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Preface

Current Medical Diagnosis & Treatment 2009 is the 48th annual volume of this single-source reference for practitioners in
both hospital and ambulatory settings. Annually updated, this book emphasizes the practical features of clinical diagnosis
and patient management in all fields of internal medicine and in specialties of interest to primary care practitioners and to
subspecialists who provide general care.

INTENDED AUDIENCE

House officers, medical students, and all other health professions students will find the descriptions of diagnostic and
therapeutic modalities, with citations to the current literature, of everyday usefulness in patient care.

Internists, family physicians, hospitalists, nurse practitioners, physicians’ assistants, and all primary care providers will
appreciate CMDT as a ready reference and refresher text. Physicians in other specialties, pharmacists, and dentists will find
the book a useful basic medical reference text. Nurses, nurse-practitioners, and physicians’ assistants will welcome the
format and scope of the book as a means of referencing medical diagnosis and treatment.

Patients and their family members who seek information about the nature of specific diseases and their diagnoses and
treatment may also find this book to be a valuable resource.

NEW IN THIS EDITION

+ Updated topics reflecting the most current epidemiology, etiology, and diagnosis and treatment recommendations

+ New chapter on Disorders of Hemostasis & Antithrombotic Therapy

+ Many chapters on specific disorders have been reorganized to emphasize disease states, including Geriatric Disorders,
Dermatologic Disorders, Disorders of the Eyes & Lids, Heart Disorders, Pulmonary Disorders, Gastrointestinal Disor-
ders, Nervous System Disorders, Nutritional Disorders, Common Problems in Infectious Diseases & Antimicrobial
Therapy, Bacterial & Chlamydial Infections, Spirochetal Infections, and Mycotic Infections

+ Palliative Care & Pain Management are now the focus of the reconceived chapter on end-of-life care

+ The Common Symptoms chapter has been expanded to include more symptoms (eg, palpitations) and to provide
more information on treatment

+ Reorganized Cancer chapter brings together common cancers and highlights latest treatment advances

+ Developments in HIV infection, including new drugs, currently recommended treatment regimens, and up-to-date
information on antiretroviral drug resistance

+ New information on alternative medicine and complementary therapies, including sections on mind-body medicine;
on clinical hypnosis; biofeedback; mindfulness meditation; stress reduction and cognitive therapy; and guided imagery

+ Update on antibiotic, antiviral, and antifungal agents

+ Drug information, bibliographies, and Web sites updated through June 2008

+ ICD-9 codes listed on the inside covers

+ New 16-page color insert

OUTSTANDING FEATURES

+ Medical advances up to time of annual publication

+ Detailed presentation of all primary care topics, including gynecology, obstetrics, dermatology, ophthalmology, oto-
laryngology, psychiatry, neurology, toxicology, urology, geriatrics, preventive medicine, and palliative care

+ Concise format, facilitating efficient use in any practice setting

+ More than 1000 diseases and disorders

+ Only text with annual update on HIV infection

+ Prevention and cost information

+ Easy access to drug dosages, with trade names indexed and prices updated in each edition

+ Recent references, with unique identifiers (PubMed, PMID numbers) for rapid downloading of article abstracts and, in
some instances, full-text reference articles

CMDT Online (www.accessmedicine.com) provides full electronic access to CMDT 2009 plus expanded basic science
information and four online-only chapters: Anti-infective Chemotherapeutic & Antibiotic Agents, Diagnostic Testing &
Medical Decision Making, Basic Genetics, and Information Technology in Patient Care. CMDT Online is updated
quarterly and includes a dedicated Media Gallery as well as links to related Web sites. Subscribers also receive access to
Diagnosaurus with 1000+ differential diagnoses and CURRENT Practice Guidelines in Primary Care, 2008.

XV
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From inability to let alone; from too much zeal for the new and
contempt for what is old; from putting knowledge before wisdom,
and science before art and cleverness before common sense;
from treating patients as cases; and from making the cure of the disease
more grievous than the endurance of the same, Good Lord, deliver us.

—Sir Robert Hutchison
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Disease Prevention
& Health Promotion

Michael Pignone, MD, MPH,
& René Salazar, MD

GENERAL APPROACH TO THE PATIENT

The medical interview serves several functions. It is used to
collect information of help in diagnosis (the “history” of the
present illness), to assess and communicate prognosis, to
establish a therapeutic relationship, and to reach agreement
with the patient about further diagnostic procedures and
therapeutic options. It also serves as an opportunity to influ-
ence patient behavior, such as in motivational discussions
about smoking cessation or medication adherence. Interview-
ing techniques that avoid domination by the clinician increase
patient involvement in care and patient satisfaction. Effec-
tive clinician-patient communication and increased patient
involvement can improve health outcomes.

Patient Adherence

For many illnesses, treatment depends on difficult funda-
mental behavioral changes, including alterations in diet,
taking up exercise, giving up smoking, cutting down drink-
ing, and adhering to medication regimens that are often
complex. Adherence is a problem in every practice; up to
50% of patients fail to achieve full adherence, and one-third
never take their medicines. Many patients with medical
problems, even those with access to care, do not seek
appropriate care or may drop out of care prematurely.
Adherence rates for short-term, self-administered therapies
are higher than for long-term therapies and are inversely
correlated with the number of interventions, their complex-
ity and cost, and the patient’s perception of overmedication.
As an example, in HIV-infected patients, adherence to
antiretroviral therapy is a crucial determinant of treatment
success. Studies have unequivocally demonstrated a close
relationship between patient adherence and plasma HIV
RNA levels, CD4 cell counts, and mortality. Adherence levels
of > 95% are needed to maintain virologic suppression.
However, studies show that over 60% of patients are < 90%
adherent and that adherence tends to decrease over time.
Patient reasons for nonadherence include simple for-
getfulness, being away from home, being busy, and
changes in daily routine. Other reasons include psychiatric
disorders (depression or substance abuse), uncertainty
about the effectiveness of treatment, lack of knowledge

CMDT 2009

about the consequences of poor adherence, regimen com-
plexity, and treatment side effects.

Patients seem better able to take prescribed medica-
tions than to comply with recommendations to change
their diet, exercise habits, or alcohol intake or to perform
various self-care activities (such as monitoring blood glu-
cose levels at home). For short-term regimens, adherence
to medications can be improved by giving clear instruc-
tions. Writing out advice to patients, including changes in
medication, may be helpful. Because low functional health
literacy is common (almost half of English-speaking
patients are unable to read and understand standard health
education materials), other forms of communication—
such as illustrated simple text, videotapes, or oral instruc-
tions—may be more effective. For non—English-speaking
patients, clinicians and health care delivery systems can
work to provide culturally and linguistically appropriate
health services. Reminders are another effective means of
encouraging adherence.

To help improve adherence to long-term regimens, clini-
cians can work with patients to reach agreement on the goals
for therapy, provide information about the regimen, ensure
understanding by using the “teach-back” method, counsel
about the importance of adherence and how to organize
medication-taking, reinforce self-monitoring, provide more
convenient care, prescribe a simple dosage regimen for all
medications (preferably one or two doses daily), suggest
ways to help in remembering to take doses (time of day,
mealtime, alarms) and to keep appointments, and provide
ways to simplify dosing (medication boxes). Single-unit
doses supplied in foil-backed wrappers can increase adher-
ence but should be avoided for patients who have difficulty
opening them. Medication boxes with compartments (eg,
Medisets) that are filled weekly are useful. Microelectronic
devices can provide feedback to show patients whether they
have taken doses as scheduled or to notify patients within a
day if doses are skipped. The clinician can also enlist social
support from family and friends, recruit an adherence mon-
itor, and provide rewards and recognition for the patient’s
efforts to follow the regimen.

Adherence is also improved when a trusting doctor-
patient relationship has been established and when patients
actively participate in their care. Clinicians can improve
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CHAPTER 1

patient adherence by inquiring specifically about the behav-
iors in question. When asked, many patients admit to
incomplete adherence with medication regimens, with
advice about giving up cigarettes, or with engaging only in
“safe sex” practices. Although difficult, sufficient time must
be made available for communication of health messages.

Medication adherence can be assessed generally with a
single question: “In the past month, how often did you
take your medications as the doctor prescribed?” Other
ways of assessing medication adherence include pill counts
and refill records; monitoring serum, urine, or saliva levels
of drugs or metabolites; watching for appointment nonat-
tendance and treatment nonresponse; and assessing pre-
dictable drug effects such as weight changes with diuretics
or bradycardia from [-blockers. In some conditions, even
partial adherence, as with drug treatment of hypertension
and diabetes mellitus, improves outcomes compared with
nonadherence; in other cases, such as HIV antiretroviral
therapy or treatment of tuberculosis, partial adherence
may be worse than complete nonadherence.

Guiding Principles of Care

Ethical decisions are often called for in medical practice, at
both the “micro” level of the individual patient-clinician
relationship and at the “macro” level of the allocation of
resources. Ethical principles that guide the successful
approach to diagnosis and treatment are honesty, benefi-
cence, justice, avoidance of conflict of interest, and the
pledge to do no harm. Increasingly, Western medicine
involves patients in important decisions about medical
care, including how far to proceed with treatment of
patients who have terminal illnesses (see Chapter 5).

The clinician’s role does not end with diagnosis and
treatment. The importance of the empathic clinician in
helping patients and their families bear the burden of
serious illness and death cannot be overemphasized. “To
cure sometimes, to relieve often, and to comfort always” is
a French saying as apt today as it was five centuries ago—
as is Francis Peabody’s admonition: “The secret of the care
of the patient is in caring for the patient.”

Denberg TD. Effect of a mailed brochure on appointment-keep-
ing for screening colonoscopy: a randomized trial. Ann Intern
Med. 2006 Dec 19;145(12):895-900. [PMID: 17179058]

Domino FJ. Improving adherence to treatment for hyperten-
sion. Am Fam Physician. 2005 Jun 1;71(11):2089-90. [PMID:
15952435]

Gehi AK. Self-reported medication adherence and cardiovascu-
lar events in patients with stable coronary heart disease: The
Heart and Soul Study. Arch Intern Med. 2007 Sep
10;167(16):1798-803. [PMID: 17846400]

Irwin RS et al. Patient-focused care: using the right tools. Chest.
2006 Jul;130(1 Suppl):73S-82S. [PMID: 16840370]

Kripalani S. Interventions to enhance medication adherence in
chronic medical conditions: a systematic review. Arch Intern
Med. 2007 Mar 26;167(6):540-50. [PMID: 17389285]

Moreland EC et al. Use of a blood glucose monitoring manual
to enhance monitoring adherence in adults with diabetes: a
randomized controlled trial. Arch Intern Med. 2006 Mar
27;166(6):689-95. [PMID: 16567610]

Osterberg L et al. Adherence to medication. N Engl ] Med. 2005
Aug 4;353(5):487-97. [PMID: 16079372]

HEALTH MAINTENANCE
& DISEASE PREVENTION

Preventive medicine can be categorized as primary, sec-
ondary, or tertiary. Primary prevention aims to remove or
reduce disease risk factors (eg, immunization, giving up or
not starting smoking). Secondary prevention techniques
promote early detection of disease or precursor states (eg,
routine cervical Papanicolaou screening to detect carci-
noma or dysplasia of the cervix). Tertiary prevention
measures are aimed at limiting the impact of established
disease (eg, partial mastectomy and radiation therapy to
remove and control localized breast cancer). Table 1-1
gives data for deaths from preventable causes in the United
States. Table 1-2 compares recommendations for periodic
health examinations as developed by the United States
Preventive Services Task Force, the American College of
Physicians, and the Canadian Task Force on the Periodic
Health Examination. Despite emerging consensus on
many of the services, controversy persists for others. Many
effective preventive services are underutilized. In 2006, the
National Commission on Prevention Priorities ranked
clinical preventive service reccommendations up to Decem-
ber 2004. The three highest-ranking services were discuss-
ing aspirin use with high-risk adults, tobacco-use screening
and brief interventions, and immunizing children. Other
high-ranking services with data indicating low current
utilization rates (< 50%) included screening adults aged 50
and older for colorectal cancer, immunizing adults aged 65
and older against pneumococcal disease, and screening
young women for Chlamydia.

Jemal A et al. Trends in the leading cause of death in the United
States, 1970-2002. JAMA. 2005 Sep 14;294(10):1255-9.
[PMID: 16160134]

Maciosek MV et al. Priorities among effective clinical preventive
services: results of a systematic review and analysis. Am ] Prev
Med. 2006 Jul;31(1):52-61. [PMID: 16777543]

Prochazka AV et al. Support of evidence-based guidelines for the
annual physical examination: a survey of primary care pro-
viders. Arch Intern Med. 2005 Jun 27;165(12):1347-52.
[PMID: 15983282]

Table 1-1. Estimated annual deaths from
preventable causes in the United States in 2000.

Estimated Number of Deaths

Preventable Cause (% total deaths)

Tobacco 435,000 (18%)
Poor diet and physical inactivity 365,000 (15%)
Alcohol 85,000 (3%)
Motor vehicle 43,000 (2%)
Firearms 29,000 (1%)
Illicit drug use 17,000 (0.7%)

Source: from Mokdad AH et al. Actual causes of death in the
United States, 2000. JAMA. 2004 Mar 10;291(10):1238-45. Errata
in: JAMA. 2005 Jan 19;293(3):293-4, 298.
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Table 1-2. Expert recommendations for preventive care for asymptomatic, low-risk adults.

Preventive Service USPSTF!
Screening tests
Blood pressure Recommended for all adults; interval not
stated
Serum lipids Recommended for all middle-aged and

older adults and for young adults with
multiple risk factors

Depression screening  Recommended when support systems in
place (B recommendation)

Healthy diet Recommended for patients with
increased risk; insufficient evidence for
or against in average-risk patients

Physical activity Recommended
Immunizations and chemoprevention

Aspirin chemo- Recommended for adults at increased
prevention risk for coronary heart disease (CHD)

Influenza vaccination ~ Recommended for all adults 65 and older
and for selected high-risk groups

Pneumococcal Recommended for immunocompetent
vaccination adults older than age 65 or for adults
younger than age 65 at increased risk

(TP Other Organizations

Fair evidence for inclusion ~ Joint National Committee VII: Recommended
in routine care for all adults at each clinical encounter

Insufficient evidence foror ~ National Cholesterol Education Panel Adult
against inclusion Treatment Panel I1l: Recommended for all
adults age 21 and older

Recommended when sup-
port systems in place

Fair evidence for inclusion

Fair evidence for inclusion

Insufficient evidence foror ~ American Heart Association: Recommended
against use for adults at increased risk for CHD

Not addressed

Recommended for healthy
adults

"United States Preventive Services Task Force; recommendations available at http://www.ahrq.gov.
“Canadian Task Force on Preventive Health Care; recommendations available at http://www.ctfhe.org/.

PREVENTION OF INFECTIOUS DISEASES

Much of the decline in the incidence and fatality rates of
infectious diseases is attributable to public health mea-
sures—especially immunization, improved sanitation, and
better nutrition.

Immunization remains the best means of preventing
many infectious diseases. In the United States, childhood
immunization has resulted in near elimination of measles,
mumps, rubella, poliomyelitis, diphtheria, pertussis, and
tetanus. Haemophilus influenzae type b invasive disease has
been reduced by more than 95% since the introduction of
the first conjugate vaccines.

However, substantial vaccine-preventable morbidity
and mortality continue to occur among adults from vac-
cine-preventable diseases, such as hepatitis A, hepatitis B,
influenza, and pneumococcal infections. For example, in
adults in the United States, there are an estimated 50,000—
70,000 deaths annually from influenza, hepatitis B, and
invasive pneumococcal disease. In 2002, only about 65% of
elderly persons reported receiving influenza and pneumo-
coccal vaccines. Influenza vaccination is recommended for
adults age 50 and older, and it has been documented that
annual influenza immunization with inactivated vaccine
(administered intramuscularly) prevents cardiovascular
morbidity and all-cause mortality in persons with coronary
and other atherosclerotic vascular disease. However, immu-
nization with live, attenuated vaccine (administered intra-
nasally) is contraindicated for such persons.

The American College of Physicians recommends that
clinicians should review each adult’s immunization status
at age 50; assess risk factors that would indicate a need for
pneumococcal vaccination and annual influenza immuni-
zations; reimmunize at age 65 those who received an
immunization against pneumococcus more than 6 years
before; ensure that all adults have completed a primary
diphtheria-tetanus immunization series, and administer a
single booster at age 50; and assess the postvaccination
serologic response to hepatitis B vaccination in all recipi-
ents who have ongoing risks of exposure to blood or body
fluids (eg, sharp injuries, blood splashes).

Recently, strategies have also been proposed to improve
influenza, pneumococcal polysaccharide, and hepatitis B tar-
geted vaccination; in other words, improve coverage among
those adults aged 65 years or younger who are at high risk for
exposure or disease. Strategies to enhance vaccinations in
general include increasing community demand for vaccina-
tions; enhancing access to vaccination services; and provider-
or system-based interventions, such as reminder systems.
Increasing reports of pertussis among US adolescents, adults,
and their infant contacts have stimulated vaccine develop-
ment for older age groups. A safe and effective tetanus-
diphtheria 5-component acellular pertussis vaccine (Tdap) is
available for use in adolescents and in adults younger than age
65. On October 26, 2005, the Advisory Committee on Immu-
nization Practices (ACIP) recommended routine use of a
single dose of Tdap for adults aged 19—64 years to replace the
next booster dose of tetanus and diphtheria toxoids vaccine
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(Td). The ACIP also recommended Tdap for adults who have
close contact with infants younger than 12 months, for preg-
nant women, and women who are planning a pregnancy.

A new recombinant protein hepatitis E vaccine has
been developed that has proven safe and efficacious in
preventing hepatitis E among high-risk populations (such
as those in Nepal).

Recommended immunization schedules for children
and adolescents and adults are set forth in Tables 30-12
and 30-13. Thimerosal-free hepatitis B vaccination is
available for newborns and infants, and despite the dis-
proved relationship between vaccines and autism, thimero-
sal-free vaccines are available for pregnant women.

Human papillomavirus (HPV) virus-like particle (VLP)
vaccines have demonstrated effectiveness in preventing per-
sistent HPV infections, and thus may impact the rate of
cervical intraepithelial neoplasia II-III. The American Can-
cer Society recommends routine HPV vaccination for girls
aged 11-12 years. Trials demonstrate efficacy of bivalent
HPV (16/18) or quadrivalent HPV (6/11/16/18)L1 virus-like
particle vaccines in preventing new HPV infection and
cervical lesions but not in women with preexisting infection.
It is estimated that routine use of HPV vaccination of
females at 11 to 12 years of age and catch-up vaccination of
females at age 13—16 (with vaccination of girls age 9 and 10
at the discretion of the physician) could prevent 95% to
100% of CIN and adenocarcinoma in situ, 99% of genital
warts and approximately 70% of cervical cancer cases world-
wide; thus, the role of HPV testing will need redefinition. An
awareness of both parent and patient attitudes and knowl-
edge about HPV and HPV vaccination will be essential for
successful implementation into clinical practice.

Persons traveling to countries where infections are
endemic should take precautions described in Chapter 30.
Immunization registries—confidential, population-based,
computerized information systems that collect vaccination
data about all residents of a geographic area—can be used
to increase and sustain high vaccination coverage.

Skin testing for tuberculosis and treating selected patients
reduce the risk of reactivation tuberculosis (see Table 9-11).
Two new blood tests, which are not confounded by prior BCG
(bacille Calmette-Guérin) vaccination, have been developed
to detect tuberculosis infection by measuring in vitro T-cell
interferon-gamma release in response to two antigens (the
enzyme-linked immunospot [ELISpot], [T-SPOT.TB] and
the other, a quantitative ELISA [QuantiFERON-TBGold]
test). Additional studies are needed to identify progression to
tuberculosis. During 1993-2003, the incidence of tuberculosis
in the United States decreased 44%, and the disease is now
occurring at a historic low level (14,874 cases in 2003). The
Advisory Council for the Elimination of Tuberculosis has
called for a renewed commitment to eliminating tuberculosis
in the United States, and the Institute of Medicine has pub-
lished a detailed plan for achieving that goal. However,
patients with HIV infection are at an especially high risk for
tuberculosis, and tuberculosis preventive therapy in the era of
HIV will require further work to overcome implementation
barriers and to identify optimal duration of preventive ther-
apy and treatment approach for individuals receiving highly
active antiretroviral therapy (HAART).

Treatment of tuberculosis poses a risk of hepatotoxicity
and thus requires close monitoring of liver transaminases.
Alanine aminotransferase (ALT) monitoring during the
treatment of latent tuberculosis infection is recommended
for certain individuals (preexisting liver disease, pregnancy,
chronic alcohol consumption). ALT should be monitored in
HIV-infected patients during treatment of tuberculosis dis-
ease and should be considered in patients over the age of 35.
Symptomatic patients with an ALT elevation three times the
upper limit of normal (ULN) or asymptomatic patients with
an elevation five times the ULN should be treated with a
modified or alternative regimen.

HIV infection is now the major infectious disease problem
in the world, and it affects 850,000-950,000 persons in the
United States. Since sexual contact is a common mode of
transmission, primary prevention relies on eliminating unsafe
sexual behavior by promoting abstinence, later onset of first
sexual activity, decreased number of partners, and use of latex
condoms. Appropriately used, condoms can reduce the rate of
HIV transmission by nearly 70%. In one study, couples with
one infected partner who used condoms inconsistently had a
considerable risk of infection: the rate of seroconversion was
estimated to be 13% after 24 months. No seroconversions were
noted with consistent condom use. Unfortunately, as many as
one-third of HIV-positive persons continue unprotected sex-
ual practices after learning that they are HIV-infected. Tailored
group educational intervention focused on practicing “safer
sex” can reduce their transmission-risk behaviors with part-
ners who are not HIV-positive. Other approaches to prevent
HIV infection include treatment of sexually transmitted dis-
eases, development of vaginal microbicides, and vaccine devel-
opment. Increasingly, cases of HIV infection are transmitted
by injection drug use. HIV prevention activities should include
provision of sterile injection equipment for these individuals.

With regard to secondary prevention, many HIV-infected
persons in the United States receive the diagnosis at advanced
stages of immunosuppression, and almost all will progress to
AIDS if untreated. On the other hand, HAART substantially
reduces the risk of clinical progression or death in patients with
advanced immunosuppression. Screening tests for HIV are
extremely (> 99%) accurate. While the benefits of HIV screen-
ing appear to outweigh its harms, current screening is generally
based on individual patient risk factors. Such screening can
identify persons at risk for AIDS but misses a substantial
proportion of those infected. Nonetheless, the yield from
screening higher prevalence populations is substantially greater
than that from screening the general population, and more
widespread screening of the population remains controversial.

In immunocompromised patients, live vaccines are contra-
indicated but many killed or component vaccines are safe and
recommended. Asymptomatic HIV-infected patients have not
shown adverse consequences when given live MMR and influ-
enza vaccinations as well as tetanus, hepatitis B, H influenzae
type b, and pneumococcal vaccinations—all should be given.
However, if poliomyelitis immunization is required, the inac-
tivated poliomyelitis vaccine is indicated. In symptomatic HIV-
infected patients, live virus vaccines such as MMR should
generally be avoided, but annual influenza vaccination is safe.

Whenever possible, immunizations should be com-
pleted before procedures that require or induce immuno-
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suppression (organ transplantation or chemotherapy), or
that reduce immunogenic responses (splenectomy). How-
ever, if this is not possible, the patient may mount only a
partial immune response, yet even this partial response can
be beneficial. Patients who undergo allogeneic bone mar-
row transplantation lose preexisting immunities and
should be revaccinated. In many situations, family mem-
bers should also be vaccinated to protect the immunocom-
promised patient, although oral live polio vaccine should
be avoided because of the risk of infecting the patient.

New cases of poliomyelitis have been reported in the
United States, Haiti, and the Dominican Republic recently,
slowing its eradication in the Western Hemisphere.
Worldwide eradication of poliovirus, including endemic
areas such as India, remains challenging.

The current epidemic of highly pathogenic H5N1 avian
influenza within duck and poultry populations in Southeast
Asia raises serious concerns that genetic reassortment will
result in a human influenza pandemic. In 2003 through 2005,
there were 138 confirmed cases of human infection with
H5N1 avian influenza in Vietnam, Thailand, Indonesia,
China, and Cambodia, with a mortality rate of > 50%. To
prevent and prepare for an increase in human cases, public
health officials are working to improve detection methods
and to stockpile effective antivirals, such as oseltamivir. A
double-blind trial demonstrated that a two-dose regimen of
subvirion influenza A (H5N1) avian influenza vaccine in
humans generated neutralizing antibody responses typically
associated with protection against influenza and did not
cause severe side effects in the majority of recipients.

Herpes zoster, caused by reactivation from previous
varicella zoster virus (VZV) infection, affects many older
adults and people with immune system dysfunction.
Whites are at higher risk than other ethnic groups and the
incidence in adults age 65 and older may be higher than
previously described. It can cause postherpetic neuralgia, a
potentially debilitating chronic pain syndrome. Several
clinical trials have shown that a live, attenuated VZV vaccine
using the Oka/Merck strain (Zostavax) is safe, elevates VZV-
specific cell-mediated immunity, and significantly reduces the
incidence of herpes zoster and postherpetic neuralgia in per-
sons older than 60 years. In one randomized, double-blind,
placebo-controlled trial among more than 38,000 older adults,
the vaccine reduced the incidence of postherpetic neuralgia by
66% and the incidence of herpes zoster by 51%. The vaccine is
administered as a one-time subcutaneous dose (0.65 mL) and
is approved for adults 60 years of age and older. However,
durability of vaccine response and whether any booster vacci-
nation is needed are still uncertain.

American Thoracic Society; Centers for Disease Control and
Prevention; Infectious Diseases Society of America. American
Thoracic Society/Centers for Disease Control and Preven-
tion/Infectious Diseases Society of America: Controlling
tuberculosis in the United States. Am ] Respir Crit Care Med.
2005 Nov 15172(9):1169-227. [PMID: 16249321]

Chaves SS et al. Chickenpox exposure and herpes zoster disease
incidence in older adults in the U.S. Public Health Rep. 2007
Mar-Apr;122(2):155-9. [PMID: 17357357]

Churchyard GJ et al. Tuberculosis preventative therapy in the

era of HIV infection: overview and research priorities. J Infect
Dis. 2007 Aug 15;196 (Suppl 1):552—62. [PMID: 17624827]
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PREVENTION OF CARDIOVASCULAR DISEASE

Cardiovascular diseases, including coronary heart disease
(CHD) and stroke, represent two of the most important
causes of morbidity and mortality in developed countries.
Several risk factors increase the risk for coronary disease and
stroke. They can be divided into those that are modifiable (eg,
lipid disorders, hypertension, cigarette smoking) and those
that are not (eg, gender, age, family history of early coronary
disease). This section considers the role of screening for and
treating modifiable risk factors.

Impressive declines in age-specific mortality rates from
heart disease and stroke have been achieved in all age groups in
North America during the past 2 decades. The chief reasons for
this favorable trend appear to be modification of risk factors,
especially cigarette smoking and hypercholesterolemia, plus
more aggressive detection and treatment of hypertension and
better care for patients with heart disease. African-Americans
appear to have a greater proportion of risk attributable to these
key risk factors, suggesting that focusing on better control
could help reduce disparities in health outcomes.

Hozawa A. Absolute and attributable risks of cardiovascular
disease incidence in relation to optimal and borderline risk
factors: comparison of African American with white subjects—
Atherosclerosis Risk in Communities Study. Arch Intern
Med. 2007 Mar 26;167(6):573-9. [PMID: 17389288]

Abdominal Aortic Aneurysm

Screening for abdominal aortic aneurysm in men aged 65—
75 years is associated with a significant reduction in mor-
tality (odds ratio, 0.57 [95% CI, 0.45 to 0.74]); this benefit
has not been found for women. Most of the benefit appears
to accrue among men who are current or former smokers.

Fleming C et al. Screening for abdominal aortic aneurysm: a
best-evidence systematic review for the U.S. Preventive Ser-
vices Task Force. Ann Intern Med. 2005 Feb 1;142(3):203-11.
[PMID: 15684209]

Cigarette Smoking

Cigarette smoking remains the most important cause of
preventable morbidity and early mortality. In 2000, there
were an estimated 4.8 million premature deaths in the world
attributable to smoking, 2.4 million in developing countries
and 2 million in industrialized countries. More than three-
quarters (3.8 million) of these deaths were in men. The
leading causes of death from smoking were cardiovascular
diseases (1.7 million deaths), chronic obstructive pulmonary
disease (COPD) (1 million deaths), and lung cancer (0.9
million deaths). Nicotine is highly addictive, raises brain
levels of dopamine, and produces withdrawal symptoms on
discontinuation. Cigar smoking has also increased; there is
also continued use of smokeless tobacco (chewing tobacco
and snuff), particularly among young people. Tobacco
dependence may have a genetic component.

Cigarettes are responsible for one in every five deaths in
the United States, yet smoking prevalence rates have been
increasing among high school and college students. Currently,
23% of US adults and 26% of US young adults are smokers.

Smokers have twice the risk of fatal heart disease, 10 times
the risk of lung cancer, and several times the risk of cancers of

the mouth, throat, esophagus, pancreas, kidney, bladder, and
cervix; a twofold to threefold higher incidence of stroke and
peptic ulcers (which heal less well than in nonsmokers); a
twofold to fourfold greater risk of fractures of the hip, wrist,
and vertebrae; four times the risk of invasive pneumococcal
disease; and a twofold increase in cataracts. In the United
States, over 90% of cases of COPD occur among current or
former smokers. Both active smoking and passive smoking are
associated with deterioration of the elastic properties of the
aorta (increasing the risk of aortic aneurysm) and with progres-
sion of carotid artery atherosclerosis. Smoking has also been
associated with increased risks of leukemia, of colon and pros-
tate cancers, of breast cancer among postmenopausal women
who are slow acetylators of N-acetyltransferase-2 enzymes,
osteoporosis, and Alzheimer’s disease. In cancers of the head
and neck, lung, esophagus, and bladder, smoking is linked to
mutations of the P53 gene, the most common genetic change
in human cancer. Patients with head and neck cancer who
continue to smoke during radiation therapy have lower rates of
response than those who do not smoke. Olfaction and taste are
impaired in smokers, and facial wrinkles are increased. Heavy
smokers have a 2.5 greater risk of age-related macular degener-
ation. Smokers die 5-8 years earlier than never-smokers.

The children of smokers have lower birth weights, are more
likely to be mentally retarded, have more frequent respiratory
infections and less efficient pulmonary function, have a higher
incidence of chronic ear infections than children of nonsmok-
ers, and are more likely to become smokers themselves.

In addition, exposure to environmental tobacco smoke
has been shown to increase the risk of cervical cancer, lung
cancer, invasive pneumococcal disease, and heart disease;
to promote endothelial damage and platelet aggregation;
and to increase urinary excretion of tobacco-specific lung
carcinogens. The incidence of breast cancer may be
increased as well. Of approximately 450,000 smoking-
related deaths in the United States annually, as many as
53,000 are attributable to environmental tobacco smoke.

Smoking cessation reduces the risks of death and of
myocardial infarction in people with coronary artery dis-
ease; reduces the rate of death and acute myocardial
infarction in patients who have undergone percutaneous
coronary revascularization; lessens the risk of stroke; slows
the rate of progression of carotid atherosclerosis; and is
associated with improvement of COPD symptoms. On
average, women smokers who quit smoking by age 35 add
about 3 years to their life expectancy, and men add more
than 2 years to theirs. Smoking cessation can increase life
expectancy even for those who stop after the age of 65.

Although tobacco use constitutes the most serious com-
mon medical problem, it is undertreated. Almost 40% of
smokers attempt to quit each year, but only 4% are success-
ful. Factors associated with successful cessation include hav-
ing a rule against smoking in the home, being older, and
having greater education. Persons whose physicians advise
them to quit are 1.6 times as likely to attempt quitting. Over
70% of smokers see a physician each year, but only 20% of
them receive any medical quitting advice or assistance.

Several effective interventions are available to promote
smoking cessation, including counseling, pharmacotherapy,
and combinations of the two. The five steps for helping
smokers quit are summarized in Table 1-3. Common ele-
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Table 1-3. Actions and strategies for the primary care clinician to help patients quit smoking.

Action Strategies for Implementation

Step 1. Ask—Systematically Identify All Tobacco Users at Every Visit

Implement an officewide Expand the vital signs to include tobacco use.
system that ensures that Data should be collected by the health care team.
for every patient at every  The action should be implemented using preprinted progress note paper that includes the expanded vital signs,

clinic visit, tobacco-use a vital signs stamp or, for computerized records, an item assessing tobacco-use status.
status is queried and Alternatives to the vital signs stamp are to place tobacco-use status stickers on all patients’ charts or to indicate
documented’ smoking status using computerized reminder systems.

Step 2. Advise—Strongly Urge All Smokers to Quit

In a clear, strong, and per- Advice should be
sonalized manner, urge Clear: “I think it is important for you to quit smoking now, and I will help you. Cutting down while you are ill is
every smoker to quit not enough.”
Strong: “As your clinician, | need you to know that quitting smoking is the most important thing you can do to
protect your current and future health.”
Personalized: Tie smoking to current health or illness and/or the social and economic costs of tobacco use,
motivational level /readiness to quit, and the impact of smoking on children and others in the household.
Encourage clinic staff to reinforce the cessation message and support the patient’s quit attempt.

Step 3. Attempt—Identify Smokers Willing to Make a Quit Attempt

Ask every smoker if he or If the patient is willing to make a quit attempt at this time, provide assistance (see step 4).
she is willing to make a If the patient prefers a more intensive treatment or the clinician believes more intensive treatment is
quit attempt at this time appropriate, refer the patient to interventions administered by a smoking cessation specialist and follow up

with him or her regarding quitting (see step 5).
If the patient clearly states he or she is not willing to make a quit attempt at this time, provide a motivational
intervention.

Step 4. Assist—Aid the Patient in Quitting

A. Help the patient with a Set a quit date. Ideally, the quit date should be within 2 weeks, taking patient preference into account.
quit plan Help the patient prepare for quitting. The patient must:
Inform family, friends, and coworkers of quitting and request understanding and support.
Prepare the environment by removing cigarettes from it. Prior to quitting, the patient should avoid smoking
in places where he or she spends a lot of time (eg, home, car).
Review previous quit attempts. What helped? What led to relapse?
Anticipate challenges to the planned quit attempt, particularly during the critical first few weeks.

B. Encourage nicotine replace-  Encourage the use of the nicotine patch or nicotine gum therapy for smoking cessation (see Table 1-5, Table 1-6,

ment therapy except in and Table 1-7 for specific instructions and precautions).
special circumstances
C. Give key advice on Abstinence: Total abstinence is essential. Not even a single puff after the quit date.
successful quitting Alcohol: Drinking alcohol is highly associated with relapse. Those who stop smoking should review their alcohol

use and consider limiting or abstaining from alcohol use during the quit process.

Other smokers in the household: The presence of other smokers in the household, particularly a spouse, is
associated with lower success rates. Patients should consider quitting with their significant others and/or
developing specific plans to maintain abstinence in a household where others still smoke.

D. Provide supplementary Source: Federal agencies, including the National Cancer Institute and the Agency for Health Care Policy and
materials Research; nonprofit agencies (American Cancer Society, American Lung Association, American Heart Associa-
tion); or local or state health departments.
Selection concerns: The material must be culturally, racially, educationally, and age appropriate for the patient.
Location: Readily available in every clinic office.

Step 5. Arrange—Schedule Follow-Up Contact

Schedule follow-up contact,  Timing: Follow-up contact should occur soon after the quit date, preferably during the first week. A second follow-
either in person or via up contact is recommended within the first month. Schedule further follow-up contacts as indicated.
telephone’ Actions during follow-up: Congratulate success. If smoking occurred, review the circumstances and elicit

recommitment to total abstinence. Remind the patient that a lapse can be used as a learning experience and is
not a sign of failure. Identify the problems already encountered and anticipate challenges in the immediate future.
Assess nicotine replacement therapy use and problems. Consider referral to a more intense or specialized program.

"Repeated assessment is not necessary in the case of the adult who has never smoked or not smoked for many years and for whom
the information is clearly documented in the medical record.

Adapted and reproduced, with permission, from: The Agency for Health Care Policy and Research. Smoking Cessation Clinical Practice
Guideline. JAMA. 1996 Apr 24;275(16):1270-80.
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ments of supportive smoking cessation treatments are
reviewed in Table 1—4. A system should be implemented to
identify smokers, and advice to quit should be tailored to the
patient’s level of readiness to change. Pharmacotherapy to
reduce cigarette consumption is ineffective in smokers who
are unwilling or not ready to quit. Conversely, all patients
trying to quit should be offered pharmacotherapy except
those with medical contraindications, women who are preg-
nant or breast-feeding, and adolescents.

Several pharmacologic therapies have been shown to be
effective in promoting cessation. Nicotine replacement
therapy doubles the chance of successful quitting. Guide-
lines for its use are presented in Table 1-5. Suggestions for
the nicotine patch are listed in Table 1-6 and for nicotine
gum in Table 1-7. The nicotine patch, gum, and lozenges
are available over-the-counter, and nicotine nasal spray
and inhalers by prescription. When the spray is combined
with the patch, cessation rates are substantially higher. The
sustained-release antidepressant drug bupropion (150-300
mg/d orally) is an effective smoking cessation agent and is
associated with minimal weight gain, although seizures are
a contraindication. It acts by boosting brain levels of
dopamine and norepinephrine, mimicking the effect of
nicotine. Bupropion, either alone or in combination with a
nicotine patch, has been shown to produce significantly
higher abstinence rates (30-35% at 1 year) than either a
patch alone or placebo. Weight gain was less in the com-

Table 1-4. Common elements of
supportive smoking treatments.

Component Examples
Encouragementof ~ Note that effective cessation treatments are
the patient in now available.
the quitattempt ~ Note that half the people who have ever

smoked have now quit.
Communicate belief in the patient’s ability to
quit.

Communicationof ~ Ask how the patient feels about quitting.

caring and Directly express concern and a willingness to
concern help.

Be open to the patient’s expression of fears
of quitting, difficulties experienced, and
ambivalent feelings.

Encouragement of  Ask about

the patient to
talk about the
quitting process

Reasons that the patient wants to quit.
Difficulties encountered while quitting.
Success the patient has achieved.
Concerns or worries about quitting.

Inform the patient about
The nature and time course of withdrawal.
The addictive nature of smoking.
The fact that any smoking (even a single
puff) increases the likelihood of full
relapse.

Provision of basic
information
about smoking
and successful
quitting

Adapted, with permission, from: The Agency for Health Care
Policy and Research. Smoking Cessation Clinical Practice Guide-
line. JAMA. 1996 Apr 24;275(16):1270-80.

Table 1-5. Clinical quidelines for prescribing
nicotine replacement products.

1. Who should receive nicotine replacement therapy?

Available research shows that nicotine replacement therapy gener-
ally increases rates of smoking cessation. Therefore, except in
special circumstances, the clinician should encourage the use of
nicotine replacement with patients who smoke. Little research is
available on the use of nicotine replacement with light smokers
(ie, those smoking < 10-15 cigarettes/d). If nicotine replacement
is to be used with light smokers, a lower starting dose of the
nicotine patch or nicotine gum should be considered.

2. Should nicotine replacement therapy be tailored to the
individual smoker?

Research does not support the tailoring of nicotine patch therapy
(except with light smokers as noted above). Patients should be
prescribed the patch dosages outlined in Table 1-6.

Research supports tailoring nicotine gum treatment. Specifically,
research suggests that 4-mg gum rather than 2-mg gum be used with
patients who are highly dependent on nicotine (eg, those smoking
> 20 cigarettes/d, those who smoke immediately upon awakening,
and those who report histories of severe nicotine withdrawal
symptoms). Clinicians may also recommend the higher gum dose if
patients request it or have failed to quit using the 2-mg gum.

Adapted, with permission, from: The Agency for Health Care
Policy and Research. Smoking Cessation Clinical Practice Guide-
line. JAMA. 1996 Apr 24;275(16):1270-80.

bined program (Table 1-8). More recently, varenicline, a
partial nicotinic acetylcholine-receptor agonist, has shown
promise as an effective agent.

Weight gain occurs in most patients (80%) following
smoking cessation. For many it averages 2 kg, but for others
(10-15%) major weight gain—over 13 kg—may occur.

Clinicians should not show disapproval of patients who
have not stopped smoking or who are not ready to make a
quit attempt. Thoughtful advice that emphasizes the bene-
fits of cessation and recognizes common barriers to success
can increase motivation to quit and quit rates. An intercur-
rent illness such as acute bronchitis or acute myocardial
infarction may motivate even the most addicted smoker to
quit. Individualized or group counseling is very cost-
effective, even more so than treating hypertension. Smok-
ing cessation counseling by telephone (“quitlines”) has
proved effective. An additional strategy is to recommend
that any smoking take place out of doors to limit the effects
of passive smoke on housemates and coworkers. This can
lead to smoking reduction and quitting. The clinician’s
role in smoking cessation is summarized in Table 1-3.
Public policies, including higher cigarette taxes and more
restrictive public smoking laws, have also been shown to
encourage cessation.

Brender E et al. JAMA patient page. Smoking cessation. JAMA.
2006 Jul 5;296(1):130. [PMID: 16820554]

Lee CW et al. Factors associated with successful smoking cessa-
tion in the United States, 2000. Am ] Public Health. 2007
Aug;97(8):1503-9. [PMID: 17600268]

Murphy-Hoefer R et al. A review of interventions to reduce
tobacco use in colleges and universities. Am J Prev Med. 2005
Feb;28(2):188-200. [PMID: 15710275]



DISEASE PREVENTION & HEALTH PROMOTION

CMDT 2009

Table 1-6. Suggestions for the clinical use of the nicotine patch.

Parameter of
Clinical Use

Patient selection
Precautions

Suggestions

Appropriate as a primary pharmacotherapy for smoking cessation.
Pregnancy: Pregnant smokers should first be encouraged to attempt cessation without pharmacologic treatment. The

nicotine patch should be used during pregnancy only if the increased likelihood of smoking cessation, with its
potential benefits, outweighs the risk of nicotine replacement and potential concomitant smoking. Similar factors

should be considered in lactating women.

Cardiovascular diseases: While not an independent risk factor for acute myocardial events, the nicotine patch should
be used only after consideration of risks and benefits among particular cardiovascular patient groups: those in the
immediate (within 2 weeks) post-myocardial infarction period, those with serious arrhythmias, and those with

severe or worsening angina pectoris.

Skin reactions: Up to 50% of patients using the nicotine patch will have a local skin reaction. Skin reactions are usually
mild and self-limiting but may worsen over the course of therapy. Local treatment with hydrocortisone cream
(2.5%) or triamcinolone cream (0.5%) and rotating patch sites may ameliorate such local reactions. In fewer than
5% of patients do such reactions require the discontinuation of nicotine patch treatment.

Dosage'

Treatment of 8 weeks or less has been shown to be as efficacious as longer treatment periods. Based on this finding,

we suggest the following treatment schedules as reasonable for most smokers. Clinicians should consult the
package insert for other treatment suggestions. Finally, clinicians should consider individualizing treatment based
on specific patient characteristics such as previous experience with the patch, number of cigarettes smoked, and

degree of addiction.

Brand
Nicoderm and Habitrol

Prostep

Nicotrol

Prescribing instructions

Duration (weeks) Dosage (mg/h)
4 21/24
then 2 14/24
then 2 7/24
4 22/24
then 4 11/24
4 15/16
then 2 10/16
then 2 5/16

Abstinence from smoking: The patient should refrain from smoking while using the patch.

Location: At the start of each day, the patient should place a new patch on a relatively hairless location between the

neck and the waist.

Activities: There are no restrictions while using the patch.
Time: Patches should be applied as soon as patients awaken on their quit day.

These dosage recommendations are based on a review of the published research literature and do not necessarily conform to package

insert information.

Reproduced, with permission, from: The Agency for Health Care Policy and Research. Smoking Cessation Clinical Practice Guideline. JAMA.
1996 Apr 24;275(16):1270-80. Updated and revised from Treating Tobacco Use and Dependence. U.S. Public Health Service.

www.surgeongeneral.gov/tobacco/default.htm.

Ranney L. Systematic review: smoking cessation intervention
strategies for adults and adults in special populations.
Ann Intern Med. 2006 Dec 5;145(11):845-56. [PMID:
16954352]

Schroeder SA. What to do with a patient who smokes. JAMA.
2005 Jul 27;294(4):482-7. [PMID: 16046655]

Stead LF et al. Telephone counselling for smoking cessation.
Cochrane Database Syst Rev. 2003;(1):CD002850. [PMID:
12535442]

Tonstad S et al; Varenicline Phase 3 Study Group. Effect of
maintenance therapy with varenicline on smoking cessation:
a randomized controlled trial. JAMA. 2006 Jul 5;296(1):64—
71. [PMID: 16820548]

Yanbaeva DG et al. Systemic effects of smoking. Chest. 2007
May;131(5):1557-66. [PMID: 17494805]

Lipid Disorders

Higher low-density lipoprotein (LDL) cholesterol concen-
trations and lower high-density lipoprotein (HDL) levels
are associated with an increased risk of CHD. Elevated
triglyceride levels and elevated plasma lipoprotein(a) are
also independent risk factors for CHD. The absolute bene-
fits of screening for—and treating—abnormal lipid levels
depend on the presence of other cardiovascular risk fac-
tors. If other risk factors are present, cardiovascular risk is
higher and the benefits of therapy are greater. Patients with
diabetes mellitus or known cardiovascular disease are at
still higher risk and benefit from treatment even when lipid
levels are normal.


www.surgeongeneral.gov/tobacco/default.htm
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Table 1-7. Suggestions for the clinical use of nicotine gum.

Parameter of
Clinical Use Suggestions

Patient selection Appropriate as a primary pharmacotherapy for smoking cessation.

Precautions Pregnancy: Pregnant smokers should first be encouraged to attempt cessation without pharmacologic treatment. Nicotine
gum should be used during pregnancy only if the increased likelihood of smoking cessation, with its potential benefits,
outweighs the risk of nicotine replacement and potential concomitant smoking.

Cardiovascular diseases: Although not an independent risk factor for acute myocardial events, nicotine gum should be used only
after consideration of risks and benefits among particular cardiovascular patient groups: those in the immediate (within 2
weeks) post-myocardial infarction period, those with serious arrhythmias, and those with serious or worsening angina pectoris.

Adverse effects: Common adverse effects of nicotine chewing gum include mouth soreness, hiccups, dyspepsia, and jaw
ache. These effects are generally mild and transient and can often be alleviated by correcting the patient’s chewing
technique (see “Prescribing instructions” below).

Dosage Nicotine gum is available in doses of 2 mg and 4 mq per piece. Patients who smoke less than 25 cigarettes per day should
be prescribed the 2-mg gum initially. The 4-mg gum should be prescribed to patients who express a preference for it,
have failed with the 2-mg gum but remain motivated to quit, and/or smoke more than 25 cigarettes per day. The gum
is most commonly prescribed for the first few months of a quit attempt. Clinicians should tailor the duration of therapy
to fit the needs of each patient. Patients using the 2-mg strength should use not more than 30 pieces per day, whereas
those using the 4-mg strength should not exceed 20 pieces per day.

Prescribing Abstinence from smoking: The patient should refrain from smoking while using the qum.
instructions Chewing technique: The gum should be chewed slowly until a “peppery” taste emerges, then “parked” between cheek

and gum to facilitate nicotine absorption through the oral mucosa. Gum should be slowly and intermittently chewed and
parked for about 30 minutes.

Absorption: Acidic beverages (eg, coffee, juices, soft drinks) interfere with the buccal absorption of nicotine, so eating and
drinking anything except water should be avoided for 15 minutes before and during chewing.

Scheduling of dose: A common problem is that patients do not use enough gum to get the maximum benefit: they chew
too few pieces per day and do not use the gqum for a sufficient number of weeks. Instructions to chew the gum on a
fixed schedule (at least 1 piece every 1 to 2 hours) for at least 1 to 3 months may be more beneficial than ad lib use.

Reproduced, with permission, from: The Agency for Health Care Policy and Research. Smoking Cessation Clinical Practice Guideline. JAMA. 1996
Apr 24;275(16):1270-80. Updated and revised from Treating Tobacco Use and Dependence. U.S. Public Health Service. www.surgeon-
general.gov/tobacco/default.htm.

Table 1-8. Suggestions for the clinical use of bupropion SR.

Parameter of
Clinical Use Suggestions

Patient selection Appropriate as a first-line pharmacotherapy for smoking cessation.

Precautions Pregnancy: Pregnant smokers should be encouraged to quit first without pharmacologic treatment. Bupropion SR should be
used during pregnancy only if the increased likelihood of smoking abstinence, with its potential benefits, outweighs the
risk of bupropion SR treatment and potential concomitant smoking. Similar factors should be considered in lactating
women (FDA Class B).

Cardiovascular diseases: Generally well tolerated; infrequent reports of hypertension.

Side effects: The most common side effects reported by bupropion SR users were insomnia (35-40%) and dry mouth (10%).

Contraindications: Bupropion SR is contraindicated in individuals with a history of seizure disorder, a history of an eating
disorder, who are using another form of bupropion (Wellbutrin or Wellbutrin SR), or who have used an MAO inhibitor in
the past 14 days.

Dosage Patients should begin with a dose of 150 mg every morning for 3 days, then increase to 150 mg twice daily. Dosing at 150
mg twice daily should continue for 7-12 weeks following the quit date. Unlike nicotine replacement products, patients
should begin bupropion SR treatment 1-2 weeks before they quit smoking. For maintenance therapy, consider bupropion
SR 150 mg twice daily for up to 6 months.

Prescribing Cessation prior to quit date: Recognize that some patients will lose their desire to smoke prior to their quit date, or will
instructions spontaneously reduce the amount they smoke.
Scheduling of dose: If insomnia is marked, taking the evening dose earlier (in the afternoon, at least 8 hours after the first
dose) may provide some relief.
Alcohol: Use alcohol only in moderation.

MAO, monoamine oxidase.
Adapted from Treating Tobacco Use and Dependence. U.S. Public Health Service. www.surgeongeneral.gov/tobacco/default.htm.


www.surgeongeneral.gov/tobacco/default.htm
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Evidence for the effectiveness of statin-type drugs is
better than for the other classes of lipid-lowering agents or
dietary changes specifically for improving lipid levels. Multi-
ple large randomized, placebo-controlled trials have demon-
strated important reductions in total mortality, major coro-
nary events, and strokes with lowering levels of LDL
cholesterol by statin therapy for patients with known cardio-
vascular disease. Statins also reduce cardiovascular events
for patients with diabetes. For patients with no previous
history of cardiovascular events, statins reduce coronary
events for men, but less evidence is available for women.

Guidelines for therapy are discussed in Chapter 28.

Collins R et al; Heart Protection Study Collaborative Group.
MRC/BHF Heart Protection Study of cholesterol-lowering
with simvastatin in 5963 people with diabetes: a randomised
placebo-controlled trial. Lancet. 2003 Jun 14;361(9374):2005—
16. [PMID: 12814710]

Thavendiranathan P. Primary prevention of cardiovascular dis-
eases with statin therapy: a meta-analysis of randomized con-
trolled trials. Arch Intern Med. 2006 Nov 27;166(21):2307-13.
[PMID: 17130382]

Walsh JM et al. Drug treatment of hyperlipidemia in women.
JAMA. 2004 May 12;291(18):2243-52. [PMID: 15138247]

Hypertension

Over 43 million adults in the United States have hyperten-
sion, but 31% are unaware of their elevated blood pressure;
17% are aware but untreated; 29% are being treated but
have not controlled their blood pressure (still greater than
140/90 mm Hg); and only 23% are well controlled. In every
adult age group, higher values of systolic and diastolic
blood pressure carry greater risks of stroke and congestive
heart failure. Systolic blood pressure is a better predictor of
morbid events than diastolic blood pressure. Home moni-
toring is better correlated with target organ damage than
clinic-based values. Clinicians can apply specific blood
pressure criteria, such as those of the Joint National Com-
mittee, along with consideration of the patient’s cardiovas-
cular risk, to decide at what levels treatment should be
considered in individual cases. Table 11-1 presents a clas-
sification of hypertension based on blood pressures.

Primary prevention of hypertension can be accom-
plished by strategies aimed at both the general population
and special high-risk populations. The latter include per-
sons with high-normal blood pressure or a family history
of hypertension, blacks, and individuals with various
behavioral risk factors such as physical inactivity; excessive
consumption of salt, alcohol, or calories; and deficient
intake of potassium. Effective interventions for primary
prevention of hypertension include reduced sodium and
alcohol consumption, weight loss, and regular exercise.
Potassium supplementation lowers blood pressure mod-
estly, and a diet high in fresh fruits and vegetables and low
in fat, red meats, and sugar-containing beverages also
reduces blood pressure. Interventions of unproven efficacy
include pill supplementation of potassium, calcium, mag-
nesium, fish oil, or fiber; macronutrient alteration; and
stress management.

Improved diagnosis and treatment of hypertension is a
major cause of the recent decline in stroke deaths. Hyper-

CMDT 2009 11

tension control, however, remains suboptimal. An inter-
vention that included patient education and provider edu-
cation was more effective than provider education alone in
achieving control of hypertension, suggesting the benefits
of patient participation in hypertension treatment. Phar-
macologic management of hypertension is discussed in
Chapter 11.

Chobanian AV et al. The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treat-
ment of High Blood Pressure: the JNC 7 report. JAMA. 2003
May 21;289(19):2560-72. [PMID: 12748199]

Messerli FH et al. Essential hypertension. Lancet. 2007 Aug
18;370(9587):591-603. [PMID: 17707755]

Roumie CL et al. Improving blood pressure control through
provider education, provider alerts, and patient education: a
cluster randomized trial. Ann Intern Med. 2006 Aug 1;145
(3):165-75. [PMID: 16880458]

Sheridan § et al. Screening for high blood pressure: a review of
the evidence for the U.S. Preventive Services Task Force. Am
J Prev Med. 2003 Aug;25(2):151-8. [PMID: 12880884]

Taylor JR et al. Home monitoring of glucose and blood
pressure. Am Fam Physician. 2007 Jul 15;76(2):255-60.
[PMID: 17695570]

Chemoprevention

As discussed in Chapters 10 and 24, regular use of low-dose
aspirin (81-325 mg) can reduce the incidence of myocardial
infarction in men. Low-dose aspirin reduces stroke but not
myocardial infarction in middle-aged women. Nonsteroidal
anti-inflammatory drugs may reduce the incidence of colo-
rectal adenomas and polyps but may also increase heart
disease and gastrointestinal bleeding, and thus are not rec-
ommended for colon cancer prevention in average risk
patients. Antioxidant vitamin (vitamin E, vitamin C, and
beta-carotene) supplementation produced no significant
reductions in the 5-year incidence of—or mortality from—
vascular disease, cancer, or other major outcomes in high-
risk individuals with coronary artery disease, other occlusive
arterial disease, or diabetes mellitus.

Berger JS. Aspirin for the primary prevention of cardiovascular
events in women and men: a sex-specific meta-analysis of
randomized controlled trials. JAMA. 2006 Jan 18;295(3):306—
13. [PMID: 16418466]

Ridker PM et al. A randomized trial of low-dose aspirin in the
primary prevention of cardiovascular disease in women. N Engl
J Med. 2005 Mar 31;352(13):1293-304. [PMID: 15753114]

Rostom A. Nonsteroidal anti-inflammatory drugs and cyclooxy-
genase-2 inhibitors for primary prevention of colorectal can-
cer: a systematic review prepared for the U.S. Preventive
Services Task Force. Ann Intern Med. 2007 Mar 6;146(5):376—
89. [PMID: 17339623]

Vivekananthan DP et al. Use of antioxidant vitamins for the
prevention of cardiovascular disease: meta-analysis of ran-
domised trials. Lancet. 2003 Jun 14;361(9374):2017-23.
[PMID: 12814711]

PREVENTION OF OSTEOPOROSIS

Osteoporosis, characterized by low bone mineral density,
is common and associated with an increased risk of frac-
ture. The lifetime risk of an osteoporotic fracture is
approximately 50% for women and 30% for men. Osteo-
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porotic fractures can cause significant pain and disability.
As such, research has focused on means of preventing
osteoporosis and related fractures. Primary prevention
strategies include calcium supplementation, vitamin D
supplementation, and exercise programs. A recent system-
atic review and meta-analysis found that calcium supple-
mentation of 1200 mg per day or more (with or without
vitamin D) could decrease fracture risk for adults (mainly
women were studied) over age 50. Screening for osteopo-
rosis on the basis of low bone mineral density is also
recommended for women over age 60, based on indirect
evidence that screening can identify women with low bone
mineral density and that treatment of women with low
bone density with bisphosphonates is effective in reducing
fractures. The effectiveness of screening for osteoporosis in
younger women and in men has not been established.

Nelson HD. Screening for postmenopausal osteoporosis: a
review of the evidence for the U.S. Preventive Services Task
Force. Ann Intern Med. 2002 Sep 17;137(6):529-41. [PMID:
12230356]

Schousboe JT. Cost-effectiveness of bone densitometry followed
by treatment of osteoporosis in older men. JAMA. 2007 Aug
8;298(6):629-37. [PMID: 17684185]

Tang BM. Use of calcium or calcium in combination with
vitamin D supplementation to prevent fractures and bone
loss in people aged 50 years and older: a meta-analysis.
Lancet. 2007 Aug 25;370(9588):657-66. [PMID: 17720017]

PREVENTION OF PHYSICAL INACTIVITY

Lack of sufficient physical activity is the second most
important contributor to preventable deaths, trailing only
tobacco use. A sedentary lifestyle has been linked to 28% of
deaths from leading chronic diseases. The Centers for
Disease Control and Prevention (CDC) has recommended
that every adult in the United States should engage in 30
minutes or more of moderate-intensity physical activity on
most days of the week. This guideline complements previ-
ous advice urging at least 20-30 minutes of more vigorous
aerobic exercise three to five times a week.

Patients who engage in regular moderate to vigorous
exercise have a lower risk of myocardial infarction, stroke,
hypertension, hyperlipidemia, type 2 diabetes mellitus,
diverticular disease, and osteoporosis. Current evidence
supports the recommended guidelines of 30 minutes of
moderate physical activity on most days of the week in
both the primary and secondary prevention of CHD.
Between 1980 and 2000, an estimated 5% of the decrease in
US deaths from CHD among adults aged 25-84 years
resulted from increases in physical activity.

In older nonsmoking men, walking 2 miles or more per
day is associated with an almost 50% lower age-related
mortality. The relative risk of stroke was found to be less
than one-sixth in men who exercised vigorously compared
with those who were inactive; the risk of type 2 diabetes
mellitus was about half among men who exercised five or
more times weekly compared with those who exercised
once a week. Glucose control is improved in diabetics who
exercise regularly, even at a modest level. In sedentary
individuals with dyslipidemia, high amounts of high-

intensity exercise produce significant beneficial effects on
serum lipoprotein profiles. Physical activity is associated
with a lower risk of colon cancer (although not rectal
cancer) in men and women and of breast and reproductive
organ cancer in women. Finally, weight-bearing exercise
(especially resistance and high-impact activities) increases
bone mineral content and retards development of osteopo-
rosis in women and contributes to a reduced risk of falls in
older persons. Resistance training has been shown to
enhance muscular strength, functional capacity, and qual-
ity of life in men and women with and without CHD and
is endorsed by the American Heart Association.

Exercise may also confer benefits on those with chronic
illness. Men and women with chronic symptomatic osteo-
arthritis of one or both knees benefited from a supervised
walking program, with improved self-reported functional
status and decreased pain and use of pain medication.
Exercise produces sustained lowering of both systolic and
diastolic blood pressure in patients with mild hyperten-
sion. In addition, physical activity can help patients main-
tain ideal body weight. Individuals who maintain ideal
body weight have a 35-55% lower risk for myocardial
infarction than with those who are obese. Physical activity
reduces depression and anxiety; improves adaptation to
stress; improves sleep quality; and enhances mood, self-
esteem, and overall performance.

In longitudinal cohort studies, individuals who report
higher levels of leisure time physical activity are less likely
to gain weight. Conversely, individuals who are overweight
are less likely to stay active. However, at least 60 minutes of
daily moderate-intensity physical activity may be necessary
to maximize weight loss and prevent significant weight
regain. Moreover, adequate levels of physical activity
appear to be important for the prevention of weight gain
and the development of obesity. Physical activity also
appears to have an independent effect on health-related
outcomes such as development of type 2 diabetes mellitus
in patients with impaired glucose tolerance when com-
pared with body weight, suggesting that adequate levels of
activity may counteract the negative influence of body
weight on health outcomes.

However, physical exertion can rarely trigger the onset
of acute myocardial infarction, particularly in persons who
are habitually sedentary. Increased activity increases the
risk of musculoskeletal injuries, which can be minimized
by proper warm-up and stretching, and by gradual rather
than sudden increase in activity. Other potential complica-
tions of exercise include angina pectoris, arrhythmias,
sudden death, and asthma. In insulin-requiring diabetics
who undertake vigorous exercise, the need for insulin is
reduced; hypoglycemia may be a consequence.

Only about 20% of adults in the United States are active
at the moderate level—and only 8% currently exercise at
the more vigorous level—recommended for health bene-
fits. Instead, 60% report irregular or no leisure time phys-
ical activity.

The value of routine electrocardiography stress testing
prior to initiation of an exercise program in middle-aged
or older adults remains controversial. Patients with
ischemic heart disease or other cardiovascular disease
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require medically supervised, graded exercise programs.
Medically supervised exercise prolongs life in patients with
congestive heart failure. Exercise should not be prescribed
for patients with decompensated congestive heart failure,
complex ventricular arrhythmias, unstable angina pectoris,
hemodynamically significant aortic stenosis, or significant
aortic aneurysm. Five- to 10-minute warm-up and cool-
down periods, stretching exercises, and gradual increases
in exercise intensity help prevent musculoskeletal and
cardiovascular complications.

Physical activity can be incorporated into any person’s
daily routine. For example, the clinician can advise a
patient to take the stairs instead of the elevator, to walk or
bike instead of driving, to do housework or yard work, to
get off the bus one or two stops earlier and walk the rest of
the way, to park at the far end of the parking lot, or to walk
during the lunch hour. The basic message should be the
more the better and anything is better than nothing.

To be more effective in counseling about exercise,
clinicians can also incorporate motivational interviewing
techniques, adopt a whole practice approach (eg, use
practice nurses to assist), and establish linkages with com-
munity agencies. Clinicians can incorporate the “5 As”
approach:

. Ask (identify those who can benefit).

. Assess (current activity level).

. Advise (individualize plan).

. Assist (provide a written exercise prescription and
support material).

5. Arrange (appropriate referral and follow-up).

W N =

Such interventions have a moderate effect on self-
reported physical activity and cardiorespiratory fitness,
even if they do not always help patients achieve a predeter-
mined level of physical activity. In their counseling, clini-
cians should advise patients about both the benefits and
risks of exercise, prescribe an exercise program appropriate
for each patient, and provide advice to help prevent inju-
ries or cardiovascular complications.

Tailored interventions may potentially help increase
physical activity in individuals. Exercise counseling with a
prescription, eg, for walking at either a hard intensity or a
moderate intensity-high frequency, can produce signifi-
cant long-term improvements in cardiorespiratory fitness.
To be effective, exercise prescriptions must include recom-
mendations on type, frequency, intensity, time, and pro-
gression of exercise and must follow disease-specific guide-
lines. In addition, published research suggests that getting
patients to change physical activity levels requires motiva-
tional strategies beyond simple exercise instruction includ-
ing patient education about goal-setting, self-monitoring,
and problem-solving. For example, helping patients iden-
tify emotionally rewarding and physically appropriate
activities, meet contingencies, and find social support will
increase rates of exercise continuation.

Some physical activity is always preferable to a seden-
tary lifestyle. For home-bound elderly who have limited
mobility and strength, such physical activity could focus
on “functional fitness,” such as mobility, transfers, and
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performing activities of daily living. Exercise-based reha-
bilitation can protect against falls and fall-related injuries
and improve functional performance.

Duncan GE et al. Prescribing exercise at varied levels of intensity
and frequency: a randomized trial. Arch Intern Med. 2005
Nov 14;165(20):2362—9. [PMID: 16287765]

Ford ES et al. Explaining the decrease in U.S. deaths from
coronary disease, 1980-2000. N Engl J Med. 2007 Jun
7:356(23):2388-98. [PMID: 17554120]

Hillsdon M et al. Interventions for promoting physical activity.
Cochrane Database Syst Rev. 2005;(1):CD003180. [PMID:
15674903]

Laaksonen DE et al; Finnish diabetes prevention study. Physical
activity in the prevention of type 2 diabetes: the Finnish
diabetes prevention study. Diabetes. 2005 Jan;54(1):158—65.
[PMID: 15616024]

McDermott AY et al. Exercise and older patients: prescribing
guidelines. Am Fam Physician. 2006 Aug 1;74(3):437-44.
[PMID: 16913163]

Means KM et al. Balance, mobility, and falls among community-
dwelling elderly persons: effects of a rehabilitation exercise
program. Am J Phys Med Rehabil. 2005 Apr;84(4):238-50.
[PMID: 1578256]

Ogilvie D et al. Interventions to promote walking: systematic
review. BMJ. 2007 Jun 9;334(7605):1204. [PMID: 17540909]

Struck BD et al. Health promotion in older adults. Prescribing
exercise for the frail and home bound. Geriatrics. 2006
May;61(5):22-7. [PMID: 16649815]

Williams MA et al. Resistance exercise in individuals with and
without cardiovascular disease: 2007 update: a scientific state-
ment from the American Heart Association Council on Clini-
cal Cardiology and Council on Nutrition, Physical Activity,
and Metabolism. Circulation. 2007 Jul 31;116(5):572-84.
[PMID: 17638929]

PREVENTION OF OVERWEIGHT & OBESITY

Obesity is now a true epidemic and public health crisis that
both clinicians and patients must face. Normal body
weight is defined as a body mass index (BMI), calculated as
the weight in kilograms divided by the height in meters
squared, of < 25 kg/m? overweight is defined as a BMI =
25.0-29.9 kg/m?, and obesity as a BMI > 30 kg/m?. The
prevalence of obesity in US children, adolescents, and
adults has grown dramatically since 1990. In 2003-2004,
17% of US children and adolescents were overweight and
32% of adults were obese. Among men, the prevalence of
obesity increased significantly between 1999 and 2000
(28%) and between 2003 and 2004 (31%). Among women,
no significant increase in the prevalence of obesity was
observed between 1999 and 2000 (33%) or between 2003
and 2004 (33%). The prevalence of extreme obesity (BMI
> 40) in 2003-2004 was 3% in men and 7% in women.
Prevalence varies by race and age, with older African
American and Latina women having the greatest preva-
lence of obesity. This trend has been linked both to
declines in physical activity and to increased caloric intake
in diets rich in fats and carbohydrates.

Adequate levels of physical activity appear to be impor-
tant for the prevention of weight gain and the development
of obesity. However, as noted above, only about 20% of
Americans are physically active at a moderate level, and
only 8% at a more vigorous level, and 60% report irregular
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or no leisure time physical activity. In addition, only 3% of
Americans meet four of the five reccommendations for the
intake of grains, fruits, vegetables, dairy products, and
meat of the Food Guide Pyramid. Only one of four
Americans eats the recommended five or more fruits and
vegetables per day.

Risk assessment of the overweight and obese patient
begins with determination of BMI, waist circumference for
those with a BMI of 35 or less, presence of comorbid
conditions, and a fasting blood glucose and lipid panel.
Obesity is clearly associated with type 2 diabetes mellitus,
hypertension, hyperlipidemia, cancer, osteoarthritis, car-
diovascular disease, obstructive sleep apnea, and asthma.
One of the most important sequelae of the rapid surge in
prevalence of overweight and obesity between 1990 and
2000 has been a dramatic 30-40% increase in the preva-
lence of type 2 diabetes mellitus. In addition, almost one-
quarter of the US population currently has the metabolic
syndrome, putting them at high risk for the development
of CHD. The relationship between overweight and obesity
and diabetes, hypertension, and coronary artery disease is
thought to be due to insulin resistance and compensatory
hyperinsulinemia. Persons with a BMI > 40 have death
rates from cancers that are 52% higher for men and 62%
higher for women than the rates in men and women of
normal weight. Significant trends of increasing risk of
death with higher BMIs are observed for cancers of the
stomach and prostate in men and for cancers of the breast,
uterus, cervix, and ovary in women, and for cancers of the
esophagus, colon and rectum, liver, gallbladder, pancreas,
and kidney, non-Hodgkin lymphoma, and multiple
myeloma in both men and women.

In the Framingham Heart Study, overweight and obe-
sity were associated with large decreases in life expectancy.
For example, 40-year-old female nonsmokers lost 3.3 years
and 40-year-old male nonsmokers lost 3.1 years of life
expectancy because of overweight, and 7.1 years and 5.8
years of life expectancy, respectively, because of obesity.
Obese female smokers lost 7.2 years and obese male smok-
ers lost 6.7 years of life expectancy compared with normal-
weight smokers, and 13.3 years and 13.7 years, respectively,
compared with normal-weight nonsmokers. Clinicians
must work to identify and provide the best prevention and
treatment strategies for patients who are overweight and
obese. Patients with abdominal obesity (high waist to hip
size ratio) are at particularly increased risk. Control of
visceral obesity in addition to other cardiovascular risk
factors (hypertension, insulin resistance, and dyslipide-
mia) is essential to reducing cardiovascular risk.

Prevention of overweight and obesity involves both
increasing physical activity and dietary modification to
reduce caloric intake. Clinicians can help guide patients to
develop personalized eating plans to reduce energy intake,
particularly by recognizing the contributions of fat, con-
centrated carbohydrates, and large portion sizes (see Chap-
ter 29). To prevent the long-term chronic disease sequelae
of overweight or obesity, clinicians must work with
patients to modify other risk factors, eg, by smoking
cessation (see above) and strict glycemic and blood pres-
sure control (see Chapters 27 and 11).

Lifestyle modification, including diet, physical activity,
and behavior therapy has been shown to induce clinically
significant weight loss. Other treatment options for obesity
include pharmacotherapy and surgery. One potentially
effective diet strategy is the replacement of caloric beverages
with low-calorie or noncaloric beverages. As noted above, in
overweight and obese persons, at least 60 minutes of moder-
ate-high intensity physical activity may be necessary to
maximize weight loss and prevent significant weight regain.
Counseling interventions or pharmacotherapy can produce
modest (3-5 kg) sustained weight loss over 6-12 months.
Pharmacotherapy appears safe in the short term; long-term
safety is still not established. As an example, in a multicenter
trial, treatment with 20 mg/d of rimonabant, a selective
cannabinoid-1 receptor blocker, plus diet for 2 years pro-
duced modest but sustained reductions in weight and waist
circumference and favorable changes in metabolic risk fac-
tors. Counseling appears to be most effective when intensive
and combined with behavioral therapy. Maintenance strate-
gies can help preserve weight loss.

In dietary therapy, results from the Women’s Health
Initiative Dietary Modification Trial showed that a low-fat
diet high in vegetables, fruits, and grains produced a
modest (2.2 kg, P < .001) weight loss that was sustained
over prolonged follow-up (1.9 kg, P <.001 at 1 year, 0.4 kg,
P = .01 at 7.5 years). Weight loss strategies using dietary,
physical activity, or behavioral interventions can produce
significant improvements in weight among persons with
prediabetes and a significant decrease in diabetes inci-
dence. Multicomponent interventions including very-low-
calorie or low-calorie diets hold promise for achieving
weight loss in adults with type 2 diabetes mellitus.

Bariatric surgical procedures, eg, vertical banded gas-
troplasty and Roux-en-Y gastric bypass, are reserved for
patients with morbid obesity whose BMI exceeds 40, or for
less severely obese patients (with BMIs between 35 and 40)
with high-risk comorbid conditions such as life-threaten-
ing cardiopulmonary problems (eg, severe sleep apnea,
Pickwickian syndrome, and obesity-related cardiomyopa-
thy) or severe diabetes mellitus. In selected patients, sur-
gery can produce substantial weight loss (10 to 159 kg)
over 1 to 5 years, with rare but sometimes severe complica-
tions. Nutritional deficiencies are one complication of
bariatric surgical procedures and close monitoring of a
patient’s metabolic and nutritional status is essential.

Clinicians seem to share a general perception that
almost no one succeeds in long-term maintenance of
weight loss. However, research demonstrates that approxi-
mately 20% of overweight individuals are successful at
long-term weight loss (defined as losing > 10% of initial
body weight and maintaining the loss for > 1 year).
National Weight Control Registry members who lost an
average of 33 kg and maintained the loss for more than 5
years have provided useful information about how to
maintain weight loss. Members report engaging in high
levels of physical activity (approximately 60 min/d), eating
a low-calorie, low-fat diet, eating breakfast regularly, self-
monitoring weight, and maintaining a consistent eating
pattern from weekdays to weekends. The development and
implementation of innovative public health strategies is
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essential in the fight against obesity. Lessons learned from
smoking cessation campaigns may be helpful in the battle
against this significant public health concern.
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CANCER PREVENTION
Primary Prevention

Mortality rates of cancer have begun to decrease in the past 2
years; part of this decrease results from reductions in tobacco
use, since cigarette smoking is the most important prevent-
able cause of cancer. Primary prevention of skin cancer
consists of restricting exposure to ultraviolet light by wearing
appropriate clothing and use of sunscreens. In the past 2
decades, there has been a threefold increase in the incidence
of squamous cell carcinoma and a fourfold increase in mela-
noma in the United States. Persons who engage in regular
physical exercise and avoid obesity have lower rates of breast
and colon cancer. Prevention of occupationally induced can-
cers involves minimizing exposure to carcinogenic substances
such as asbestos, ionizing radiation, and benzene com-
pounds. Chemoprevention has been widely studied for pri-
mary cancer prevention (see above Chemoprevention section
and Chapter 39). Use of tamoxifen, raloxifene, and aromatase
inhibitors for breast cancer prevention is discussed in Chap-
ters 17 and 39. Hepatitis B vaccination can prevent hepatocel-
lular carcinoma (HCC), and screening and vaccination pro-
grams may be cost-effective and useful in preventing HCC in
high-risk groups such as Asians and Pacific Islanders. The use
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of HPV vaccine to prevent cervical cancer is discussed above
in the Prevention of Infectious Disease section.

Hutton DW et al. Cost-effectiveness of screening and vaccinat-
ing Asian and Pacific Islander adults for hepatitis B. Ann
Intern Med. 2007 Oct 2;147(7):460-9. [PMID: 17909207]

Screening & Early Detection

Screening has been shown to prevent death from cancers of
the breast, colon, and cervix. Current cancer screening
recommendations from the American Cancer Society, the
Canadian Task Force on Preventive Health Care, and the
United States Preventive Services Task Force are shown in
Table 1-9.

The appropriate form and frequency of screening for
breast cancer is controversial. A large randomized trial of
breast self-examination conducted among factory workers
in Shanghai found no benefit. A systematic review per-
formed for the United States Preventive Services Task Force
found that mammography was moderately effective in
reducing breast cancer mortality for women 40-74 years of
age. The absolute benefit was greater for older women, and
the risk of false-positive results was high for all women.
Digital mammography is more sensitive in women with
dense breasts and younger women; however, studies explor-
ing outcomes are lacking. The use of MRI is not currently
recommended for general screening, though the American
Cancer Society does recommend screening MRI for women
at high risk (=20-25%), including those with a strong family
history of breast or ovarian cancer. Although delays to
following up an abnormal mammogram exist, the use of
patient navigation programs to reduce such delays appears
beneficial, especially among poor and minority populations.

All current recommendations call for cervical and colo-
rectal cancer screening. Prostate cancer screening, however,
is controversial, as no completed studies have answered the
question whether early detection and treatment after screen
detection produce sufficient benefits to outweigh harms of
treatment. Providers and patients are advised to discuss how
to proceed in light of this uncertainty. Single serum pros-
tate-specific antigen (PSA) measurements appear to offer
relatively high sensitivity and specificity to detect prostate
cancer. The sensitivity is about 65%, the specificity about
80%, and the positive predictive value for prostate cancer is
about 45%. When both the digital rectal examination and
serum PSA are abnormal, PSA specificity increases, but
sensitivity falls (to 30%) and predictive value rises only
slightly. Whether early detection through screening and
subsequent treatment alters the natural course of the disease
remains to be seen. There are still no data on the morbidity
and mortality benefits of screening. Unlike the American
College of Physicians, the American Cancer Society recom-
mends that providers offer annual PSA testing for men over
age 50. Screening is not recommended by any group for men
who have estimated life expectancies of less than 10 years.
Decision aids have been developed to help men weigh the
arguments for and against PSA screening.

Annual or biennial fecal occult blood testing reduces
mortality from colorectal cancer by 16-33%. The risk of
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Table 1-9. Cancer screening recommendations for average-risk adults.

Test

Breast self-examina-
tion (BSE)

Clinical breast exami-
nation

Mammography

Papanicolaou test

Annual stool test for
occult blood* or fecal
immunochemical test
(FIT)

Sigmoidoscopy (every
5 years)

Double-contrast barium
enema (every 5 years)

Colonoscopy (every 10
years)

Prostate-specific anti-
gen (PSA) blood test

Digital Rectal Examina-
tion (DRE)

Cancer-related
checkup

ACS!
An option for women over age 20.

Every 3 years age 20-40 and annually there-
after.

Annually age 40 and older.

Annually beginning within 3 years after first
vaginal intercourse or no later than age 21.
Screening may be done every 2 years with
the liquid-based Pap test.

After age 30, women with three normal tests
may be screened every 2-3 years or every 3
years by Pap test plus the HPV DNA test.

Women may choose to stop screening after
age 70 if they have had three normal (and
no abnormal) results within the last 10
years.

Screening recommended, with the combina-
tion of fecal occult blood test or fecal
immunochemical test (FIT) and sigmoidos-
copy preferred over stool test or sigmoidos-
copy alone. Double-contrast barium enema
and colonoscopy also considered reasonable
alternatives.

PSA and DRE should be offered annually to men
age 50 and older who have at least a 10-year
life expectancy. Men at high risk (African-
American men and men with a strong family
history) should begin at age 45. Information
should be provided to men about the benefits
and risks, and they should be allowed to
participate in the decision. Men without a clear
preference should be screened.

For people aged 20 or older having periodic
health exams, a cancer-related checkup should
include counseling and perhaps oral cavity,
thyroid, lymph node, or testicular examinations.

(TP

Fair evidence that BSE should
not be used.

Good evidence for annual
screening women aged 50-
69 by clinical examination
and mammography.

Current evidence does not sup-
port the recommendation that
screening mammography be
included in or excluded from
the periodic health examina-
tion of women aged 40-49.

Annually at age of first inter-
course or by age 18; can move
to every-2-year screening after
two normal results to age 69.

Good evidence for screening
every 1-2 years over age 50.

Fair evidence for screening
over age 50 (insufficient evi-
dence about combining stool
test and sigmoidoscopy).

Not addressed.

Insufficient evidence for or
against use in screening.

Fair evidence against including
in routine care.

Insufficient evidence for or
against including in routine
care.

Not assessed.

USPSTF®

Insufficient evidence to recom-
mend for or against.

Insufficient evidence to recom-
mend for or against.

Recommended every 1-2 years for
women aged 40 and over (B).

Every 3 years beginning at onset
of sexual activity or age 21 (A).

Recommends against routinely
screening women older than age
65 if they have had adequate
recent screening with normal Pap
tests and are not otherwise at
high risk for cervical cancer (D).

Screening strongly recommended
(A), but insufficient evidence to
determine best test.

Insufficient evidence to recom-
mend for or against.

Insufficient evidence to recom-
mend for or against.

Not assessed.

"American Cancer Society recommendations, available at http://www.cancer.org.
“Canadian Task Force on Preventive Health Care recommendations available at http://www.ctfphc.org.
3United States Preventive Services Task Force recommendations available at http://www.ahrg.gov.
"Home test with three samples.
Recommendation A: The USPSTF strongly recommends that clinicians routinely provide the service to eligible patients. (The USPSTF found
good evidence that the service improves important health outcomes and concludes that benefits substantially outweigh harms.)
Recommendation B: The USPSTF recommends that clinicians routinely provide the service to eligible patients. (The USPSTF found at least
fair evidence that the service improves important health outcomes and concludes that benefits substantially outweigh harms.)
Recommendation D: The USPSTF recommends against routinely providing the service to asymptomatic patients. (The USPSTF found at
least fair evidence that the service is ineffective or that harms outweigh benefits.)


http://www.cancer.org
http://www.ctfphc.org
http://www.ahrq.gov
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death from colon cancer among patients undergoing at
least one sigmoidoscopic examination is reduced by 60—
80% compared with that among those not having sigmoid-
oscopy. Colonoscopy has also been advocated as a screen-
ing examination. It is more accurate than flexible sigmoid-
oscopy for detecting cancer and polyps, but its value in
reducing colon cancer mortality has not been studied
directly. Recent studies have shown that CT colography
(virtual colonoscopy) is also able to detect cancers and
polyps with reasonable accuracy.

Screening for cervical cancer with a Papanicolaou
smear is indicated in sexually active adolescents and in
adult women every 1-3 years. Screening for vaginal cancer
with a Papanicolaou smear is not indicated in women who
have undergone hysterectomies for benign disease with
removal of the cervix—except in diethylstilbestrol (DES)-
exposed women (see Chapter 18). Women over age 70 who
have had normal results on three or more previous Papa-
nicolaou smears may elect to stop screening.

Screening for lung cancer with spiral CT can detect early
stage disease; however, its efficacy in reducing lung cancer
mortality has not been evaluated in a randomized trial.

Andriole GL et al; PLCO Project Team. Prostate cancer screen-
ing in the Prostate, Lung, Colorectal and Ovarian (PLCO)
Cancer Screening Trial: findings from the initial screening
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16;97(6):433-8. [PMID: 15770007]
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based on prostate-specific antigen level: results of a prospec-
tive, randomized, population-based study. Arch Intern Med.
2005 Sep 12;165(16):1857-61. [PMID: 16157829]

Battaglia TA. Improving follow-up to abnormal breast cancer
screening in an urban population. A patient navigation inter-
vention. Cancer. 2007 Jan 15;109(2 Suppl):359-67. [PMID:
17123275]

Denny L et al. Screen-and-treat approaches for cervical cancer
prevention in low-resource settings: a randomized controlled
trial. JAMA. 2005 Nov 2;294(17):2173-81. [PMID: 16264158]

Knutson D et al. Screening for breast cancer: current recom-
mendations and future directions. Am Fam Physician. 2007
Jun 1;75(11):1660—6. [PMID: 17575656]

New York Early Lung Cancer Action Project Investigators. CT
screening for lung cancer: diagnoses resulting from the New
York Early Lung Cancer Action Project. Radiology. 2007
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Saslow D et al. American Cancer Society guidelines for breast
screening with MRI as an adjunct to mammograpy. CA Cancer
J Clin. 2007 Mar—Apr;57(2):75-89. [PMID: 17392385]

Torpy JM et al. JAMA patient page. Colon cancer screening.
JAMA. 2006 Mar 8;295(10):1208. [PMID: 16522847]

Weissfeld JL et al; PLCO Project Team. Flexible sigmoidoscopy
in the PLCO cancer screening trial: results from the baseline
screening examination of a randomized trial. J Natl Cancer
Inst. 2005 Jul 6;97(13):989-97. [PMID: 15998952]

PREVENTION OF INJURIES & VIOLENCE

Injuries remain the most important cause of loss of poten-
tial years of life before age 65. Homicide and motor vehicle
accidents are a major cause of injury-related deaths among
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young adults, and accidental falls are the most common
cause of injury-related death in the elderly. Other causes of
injury-related deaths include suicide and accidental expo-
sure to smoke, fire, and flames.

Although there has been a steady decline in motor vehicle
accident deaths per miles driven, road traffic injuries
remain the tenth leading cause of death and the ninth
leading cause of the burden of disease. Although seat belt
use protects against serious injury and death in motor
vehicle accidents, at least one-fourth of adults and one-
third of teenagers do not use seat belts routinely. Air bags
are protective for adults but not for small children.

Each year in the United States, more than 500,000
people are nonfatally injured while riding bicycles. The rate
of helmet use by bicyclists and motorcyclists is significantly
increased in states with helmet laws. Young men appear
most likely to resist wearing helmets. Clinicians should try
to educate their patients about seat belts, safety helmets,
the risks of using cellular telephones while driving, drink-
ing and driving—or using other intoxicants or long-acting
benzodiazepines and then driving—and the risks of having
guns in the home.

Long-term alcohol abuse adversely affects outcome
from trauma and increases the risk of readmission for new
trauma. Alcohol and illicit drug use are associated with an
increased risk of violent death. There is a causal link
between alcohol intoxication and injury due to assault.
Harm reduction can be achieved through practical mea-
sures, such as using plastic glasses and bottles in licensed
premises; controlling prices of drinks; and targeted polic-
ing based on police, accident, and emergency data.

Males aged 16-35 are at especially high risk for serious
injury and death from accidents and violence, with blacks
and Latinos at greatest risk. For 16- and 17-year-old
drivers, the risk of fatal crashes increases with the number
of passengers. Deaths from firearms have reached epidemic
levels in the United States and will soon surpass the
number of deaths from motor vehicle accidents. Having a
gun in the home increases the likelihood of homicide
nearly threefold and of suicide fivefold. In 2002, an esti-
mated 877,000 individuals successfully committed suicide.
Educating physicians to recognize and treat depression as
well as restricting access to lethal methods have been found
to reduce suicide rates.

In elderly patients, the risk of hip fracture when falling
can be reduced by as much as 80% by wearing hip
protectors, but only about half of patients use them regu-
larly. Oral vitamin D supplementation with 700-800 inter-
national units/d appears to reduce the risk of hip and other
nonvertebral fractures in both ambulatory and institution-
alized elderly persons, but 400 international units/d is not
sufficient for fracture prevention.

Finally, clinicians have a critical role in detection,
prevention, and management of physical or sexual abuse—
in particular, routine assessment of women for risk of
domestic violence. In a trial, the 12-month prevalence of
intimate partner violence ranged from 4% to 18% depend-
ing on the screening method, instrument, and health care
setting. Rates of current domestic violence on exit ques-
tionnaire were 21% in suburban emergency department
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and 26% in urban emergency department settings. Inclu-
sion of a single question about domestic violence in the
medical history—“At any time, has a partner ever hit you,
kicked you, or otherwise physically hurt you?”—can
increase identification of this common problem. Another
screen consists of three questions: (1) “Have you ever been
hit, kicked, punched, or otherwise hurt by someone within
the past year? If so, by whom?” (2) “Do you feel safe in
your current relationship?” (3) “Is there a partner from a
previous relationship who is making you feel unsafe now?”
Women seem to prefer written, self-completed screening
questionnaires to face-to-face questioning. Alternatively,
computer prompts to clinicians may serve as useful
reminders to inquiry. Assessment for abuse and offering of
referrals to community resources creates potential to inter-
rupt and prevent recurrence of domestic violence and
associated trauma.

Physical and psychological abuse, exploitation, and
neglect of older adults are serious underrecognized prob-
lems. Clues to elder mistreatment include the patient’s
appearance, recurrent urgent-care visits, missed appoint-
ments, suspicious physical findings, and implausible expla-
nations for injuries.
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SUBSTANCE ABUSE:
ALCOHOL & ILLICIT DRUGS

Substance abuse is a major public health problem in the
United States. The lifetime prevalence of alcohol abuse is
approximately 18%, whereas the lifetime prevalence of
alcohol dependence is near 13%. Rates appear to be higher
in men, whites, and younger and unmarried individuals.

Approximately two-thirds of high school seniors are regu-
lar users of alcohol. Alcohol dependence often coexists
with other substance disorders as well as with mood,
anxiety, and personality disorders. Underdiagnosis and
treatment of alcohol abuse is substantial, both because of
patient denial and lack of detection of clinical clues. Treat-
ment rates for alcohol dependence have slightly declined
over the last several years. Only a quarter of alcohol-
dependent patients have ever been treated.

As with cigarette use, clinician identification and coun-
seling about alcoholism may improve the chances of recov-
ery. About 10% of all adults seen in medical practices are
problem drinkers. An estimated 15-30% of hospitalized
patients have problems with alcohol abuse or dependence,
but the connection between patients’ presenting com-
plaints and their alcohol abuse is often missed. The CAGE
test (see Table 1-10) is both sensitive and specific for
chronic alcoholism. However, it is less sensitive in detect-
ing heavy or binge drinking in elderly patients and has
been criticized for being less applicable to minority groups
or to women. Others recommend asking three questions:
(1) How many days per week do you drink (frequency)?
(2) On a day when you drink alcohol, how many drinks do
you have in one day (quantity)? (3) On how many occa-
sions in the last month did you drink more than five drinks
(binge drinking)? The Alcohol Use Disorder Identification
Test (AUDIT) consists of questions on the quantity and
frequency of alcohol consumption, on alcohol dependence
symptoms, and on alcohol-related problems (Table 1-10).
It has been found to accurately detect hazardous drinking,
harmful drinking, and alcohol dependence and does not
seem to be affected by ethnic or gender bias. Choice of
therapy remains controversial. However, use of screening
procedures and brief intervention methods (see Table 1-11
and Chapter 25) can produce a 10-30% reduction in long-
term alcohol use and alcohol-related problems. However,
brief advice and counseling without regular follow-up and
reinforcement cannot sustain significant long-term reduc-
tions in unhealthy drinking behaviors.

Several pharmacologic agents are effective in reducing
alcohol consumption. In acute alcohol detoxification,
standard treatment regimens use long-acting benzodiaze-
pines, the preferred medications for alcohol detoxification,
because they can be given on a fixed schedule or through
“front-loading” or “symptom-triggered” regimens. Adju-
vant sympatholytic medications can be used to treat hyper-
adrenergic symptoms that persist despite adequate seda-
tion. Three drugs are FDA approved for treatment of
alcohol dependence—disulfiram, naltrexone, and acam-
prosate. Disulfiram, an aversive agent, has significant
adverse effects and consequently, compliance difficulties
have resulted in no clear evidence that it increases absti-
nence rates, decreases relapse rates, or reduces cravings.
Persons who receive short-term treatment with naltrexone
have a lower chance of alcoholism relapse. Compared with
placebo, naltrexone can lower the risk of treatment with-
drawal in alcohol-dependent patients. Compared with pla-
cebo, long-acting intramuscular formulation of naltrexone
has been found to be well-tolerated and to reduce drinking
significantly among treatment-seeking alcoholics over a 6-
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Table 1-10. Screening for alcohol abuse.

A. CAGE screening test’

Have you ever felt the need to
Have you ever felt
Have you ever felt

Have you ever taken a morning Eye opener?

Cut down on drinking?
Annoyed by criticism of your drinking?
Guilty about your drinking?

INTERPRETATION: Two “yes” answers are considered a positive screen. One “yes” answer should arouse a suspicion of alcohol abuse.

B. The Alcohol Use Disorder Identification Test (AUDIT).2 (Scores for response categories are given in parentheses. Scores range from 0 to 40,

with a cutoff score of > 5 indicating hazardous drinking, harmful drinking, or alcohol dependence.)

1. How often do you have a drink containing alcohol?

(0) Never (1) Monthly or less
a month

(2) Two to four times

(3) Two or three times a week (4) Four or more times a week

2. How many drinks containing alcohol do you have on a typical day when you are drinking?

(0) 1 0r 2 (1)30r4 (2)50r6
3. How often do you have six or more drinks on one occasion?
(0) Never (1) Less than monthly (2) Monthly

(3)7t09 (4) 10 or more

(3) Weekly (4) Daily or almost daily

4. How often during the past year have you found that you were not able to stop drinking once you had started?

(0) Never (1) Less than monthly (2) Monthly

(3) Weekly (4) Daily or almost daily

5. How often during the past year have you failed to do what was normally expected of you because of drinking?

(0) Never (1) Less than monthly (2) Monthly

(3) Weekly (4) Daily or almost daily

6. How often during the past year have you needed a first drink in the morning to get yourself going after a heavy drinking session?

(0) Never (1) Less than monthly (2) Monthly

(3) Weekly (4) Daily or almost daily

7. How often during the past year have you had a feeling of guilt or remorse after drinking?

(0) Never (1) Less than monthly (2) Monthly

(3) Weekly (4) Daily or almost daily

8. How often during the past year have you been unable to remember what happened the night before because you had been drinking?

(0) Never (1) Less than monthly (2) Monthly

(3) Weekly (4) Daily or almost daily

9. Have you or has someone else been injured as a result of your drinking?

(0) No (2) Yes, but not in the past year

(4) Yes, during the past year

10. Has a relative or friend or a doctor or other health worker been concerned about your drinking or suggested you cut down?

(0) No (2) Yes, but not in the past year

(4) Yes, during the past year

'Source: Mayfield D et al. The CAGE questionnaire: validation of a new alcoholism screening instrument. Am J Psychiatry. 1974;131:1121.
’Adapted, with permission, from Piccinelli M et al. Efficacy of the alcohol use disorders identification test as a screening tool for hazardous
alcohol intake and related disorders in primary care: a validity study. BM). 1997 Feb 8;314(7078):420-4.

month period. In a randomized, controlled trial, patients
receiving medical management with naltrexone, a com-
bined behavioral intervention, or both fared better on
drinking outcomes, whereas acamprosate showed no evi-
dence of efficacy with or without combined behavioral
intervention.

Use of illegal drugs—including cocaine, methamphet-
amine, and so-called “designer drugs”—either sporadically
or episodically remains an important problem. Lifetime
prevalence of drug abuse is approximately 8% and is
generally greater among men, young and unmarried indi-
viduals, Native Americans, and those of lower socioeco-
nomic status. As with alcohol, drug abuse disorders often
coexist with personality, anxiety, and other substance
abuse disorders.

Abuse of anabolic-androgenic steroids has been associ-
ated with use of other illicit drugs, alcohol, and cigarettes
and with violence and criminal behavior. As with alcohol
abuse, the lifetime treatment rate for drug abuse is low
(8%). The recognition of drug abuse presents special
problems and requires that the clinician actively consider
the diagnosis. Clinical aspects of substance abuse are dis-
cussed in Chapter 25.

Currently, evidence does not support the use of carba-
mazepine, disulfiram, mazindol, phenytoin, nimodipine,
lithium, antidepressants, or dopamine agonists in the
treatment of cocaine dependence. In a methadone mainte-
nance population, the combination of contingency man-
agement with bupropion is more effective than bupropion
alone for the treatment of cocaine addiction.
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Table 1-11. Basic counseling steps
for patients who abuse alcohol.

Establish a therapeutic relationship

Make the medical office or clinic off-limits for substance abuse
Present information about negative health consequences
Emphasize personal responsibility and self-efficacy

Convey a clear message and set goals

Involve family and other supports

Establish a working relationship with community treatment resources
Provide follow-up

Reproduced, with permission, from the United States Department
of Health Human Services, U.S. Public Health Service, Office of
Disease Prevention Health Promotion. Clinician’s Handbook of
Preventive Services: Put Prevention Into Practice. U.S. Govern-
ment Printing Office, 1994.

Buprenorphine has potential as a medication to ame-
liorate the symptoms and signs of withdrawal from opioids
and has been shown to be effective in reducing concomi-
tant cocaine and opiate abuse. A stepped treatment pro-
gram for heroin dependence using buprenorphine/nalox-
one, escalated to methadone if needed, has been shown to
be equally effective as methadone maintenance therapy.
Cessation of methadone maintenance is possible using
buprenorphine by transfer from methadone to buprenor-
phine and subsequent buprenorphine reductions. Evi-
dence does not support the use of naltrexone in mainte-
nance treatment of opioid addiction. Rapid opioid
detoxification with opioid antagonist induction using gen-
eral anesthesia has emerged as an approach to treat opioid

dependence. However, a randomized comparison of

buprenorphine-assisted rapid opioid detoxification with
naltrexone induction and clonidine-assisted opioid detox-
ification with delayed naltrexone induction found no sig-
nificant differences in rates of completion of inpatient
detoxification, treatment retention, or proportions of opi-
oid-positive urine specimens, and the anesthesia proce-
dure was associated with more potentially life-threatening
adverse events. Finally, cognitive behavior therapy, contin-

gency management, couples and family therapy, and other
types of behavioral treatment have been shown to be
effective interventions for drug addiction.

Anton RF et al; COMBINE Study Research Group. Combined
pharmacotherapies and behavioral interventions for alcohol
dependence: the COMBINE study: a randomized controlled
trial. JAMA. 2006 May 3;295(17):2003—17. [PMID: 16670409]

Blondell RD. Ambulatory detoxification of patients with alcohol
dependence. Am Fam Physician. 2005 Feb 1;71(3):495-502.
[PMID: 15712624]

Collins ED et al. Anesthesia-assisted vs buprenorphine- or
clonidine-assisted heroin detoxification and naltrexone
induction: a randomized trial. JAMA. 2005 Aug 24;294(8):
903-13. [PMID: 16118380]

Compton WM et al. Prevalence, correlates, disability, and
comorbidity of DSM-IV drug abuse and dependence in the
United States: results from the national epidemiologic survey
on alcohol and related conditions. Arch Gen Psychiatry. 2007
May;64(5):566-76. [PMID: 17485608]

Garbutt JC et al; Vivitrex Study Group. Efficacy and tolerability
of long-acting injectable naltrexone for alcohol dependence:
a randomized controlled trial. JAMA. 2005 Apr 6;293(13):
1617-25. [PMID: 15811981]

Hasin DS et al. Prevalence, correlates, disability, and comorbid-
ity of DSM-IV alcohol abuse and dependence in the United
States: results from the National Epidemiologic Survey on
Alcohol and Related Conditions. Arch Gen Psychiatry. 2007
Jul;64(7):830—42. [PMID: 17606817]

Isaacson JH et al. Prescription drug use and abuse. Risk factors,
red flags, and prevention strategies. Postgrad Med. 2005
Jul;118(1):19-26. [PMID: 16106916]

Kakko J et al. A stepped care strategy using buprenorphine and
methadone versus conventional methadone maintenance in
heroin dependence: a randomized controlled trial. Am J
Psychiatry. 2007 May;164(5):797-803. [PMID: 17475739]

Poling J et al. Six-month trial of bupropion with contingency
management for cocaine dependence in a methadone-main-
tained population. Arch Gen Psychiatry. 2006 Feb;63(2):219—
28. [PMID: 16461866]

Saitz R. Clinical practice. Unhealthy alcohol use. N Engl ] Med.
2005 Feb 10;352(6):596—-607. [PMID: 15703424]

Srisurapanont M et al. Opioid antagonists for alcohol depen-
dence. Cochrane Database Syst Rev. 2005;(1):CD001867.
[PMID: 15674887]

Williams SH. Medications for treating alcohol dependence. Am
Fam Physician. 2005 Nov 1;72(9):1775-80. [PMID: 16300039]
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COUGH

Age.

Duration of cough.

Dyspnea (at rest or with exertion).
Tobacco use history.

Vital signs (heart rate, respiratory rate, body temper-
ature).

Chest examination.

» Chest radiography when unexplained cough lasts
more than 3-6 weeks.
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General Considerations

Cough adversely affects personal and work-related interac-
tions, disrupts sleep, and often causes discomfort of the
throat and chest wall. Most people seeking medical attention
for acute cough desire symptom relief; few are worried about
serious illness. Cough results from stimulation of mechanical
or chemical afferent nerve receptors in the bronchial tree.
Effective cough depends on an intact afferent—efferent reflex
arc, adequate expiratory and chest wall muscle strength, and
normal mucociliary production and clearance.

Clinical Findings
A. Symptoms

Distinguishing acute (< 3 weeks) and persistent (> 3 weeks)
cough illness syndromes is a useful first step in evaluation. In
healthy adults, most acute cough syndromes are due to viral
respiratory tract infections. Postinfectious cough lasting 3-8
weeks has also been referred to as subacute cough to distin-
guish this common, distinct clinical entity from acute and
chronic cough. Additional features of infection such as fever,
nasal congestion, and sore throat help confirm the diagnosis.
Dyspnea (at rest or with exertion) may reflect a more serious
condition, and further evaluation should include assessment of

CMDT 2009

oxygenation (pulse oximetry or arterial blood gas measure-
ment), airflow (peak flow or spirometry), and pulmonary
parenchymal disease (chest radiography). The timing and
character of the cough have not been found to be very useful in
establishing the cause of acute cough syndromes, although
cough-variant asthma should be considered in adults with
prominent nocturnal cough, and persistent cough with phlegm
increases the patient’s likelihood of chronic obstructive pulmo-
nary disease (COPD). Uncommon causes of acute cough ill-
ness should be suspected in those with heart disease (congestive
heart failure [CHF]) or hay fever (allergic rhinitis) and those
with environmental risk factors (such as farm workers).

Cough due to acute respiratory tract infection resolves
within 3 weeks in the vast majority of patients (over 90%).
Pertussis infection should be considered in previously
immunized adults with persistent or severe cough lasting
more than 2-3 weeks and approaches a prevalence of 20%
when cough has persisted beyond 3 weeks.

When angiotensin-converting enzyme (ACE) inhibitor
therapy, acute respiratory tract infection, and chest radio-
graph abnormalities are absent, up to 90% of cases of persis-
tent cough are due to postnasal drip, asthma, or gastroesoph-
ageal reflux disease (GERD). A history of nasal or sinus
congestion, wheezing, or heartburn should direct subsequent
evaluation and treatment, though these conditions frequently
cause persistent cough in the absence of typical symptoms.
Bronchogenic carcinoma is suspected when cough is accom-
panied by unexplained weight loss and fevers with night
sweats, particularly in persons with significant tobacco or
occupational exposures. Persistent cough accompanied by
excessive mucus secretions increases the likelihood of COPD,
particularly among smokers, or bronchiectasis in a patient
with a history of recurrent or complicated pneumonia; chest
radiographs are helpful in diagnosis. Dyspnea at rest or with
exertion is not commonly reported among patients with
persistent cough. The report of dyspnea requires assessment
for other evidence of chronic lung disease, CHF, or anemia.

B. Physical Examination

Examination can direct subsequent diagnostic testing for
acute and persistent cough. Pneumonia is suspected when
acute cough is accompanied by vital sign abnormalities
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(tachycardia, tachypnea, fever). Findings suggestive of air-
space consolidation (rales, decreased breath sounds, fremi-
tus, egophony) are significant predictors of community-
acquired pneumonia but are present in a small number of
cases. Purulent sputum is associated with bacterial infec-
tions in patients with structural lung disease (eg, COPD,
cystic fibrosis), but it is a poor predictor of pneumonia in
the otherwise healthy adult. Wheezing and rhonchi are
frequent findings in adults with acute bronchitis and do
not represent adult-onset asthma in most cases.

Physical examination of adults with persistent cough
should look for evidence of chronic sinusitis, contributing
to postnasal drip syndrome or asthma. Chest and cardiac
signs may help distinguish COPD from CHF. In patients
with cough and dyspnea, a normal match test (ability to
blow out a match from 25 ¢cm away) and maximum
laryngeal height > 4 cm (measured from the sternal notch
to the cricoid cartilage at end expiration) substantially
decrease the likelihood of COPD. Similarly, normal jugular
venous pressure and negative hepatojugular reflux decrease
the likelihood of biventricular CHF.

C. Diagnostic Studies

1. Acute cough—Chest radiography should be consid-
ered for any adult with acute cough who shows abnormal
vital signs or in whom the chest examination is suggestive
of pneumonia. The relationship between specific clinical
findings and the probability of pneumonia is shown in
Figure 2-1. In patients with dyspnea, pulse oximetry and
peak flow help exclude hypoxemia or obstructive airway
disease. However, a normal pulse oximetry value (eg, > 93%)
does not rule out a significant alveolar—arterial (a—a) gra-
dient when patients have effective respiratory compensa-
tion. During documented influenza outbreaks, the positive
predictive value of clinical diagnosis of influenza approaches
70% and usually obviates the usefulness of rapid diagnos-
tic tests.

2. Persistent cough—Chest radiography is indicated
when ACE inhibitor therapy-related and postinfectious
cough are excluded by history or further diagnostic testing.
If pertussis infection is suspected, testing should be per-
formed using polymerase chain reaction on a nasopharyn-
geal swab or nasal wash specimen—keeping in mind that
the ability to detect pertussis decreases as the duration of
cough increases. When the chest film is normal, postnasal

0 10 20 30 40 50 60 70 80 90 100

A Figure 2-1. Revised pneumonia probabilities
based on history and physical examination find-
ings. (Reproduced, with permission, from Metlay JP
et al. Testing strategies in the initial management of
patients with community-acquired pneumonia. Ann
Intern Med. 2003 Jan 21;138(2):109-18.)

drip, asthma, and GERD are the most likely causes. The
presence of typical symptoms of these conditions directs
further evaluation or empiric therapy, though typical
symptoms are often absent. Definitive procedures for
determining the presence of each are available (Table 2-1).
However, empiric treatment with a maximum-strength
regimen for postnasal drip, asthma, or GERD for 2—4
weeks is the recommended approach since documenting
the presence of postnasal drip, asthma, and GERD does not
mean they are the cause of the cough illness. In about 25%
of cases, persistent cough has multiple contributors.
Spirometry may help identify large airway obstruction in
patients who have persistent cough and wheezing and who
are not responding to asthma treatment. When empiric
therapy for postnasal drip syndrome, asthma, and GERD
are not helpful, additional evaluation with pH manometry,
endoscopy, barium swallow, sinus CT or high-resolution
chest CT may be helpful.

Differential Diagnosis
A. Acute Cough

Acute cough may be a symptom of acute respiratory tract
infection, asthma, allergic rhinitis, and CHF, as well as a
myriad of other less common causes.

B. Persistent Cough

Causes of persistent cough include pertussis infection,
postnasal drip syndrome (or upper airway cough syn-

Table 2-1. Empiric treatments
or tests for persistent cough.

Suspected Step 1 Step 2

Condition (Empiric Therapy) (Diagnostic Testing)

Postnasal Therapy for allergy or ~ ENT referral; sinus (T scan

drip chronic sinusitis

Asthma B3,-Agonist Spirometry; consider
methacholine challenge
if normal

GERD Proton pump inhibitors  Esophageal pH monitoring

ENT, ear, nose, and throat; GERD, gastroesophageal reflux disease.
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drome), asthma (including cough-variant asthma), GERD,
COPD, bronchiectasis, tuberculosis or other chronic infec-
tion, interstitial lung disease, and bronchogenic carci-
noma. Persistent cough may also be psychogenic.

Treatment
A. Acute Cough

Treatment of acute cough should target the underlying
etiology of the illness, the cough reflex itself, and any
additional factors that exacerbate the cough. When influ-
enza is diagnosed, treatment with amantadine, rimanta-
dine, oseltamivir, or zanamivir is equally effective (1 less
day of illness) when initiated within 30-48 hours of
illness onset. In the setting of Chlamydia or Mycoplasma-
documented infection or outbreaks, first-line antibiotics
include erythromycin, 250 mg orally four times daily for
7 days, or doxycycline, 100 mg orally twice daily for 7
days. In patients diagnosed with acute bronchitis, inhaled
B,-agonist therapy reduces severity and duration of
cough in some patients. Evidence supports a modest
benefit of dextromethorphan, but not codeine, on cough
severity in adults with cough due to acute respiratory
tract infections. Treatment of postnasal drip (with anti-
histamines, decongestants, or nasal corticosteroids) or
GERD (with H,-blockers or proton-pump inhibitors),
when accompanying acute cough illness, can also be
helpful. There is good evidence that vitamin C and
echinacea are not effective in reducing the severity of
acute cough illness after it develops; however, evidence
does support vitamin C (at least 1 g daily) for prevention
of colds among persons with major physical stress (eg,
post-marathon) or malnutrition.

B. Persistent Cough

Evaluation and management of persistent cough often
requires multiple visits and therapeutic trials, which fre-
quently lead to frustration, anger, and anxiety. When
pertussis infection is suspected or confirmed, treatment
with macrolide antibiotics is appropriate to reduce shed-
ding and transmission of the organism. When pertussis
infection has lasted more than 7-10 days, antibiotic treat-
ment does not affect the duration of cough, which can last
up to 6 months. There is no evidence to guide how long
treatment for persistent cough due to postnasal drip,
asthma, or GERD should be continued. Recurrence of
symptoms warrants further evaluation. The small percent-
age of patients with idiopathic persistent cough should be
managed in consultation with an otolaryngologist; treat-
ment options include nebulized lidocaine therapy and
morphine sulfate, 5-10 mg orally twice daily.

When to Admit

+ Patient at high risk for tuberculosis for whom compli-
ance with respiratory precautions is uncertain.

+  Need for urgent bronchoscopy, such as suspected for-
eign body.

+  Smoke or toxic fume inhalational injury.
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+ Intractable cough despite treatment, when cough impairs
gas exchange or in patients at high risk for barotraumas
(eg, recent pneumothorax).

Call SA et al. Does this patient have influenza? JAMA. 2005 Feb
23;293(8):987-97. [PMID: 15728170]

de Marco R et al. Incidence of chronic obstructive pulmonary
disease in a cohort of young adults according to the presence
of chronic cough and phlegm. Am J Respir Crit Care Med.
2007 Jan 1;175(1):32-9. [PMID: 17008642]

Hewlett EL et al. Clinical practice. Pertussis—not just for kids.
N Engl ] Med. 2005 Mar 24;352(12):1215-22. [PMID:
15788498]

Kuzniar TJ et al. Chronic cough from the patient’s perspective.
Mayo Clin Proc. 2007 Jan;82(1):56—60. [PMID: 17285786]
Metlay JP et al. Testing strategies in the initial management of
patients with community-acquired pneumonia. Ann Intern

Med. 2003 Jan 21;138(2):109-18. [PMID: 12529093 ]

Morice AH et al. Opiate therapy in chronic cough. Am J Respir
Crit Care Med. 2007 Feb 15;175(4):312-5. [PMID: 17122382]

Pratter MR et al. An empiric integrative approach to the man-
agement of cough: ACCP evidence-based clinical practice
guidelines. Chest. 2006 Jan;129(1 Suppl):2225-231S. [PMID:
16428715]

Schroeder K et al. Over-the-counter medications for acute cough
in children and adults in ambulatory settings. Cochrane Data-
base Syst Rev. 2004;(4):CD001831. [PMID: 15495019]

Wenzel RP et al. Acute bronchitis. N Engl ] Med. 2006 Nov
16;355(20):2125-30. [PMID: 17108344]

DYSPNEA

Fever.

Cough.

Chest pain.

Vital sign measurements; pulse oximetry.
Cardiac and chest examination.

Chest radiography.

Arterial blood gas measurement.
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General Considerations

Dyspnea is a subjective experience or perception of uncom-
fortable breathing. However, the relationship between level
of dyspnea and the severity of underlying disease varies
widely across individuals. Dyspnea can result from condi-
tions that increase the mechanical effort of breathing (eg,
COPD, restrictive lung disease, respiratory muscle weak-
ness), from conditions that produce compensatory tach-
ypnea (eg, hypoxemia or acidosis), or from psychogenic
origins. Rate of onset, previous dyspnea, medications,
comorbidities, psychological profile, and severity of under-
lying disorder play a role in how and when persons present
with dyspnea. Nonetheless, in patients with established
COPD, the severity of dyspnea is superior to forced expira-
tory volume in 1 second (FEV,) in predicting quality of life
and 5-year mortality.
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Clinical Findings
A. Symptoms

The duration, severity, and periodicity of dyspnea influence
the tempo of the clinical evaluation. Rapid onset, severe
dyspnea in the absence of other clinical features should raise
concern for pneumothorax, pulmonary embolism, or
increased left ventricular end-diastolic pressure (LVEDP).
Spontaneous pneumothorax is usually accompanied by
chest pain and occurs most often in thin, young males, or in
those with underlying lung disease. Pulmonary embolism
should always be suspected when a patient reports a recent
history (previous 4 weeks) of prolonged immobilization,
estrogen therapy, or other risk factors for deep venous
thrombosis (DVT) (eg, previous history of thromboembo-
lism, cancer, obesity) and when the cause of dyspnea is not
apparent. Silent myocardial infarction, which occurs more
frequently in diabetic persons and women, can result in
acute heart failure and dyspnea.

Accompanying symptoms provide important clues to
various etiologies of dyspnea. When cough and fever are
present, pulmonary disease (particularly infections) is the
primary concern, although myocarditis, pericarditis, and
septic emboli can also present in this manner. Chest pain
should be further characterized as acute or chronic, pleu-
ritic or exertional. Although acute pleuritic chest pain is
the rule in acute pericarditis and pneumothorax, most
patients with pleuritic chest pain in the outpatient clinic
have pleurisy due to acute viral respiratory tract infection.
Periodic chest pain that precedes the onset of dyspnea is
suspicious for myocardial ischemia as well as pulmonary
embolism. Most cases of dyspnea associated with wheezing
are due to acute bronchitis; however, when acute bronchi-
tis seems unlikely, the clinician should also consider new-
onset asthma, foreign body, and vocal cord dysfunction.

When a patient reports prominent dyspnea with mild
or no accompanying features, consider noncardiopulmo-
nary causes of impaired oxygen delivery (anemia, methe-
moglobinemia, cyanide ingestion, carbon monoxide),
metabolic acidosis due to a variety of conditions, and panic
attacks in addition to pulmonary embolism.

B. Physical Examination

A focused physical examination should include evaluation
of the head and neck, chest, heart, and lower extremities.
Visual inspection of the patient’s respiratory pattern can
suggest obstructive airway disease (pursed-lip breathing, use
of extra respiratory muscles, barrel-shaped chest), pneumo-
thorax (asymmetric excursion), or metabolic acidosis (Kuss-
maul respirations). Patients with impending upper airway
obstruction (eg, epiglottitis, foreign body), or severe asthma
exacerbation, sometimes assume a tripod position. Focal
wheezing raises the suspicion for a foreign body or other
bronchial obstruction. Maximum laryngeal height (the dis-
tance between the top of the thyroid cartilage and the
suprasternal notch at end expiration) is a measure of hyper-
inflation. Obstructive airway disease is virtually nonexistent
when a nonsmoking patient younger than 45 years has a
maximum laryngeal height < 4 cm (Table 2-2).

Table 2-2. Clinical findings suggesting
obstructive airway disease.

Adjusted Likelihood Ratios

Factor Present Factor Absent

> 40 pack-years smoking 11.6 0.9

Age > 45 years 1.4 0.5

Maximum laryngeal height 3.6 0.7
<4cm

All three factors 58.5 0.3

Reproduced, with permission, from Straus SE et al. The accuracy
of patient history, wheezing, and laryngeal measurements in
diagnosing obstructive airway disease. CARE-COADT Group.
Clinical Assessment of the Reliability of the Examination—
Chronic Obstructive Airways Disease. JAMA. 2000 Apr 12;283(14):
1853-7.

A systematic review has identified several clinical pre-
dictors of increased LVEDP useful in the evaluation of
dyspneic patients with no prior history of CHF (Table 2-3).
When none is present, there is a very low probability (< 10%)
of increased LVEDP, and when two or more are present,
there is a very high probability (> 90%) of increased
LVEDP.

C. Diagnostic Studies

Causes of dyspnea that can be managed without chest
radiography are few: ingestions causing lactic acidosis,
methemoglobinemia, and carbon monoxide poisoning.
The diagnosis of pneumonia should be confirmed by chest
radiography in most patients. When COPD exacerbation is
severe enough to require hospitalization, results of chest
radiography influence management decisions in up to 20%
of patients. Chest radiography (detection of redistribution
of pulmonary venous circulation) is fairly sensitive and

Table 2-3. (linical findings suggesting increased
left ventricular end-diastolic pressure.

Tachycardia

Systolic hypotension

Jugular venous distention (> 5-7 cm H,0)"

Hepatojugular reflux (> 1 cm)?

Crackles, especially bibasilar

Third heart sound?

Lower extremity edema

Radiographic pulmonary vascular redistribution or cardiomegaly’

These findings are particularly helpful.

’Proper abdominal compression for evaluating hepatojugular
reflux requires > 30 seconds of sustained right upper quadrant
abdominal compression.

*Cardiac auscultation of the patient at 45-degree angle in left lateral
decubitus position doubles the detection rate of third heart sounds.
Source: Badgett RG et al. Can the clinical examination diagnose
left-sided heart failure in adults? JAMA. 1997 Jun 4,277(21):1712-9.
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specific for new-onset CHF and can help guide treatment
decisions in patients with dyspnea secondary to cardiac
disease. End-expiratory chest radiography enhances detec-
tion of a small pneumothorax.

A normal chest radiograph has substantial diagnostic
value. In the absence of physical examination evidence of
COPD or CHF, the major remaining causes of dyspnea
include pulmonary embolism, upper airway obstruction,
foreign body, and metabolic acidosis. If a patient has
tachycardia and hypoxemia but a normal chest radiograph
and electrocardiogram (ECG), then further tests to exclude
pulmonary emboli are warranted (see Chapter 9), pro-
vided blood tests exclude significant anemia or metabolic
acidosis. High-resolution chest CT is particularly useful in
the evaluation of pulmonary embolism and interstitial
lung disease.

Serum or whole blood brain natriuretic peptide (BNP)
testing can be useful in distinguishing cardiac from non-
cardiac causes of dyspnea in the emergency department,
since elevated BNP levels are both sensitive and specific for
increased LVEDP in symptomatic persons.

Persistent uncertainty following clinical examination
and routine diagnostic testing warrants arterial blood gas
measurement. With two notable exceptions (carbon
monoxide poisoning and cyanide toxicity), arterial blood
gas measurement distinguishes increased mechanical
effort causes of dyspnea (respiratory acidosis with or
without hypoxemia) from compensatory tachypnea (res-
piratory alkalosis with or without hypoxemia or meta-
bolic acidosis) from psychogenic dyspnea (respiratory
alkalosis). Carbon monoxide and cyanide impair oxygen
delivery with minimal alterations in PO,; percent carboxy-
hemoglobin identifies carbon monoxide toxicity. Cyanide
poisoning should be considered in a patient with pro-
found lactic acidosis following a theater fire. Suspected
carbon monoxide poisoning or methemoglobinemia can
also be confirmed with venous carboxyhemoglobin or
methemoglobin levels.

Because arterial blood gas testing is impractical in
most outpatient settings, pulse oximetry has assumed a
central role in the office evaluation of dyspnea. Oxygen
saturation values above 96% almost always correspond
with a Po, > 70 mm Hg, and values less than 94% almost
always represent clinically significant hypoxemia. Impor-
tant exceptions to this rule include carbon monoxide
toxicity, which leads to a normal oxygen saturation (due
to the similar wavelengths of oxyhemoglobin and carboxy-
hemoglobin), and methemoglobinemia, which results in
an oxygen saturation of about 85%. Supplemental oxygen
fails to improve desaturation due to methemoglobinemia.
A normal or mildly abnormal oxygen saturation (< 90%)
in a delirious or obtunded patient with obstructive lung
disease warrants immediate measurement of arterial
blood gases to exclude hypercapnia and the need for
intubation. When pulse oximetry yields equivocal results,
assessment of desaturation with ambulation (eg, a brisk
walk around the clinic) can be a useful finding (eg, when
Pneumocystis jiroveci [formerly Pneumocystis carinii)
pneumonia is suspected).
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Episodic dyspnea can be challenging if an evaluation
cannot be performed during symptoms. Life-threatening
causes include recurrent pulmonary embolism, myocardial
ischemia, and reactive airway disease. When associated
with audible wheezing, vocal cord dysfunction should be
considered, particularly in a young woman who does not
respond to asthma therapy. Spirometry is very helpful in
further classifying patients with obstructive airway disease
but is rarely needed in the initial or emergent evaluation of
patients with acute dyspnea.

Differential Diagnosis

Acute dyspnea, particularly as the chief complaint,
demands urgent evaluation. Urgent and emergent condi-
tions causing acute dyspnea include pneumonia, COPD,
asthma, pneumothorax, pulmonary embolism, cardiac dis-
ease (eg, CHF, acute myocardial infarction, valvular dys-
function, arrhythmia, cardiac shunt), metabolic acidosis,
cyanide toxicity, methemoglobinemia, and carbon monox-
ide poisoning.

Treatment

The treatment of urgent or emergent causes of dyspnea
should aim to relieve the underlying cause. Pending diag-
nosis, patients with hypoxemia should be immediately
provided supplemental oxygen unless significant hyper-
capnia is present. Dyspnea frequently occurs in patients
nearing the end of life, and opioid and oxygen therapy can
be very effective in providing relief (see Chapter 5).
Patients with moderate to severe COPD show sympto-
matic benefit from pulmonary rehabilitation programs.
Although oxygen therapy improves mortality and exercise
performance in patients with severe COPD, it may have
less of a symptomatic benefit.

When to Admit

+ Impaired gas exchange or high risk of pulmonary
embolism pending definitive diagnosis.

+  Suspected cyanide poisoning.

Collins SP et al. Diagnostic and prognostic usefulness of natri-
uretic peptides in emergency department patients with dysp-
nea. Ann Emerg Med. 2003 Apr;41(4):532—45. [PMID:
12658254]

Jennings AL et al. A systematic review of the use of opioids in the
management of dyspnea. Thorax. 2002 Nov;57(11):939-44.
[PMID: 12403875]

Kapoor JR et al. Diagnostic and therapeutic approach to acute
decompensated heart failure. Am ] Med. 2007 Feb;120(2):121—
7. [PMID: 17275448]

Karnani NG et al. Evaluation of chronic dyspnea. Am Fam
Physician. 2005 Apr 15;71(8):1529-37. [PMID: 15864893]
Nonoyama ML et al. Effect of oxygen on health quality of life in
patients with chronic obstructive pulmonary disease with
transient exertional hypoxemia. Am J Respir Crit Care Med.

2007 Aug 15;176(4):343-9. [PMID: 17446339]

Voll-Aanerud M et al. Changes in respiratory symptoms and
health-related quality of life. Chest. 2007 Jun;131(6):1890—
7. [PMID: 17505046]
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HEMOPTYSIS

» Smoking history.

Fever, cough, and other symptoms of lower respira-
tory tract infection.

» Nasopharyngeal or gastrointestinal bleeding.
Chest radiography and complete blood count.

General Considerations

Hemoptysis is the expectoration of blood that originates
below the vocal cords. It is commonly classified as trivial,
mild, or massive—the latter defined as more than 200—
600 mL in 24 hours. The dividing lines are arbitrary, since
the amount of blood is rarely quantified with precision.
Massive hemoptysis can be usefully defined as any amount
that is hemodynamically significant or threatens ventila-
tion, in which case the initial management goal is not
diagnostic but therapeutic.

The lungs are supplied with a dual circulation. The
pulmonary arteries arise from the right ventricle to sup-
ply the pulmonary parenchyma in a low-pressure circuit.
The bronchial arteries arise from the aorta or intercostal
arteries and carry blood under systemic pressure to the
airways, blood vessels, hila, and visceral pleura. The
bronchial arterial circulation is a high-pressure circuit
that provides the blood supply to the airways and lesions
within those airways. Although the bronchial circulation
represents only 1-2% of total pulmonary blood flow, it
can increase dramatically under conditions of chronic
inflammation—eg, chronic bronchiectasis—and is fre-
quently the source of hemoptysis.

The causes of hemoptysis can be classified anatomi-
cally. Blood may arise from the airways in COPD,
bronchiectasis, and bronchogenic carcinoma; from the
pulmonary vasculature in left ventricular failure, mitral
stenosis, pulmonary embolism, and arteriovenous mal-
formations; or from the pulmonary parenchyma in
pneumonia, inhalation of crack cocaine, or autoimmune
diseases (such as Goodpasture disease or Wegener gran-
ulomatosis). Most cases of hemoptysis presenting in the
outpatient setting are due to infection (eg, acute or
chronic bronchitis, pneumonia, tuberculosis). Hemop-
tysis due to lung cancer increases with age, accounting
for up to 20% of cases among the elderly. Less commonly
(< 10% of cases), pulmonary venous hypertension (eg,
mitral stenosis, pulmonary embolism) causes hemopty-
sis. Most cases of hemoptysis that have no visible cause
on CT scan or bronchoscopy will resolve within 6
months without treatment, with the notable exception of
patients at high risk for lung cancer (smokers older than
40 years). Iatrogenic hemorrhage may follow transbron-
chial lung biopsies, anticoagulation, or pulmonary artery
rupture due to distal placement of a balloon-tipped
catheter.

Clinical Findings
A. Symptoms

Blood-tinged sputum in the setting of an upper respiratory
tract infection in an otherwise healthy, young (age < 40
years) nonsmoker does not warrant an extensive diagnostic
evaluation if the hemoptysis subsides with resolution of the
infection. However, hemoptysis is frequently a sign of
serious disease, especially in patients with a high prior
probability of underlying pulmonary pathology. One
should not distinguish between blood-streaked sputum
and cough productive of blood alone with regard to the
evaluation plan. The goal of the history is to identify
patients at risk for one of the disorders listed above.
Pertinent features include past or current tobacco use,
duration of symptoms, and the presence of respiratory
infection. Nonpulmonary sources of hemorrhage—from
the nose or the gastrointestinal tract—should be excluded.

B. Physical Examination

Elevated pulse, hypotension, and decreased oxygen satura-
tion suggest large volume hemorrhage that warrants emer-
gent evaluation and stabilization. The nares and orophar-
ynx should be carefully inspected to identify a potential
upper airway source of bleeding. Chest and cardiac exami-
nation may reveal evidence of CHF, or mitral stenosis.

C. Diagnostic Studies

Laboratory evaluation should include a chest radiograph
and complete blood count. Renal function tests, urinalysis,
and coagulation studies are appropriate in specific circum-
stances. Hematuria that accompanies hemoptysis may be a
clue to Goodpasture syndrome or vasculitis. Flexible bron-
choscopy reveals endobronchial cancer in 3—6% of patients
with hemoptysis who have a normal (non-lateralizing)
chest radiograph. Nearly all of these patients are smokers
over the age of 40, and most will have had symptoms for
more than 1 week. Bronchoscopy is indicated in such
patients. High-resolution chest CT scan complements
bronchoscopy and should be strongly considered in
patients with normal chest radiograph and low risk for
malignancy. It can visualize unsuspected bronchiectasis
and arteriovenous malformations and will show central
endobronchial lesions in many cases. High-resolution
chest CT scanning is the test of choice for suspected small
peripheral malignancies.

Treatment

The management of mild hemoptysis consists of identify-
ing and treating the specific cause. Massive hemoptysis is
life-threatening. The airway must be protected, ventilation
ensured, and effective circulation maintained. If the loca-
tion of the bleeding site is known, the patient should be
placed in the decubitus position with the involved lung
dependent. Uncontrollable hemorrhage warrants rigid
bronchoscopy and surgical consultation. In stable patients,
flexible bronchoscopy may localize the site of bleeding, and
angiography can embolize the involved bronchial arteries.
Embolization is effective initially in 85% of cases, although
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rebleeding may occur in up to 20% of patients over the
following year. The anterior spinal artery arises from the
bronchial artery in up to 5% of people, and paraplegia may
result if it is inadvertently cannulated.

When to Admit

+ To stabilize bleeding process in patients at risk for
massive hemoptysis.

+ To correct disordered coagulation (clotting factors or
platelets, or both).

+ To stabilize gas exchange.

Bidwell JL et al. Hemoptysis: diagnosis and management. Am
Fam Physician. 2005 Oct 1;72(7):1253-60. [PMID: 16225028]

Corder R. Hemoptysis. Emerg Med Clin North Am. 2003
May;21(2):421-35. [PMID: 12793622]

Flume PA et al. Massive hemoptysis in cystic fibrosis. Chest.
2005 Aug;128(2):729-38. [PMID: 16100161]

Jones R et al. Alarm symptoms in early diagnosis of cancer in
primary care: cohort study using General Practice Research Data-
base. BM]J. 2007 May 19;334(7602):1040. [PMID: 17493982]

Tsoumakidou M et al. A prospective analysis of 184 hemoptysis
cases: diagnostic impact of chest X-ray, computed tomogra-
phy, bronchoscopy. Respiration. 2006;73(6):808—14. [PMID:
16446530]

CHEST PAIN

» Chest pain onset, character, location/size, duration,
periodicity, and exacerbators.

Shortness of breath.

vital signs.

Chest and cardiac examination.
Electrocardiography.

Biomarkers of myocardial necrosis.
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General Considerations

Chest pain (or chest discomfort) is a common symptom
that can occur as a result of cardiovascular, pulmonary,
pleural, or musculoskeletal disease, esophageal or other
gastrointestinal disorders, or anxiety states. The frequency
and distribution of life-threatening causes of chest pain,
such as acute coronary syndrome (ACS), pericarditis, aor-
tic dissection, pulmonary embolism, pneumonia, and
esophageal perforation, vary substantially between clinical
settings. Systemic lupus erythematosus, rheumatoid arthri-
tis, and HIV are conditions that until only recently have
been recognized as conferring a strong risk for coronary
artery disease. Because pulmonary embolism can present
with a wide variety of symptoms, consideration of the
diagnosis and rigorous risk factor assessment for venous
thromboembolism (VTE) is critical. Classic VTE risk fac-
tors include cancer, trauma, recent surgery, prolonged
immobilization, pregnancy, oral contraceptives, and fam-
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ily history and prior history of VTE. Other conditions
associated with increased risk of pulmonary embolism
include CHF and COPD. Although uncommon in the
office setting, delays in diagnosing life-threatening causes
of chest pain can result in serious morbidity and mortality.

Clinical Findings
A. Symptoms

Myocardial ischemia is usually described as dull, aching
sensation of “pressure,” “tightness,” “squeezing,” or “gas,”
rather than as sharp or spasmodic. Ischemic symptoms usu-
ally subside within 5-20 minutes but may last longer. Pro-
gressive symptoms or symptoms at rest may represent unsta-
ble angina due to coronary plaque rupture and thrombosis.
Prolonged chest pain episodes might represent myocardial
infarction, although up to one-third of patients with acute
myocardial infarction do not report chest pain. When
present, pain due to myocardial ischemia is commonly
accompanied by a sense of anxiety or uneasiness. The loca-
tion is usually retrosternal or left precordial. Because the heart
lacks somatic innervation, precise localization of pain due to
cardiac ischemia is difficult; the pain is commonly referred
to the throat, lower jaw, shoulders, inner arms, upper
abdomen, or back. Ischemic pain may be precipitated or
exacerbated by exertion, cold temperature, meals, stress, or
combinations of these factors and is usually relieved by rest.
However, many episodes do not conform to these patterns;
and atypical presentations of ACS are more common in the
elderly, women, and persons with diabetes. Other symptoms
that are associated with ACS include shortness of breath;
dizziness; a feeling of impending doom; and vagal symptoms,
such as nausea and diaphoresis. In the elderly, fatigue is a
common presenting complaint of ACS. Likelihood ratios for
cardinal symptoms considered in the evaluation of acute
myocardial infarction are summarized in Table 2—4.
Hypertrophy of either ventricle or aortic stenosis may
also give rise to chest pain with less typical features.
Pericarditis may produce pain that is greater when supine
than upright and may increase with respiration, coughing,
or swallowing. Pleuritic chest pain is usually not ischemic,
and pain on palpation should signal a musculoskeletal
cause. Aortic dissection classically produces an abrupt
onset of tearing pain of great intensity that often radiates to
the back; however, this classic presentation occurs in a
small proportion of cases. Anterior aortic dissection can
also lead to myocardial or cerebrovascular ischemia.
Pulmonary embolism has a wide range of clinical pre-
sentations, with chest pain present in only 75% of cases. The
chief objective in evaluating patients with suspected pulmo-
nary embolism is to assess the patient’s clinical risk for VTE
based on medical history and associated signs and symp-
toms (see above and Chapter 9). Esophageal perforation of
the thoracic region is another cause of chest pain, with most
cases resulting from medical procedures of the esophagus.

» o«

B. Physical Examination

Findings on physical examination can occasionally yield
important clues to the underlying cause of chest pain;



28 CMDT 2009

CHAPTER 2

Table 2-4. Likelihood ratios (LRs) for clinical features
associated with acute myocardial infarction.

Clinical Feature LR+ (95% CI)

History
Chest pain that radiates to the left arm 2.3 (1.7-3.1)
Chest pain that radiates to the right shoulder 2.9 (1.4-3.0)
Chest pain that radiates to both arms 7.1 (3.6-14.2)
Pleuritic chest pain 0.2 (0.2-0.3)
Sharp or stabbing chest pain 0.3 (0.2-0.5)
Positional chest pain 0.3 (0.2-0.4)
Chest pain reproduced by palpation 0.2-0.4
Nausea or vomiting 1.9 (1.7-2.3)
Diaphoresis 2.0 (1.9-2.2)

Physical examination
Systolic blood pressure < 80 mm Hg 3.1(1.8-5.2)
Pulmonary crackle 2.1 (1.4-3.1)
Third heart sound 3.2 (1.6-6.5)

Electrocardiogram

Any ST segment elevation (> 1 mm) 11.2 (7.1-17.8)

Any ST segment depression 3.2 (2.5-4.1)
Any Q wave 3.9 (2.7-7.7)
Any conduction defect 2.7 (1.4-5.4)
New ST segment elevation (> 1 mm) 5.7-53.9'
New ST segment depression 3.0-5.2"

New Q wave 5.3-24.8'
New conduction defect 6.3 (2.5-15.7)

"Heteregenous studies do not allow for calculation of a point
estimate.

Adapted, with permission, from Panju AA et al. The rational
clinical examination. Is this patient having a myocardial infarc-
tion? JAMA. 1998 Oct 14,280(14):1256-63.

however, a normal physical examination should never be
used as the sole basis for ruling-out most diagnoses,
particularly ACS and aortic dissection. Vital sign measure-
ment, including pulse oximetry, is always the first step for
assessing the urgency and tempo of the subsequent exami-
nation and diagnostic work-up.

Findings that increase the likelihood of ACS include
diaphoresis, hypotension, S3 or $4 gallop, pulmonary crack-
les, or elevated jugular venous pressure (see Table 2—4).
Although chest pain that is reproducible or worsened with
palpation strongly suggests a musculoskeletal cause, up to
15% of patients with ACS will have reproducible chest wall
tenderness. Pointing to the location of the pain with one
finger has been shown to be highly correlated with nonis-
chemic chest pain. Aortic dissection can result in differential
blood pressures (> 20 mm Hg), pulse amplitude deficits, and
new diastolic murmurs. Although hypertension is considered
the rule in patients with aortic dissection, systolic blood
pressure < 100 mm Hg is present in up to 25% of patients.

A cardiac friction rub represents pericarditis until
proven otherwise. It can best be heard with the patient
sitting forward at end-expiration. Tamponade should be
excluded in all patients with a clinical diagnosis of peri-
carditis by assessing pulsus paradoxus (a decrease in sys-
tolic blood pressure during inspiration > 10 mm Hg) and
inspection of jugular venous pulsations. Subcutaneous
emphysema is common following cervical esophageal per-
foration but present in only about one-third of thoracic
perforations (ie, those most commonly presenting with
chest pain).

The absence of physical examination findings in
patients with suspected pulmonary embolism usually
serves to increase the likelihood of pulmonary embolism,
although a normal physical examination is also compatible
with the much more common conditions of panic/anxiety
disorder and musculoskeletal disease.

C. Diagnostic Studies

Unless a competing diagnosis can be confirmed, an ECG
is warranted in the initial evaluation of most patients with
acute chest pain to help exclude ACS. ST segment eleva-
tion is the ECG finding that is the strongest predictor of
acute myocardial infarction (see Table 2—4); however, up
to 20% of patients with ACS can have a normal ECG. A
recent study concluded that patients with suspected ACS
can be safely removed from cardiac monitoring in the
emergency department if they are pain-free at initial
physician assessment and have a normal or nonspecific
ECG. This decision rule had 100% sensitivity for serious
arrhythmia (95% confidence interval, 80-100%), but
deserves further validation. Clinically stable patients with
cardiovascular disease risk factors, normal ECG, normal
cardiac biomarkers and no alternative diagnosis should
be followed-up with a timely exercise stress test that
includes perfusion imaging. The ECG can also provide
evidence for alternative diagnoses, such as pericarditis
and pulmonary embolism. Chest radiography is often
useful in the evaluation of chest pain, and is always
indicated when cough or shortness of breath accompa-
nies chest pain. Findings of pneumomediastinum or new
pleural effusion are consistent with esophageal perfora-
tion. CT is the study of choice at most centers for the
diagnosis of esophageal perforation as well as for aortic
dissection (helical CT).

In the evaluation of pulmonary embolism, diagnostic
test decisions and results must be interpreted in the con-
text of the clinical likelihood of VTE. A negative D-dimer
test is helpful for excluding pulmonary embolism in
patients with low clinical probability of VTE (3 month
incidence = 0.5%); however, the 3-month risk of VTE
among patients with intermediate and high risk of VTE is
sufficiently high in the setting of a negative D-dimer test
(3.5% and 21.4%, respectively) to warrant further imaging.
Helical CT has replaced ventilation-perfusion scanning as
the preferred diagnostic test for pulmonary embolism,
having approximately 90-95% sensitivity and 95% speci-
ficity for detecting pulmonary embolism (compared with
pulmonary angiography). However, according to guide-
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lines published by the American Academy of Family Phy-
sicians and the American College of Physicians (AAFP/
ACP), the sensitivity of helical CT is probably not suffi-
ciently high to exclude pulmonary embolism among
patients with high clinical probability of VTE, in whom
lower extremity ultrasound or pulmonary angiogram may
be appropriate. When ventilation-perfusion scanning is
performed, only results that are normal or high probability
are useful for improving one’s clinical assessment of pul-
monary embolism.

Panic disorder is a common cause of chest pain,
accounting for up to 25% of cases that present to emer-
gency departments and a higher proportion of cases pre-
senting in primary care office practices. Features that
correlate with an increased likelihood of panic disorder
include absence of coronary artery disease, atypical quality
of chest pain, female sex, younger age, and a high level of
self-reported anxiety.

Treatment

Treatment of chest pain should be guided by the underly-
ing etiology. The term “noncardiac chest pain” is used to
describe patients who evade diagnosis after receiving
extensive work-up. Although under-studied, one small
trial found that about half of the patients fulfilled criteria
for anxiety or depression and almost half reported symp-
tom improvement with high-dose proton-pump inhibitor
therapy.

When to Admit

+ Failure to adequately exclude (to a sufficient degree)
life-threatening causes of chest pain, particularly myo-
cardial infarction, dissecting aortic aneurysm, pulmo-
nary embolism, and esophageal rupture.

+ Pain control for rib fracture that impairs gas exchange.

Candell-Riera J et al. Yield of early rest and stress myocardial
perfusion single-photon emission computed tomography
and electrocardiographic exercise test in patients with
atypical chest pain, nondiagnostic electrocardiogram, and
negative biochemical markers in the emergency depart-
ment. Am J Cardiol. 2007 Jun 15;99(12):1662—6. [PMID:
17560871]

Fletcher GF et al. Update on exercise stress testing. Am Fam
Physician. 2006 Nov 15;74(10):1749-54. [PMID: 17137006]

Gatien M et al. A clinical decision rule to identify which chest
pain patients can safely be removed from cardiac monitoring
in the emergency department. Ann Emerg Med. 2007
Aug;50(2):136—43. [PMID: 17498844]

Kass SM et al. Pleurisy. Am Fam Physician. 2007 May
1;75(9):1357-64. [PMID: 17508531]

Marcus GM et al. The utility of gestures in patients with chest
discomfort. Am ] Med. 2007 Jan;120(1):83-9. [PMID:
17208083 ]

Qaseem A et al. Current diagnosis of venous thromboembolism
in primary care: a clinical practice guideline from the Ameri-
can Academy of Family Physicians and the American College
of Physicians. Ann Fam Med. 2007 Jan—Feb;5(1):57-62.
[PMID: 17261865]

Winters ME et al. Identifying chest pain emergencies in the
primary care setting. Prim Care. 2006 Sep;33(3):625—42.
[PMID: 17088152]
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PALPITATIONS

» Forceful, rapid, or irregular beating of the heart.

Rate, duration, and degree of regularity of heart
beat.

Age at first episode.

Factors that precipitate or terminate episodes.
Light-headedness or syncope.

Chest pain.

v
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General Considerations

Palpitations are a common complaint described by the
patient as an unpleasant awareness of the forceful, rapid, or
irregular beating of the heart. Usually benign, they are
occasionally symptoms of a life-threatening arrhythmia.
To avoid missing an uncommon but dangerous cause of
the presenting symptoms, clinicians sometimes pursue
expensive and invasive testing when a conservative diag-
nostic evaluation is sufficient. The converse is also true; in
one study, 54% of patients with supraventricular tachycar-
dia were initially wrongly diagnosed with panic, stress, or
anxiety disorder. A disproportionate number of these mis-
diagnosed patients are women.

Clinical Findings
A. Symptoms

Although described by patients in a myriad of ways, guiding
the patient through a careful description of their palpitations
may indicate a mechanism and narrow the differential diag-
nosis. Pertinent questions include the age at first episode;
precipitants; and the rate, duration, and degree of regularity
of the heart beat during the subjective palpitations. The
examiner can ask the patient to “tap out” the rhythm with
their fingers. The circumstances associated with onset and
termination can also be helpful in determining the cause.
Palpitations that start and stop abruptly suggest supraven-
tricular or ventricular tachycardias. Patient-terminated pal-
pitations using vagal maneuvers (such as the Valsalva
maneuver) suggests supraventricular tachycardia.

Three common descriptions of palpitations are (1) “flip-
flopping” (or “stop and start”), often caused by premature
contraction of the atrium or ventricle, with the perceived
“stop” from the pause following the contraction, and the
“start” from the subsequent forceful contraction; (2) rapid
“fluttering in the chest,” with regular “fluttering” suggest-
ing supraventricular or ventricular arrhythmias (including
sinus tachycardia) and irregular “fluttering” suggesting
atrial fibrillation, atrial flutter, or tachycardia with variable
block; and (3) “pounding in the neck” or neck pulsations,
often due to “cannon” A waves in the jugular venous
pulsations that occur when the right atrium contracts
against a closed tricuspid valve.
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Palpitations associated with chest pain suggests
ischemic heart disease, or if the chest pain is relieved by
leaning forward, pericardial disease is suspected. Palpita-
tions associated with light-headedness, presyncope, or syn-
cope suggests hypotension and may signify a life-threaten-
ing cardiac arrhythmia. Palpitations that occur regularly
with exertion suggests a rate-dependent bypass tract or
hypertrophic cardiomyopathy. If a benign etiology for
these concerning symptoms cannot be ascertained at the
index visit, then ambulatory monitoring or prolonged
cardiac monitoring in the hospital might be warranted.

Noncardiac symptoms should also be elicited since the
palpitations may be caused by a normal heart responding
to a metabolic or inflammatory condition. Weight loss
may suggest hyperthyroidism. Palpitations can be precipi-
tated by vomiting or diarrhea that leads to electrolyte
disorders and hypovolemia. Palpitations associated with
hyperventilation, hand tingling, and nervousness are com-
mon when anxiety or panic disorder is the root cause.

B. Physical Examination

It is uncommon for the clinician to have the opportunity
to examine a patient during an episode of palpitations.
However, careful cardiovascular examination can find
abnormalities that can increase the likelihood of specific
cardiac arrhythmias. The midsystolic click of mitral valve
prolapse can suggest the diagnosis of a supraventricular
arrhythmia as the cause for the palpitations. The harsh
holosystolic murmur of hypertrophic cardiomyopathy,
which occurs along the left sternal border and increases
with the Valsalva maneuver, suggests atrial fibrillation or
ventricular tachycardia. The presence of dilated cardiomy-
opathy, suggested on examination by a displaced and
enlarged cardiac point-of-maximal impulse, increases the
likelihood of ventricular tachycardia and atrial fibrillation.
In patients with chronic atrial fibrillation, in-office exercise
(eg, a brisk walk in the hallway) may reveal an intermittent
accelerated ventricular response as the cause of the palpita-
tions. The clinician should also look for signs of hyperthy-
roidism, such as tremulousness, brisk deep tendon reflexes,
fine hand tremor, or signs of stimulant drug use (such as
dilated pupils or skin or nasal septal lesions).

C. Diagnostic Studies

The two cardiac studies that are commonly used in the
initial evaluation of a patient with palpitations are the 12-
lead ECG and ambulatory monitoring devices, such as the
Holter monitor or the event recorder.

A 12-lead ECG should be performed on all patients
reporting palpitations because it can provide evidence for
a wide variety of causes. Although in most instances a
specific arrhythmia will not be detected on the tracing, a
careful evaluation of the ECG can help the clinician deduce
a likely etiology in certain circumstances. For instance,
bradyarrhythmias and heart block can be associated with
ventricular ectopy or escape beats that may be experienced
as palpitations by the patient. Evidence of prior myocardial
infarction by history or on ECG (eg, Q waves) increases the
patient’s risk for nonsustained or sustained ventricular

Table 2-5. Palpitations: Patients at
high risk for a cardiovascular cause.

Historical risk factors
Family history of significant arrhythmias
Personal or family history of syncope or resuscitated sudden death
History of myocardial infarction (and likely scarred myocardium)
Physical examination findings
Structural heart disease such as dilated or hypertrophic cardio-
myopathies
Valvular disease (stenotic or regurgitant)
ECG findings
Long QT syndrome
Bradycardia
Second- or third-degree heart block
Sustained ventricular arrhythmias

tachycardia. Ventricular preexcitation (Wolft-Parkinson-
White syndrome) is suggested by a short PR interval (< 0.20
ms) and delta waves (upsloping PR segments). Left ven-
tricular hypertrophy with deep septal Q waves in I, AVL,
and V4 through V6 is seen in patients with hypertrophic
obstructive cardiomyopathy. The presence of left atrial
enlargement as suggested by a terminal P-wave force in V1
more negative than 0.04 msec and notched in lead II
reflects a patient at increased risk for atrial fibrillation. A
prolonged QT interval and abnormal T-wave morphology
suggests the long-QT syndrome, which puts patients at
increased risk for ventricular tachycardia.

For high-risk patients (Table 2-5), further diagnostic
studies are warranted. A step-wise approach has been
suggested—starting with ambulatory monitoring devices
(Holter monitoring if the palpitations are expected to
occur within the subsequent 72-hour period, event moni-
toring if less frequent), followed by invasive electrophysio-
logic testing if the ambulatory monitor records a worri-
some arrhythmia or if serious arrhythmias are strongly
suspected despite normal findings on an appropriate
ambulatory monitor.

In patients with a prior myocardial infarction, ambula-
tory cardiac monitoring or signal-averaged-ECG are
appropriate next steps to assess ventricular tachycardia.
ECG exercise testing is appropriate in patients who have
palpitations with physical exertion and patients with sus-
pected coronary artery disease. Echocardiography is useful
when physical examination or ECG suggests structural
abnormalities or decreased ventricular function.

Differential Diagnosis

When assessing a patient with palpitations in an urgent
care setting, the clinician must ascertain whether the symp-
toms represent (1) an arrhythmia that is minor and tran-
sient, (2) significant cardiovascular disease, (3) a cardiac
manifestation of a systemic disease such as thyrotoxicosis,
or (4) a benign somatic symptom that is amplified by
underlying psychosocial characteristics of the patient.
Patients who seek medical attention in the emergency
department instead of a medical clinic are more likely to
have a cardiac etiology (47% versus 21%), while psychiat-
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ric causes are more common among patients with palpita-
tions who seek medical attention in office practices (45%
versus 27%). In a study of patients who went to a univer-
sity medical clinic with the chief complaint of palpitations,
etiologies were cardiac in 43%, psychiatric in 31%, and
miscellaneous in 10% (including illicit drugs, medications,
anemia, thyrotoxicosis, and mastocytosis).

Cardiac arrhythmias that can result in symptoms of
palpitations include sinus bradycardia; sinus, supraventric-
ular, and ventricular tachycardia; premature ventricular
and atrial contractions; sick sinus syndrome; and advanced
atrioventricular block.

Nonarrhythmic cardiac causes of palpitations include
valvular heart diseases, such as aortic insufficiency or
stenosis, atrial or ventricular septal defect, cardiomyopa-
thy, congenital heart disease, and pericarditis.

Noncardiac causes of palpitations include fever, dehy-
dration, hypoglycemia, anemia, thyrotoxicosis, and pheo-
chromocytoma. Drugs such as cocaine, alcohol, caffeine,
and pseudoephedrine can precipitate palpitations, as can
prescription medications, including digoxin, phenothia-
zines, theophylline, and B-agonists as well as ephedra-
containing herbal remedies or supplements (now banned
by the US Food and Drug Administration).

The most common psychiatric causes of palpitations
are anxiety and panic disorder. The release of catechol-
amines during a panic attack or significant stress can
trigger an arrhythmia. Asking a single question, “Have you
experienced brief periods, for seconds or minutes, of an
overwhelming panic or terror that was accompanied by
racing heartbeats, shortness of breath, or dizziness?” can
help identify patients with panic disorder.

Treatment

After ambulatory monitoring, most patients with palpita-
tions are found to have benign atrial or ventricular ectopy
and nonsustained ventricular tachycardia. In patients with
structurally normal hearts, these arrhythmias are not asso-
ciated with adverse outcomes. Abstention from caffeine
and tobacco may help. Often, reassurance suffices. If not,
or in very symptomatic patients, a trial of a B-blocker may
be prescribed. For treatment of specific atrial or ventricular
arrhythmias, see Chapter 10.

When to Refer

+  For electrophysiologic studies.

+  For advice regarding treatment of atrial or ventricular
arrhythmias.

When To Admit

+ Palpitations associated with syncope or near-syncope,
particularly when the patient is aged 75 years or older
and has an abnormal ECG, hematocrit < 30%, shortness
of breath, respiratory rate > 24/min, or a history of CHF.

+ Patients with risk factors for a serious arrhythmia.

Abbott AV. Diagnostic approach to palpitations. Am Fam Phy-
sician. 2005;71(4):743-50. [PMID: 15742913]
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Ehlers A et al. Psychological and perceptual factors associated
with arrhythmias and benign palpitations. Psychosomat Med.
2000;62(5):693—702. [PMID: 11020100]

Pittler MH et al. Adverse events of herbal food supplements for
body weight reduction: systematic review. Obes Rev.
2005;6:93-111. [PMID: 15836459]

Quinn JV et al. Derivation of the San Francisco Syncope rule to
predict patients with short-term serious outcomes. Ann
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Rao A et al. Ambulatory cardiac rhythm monitoring. Br ] Hosp
Med (Lond). 2007;68:132—-8. [PMID: 17419460]

LOWER EXTREMITY EDEMA

History of venous thromboembolism.
Symmetry.

Pain.

Dependence.

Skin findings.
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General Considerations

Acute and chronic lower extremity edema present impor-
tant diagnostic and treatment challenges. Lower extremi-
ties can swell in response to increased venous or lym-
phatic pressures, decreased intravascular oncotic pressure,
increased capillary leak, and local injury or infection.
Chronic venous insufficiency is by far the most common
cause, affecting up to 2% of the population, and the
incidence of venous insufficiency has not changed during
the past 25 years. Venous insufficiency is a common
complication of DVT; however, only a small number of
patients with chronic venous insufficiency report a history
of this disorder. Venous ulcer formation commonly affects
patients with chronic venous insufficiency, and manage-
ment of venous ulceration is labor intensive and expensive.

Clinical Findings
A. Symptoms and Signs

Normal lower extremity venous pressure (in the erect posi-
tion: 80 mm Hg in deep veins, 20-30 mm Hg in superficial
veins) and cephalad venous blood flow require competent
bicuspid venous valves, effective muscle contractions, and
normal respirations. When one or more of these compo-
nents fail, venous hypertension may result. Chronic expo-
sure to elevated venous pressure by the postcapillary venules
in the legs leads to leakage of fibrinogen and growth factors
into the interstitial space, leukocyte aggregation and activa-
tion, and obliteration of the cutaneous lymphatic network.
These changes account for the brawny, fibrotic skin changes
observed in patients with chronic venous insufficiency, and
the predisposition toward skin ulceration, particularly in the
medial malleolar area.
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Among common causes of lower extremity swelling,
DVT is the most life-threatening. Clues suggesting DVT
include a history of cancer, recent limb immobilization, or
confinement to bed for at least 3 days following major
surgery within the past month (Table 2-6). A search for
alternative explanations is equally important in excluding
DVT. Bilateral involvement and significant improvement
upon awakening favor systemic causes (eg, venous insuffi-
ciency, CHF, and cirrhosis). “Heavy legs” are the most
frequent symptom among patients with chronic venous
insufficiency, followed by itching. Pain, particularly if
severe, is uncommon in uncomplicated venous insuffi-
ciency. Lower extremity swelling and inflammation in a
limb recently affected by DVT could represent anticoagu-
lation failure and thrombus recurrence but more often are
caused by postphlebitic syndrome with valvular incompe-
tence. Other causes of a painful, swollen calf include
ruptured popliteal cyst, calf strain or trauma, and cellulitis.

Lower extremity swelling is a familiar complication of
therapy with calcium channel blockers (particularly felo-
dipine and amlodipine), thioglitazones, and minoxidil.
Bilateral lower extremity edema can be a presenting symp-
toms of nephrotic syndrome or volume overload caused by
renal failure. Prolonged airline flights (> 10 hours) are
associated with increased risk of edema. In those with low
to medium risk of thromboembolism (eg, women taking
oral contraceptives), long flights are associated with a 2%
incidence of asymptomatic popliteal DVT.

B. Physical Examination

Physical examination should include assessment of the
heart, lungs, and abdomen for evidence of pulmonary
hypertension (primary, or secondary to chronic lung dis-
ease), CHF, or cirrhosis. Some patients with the latter have
pulmonary hypertension without lung disease. There is a
spectrum of skin findings related to chronic venous insuf-
ficiency that depends on the severity and chronicity of the
disease, ranging from hyperpigmentation and stasis der-
matitis to abnormalities highly specific for chronic venous
insufficiency: lipodermatosclerosis (thick brawny skin; in
advanced cases, the lower leg resembles an inverted cham-
pagne bottle) and atrophie blanche (small depigmented
macules within areas of heavy pigmentation). The size of
both calves should be measured 10 cm below the tibial
tuberosity and elicitation of pitting and tenderness per-
formed. Swelling of the entire leg or swelling of one leg 3
cm more than the other suggests deep venous obstruction.
In normal persons, the left calf is slightly larger than the
right as a result of the left common iliac vein coursing
under the aorta.

An ulcer located over the medial malleolus is a hallmark
of chronic venous insufficiency but can be due to other
causes. Shallow, large, modestly painful ulcers are character-
istic of venous insufficiency, whereas small, deep, and more
painful ulcers are more apt to be due to arterial insufficiency,
vasculitis, or infection (including cutaneous diphtheria).
Diabetic vascular ulcers, however, may be painless. When an
ulcer is on the foot or above the mid calf, causes other than
venous insufficiency should be considered.

Table 2-6. Risk stratification of adults
referred for ultrasound to rule out DVT.

Step 1: Calculate risk factor score
Score 1 point for each
Untreated malignancy
Paralysis, paresis, or recent plaster immobilization
Recently bedridden for > 3 days due to major surgery within 4 weeks
Localized tenderness along distribution of deep venous system
Entire leg swelling

Swelling of one calf > 3 cm more than the other (measured 10
cm below tibial tuberosity)

Pitting edema
Collateral superficial (nonvaricose) veins

Alternative diagnosis as likely as or more likely than DVT:
subtract 2 points

Step 2: Obtain ultrasound

Score Ultrasound Positive Ultrasound Negative
DVT ruled out
Repeat ultrasound in 3-7 days

Confirm with venogram

<0 Confirm with venogram
1-2 Treat for DVT
>3 Treat for DVT

DVT, deep venous thrombosis.

C. Diagnostic Studies

Most causes of lower extremity swelling can be demonstrated
with color duplex ultrasonography. Patients without an obvi-
ous cause of acute lower extremity swelling (eg, calf strain)
should have an ultrasound performed, since DVT is difficult
to exclude on clinical grounds. Recently, a predictive rule has
been developed that allows a clinician to exclude a lower
extremity DVT in patients without an ultrasound if the
patient has low pretest probability for DVT and has a nega-
tive sensitive D-dimer test (the “Wells rule”). Assessment of
the ankle-brachial pressure index (ABPI) is important in the
management of chronic venous insufficiency, since periph-
eral arterial disease may be exacerbated by compression
therapy. This can be performed at the same time as ultra-
sound. Caution is required in interpreting the results of ABPI
in older patients and diabetics due to decreased compressibil-
ity of their arteries. A dipstick urine test that is strongly
positive for protein can suggest nephrotic syndrome, and a
serum creatinine can help estimate kidney function.

Differential Diagnosis

Possible causes include chronic venous insufficiency, DVT,
cellulitis, musculoskeletal disorders (Baker cyst rupture,
gastrocnemius tear or rupture), lymphedema, CHF, cir-
rhosis, and nephrotic syndrome as well as side effects from
calcium channel blockers, minoxidil, or thioglitazones.

Treatment

Treatment of lower extremity edema should be guided by
the underlying etiology. See relevant chapters for treat-
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ment of edema in patients with congestive heart failure
(Chapter 10), nephrosis (Chapter 22), cirrhosis (Chapter
16), and lymphedema (Chapter 12). Edema resulting
from calcium channel blocker therapy responds to con-
comitant therapy with ACE inhibitors or angiotensin
receptor blockers.

In patients with chronic venous insufficiency without
a comorbid volume overload state (eg, CHF), it is best to
avoid diuretic therapy. These patients have relatively
decreased intravascular volume, and administration of
diuretics may result in acute renal insufficiency and oligu-
ria. The most effective treatment involves (1) leg eleva-
tion, above the level of the heart, for 30 minutes three to
four times daily, and during sleep; and (2) compression
therapy. A wide variety of stockings and devices are
effective in decreasing swelling and preventing ulcer for-
mation. They should be put on with awakening, before
hydration forces result in edema. Horse chestnut seed
extract has been shown in several randomized trials to be
equivalent to compression stockings and can be quite
useful in nonambulatory patients. Patients with decreased
ABPI should be managed in concert with a vascular
surgeon. Compression stockings (12-18 mm Hg at the
ankle) are effective in preventing edema and asympto-
matic thrombosis associated with long airline flights in
low- to medium-risk persons.

When to Admit

+ Pending definitive diagnosis in patient at high risk for
DVT with normal lower extremity ultrasound.

+ Concern for impending compartment syndrome.

+  Severe edema that impairs ability to ambulate or per-
form activities of daily living.
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toms and chronic venous disorders—a meta-analysis of ran-
domised controlled trials. Eur ] Vasc Endovasc Surg. 2007
Dec 4;[Epub ahead of print]. [PMID: 18063393 ]

Bamigboye AA et al. Interventions for varicose veins and leg
oedema in pregnancy. Cochrane Database Syst Rev. 2007 Jan
24;(1):CD001066. [PMID: 17253454]

Barwell JR et al. Comparison of surgery and compression with
compression alone in chronic venous ulceration (ESCHAR
study): randomised controlled trial. Lancet. 2004 Jun 5;363
(9424):1854-9. [PMID: 15183623]

Belcaro G et al. Prevention of edema, flight microangiopathy
and venous thrombosis in long flights with elastic stockings.
A randomized trial: the LONFLIT 4 Concorde Edema-SSL
Study. Angiology. 2002 Nov-Dec;53(6):635-45. [PMID:
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Palfreyman SJ et al. Dressings for healing venous leg ulcers.
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FEVER & HYPERTHERMIA

Localizing symptoms.

Weight loss.

Joint pain.

Injection substance use.
Immunosuppression or neutropenia.
History of cancer.

Medications.

Travel.

General Considerations

The average normal oral body temperature taken in mid-
morning is 36.7 °C (range 36-37.4 °C). This spectrum
includes a mean and 2 standard deviations, thus encom-
passing 95% of a normal population, measured in mid-
morning (normal diurnal temperature variation is 0.5-1
°C). The normal rectal or vaginal temperature is 0.5 °C
higher than the oral temperature, and the axillary temper-
ature is correspondingly lower. Rectal temperature is more
reliable than oral temperature, particularly in mouth
breathers or in tachypneic states.

Fever is a regulated rise to a new “set point” of body
temperature. When proper stimuli act on appropriate
monocyte-macrophages, these cells elaborate pyrogenic
cytokines, causing elevation of the set point through effects
in the hypothalamus. These cytokines include interleukin-1
(IL-1), tumor necrosis factor (TNF), interferon-y, and
interleukin-6 (IL-6). The elevation in temperature results
from either increased heat production (eg, shivering) or
decreased loss (eg, peripheral vasoconstriction). Body tem-
perature in cytokine-induced fever seldom exceeds 41.1 °C
unless there is structural damage to hypothalamic regula-
tory centers.

1. Fever

Fever as a symptom provides important information about
the presence of illness—particularly infections—and about
changes in the clinical status of the patient. The fever
pattern, however, is of marginal value for most specific
diagnoses except for the relapsing fever of malaria, borreli-
osis, and occasional cases of lymphoma, especially
Hodgkin disease. Furthermore, the degree of temperature
elevation does not necessarily correspond to the severity of
the illness. In general, the febrile response tends to be
greater in children than in adults. In older persons, neo-
nates, and in persons receiving certain medications (eg,
nonsteroidal anti-inflammatory drugs [NSAIDs] or corti-
costeroids), a normal temperature or even hypothermia
may be observed.

Markedly elevated body temperature may result in pro-
found metabolic disturbances. High temperature during
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the first trimester of pregnancy may cause birth defects,
such as anencephaly. Fever increases insulin requirements
and alters the metabolism and disposition of drugs used for
the treatment of the diverse diseases associated with fever.

2. Hyperthermia

Hyperthermia—not mediated by cytokines—occurs when
body metabolic heat production or environmental heat
load exceeds normal heat loss capacity or when there is
impaired heat loss; heat stroke is an example. Body tem-
perature may rise to levels (> 41.1 °C) capable of produc-
ing irreversible protein denaturation and resultant brain
damage; no diurnal variation is observed.

Neuroleptic malignant syndrome is a rare and poten-
tially lethal idiosyncratic reaction to major tranquilizers,
particularly haloperidol and fluphenazine; however, it has
also been reported with the atypical neuroleptics (such as
olanzapine or risperidone). Serotonin syndrome resem-
bles neuroleptic malignant syndrome but occurs within
hours of ingestion of agents that increase levels of seroto-
nin in the central nervous system, including serotonin
reuptake inhibitors, monoamine oxidase inhibitors, tricyc-
lic antidepressants, meperidine, dextromethorphan, bro-
mocriptine, tramadol, lithium, and psychostimulants
(such as cocaine, methamphetamine, and MDMA). Clo-
nus and hyperreflexia are more common in serotonin
syndrome whereas “lead pipe” rigidity is more common in
neuroleptic malignant syndrome. Neuroleptic malignant
and serotonin syndromes share common clinical and
pathophysiologic features to malignant hyperthermia of
anesthesia (see Chapters 25 and 38).

Treatment

Discontinuation of the offending agent is mandatory. Treat-
ment of neuroleptic malignant syndrome includes dan-
trolene in combination with bromocriptine or levodopa.
Treatment of serotonin syndrome includes administration
of a central serotonin receptor antagonist—cyproheptadine
or chlorpromazine—alone or in combination with a benzo-
diazepine. In patients for whom it is difficult to distinguish
which syndrome is present, treatment with a benzodiaze-
pine may be the safest therapeutic option. Regardless of
cause, alcohol sponges, cold sponges, ice bags, ice-water
enemas, and ice baths can also help lower body temperature.

3. Fever of Undetermined Origin

(See Fever of Unknown Origin, Chapter 30)

Most febrile illnesses are due to common infections, are
short-lived, and are relatively easy to diagnose. In certain
instances, however, the origin of the fever may remain
obscure (“fever of undetermined origin,” FUO) even after
protracted diagnostic examination. In upper respiratory
tract infections, fever typically lasts no more than 3-5 days,
beyond which additional evaluation should be considered.
The term “FUO” has traditionally been reserved for unex-
plained cases of fever exceeding 38.3 °C on several occa-
sions for at least 3 weeks in patients without neutropenia
or immunosuppression (see Chapter 30).

Table 2-7. Differential diagnosis
of fever and hyperthermia.

Fever—common causes
Infections: bacterial, viral, rickettsial, fungal, parasitic
Autoimmune diseases
Central nervous system disease, including head trauma and mass
lesions
Malignant disease, especially renal cell carcinoma, primary or
metastatic liver cancer, leukemia, and lymphoma
Fever—less common causes
Cardiovascular diseases, including myocardial infarction, throm-
bophlebitis, and pulmonary embolism
Gastrointestinal diseases, including inflammatory bowel disease,
alcoholic hepatitis, and granulomatous hepatitis
Miscellaneous diseases, including drug fever, sarcoidosis, familial
Mediterranean fever, tissue injury, hematoma, and factitious fever
Hyperthermia
Peripheral thermoregulatory disorders, including heat stroke, malig-
nant hyperthermia of anesthesia, and malignant neuroleptic
syndrome

Differential Diagnosis
See Table 2-7.

Treatment

Most fever is well tolerated. When the temperature is
greater than 40 °C, symptomatic treatment may be
required. A reading over 41 °C is likely to be hyperthermia
and thus not cytokine mediated, and emergent manage-
ment is indicated. (See Heat Stroke, Chapter 37.)

A. Measures for Removal of Heat

Alcohol sponges, cold sponges, ice bags, ice-water enemas,
and ice baths will lower body temperature. They are more
useful in hyperthermia, since patients with cytokine-
related fever will attempt to override these therapies.

B. Antipyretic Drugs

Antipyretic therapy is not needed except for patients with
marginal hemodynamic status. Aspirin or acetaminophen,
325-650 mg every 4 hours, is effective in reducing fever.
These drugs are best administered continuously rather
than as needed, since “prn” dosing results in periodic chills
and sweats due to fluctuations in temperature caused by
varying levels of drug.

C. Antimicrobial Therapy

In most febrile patients, empiric antibiotic therapy should
be deferred pending further evaluation. However, empiric
antibiotic therapy is sometimes warranted. Prompt broad-
spectrum antimicrobials are indicated for febrile patients
who are clinically unstable, even before infection can be
documented. These include patients with hemodynamic
instability, those with neutropenia (neutrophils < 500/mcL),
others who are asplenic (surgically or secondary to sickle
cell disease) or immunosuppressed (including individuals
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taking systemic corticosteroids, azathioprine, cyclosporine,
or other immunosuppressive medications), and those who
are HIV infected (see Chapter 31). For treatment of fever
during neutropenia following chemotherapy, outpatient
parenteral antimicrobial therapy with an agent such as
ceftriaxone can be provided effectively and safely. If a
fungal infection is suspected in patients with prolonged
fever and neutropenia, fluconazole is an equally effective
but less toxic alternative to amphotericin B.

When to Admit

+ Malignant hyperthermia.
+  Heat stroke.

+  For measures to control temperature when it is > 41 °C
or when associated with seizure or other mental status
changes.

Bleeker-Rovers CP et al. A prospective multicenter study on
fever of unknown origin: the yield of a structured diagnostic
protocol. Medicine (Baltimore). 2007 Jan;86(1):26-38. [PMID:
17220753]

Bottieau E et al. Fever after a stay in the tropics: diagnostic
predictors of the leading tropical conditions. Medicine (Bal-
timore). 2007 Jan;86(1):18-25. [PMID: 17220752]

Rusyniak DE et al. Toxin-induced hyperthermic syndromes.
Med Clin North Am. 2005 Nov;89(6):1277-96. [PMID:
16227063]

Watson JT et al. Clinical characteristics and functional outcomes
of West Nile Fever. Ann Intern Med. 2004 Sep 7;141(5):360—
5. [PMID: 15353427

Woolery WA et al. Fever of unknown origin: keys to determin-
ing the etiology in older patients. Geriatrics. 2004 Oct;59
(10):41-5. [PMID: 15508555]

INVOLUNTARY WEIGHT LOSS

Age.

Caloric intake.

Fever.

Change in bowel habits.

Secondary confirmation (eg, changes in clothing size).
Substance use.

Age-appropriate cancer screening history.
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General Considerations

Body weight is determined by a person’s caloric intake,
absorptive capacity, metabolic rate, and energy losses. The
metabolic rate can be affected by a multitude of medical
conditions through the release of various cytokines such as
cachectin and interleukins. Body weight normally peaks by
the fifth or sixth decade and then gradually declines at a
rate of 1-2 kg per decade. In NHANES IJ, a national survey
of community-dwelling elders (age 50-80 years), recent
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involuntary weight loss (> 5% usual body weight) was
reported by 7% of respondents, and this was associated
with a 24% higher mortality.

Etiology

Involuntary weight loss is regarded as clinically significant
when it exceeds 5% or more of usual body weight over a 6-
to 12-month period and often indicates serious physical or
psychological illness. Physical causes are usually evident
during the initial evaluation. Cancer (about 30%), gas-
trointestinal disorders (about 15%), and dementia or
depression (about 15%) are the most common causes.
When an adequately nourished-appearing patient com-
plains of weight loss, inquiry should be made about exact
weight changes (with approximate dates) and about
changes in clothing size. Family members can provide
confirmation of weight loss, as can old documents such as
driver’s licenses. A mild, gradual weight loss occurs in
some older individuals. It is due to changes in body
composition, including loss of height and lean body mass
and lower basal metabolic rate, leading to decreased energy
requirements. However, rapid unintentional weight loss is
predictive of morbidity and mortality in any population.
In addition to various disease states, causes in older indi-
viduals include loss of teeth and consequent difficulty with
chewing, alcoholism, and social isolation.

Clinical Findings

Once the weight loss is established, the history, medica-
tion profile, physical examination, and conventional lab-
oratory and radiologic investigations (such as complete
blood count, serologic tests including HIV, thyroid-
stimulating hormone (TSH) level, urinalysis, fecal occult
blood test, chest radiography, and upper gastrointestinal
series) usually reveal the cause. When these tests are
normal, the second phase of evaluation should focus on
more definitive gastrointestinal investigation (eg, tests for
malabsorption; endoscopy) and cancer screening (eg,
Papanicolaou smear, mammography, prostate specific
antigen [PSA]).

If the initial evaluation is unrevealing, follow-up is
preferable to further diagnostic testing. Death at 2-year
follow-up was not nearly as high in patients with unex-
plained involuntary weight loss (8%) as in those with
weight loss due to malignant (79%) and established non-
malignant diseases (19%). Psychiatric consultation should
be considered when there is evidence of depression,
dementia, anorexia nervosa, or other emotional problems.
Ultimately, in approximately 15-25% of cases, no cause for
the weight loss can be found.

Differential Diagnosis

Malignancy, gastrointestinal disorders (eg, malabsorption,
pancreatic insufficiency), dementia, depression, anorexia
nervosa, hyperthyroidism, alcoholism, and social isolation
are all established causes. “Meals on Wheels” is a useful
mnemonic for remembering the common treatable causes
of unintentional weight loss in the elderly (see box below).
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MEALS ON WHEELS: A Mnemonic
for Common Treatable
Causes of Unintentional
Weight Loss in the Elderly.

Medication effects

Emotional problems, especially depression

Anorexia tardive (nervosa), alcoholism

Late-life paranoia

Swallowing disorders

Oral factors (eq, poorly fitting dentures, cavities)

No money

Wandering and other dementia-related behaviors

Hyperthyroidism, hypothyroidism, hyperparathyroid-
ism, hypoadrenalism

Enteric problems (eg, malabsorption)

Eating problems (eg, inability to feed self)

Low-salt, low-cholesterol diets

Social problems (eg, isolation, inability to obtain
preferred foods), gallstones

Adapted, with permission, from Morley JE et al. Nutritional
issues in nursing home care. Ann Intern Med. 1995 Dec
1;123(11):850-9.

Treatment

Weight stabilization occurs in most surviving patients
with both established and unknown causes of weight loss
through treatment of the underlying disorder and caloric
supplementation. Nutrient intake goals are established
in relation to the severity of weight loss, in general
ranging from 30 to 40 kcal/kg/d. In order of preference,
route of administration options include oral, temporary
nasojejunal tube, or percutaneous gastric or jejunal tube.
Parenteral nutrition is reserved for patients with serious
associated problems. A variety of pharmacologic agents
have been proposed for the treatment of weight loss.
These can be categorized into appetite stimulants (corti-
costeroids, progestational agents, dronabinol, and sero-
tonin antagonists); anabolic agents (growth hormone
and testosterone derivatives); and anticatabolic agents
(omega-3 fatty acids, pentoxifylline, hydrazine sulfate,
and thalidomide).

When to Admit

+  Severe protein-energy malnutrition, including the syn-
dromes of kwashiorkor and marasmus.

+ Vitamin deficiency syndromes.

+ Cachexia with anticipated progressive weight loss sec-
ondary to unmanageable psychiatric disease.

+ To carefully manage electrolyte and fluid replacement
in protein-energy malnutrition and avoid “re-feeding
syndrome.”

Alibhai SM et al. An approach to the management of uninten-
tional weight loss in elderly people. CMAJ. 2005 Mar
15;172(6):773-80. [PMID: 15767612]

Chapman IM. Nutritional disorders in the elderly. Med Clin
North Am. 2006 Sep;90(5):887—-907. [PMID: 16962848]

Hernandez JL et al. Clinical evaluation for cancer in patients
with involuntary weight loss without specific symptoms. Am
J Med. 2003 Jun 1;114(8):631-7. [PMID: 12798450]

Lankisch P et al. Unintentional weight loss: diagnosis and
prognosis. The first prospective follow-up study from a
secondary referral centre. J Intern Med. 2001 Jan;249(1):41—
6. [PMID: 11168783]

Mattox TW. Treatment of unintentional weight loss in patients
with cancer. Nutr Clin Pract. 2005 Aug;20(4):400-10. [PMID:
16207680]

Morley JE et al. Cachexia: pathophysiology and clinical rele-
vance. Am J Clin Nutr. 2006 Apr;83(4):735-43. [PMID:
16600922]

Sahyoun NR et al. The epidemiology of recent involuntary
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FATIGUE & CHRONIC FATIGUE SYNDROME

Weight loss.

Fever.

Sleep-disordered breathing.
Medications.

Substance use.
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General Considerations

As an isolated symptom, fatigue accounts for 1-3% of
visits to generalists. The symptom of fatigue may be less
well defined and explained by patients than symptoms
associated with specific functions. Fatigue or lassitude and
the closely related complaints of weakness, tiredness, and
lethargy are often attributed to overexertion, poor physical
conditioning, sleep disturbance, obesity, undernutrition,
and emotional problems. A history of the patient’s daily
living and working habits may obviate the need for exten-
sive and unproductive diagnostic studies.

Clinical Findings
A. Fatigue

Clinically relevant fatigue is composed of three major
components: generalized weakness (difficulty in initiating
activities); easy fatigability (difficulty in completing activi-
ties); and mental fatigue (difficulty with concentration and
memory). Important diseases that can cause fatigue
include hyperthyroidism and hypothyroidism, CHF, infec-
tions (endocarditis, hepatitis), COPD, sleep apnea, ane-
mia, autoimmune disorders, and cancer. Alcoholism, drug
side effects such as from sedatives and B-blockers, and
psychological conditions (such as insomnia, depression,
and somatization disorder) are other causes. Common
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condition must be resolved):

1. Clinically evaluate cases of prolonged or chronic fatigue by:
A. History and physical examination;
B. Mental status examination (abnormalities require appropriate
psychiatric, psychological, or neurologic examination);
C. Tests (abnormal results that strongly suggest an exclusionary

1. Screening laboratory tests: CBC, ESR, ALT, total protein, albumin,
globulin, alkaline phosphatase, Ca2+, PO,3-, glucose, BUN,
electrolytes, creatinine, TSH, and UA.

2. Additional tests as clinically indicated to exclude other diagnoses.

Reject diagnosis if another cause
for chronic fatigue is found.

2. Classify case as either chronic fatigue syndrome or idiopathic
chronic fatigue if fatigue persists or relapses for > 6 months.

/\

A. Classify as chronic fatigue syndrome if:
1. Criteria for severity of fatigue are met, and
2. Four or more of the following symptoms are
concurrently present for > 6 months:
* Impaired memory or concentration
* Sore throat
* Tender cervical or axillary lymph nodes
* Muscle pain
* Multijoint pain
* New headaches
* Unrefreshing sleep
* Postexertion malaise

B. Classify as idiopathic chronic
fatigue if fatigue severity or
symptom criteria for chronic
fatigue syndrome are not met.

A Figure 2-2. Evaluation and classification of unexplained chronic fatigue. (CBC, complete blood count; ESR, erythrocyte
sedimentation rate; ALT, alanine aminotransferase; Ca**, calcium; PO,*, phosphate; BUN, blood urea nitrogen; TSH,
thyroid-stimulating hormone; UA, urinalysis.) (Modified and reproduced, with permission, from Fukuda K et al. The chronic
fatigue syndrome: a comprehensive approach to its definition and study. Ann Intern Med. 1994 Dec 15;121(12):953-9.)

outpatient infective causes include mononucleosis and
sinusitis. These conditions are usually associated with
other characteristic signs, but patients may emphasize
fatigue and not reveal their other symptoms unless directly
asked. The lifetime prevalence of significant fatigue
(present for at least 2 weeks) is about 25%. Fatigue of
unknown cause or related to psychiatric illness exceeds
that due to physical illness, injury, medications, drugs, or
alcohol. Psychiatric disorders associated with fatigue
include depression, dysthymia, somatoform disorders,
panic attack, and alcohol abuse. Prolonged fatigue is a
central feature of several syndromes, such as irritable
bowel syndrome and anxiety.

B. Chronic Fatigue Syndrome

A working case definition of chronic fatigue syndrome
indicates that it is not a homogeneous abnormality, and
there is no single pathogenic mechanism (Figure 2-2). No
physical finding or laboratory test can be used to confirm
the diagnosis of this disorder.

With regard to its pathophysiology, early theories pos-
tulated an infectious or immune dysregulation mecha-
nism. Persons with confirmed chronic fatigue syndrome
report a much greater frequency of childhood trauma and
psychopathology and demonstrate higher levels of emo-
tional instability and self-reported stress than non-fatigued
controls. Neuropsychological, neuroendocrine, and brain
imaging studies have confirmed the occurrence of neuro-
biologic abnormalities in most patients. Sleep disorders
have been reported in 40-80% of patients with chronic
fatigue syndrome, but their treatment has provided only
modest benefit, suggesting that it is an effect rather than a
cause of the fatigue. MRI scans may show brain abnormal-
ities on T,-weighted images—chiefly small, punctate, sub-
cortical white matter hyperintensities, predominantly in
the frontal lobes. Veterans of the Gulf War show a tenfold
greater incidence of chronic fatigue syndrome compared
with nondeployed military personnel.

In evaluating chronic fatigue, after the history and
physical examination process is completed, standard inves-



38 CMDT 2009

CHAPTER 2

tigation includes complete blood count, erythrocyte sedi-
mentation rate, serum chemistries—blood urea nitrogen
(BUN), electrolytes, glucose, creatinine, and calcium; liver
and thyroid function tests—antinuclear antibody, urinaly-
sis, and tuberculin skin test; and screening questionnaires
for psychiatric disorders. Other tests to be performed as
clinically indicated are serum cortisol, rheumatoid factor,
immunoglobulin levels, Lyme serology in endemic areas,
and tests for HIV antibody. More extensive testing is
usually unhelpful, including antibody to Epstein-Barr
virus. There may be an abnormally high rate of postural
hypotension; some of these patients report response to
increases in dietary sodium as well as antihypotensive
agents such as fludrocortisone, 0.1 mg/d.

Treatment
A. Fatigue

Management of fatigue involves identification and treat-
ment of conditions that contribute to fatigue, such as
cancer, pain, depression, disordered sleep, weight loss, and
anemia. Resistance training and aerobic exercise lessens
fatigue and improves performance for a number of chronic
conditions associated with a high prevalence of fatigue,
including CHF, COPD, arthritis, and cancer. Continuous
positive airway pressure is an effective treatment for
obstructive sleep apnea. Psychostimulants such as methyl-
phenidate have shown inconsistent results in randomized
trials of treatment of cancer-related fatigue.

B. Chronic Fatigue Syndrome

A variety of agents and modalities have been tried for the
treatment of chronic fatigue syndrome. Acyclovir, intrave-
nous immunoglobulin, nystatin, and low-dose hydrocorti-
sone/fludrocortisone do not improve symptoms. There is a
greater prevalence of past and current psychiatric diag-
noses in patients with this syndrome. Affective disorders
are especially common, but fluoxetine alone, 20 mg daily,
is not beneficial. Patients with chronic fatigue syndrome
have benefited from a comprehensive multidisciplinary
intervention, including optimal medical management,
treating any ongoing affective or anxiety disorder pharma-
cologically, and implementing a comprehensive cognitive-
behavioral treatment program. Cognitive-behavioral
therapy, a form of nonpharmacologic treatment empha-
sizing self-help and aiming to change perceptions and
behaviors that may perpetuate symptoms and disability, is
helpful. Although few patients are cured, the treatment
effect is substantial. Response to cognitive-behavioral ther-
apy is not predictable on the basis of severity or duration of
chronic fatigue syndrome, although patients with low
interest in psychotherapy rarely benefit. Graded exercise
has also been shown to improve functional work capacity
and physical function. At present, intensive individual
cognitive-behavioral therapy administered by a skilled
therapist and graded exercise are the treatments of choice
for patients with chronic fatigue syndrome.

In addition, the clinician’s sympathetic listening and
explanatory responses can help overcome the patient’s

frustrations and debilitation by this still mysterious illness.
All patients should be encouraged to engage in normal
activities to the extent possible and should be reassured
that full recovery is eventually possible in most cases.

When to Admit

» Failure to thrive.

+ Fatigue severe enough to impair activities of daily
living.

+ Fatigue combined with poor social support making it
unlikely for patient to comply with medical therapy or
reliably return for follow-up appointments.

Evans W] et al. Physiological basis of fatigue. Am J Phys Med
Rehabil. 2007 Jan;86(1 Suppl):S29-46. [PMID: 17370370]
Heim C et al. Early adverse experience and risk for chronic fatigue
syndrome: results from a population-based study. Arch Gen

Psychiatry. 2006 Nov;63(11):1258—66. [PMID: 17088506

Kato K et al. Premorbid predictors of chronic fatigue. Arch Gen
Psychiatry. 2006 Nov;63(11):1267-72. [PMID: 17088507]

Sood A et al. Cancer-related fatigue: an update. Curr Oncol Rep.
2005 Jul;7(4):277-82. [PMID: 15946587]

Viner R et al. Fatigue and somatic symptoms. BMJ. 2005 Apr
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Whiting P et al. Interventions for the treatment and manage-
ment of chronic fatigue syndrome: a systematic review.
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Wolkove N et al. Sleep and aging: 2. Management of sleep
disorders in older people. CMA]J. 2007 May 8;176(10):1449—
54. [PMID: 17485699]

ACUTE HEADACHE

Age > 50 years.

Rapid onset and severe intensity (ie, "thunderclap"
headache).

Fever.

v

Trauma.

Vision changes.

HIV infection.

Current or past history of hypertension.

Neurologic findings (mental status changes, motor or
sensory deficits).

vV VY VY vy VvyYy

General Considerations

Headache is a common reason that adults seek medical
care, accounting for approximately 13 million visits each
year in the United States to physicians’ offices, urgent care
clinics, and emergency departments. A broad range of
disorders can lead to headache. This chapter will deal only
with the approach to a new acute headache—not due to
trauma—in adolescents and adults. The challenge in the
initial evaluation of acute headache is to identify which
patients are presenting with an uncommon but life-
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threatening condition. In the emergency department set-
ting, approximately 1% of patients seeking medical atten-
tion for acute headache will have a life-threatening condi-
tion, whereas the prevalence of life-threatening conditions
in the office practice setting is considerably lower.
Regardless of the underlying cause, headache is cur-
rently believed to occur as a result of the release of
neuropeptides from trigeminal nerve endings that encap-
sulate the blood vessels of the pia mater and dura mater,
resulting in neurogenic inflammation. Because this repre-
sents a final common pathway for many etiologies, dimi-
nution of headache in response to typical migraine thera-
pies (such as serotonin receptor antagonists or ketorolac)
does not rule out critical conditions such as subarachnoid
hemorrhage or meningitis as the underlying cause.

Clinical Findings
A. Symptoms

A careful history and physical examination should aim to
identify causes of acute headache that require immediate
treatment. These causes can be broadly classified as immi-
nent or completed vascular events (intracranial hemor-
rhage, thrombosis, vasculitis, malignant hypertension,
arterial dissection, or aneurysm), infections (abscess, enceph-
alitis, meningitis), intracranial masses causing intracranial
hypertension, preeclampsia, and carbon monoxide poi-
soning. A detailed description of the onset of headache can
be helpful in diagnosing a serious cause. Report of a
sudden-onset headache that reaches maximal and severe
intensity within seconds or a few minutes is the classic
description of a “thunderclap headache” and should pre-
cipitate workup for subarachnoid hemorrhage, since the
estimated prevalence of subarachnoid hemorrhage in the
setting of a thunderclap headache is 43%.

The general medical history can also guide the need for
additional work-up. A new headache in a patient of
advanced age or with a history of HIV disease under most
circumstances (including a normal neurologic examina-
tion) warrants neuroimaging immediately (Table 2-8).
When the patient has a medical history of hypertension—
particularly uncontrolled hypertension—a complete search
for criteria satisfying a diagnosis of “malignant hyperten-
sion” is appropriate to determine the correct urgency level
of hypertension management (see Chapter 11). Headache
and hypertension associated with pregnancy may be due to
preeclampsia. Episodic headache associated with the triad
of hypertension, heart palpitations, and sweats is sugges-
tive of pheochromocytoma. In the absence of thunderclap
headache, advanced age, and HIV disease, a careful physi-
cal examination and detailed neurologic examination will
usually determine acuity of the work-up and need for
further diagnostic testing.

Patient symptoms can also be useful for diagnosing
migraine headache in the absence of the “classic” migraine
pattern involving scintillating scotoma followed by unilat-
eral headache, photophobia, and nausea and vomiting
(Table 2-9). It is evident that the presence of three or more
of these features can establish the diagnosis of migraine (in
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Table 2-8. Clinical features associated
with acute headache that warrant
urgent or emergent neuroimaging.

Prior to lumbar puncture
Abnormal neurologic examination
Abnormal mental status
Abnormal funduscopic examination (papilledema; loss of venous
pulsations)
Meningeal signs
Emergent (conduct prior to leaving office or emergency department)
Abnormal neurologic examination
Abnormal mental status
Thunderclap headache
Urgent (scheduled prior to leaving office or emergency department)
HIV-positive patient’
Age > 50 years (normal neurologic examination)

"Use T with or without contrast or MRI if HIV positive.

Source: American College of Emergency Physicians. Clinical Policy:
critical issues in the evaluation and management of patients
presenting to the emergency department with acute headache.
Ann Emerg Med. 2002 Jan;39(1):108-22.

the absence of other clinical features that warrant neu-
roimaging studies), and the presence of none or one of
these features (provided it is not nausea) can help to rule
out migraine.

B. Physical Examination

Critical components of the physical examination of the
patient with acute headache include vital sign measurements,
neurologic examination, and vision testing with funduscopic
examination. The finding of fever with acute headache war-
rants additional maneuvers to elicit evidence of meningeal
inflammation, such as Kernig and Brudzinski signs. Besides
malignant hypertension, significant hypertension can also be
a sign of intracranial hemorrhage, preeclampsia, and pheo-
chromocytoma. Patients over 60 years of age should be
examined for scalp or temporal artery tenderness.

Careful assessment of visual acuity, ocular gaze, visual
fields, pupillary defects, the optic disk, and retinal vein
pulsations is crucial. Diminished visual acuity is suggestive
of glaucoma, temporal arteritis, or optic neuritis. Ophthal-
moplegia or visual field defects may be signs of venous

Table 2-9. Summary likelihood ratios
(LRs) for individual clinical features
associated with migraine diagnosis.

Clinical Feature LR+ (95% CI) LR- (95% CI)

Nausea 19 (15-25) 0.19 (0.18-0.20)

Photophobia 5.8 (5.1-6.6) 024 (0.23-0.26)

Phonophobia 5.2 (4.5-5.9) 0.38 (0.36-0.40)

Exacerbation by physical 3.7 (3.4-4.0) 0.24 (0.23-0.26)
activity
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sinus thrombosis, tumor, or aneurysm. Afferent pupillary
defects can be due to intracranial masses or optic neuritis.
Ipsilateral ptosis and miosis suggest Horner syndrome and
in conjunction with acute headache may signify carotid
artery dissection. Finally, papilledema or absent retinal
venous pulsations are signs of elevated intracranial pres-
sure—findings that should be followed by neuroimaging
prior to performing lumbar puncture (Table 2-8).

Mental status and complete neurologic evaluations
are also critical and should include assessment of motor
and sensory systems, reflexes, gait, cerebellar function,
and pronator drift. Any abnormality on mental status or
neurologic evaluation warrants emergent neuroimaging
(Table 2-8).

C. Diagnostic Studies

Guidance on when to perform neuroimaging is summarized
in Table 2-8. Under most circumstances, a noncontrast
head CT is sufficient to exclude intracranial hypertension
with impending herniation, intracranial hemorrhage, and
many types of intracranial masses (notable exceptions
include lymphoma and toxoplasmosis in HIV-positive
patients, herpes simplex encephalitis, and brain abscess).
When appropriate, a contrast study can often be ordered to
follow a normal noncontrast study. A normal neuroimaging
study does not sufficiently exclude subarachnoid hemor-
rhage and should be followed by lumbar puncture. In
patients for whom there is a high level of suspicion for
subarachnoid hemorrhage or aneurysm, a normal CT and
lumbar puncture should be followed by angiography within
the next few days (provided the patient is medically stable).
Lumbar puncture is also indicated to exclude infectious
causes of acute headache, particularly in patients with fever
or meningeal signs. Cerebrospinal fluid tests should rou-
tinely include Gram stain, white blood cell count with
differential, red blood cell count, glucose, total protein, and
bacterial culture. In appropriate patients, also consider test-
ing cerebrospinal fluid for VDRL (syphilis), cryptococcal
antigen (HIV-positive patients), acid-fast bacillus stain and
culture, and complement fixation and culture for coccidi-
oidomycosis. Storage of an extra tube with 5 mL of cere-
brospinal fluid is also prudent for conducting unanticipated
tests in the immediate future. Consultation with infectious
disease experts regarding local availability of newer polym-
erase chain reaction tests for specific infectious pathogens
(eg, herpes simplex 2) should also be considered in patients
with evidence of central nervous system infection but no
identifiable pathogen.

In addition to neuroimaging and lumbar puncture,
additional diagnostic tests for exclusion of life-threatening
causes of acute headache include erythrocyte sedimenta-
tion rate (temporal arteritis; endocarditis), urinalysis
(malignant hypertension; preeclampsia), and sinus CT or
radiograph (bacterial sinusitis, independently or as a cause
of venous sinus thrombosis).

Treatment

Treatment should be directed at the cause of acute head-
ache. In patients in whom migraine or migraine-like head-

ache has been diagnosed, early treatment with NSAIDs or
triptans can often abort or provide significant relief of
symptoms. The effectiveness of NSAIDs and triptans
appears to be equivalent, although combination sumatrip-
tan-naproxen appears to provide a greater sustained
response (2-24 hours) compared with monotherapy with
either agent alone. Nonoral medication administration is
often necessary for patients with significant nausea and
vomiting, in which case nasal and subcutaneous triptans
and intramuscular ketorolac are therapeutic options.
Other causes of acute headache, such as subarachnoid
hemorrhage, intracranial mass, or meningitis, usually
require emergent treatment in the hospital.

When to Admit

+  Need for repeated doses of parenteral pain medication.

+ To facilitate an expedited work-up requiring a sequence
of procedures and neuroimaging.

+  Monitoring for progression of symptoms and neuro-
logic consultation when the initial emergency depart-
ment work-up is inconclusive.

+ Pain severe enough to impair activities of daily living or
limit participation in follow-up appointments or con-
sultation.

Beck E et al. Management of cluster headache. Am Fam Physi-
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Brandes JL et al. Sumatriptan-naproxen for acute treatment of
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Detsky ME et al. Does this patient have migraine? JAMA. 2006
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DYSURIA

Fever.

Nausea or vomiting.
New back or flank pain.
Vaginal discharge.
Pregnancy risk.
Structural abnormalities.

vV VvyVvy Vv VvYvyy

Instrumentation of urethra or bladder.
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General Considerations

Dysuria (painful urination) is a common reason for ado-
lescents and adults to seek urgent medical attention. An
inflammatory process (eg, infection; autoimmune disor-
der) underlies most causes of dysuria. In women, cystitis
will be diagnosed in up to 50-60% of cases and has an
incidence of 0.5-0.7% per year in sexually active young
women. The key objective in evaluating women with
dysuria is to exclude serious upper urinary tract disease,
such as acute pyelonephritis, and sexually transmitted
diseases. In contrast, in men, urethritis accounts for the
vast majority of cases of dysuria.

Clinical Findings
A. Symptoms

Well-designed cohort studies have shown that some
women can be reliably diagnosed with uncomplicated
cystitis without a physical examination or urinalysis, and
randomized controlled trials show that telephone manage-
ment of uncomplicated cystitis is safe and effective. An
increased likelihood of cystitis is present when women
report multiple irritative voiding symptoms (dysuria,
urgency, frequency), fever, or back pain (likelihood ratios
= 1.6-2.0). Inquiring about symptoms of vulvovaginitis is
imperative, since the presence of vaginal discharge or
itching substantially decreases the likelihood of cystitis
(likelihood ratios = 0.2-0.3). When women report dysuria
and urinary frequency, and deny vaginal discharge and
irritation, the likelihood ratio for culture-confirmed cysti-
tis is 24.5. In contrast, when vaginal discharge or irritation
is present, as well as dysuria or urinary frequency, the
likelihood ratio is 0.7. Gross hematuria in women with
voiding symptoms usually represents hemorrhagic cystitis,
but can also be a sign of bladder cancer (particularly in
older patients) or upper tract disease. Failure of hematuria
to resolve with antibiotic treatment should prompt further
evaluation of the bladder and kidneys. Finally, chlamydial
infection should be strongly considered among women age
25 years or younger who are sexually active and who are
seeking medical attention for a suspected urinary tract
infection for the first time.

Because fever and back pain, as well as nausea and
vomiting, are considered harbingers of (or clinical criteria
for) acute pyelonephritis, women with these symptoms
should usually be examined by a clinician prior to treat-
ment in order to exclude coexistent urosepsis, hydrone-
phrosis, or nephrolithiasis. Other major risk factors for
acute pyelonephritis (among women 18—49 years of age)
relate to sexual behaviors (frequency of sexual intercourse
three or more times per week, new sexual partner in
previous year, recent spermicide use), as well as diabetes
mellitus and recent urinary tract infection or incontinence.
Finally, pregnancy risk, underlying structural factors
(polycystic kidney disease, nephrolithiasis, neurogenic
bladder), immunosuppression, diabetes, and a history of
recent bladder or urethral instrumentation usually alter
the treatment regimen (antibiotic choice or duration of
treatment, or both) of uncomplicated cystitis.
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B. Physical Examination

The presence of fever, tachycardia, or hypotension should
alert the clinician to the possibility of urosepsis and the
potential need for hospitalization. A focused examination
in women, in uncomplicated circumstances, could be lim-
ited to ascertainment of costovertebral angle tenderness
and to a lower abdominal and pelvic examination, if the
history suggests vulvovaginitis or cervicitis.

C. Diagnostic Studies

1. Urinalysis—Urinalysis is probably overutilized in the
evaluation of dysuria. The probability of culture-con-
firmed urinary tract infection among women with a his-
tory and physical examination compatible with uncompli-
cated cystitis is about 70-90%. Urinalysis is most helpful
when the woman with dysuria does not have other typical
features of cystitis. Dipstick detection (> trace) of leuko-
cytes, nitrites, or blood supports a diagnosis of cystitis.
When both leukocyte and nitrite tests are positive, the
likelihood ratio is 4.2, and when both are negative, the
likelihood ratio is 0.3. The negative predictive value of
urinalysis is not sufficient to exclude culture-confirmed
urinary tract infection in women with multiple and typical
symptoms; and randomized trial evidence shows that anti-
biotic treatment is beneficial to women with typical symp-
toms and negative urinalysis dipstick tests.

2. Urine culture—Urine culture should be considered for all
women with upper tract symptoms (prior to initiating antibi-
otic therapy), as well as those with dysuria and a negative
urine dipstick test. In symptomatic women, a clean-catch
urine culture is considered positive when 10-10° colony-
forming units/mL of a uropathogenic organism is detected.

3. Renal imaging—When severe flank or back pain is
present, the possibility of complicated kidney infection
(perinephric abscess, nephrolithiasis) or of hydronephrosis
should be considered. Depending on local availability,
acceptable imaging options to assess for hydronephrosis
include abdominal radiographs, renal ultrasound, or CT
scanning. To exclude nephrolithiasis, noncontrast helical
CT scanning is more accurate than intravenous urography
and is rapidly becoming the diagnostic test of choice for
this purpose. In a meta-analysis, the positive and negative
likelihood ratios of helical CT scanning for diagnosis of
nephrolithiasis were 23.2 and 0.05, respectively.

Differential Diagnosis

The differential diagnosis of dysuria in women includes
acute cystitis, acute pyelonephritis, vaginitis (Candida,
bacterial vaginosis, Trichomonas, herpes simplex), urethri-
tis/cervicitis (Chlamydia, gonorrhea), and interstitial cysti-
tis/painful bladder syndrome. Nucleic acid amplification
tests from first-void urine or vaginal swab specimens are
highly sensitive for detecting chlamydial infection.

Treatment

Definitive treatment is directed to the underlying cause of
the dysuria. An evidence-informed algorithm for manag-
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Woman with > 1 symptoms of UTI!

'

yes
Risk factors for complicated infection?2
no
\4
yes
Back pain or fever?
no
yes
Vaginal discharge?
l o
Most elements of the history yes
(and physical examination3) positive?
¢ no
Perform dipstick urinalysis
yes

Dipstick results positive?

} o

\

\

\/

\

Consider urine culture to estabish diagnosis
Consider initiating empiric treatment

Probability of UTI moderate (~60%) and
probability of pyelonephritis unknown

Consider urine culture to establish diagnosis
Consider empiric treatment

Low to intermediate probability of UTI (~20%)
Pelvic examination (including cervical
cultures when appropriate) and urine culture
to establish diagnosis

High probability of UTI (~90%)
Consider empiric treatment without urine
culture

High probability of UTI (~80%)
Consider empiric treatment without urine
culture

Low to intermediate probability of UTI (~20%)

Consider urine culture or close clinical follow-up and pelvic
examination (including cervical cultures when appropriate)

1In women who have risk factors for sexually transmitted diseases, consider testing for chlamydia. The US
Preventive Services Task Force recommends screening for Chlamydia for all women 25 years or younger
and women of any age with more than one sexual partner, a history of sexually transmitted disease, or

inconsistent use of condoms.

2A complicated UTl is one in an individual with a functional or anatomic abnormality of the urinary tract,
including a history of polycystic renal disease, nephrolithiasis, neurogenic bladder, diabetes mellitus,
immunosuppression, pregnancy, indwelling urinary catheter, or recent urinary tract instrumentation.

3The only physical examination finding that increases the likelihood of UTI is costovertebral angle
tenderness, and clinicians may consider not performing this test in patients with typical symptoms of acute

uncomplicated UTI (as in telephone management).

A Figure 2-3. Proposed algorithm for evaluating women with symptoms of acute urinary tract infection (UTI).
(Modified and reproduced, with permission, from Bent S et al. Does this woman have an acute uncomplicated urinary

tract infection? JAMA. 2002 May 22-29;287(20):2701-10.)

ing suspected urinary tract infection in women is shown in
Figure 2-3. This algorithm supports antibiotic treatment
of most women with multiple and typical symptoms of
urinary tract infection without performing urinalysis or
urine culture. Symptomatic relief can be provided with
phenazopyridine, a urinary analgesic that is available over-
the-counter; it is used in combination with antibiotic
therapy (when a urinary tract infection has been con-
firmed) but for no more than 2 days. Patients should be
informed that phenazopyridine will cause orange/red dis-

coloration of their urine and other bodily fluids (eg, some
contact lens wearers have reported discoloration of their
lenses). Rare cases of methemoglobinemia and hemolytic
anemia have been reported, usually with overdoses or
underlying renal dysfunction.

In cases of interstitial cystitis/painful bladder syndrome,
patients will often respond to a multimodal approach that
may include urethral/vesicular dilation, biofeedback, cogni-
tive behavioral therapy, antidepressants, dietary changes,
vaginal emollients, and other supportive measures.
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When to Admit

Severe pain requiring parenteral medication or impair-
ing ambulation or urination (such as severe primary
herpes simplex genitalis).

Dysuria associated with urinary retention or obstruction.

Bent S et al. Does this woman have an acute uncomplicated
urinary tract infection? JAMA. 2002 May 22-29;287(20):2701—
10. [PMID: 12020306]

Fihn S. Acute uncomplicated urinary tract infection in women.
N Engl ] Med. 2003 Jul 17;349(3):259—66. [PMID: 12867610]
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Gopal M et al. Clinical symptoms predictive of recurrent urinary
tract infections. Am J Obstet Gynecol. 2007 Jul;197(1):74.e1—
4. [PMID: 17618765]

Mayer R. Interstitial cystitis pathogenesis and treatment.
Curr Opin Infect Dis. 2007 Feb;20(1):77-82. [PMID:
17197886]

Richards D et al. Response to antibiotics of women with symp-
toms of urinary tract infection but negative dipstick urine test
results: double blind randomised controlled trial. BMJ. 2005
Jul 16;331(7509):143. [PMID: 15972728]

Sholes D et al. Risk factors associated with acute pyelonephritis
in healthy women. Ann Intern Med. 2005 Jan 4;142(1):20-7.
[PMID: 15630106]



CMDT 2009

EVALUATION OF THE
ASYMPTOMATIC PATIENT

Patients without significant medical problems—especially
those under age 50—are at very low risk for perioperative
complications. Their preoperative evaluation should include
a complete history and physical examination. Special empha-
sis is placed on the assessment of functional status, exercise
tolerance, and cardiopulmonary symptoms and signs in an
effort to reveal previously unrecognized disease (especially
cardiopulmonary disease) that may require further evalua-
tion prior to surgery. In addition, a directed bleeding
history (Table 3-1) should be taken to uncover coagulop-
athies that could contribute to excessive surgical blood
loss. Routine preoperative testing of asymptomatic healthy
patients under age 50 has not been found to help predict or
prevent complications.

Patients who are older than 50 years and those with risk
factors for coronary artery disease should have a 12-lead
ECG because evidence of clinically silent coronary artery
disease should prompt further cardiac evaluation. Minor
ECG abnormalities such as bundle branch block, T wave
changes, and premature ventricular contractions do not
predict adverse postoperative outcomes. Of note, patients
undergoing minor or minimally invasive procedures (such
as cataract surgery) may not require any routine preopera-
tive tests.

Lermitte J et al. Patient selection in ambulatory surgery. Curr Opin
Anaesthesiol. 2005 Dec;18(6):598—602. [PMID: 16534298]

Minchota FA Jr. The preoperative evaluation and use of labora-
tory testing. Cleve Clin ] Med. 2006 Mar;73 Suppl 1:54-7.
[PMID: 16570540]

CARDIAC RISK ASSESSMENT & REDUCTION

Cardiac complications of noncardiac surgery are a major
cause of perioperative morbidity and mortality. The most
important perioperative cardiac complications are myo-
cardial infarction (MI) and cardiac death. Other complica-
tions include congestive heart failure (CHF), arrhythmias,
and unstable angina. The principal patient-specific risk
factor is the presence of end-organ cardiovascular disease.

Preoperative Evaluation &
Perioperative Management

Joshua S. Adler, MD, & Hugo Q. Cheng, MD

This includes not only coronary artery disease and CHF,
but also cerebrovascular disease and chronic renal insuffi-
ciency. Diabetes mellitus is treated as a cardiovascular
disease equivalent and has also been shown to increase the
risk of cardiac complications. Severely limited exercise
capacity and greater severity of cardiac symptoms predict
higher cardiac risk. The severity of anginal symptoms can
be assessed with a standardized scale such as the Canadian
Cardiovascular Society (CCS) classification system shown
in Table 3-2. Major abdominal, thoracic, and vascular
surgical procedures (especially abdominal aortic aneurysm
repair) carry a higher risk of postoperative cardiac compli-
cations, likely due to their associated major fluid shifts,
hemorrhage, and hypoxemia. Emergency operations are
associated with greater cardiac risk. Multifactorial indices
combine several clinical parameters to estimate an overall
risk of cardiac complications. The Revised Cardiac Risk
Index (Table 3-3) has been validated in several studies.

Role of Preoperative )
Noninvasive Ischemia Testing

Any patient who is considered a candidate for noninvasive
ischemia testing independent of the planned noncardiac
surgery should generally have such testing prior to surgery.
Conversely, stress testing should be omitted if the results
will not alter management.

Most patients can be accurately risk-stratified by history,
physical examination, electrocardiogram (ECG), and use of
a multifactorial index. Patients without clinical predictors
for cardiac complications (Table 3-3) or who have at least
fair functional capacity are at low risk for cardiac complica-
tions. Noninvasive testing in these patients is generally not
helpful. Patients with CCS class III or IV angina, poor
functional capacity, or a high multifactorial index score are
much more likely to suffer cardiac complications, especially
when undergoing high-risk operations. Stress testing in
these patients may be able to identify a low-risk subgroup. In
the case of high-clinical-risk vascular surgery patients, the
absence of ischemia on dipyridamole scintigraphy or dobu-
tamine stress echocardiography predicts a low risk of peri-
operative cardiac death or MI. An approach to perioperative
cardiac risk assessment and management in patients with
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Table 3-1. Factors suggestive of a bleeding disorder.

Unprovoked bruising on the trunk of > 5 cm in diameter
Frequent unprovoked epistaxis or gingival bleeding
Menorrhagia with iron deficiency

Hemarthrosis with mild trauma

Prior excessive surgical blood loss or reoperation for bleeding
Family history of abnormal bleeding

Presence of severe kidney or liver disease

known or suspected stable coronary artery disease is shown
in Figure 3-1.

Preoperative Management of Patients
with Coronary Artery Disease

Patients with acute coronary syndromes are at extremely
high risk for complications and require immediate man-
agement of their cardiac disease prior to any preoperative
evaluation (see Chapter 10). Patients with stable coronary
artery disease have a 1-5% risk of MI and about a 1%
mortality rate. In some patients, preoperative cardiopro-
tective strategies can minimize these risks.

A. Medications

Preoperative antianginal medications, including B-
blockers, calcium channel blockers, and nitrates, should
be continued preoperatively and during the postopera-
tive period. Several small clinical trials have demon-
strated a reduction in perioperative cardiac morbidity
and mortality with prophylactic B-blocking agents. A
randomized trial in vascular surgery patients with
ischemia on dobutamine stress echocardiography found
that bisoprolol reduced the 30-day risk of cardiac mortal-
ity or nonfatal MI from 34% to 3% in these high-risk
patients. In contrast, subsequent trials have failed to
demonstrate a cardioprotective effect of B-blockers in
lower risk patients. These larger trials found that f-
blockers increased the risk of clinically important

Table 3-2. Canadian Cardiovascular Society angina class.

I. Ordinary physical activity, such as walking and climbing stairs,
does not cause angina. Angina occurs with strenuous or rapid or
prolonged exertion at work or recreation.

Slight limitation of ordinary activity. Angina occurs with walking

or climbing stairs rapidly, walking uphill, walking or stair

climbing after meals, or only during the few hours after
awakening. Angina occurs when walking more than two blocks

on the level or climbing more than one flight of stairs at a

normal pace and in normal conditions.

. Marked limitation of ordinary physical activity. Angina occurs
with walking one to two blocks on the level and climbing one
flight of stairs in normal conditions and at a normal pace.

IV. Inability to carry on any physical activity without discomfort;

angina may be present at rest.

Reproduced, with permission, from Campeau L. Grading of angina
pectoris (Letter). Circulation. 1975;54:522.
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hypotension and bradycardia. Given their uncertain ben-
efit-to-risk ratio, perioperative B-blockade should be
reserved for patients with a relatively high risk of cardiac
complications. The patients most likely to benefit have
two or more criteria from the Revised Cardiac Risk
Index. Suggested indications for prophylactic B-blockade
are presented in Table 3—4.

Comparative trials between different B-blockers are
lacking, though all cardioselective drugs (eg, atenolol or
metoprolol) are believed to be equally effective. It is
thought that heart rate control is one mechanism by which
B-blockers reduce cardiac morbidity. The dose and route
of administration should be adjusted to maintain a heart
rate under 65 beats per minute. Ideally, B-blockers should
be started well in advance of surgery, to allow time to
gradually titrate up the dose without causing excessive
bradycardia or hypotension. They should be continued for
at least 3—7 days after surgery.

A meta-analysis of six randomized trials that studied
the use of prophylactic o,-agonists, such as clonidine or
mivazerol, showed that perioperative cardiac mortality was
reduced in vascular surgery patients. In a randomized trial,
patients received either clonidine (0.2 mg/d orally or via
transdermal patch) or placebo for 4 days beginning the
night before a variety of noncardiac procedures. Although
there was no effect on perioperative outcomes, the 2-year
mortality in the clonidine group was 15%, compared with
29% in the placebo group. Based on these data, an o.,-
agonist should be considered in patients undergoing vas-
cular surgery who are unable to take B-blocking agents.
Data from four retrospective studies showed an association
between the use of statin medications during the perioper-
ative period and lower rates of nonfatal MI and cardiac

Table 3-3. Revised Cardiac Risk Index.

Independent Predictors of Postoperative Cardiac Complications
1. Intrathoracic, intraperitoneal, or infrainguinal vascular surgery

2. History of ischemic heart disease

3. History of congestive heart failure

4. Insulin treatment for diabetes mellitus

5. Serum creatinine level > 2 mg/dL

6. History of cerebrovascular disease

Scoring (Number of
Predictors Present)

Risk of Major Cardiac
Complications’

None 0.4%
One 0.9%
Two 7.0%
More than two 11%

"Myocardial infarction, pulmonary edema, ventricular fibrillation,
cardiac arrest, and complete heart block.

Adapted, with permission, from Lee TH et al. Derivation and
prospective validation of a simple index for prediction of cardiac
risk of major noncardiac surgery. Circulation. 1999 Sept 7;
100(10):1043-9.
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Assess for clinical predictors:

Coronary artery disease
Congestive heart failure
Cerebrovascular disease
Chronic kidney disease
Diabetes mellitus

Not present
Go to OR

Present

Y

Assess functional capacity:

or climb flight of stairs without
symptoms?

Can walk two blocks at normal pace

Yes
————» Goto OR*

No or unknown
\

if the result is likely to change
management:

if > two clinical predictors and
vascular surgery planned

Perform noninvasive stress test

Stress test may have greater value

Stress test

not indicated Go to OR*

» Normal test or

Extensive ischemia

!

Cancel surgery and consider coronary
revascularization if patient has indication

independent of planned operation

limited ischemia

Go to OR*

* Consider B-blocker therapy
(see Table 3-4)

A Figure 3-1. Assessment and management of patients with known or suspected stable coronary artery disease
(CAD) undergoing elective major noncardiac surgery. (OR, operating room.)

death. In a small randomized trial, patients receiving
atorvastatin (20 mg/d) beginning at least 2 weeks before
vascular surgery had fewer nonfatal MIs than those persons
receiving placebo. Although there are insufficient data to
make a general recommendation regarding the use of

Table 3-4. Indications for prophylactic
perioperative B-blockade.

Highly Patient already taking 3-blocker to treat
recommended ischemia, arrhythmia, or hypertension
Patient with potential for myocardial
ischemia (eg, reversibility on stress test)
undergoing major vascular surgery
Recommended Patient with coronary disease or multiple other

clinical predictors (heart failure, chronic
kidney disease, cerebrovascular disease,
diabetes) undergoing any major surgery

Patient with a single clinical predictor other
than coronary disease undergoing any
major surgery

Uncertain benefit

prophylactic statin medications, they should be considered
in vascular surgery patients and other patients deemed to
be at high risk for cardiac complications.

B. Coronary Revascularization

Retrospective studies suggest that patients who had previ-
ously undergone coronary artery bypass grafting (CABG)
surgery or percutaneous coronary interventions (PCI)
have a relatively low risk of cardiac complications when
undergoing subsequent noncardiac surgery. However, one
trial randomized over 500 patients with angiographically
proven coronary artery disease to either coronary revascu-
larization (with either CABG or PCI) or medical manage-
ment alone before vascular surgery. Postoperative nonfatal
MI, 30-day mortality, and long-term mortality did not
differ, suggesting that prophylactic revascularization before
noncardiac surgery does not prevent cardiac complica-
tions. Thus, current data argue that preoperative CABG or
PCI should only be performed on patients who have
indications for the procedure independent of the planned
noncardiac operation. Observational studies have also sug-
gested that perioperative mortality is significantly higher
when the interval between intracoronary stenting and
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noncardiac surgery is less than 6 weeks. The presumed
mechanism of this increased mortality is acute stent
thrombosis that results from premature discontinuation of
antiplatelet therapy. Therefore, elective surgery should be
deferred for at least 1 month after placement of a bare-
metal stent and for a year after placement of a drug-eluting
stent if antiplatelet therapy must be held perioperatively.

CHF & Left Ventricular Dysfunction

An estimated one-third of perioperative cardiac deaths
result from CHF. Decompensated CHF, manifested by an
elevated jugular venous pressure, an audible third heart
sound, or evidence of pulmonary edema on physical exam-
ination or chest radiography, significantly increases the
risk of perioperative pulmonary edema (roughly 15%) and
cardiac death (2-10%). Elective surgery should be post-
poned in patients with decompensated CHF until it can be
brought under control.

Patients with compensated left ventricular dysfunction
are at increased risk for perioperative pulmonary edema
but are not at excess risk for other cardiac complications.
One large study found that patients with a left ventricular
ejection fraction of less than 50% had an absolute risk of
12% for postoperative CHF compared with 3% for patients
with an ejection fraction greater than 50%. Such patients
should continue taking all medications for chronic heart
failure up to and including the day of surgery. Patients
receiving digoxin and diuretics should routinely have
serum electrolyte and digoxin levels measured prior to
surgery because abnormalities in these levels may increase
the risk of perioperative arrhythmias. Clinicians must be
cautious not to give too much diuretic, since the volume-
depleted patient will be much more susceptible to intraop-
erative hypotension. Preoperative echocardiography or
radionuclide angiography to assess left ventricular func-
tion should be considered when there is suspicion of left
ventricular dysfunction and when the cause of left ventric-
ular dysfunction is in question. The surgeon and anesthe-
siologist should be made aware of the presence and severity
of left ventricular dysfunction so that appropriate deci-
sions can be made regarding perioperative fluid manage-
ment and intraoperative monitoring.

Valvular Heart Disease

There are few data available regarding the perioperative
risks of valvular heart disease for noncardiac surgery inde-
pendent of associated coronary artery disease or CHF.
Patients with severe symptomatic aortic stenosis are clearly
at increased risk for cardiac complications and should not
undergo elective surgery. In a series of patients with aortic
stenosis who underwent noncardiac surgery, death or
nonfatal MI was 31% in patients with severe aortic stenosis
(aortic valve area < 0.7 cm?), 11% in those with moderate
aortic stenosis (aortic valve area 0.7-1.0 cm?), and 2% in
those without aortic stenosis. Other studies have found
that patients with asymptomatic aortic stenosis appeared
to be at lower risk than patients with symptomatic aortic
stenosis. Patients with mitral stenosis require heart rate
control to maintain diastolic filling time. Patients with
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aortic or mitral regurgitation likely benefit from afterload
reduction and careful attention to volume status. Candi-
dates for valve replacement surgery or balloon valvulo-
plasty (if only short-term relief is needed) independent of
the planned noncardiac surgery should have the corrective
procedure performed before elective noncardiac surgery.
The severity of valvular lesions should be defined by
echocardiography or cardiac catheterization before surgery
to allow for appropriate fluid management and consider-
ation of invasive intraoperative monitoring. For those
procedures in which a valvular abnormality would require
antibiotic prophylaxis, echocardiography should also be
considered in patients with a previously unexplained heart
murmur. For specific recommendations regarding antibi-
otic prophylaxis, see Chapter 33.

Arrhythmias

The finding of a rhythm disturbance on preoperative
evaluation should prompt consideration of further cardiac
evaluation, particularly when the finding of structural
heart disease would alter perioperative management.
Patients with a rhythm disturbance without evidence of
underlying heart disease are at low risk for perioperative
cardiac complications.

Management of patients with arrhythmias in the pre-
operative period should be guided by factors independent
of the planned surgery. In patients with atrial fibrillation,
adequate rate control should be established. Symptomatic
supraventricular and ventricular tachycardia must be con-
trolled prior to surgery. There is no evidence that the use
of antiarrhythmic medications to suppress an asympto-
matic arrhythmia alters perioperative risk.

Patients who have indications for a permanent pace-
maker should have it placed prior to noncardiac surgery.
When surgery is urgent, these patients may be managed
perioperatively with temporary transvenous pacing. Patients
with bundle branch block who do not meet recognized
criteria for a permanent pacemaker do not require pacing
during surgery. The anesthesiologist must be notified that
a patient has an implanted pacemaker or defibrillator so
that steps may be taken to prevent device malfunction
caused by electromagnetic interference from the intraoper-
ative use of electrocautery.

Hypertension

Mild to moderate hypertension is associated with intraop-
erative blood pressure lability and asymptomatic myocar-
dial ischemia but does not appear to be an independent
risk factor for cardiac complications. No evidence supports
delaying surgery in order to better control mild to moder-
ate hypertension. Medications for chronic hypertension
should generally be continued up to and including the day
of surgery. Consideration should be given to holding
angiotensin-converting enzyme inhibitors and angiotensin
receptor blockers on the day of surgery, as these agents
may increase the risk of intraoperative hypotension.
Severe hypertension, defined as a systolic pressure greater
than 180 mm Hg or diastolic pressure greater than 110 mm
Hg, appears to be an independent predictor of periopera-
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tive cardiac complications, including MI and CHF. It
seems wise to delay surgery in patients with severe hyper-
tension until blood pressure can be controlled, although it
is not known whether the risk of cardiac complications is
reduced with this approach.
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PULMONARY EVALUATION IN
NON-LUNG RESECTION SURGERY

Pneumonia and respiratory failure requiring prolonged
mechanical ventilation are the most important postopera-
tive pulmonary complications and occur in 2-19% of
surgical procedures. The occurrence of a postoperative
pulmonary complication has been associated with a signif-
icant increase in hospital length of stay.

Risk Factors for the Development of
Postoperative Pulmonary Complications

The risk of developing a pulmonary complication is high-
est in patients undergoing cardiac, thoracic, and upper
abdominal surgery, with reported complication rates rang-
ing from 9% to 19%. The risk in patients undergoing lower
abdominal or pelvic procedures ranges from 2% to 5%,
and for extremity procedures the range is less than 1-3%.
The pulmonary complication rate for laparoscopic proce-
dures appears to be much lower than that for open proce-
dures. In one series of over 1500 patients who underwent
laparoscopic cholecystectomy, the pulmonary complica-
tion rate was less than 1%.

Three patient-specific factors have been repeatedly
found to increase the risk of postoperative pulmonary

complications: chronic lung disease, morbid obesity, and
tobacco use. Patients with chronic obstructive pulmonary
disease (COPD) have a twofold to fourfold increased risk
compared with patients without COPD. In a single large
prospective cohort of US military veterans, additional risk
factors for the development of postoperative pneumonia
included age over 60 years, dependent functional status,
impaired sensorium, and prior stroke. Several studies have
found that a low serum albumin level is associated with a
higher risk of pulmonary complications and overall mor-
tality. Obstructive sleep apnea has been associated with a
variety of postoperative complications, particularly in
patient