EU community network for vaccine-
preventable infectious diseases (euvac.net).
This surveillance scheme collects the follow-
ing data for confirmed and probable cases: age
group, immunisation status, hospital treat-
ment, whether acute encephalitis occurred,
whether the case died and whether infection
was imported from another country.

Response to a case

e Obtain laboratory confirmation.

e Determine the source of infection (includ-
ing travel history).

e Identify vulnerable contacts (immunocom-
promised, pregnant, infants); assess their ex-
posure risk and susceptibility and give human
normal immunoglobulin (HNIG).

e Consider vaccine for other contacts (effec-
tive if given within 72 hours of exposure).

e Exclude confirmed and likely cases from
school, nursery, college or work until 5 days
from the onset of rash.

e Exclude healthcare workers from work who
have been contact with a case, if there is no
evidence of protection, from the fifth day of
exposure, until immunity can be provided
(vaccine) or demonstrated (IgG).

Response to a cluster and
investigation of an outbreak

As per case investigation, but also convene an
outbreak team and consider need for commu-
nity vaccination programme.

Suggested case-definition for an
outbreak

Suspected case:

e Fever (>38°C if measured); plus
e Rash; plus one of :

e Conjunctivitis, cough, coryza.
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Confirmed case:

e Confirmed wild measles virus in any
clinical specimen; or

e Measles IgM in blood or saliva; or

e Fourfold or greater rise in measles IgG in
blood.

3.50 Meningococcal
infection

Meningococcal infection is the spectrum of
disease caused by the bacterium Neisseria
meningitidis. The infection may present as
meningitis, septicaemia, or a combination
of both. The public health significance of
meningococcal infection lies in the severity of
the disease, the absence of effective serogroup
B vaccines, the ability of the infection to cause
unpredictable clusters and the intense public
anxiety that inevitably accompanies a case or
cluster.

Suggested on-call action

e Ensure rapid admission to hospital and
administration of pre-admission benzyl
penicillin.

e Initiate laboratory investigations to con-
firm diagnosis.

e Arrange chemoprophylaxis for close
contacts of confirmed or probable cases.

Epidemiology

The incidence of notified meningococcal in-
fection in Europe in 2008 was 0.9 per 100,000
population and has stabilised in recent
years, having decreased by half since 1999
(1.9 per 100,000). The rate varies from <1
to 3.5 per 100,000. Highest rates are in Ire-
land (3.5 per 100,000) and the UK (2.1 per
100,000). The decrease over the past decade
is partly due to the impact of meningococcal
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C vaccines in some countries, but also to a
general decline in serogroup B disease.

There are 13 serogroups of Neisseria menin-
gitidis. In Europe, serogroups B and C account
for over 95% of cases. Serogroup B is more
common than C.

Children under the age of 5 years are most
frequently affected, with a peak incidence
at about 6 months of age, which coincides
with the loss of maternally derived immunity.
There is a second, smaller peak in teenagers.

Most cases arise sporadically, although
clusters occur from time to time. These are
unpredictable, although they often occur in
educational establishments or in the military.
Serogroup C disease tends to cause clusters
more than serogroup B.

The infection is seasonal, with a higher in-
cidence in the winter months. There are geo-
graphical variations in the disease, although
these are not consistent over time. Local
increases are often associated with the ar-
rival of a strain not previously seen in that
community.

There are a number of factors that predis-
pose to meningococcal infection. These in-
clude passive smoking, crowding, recent in-
fluenza type A infection, absence of a spleen
and complement deficiency. Travellers to the
meningitis belt of Africa (where outbreaks of
serogroup A disease are common) may be at
risk of disease. Cases (serogroup A and W135)
among pilgrims to the Hajj at Mecca have
prompted a requirement for a certificate of
meningococcal vaccination from visitors.

Clinical features

The early symptoms are non-specific and are
often mistaken for a viral infection. In in-
fants there is fever, floppiness, high-pitched
crying and sometimes vomiting. Older chil-
dren and adults have a fever, malaise, in-
creasing headache, nausea and often vom-
iting. The illness usually progresses rapidly,
although sometimes there is a slower onset,
which causes diagnostic difficulty. In infants
there is progressive irritability, altered con-
sciousness and sometimes convulsions. Older

children and adults develop photophobia and
neck stiffness with a positive Kernig’s sign, al-
though these features are sometimes absent.

An important feature is the appearance of
a petechial rash, which indicates that there is
septicaemia. The rash is not always present,
or there may be only a few petechiae, so a
careful search for petechiae is important in
suspected cases. The ‘glass test’ (http://www
.meningitis-trust.org/meningitis-info/signs-
and-symptoms/glass-test/) can be used to
distinguish a haemorrhagic rash from other
types of rash.

Patients with rapidly advancing disease
may develop hypotension, circulatory col-
lapse, pulmonary oedema, confusion and
coma. The overall case fatality rate is about
10%, although for patients without septi-
caemia the outlook is better. Approximately
15% of survivors have permanent sequelae,
including deafness, convulsions, mental im-
pairment and limb loss.

Laboratory confirmation

Obtaining laboratory confirmation in sus-
pected cases is essential for public health
management. Specimens should be taken as
soon as a suspected case is seen in hospi-
tal (Box 3.50.1). The single most important
specimen is blood for culture and polymerase
chain reaction (PCR) diagnosis. There is often
reluctance to perform a lumbar puncture be-
cause of the risk of coning; however, where a
CSF sample has been obtained, this should be
submitted for microscopy, culture and PCR.
Meningococcal DNA can be found in the cere-
brospinal fluid (CSF) up to 96 hours after com-
mencing antibiotics. A throat swab should
also be obtained for culture (the yield from
cases is about 50% and is unaffected by prior
administration of antibiotic). A rash aspirate
for microscopy is a further useful specimen.
A throat swab from family members before
chemoprophylaxis may also help to identify
the causative organism, although counselling
is advised before swabbing to prevent feel-
ings of guilt should a household member be
found to be the source of infection. Acute
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meningococcal infection

Box 3.50.1 Suggested laboratory specimens/investigations in suspected

e Blood for culture

culture, PCR
e Nasopharyngeal swab

e Blood for PCR (EDTA or other unclotted blood specimen)

e Serum (on admission and 2-6 weeks later)

e CSF for microscopy, culture, PCR (provided raised intracranial pressure has been ruled out)
e Aspirate from other sterile sites suspected of being infected (e.g. joints) for microscopy,

and convalescent serology can also provide a
diagnosis, although the result is often
obtained too late to affect either clinical or
public health management; however, it may
be useful in the investigation of a potential
cluster as it provides serogroup information.
It is important to determine the serogroup
of the infecting organism, to inform deci-
sions about vaccination. PCR diagnosis is
serogroup-specific and a result is available
within a few hours. Latex agglutination tests
are also available as a rapid screening method
when there is a positive culture, although
the national reference laboratory should ide-
ally confirm the result. Genotyping methods
such as porA sequencing, pulsed field gel elec-
trophoresis (PFGE) and multi-locus sequence
typing (MLST) provide a much more precise
typing than phenotype-based methods.

Transmission

The infection is spread from person to person
through respiratory droplets and direct con-
tact with nose and throat secretions. Infectiv-
ity is relatively low, and transmission usually
requires prolonged close contact such as oc-
curs in the household setting or through ‘wet’
mouth Kissing.

Humans are the only reservoir, and the or-
ganism dies quickly outside the host. Approx-
imately 10% of the population carries the
organism harmlessly in the nasopharynx.
Carriage confers natural immunity. During
outbreaks, carriage rates of the outbreak strain
may rise sharply, to as high as 50%. How-

ever, there is no consistent relationship be-
tween carriage rates and disease, and some
outbreaks occur in the absence of normal car-
riage. Increased rates of carriage have been
observed in smokers, in crowded conditions
and among military recruits.

The most common setting for transmission
to occur is within households, where a mem-
ber of the household (usually an adult) has
recently become a carrier and infects a suscep-
tible household member (usually a child). The
absolute risk, in the absence of chemopro-
phylaxis, of a second case in the same house-
hold in the month following an index case is
about 1 in 300. In comparison, transmission
in other settings is rare; the estimated risks of
a second case in the month following an in-
dex case in a pre-school group, primary and
secondary school are 1 in 1500, 1 in 18,000
and 1 in 33,000, respectively. Transmission
from patients to healthcare workers has been
documented but is also rare, occurring where
there has been direct exposure to nasopha-
ryngeal secretions.

Acquisition

There is no true incubation period, as the or-
ganism may be carried in the nasopharynx
for a variable time before invasive disease. In-
vestigations of clusters suggest an incubation
period of 3-5 days, although it may occasion-
ally be up to 10 days. Patients are usually no
longer infectious within 24 hours of starting
antibiotic treatment, although it should be
noted that some antibiotics used in treatment
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(e.g. penicillin) will only temporarily suppress
carriage. For this reason a chemoprophylactic
antibiotic should be given before hospital
discharge.

Maternal immunity to meningococcal in-
fection is passed across the placenta to the
neonate, but only lasts for a few months.
Subsequent carriage of pathogenic and non-
pathogenic meningococci confers serogroup-
specific natural immunity, which usually de-
velops within 7 days of acquisition. Carriage
of pathogenic meningococci is unusual in in-
fancy and early childhood, rises progressively
to peak at 25% in 15- to 19-year-olds and then
slowly declines through adult life.

Prevention

e Polysaccharide vaccines have been super-
seded by polysaccharide-protein conjugate
vaccines against serogroups A, C, WI135
and Y. They induce immunological mem-
ory, which is likely to be lifelong. Routine
group C vaccination has been introduced
in a number of countries in Europe, with
dramatic impact. Schedules vary: the first
countries to introduce vaccination (e.g. the
UK) implemented infant immunisation; more
recent programmes have opted for a single
dose in the second year of life. The need for
subsequent booster doses in older children/
adolescents is under evaluation.

e Serogroup B vaccines have to date per-
formed poorly in clinical trials (particularly
in children) and are not yet generally avail-
able, although one candidate vaccine appears
promising and is likely to be available in
Europe soon.

Surveillance

e Both acute meningitis and meningococcal
septicaemia are notifiable in most European
countries, including the UK.

e Laboratory reports are another important
source of data in most countries, although
increasing use of pre-admission antibiotics
means that there is now greater reliance on
non-culture diagnoses for surveillance.

Response to a case

e Public health action is indicated for con-
firmed or probable cases; it is not indicated
for possible cases or infection in non-sterile
sites (except for meningococcal conjunctivi-
tis which is an indication for public health
action because of the high immediate risk of
invasive disease).
e There are four key actions for the public
health practitioner:
(a) ensure rapid admission to hospital and
that pre-admission benzyl penicillin has
been given. Prompt action may reduce the
case fatality rate by up to 50%;
(b) ensure that appropriate laboratory in-
vestigations are undertaken;
(c¢) arrange for chemoprophylaxis for close
contacts, and vaccine if the infection is due
to a vaccine-preventable strain.

The aim of chemoprophylaxis is to erad-
icate the infecting strain from the net-
work of close contacts, and thus prevent
further cases among susceptible close con-
tacts. Chemoprophylaxis should be given
as soon as possible. Close contacts are de-
fined as people who have had close pro-
longed contact with the case in the week
before onset. This usually includes house-
hold members, girlfriends/boyfriends, reg-
ular childminders and sometimes students
in a hall of residence. Following a single
case classroom, nursery and other social
contacts do not need chemoprophylaxis.
Chemoprophylaxis for healthcare workers
exposed to a case is only recommended for
those whose mouth or nose is directly ex-
posed to large particle droplets/secretions
from the respiratory tract of a probable
or confirmed case of meningococcal dis-
ease during acute illness until completed
24 hours of systemic antibiotics.

The aim of vaccination is to prevent late
secondary cases. There is less urgency for
vaccination, as chemoprophylaxis aims to
prevent the early secondary cases. Conju-
gate vaccine should be offered to all close
contacts of serogroup A, C, W135 or Y dis-
ease as defined above; the index case should
also receive vaccine.



(d) Provide information about meningo-
coccal disease to parents, GPs and educa-
tional establishments. The aim here is to im-
prove the outcome of any secondary cases
that may occur and to prevent rumours and
anxiety.

Investigation of a cluster

e Obtain serotyping or genotyping to see if
cases are potentially linked.

e Look for links to educational or other insti-
tutions.

Response to an outbreak

e Seek expert advice and establish an out-
break control team.

e Information dissemination is essential.

e Where clusters occur in an educational es-
tablishment, the following action is recom-
mended:

(a) two or more possible cases (see case defi-
nition): prophylaxis to household or institu-
tional contacts is not recommended;

(b) two confirmed cases caused by different
serogroups: only give prophylaxis to house-
hold contacts;

(c) two or more confirmed or probable cases
that are, or could be, caused by the same strain
within a 4-week period: prophylaxis to house-
hold contacts and to a defined close contact
group within the establishment. This may in-
clude, for example, classroom contacts, chil-
dren who share a common social activity or a
group of close friends;

e two or more confirmed or probable cases
which are, or could be, caused by the same
strain separated by an interval of more than
4 weeks: consider wider prophylaxis, but seek
expert advice.

e Where clusters occur in the wider com-
munity, age-specific attack rates should be
calculated: the numerator is the number of
confirmed cases and the denominator is the
population within which all the cases reside.
This may be difficult to define.

e Vaccination and chemoprophylaxis for the
community may be indicated for clusters of
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serogroup C disease where attack rates are
high (e.g. above 40 per 100,000).

Suggested case-definitions

Confirmed case: invasive disease (meningi-
tis, septicaemia, or infection of other
normally sterile tissue) confirmed as
caused by Neisseria meningitidis.

Probable case: clinical diagnosis of invasive
meningococcal disease without labora-
tory confirmation, in which the Con-
sultant in Communicable Disease Con-
trol (CCDC), in consultation with the
clinician managing the case, consid-
ers that meningococcal disease is the
likeliest diagnosis. In the absence of
an alternative diagnosis a feverish, ill
patient with a petechial/purpuric rash
should be regarded as a probable case
of meningococcal septicaemia.

Possible case: as probable case, but the
CCDC, in consultation with the clin-
ician managing the case, considers
that diagnoses other than meningo-
coccal disease are at least as likely.
This includes cases treated with antibi-
otics whose probable diagnosis is viral
meningitis.

3.51 Molluscum
contagiosum

Molluscum contagiosum is a skin infection
caused by a poxvirus that replicates in epider-
mal cells to produce characteristic smooth-
surfaced white or translucent papules 2-5 mm
in diameter.

Epidemiology
Molluscum contagiosum is more common

in boys than in girls. Incidence peaks at
age 10-12 years of age and again in young
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adults due to sexual transmission. It is more
common in people who are immunocompro-
mised and prevalence rates of 5-18% have
been reported in persons with HIV infec-
tion. UK GPs reported a mean weekly in-
cidence in 2009 of 3.5 per 100,000 popu-
lation which continues a slight downward
trend.

Clinical features

Molluscum contagiosum may occur on any
part of the body but in adults it often af-
fects the anogenital area. There are usually
about 20 lesions but they may be more ex-
tensive in HIV infection and atopic eczema.
The lesions resolve spontaneously after 6-24
months and treatment is only justified on
cosmetic grounds or if there is discomfort. If
necessary, diagnosis can be confirmed by the
typical appearance of the contents of the le-
sions on light microscopy or by electron mi-
Croscopy.

Transmission and acquisition

Transmission is by direct contact, both sex-
ual and non-sexual, from human cases.
Indirect spread can occur as a result of
contaminated objects and environmental sur-
faces. Autoinoculation also occurs as a result
of scratching. The incubation period is 2-12
weeks and a person will remain infectious as
long as the lesions persist. Transmission is
thought to be higher in families than in other
community settings such as schools.

Response to a case

Normal personal and environmental hygiene
should be observed. There is no need for an
affected person to stay away from work or
school. A child with molluscum contagiosum
can take part in most school activities, includ-
ing swimming.

3.52
Methicillin-resistant

Staphylococcus aureus
(MRSA)

Staphylococcus aureus is a common cause of
infection, ranging from minor skin sepsis to
life-threatening septicaemia. There are many
clones of S. aureus, which may be distin-
guished by molecular genotyping methods.
Over 80% of S. aureus produce penicilli-
nases and are resistant to benzyl penicillin.
Cloxacillin and flucloxacillin are not inac-
tivated by this enzyme and were gener-
ally the antibiotics of choice before resis-
tance to these antibiotics became common
in the mid-1980s, particularly in hospitals.
Laboratory identification of these resistant
strains uses methicillin, an antibiotic no
longer used therapeutically, and they are
referred to as methicillin-resistant Staphylo-
coccus aureus (MRSA). The mechanism of
methicillin resistance is usually the pro-
duction of a low-affinity penicillin-binding
protein rather than the production of a
beta-lactamase. Most MRSA are sensitive to
vancomycin but isolates with intermediate-
level resistance to vancomycin (VISA) have
been reported. Staphylococcal food poison-
ing is an intoxication rather than an infection
(see Chapter 3.73).

Suggested on-call action

e The local health protection team should
be prepared to assist the infection control
doctor to investigate and control nosoco-
mial outbreaks of MRSA.

e The public health team may be asked
to advise on the management of a cluster
of cases of methicillin-sensitive S. aureus
(MSSA) or MRSA infection in the commu-
nity.




Epidemiology

In the UK, levels of MRSA in hospitals have
risen over the last decade and it has emerged
as a major public health problem and source
of public and political concern. This rise
has been attributed to the appearance of
new strains with epidemic potential, hospi-
tal patients who are increasingly vulnerable
to infections like MRSA, failure to main-
tain good hospital hygiene including hand-
washing, more intensive bed usage, greater
throughput of patients, more transfer of pa-
tients between wards and hospitals and reduc-
tions in staffing levels.

Data from the European Antimicrobial Re-
sistance Surveillance System (EARSS) for 2007
indicates that 10 out of 28 countries, mainly
Southern European countries, the UK and Ire-
land reported that the proportion of MRSA
bacteraemias was 25% or higher. In Norway,
Sweden, Finland, Denmark, Iceland and the
Netherlands the proportion remained below
2%. These large variations in MRSA levels in
European countries may be due to histori-
cal differences in their approaches to MRSA
control.

In England and Wales, MRSA as a pro-
portion of total S. aureus bacteraemias in-
creased from 2% in 1990 to 42% in the early
2000s but has since declined to 19% in 2009.
A mandatory MRSA bacteraemia surveillance
scheme for all acute hospitals in England
was introduced in April 2001. In the first
year of surveillance over 7000 cases were re-
ported and since then cases have declined
to 6383 in 2006-2007, 4451 in 2007-2008,
2933 in 2008-2009 and 1898 in 2009-2010.
Currently, about half the reported bacter-
aemias occur 3 days or more after admis-
sion to hospital, implying nosocomial rather
than community acquisition although many
of the community-acquired cases will have
healthcare-related risk factors. Risk factors for
MRSA bacteraemia include age (mean age
69 years), male gender (65% of patients),
pre-existing medical conditions (renal failure,
diabetes, immunosuppression) or invasive
procedures (surgery, central or peripheral in-
travenous devices).
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In the community methicillin-sensitive S.
aureus (MSSA) colonisation rates are around
30% while MRSA colonisation rates are 1%.
Independent risk factors for MRSA colonisa-
tion in one study were age over 75 years,
recent hospital admission and diabetes. The
prevalence of MRSA among persons without
risk factors is 0.24% or lower.

Clinical features

The clinical syndromes associated with
S. aureus infection are summarised in Table
3.52.1. MRSA causes infection or colonisation
in the same way as MSSA. However, because
there are fewer antibiotic treatment options
MRSA infections are more difficult to treat
and morbidity, length of hospital stay and
treatment costs may all be increased.
Recently, a new pattern of disease has
emerged in the UK caused by strains of
Staphylococcus aureus that produce Panton-
Valentine leukocidin (PVL), a toxin that
destroys white blood cells. PVL-SA which cur-
rently accounts for 2% of isolates can be
either MSSA or MRSA. In the UK, PVL pos-
itive MSSA was common in the 1960s caus-
ing boils and abscesses in previously healthy
individuals. Recently, there has been an in-
crease in infections due to PVL-SA. These
are usually mild skin and soft tissues infec-
tions (SSTI) but occasionally invasive infec-
tions occur including necrotising fasciitis, os-
teomyelitis, septic arthritis, pyomyositis and
necrotising haemorrhagic pneumonia which
may follow a influenza-like illness, affecting
otherwise healthy young people in the com-
munity with high mortality. PVL-SA infec-
tions are usually sporadic but there have been
clusters and outbreaks in community and
healthcare settings. In North America, in re-
cent years, the USA300 clone, a community-
associated (CA) MRSA (most isolates of which
are PVL positive) has become prevalent in
community and hospital settings. It causes
clusters of extensive SSTI. Risk factors for CA-
MRSA and PVL-SA are similar and include skin
lesions, skin-to-skin contact and sharing con-
taminated items. Settings in which people are
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Table 3.52.1 Clinical syndromes associated with S. aureus

Infection

Comments

Acute osteomyelitis

Bacteraemia and
septicaemia
Skin infection
Cellulitis
Conjunctivitis
Septic arthritis

Infection is usually haematogenous but may spread from adjacent structures
or arise in association with peripheral vascular disease.

Often associated with infection in other sites such as pneumonia, cellulitis or
wound infection.

Folliculitis, carbuncle, furunculosis (boils), impetigo.

May follow trauma.

May be due to haematogenous spread from distant site or direct inoculation
from a penetrating wound or bite, from adjacent osteomyelitis, prosthetic
joint surgery or when intra-articular injections are given. Risk factors include
trauma, joint diseases such as rheumatoid arthritis or osteoarthritis, debility,

immunosuppressive therapy and intravenous drug abuse.

Staphylococcal
pneumonia

Rare but may follow influenza, measles, chronic bronchitis or surgery. May
occur in children in the first 8 weeks of life and may be complicated by

pleural effusion, empyema or lung abscess.

Staphylococcal
scalded skin
syndrome

Toxic shock
syndrome

Fever, tender erythematous rash, large bullae and exfoliation of sheets of skin
due to certain S. aureus phage groups which produce an exotoxin.

Due to exotoxins produced by S. aureus and comprises fever, hypotension,
thrombocytopenia, vomiting and diarrhoea, skin rash with later

desquamation, renal, hepatic and CNS dysfunction. Associated with tampon
use but can occur with infection at other sites.

in close contact such as households, sports
teams, military camps, prisons and gymnasia
are particularly likely to be affected.

Laboratory confirmation

The laboratory diagnosis of S. aureus infection
requires microbiological examination of ap-
propriate clinical specimens. As a minimum,
a Gram stain, culture and antibiotic sensitiv-
ities should be requested. Historically, bio-
chemical tests and phage typing were the
mainstay of diagnosis but advancing labo-
ratory techniques have provided increasing
amounts of genotype data and allowed a
growing understanding of the molecular ba-
sis for virulence, antibiotic resistance and
epidemiology. The latest techniques include
multi-locus sequence typing (MLST) which
allows different genotypes or clones to be
identified which have distinct epidemiolog-
ical features and clinical presentations.

Transmission

The reservoir of S. aureus is colonised or in-
fected humans and, rarely, animals. The main
sites of colonisation are the anterior nares and
skin whilst purulent discharges from wounds
and other lesions are the main sources in in-
fected persons. Infection is spread directly on
hands and indirectly via skin scales, fomites,
equipment and the environment. In about
one-third of cases infection is endogenous.
Some carriers are more efficient at spreading
infection than others. MRSA rarely invades
intact skin but can invade pressure sores, sur-
gical wounds and intravascular catheter sites
and may then lead to severe infections.

Acquisition

The incubation period is 4-10 days and a per-
son will remain infectious to others as long
as the infection or carrier state persists. Risk



factors for nosocomial acquisition of MRSA
include prolonged hospital stay, intensive
care, prolonged antimicrobial therapy and
surgical procedures.

Prevention

e Guidelines are available for the control of
MRSA and PVL-SA (see Appendix 2).

e In UK hospitals a targeted approach is usu-
ally adopted in which the control measures
are determined by the type of ward (non-
acute, acute, intensive care or high risk), the
presence of susceptible patients and the back-
ground level of MRSA.

¢ In addition to basic infection control mea-
sures such as handwashing and personal
protective equipment, interventions may
include isolation, case finding by microbio-
logical screening of patients and statf and
clearance of MRSA wusing topical or sys-
temic antibiotics and antiseptic detergents
and dusting powder.

e Movement of patients within and between
hospitals should be minimised and appropri-
ate antibiotic prophylaxis should be used dur-
ing surgery.

¢ Attention to hospital hygiene, an antibiotic
policy, support from senior management and
a properly resourced infection control team
are further important requirements.

Surveillance

¢ In the community, specimens for microbio-
logical examination should be collected from
cases of suspected staphylococcal infection.

e [t is not usually necessary to report individ-
ual cases of MRSA in the community but clus-
ters of cases should be reported to the local
health protection team. Cases of MRSA bac-
teraemias may be subject to investigation as a
sentinel event or untoward occurrence. Cases
of PVL-SA infection should be reported to the
local public health team so that risk factors
can be considered with a view to identifying,
screening and de-colonising contacts of the
case.
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e In hospitals the infection control team
should agree testing protocols. As a minimum
all patients with clinical lesions should be
sampled. In many hospitals nasal and skin
swabs are collected routinely on patients who
are admitted to high-risk areas of the hospital
such as ICU. Cases of MRSA will then be read-
ily detected by alert organism surveillance.

Response to a case

e Treatment guidelines for cases and carriers
in hospitals and the community should be
used. Antibiotic treatment should be guided
by the results of antibiotic sensitivity testing.
e Discharging lesions should be covered with
impermeable dressings if practicable.

e Contact with infants and other suscepti-
ble groups should be avoided and school-age
children and cases in high-risk occupations
should stay at home until no longer infec-
tious.

e Colonisation with MRSA should not pre-
vent a patient being discharged from hospi-
tal to their own home or to a nursing home
if their general clinical condition allows it.
There should be good communication be-
tween the hospital infection control team and
the nursing home staff.

Investigation of a cluster and
control of an outbreak

e Despite the implementation of infection
control measures, outbreaks of MRSA and
MSSA are reported from hospitals, commu-
nity nursing homes, military barracks, day-
care settings and amongst groups of peo-
ple participating in contact sports such as
wrestling or rugby.

e An outbreak may be defined as an increase
in cases of S. aureus infection or colonisation
or a clustering of new cases due to the trans-
mission of a single strain in a particular set-
ting.

e Qutbreaks are investigated in a system-
atic fashion including search for infected
cases and carriers; requesting appropriate
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laboratory tests; typing to confirm that cases
are caused by the same strain; screening con-
tacts and staff to detect carriers who may
be the source of infection; environmental
investigation and microbiological sampling;
reviewing clinical practice such as wound
closure and antibiotic use; and reviewing
infection control practice, including hand-
washing, cleaning of equipment and care of
catheter sites.

e In an MRSA outbreak, additional control
measures may be required including restrict-
ing or suspending admissions, restricting the
movement of staff and patients, limiting the
use of temporary staff and ward closure.

Suggested case-definitions for an
outbreak

e A patient or staff member who has MRSA
isolated for the first time from a clinical
sample or screening swab.

or
e A patient or staff member who is positive
for a second or subsequent time having
been successfully treated and shown to be
microbiologically clear of MRSA.
Cases are classified as infected if any of
the signs and symptoms of infection are
present otherwise they are classified as
colonised.

3.53 Mumps

Mumps is a systemic viral infection charac-
terised by parotitis. It is caused by a paramyx-
ovirus. The public health significance of
mumps is that complications are common
and it is preventable by vaccination.

Suggested on-call action

None usually required.

Epidemiology

Before vaccination was introduced, mumps
caused epidemics every 3 years, with high-
est attack rates in children aged 5-9
years. Following the introduction of mumps-
containing vaccines, the incidence has de-
clined throughout Europe. In 2008 the no-
tification rate was 2.8 per 100,000 and in
five countries (Finland, Greece, Netherlands,
Slovakia and Iceland) the rate was below
1 per million. Highest rates were reported
in Ireland (16 per 100,000), Bulgaria (15 per
100,000), Romania (11 per 100,000), Luxem-
bourg (5.4 per 100,000) and the UK (4.3 per
100,000) (ECDC Annual Epidemiological Re-
port 2010). In recent years, several countries
have reported outbreaks in older children and
adults; many of whom were previously vacci-
nated. A number of factors have contributed
to these outbreaks, including lack of catch up
campaigns when mumps-containing vaccines
were implemented, waning immunity after
vaccination and possible reduced effective-
ness to some strains of wild virus (strains cir-
culating recently in Europe have been geno-
types D, F, G and H whereas the commonly
used vaccine strains is genotype A).

Deaths from mumps are rare, although
meningitis is a relatively common complica-
tion: in the pre-vaccine era, mumps was the
most common viral cause of meningitis.

Clinical features

Tenderness and swelling of the parotid occur
in about 70% of cases. It can be confused with
swelling of the cervical lymph nodes. Other
common features of mumps include menin-
gitis (which is mild), orchitis (in adult males)
and pancreatitis. Rare features are oophoritis,
arthritis, mastitis and myocarditis.

Laboratory confirmation

Oral fluid (Oracol), throat swabs, nasopha-
ryngeal aspirate (NPA), urine or CSF may be



collected for PCR testing; virus can be found
from 7 before up to 9 days after the onset
of parotitis. Genotyping is available and may
be useful in the investigation of vaccine fail-
ures. Serological diagnosis is best achieved ei-
ther by demonstrating rising IgG antibody
(complement fixation, haemaglutination in-
hibition or ELISA) or IgM antibody by ELISA:
blood or saliva (gingival fluid) may be used.

Transmission

Human are the only reservoir. Carriage does
not occur. Mumps is moderately infectious,
with transmission occurring through droplet
spread and direct contact with saliva of a case.

Acquisition

The incubation period is 14-25 days (average
18 days). Cases are infectious for up to a week
(normally 2 days) before parotid swelling un-
til several days after.

Prevention

Routine MMR vaccination; two doses re-
quired (for schedules in Europe see www
.euvac.net/graphics/vaccination/var.html)

Surveillance

Notifiable disease in the majority of EU coun-
tries; enhanced surveillance (including labo-
ratory confirmation) is carried out through
the EU community network for vaccine pre-
ventable infectious diseases (www.euvac.net).

Response to a case

e Exclusion from school for 5 days from onset
of parotid swelling.

e Check vaccination status.

e Arrange for laboratory confirmation.
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Response to a cluster and
control of an outbreak

As for a case, but also consider school, institu-
tion or community-wide vaccination if cover-
age is low or during outbreaks.

Suggested case-definition for an
outbreak

Clinical: acute onset of parotid swelling, in
the absence of other obvious cause.
Confirmed: positive by PCR, IgM or four-
fold rise in IgG. Does not need to meet

clinical case-definition.

3.54 Mycoplasma

Mycoplasma pneumoniae causes acute respira-
tory infection and is an important cause of
community-acquired pneumonia during its
4-yearly epidemics.

Suggested on-call action

None, unless outbreak is suspected in an
institution containing frail individuals (if
so, treat symptomatic contacts).

Epidemiology

Most M. pneumoniae infection is never diag-
nosed. Epidemics occur approximately every
3-5 years and last 12-18 months, peaking in
winter(s), although this striking pattern has
become less evident in recent years. M. pneu-
moniae may be responsible for up to one-third
of community-acquired pneumonia during
these epidemics. Outside of epidemic periods,
as little as 1% of pneumonias may be due to
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this organism. Incidence rates are highest in
school-aged children, with a secondary peak
in adults aged 30-39 years. Outbreaks can oc-
cur in institutions, particularly amongst mili-
tary recruits.

Clinical features

Mycoplasma classically presents with fever,
malaise and headache with upper respiratory
tract symptoms such as coryza, sore throat or
unproductive cough. Up to 10% then progress
to tracheobronchitis or ‘atypical’ pneumonia
with a more severe cough, although mucop-
urulent sputum, obvious dyspnoea and true
pleuritic pain are rare. Onset is usually insid-
ious, with presentation often delayed 10-14
days. Asymptomatic infection may also oc-
cur, particularly in pre-school children. Those
with sickle cell anaemia or Down'’s syndrome
may be more severely affected.

Laboratory confirmation

The mainstay of diagnosis has been the
demonstration of a fourfold rise in serum-
specific IgG antibodies. However, it may take
several weeks for such a rise to become appar-
ent. Serology is increasingly being replaced
by polymerase chain reaction (PCR) of res-
piratory samples; lower respiratory samples,
such as sputum, are preferred, but nose/throat
swabs can be analysed. Other alternatives
may be available including culture on special
media, detection of serum-specific IgA or IgM
(positive after 8-14 days of illness) and anti-
gen detection.

Transmission

Humans are the sole reservoir. Transmission
requires relatively close contact. Although
school-age children appear to be the main
vectors of transmission, they usually only in-
fect family members and close playmates and

rarely start school outbreaks. Air-borne spread
by inhalation of droplets produced by cough-
ing, direct contact with an infected person
(perhaps including asymptomatics) and in-
direct contact with items contaminated by
nasal or throat discharges from cases proba-
bly all contribute to transmission.

Acquisition

The incubation period is reported as ranging
from 6 to 32 days. Two weeks is a reasonable
estimate of the median. The infectious period
probably does not start until coryza or cough
is evident (the serial interval is usually about
3 weeks). The length of infectiousness is un-
clear: 3 weeks from onset of illness can be used
as a general guideline if coughing has ceased,
although excretion may be prolonged de-
spite antibiotics. Immunity does occur post-
infection, but later re-infection is recognised.
Patients with functional asplenism may be
more prone to overwhelming infection.

Prevention

e Avoid overcrowding in closed communi-
ties.

e Safe disposal of items likely to be contami-
nated by respiratory secretions.

Surveillance

¢ Notifiable in a few countries, including the
Netherlands, Finland and Switzerland.

e Report to local public health authorities if
associated with an institution.

e Report laboratory confirmed cases to na-
tional surveillance systems.

Response to case

e Hygiene advice and care with respiratory
secretions.
e Not to attend work or school whilst unwell.



e Avoid contact with those with sickle cell
anaemia, Down’s syndrome or asplenism,
where possible.

Investigation of a cluster

e Look for links to institutions: however,
more likely to be links between families via
school-age children.

e Although clustering of onset dates may in-
dicate a common exposure, opportunities for
active intervention are likely to be limited.

Control of an outbreak

e Re-inforce hygiene and infection control
practices, especially relating to respiratory se-
cretions and handwashing.

¢ Avoid introduction of new susceptibles into
affected institutions with frail individuals
(e.g. nursing home).

e Warn local clinicians and remind them
of appropriate antibiotics for cases with
lower respiratory infection (macrolides, tetra-
cyclines or quinolones, i.e. not the usual first
choice for pneumonia).

¢ Consider feasibility of separating coughing
residents from asymptomatic ones.

e There is some evidence of the effectiveness
of prophylactic antibiotics (e.g. azithromycin
500mg on day 1 followed by 250mg for
4 days) to reduce the secondary attack rate
for symptomatic infection in vulnerable pop-
ulations.

Suggested case-definition for an
outbreak

Confirmed: serological confirmation of ill-
ness (IgM, IgA or fourfold rise in IgG)
or demonstration of antigen or PCR in
respiratory secretions.

Clinical: ~ pneumonia, bronchitis or
pharyngitis without other identified
cause in member of affected institution.
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3.55 Norovirus

Noroviruses (also known as small round struc-
tured viruses, SRSV or Norwalk-like viruses)
are the most common cause of gastroenteritis
in Europe. Although generally causing mild
illness, spread may be rapid, particularly in in-
stitutions. Other causes of viral gastroenteri-
tis include other caliciviruses (e.g. sapovirus),
rotavirus (see Chapter 3.66), adenovirus and
astrovirus.

Suggested on-call action

e If in group at risk for further transmis-
sion (Box 2.2.1), exclude from work or
nursery.

e If you or the reporting clinician/
microbiologist are aware of related cases,
consult local outbreak plan.

Epidemiology

Norovirus causes about 15-20% of all spo-
radic cases of acute gastroenteritis in Europe
and an average of about 60% of all gastroin-
testinal outbreaks. All age groups are affected
and it is the most common cause of gastroen-
teritis in adults: a survey in England estimated
an annual incidence of 12.5 cases per 1000
population, of which about one-sixth con-
sulted medical services and only 1 in 300 were
reported to national surveillance. Of those
who presented to medical services, rates were
highest in those under 2 years of age, fol-
lowed by those aged 2—4 years. Norovirus is
usually more common from January to April,
hence its synonym of ‘winter vomiting dis-
ease’. However, the extent of the winter peak
can vary and infections and outbreaks can oc-
cur throughout the year. Epidemic strains, as-
sociated with a higher incidence of disease
worldwide, are not uncommon.
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Clinical features

Norovirus infection typically causes any or all
of abdominal pain, nausea, vomiting and di-
arrhoea. Malaise and headache also occur in
many cases and fever in a substantial minor-
ity. Vomiting may be sudden and forceful,
but diarrhoea is usually mild and non-bloody
and fever is low grade. Symptoms last from 1
to 5 days, with infants, elderly or previously
infirm patients tending to take the longest
to recover. About 1% of cases require hos-
pitalisation. Elderly or infirm patients are at
increased risk of complications. Death rates
in norovirus outbreaks are higher in hospital
and elderly care institutions. Asymptomatic
infection is common.

Laboratory confirmation

Diagnosis has traditionally been by electron
microscopy (EM) of faecal specimens, which
should be collected within the first day or
two of illness and preferably be unformed.
Samples of vomit may also be examined by
EM. However, most laboratories now use anti-
gen testing (EIA) or PCR in preference to EM.
Genotyping of isolates is possible. Serology
(paired samples 3-4 weeks apart) may also be
available.

If laboratory confirmation is lacking or
awaited, epidemiological criteria can be used
to assess the likelihood of an outbreak being
due to norovirus (Box 3.55.1).

Transmission

Humans are the only known reservoir of
norovirus. Spread is from person to person, ei-
ther by the faeco-oral or vomitus-oral routes,
or indirectly by contamination of the envi-
ronment, food or water. Norovirus is easily
spread by these routes.

e Asymptomatic, pre-symptomatic, symp-
tomatic and post-symptomatic cases have all
been shown to excrete norovirus. The risk
is highest from onset of symptoms to about
48-72 hours after they cease (co-inciding
with the limit reported for detection by EM).
Newer, more sensitive tests can demonstrate
virus in faeces for up to 3 weeks, but the rele-
vance of this for infectivity in asymptomatic
patients with good personal hygiene is not
clear. Excretion may be prolonged in chronic
illness or immunosuppressed individuals.

e Norovirus is identifiable in vomit and vom-
iting has been linked to many outbreaks. This
can be directly from aerosols created by vom-
iting or contamination of food or the envi-
ronment.

norovirus

Box 3.55.1 Epidemiological criteria for suspecting that an outbreak is due to

have actually been tested for.)

e Vomiting in over 50% of cases.*

fever, myalgia and headache.

e Mean duration of illness is 12-60 hours.*

person-to-person spread (see Box 2.2.3).
o Staff are also affected.

* ‘Kaplan criteria’.

e Stool cultures negative for bacterial pathogens.* (N.B. check that all relevant pathogens
e Incubation period, if known, of 15-50 hours.*
e Diarrhoea generally mild without blood or mucus.

e Over half have nausea and abdominal cramps, and over one-fifth have malaise, low-grade

e High secondary attack rate. Even if originally food-borne, likely to be signs of ongoing




e Environmental contamination in outbreaks
has been shown for bathroom surfaces, taps,
door handles, light switches and on kitchen
surfaces. Transmission of norovirus in faeces
to such surfaces can occur via contaminated
fingers and cloths. Norovirus may also remain
viable on carpets or curtains.

e Norovirus is a commonly reported cause of
food-borne outbreaks. This may be via in-
fected food handlers or from the use of al-
ready contaminated foods such as oysters and
other shellfish and imported soft fruit. More
than one norovirus genogroup can occur in
the same outbreak, particularly those related
to shellfish harvested from waters contami-
nated by human sewage.

e Drinking water that is inadequately chlo-
rinated or contaminated post-treatment may
transmit norovirus, as may swimming in con-
taminated water.

e Outbreaks are most commonly reported in
hospitals, nursing homes and elderly care
homes, but also occur in nurseries, schools,
restaurants, hotels and cruise ships. The at-
tack rates are usually highest in food-borne
outbreaks (about 50%), lower in institutions
(about 30%) and lowest in holiday venues
(about 9%).

Acquisition

The average incubation period for norovirus
is about 32 hours after exposure, with a range
of 6-72 hours. The infective dose is extremely
low (infection can occur from ingestion of
100 particles) and the high concentration
of virus in faeces can lead to high attack
rates. Immunity occurs post-infection, but
may only last a few months (sufficient to re-
move recovered cases from the pool of suscep-
tible people in an outbreak). This, plus the ex-
istence of several antigenic types, means later
re-infection is possible.

Prevention

e Good standards of personal and food hy-
giene, including adequate handwashing.
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e Good standards of infection control in hos-
pitals and residential homes, including ade-
quate cleaning arrangements.

e Cook raw shellfish before consumption and
wash fruit.

Surveillance

e Laboratory-confirmed cases should be re-
ported to local and national surveillance sys-
tems.

e Cases with links to institutions such as hos-
pitals, care homes, daycare centres or restau-
rants should be reported to local public health
authorities, as should any suspected outbreak.

Response to case

e Exclude cases in groups with risk of further
transmission (Box 2.2.1) until 48 hours after
resolution of diarrhoea and vomiting.

e Enteric precautions with particular atten-
tion to environmental contamination related
to vomitus.

e Cases in institutions should be isolated
where practicable.

e Treat symptomatic contacts in high-risk
groups (Box 2.2.1) as cases.

e Hygiene advice to cases and contacts.

e Collect basic risk factor data.

Investigation of a cluster

e Most recognised clusters are associated with
an institution or a social function.

e If an institution, use Box 2.2.3 to help assess
likelihood of person-to-person or food-borne
source.

e If a social function, consider infected food
handler, contaminated premises or contami-
nated food, especially shellfish.

e If a community outbreak, describe by per-
son, place and time and obtain full food (espe-
cially seafood, fruit, salad, sandwiches), occu-
pational, family and social histories including
links to hospitals; residential institutions, ho-
tels and restaurants) 6-72 hours before onset
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as a hypothesis-generating exercise. Organ-
ise further case finding (e.g. requesting faecal
samples from cases of gastroenteritis present-
ing to GPs).

Control of an outbreak

e Report to local public health authorities.

e For outbreaks in institutions, form an out-
break team, which includes a senior manager
who has the authority to commit the institu-
tion to agreed action.

¢ Reinforce good infection control (especially
handwashing) and food hygiene practices.
Ensure toilet facilities are adequate.

e Increase cleaning, particularly of toilet areas
and ‘contact points’ (e.g. taps and door han-
dles). Wear disposable gloves and aprons for
cleaning potentially contaminated areas.

e Disinfect contaminated areas with
1000 p.p.m. hypochlorite in addition to
detergent. Immediate cleaning of areas
contaminated by vomiting.

e [solate cases where practicable in residential
institutions. Cohorting of cases otherwise.

e Exclude cases in non-residential institu-
tions until symptom-free for 48 hours.

e Staff to wear gloves and aprons and to ob-
serve enteric precautions when dealing with
infected patients.

e Exclude staff with gastrointestinal symp-
toms until 48 hours after resolution. Nausea
and cramps may precede vomiting and diar-
rhoea; do not wait until they vomit on the
premises!

e Do not admit more susceptible individu-
als into an outbreak area, preferably until
72 hours since last episode of diarrhoea or
vomiting. Outbreaks in institutions will nor-
mally terminate in 1-2 weeks if new suscep-
tible people are not introduced. There is ev-
idence that the earlier that hospital units or
nursing homes are closed, the sooner the out-
break terminates.

e Do not discharge potentially incubating pa-
tients into another institution.

e Restrict unnecessary patient and staff move-
ments between wards: the main aim is to pre-

vent transmission to other wards, whilst the
outbreak ‘burns-out’ in the affected ward.

e Staff working in affected wards should not
then work in unaffected wards until remain-
ing asymptomatic for 48 hours from last ex-
posure.

e Exclude non-essential personnel from the
ward.

e Give advice on norovirus and hand hygiene
to adult visitors. Restrict visiting by children
if possible.

e Thoroughly clean before re-opening to ad-
missions. Change curtains in hospital.

e The infection control nurse or environmen-
tal health practitioner will need to main-
tain constant supervision to ensure that the
agreed actions are fully implemented and
maintained.

3.56 Paratyphoid fever

Paratyphoid fever is a potentially severe infec-
tion. Although rare in developed countries, it
is a potential hazard in travellers to develop-
ing countries and can be spread by infected
food handlers. Paratyphoid and typhoid (see
Chapter 3.82) are both also known as enteric
fever.

Suggested on-call action

e Exclude cases and contacts who are food
handlers.

e Exclude cases and symptomatic contacts
in other risk groups (see below).

Epidemiology

The incidence of enteric fever (includes ty-
phoid and paratyphoid) in the EU, based
on reports to surveillance systems, is 0.3 per
100,000. Incidence has fallen over the last
decade. Cases are more common in late



summer and in spring. Reported cases in Eu-
rope are most common in young children.
The majority of cases in Europe are im-
ported. About 200 laboratory reports of
paratyphoid are made annually in the UK:
about 95% of these cases had travelled abroad,
most commonly to the Indian subcontinent.

Clinical features

Paratyphoid may cause gastroenteritis or en-
teric fever. The most commonly reported
symptoms are fever, chills, diarrhoea, abdom-
inal pain and headache. Other symptoms re-
ported are nausea, vomiting, cough, consti-
pation, anorexia and delirium. Examination
may reveal splenomegaly, hepatomegaly, rose
spots, bradycardia and possibly signs of bron-
chitis, tonsillitis or tympanitis. Paratyphoid
A infection can be as severe as typhoid, al-
though paratyphoid B is often less severe.
Complications include hepatitis, perforation
and relapse; death may result, but is rare in
treated cases. Asymptomatic infection also
occurs.

Enteric fever should be considered when
patients returning from an endemic or epi-
demic area develop a febrile illness.

Laboratory confirmation

Paratyphoid fever is caused by Salmonella en-
terica subspecies enterica serotype Paratyphi,
more usually shortened to S. Paratyphi. Of the
three serotypes, A is the most common in the
UK and C the least common. Organisms ini-
tially reported as S. Paratyphi B may actually
be S. Paratyphi B var. Java (S. Java), which
does not usually cause enteric fever. S. Java is
common in poultry in the Netherlands and
Germany.

Culture for S. Paratyphi can be performed
on samples of blood, stool, urine, rose spots,
bone marrow and gastric or intestinal secre-
tions. Blood, urine and faece