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Foreword

Management of patients with rheumatoid arthritis (RA) is often carried out subjec-
tively by healthcare professionals, sometimes, resulting in less than optimal out-
comes. This book undertakes to shift practice from these systems towards meeting
patients’ needs whilst responding to economic, regulatory and pharmaceutical care
forces, using clinical experience while following the rules of evidence.

The goals of this book are to enhance pharmacists’ ability to make intelligent
professional judgements regarding best practices in RA with emphasis on the
patient, drawing on the knowledge of drug therapy, and to encourage the develop-
ment of specialisation within pharmacy practice in RA without neglecting the holis-
tic approach to patient care. These goals are achieved by giving examples of ways
to extend the pharmacists’ practice from hospitals to other settings through seam-
less care. All these functions may be reached through the stimulation of two pillars
of academia, namely, teaching and research activities and their relevance to transla-
tional medicine as regards the evolving specialisation of RA.

The outcomes expected from reading and actually following the contents of this
book include: (1) to make pharmacists more sophisticated in their knowledge of
RA, (2) to enhance the ability to put forward intelligent judgements regarding phar-
macotherapeutic pathways for each individual patient, based on patient characteris-
tics, while taking into consideration pharmacoeconomic and distribution systems
within a national health service, (3) to stimulate pharmacists both in hospital and
community settings to incorporate pharmaceutical care algorithms in the broad con-
cept of patient care, (4) to promote systematic, albeit, flexible innovate ways to
approach RA therapy through the introduction of evidence-based tools such as the
RhMAT, Rheumatoid Arthritis Medication Assessment Tool, approach as part of
the pharmaceutical care model, (5) to spearhead new patterns of clinical pharmacy
practice with emphasis on teamwork approach by using RA as a model, (6) to bring
significant historical and social points to the attention of professionals such as high-
lighting the misconception of confusing arthritis with RA, and (7) to encourage
students, clinicians and academia to review teaching and research activities in the
area of RA. These outcomes may be achieved by following the particular character-
istics of this book, which are often stand-alone reads and self-explanatory. These
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caveats include a description of clinical manifestations, a table on laboratory inves-
tigations, classification criteria based on ACR-EULAR guidelines, early diagnosis
and pyramid pharmacological treatment systems, essential features of drugs avail-
able with dosage regimens, contraindications and side effects, and a summary of
treatment strategies. Since the application of pharmacoeconomic principles plays a
pivotal role in the treatment of RA, especially with the development of biologicals
and new cost-saving biosimilars, a whole chapter dedicated to pharmacoeconomics
is well in order. This chapter carries a number of case studies, some of them were
met by the authors in their practice as are other case studies throughout the text.

Finally, a significant contribution of this book to the management of RA is the
highlighting of how pharmaceutical care issues particularly the description of how
the RhMAT, as an innovative tool, can be incorporated to support patient seamless
care. In particular, the take-home messages found throughout the chapters provide
features that should be considered to be adopted in day-to-day practice.

Msida, Malta Anthony Serracino-Inglott



Preface

There are various textbooks and literature available on rheumatoid arthritis and its
pharmacotherapy. This book, edited by Louise Grech and Alan Lau, two pharma-
cists with a strong background of clinical pharmacy and pharmaceutical care incor-
porates the theoretical aspects of rheumatoid arthritis into the real-life scenario
focusing on the clinical and pharmaceutical care aspects of rheumatoid arthritis
patients.

This book is mainly aimed at pharmacy students but can also be used as a refer-
ence by other healthcare professionals in contact with rheumatoid arthritis patients.
It is a comprehensive guide introducing the readers to the very basic aspects of
rheumatoid arthritis, helping them understand its clinical significance and impact of
this disease on the patients’ activities of daily living. The clinical practical scenarios
presented enable the readers to easily follow the text and allows the introduction of
the concept of pharmaceutical care of rheumatoid arthritis extending to the com-
munity care setting. What is salutary is that it helps students to come to terms with
the practical aspect of managing and caring for a rheumatoid arthritis patient.

This book also places an emphasis on communication which is required by all
the healthcare professionals who need to work together and with rheumatoid arthri-
tis patients. This joint collaboration between authors from different settings empha-
sises the concept of joint care between clinicians and pharmacists, as this is surely
the way to providing patients with the best quality of care service.

Msida, Malta Godfrey LaFerla
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Chapter 1
Understanding Rheumatoid Arthritis

Carmel Mallia and Bernard Coleiro

1.1 Introduction

It is a misconception to think of or refer to rheumatoid arthritis simply as “arthritis”.
This is a mistake commonly made by laypersons who when asked if they suffer
from any condition, they answer by saying “I suffer from arthritis” without specify-
ing which type of arthritis. English literature also tends to reflect the same mistake,
and we often come across narrative references to walking sticks implying the fic-
tional character has “arthritis”. English literature also tends to synonymously asso-
ciate arthritis with old age. However, this is not always the case. The first thing to
note about rheumatoid arthritis is that there are different types of arthritis and not all
are strictly associated with old age. Certain types of arthritis can occur in younger
patients, even in children.

The word “arthritis” is derived from Latin-Greek “arthron” meaning joint.
Arthritis is a broad umbrella term used for conditions involving the joints and can
be simplified into three distinct types of arthritis: namely, noninflammatory arthritis,
inflammatory arthritis and metabolic arthritis. An example of noninflammatory
arthritis would be osteoarthritis which is a degenerative old-age condition associ-
ated with wear and tear of the joints. Metabolic arthritis covers, on the other hand,
conditions associated with deposition of crystals in joints, such as gout.

Rheumatoid arthritis, psoriatic arthritis, spondyloarthropathies and juvenile
idiopathic arthritis are examples of inflammatory types of arthritis. Rheumatoid
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arthritis, which is the commonest form of inflammatory arthritis, can be defined as
a chronic, and therefore long-term, autoimmune systemic inflammatory disorder
that involves several joints and that may effect any adult age group. Joint inflamma-
tion causes pain, and persistence of inflammation is followed by joint destruction
which, apart from perpetuating pain, also leads to limitation of the effected joint
mobility which, in turn, has a negative impact on the quality of life of patients. This
chapter aims to explain the principles of theumatoid arthritis and sets the foundation
of the book starting out with a background historical overview of rheumatoid arthri-
tis described in medical history.

1.2 Historical Overview of Rheumatoid Arthritis:
From Skeleton to Art

The skeletal remains of Egyptian mummies, the skeletal remains of North American
Indians found in Tennessee dating back to 4500 BC, and the ruins found in Pompeii
indicate that rheumatoid arthritis is a condition which has long existed [1, 2].
Earliest descriptions of rheumatoid arthritis are documented in the famous Ebers
Papyrus in an Indian text called the Charaka Sambhita in AD 123 and various medi-
cal notes by the Greek Hippocrates, the physician of Caesar, Scribonius and the
medical adviser of emperor Constantine IX, Michael Psellus. The texts describe a
disease characterised by swollen and painful joints targeting initially the hands and
feet but which progresses to other joints of the body [1-3]. It is interesting to note
that in 1783, a report by a medical commission set up by the Grand Master of the
Order of the Knights of St. John during their stay in Malta makes reference to a
patient who suffered from rheumatism in both arms: “For four months, the articula-
tions and the back of the left hand have been swollen. There is loss of movement in
this hand and atrophy of the arm. The wrist is powerless, the movements of the
fingers imperfect and the shape of the hand altered” [4]. This disease being described
could easily have been rheumatoid arthritis. However, it is generally accepted that
the first clear description of rheumatoid arthritis came about in 1800, when a young
French doctor, Augustin Jacob Landre-Beauvais, put forward a clear description of
rheumatoid arthritis in a lecture entitled Goute Asthenique Primitive (primary
asthenic gout) before the Paris Academy of Medicine [5, 6]. In 1805, in his paper
“Nodosity of joints”, John Haygarth, while describing the disease, clinically noted
the increased occurrence in the female sex compared to the male sex [7]. In 1859,
Sir Alfred Garrod, a London physician, introduced the clinical term “rheumatoid
arthritis” which included polyarticular osteoarthritis. In 1886, Bannantyre put for-
ward the first radiological description of the term rheumatoid arthritis as we know it
today. Subsequently, in 1907 it was Sir Alfred Garrod’s son, Archibald Garrod, who
distinguished the term osteoarthritis from rheumatoid arthritis [8—10].

Rheumatoid arthritis has been featured in art many years before its first clinical
description: first in paintings during the seventeenth century when the artists started
painting more precisely the human body. “The Painter’s Family” painted between
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1620 and 1622 by Jacob Jordaens housed in the Museo del Prado, Madrid, shows
distinctly features of rheumatoid arthritis in the hand where the right hand of the
housemaid who is carrying a basket of fruit shows clear signs of swelling of the meta-
carpophalangeal (MCP) and proximal interphalangeal joints (PIP) [11]. Two other
paintings, the “Adoration of the Magi” (1628) and “The Miracle of St. Ignatius of
Loyola” (1618) both by Rubens also depict rheumatoid arthritis hand deformities
[12]. Rubens himself suffered from a form of arthritis which, some suspect, may have
been rheumatoid arthritis [12]. However, Pierre-August Renoir (1841-1919) is prob-
ably the most famous artist who suffered from rheumatoid arthritis, having suffered
from the condition for the last 25 years of his life. Photos of the artist at 71 years of
age show clear rheumatoid arthritis ulnar deviations in hand deformities [13, 14].

1.3 Prevalence

Literature indicates that the worldwide prevalence of rheumatoid arthritis remains
at a constant of approximately 0.5—1 % of the world population [15-20]. However,
factors, such as geographical distribution and industrialised status of countries, tend
to effect the range of prevalence across the continents and sometimes across coun-
tries [21, 22]. In Europe, literature documents a higher incidence of rheumatoid
arthritis in northern European countries compared to southern European countries
[23-26]. Studies carried out amongst American Indians show a higher prevalence
ranging between 5.3 % (Pima Indians) and 6.3 % (Chippewa Indians) [27, 28]. A
higher incidence is again documented in industrialised countries compared to devel-
oping countries and in urban areas compared to rural areas [29].

As with most of the autoimmune diseases, rheumatoid arthritis is more likely to
occur in females than in males with a ratio of 3:1. However, sex difference in preva-
lence is higher in the young generation since with advancing old age, the sex ratio
approaches equality [30]. Finally contrary to misconceptions, though the peak onset
of rheumatoid arthritis is between the fourth and fifth decades of life, it can occur at
any age and is therefore not a disease of old age in contrast to osteoarthritis [31].

1.4 Pathophysiology

Articulating bones are covered with the articular cartilage which acts as a natural
shock absorber by decreasing the friction between the bones as they move against
each other. They are separated by the synovial cavity and are surrounded by an
articular capsule. The articular capsule is composed of an outer layer called the
fibrous capsule consisting of a dense irregular connective tissue and an inner layer
called the synovial membrane. The synovial membrane consists of two layers: the
subintima, consisting of connective tissue, elastic fibres and adipose tissue, and the
intima, a thin sheet of cells that secretes synovial fluid made up of phagocytic cells



4 C. Mallia and B. Coleiro

and interstitial fluid formed from blood plasma into the synovial cavity. The syno-
vial fluid reduces friction in the joint, supplies nutrients and removes debris result-
ing from wear and tear of the joint.

In rheumatoid arthritis the synovial membrane becomes persistently inflamed,
leading to synovitis through angiogenesis and accumulation of synovial fluid in the
synovial cavity. The inflammation clinically results in pain, swelling and warmth of
the affected joint which, if sufficiently superficial, may also appear red. Inflammation
in theumatoid arthritis is triggered by an autoimmune reaction. Recent studies have
shown that pro-inflammatory markers such as tumour necrosis factor (TNF) alpha,
interleukin 6 (IL-6) and interleukin 1 (IL-1) are predominantly linked to the patho-
physiology of rheumatoid arthritis [32—34]. At the cellular level, the synovial fluid
becomes rich in inflammatory cells such as B cells, T cells, macrophages, plasma
cells, polymorphonuclear leucocytes and pro-inflammatory cytokines [35, 36]. The
role of the vascular endothelial growth factor (VEGF) in angiogenesis in rheuma-
toid arthritis is also implicated in association with the pathogenesis of rheumatoid
arthritis, but further studies are required to better understand the role of VEGF in
rheumatoid arthritis [37-39].

The persistent inflammation leads to a cascade of damage resulting in the forma-
tion of an abnormally thick synovial membrane (pannus), which extends beyond its
normal boundaries and over the joint cartilage while stimulating the release of
enzymes which destroy the articular cartilage. Once the articular cartilage (shock
absorber) is eroded, the abnormal synovial membrane extends into the exposed
bone ends, causing further bone destruction (manifested as joint erosion on X-ray).
Secondary changes in the joint capsule and ligaments result in varying degrees of
joint deformity.

1.5 Aetiology

The exact aetiology of rheumatoid arthritis remains unclear though various factors
are implicated in the onset, severity and prognosis of the disease [40—45]. The
genetic predisposition towards the gene HLA-DRB1 and the HLA-DR4 cluster
alleles is associated with an increased risk of developing rheumatoid arthritis and
extra-articular manifestations of the disease [46-52]. Over the years, various infec-
tive agents such as the Epstein-Barr virus and cytomegalovirus and bacterial organ-
isms such as Mycoplasma and Yersinia have also been implicated as increasing the
susceptibility towards the development of rheumatoid arthritis [53—-55]. Some
authors have indicated a possible association between periodontal disease and
increased susceptibility to rheumatoid arthritis [56-59]. Smoking is the environ-
mental factor closely associated with the onset and severity of rheumatoid arthritis.
In addition, recent literature indicates that smoking decreases the effect of metho-
trexate and tumour necrosis factor inhibitor drugs on disease progression [60—63].
The hormonal association between rheumatoid arthritis and oestrogen is probably
the least understood even though it is clear that a link does exist, considering the
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high female to male ratio at a young age when oestrogen levels are at their highest.
The use of oral contraception tablets has been noted to offer some protection and
postpone development of rheumatoid arthritis in postmenopausal women [64—66].

1.6 Clinical Manifestations

Patients with rheumatoid arthritis generally present with pain and stiffness which
are worse in the morning. Joint stiffness after inactivity is typical of inflammatory
joint disease; it is usually most marked after periods of inactivity — the longest of
which is sleeping at night. This feature is referred to as early morning stiffness. This
is quite characteristic of rheumatoid and other forms of inflammatory arthritis in
contrast to the pain and mild stiffness of osteoarthritis which tend to occur after
periods of activity and therefore at the end of the day. The duration of morning stiff-
ness correlates with the degree of inflammation and therefore with the severity of
the disease. The pain and early morning stiffness may be accompanied by other
signs of inflammation, namely, increased warmth, swelling of the joint due to hyper-
trophy of the synovial membrane and joint effusion and erythema characterising the
traditional Latin description of inflammation, namely, dolor (pain), rubor (redness,
erythema), calor (heat), tumour (swelling) and functio laesa (impaired function).

The onset of rheumatoid arthritis is generally insidious, but sporadic cases of
acute onset rarely occur. Rheumatoid arthritis can affect any joint sparing the verte-
bral joints and this is in contrast to spondyloarthropathies. Rheumatoid arthritis,
which is symmetrical, commonly affects the hands and, if left untreated, results in
the typical joint deformities that may include ulnar deviation of the fingers and Z
deformity of the thumb. These deformities lead to diminished function of the hand
leading to impairment of the quality of life of patients [67, 68].

Besides the clinical picture of the presenting complaint, rheumatoid arthritis is
frequently associated with extra-articular manifestations and co-morbidities that
result in death. Healthcare providers must be aware of these extra-articular manifes-
tations and possibly aim at preventing their development. Extra-articular manifesta-
tions include anorexia, weight loss, malaise, lethargy, myalgia and low-grade fever
[69]. These symptoms are very non-specific and can be easily missed. Besides,
these are symptoms which are highly indicative of potential malignancies and must,
therefore, be taken seriously. Rheumatoid arthritis can however cause more specific
extra-articular manifestations in relation to organs [70-72].

1.6.1 Skin Manifestations, Oral and Ocular Involvement

Skin extra-articular manifestations associated with rheumatoid arthritis include
rheumatoid nodules, which are mainly found on the extensor surface of the forearm.
Rheumatoid arthritis may be accompanied by inflammation of blood vessels
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(vasculitis), and when this occurs, it tends to affect small blood vessels in the skin.
Raynaud’s phenomenon resulting due to spasm of the digital arteries is another
unusual complication of rheumatoid arthritis, which can lead to ulceration and
superinfection of the digits involved [73-77].

Sjogren’s syndrome (also known as sicca — dry — syndrome), secondary to rheu-
matoid arthritis, can manifest itself via ocular and oral symptoms characterised by
dry, gritty eyes with slight redness but normal vision and a dry mouth. Scleritis,
which is another feature of rheumatoid arthritis, develops with severe pain with
blurred vision and diffuse or nodular redness. A very rare complication of scleritis
may lead to scleral thinning, secondary glaucoma and scleromalacia. Episcleritis,
on the other hand, is a benign self-limiting condition where there is ocular irritation,
redness and pain but without involvement of vision [78].

1.6.2 Pulmonary Manifestations

Pulmonary extra-articular manifestations associated with rheumatoid arthritis
include pleuritis, pulmonary arteritis, pulmonary fibrosis and rarely Caplan’s syn-
drome as well as obliterative bronchiolitis commonly known as bronchiolitis oblit-
erans organising pneumonia (BOOP) [79-82].

1.6.3 Neurological Manifestations

Extra-articular features in relation to neurological involvement, which can occur
secondary to rheumatoid arthritis, result mainly from the ongoing inflammatory
process. These usually lead to central and peripheral compression syndromes such
as carpal tunnel syndrome and nerve entrapment, as well as compression of the
spinal cord resulting from subluxation of the articulation between the first two cer-
vical vertebrae, the atlas and the axis (atlantoaxial subluxation) [83]. A mild form
of peripheral neuropathy, predominantly sensory, may also occur in rtheumatoid
arthritis.

1.6.4 Renal Manifestations

Renal extra-articular manifestations are a cause of increased mortality and morbid-
ity in rheumatoid arthritis patients. Glomerulonephritis, amyloidosis, acute or
chronic interstitial nephritis and vasculitis have all been documented as renal
involvement in rheumatoid arthritis patients [84—87]. Renal damage may also be
caused by some of the medications that are used in the treatment of rheumatoid
arthritis.
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1.6.5 Felty’s Syndrome

Felty’s syndrome is a condition where rheumatoid arthritis is associated with sple-
nomegaly and neutropenia in addition to hepatomegaly and lymphadenopathy. It
may be associated with serious infections, vasculitis of skin blood vessels leading to
leg ulcers and vasculitis of the small blood vessels supplying nerves (vasa nervo-
rum) leading to mononeuritis multiplex. Anaemia and thrombocytopenia may also
occur and increase the risk of mortality and morbidity. Felty’s syndrome is strongly
associated with the presence of a strongly positive rheumatoid factor, a positive
anti-nuclear antibody (ANA) and a positive HLA-DR4*0401 antigen [88].

1.6.6 Cardiovascular Co-morbidities and Rheumatoid Arthritis

There is a fine line between extra-articular features and co-morbidities when it
comes to discussing cardiovascular disease. Indeed, cardiovascular disease is a
common co-morbidity in rheumatoid arthritis, and studies indicate that it is most
likely responsible for increased mortality and morbidity when compared to the gen-
eral population [8§9-92]. Evidence suggests that an increased accumulation of oxi-
dised low-density lipoprotein is seen in rheumatoid arthritis patients [93-95]. This
is a risk factor for coronary heart disease. Due to increasing evidence of the link
between cardiovascular disease and rheumatoid arthritis, in 2010 the European
League Against Rheumatism (EULAR) felt that it was opportune to publish evi-
dence-based recommendations for cardiovascular risk management in patients with
rheumatoid arthritis [96].

1.6.7 Malignancy

The persistent ongoing inflammatory process to which rheumatoid arthritis patients
are subjected may result in an increased risk of developing solid tumour, skin and
haematological malignancies [97, 98].

1.6.8 Osteoporosis

The relationship between osteoporosis and rheumatoid arthritis is the result of a num-
ber of factors including disease-related immobility, the increased occurrence of rheu-
matoid arthritis in female population compared to the male population, the intermittent
steroid therapy and the production of pro-inflammatory cytokines such as interleu-
kins and tumour necrosis factors which are implicated in bone resorption [99, 100].
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1.7 Relevant Investigations

There is no laboratory investigation which is specific to rheumatoid arthritis and
which can therefore be said to be diagnostic of rtheumatoid arthritis. All relevant
laboratory investigations need to be taken in consideration together with the clinical
picture with which the patient presents.

Relevant investigations within rheumatoid arthritis can be classified as labora-
tory investigations and radiological imaging. Both investigations serve two main
aims: first to aid clinicians confirm the diagnosis and second to assess disease activ-
ity and response to pharmacotherapy prescribed. Table 1.1 summarises suggested
relevant laboratory investigations.

Radiological images such as X-ray images, ultrasound images and magnetic
resonance images (MRI) of the effected joint/s can help confirm diagnosis of rheu-
matoid arthritis [101]. During the course of rheumatoid arthritis, such images can
detect progression of the disease and also aid in delivering direct infiltrations of
anti-inflammatory medication such as steroids as close and as precise as possible
to the effected joint. However, it is important to note that X-ray changes in rheu-
matoid arthritis, the typical of which being joint erosions, are late to appear. In
fact, these take approximately 2 years after onset of the disease before becoming
apparent. On the other hand, the more modern methods of imaging joints, such as
ultrasound and MRI scans, are much more sensitive and show damage at a much
earlier stage of the disease, hence their usefulness in diagnosing the disease in its
early stages.

1.8 Diagnosis of Rheumatoid Arthritis

The diagnosis of rheumatoid arthritis is mostly based on the clinical features mani-
fested by the patient. In the absence of specific markers to pin down the diagnosis
of rheumatoid arthritis, the clinicians very often rely on the classification criteria for
rheumatoid arthritis. The 2010 ACR/EULAR classification criteria for rheumatoid
arthritis which was jointly put forward by the American College of Rheumatology
(ACR) and the European League Against Rheumatism (EULAR) are currently in
use [102]. The new criteria incorporate joint assessment, two serology assessments
and duration of symptoms. It has been validated to capture early rheumatoid arthri-
tis [103]. Table 1.2 represents the 2010 ACR/EULAR classification criteria for
rheumatoid arthritis. In addition to the tests put forward in the 2010 ACR/EULAR
classification criteria for rheumatoid arthritis, clinicians can easily perform the
squeeze test also known as Gaenslen’s test. This consists of compression of the
metacarpophalangeal (MCP) or metatarsophalangeal (MTP) joints to elicit pain in
response to inflammation secondary to rheumatoid arthritis. It is a cheap, easy and
non-invasive method which can help clinicians detect synovitis linked to inflamma-
tion in early rheumatoid arthritis [104—106].
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Table 1.1 Suggested laboratory investigations

Test

C-reactive protein
(CRP)

Erythrocyte
sedimentation rate
(ESR)

Complete blood
count (CBC)

Rheumatoid factor
(RF)

Anti-cyclic
citrullinated peptide
(anti-CCP)

Anti-nuclear
antibody (ANA)

Clinical relevance

Tests the level of CRP, an acute phase
reactant protein produced by the liver
following inflammation
Venous sample is taken

Tests the rate at which the erythrocytes
sediment from a sample of blood over
1 h. In the presence of acute phase
reactant proteins, the erythrocytes
sediment more rapidly

Venous sample in a specific standard
bottle

Evaluates:

i. The white blood cells giving the
number of neutrophils,
lymphocytes, basophils,
eosinophils and monocytes

i. The red blood cells giving the
number of erythrocytes, the
haemoglobin level, haematocrit,
mean corpuscular volume (MCV),
mean corpuscular haemoglobin
(MCH), the mean corpuscular
haemoglobin concentration
(MCHC) and the red cell width
distribution

iii. The platelets giving the platelet
count

Venous sample is taken

-
=

Tests the serum level of the antibody for
immunoglobulin M (IgM) in the blood
Venous sample taken but serum
worked out

Tests the serum level of the antibodies
against cyclic citrillunated peptide.
Cyclic citrullinated peptide is present at
a higher rate in inflammation of the
joints. Can be detected in early RA
disease

Venous sample is taken

Tests the serum level of anti-nuclear
antibodies which are autoantibodies
produced by the immune system
Venous sample is taken

Interpretation in rheumatoid
arthritis

High

It rises soon after the
inflammatory cascade is
triggered and subsequently
decreases fast once the
inflammation settles

High

Anaemia and thrombocytosis
are common in active
rheumatoid arthritis

Drug profile can interfere with
CBC

May be positive or negative
A positive result against
clinical rheumatoid arthritis
features indicates poorer
prognosis

A positive result in the
absence of clinical features of
rheumatoid arthritis indicates
a high risk for developing
rheumatoid arthritis

High levels at diagnosis
indicate aggressive disease
and poorer prognosis

Can be positive or negative

It is more highly indicative of
systemic lupus erythematosus
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Table 1.2 2010 ACR/EULAR classification criteria for rheumatoid arthritis

Domain Definition Score

A. Joint involvement

1 large joint Shoulder, elbows, hips, knees, ankles 0
2-10 large joints 1
1-3 small Small joints: metacarpophalangeal joints, proximal 2
joints +involvement of interphalangeal joints, second to fifth metatarsophalangeal
large joints joints, thumb, interphalangeal joints, wrists

4-10 small 3
joints +involvement of

large joints

>10 joints with at least One small joint involvement and any other joints 5
one small joint

B. Serology

Negative RF and negative | Negative levels are equal to or less than the normal value. |0
anti-CCP Low positive levels are defined as levels higher than

Low positive RF or low normal level but which are three times less than the normal |2
positive anti-CCP upper limit. High positive values are defined as levels

High positive RF or high which are three times more than the normal upper limit 3

positive anti-CCP
C. Acute phase reactants

Normal CRP +normal 0
ESR

Abnormal CRP or normal 1
ESR

D. Duration of symptoms

<6 weeks 0
>6 weeks 1

A total score equal to or more than six indicates definite rheumatoid arthritis. A score less than six
does not indicate current rheumatoid arthritis, but it does not exclude that the patient might later on
develop rheumatoid arthritis

1.9 Pregnancy and Breastfeeding

In general, unlike systemic lupus erythematosus, rheumatoid arthritis tends to be
quiescent during pregnancy, and most of the flare-ups tend to occur post-partum
[107]. Clinically, this is a good aspect since pregnancy limits the use of potentially
effective drugs such as methotrexate, leflunomide and biological drugs.

On the other hand, the post-partum period is also associated with a higher inci-
dence of onset of rheumatoid arthritis [108]. Breastfeeding in rheumatoid arthritis
mothers has been associated with increased flare-ups possibly due to increased
secretion of the hormone prolactin during breastfeeding [109-111].
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1.10 Early Diagnosis: A Must to Ensure Better Prognosis
and Improved Quality of Life

Rheumatoid arthritis is a chronic, progressive autoimmune disease leading to joint
destruction which, if untreated, results in deformities, extra-articular manifesta-
tions leading to impaired quality of life and impacting on patients’ activities of
daily living [112]. The crucial point is therefore early detection of symptoms indic-
ative of the condition, early confirmation of the diagnosis of rheumatoid arthritis
and early initiation of treatment to slow down disease progression as much as pos-
sible, limiting joint destruction and affording a better prognosis [113-117].
Nowadays, the diagnosis of early rheumatoid arthritis is possible through the com-
bination of clinical features and appropriate and timely investigations, including
the use of ultrasonography and magnetic resonance imaging which, as already
stated, are very sensitive to detect joint damage at an early stage of the disease
[118-121]. Clinically the earlier the diagnosis is made and the earlier the treatment
is started, the better the prognosis and the better the eventual quality of life of the
rheumatoid arthritis patient. In a real case scenario, treatment should be started
within 12 weeks since presentation of the patient in order to expect the best possi-
ble outcome [101, 122].

Take-Home Messages

» Rheumatoid arthritis is a chronic (long-term) autoimmune systemic inflam-
matory condition of the joints, affecting any age group and which if left
untreated will result in pain, joint deformities and co-morbidities severely
impacting the patients’ quality of life leading to overall added socio-
economic constraints.

e It is strongly associated with extra-articular manifestations and co-
morbidities of which cardiovascular disease is the most common.

* Female to male ratio is 3:1 but it approaches equality with advancing age.

» Diagnosis is heavily based on the clinical picture with the aid of serologi-
cal markers.

» The anti-cyclic citrullinated peptide (anti-CCP) antibody is a good marker
for detection of early rheumatoid arthritis.

» Rheumatoid arthritis tends to calm down during pregnancy.

» Early diagnosis of rheumatoid arthritis leads to early treatment resulting in
better prognosis and improved quality of life of patients.
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Famous People Who Suffered from Rheumatoid Arthritis

British scientist Dorothy Hodgkin (1910-1994) developed X-ray crystallogra-
phy for the identification of 3D structures of biological molecules such as
penicillin, insulin and vitamin B12. Hodgkin went on to win the 1964 Nobel
Prize for Chemistry. She died at the age of 84 having suffered from rheuma-
toid arthritis since approximately the age of 24.

Edith Piaf (1915-1963) was a French singer who rose to fame during
World War II. She developed rheumatoid arthritis at 34 years and died aged 47
due to liver cancer. Two of her famous songs include “La Vie en Rose” (1946)
and “Non, Je ne Regrette Rien” (1960). Later on, a biographic movie entitled
“La Vie en Rose” (2007) was produced and depicts amongst others Piaf’s
struggle with rheumatoid arthritis.

Dr. Christiaan Barnard (1922-2001) a South African cardiac surgeon who
in 1967 performed the first human-to-human heart transplant procedure.
Though the patient died 18 days after surgery, this was the first such opera-
tion. Dr. Barnard developed rheumatoid arthritis at the age of 34. Subsequently
in 1983 he developed hand deformities which led him to retire from his career.
Eventually, he wrote a book on coping with arthritis.

Hollywood actor James Coburn (1928-2002) featured in over 70 movies
amongst which “The Magnificent Seven” and “The Great Escape”. In 1979
aged 51 years, he was diagnosed with rheumatoid arthritis which saw him cut
out on his career as an actor but reappeared in the 1990s in supporting acts in
various movies such as Sister Act 2 and The Nutty Professor. In 1998, Coburn
won the Academy Award for Best Supporting Actor for his role in the movie
“Affliction”.
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Chapter 2
Pharmacotherapy of Rheumatoid Arthritis

Aygin Bayraktar-Ekincioglu and Louise Grech

2.1 Introduction

Panacea, or Panakeia, was the Greek goddess of healing and was attributed to have
a potion that cures all illnesses and diseases. Being the daughter of Asclepius, son
of Apollo and god of medicine, she was venerated in the temple dedicated to
Asclepius, in Epidaurus in the northeast of the beautiful Peloponnese. She is also
mentioned in the original Hippocratic oath where the physician swears by a number
of gods to serve the patients to the best of one’s abilities. Although the quest for a
universal cure, an elixir of life, or the holy grail of medicine remains a mythological
fictional aspect, medicine has made great progress when it comes to the drug arma-
mentarium available for rheumatoid arthritis. This chapter puts forward the pharma-
cological management of rheumatoid arthritis starting with a look at the past.

2.2 From Peruvian Bark to Biologic Era

The possible first documented use of effective drugs in the management of rheuma-
toid arthritis dates to 1680 when physicians administered Peruvian bark containing
the antimalarial agent, quinine, whose properties were first found to be effective for
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management of systemic lupus erythematosus [1]. Between 1897 and 1899, Dr Felix
Hoffmann and the pharmaceutical company Bayer synthesised chemically, manufac-
tured, and patented aspirin as a drug (acetylsalicylic acid derived from willow bark)
which, due to its anti-inflammatory effects, was used in the treatment of rheumatoid
arthritis [2]. In 1929, administration of parenteral gold or sodium aurothiomalate was
introduced to alleviate pain in rheumatoid arthritis paving the way for a new class of
drugs later to be called disease-modifying antirheumatic drugs (DMARDs) [3].
Subsequently in the 1940s, Professor Svartz from Sweden in collaboration with the
manufacturing company Pharmacia developed sulfasalazine [4, 5], and in 1949,
Philip Hench from Mayo Clinic presented a paper on the use of cortisone in the treat-
ment of theumatoid arthritis during the 7th International Congress of Rheumatology
in New York [6]. Hench and colleagues were awarded the Nobel Prize for Medicine
in 1950 for their contribution to furthering the knowledge on rheumatoid arthritis. In
the 1970s, studies carried out using penicillamine in rheumatoid arthritis showed that
this product was effective in 60 % of the patients but had a high toxicity profile,
including rash, stomatitis, metallic taste, proteinuria and myelosuppression. Lack of
evidence that penicillamine decreases radiological progression of the disease led to a
gradual decrease in the use of penicillamine as a disease-modifying antirheumatic
drug [7, 8]. A major breakthrough came in the 1980s when methotrexate was intro-
duced in the treatment of rheumatoid arthritis. Ironically, methotrexate was first stud-
ied at low doses in the treatment of rheumatoid arthritis in the 1960s; however, due to
concerns about its safety, being a cytotoxic drug, methotrexate was not very much
used in the 1960s. It was only later on in the 1980s that several studies confirmed the
efficacy and safety of methotrexate in rheumatoid arthritis, and thereafter, methotrex-
ate gained its position as the “gold standard” and one of the most effective DMARDs
[9-12]. In 1987, leflunomide was shown to be effective in rheumatoid arthritis in rats,
and later on, its clinical efficacy and safety was demonstrated in humans [13, 14].

Thel1990s exposed another breakthrough in the management of rheumatoid
arthritis through the identification and implication of the pro-inflammatory markers
such as tumour necrosis factor alpha (TNFo) and interleukin-1(IL-1) and interleu-
kin-6 (IL-6). This was the start of the biologic era which led to the marketing and
successful administration of tumour necrosis factor inhibitors such as etanercept,
infliximab, adalimumab, golimumab and certolizumab, the B-cell blocker ritux-
imab, the interleukin-1 receptor antagonist anakinra and the interleukin-6 receptor
blocker tocilizumab [15-20]. The biologic era revolutionised the pharmacothera-
peutic pyramidal approach in rheumatoid arthritis.

2.3 Treatment Shift: The Inverted Pyramidal Approach

In rheumatoid arthritis, health care providers aim to:

1. Provide symptom relief, namely, eliminate or decrease pain, stiffness and
swelling

2. Slow and, if possible, arrest disease progression in order to preserve functionality by
maintaining joint stability and mobility and prevent structural damage to the joints
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3. Prevent and manage extra-articular complications and co-morbidities particu-
larly, preserve/protect cardiovascular profile and prevent opportunistic
infections

4. Educate patients and their carers and keep them central to decision-making

5. Maintain and possibly improve the patients’ quality of life

Drug therapy for rheumatoid arthritis is directed at achieving these five aims.
The overarching principle is to “treat to target” as early as possible to arrest the
disease progression and aim for remission [21-25]. As discussed in Chap. 1, early
diagnosis and appropriate management of rheumatoid arthritis have become an
important factor which dictates prognosis and possible remission [26—31]. Against
such a background, the availability, specificity, efficacy and safety of biological
monoclonal antibodies which target specific pro-inflammatory cytokines such as
tumour necrosis factor alpha, interleukin-6 and CD20 B-cells have changed consid-
erably the pharmacotherapy of rheumatoid arthritis and led to the inverted pyrami-
dal approach.

Initially, the pyramidal approach and treatment guidelines were based on initiat-
ing treatment through symptom relief drugs followed by gradual intensified anti-
inflammatory agents. Essentially, analgesics were therefore used as first-line drugs.
If the symptoms of rheumatoid arthritis remained uncontrolled, or if there was
radiological evidence of disease progression, a second-line drug would be consid-
ered. The disease-modifying antirheumatic drugs (DMARDs) such as methotrexate,
sulfasalazine and leflunomide were the mainstay second-line agents in treatment. In
the event that the selected disease-modifying drug was not effective, sequential and,
or, combination therapy using more than one DMARD would be considered.
Corticosteroids were considered as third-line agents [32-34]. At this stage, the
treatment strategy was to preserve the most effective (and less well tolerated)
DMARD:s until disease progression dictated a move up the pyramid. This “move
up” trend within the pyramid was based on the assumptions that rheumatoid arthritis
is a benign non-life-threatening disease, aspirin and non-steroidal anti-inflammatory
drug therapy are mild therapeutic options and DMARDs are too toxic for routine
use [35]. Clinically, this pyramidal approach meant that the patients were being
offered primarily symptom relief, but very little was being done to prevent disease
progression, decrease joint destruction and improve long-term outcomes.

The awareness that rheumatoid arthritis causes substantial morbidity and mortal-
ity and is not a benign disease as well as the understanding that, if appropriately
used through regular monitoring, DMARDs are no more toxic than non-steroidal
anti-inflammatory drugs but are more effective in reducing the radiological progres-
sion of the disease, led to an updated pyramidal approach: the inverted pyramidal
approach [36-45].

The importance of early referral of rheumatoid arthritis patients by general practi-
tioners to rheumatologists became a focal issue in the use of disease-modifying anti-
rheumatic drugs earlier on during the course of rheumatoid arthritis [46—48]. In 2002,
treatment recommendations issued by the American College of Rheumatology (ACR),
stipulated that all patients with rheumatoid arthritis were eligible for administration of
DMARD:s and this should not be delayed beyond 3 months from the time of diagnosis
of rheumatoid arthritis [49]. At this stage, pharmacological management relied on the
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prescribing of DMARD:s as first-line therapy, while analgesics were used on a “prn”
or as required basis to control pain and achieve pain free state in patients’ daily life.

Between 2008 and 2015 the traditional pyramidal approach was updated by
newer treatment guidelines issued by both the American College of Rheumatology
and the European League Against Rheumatism (EULAR) [50-54]. Although both
entities have their own separate evidenced-based guidelines, the respective recom-
mendations mirror each other and essentially advocate the rapid move to the use of
highly effective biological agents to achieve a clinical remission state of theumatoid
arthritis. Figure 2.1 schematically illustrates the shift in the pharmacotherapeutic
management of rheumatoid arthritis over time.

2.4 Disease-Modifying Antirheumatic Drugs: Synthetic
and Biologic DMARDs

Disease-modifying antirheumatic drugs (DMARDs) are immunosuppressant drugs
which target progression of rheumatoid arthritis. The development and use of bio-
logic drugs within the drug armamentarium led to further classification and clarifi-
cation in the nomenclature used when referring to DMARDs as a class of drugs
used in rheumatology, similar to the way in which NSAIDs refer to the class of
non-steroidal anti-inflammatory drugs. DMARD:s can be subdivided into synthetic
DMARDs (sDMARD:s) or biologic DMARDs (b DMARDs) [55].

Synthetic DMARDS (sDMARD:s), as the name implies, are synthetic and chemi-
cal in nature. They commonly have a slow onset of action (at least 12 weeks or 3
months) and their mode of action is not fully understood. Synthetic DMARDs can
be used as monotherapy or in a combination with steroids or other DMARDs They
are all relatively cheap and most are administered via the oral route. Examples
include methotrexate, sulfasalazine, hydroxychloroquine, leflunomide and the
newer janus kinase inhibitor, tofacitinib.

In contrast, biologic DMARDS are biologic medicinal products having a rela-
tively fast onset of action resulting in patients immediately reporting some benefit
following initiation of therapy. Their effectiveness stems from the specificity to tar-
get precise pro-inflammatory markers within the inflammatory cascade. Being bio-
logic in nature, there is an element of immunogenicity as well as issues on
biosimilarity and being protein in nature, their stability is highly effected by warm
temperatures. Biologic drugs are more expensive than synthetic DMARDs.

The advent of biosimilars has introduced a certain degree of competitiveness with
respect to pricing but the decline in the prices leaves much to be desired and the bio-
logic originators and biosimilars are still relatively expensive compared to synthetic
DMARD:s. The launch of biosimilars has also added a further complexity in the
nomenclature of DMARDs. In 2014, Smolen et al, proposed a nomenclature system
to distinguish between originator and biosimilar products. The proposed system rec-
ommends boDMARDs as biologic originator products versus bsDMARDs which
refers to biosimilar DMARDs [55].
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Before 1990s
Steroids
(remove
inflammation)

DMARDs (slow progression)

NSAIDs (help patients function)

Analgesics (help patients cope)

Up to late 1990s
Steroids on when

required basis

NSAIDs on when required basis

Analgesics on when required basis

DMARDs FIRST LINE (Slow disease progression)

2000 onwards Steroids on when

required basis

NSAIDS and analgesics on
when required basis

Biologic DMARDS (second line)
(unless contraindicated, usally in
addition to methotrexate)

DMARDs (first line)
(combination or monotherapy)

Fig. 2.1 Transformation of the pyramid pharmacological approach (Source: Adapted and updated
from: Azzopardi [108])

2.5 Synthetic DMARDs

The efficacy of synthetic DMARDs in the management of rheumatoid arthritis has
stood the test of time and these drugs are considered essential in the management of
the condition [56, 57]. They are the first-line drugs recommended by clinical guide-
lines. In the following section an overview of the most commonly used synthetic
DMARD:s is given.
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2.5.1 Methotrexate: Not Just a Chemotherapy Drug

Methotrexate is a commonly used first-line synthetic DMARD as evidenced by the
latest clinical guidelines and literature reviews [53, 54, 56—-60]. Methotrexate is a
folate antagonist which acts by inhibiting the enzyme dihydrofolate reductase
(DHFR). Dihydrofolate reductase catalyses the reduction of dihydrofolate to tetra-
hydrofolate (FH,) thereby blocking the regeneration of FH, and preventing the syn-
thesis of purines and pyrimidines which are essential for DNA and RNA synthesis.
Methotrexate inhibits the metabolism of actively dividing cells such as those
involved in the inflammatory immune cascade within rheumatoid arthritis [61].

2.5.1.1 Dosage and Administration

In rheumatoid arthritis the initial dose is usually 7.5 mg once a week taken orally on
the same day each week. The maximum dosage is 25 mg once a week [62, 63]. In
general, the prescribed dose is administered as a single weekly dose. However, in
order to reduce the incidence of gastrointestinal side effects such as nausea, diarrhoea
and vomiting patients prone to such side effects can be advised to take the prescribed
dose in divided doses taken over a 24-h period [64]. Methotrexate is usually adminis-
tered as oral preparation in the form of tablets. Parenteral preparations of methotrex-
ate administered as intramuscular or subcutaneous preparations offer the advantage
of having less incidence of gastrointestinal side effects and greater efficacy secondary
to higher dose and better bioavailability when compared to the oral route [65-69].

2.5.1.2 Contraindications to Methotrexate Therapy

Methotrexate is metabolised by the liver and excreted in urine. Patients with renal
impairment will show decreased overall methotrexate clearance and dose adjust-
ments are recommended in patients with renal impairment and methotrexate should
be completely avoided in severe renal impairment. Methotrexate is not dialysed and
therefore is contraindicated in patients with haemodialysis or continuous ambulatory
peritoneal dialysis. It is also contraindicated in chronic liver impairment. Concurrent
intake of alcohol tends to contribute to liver damage and hence excessive alcohol
ingestion is contraindicated. Methotrexate is also contraindicated in the presence of
pre-existing pulmonary disease, severe and serious infections, immunodeficiency
states and bone marrow suppression such as blood dyscrasias [62, 63].

2.5.1.3 Side Effects of Methotrexate

Gastrointestinal side effects such as nausea, vomiting, oral ulceration, minor hair
thinning, abdominal discomfort, diarrhoea and headache are the most common side
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effects of methotrexate. Bone marrow suppression, acute pneumonitis or chronic
pulmonary fibrosis as well as liver or renal toxicity are also part of the side effect
profile of methotrexate [62, 63]. Liver toxicity generally presents itself by an
elevated level of transaminases liver function tests.

The co-administration of folic acid may reduce the possibility of nausea,
anorexia, oral ulceration, abdominal discomfort and diarrhoea as well as the inci-
dence of bone marrow suppression [70-72].

2.5.2 Sulfasalazine

Sulfasalazine was developed in the 1940s as a synthetic disease-modifying anti-
rheumatic drug and remains highly prescribed because of its low toxicity profile and
its high efficacy. Sulfasalazine is essentially a prodrug which is metabolised to the
active sulfapyridine and 5-aminosalicylic acid. Patients allergic to sulfa components
cannot be administered sulfasalazine. Its mode of action remains largely unclear but
it offers anti-inflammatory and immunomodulatory properties [60, 73].

2.5.2.1 Dosage and Administration

Sulfasalazine is prescribed orally at an initial dose of 500 mg daily which can be
increased by increments of 500 mg to a maximum dose of 3 g daily in divided doses
[62, 63].

2.5.2.2 Contraindications to Sulfasalazine

Sulfasalazine is contraindicated in patients allergic to sulfa drugs and patients suf-
fering from porphyria, intestinal and urinary obstruction, and used with caution in
patients with renal or hepatic impairment and severe asthma [62, 63].

2.5.2.3 Side Effects of Sulfasalazine

Sulfasalazine is generally well tolerated. Common side effects include nausea, diar-
rhoea, headache, and oral ulcerations. Rash, reversible oligospermia, abnormal liver
and renal function and bone marrow suppression may occur [62, 63]. Patients suf-
fering from glucose-6-phosphatedehydrogenase (G6PD) deficiency are at an
increased risk of developing haemolytic anaemia [60]. Sulfasalazine is excreted in
most body fluids including urine and this may lead to yellow discolouration of the
urine as well as staining of soft coloured lenses [62, 63].

Sulfasalazine tends to inhibit the absorption of folic acid and may cause folate
deficiency. In such cases, folic acid supplementation may be necessary [60].
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2.5.3 Leflunomide

Leflunomide is a modern synthetic disease-modifying antirheumatic drug having
both immunomodulatory and anti-inflammatory properties. Leflunomide is an isoxa-
zole derivative which is activated through hepatic metabolism. The active metabo-
lite, teriflunomide, binds to dihydro-orotate dehydrogenase and acts by inhibiting the
synthesis of pyrimidine nucleotides in immune cells, particularly the T cells thereby
reducing the pro-cytokines-tumour necrosis factor (TNF) and interleukin 1 (11-1)
[60, 73, 74]. Leflunomide has a long half-life of approximately 2 weeks [62, 63, 75].

2.5.3.1 Dosage and Administration

Leflunomide is administered as a loading dose of 100 mg daily for the first 3 days
and thereafter at a maintenance dose of 10-20 mg daily. Omitting the loading dose
and starting immediately at a dose of 20 mg daily tends to result in less incidence of
side effects and less discontinuation rates [62, 63, 76].

2.5.3.2 Contraindications to Leflunomide

Leflunomide is contraindicated in patients with liver and renal impairment includ-
ing conditions where there is hypoproteinaemia. It is also contraindicated in patients
with severe and serious infections, immunodeficiency states and bone marrow sup-
pression [62, 63].

2.5.3.3 Side Effects of Leflunomide

Leflunomide is generally well tolerated. The most common side effects are gastro-
intestinal discomfort, reversible alopecia, rash and particularly hypertension. Liver
function may also be affected resulting in abnormal liver function tests [62, 63]. A
washout procedure is required to eliminate the drug from the body prior to starting
another disease-modifying antirheumatic drug, in the presence of a serious side
effect or prior to conception. In this case, leflunomide therapy should be stopped
and cholestyramine 8 g three times daily or activated charcoal 50 g four times daily
are administered for 11 days. The concentration of the active metabolite should be
less than 20 pg/l measured on two occasions 14 days apart [63].

2.5.4 Hydroxychloroquine

Hydroxychloroquine and chloroquine are antimalarial drugs which exert their
immunosuppressive effect through the suppression of lysosomal enzymes. Pro-
inflammatory cytokines are implicated in the inflammatory response related to rheu-
matoid arthritis [77-79].
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2.5.4.1 Dosage and Administration

Hydroxychloroquine is prescribed at a dose of 400 mg in divided doses [62, 63].

2.5.4.2 Contraindications to Hydroxychloroquine

Hydroxychloroquine is contraindicated in patients who are allergic to
4-aminoquinoline derivatives, suffering from retinal problems, porphyria, psoriasis,
severe renal and liver impairment [62, 63].

2.5.4.3 Side Effects of Hydroxychloroquine

The most common side effects are due to gastrointestinal toxicity. The serious side
effect is retinal damage occurring as hydroxychloroquine accumulates in the mela-
notic retinal pigment epithelium gradually damaging the retinal pigment, epithelium
and the retina. Retinal toxicity is more likely to occur in association with doses greater
than 400 mg and in patients older than 70 years [62, 63]. Other side effects include
blurred vision, accommodation difficulty, headache, rashes, abnormal skin pigmenta-
tion and pruritus, ECG changes, convulsions, keratopathy, ototoxicity and hair loss.
Neuropathy, myopathy and bone marrow suppression may also occur [62, 63].

2.5.5 Other Less Commonly Used Synthetic DMARDs

Azathioprine is an oral purine analogue thought to exert its immunosuppressive
action by the inhibition of lymphocyte proliferation [73]. Nausea, vomiting and
diarrhoea are commonly occurring side effects which tend to occur early on during
treatment. Bone marrow suppression and liver toxicity may also occur. Azathioprine
is administered initially at a dose of 1 mg/kg/day increasing to a maximum of
2.5 mg/kg/day [62, 63].

Ciclosporin is another immunosuppressive agent which is mainly used for the
prevention of organ rejection in transplantation. In 1994, ciclosporin was licensed
for treatment of rheumatoid arthritis [80]. Ciclosporin inhibits T-lymphocyte and
lymphokine production which are implicated in inflammation associated with the
pathogenesis of rheumatoid arthritis. Common side effects include paraesthesia,
tremor, headaches, hypertrichosis, gingival hypertrophy, hirsutism, nausea, hyper-
tension, renal impairment and bone marrow suppression. It is prescribed at a dose
of 2.5 mg/kg/day in 2 divided doses and increased to a maximum of 4.5 mg/kg/day,
according to tolerance [62, 63].

Parenteral sodium aurothiomalate or gold, is another effective synthetic
DMARD indicated in rheumatoid arthritis. Common side effects include rashes,
stomatitis, bone marrow suppression and proteinuria. Long-term use of gold injec-
tion may lead to greyish blue discolouration of the skin which may be confused
with cyanosis [62, 63].
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2.6 Biologic DMARDs: Latest Treatment Modalities

Biologic DMARDs target specific pro-inflammatory cytokines implicated in the
inflammatory cascade of rheumatoid arthritis. Table 2.1 gives an overview of the
currently available biologic DMARDs used in rheumatoid arthritis.

Table 2.1 Biologic DMARDS licensed in rheumatoid arthritis

Biologic
DMARD
Adalimumab

Class

TNF inhibitor
(recombinant

human monoclonal

antibody)
TNF inhibitor
(recombinant
humanised
monoclonal
antibody)

Certolizumab

TNF inhibitor
(fusion protein
receptor)

TNF inhibitor
(recombinant

Etanercept

Golimumab

human monoclonal

antibody)
TNF inhibitor
(chimeric
monoclonal
antibody)

Infliximab

Interleukin-1
antagonist
(recombinant E.
coli-derived
monoclonal
antibody)

Anakinra

Dose

40 mg every fortnight to 40 mg
every week administered
subcutaneously

Administered subcutaneously
Loading dose of 400 mg at
week 0, 2, 4

Maintenance dose of 200 mg
every 2 weeks or 400 mg every
4 weeks

50 mg every week administered
subcutaneously

50 mg once a month
administered subcutaneously

Administered as intravenous
infusion
Loading dose: 3 mg/kg at week 0,
2, 6 (given over 2 h)
Maintenance dose:
3 mg/kg every 8 weeks
increased to a maximum of
3 mg/kg every 4 weeks or
7.5 mg/kg every 8 weeks
Maintenance dose can be given
over 1 h provided the patient
never had infusion reactions
and the dose does not exceed
6 mg/kg
Pre-medication with
antihistamine + paracetamol +
steroid combination can be
considered

100 mg daily administered
subcutaneously

Licensing

As monotherapy or
with methotrexate

As monotherapy or
with methotrexate

As monotherapy or
with methotrexate

In combination with
methotrexate

In combination with
methotrexate
Infliximab is licensed
with methotrexate in
order to reduce the risk
of developing
auto-antibody against
infliximab and increase
tolerance during
treatment

In combination with
methotrexate

(continued)
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Table 2.1 (continued)

Biologic
DMARD Class Dose Licensing
Tocilizumab | Interleukin 6 Administered as 162 mg As monotherapy or
antagonist subcutaneously every week OR | with methotrexate
(recombinant Administered over 1 h
humanised intravenously at a dose of 8 mg/
monoclonal kg with a maximum dose of
antibody) 800 mg every 4 weeks
Abatacept T-lymphocyte Administered as 125 mg In combination with
inhibitor (chimeric | subcutaneously every week OR | methotrexate
fusion protein) As intravenous infusion over
30 min with a loading dose at
week 0, 2, 4 and maintenance
every 4 weeks. The dose is
weight dependent. Patients
weighing less than 60 kg are
administered 500 mg each time.
Patients weighing between 60
and 100 kg are given a dose of
750 mg. Patients weighing more
than 100 kg are administered a
dose of 1 g each time
Rituximab Anti-CD20 antigen | Administered as 1 g day 1 and In combination with
(chimeric day 15 methotrexate
monoclonal Premedications are always
antibody) required

All biologic DMARD:s present similar side effect profiles, contraindications and
cautions. In general, all biologic drugs are potent immunosuppressors and are asso-
ciated with an increased risk for infections. In view of this, all patients who are to
be prescribed a biologic DMARD should be pre-screened to eliminate the possibil-
ity of serious infections such as tuberculosis, hepatitis B, hepatitis C and Human
Immunodeficiency Virus (HIV). Live vaccines are contraindicated are in all patients
on biologic DMARDs since the patients will not be able to mount a full immune
response and the risk of actually getting the full blown infection from the live com-
ponent of the vaccine is high [49-54, 56, 81-85].

Anakinra (interleukin-1 antagonist) and abatacept (T-lymphocyte blocker) are
implicated in causing severe infections in patients suffering with asthma or chronic
obstructive pulmonary disease, respectively. Therefore they are to be used with cau-
tion in these patients [§1-85].

Tumour necrosis factor inhibitors are contraindicated in patients with severe con-
gestive heart failure as they can cause worsening of the congestive heart failure.
Tumour necrosis factor inhibitors can also cause demyelination and are therefore
contraindicated in multiple sclerosis and demyelinating disease. Etanercept and inf-
liximab have been implicated in causing lupus-like syndrome [49-54, 56, 81-85].

The Interleukin-6 receptor antagonist, tocilizumab has been associated with
gastrointestinal perforations in patients with inflammatory bowel disease and is
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therefore avoided in these patients. It is also associated with a higher incidence of
elevated transaminases and lipid profile when compared to other biologic drugs
which do not report such side effects [85, 86].

Rituximab, is associated with a higher incidence of the rare progressive multifo-
cal leucoencephalopathy [85, 92]. It is interesting to note that rituximab is not
licensed as monotherapy but the 2011 British Society for Rheumatology (BSR),
British Health Professionals in Rheumatology (BHPR) guidelines recommend its
use with leflunomide or as monotherapy when methotrexate is contraindicated [93].

The higher risk of malignancy associated with biologic drugs, is debatable as to
whether the risk is associated with the drugs themselves or with the continuous
inflammation secondary to the condition itself. Nevertheless, clinically, biologic
drugs are contraindicated in patients with active malignancy with the exception of
rituximab which may be part of chemotherapy [87-92].

2.7 Treatment Strategies

In summary, in accordance with the latest guidelines separately put forward by the
European League against Rheumatism and the American College of Rheumatology,
the first-line treatment in rheumatoid arthritis remains the use of synthetic DMARDs,
specifically methotrexate [53, 54]. The choice of the first-line synthetic DMARD is
based on the efficacy, side effect profile, monitoring requirements, convenience of
administration and cost of the medication. Methotrexate is the ideal candidate offer-
ing efficacy combined with low toxicity profile, convenient administration and a
good price. It is considered to be the gold standard synthetic DMARD. Sulfasalazine
and leflunomide are equally effective to methotrexate offering a comparable low
toxicity profile which is why guidelines recommend their use in case of methotrex-
ate intolerance or in cases where methotrexate is contraindicated [53, 54, 94-97].
Parenteral sodium aurothiomalate is equally effective but its side effect profile
together with the need for urinalysis prior to each dose administration has limited its
use and hence sodium aurothiomalate is no longer commonly used in rtheumatoid
arthritis [98]. Hydroxychloroquine is a synthetic DMARD with a limited role in
mild to moderate theumatoid arthritis. It is however the mainstay therapy in sys-
temic lupus erythematosus [99].

The use of combination synthetic DMARDs is considered as second line therapy
when there is failure to achieve a good response with a first single-agent synthetic
DMARD within 6 months of initiation of therapy. However, in the presence of poor
prognostic factors such as early joint erosion, high ESR and anti-CCP, there is an
overall preference to rapidly move to the addition of a biologic DMARD rather than
a combination of synthetic DMARDs [53, 54]. In general, tumour necrosis factor
inhibitors are recommended as the first biologic DMARDs to be prescribed fol-
lowed by a choice of the other classes of biologic DMARD:s. In cases where patients
remain uncontrolled despite the administration of a synthetic DMARD and a bio-
logic DMARD, the biologic DMARD can be changed. It is important to note how-
ever that a combination of biologic DMARD:s is strongly not recommended due to
the increased risk of immunosuppression [53, 54].
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2.7.1 Treatment Strategies in Pregnancy and Breastfeeding:
What Are the Options?

As already stated in Chap. 1, unlike systemic lupus erythematosus, rheumatoid
arthritis tends to calm down during pregnancy which puts the clinician’s mind at rest
since most of the DMARDs are contraindicated in pregnancy and breastfeeding.
Methotrexate is teratogenic and is therefore contraindicated in pregnancy. Male
patients should wait a minimum period of 3 months after discontinuation of therapy
whereas females must wait at least one ovulatory cycle after discontinuation of
methotrexate therapy before considering pregnancy. The same goes for leflunomide
which is also contraindicated in pregnancy and breastfeeding [100-106].

Sulfasalazine, hydroxychloroquine, azathioprine and ciclosporin are recom-
mended as safe to administer during pregnancy and breastfeeding even though the
respective summary of product characteristics advice avoidance of the respective
drugs during pregnancy and breastfeeding [100-106].

There is debatable evidence with respect to the use of biologics in pregnancy and
breastfeeding. The official guidelines on their use in pregnancy and breastfeeding
were only recently put forward by the British Society for Rheumatology [106]. Soon
after, the EULAR issued similar suggestions to aid clinicians during decision-making
when it comes to the use of biologics in pregnancy and breastfeeding [107]. The
guidelines recommend that infliximab can be continued until 16 weeks of pregnancy.
Etanercept and adalimumab can be used until the end of the second semester whereas
certolizumab can be continued till the end of the pregnancy. No data is put forward
for golimumab. Breastfeeding is recommended with caution in female patients on
tumour necrosis factor inhibitors. The guidelines strictly recommend that rituximab
should be stopped 6 months prior to conception whereas tocilizumab should be
stopped 3 months prior to conception. Both are not compatible with breastfeeding.
There is lack of data with respect to abatacept and anakinra which is why these are
recommended as contraindicated in pregnancy and breastfeeding [106].

Take Home Messages

* The introduction of biologic DMARDs has revolutionised the pharmaco-
therapy of rheumatoid arthritis.

» Latest guidelines put forward by the EULAR and the ACR recommend the
use of methotrexate as first-line synthetic DMARD.

* Biologic DMARDs are recommended in patients who have failed to
achieve a clinical response with methotrexate monotherapy or methotrex-
ate in addition to other synthetic DMARD:s.

* Biologic DMARDs are potent immunosuppressants and cannot be pre-
scribed together, in combination.

* Methotrexate and leflunomide are contraindicated in pregnancy and
breastfeeding.

» The British Society for Rheumatology have issued guidelines on the use of
biologic drugs during pregnancy and breastfeeding to guide clinicians in
decision-making.
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Chapter 3
Pharmacoeconomics and Rheumatoid
Arthritis

Maurice Zarb Adami and Bernard Coleiro

3.1 Introduction

Pharmacoeconomics refers to the scientific discipline that compares the value of
one pharmaceutical drug or drug therapy to another. It is a subdiscipline of health
economics. How do health, pharmacy, medications and financial constraints impact
on each other? What are the consequences of innovative drug development and
expensive medications? Does quality of life and health come at a cost? This chapter
attempts to delve into the aspects of pharmacoeconomics and presents case scenar-
ios of pharmacoeconomic analysis within rheumatoid arthritis.

3.2 Health as a Human Right

Every human being, by virtue of being so, enjoys a number of human rights that are
inalienable (cannot be given away), universal (apply everywhere) and egalitarian
(apply equally to all). These rights are listed in the Universal Declaration of Human
Rights (UDHR), which is ratified by 192 countries and includes the right to life,
liberty and security of person [1]. Specifically, Article 25 of the UDHR states that
“Everyone has the right to a standard of living adequate for the health and
well-being of himself and of his family, including food, clothing, housing and
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medical care and necessary social services, and the right to security in the event of
unemployment, sickness, disability, widowhood, old age or other lack of livelihood
in circumstances beyond his control”.

3.2.1 Health at a Price?

All will agree that the best things in life are free. It is a pity, however, that the
next best things are expensive. In the vast majority of cases man is born healthy,
but as time goes by, man is susceptible to a wide spectrum of diseases ranging
from a slight inconvenience such as common cold to more serious and often fatal
conditions such as cancer. Man is born with a number of basic instincts which
enable him to face the environment and develop into maturity. Food, reproduc-
tion, health, money and society are the main drivers which man, mostly uncon-
sciously, uses. These are mirrored by the industries that have developed over
time. The health industry is a combination of goods and services that treat
patients who need diagnostic, surgical, therapeutic, preventive, rehabilitative and
palliative care. These are delivered in a variety of ways. Basic community
services are provided by family doctors and community pharmacists, whilst spe-
cialised services are provided in ad hoc centres, namely, hospitals. These goods
and services are not free. They may be delivered without charge at the point of
delivery, but all are paid for, whether by the individual, the government or insur-
ance companies.

3.2.2 Health Services and Economic Implications

The provision of health services is an economic activity. Health is frequently not
appreciated by an individual and is taken for granted. However, if the state of health
is lost, then it becomes pressing on the individual to find means to regain his healthy
state if he is to self-preserve. Apart from the individual, society itself is a stake-
holder in the health of its members. Sick people do not contribute to the economies
of their society but instead are a drain on such economies. Governments realise that
health systems are very important to the people themselves. In democracies, mem-
bers of government must attract the people’s approval, through votes, on a recurrent
basis. Parties running for elections are always keen to attract votes, and promising
improvements in the delivery of health services proves to be a very good vote
catcher. There are a number of factors driving the demand for increased expenditure
on healthcare. Advances in all aspects of medical science and technology (such as
through development and use of innovative antibiotics, anaesthesia, diagnostics and
monoclonal antibodies) have saved the lives of a number of patients who would
otherwise have died prematurely. These advances are very expensive. However,
these advances enable us to treat conditions that were previously untreatable.
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Research and medicine have led the way to people living longer, but longevity has
its own economic implications [2-9]. The problem of successfully treating and sav-
ing more people also means having more of the population in advanced age and this
is the problem of success. Having the population live to a ripe old age has a conse-
quence that they are subject to diseases of old age or to diseases they would not have
acquired had they died of other conditions at an earlier age. This is called the prob-
lem of success. The baby boom following the Second World War combined with a
reduction in early mortality results in a large percentage of the population going
over retirement age, leading to increasing demands on pensions as well healthcare
costs [10-13].

As time goes by, expectations continue to increase, fuelled by increasing elderly
populations, increased information via the internet, improved technologies and the
ability to treat conditions that until recently were considered untreatable. In order to
provide the health facilities that are required by society, resources must be made
available. Unfortunately, resources are finite, and there are many other societal
activities vying for a share of the available resources, including education, policing,
pensions and housing. Competition for ever decreasing resources means that the
evaluation of healthcare goods and services must go beyond considerations of safety
and efficacy and that healthcare practitioners must take into account the economic
impact of these goods and services on the cost of healthcare. A challenge for
healthcare professionals is to continue to provide quality patient care whilst making
best use of the minimal resources available.

3.2.3 Pharmacoeconomic Implications

Pharmacoeconomics basically involves the process of identifying, measuring and
comparing the costs, risks and benefits of programmes, services or therapies so as
to establish which alternative produces the best health outcome for the resource
invested. This means weighing the cost of providing particular pharmacy products
against the consequences (outcomes) achieved by using those products, to ascertain
which of the alternatives yields the optimal outcome per dollar spent, in other words,
most bang for the buck. This information guides clinicians in choosing the most
cost-effective treatment options. The research may be carried out from different
points of view, and this can give different results. Common perspectives include
those of the patient, provider, payer and society.

3.3 The Mutlifacets of Cost

In areas as complicated as medical treatment, many different types of cost come into
play and they must all be taken into consideration. The costs of any therapy or pro-
cedure may be or include:
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* Direct medical costs such as medications, supplies such as dressings and syringes,
laboratory tests, scans, bed-space and professional time.

» Direct non-medical costs such as food, transport, family care and home aides.

* Indirect non-medical costs, i.e. the costs of reduced productivity. These costs
result from morbidity and mortality and are an important source of resource con-
sumption, especially from the perspective of the patient. Morbidity implies lost
wages due to absence from work and mortality refers to income foregone due to
early death.

» Intangible costs such as pain, suffering, inconvenience and grief.

e Opportunity costs, i.e. revenue foregone from inability to perform other proce-
dures with the financial resources utilised in this case.

* Incremental costs, that is, the cost to produce one more unit of outcome
benefit.

The outcomes or consequences of a condition and its treatment are an important
consideration of pharmacoeconomic analyses, and like costs, they may be classi-
fied. The ECHO model places outcomes into one of three categories: economic,
clinical and humanistic [14]. Economic outcomes are the direct, indirect and intan-
gible costs compared with the consequences of medical treatment alternatives.
Clinical outcomes are the medical events that occur as a result of disease or treat-
ment (such as safety and efficacy endpoints). Humanistic outcomes are the conse-
quences of disease or treatment on patient functional status or quality of life along
several dimensions (such as physical function, social function, general health and
well-being, and life satisfaction).

Outcomes may also be classified as positive or negative. Positive outcomes
include a desired effect of a drug (efficacy or effectiveness measure), measured
as cases cured, life-years gained or improved health-related quality of life
(HRQOL). A negative outcome is an undesired or adverse effect of a drug, pos-
sibly manifested as a treatment failure, an adverse drug reaction (ADR), a drug
toxicity or even death. Outcomes can also be as intermediate or final.
Intermediate outcomes can serve as a proxy for more appropriate final out-
comes. Obtaining a reduction in low-density lipoprotein (LDL) cholesterol lev-
els with a lipid-lowering agent is an intermediate consequence that is used as a
proxy for a more meaningful final outcome such as a lower cardiovascular
problems including lower myocardial infarction rate in rheumatoid arthritis
patient population Intermediate consequences are frequently used in pharmaco-
economic analyses because they are more readily measured and their use
reduces the cost and time required to conduct a trial. Pharmacoeconomic evalu-
ations may be partial or full. Partial economic evaluations may be simple pre-
sentations of outcomes or resources consumed and thus require a minimum of
time and effort. If only the consequences or only the costs of a programme,
service or treatment are described, the evaluation becomes an outcome or cost
description.
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3.3.1 Cost-Consequence Analysis

A cost-outcome or cost-consequence analysis (CCA) describes the costs and conse-
quences of an alternative but does not provide a comparison with other treatment
options. Another example of a partial evaluation is a cost analysis that compares the
costs of two or more alternatives but without regard to outcome. On the other hand,
full economic evaluations include cost-minimisation, cost-benefit, cost-effectiveness
and cost-utility analyses. Each method is used to compare at least two competing
programmes or treatment alternatives. The methods are all similar in the way they
measure cost (in dollars) but differ in their measurement of outcomes.

3.3.2 Cost-Minimisation Analysis

Cost-minimisation analysis (CMA) involves the determination of the least costly
alternative when comparing two or more treatment alternatives which are equivalent
in safety and efficacy (i.e. the two alternatives must be equivalent therapeutically).
Once this equivalency is established, the costs can be identified, measured and com-
pared in monetary units (dollars). If therapeutic equivalence has not been proven,
then this comparison would not be valid. CMA is a relatively straightforward and
simple method for comparing competing programmes or treatment alternatives with
identical therapeutic profiles. If two drugs are used for the same condition, say
methotrexate and leflunomide, and have been documented as equivalent in effec-
tiveness and rate of side effects, then the costs of using these drugs could be com-
pared using CMA. These costs should extend beyond a mere comparison of drug
acquisition costs but should include the preparation (pharmacist and technician
time), administration (nursing time) and storage. If appropriate, other costs to be
valued may include the cost of physician visits, number of hospital days and phar-
macokinetic consultations, for example, blood level monitoring. The least expen-
sive agent, considering all these costs, should be chosen. This method is used
frequently, especially when comparing originator with relevant generic products. In
CMA, costs are measured in monetary units (USD, Euros, Yen), and outcomes are
measured in clinical units.

3.3.3 Cost-Effectiveness Analysis

Cost-effectiveness analysis (CEA) is used to summarise the health benefits resulting
from the resources used by competing therapies so as to enable clinicians and poli-
cymakers to choose among them. CEA involves comparing programmes or
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treatment alternatives with different safety and efficacy profiles. The results of CEA
are usually expressed as a ratio—either as an average cost-effectiveness ratio
(ACER) or as an incremental cost-effectiveness ratio (ICER). An ACER represents
the total cost of a programme or treatment alternative divided by its clinical out-
come to yield a ratio representing the dollar cost per specific clinical outcome
gained, independent of comparators. The ACER can be summarised as follows:

Healthcare costs (in $)
ACER

* Clinical outcome (in clinical units )

This allows the costs and outcomes to be reduced to a single value to allow for com-
parison. Using this ratio, the clinician would choose the alternative with the least
cost per outcome gained. As explained above, one ACER does not make a full eco-
nomic exercise, and two ACERs must be compared for this to be achieved.

Generally speaking, increased clinical effectiveness is gained at an increased
cost. Is the increased benefit always worth the increased cost? For example, if anti-
biotic A will clear an infection in 7 days at a cost of 20 USD, is it worth using anti-
biotic B which clears the infection in 5 days but costs 25 USD?

Incremental CEA may be used to determine the additional cost and effectiveness
gained when one treatment alternative is compared with the next best treatment
alternative. In this case, instead of comparing the ACERs of each treatment alterna-
tive, the additional cost that a treatment alternative imposes over another treatment
is compared with the additional effect, benefit or outcome it provides. This is called
the ICER.

Cost, ($)—Cost, ($)
Benefit, — Benefit,

ICER=

In CEA, cost is measured in dollars, and outcomes are measured in terms of obtain-
ing a specific therapeutic outcome. These outcomes are often expressed in physical
units, natural units or nonmonetary units (lives saved, cases cured, life expectancy
or drop in blood pressure).

3.3.4 Cost-Benefit Analysis

Cost-benefit analysis (CBA) is used for the identification, measurement and com-
parison of the benefits and costs of one or more programmes (or treatment alterna-
tives). What will be the expenditure on a breast screening programme and what
would be the expenditure on a colorectal screening programme? What health ben-
efits for the community would result from either of these two programmes? CBAs
are also performed on non-medical projects, e.g. would a bridge or a tunnel provide
the best option at a particular location? Costs and benefits can be expressed as a
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ratio (a benefit-to-cost ratio), a net benefit or a net cost. A wise administrator would
choose the programme which gives the highest net benefit or the greatest benefit-to-
cost (B/C) ratio.

A B/C ratio greater than 1 indicates that the programme should be carried out, as
the benefits to be realised outweigh the cost of providing it. If the B/C ratio is equal
to 1, the benefits equal the cost and no advantage is gained by undertaking it. If the
B/C ratio is less than 1, then the cost of providing the programme or treatment alter-
native outweighs the benefits realised by it.

CBAs should be employed when evaluating alternatives in which the costs and
benefits do not occur simultaneously. CBAs may be used when comparing pro-
grammes with different objectives because all benefits are converted into dollars.
Another aspect to be kept in mind when carrying out CBAs is the magnitude of the
benefit/benefits obtained. A B/C ratio of 100 would seem attractive enough on its
own, but a 100 % increase of 1000 USD is still only 1000 USD, whilst a 100 %
increase on a spend of 1million USD would give a hundred million in return.

In cost-benefit assessments, both costs and benefits are measured in monetary
units. However, valuing health benefits in monetary terms can be difficult and
controversial.

3.3.5 Cost-Utility Analysis

Cost-utility analysis (CUA) is used for comparing treatment alternatives that incor-
porate patient preferences and HRQOL in the method used. CUA can compare cost,
quality and the quantity of patient-years. Cost is measured in dollars, and therapeu-
tic outcome is measured in patient-weighted utilities rather than in physical units.
Often the utility measurement used is a quality-adjusted life-year (QALY) gained.
QALY is a common measure of health status used in CUA, combining morbidity
and mortality data.

Life-years gained (LYG) is a respected outcome from a clinical perspective, but
quality-adjusted life-years (QALYs) gained are very important to the patients them-
selves. A number of measures of health-related quality of live (HRQOLSs) have been
developed such as the SF-36 and the DAS-28.

3.3.6 The Cost of Relative Risk, Absolute Risk and Numbers
Needed to Treat

Clinical trials frequently present results as the reduction in risk of an adverse event
occurring by the administration of an active ingredient to a treated group of patients
as against the risk of the same event occurring in a control group who receive a
placebo. The result can appear to be impressive, especially as it is usually the



46 M. Zarb Adami and B. Coleiro

relative risk reduction which is reported, rather than the absolute risk. Suppose that
a group of 5000 patients with hyperlipidaemia were enrolled in a study, with 2500
being a drug under test and the other 2500 being given a placebo over a 2-year
period. Suppose further that of the treated group 56 patients suffered an untoward
event (myocardial infarction, fatal or non-fatal or death), whilst in the placebo group
84 patients had a similar outcome. The event rate is calculated as a ratio of events in
the group over number of patients in the group.

Eventsin group

Eventrate= - -
No of patientsin group

Event rate (ctrl) :% =0.0336*100 =3.36%

Event rate (trtd ) =%§0 ~0.0224%100 = 2.24%

Ctrl, control group; trtd, treated group
The relative risk reduction is defined as the treated event reduction as a percent-
age of the event rate in the control group.

Event rate( trtd ) — Event rate ( ctrl )

*100
Event rate(ctrl)

Relative risk reduction =

Relativerisk reduction = w *100=33.33%
0.0336

The absolute risk reduction is defined as the difference in the event rates between
the control group and the treated group.

Absoluterisk reduction=0.0336 -0.0224=0.0112*100=1.12%

On the other hand, the number needed to treat (NNTT) is defined as the number of
patients who must be treated in order to prevent the occurrence of one event, or for
one patient to achieve the benefit. This is the inverse of the absolute risk reduction.

Number needed to treat=1/0.0112=89.28

Therefore, one needs to treat 90 patients to achieve one untoward event less than
would be expected from untreated patients. The cost of that one less untoward event
is the cost of treating 90 patients for a 2-year period. The same concept can be
applied to determine the number needed to harm (NNTH), that is the number of
patients that need to be treated before one adverse effect surfaces.
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3.4 Applying Pharmacoeconomics to Rheumatoid Arthritis

Pharmacoeconomics is a useful tool to therapeutic committees in their role of draw-
ing up formularies and protocols to ensure that the use of sometimes very expensive
drugs is carried out in an economic, effective and equitable manner. A sample of
three different pharmacoeconomic studies carried out in research has been selected
for some consideration in this chapter to outline a few examples.

3.4.1 Case Study 1

As outlined in Chap. 1, rheumatoid arthritis patients frequently suffer from co-
morbidities. Rheumatoid arthritis patients suffering from coronary artery disease
are administered statin. A study carried out by Bansback et al. examined the impact
of the therapies on cardiovascular disease and rheumatoid arthritis over time [15].
The base-case scenario considered female patients whilst a 10-year horizon was
adopted. The authors stated that the perspective was that of the US healthcare payer.
The key clinical parameters were the number of CHD events and the response to
statin therapy, which was measured by the rheumatoid arthritis Disease Activity
Score (DAS28). The measure of benefit was the number of quality-adjusted life-
years (QALYs) gained and these were discounted at an annual rate of 5%. The
analysis considered the direct medical costs of the acquisition of the statins and the
treatment of rheumatoid arthritis (other drugs, out-patient visits, health profession-
als, diagnostic tests and hospitalisation).

Over 10 years, the incremental cost of statin therapy ($62,046) over no statin
therapy ($57,356) was $4,690. The mean gain in QALY's with statin therapy (3.38)
over no statin therapy (2.94) was 0.44. The incremental cost-effectiveness ratio of
statin therapy, over no therapy, was $10,650 per QALY gained.

The authors concluded that statin therapy could be highly cost-effective for the
treatment of rheumatoid arthritis patients due to its dual effects in reducing the risk
of coronary artery disease.

3.4.2 Case Study 2

This study consists of a review of 29 randomised controlled trials and is included
because it illustrates the use of number needed to treat (NNTT), as well as the use
of the incremental cost-effectiveness ratio (ICER) in the determination of cost-
effectiveness. This report reviews the clinical effectiveness and cost-effectiveness of
adalimumab, etanercept and infliximab, agents that inhibit tumour necrosis factor-o
(TNF-a), when used in the treatment of rheumatoid arthritis (RA) in adults [16].
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Table 3.1 Summary of results obtained by Chen et al. indicating NNTTs to achieve various ACRs

Adalimumab Etanercept Infliximab
ACR 20 3.6(3.14.2) 2.1(1.9-2.4) 3.2(2.74.0)
ACR 50 4.2 (3.7-5.0) 3.1 (2.7-3.6) 5.0 (3.8-6.7)
ACR 70 7.7 (5.9-11.1) 7.7 (6.3-10.0) 11.1 (7.7-20.0)

The numbers needed to treat (NNTs) (95 % CI) required to produce an American
College for Rheumatology (ACR) response compared with placebo are reproduced
in Table 3.1.

The authors report that the ICER for etanercept used last is £24,000 per
QALY, substantially lower than for adalimumab (£30,000 per QALY) or for inf-
liximab (£38,000 per QALY). First-line use as monotherapy generates ICERs
around £50,000 per QALY for adalimumab and etanercept. Using the combina-
tion of methotrexate and a TNF-a inhibitor as first-line treatment generates much
higher ICERs, as it precludes subsequent use of methotrexate alone, which is
cheap. The ICERs for sequential use are of the same order as using the TNF-a
inhibitor alone.

3.4.3 Case Study 3

This was a 6-month study undertaken to determine the improved QOL and the
incremental cost-effectiveness ratio (ICER) involved in treating Maltese patients
suffering from resistant RA, with TNF-a inhibitors [17]. The high costs of the new
DMARD:s elicited the need to carry out pharmacoeconomical assessments in order
to inform policy- and decisionmakers of their cost-effectiveness. The 13 patients
included had failed to achieve a low disease activity despite traditional DMARD/s
therapy and were switched onto a TNF-a inhibitor (etanercept, adalimumab or inf-
liximab). Patients were not eligible to participate if pregnant or planning to conceive
suffering from TB or hep B and if they are diagnosed with juvenile chronic arthritis,
ankylosing spondylitis, osteoarthritis, psoriatic arthritis and/or any other rheumato-
logical condition.

The disease-specific Health Assessment Questionnaire (HAQ), the generic
SF-36 and the DAS28 were used as outcome measures. This prospective study, car-
ried out between 2010 and 2011, had a time phase of 6 months, during which
patients were assessed 3 times through the SF-36 and HAQ. At phase 1 (t-0 months),
patients were still being treated with conventional DMARD therapy. Subjects who
accepted to participate in the study were interviewed by the investigator using the
HAQ and SF-36. Raw data obtained for both the SF-36 and the HAQ were inputted
in a Microsoft Excel Database. The final HAQ score and summary scores for every
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HAQ scores over time

Patient 1
Patient 2
Patient 3
Patient 4
Patient 5
Patient 6
Patient 7
Patient 8
Patient 9
Patient 10
Patient 11
Patient 12
Patient 13

—@— HAQ score (phase 1 = 0 months)
—Jl- HAQ score (phase 2 = 3 months)

HAQ score (phase 3 = 6 months)

Fig. 3.1 Illustration of the HAQ scores reported by patients at baseline, 3 months and 6 months
following TNF-a inhibitor therapy

SF-36 domain were calculated. At phase 2 (t-3 months after initiation of TNF-a
inhibitor therapy), participants were reinterviewed using the same questionnaires.
At phase 3 (t-6 months), data from the SF-36 and HAQ were again collected follow-
ing 6 months of TNF-a inhibitor therapy. During both phases 1 and 3, patients were
examined by the rheumatology consultant and assigned a DAS-28 score as a
measure of disease activity. In both phases, medical case notes of patients were
reviewed and related data were collected, namely, DAS-28 scores, treatment regi-
mens, adverse events, history of hospitalisation during the study period and surger-
ies performed related to RA (Figs. 3.1, 3.2 and 3.3).

The three figures illustrate the improvement achieved in each of the measures
utilised in this study from the utilisation of the TNF-a inhibitor therapy.

The study concludes that an improvement in quality of life is achieved within 6
months of therapy, and if this is sustained, the magnitude of the pharmacoeconomic
impact increases substantially. This data transmits the message that, for each
individual patient, the potential of improving the quality of life and the
pharmacoeconomic benefit is evident. Long-term benefit of biological treatment
can be evaluated through further assessments.
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DAS-28 scores over time

Patient 1
Patient 2
Patient 3
Patient 4
Patient 5
Patient 6
Patient 7
Patient 8
Patient 9
Patient 10
Patient 11
Patient 12
Patient 13

+ DAS-28 score (phase 1 = 0 months)
—l- DAS-28 score (phase 3 = 6 months)

Fig. 3.2 Tllustration of the DAS-28 scores reported by every patient at baseline (prior to initiation
of TNF-a inhibitor therapy) and at phase 3 (6 months after initiation of TNF-a inhibitor therapy)
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SF-36 mean scores over time
LI e et

Physical role
Emotional role
Bodily pain
Vitality

Social function
Mental health
General health

Physical function

—@— SF-36 mean scores (phase 1 = 0 months)
- SF-36 mean scores (phase 2 = 3 months)

SF-36 mean scores (phase 3 = 6 months)

Fig. 3.3 Illustration of the scores for every domain within the SF-36 at baseline, 3 months and 6
months following TNF-« inhibitor therapy

Take Home Messages

* All health services are paid for, whether these are paid for directly by the
individual patients, the society through tax, the governments or insurance
companies.

* The advent of medical technology has resulted in more conditions being
treated leading to increased life expectancy and longevity.

* The baby boom is at the moment adding to an increased ageing population.

* Community pharmacists are often the first port of call to patients in the
community setting.

» The longevity and ageing population result in economic constraints on the
healthcare costs.

* Pharmacoeconomics is the subspecialty of health economics which takes
into account the different types of costs, outcomes and impact on the qual-
ity of life of patients helping clinicians and policymakers to choose the
most cost-effective pharmacotherapy whilst maintaining an optimum indi-
vidualised quality of care.
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Chapter 4
Pharmaceutical Care Issues of Rheumatoid
Arthritis Patients

Lilian M. Azzopardi, Louise Grech, and Marilyn Rogers

4.1 Introduction

Along the years, pharmacy as a profession has come a long way. It has grown from
the traditional role of the pharmacist-compounder, preparing and dispensing extem-
poraneous preparations within community pharmacies, to the role of the pharmacist
dispensing ready-made medicines within community pharmacies [1-6]. This move
from product focus to patient focus brought to the forefront the pharmacist interven-
tion as an advisor and coordinator of care. The profession has expanded also within
the pharmaceutical industry where pharmacists contribute at various levels within
the pharmaceutical industry ranging from research and development for innovative
drugs, quality control to pharmacovigilance and pharmaceutical regulatory affairs
personnel. The pharmacy profession has made major strides within the hospital set-
ting with clinical pharmacists participating as the fulcrum of a multidisciplinary
team and contributing to the decision-making for patient care. In this evolution of
the pharmacy profession, the patient’s well-being is the focus of pharmacist’s
activities in whichever setting they are practising, and this is what makes a pharma-
cist a unique player in the different settings.
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The pharmacist, irrespective of whether working within the community, hospital
or pharmaceutical industry setting, is a healthcare professional having the necessary
clinical and pharmaceutical expertise who can provide advice and quality assurance
within a multidisciplinary healthcare team involving the patient [7, 8]. The profes-
sion is patient centred and at the basis of the profession is the concept of pharma-
ceutical care. This chapter draws on clinical examples pertaining to pharmaceutical
care issues of rheumatoid arthritis in order to illustrate the contribution of the phar-
macist. It also describes the use of the RhMAT, an innovative tool that could be
implemented within pharmaceutical care plans for rheumatoid arthritis.

4.2 Pharmaceutical Care: The Contribution of the Pharmacy
Profession

The concept of ‘pharmaceutical care’, which can be defined as ‘the responsible
provision of drug therapy for the purpose of achieving definite outcomes that
improve a patient’s quality of life’ was put forward in the 1990s by Professor
Charles Hepler and Linda Strand [9]. The definition captures the salient aspects of
the service provided by pharmacists, through which pharmacists aid in clinical
decision-making to ensure specific therapeutic outcomes. In rheumatoid arthritis,
the specific therapeutic outcomes constituting a comprehensive pharmaceutical care
plan include the management of the condition; reduction and elimination of rheu-
matoid arthritis symptoms such as pain, morning stiffness and decreased mobility;
slowing or possibly stopping disease progression; and preventing disease-related
comorbidities associated with rheumatoid arthritis such as by ensuring coadminis-
tration of prophylactic treatment for rheumatoid arthritis patients at risk of develop-
ing osteoporosis. In order to achieve these therapeutic outcomes within
pharmaceutical care models, pharmacists must work in liaison with other members
of the healthcare team, including rheumatologists, nurses, physiotherapists, occupa-
tional therapists and podiatrists. This professional intercollaboration ensures an
optimum pharmacotherapy plan which is tailor-made to each individual patient’s
requirements, subsequently improving or maintaining the patient’s quality of life
[10, 11].

The contribution of pharmacists within rheumatoid arthritis pharmaceutical care
models stems from principles of ‘treat to target’, ‘early referral’ for appropriate
pharmacotherapy and the safe use of individualised ‘personalised’ pharmacother-
apy. The focus of pharmaceutical care processes is to identify pharmaceutical care
issues and drug therapy problems and seek ways to resolve these issues through an
individualised pharmaceutical care plan [12]. Several pharmaceutical care models
within the field of rheumatoid arthritis have been the focus of research work. These
highlight the positive impact of the pharmaceutical care service on improving the
quality of service provided, decreasing financial constraints and improving the qual-
ity of life of rheumatoid arthritis patients [10, 13—20]. Pharmacists are in a central
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position in identifying pharmaceutical care issues and engaging in clinical decision-
making within a pharmaceutical care model with the aim of ensuring optimum
patient care and improvement in the quality of life of rheumatoid arthritis patients.

4.3 Categorisation of Pharmaceutical Care Issues
in Rheumatoid Arthritis

In clinical practice, pharmacists providing pharmaceutical care sessions to rheuma-
toid arthritis patients identify pharmaceutical care issues. These pharmaceutical
care issues can be classified as ‘drug therapy problems’ defined as ‘undesirable
events or risks experienced by the patient that involve or are suspected to involve
drug therapy and which inhibit or delay the patient from achieving the desired goals
of treatment’ [21].

The drug therapy problems can be further subdivided into actual and potential
drug therapy problems according to a classification implemented by Scottish
pharmacists-researchers and colleagues, led by Professor Steve Hudson and Dr
John McAnaw. Actual drug therapy problems are problems which are present at the
time of the pharmaceutical care session and should be resolved immediately.
Potential drug therapy problems are problems which are not yet present but which
might arise in future and which could be avoided if timely action is taken. The
aspect of potential drug therapy problems presents a role for the pharmacist as being
proactive and pre-empting potential problems, thereby increasing and ensuring
patient safety. This categorisation system is implemented in the rheumatology clinic
at Mater Dei Hospital, Malta, and has been the subject of research work by one of
the authors [18]. Figure 4.1 illustrates the drug therapy problems categorisation
scheme.

4.3.1 Case Scenarios

A holistic approach needs to be adopted when screening for pharmaceutical care
issues and drug therapy problems in rheumatoid arthritis patients who are known
to have added comorbidities. This holistic approach forms part of the individual-
ised and personalised pharmacotherapy plan, taking into consideration the spe-
cific requirements of each individual patient. A personalised approach offering
the right treatment to the right patient according to their specific needs results in
optimum use of medications within a safety index and a pharmacoeconomic
aspect [22]. The identified drug therapy problems need to be appropriately docu-
mented and discussed with the respective clinician and the patient. Medication
adherence, polypharmacy, drug interactions, prescription errors and lack of
appropriate monitoring or lack of the patient’s ability or willingness to attend for
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Drug therapy problems

\4

Additional medication needs
Unnecessary medication use
Ineffective drug prescribed
Dose too low
Adverse drug reaction

Dose too high

Inappropriate compliance

Monitor Resolve

Potential Actual

Fig. 4.1 Categorisation of drug therapy problems (Source: Drawn from McAnaw [77]. Adapted
from Bayraktar [76] and from Azzopardi [75])

the requested blood and laboratory investigations could result in a number of drug
therapy problems. Table 4.1 illustrates a few clinical case scenarios of various
drug therapy problems.

4.3.2 Patient Monitoring Within Pharmaceutical Care Models

The synthetic DMARDs and the biologic DMARD:s all require a certain amount of
monitoring in order to ensure their safe use. The monitoring of DMARD:s is gener-
ally related to the prevention of adverse reactions relating to bone marrow suppres-
sion such as pancytopenia, as well as liver impairment and renal impairment [23,
24]. Monitoring guidelines such as those issued by the British Society for
Rheumatology help clinicians adhere to correct monitoring when using DMARDs
[25]. In general, each hospital or trust will have local guidelines on monitoring of
DMARD:s. Table 4.2 summarises the monitoring required with DMARD:s.
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Table 4.1 Actual and potential drug therapy problems in clinical practice

Drug therapy
problem

Additional
medication

Unnecessary
medication

Ineffective drug
prescribed

Suboptimum dose
prescribed

Adverse drug
reactions

Dose too high

Actual or
potential

Actual
Potential

Actual

Potential

Actual

Potential

Actual

Potential

Actual

Potential

Actual

Clinical examples

Addition of biologic DMARD to methotrexate 25 mg
weekly in a patient who remains uncontrolled

Use of calcium supplementation in a female patient who is at
high risk of developing osteoporosis

RA patient is well controlled on methotrexate and
hydroxychloroquine but is still taking prednisolone 15 mg as
prescribed at last visit when hydroxychloroquine was also
added. Prednisolone is no longer required and can be
stopped because the combination of the DMARDs should be
enough

Patient is on a proton pump inhibitor (PPI) in absence of any
drugs which induce heartburn

Hydroxychloroquine which is a mild DMARD is prescribed
in a patient with poor prognostic factors. There are no
contraindications to methotrexate which should be
prescribed instead

A patient who is on methotrexate weekly and adalimumab
40 mg alternate weeks which was started approximately 6
weeks before complains that there are no signs of
improvement. A treatment review in terms of the biologic
drug may be required. The pharmacist could double check
with the patient that the adalimumab is being correctly
stored. Adalimumab being a biologic drug and protein in
nature should be stored at a temperature between 2 and 8°
Celsius. Inappropriate storage can lead to denaturing of the
drug leading to ineffectiveness

A patient is prescribed infliximab 3 mg/kg every 8 weeks,
but the RA is not controlled. The dose prescribed is
subsequently increased to 3 mg/kg every 6 weeks

A patient’s relative presents a prescription for methotrexate
2.5 mg weekly. According to previous pharmaceutical care
profile of the patient, the dose should read 12.5 mg weekly
Nausea and vomiting in patients on methotrexate. One
possible suggestion would be to change to the parenteral
route

Patient recently started on tocilizumab is noted to have an
elevation in the lipid profile in comparison to baseline lipid
profile. This elevation could be the result of tocilizumab. The
patient however admits that there was a change in diet due to
recent festivities. Further monitoring of the lipid profile is
required

A patient presents a prescription of leflunomide 100 mg
daily. The patient has been on leflunomide for the past 2
years. The correct dose should be 10-20 mg daily as this is
the maintenance dose

(continued)
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Table 4.1 (continued)

Drug therapy
problem

Inappropriate
compliance

L.M. Azzopardi et al.

alternating with 5 mg daily. During discharge counselling,

impression that he was meant to take 10 mg in the morning

A patient is prescribed once weekly oral methotrexate and
etanercept subcutaneous injection. The patient suffers from
diabetes mellitus, ischaemic heart disease and epilepsy and

etanercept is sufficient and confesses that she does not take

Actual or

potential Clinical examples

Potential Patient presents a prescription for prednisolone 10 mg
the pharmacist notes that the patient was under the
and 5 mg in the evening every day

Actual
has multiple other medications. The patient feels that
the prescribed methotrexate dose

Potential

A widower has been recently diagnosed with early dementia,
and the patient is concerned that he will not be able to
remember to take the weekly methotrexate. The patient is
counselled on the use of medication aids such as alarms and
marking the calendar and the use of pillbox which can be
prepared by relatives or carers

Table 4.2 Monitoring required with respect to commonly prescribed DMARDs

DMARD
Methotrexate
Sulphasalazine

Leflunomide

Hydroxychloroquine
Azathioprine

Ciclosporin

Prescreening

Complete blood count, liver
function tests, renal function tests,
baseline chest X-Ray

Complete blood count, liver
function tests, renal function tests
Complete blood count, liver
function tests, renal function tests,
blood pressure measured on 2
occasions at least 2 weeks apart,
baseline body weight

Liver function tests, renal function
tests, visual acuity

Complete blood count, liver
function tests, renal function tests
Complete blood count, liver
function tests, lipid profile and
renal function tests with serum
creatinine and blood pressure
being checked twice, 2 weeks apart

Routine

Complete blood count, liver
function tests, renal function tests

Complete blood count, liver
function tests

Complete blood count, liver
function tests, regular blood
pressure and body weight

Annual ophthalmic review

Complete blood count, liver
function tests, renal function tests
Complete blood count, liver
function tests, renal function tests
and regular blood pressure
monitoring

Monitoring in relation to biologic DMARD:s is more or less the same for all the
biologic DMARDs. Prescreening required for patients who are to be started on any
biologic DMARD includes hepatitis B and C tests, screening for HIV and screening
for tuberculosis. Biologic DMARDs are highly immunosuppressive drugs, and
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potentially serious infections such as hepatitis B, hepatitis C, HIV and untreated
tuberculosis can lead to life-threatening situations [26, 27]. Ensuring appropriate
prescreening is one of the contributions of the pharmacist towards safe use of bio-
logic DMARD:s. In addition, tocilizumab requires regular lipid and liver tests,
whereas anakinra necessitates the regular monitoring of complete blood count in
order identify neutropenia since treatment with anakinra has been commonly asso-
ciated with neutropenia. There are no guidelines which dictate the regular monitor-
ing of complete blood count, renal function and liver function in patients on biologic
DMARD:s, but in practice clinicians do order regular blood investigations espe-
cially since most patients are on concomitant DMARD treatment such as
methotrexate.

The contribution of the pharmacist within this aspect lies in ensuring correct and
timely monitoring as per guidelines and explaining the importance of adherence to
the required monitoring [28]. Two real case scenarios are described to highlight the
important role of the pharmacist in enhancing appropriate patient monitoring, thus
safeguarding the patients’ health.

4.3.2.1 Real Case Scenario 1

Mr JX is a 53-year-old gentleman who has been suffering from rheumatoid arthritis
for the past 20 years. He is currently on regular methotrexate 25 mg weekly, folic
acid 10 mg weekly and infliximab administered at a dose of 5 mg/kg every 8 weeks.
The patient presents to the Day Unit for his scheduled infliximab. Prior to the drug
administration, the clinical pharmacist checks his blood profile and notes that the
patient is not booked for further complete blood counts and renal and liver function
tests and he does not have a scheduled appointment with the rheumatologist. This is
confirmed with the patient who states that he has no further appointments with the
rheumatologist nor appointments for bloods tests. The pharmacist alerts the rheu-
matologist to book the necessary appointments.

4.3.2.2 Real Case Scenario 2

Mrs RM is a 30-year-old lady diagnosed 2 years ago with rtheumatoid arthritis and
is on sulphasalazine 1 g three times daily. The lady presents to pick up her medica-
tion, and the pharmacist notes that Mrs RM has not been to the phlebotomy clinic
for her scheduled blood investigations and subsequently there are no results for the
complete blood count and renal and liver function tests. This is not the first time this
has happened over the past year, and the patient admits that ever since getting a
promotion, her life has become more hectic, and attending for blood investigations
is a waste of time. The pharmacist discusses the issue with the patient and explains
that compliance to blood investigations ordered by the clinician ensures safe use of
sulphasalazine.
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4.4 The RhMAT as an Innovative Tool
Within Pharmaceutical Care Models

The role of the pharmacist in identifying pharmaceutical care issues is established.
But how can pharmacists further develop the pharmaceutical care service to a higher
level and integrate higher standards of care delivered to rheumatoid arthritis
patients? What tools are required to support pharmacists to offer the best service,
ensuring quality of care? The RhMAT, Rheumatoid Arthritis Medication Assessment
Tool, is a novel tool that integrates quality of care and pharmaceutical care issues
within the pharmaceutical care models. It is a tool which can be used by pharmacists
practising with rheumatoid arthritis patients to further sustain a stronger service.

The concept of medication assessment tools introduced by the University of
Strathclyde researchers is a way forward in the design and implementation of phar-
maceutical care models [29]. Medication assessment tools are evidence-based
instruments with the aim of evaluating, prescribing and monitoring adherence to
established guidelines in specific conditions. Validated medication assessment tools
have been developed for a number of chronic conditions including heart failure and
coronary artery disease, diabetes mellitus, pain management in cancer patients and
asthma [30-34]. Medication assessment tools offer a systematic approach in identi-
fying pharmaceutical care issues and also identifying gaps to established guidelines
which can be resolved within a multidisciplinary team.

The major clinical contributions of the RAMAT are twofold: namely, its ability to
capture the degree of adherence of each individual patient’s pharmacotherapy plan
to evidence-based guidelines and its ability to identify the actual gaps which lead to
the degree of non-adherence towards evidence-based guidelines. The RhMAT can
be used in a clinical practice setting within a pharmaceutical care model to capture
pharmaceutical care issues and identify and close pharmacotherapy gaps, thereby
improving the quality of care service offered to patients, thus enhancing patients’
safety and quality of life [35].

4.4.1 Design and In-Practice Application of the RRMAT

The RhMAT consists of criteria based on latest evidence-based guidelines, recom-
mendations and standards on rheumatoid arthritis and its management as set out by
the leading experts in the field, namely, the American College of Rheumatology
(ACR), the European League against Rheumatism (EULAR), the British Society
for Rheumatology (BSR) and the National Institute for Health and Care Excellence
(NICE). The summary of product characteristics for each drug included in the
RhMAT is used as reference for criteria related to drug pharmacological properties
such as contraindications and counselling [35].

A general instructions sheet for the RhMAT is available as a user reference guide.
The instructions, which define the outcome that can be chosen for each criterion
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listed, help promote uniformity in clinical settings where the tool is used by differ-
ent raters.

The RhMAT is designed in the form of a table allowing the pharmacist to be able
to easily document the necessary response in the least possible time-consuming
manner. The RhMAT consists of 11 separate sections dealing with:

i. Diagnosis of rheumatoid arthritis
ii. Use of analgesics and nonsteroidal anti-inflammatory drugs
iii. Use of methotrexate
iv. Use of sulphasalazine
v. Use of hydroxychloroquine
vi. Use of leflunomide
vii. Use of sodium aurothiomalate parenteral preparation
viii. General screening for biological therapies
ix. Use of biological therapies
x. Use of glucocorticoids
xi. Remission cases

Each criterion is judged for applicability and adherence in practice. If the cri-
terion is applicable, a ‘Yes’ answer is required. If the criterion is not met, then the
response would be ‘No’. If the ‘No’ response is justified according to a logistic
reason, then it is a justified No (Noj) and the justification is given in the com-
ments section. If the ‘No’ is unjustified, then the (Noy;) should be marked. In the
case of the criterion adherence which cannot be determined due to incomplete
data which cannot be collected through the patient’s medical case notes and nei-
ther through the patient’s interview, then the response to the criterion should be
marked as insufficient data (ID) [35]. Table 4.3 illustrates an extract from the
RhMAT.

The RhMAT incorporates a mathematical equation which yields the adherence
rate to the criteria included in the tool. Adherence rate to the RhMAT is calculated
as the sum of the ‘Yes’ responses expressed as a percentage of the total number of
applicable cases whereby the applicable cases constitute the number of ‘Yes’
responses, the ‘No unjustified” (No,;) responses and the ‘insufficient data’ (ID)
responses:

Z(Yes) x100

Adh =
Frenee Y (Yes+NO, +ID)

The total adherence rate to the RhMAT incorporating all the 11 sections can be
calculated. The adherence rate to each of the separate individual applicable sections
depending on the drugs prescribed for individual patients can also be calculated.
Therefore, if a patient is on methotrexate and sulphasalazine, the pharmacist can
calculate the total RhRMAT adherence rate as well as the adherence rate for the indi-
vidual sections pertaining to methotrexate and sulphasalazine separately. The aver-
age time taken to complete the RhMAT in an outpatient clinic setting is 15 min.
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Table 4.3 RhMAT extract: sections on use of methotrexate and biologics

Methotrexate

1.

8.

Used as a first-line DMARD in absence of
contraindications

. Pretreatment screening including chest

X-ray, CBC, ESR, CRP, LFTs, renal
profile, in accordance with local protocol

. Regular monitoring according to monitoring

protocol schedule including mouth ulcers,
nausea and vomiting, dyspnoea

. Contraindications, namely, pregnancy,

breastfeeding, active local or systemic
infection, bone marrow suppression excluded

. The patient has been prescribed methotrexate

at dose that is unambiguously expressed as a
ONCE a WEEK administration

. The patient has been counselled and

information leaflet given

. Issues of family planning and breast

feeding have been explained to the patient
Patient is coprescribed folic acid 10 mg weekly

General screening for biologic therapy

L.

Patient satisfies EULAR recommendation
criteria for starting biological therapy

. Pretreatment screening including screening

for mycobacterial infections (Quantiferon
test), hepatitis B, hepatitis C and HIV in
accordance with local protocol has been
carried out

. Patient has been counselled about the

treatment, namely, side effects, family
planning, live vaccines, malignancy

. Routine follow-up monitoring including

DAS examination and blood investigations

N/A

Q

Yes

a

NoJ

a

Noy;

a

a
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Pharmacist’s
ID | comments

4.5 Quality-of-Life Tools Within Pharmaceutical Care Models

In everyday life, rheumatoid arthritis can have an impact on various physical and
psychological domains of the patients, ranging from moods and emotions, social
life, hobbies, activities of daily living, and personal and social relationships.
Rheumatoid arthritis affects patients’ quality of life [36—42].

Quality-of-life tools gather information from the patients’ perspective about the

impact the disease is having on their day-to-day living and to what extent the condi-
tion is interfering with the patients’ lifestyle. Quality-of-life tools are instrumental in
evaluating the response of patients to pharmacotherapy prescribed in the management
of chronic conditions such as rheumatoid arthritis. Appropriate changes in pharmaco-
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therapy may affect a patient’s quality of life in a positive or negative manner, leading
to health-related quality-of-life outcomes. Pharmacists can make use of quality-of-life
tools in order to assess and adjust pharmacotherapy accordingly, with the aim of
improving health-related quality-of-life outcomes. Such quality-of-life tools can be
used as adjuvant tools to the RhMAT within pharmaceutical care models [18, 43].

4.5.1 Generic and Specific Health-Related Quality-of-Life Tools

There are two main approaches to assess health-related quality of life, namely, using
disease-specific tools or generic (general) tools.

Specific rheumatoid arthritis health-related quality-of-life instruments are spe-
cific to rheumatoid arthritis based on the extent of functional disability caused by
the condition. These tools are more sensitive to changes characteristic to the pro-
gression of rheumatoid arthritis [44].

There are various rheumatoid arthritis-specific health-related questionnaires
including:

¢ Health Assessment Questionnaire (HAQ) [45]

e Arthritis Impact Measurement Scales (AIMS) [46]

* McMaster Toronto Arthritis Patient Preference Disability Questionnaire
(MACTAR) [47]

¢ Functional Status Index (FSI) [48]

» Toronto Functional Capacity Questionnaire (TFCQ) [49]

The Health Assessment Questionnaire is however the most widely used due to its
practicality within a clinical setting, validity and reliability [50-53]. The Health
Assessment Questionnaire (HAQ) targets specifically the activities of daily living.
The domains of the Health Assessment Questionnaire consist of eight categories,
namely, dressing, arising, eating, walking, hygiene, reaching, gripping and running
errands. Each category has two to three questions aimed to quantify the difficulties
in performing daily activities. The patient is given a choice of four response options
on a Likert scale ranging from ‘without any difficulty’ score 1, ‘with some difficulty’
score 2, ‘with much difficulty’ score 3 and ‘unable to do’ score 4. The maximum
score for each question in each of the eight categories of the HAQ is taken to repre-
sent the score for that category. The maximum scores of each of the eight categories
are added up and subsequently divided by 8 (the total number of the categories) to
give a mean HAQ score ranging between 0 and 3 [45, 50, 51]. Clinically, a mean
score of 0 indicates no difficulty, a score of 1 indicates some difficulty, a score of 2
indicates much difficulty or assistance needed, and a score of 3 indicates unable to
perform. The lower the score, the better the quality of life. A HAQ score greater than
or equal to 1.5 indicates limitation in performing activities of daily living and pos-
sibly the need to review pharmacotherapy with the aim of optimising drug therapy.

In contrast to disease-specific health-related quality-of-life tools, generic health-
related questionnaires are designed to assess a complete range of dimensions which
apply to a variety of health states, conditions and diseases. These are therefore not
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restricted and not specific to particular conditions offering a holistic approach to
patients who very often have comorbidities. Generic health-related tools can also be
used to provide data which allows comparison between a variety of different dis-
eases. Examples of generic health-related quality-of-life instruments include:

* The Sickness Impact Profile (SIP) [54]

* Quality of Well-Being Index (QWB) [55]

* Nottingham Health Profile (NHP) [56]

e Medical Outcomes Study Short Form 36 (SF36) [57]

The Medical Outcomes Study Short Form 36 (SF36) is the most widely generic
tool used in rheumatology conditions including rheumatoid arthritis. The SF36 con-
sists of one multi-item scale which assesses eight health concepts or domains:

. Limitations in physical activities due to health problems

. Limitations in social activities due to physical or emotional problems

. Limitations in usual role activities due to physical health problems

. Effect of body pain

. General mental health including extent of psychological distress and well-being
. Limitations in usual role activities due to emotional problems

. Vitality

. General health perceptions

0NN LN A~ W

The SF36 provides individual scoring for the eight subscales and takes approxi-
mately 10 min to complete [57]. The Health Assessment Questionnaire and the
Medical Outcomes Study Short Form 36 questionnaire are the health-related quality-
of-life tools mostly quoted in studies relating to rheumatoid arthritis [5S8—64].

4.6 Medication Adherence as Part of Pharmaceutical Care
Models

Medication adherence encompasses a relationship between the prescriber and the
willingness of the patient to adhere to the prescribed plan which has been specifi-
cally designed together with the patient to accommodate the patient’s lifestyle. It is
useless prescribing and ensuring that the best practice pharmacotherapy is pre-
scribed according to the latest evidence-based guidelines to meet each individual
patient needs without taking into consideration the patient’s perception. In practice,
it is futile to prescribe subcutaneous biologic DMARDs, which are costly, to patients
who are unwilling and do not agree on taking such treatment. It is also useless pre-
scribing methotrexate to patients who refuse to take methotrexate because of fear of
its potential side effects. Therefore, the possibility of patient non-adherence with
prescribed pharmacotherapy which could result due to the patient’s own character-
istics, perceptions, beliefs and concerns and sometimes cultural issues needs to be
taken into consideration when prescribing [65-67].

The contribution of the pharmacist towards improving patients’ medication
adherence is of utmost importance [68]. The responsibility of the pharmacist lies in
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two aspects, namely, through patient education and through the ability and respon-
sibility of the pharmacist to understand and listen to the concerns voiced by patients
with respect to their prescribed pharmacotherapy. Firstly, patient education and
empowerment are of utmost importance and form an integral part of pharmaceutical
care sessions. It is the responsibility of the pharmacist, as the drug expert, who is
also in a coordinating position within the multidisciplinary team, to carry out patient
counselling on pharmacotherapy. Patients need to be aware and to fully understand
why each drug is being prescribed, thereby increasing the patients’ confidence in
the necessity of the pharmacotherapy being used to reduce or eliminate disease
progression which will otherwise lead to decreased quality of life. Secondly, and
equally important is that pharmacists need to listen to the patients’ concerns and
fears about their prescribed medications. Studies have shown that patient education
together with prescribers’ and pharmacists’ understanding of patients’ concerns
about the medications prescribed further improves patients’ adherence in long-term
chronic conditions such as rheumatoid arthritis. Medication adherence in turn
improves patients’ quality of life and reduces waste and financial constrains in rela-
tion to unused medication [69-74].

Effective management of rheumatoid arthritis and avoidance of progression of
the condition results from both the appropriate evidence-based prescribing of phar-
macotherapy as well as patients’ adherence to the pharmacotherapy prescribed.

Take Home Messages

* Pharmacists are the sole healthcare professionals able to provide a pharma-
ceutical care service.

* The RhMAT is a novel medication assessment tool specifically designed
for rheumatoid arthritis.

* The RhMAT aids pharmacists to capture the degree of adherence of the
pharmacotherapy prescribed for each patient in relation to the latest
evidence-based guidelines.

* The RhMAT also aids pharmacists to identify pharmacotherapy gaps
which result in pharmaceutical care issues.

* Identification of pharmaceutical care issues allows the pharmacist to work
in close collaboration with rheumatologists in order to suggest the best
possible pharmacotherapy tailor-made to each individual patient’s needs
sustaining the contribution of the pharmacist as an essential healthcare pro-
vider in clinical decision-making.

» The use of health-related quality-of-life tools within pharmaceutical care
models should be encouraged to aid in providing a holistic approach to care.

* As part of the pharmaceutical care model, pharmacists are key healthcare
professionals able to offer counselling and patient education on medica-
tions, thereby increasing medication adherence.

* Pharmaceutical care service provision results in improved patient care,
quality of life, reduction in medication waste and subsequently reduction
in financial constraints.
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Chapter 5
Transitional Care: Caring Across the Interface

Karen Farrugia and Margarida Caramona

5.1 Introduction

It is no surprise and no news that patients experience problems and unwanted hassle
when they move across different care settings such as from the primary to secondary
care settings, and vice versa. Movement of patients across the healthcare interface
may not be completely smooth-running.

The problem mainly stems from lack of communication which very often results
from logistic issues rather than the unwanted desire of healthcare professionals at
different setups to communicate with each other [1-3].

Healthcare professionals and policymakers are aware of this fallacy and aim to
provide a seamless care scenario where patients move across care settings with the
least possible problems, least potential risk for medication errors and if possible
without unwanted patient harm [4-8]. This chapter discusses the movement of rheu-
matoid arthritis patients across primary and secondary care settings, underlining the
required collaboration between the community pharmacy and the hospital
pharmacy.
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5.2 The Hospital Pharmacist and the Community
Pharmacist: Bridging the Gap

Pharmacists play an important role in medication reconciliation during transitional
care to reduce medication errors and subsequent consequences [9-14]. In second-
ary care, medicine reconciliation is carried out by hospital pharmacists on admis-
sion and on discharge. On admission to hospital, medicine reconciliation is of
utmost importance to rule out any potentially existing medication discrepancies.
Medication reconciliation on admission provides the secondary care team with an
accurate list of medications taken by the patients whilst in the primary care setting
and at home [15-19].

Medication reconciliation on discharge forms an important part of the phar-
maceutical care plan which aims to ensure continuity of care across the two
interfaces [20-27]. Medication reconciliation on discharge is more complex than
medication reconciliation on admission. On discharge, the pharmacist needs to
ensure that the list of medications against which patients are being discharged is
comprehensive. The discharge medications will include medications with which
the patients presented to the hospital and which were not changed, those medica-
tions which were added on whilst in hospital and which need to be continued
whilst at home and those medications, such as a course of prednisolone, which
were started whilst in hospital but which need to be tapered down whilst the
patient is at home. Discharge counselling is closely linked with medication rec-
onciliation. On discharge, pharmacists provide discharge counselling to the
patients educating them on the appropriate use and administration of medica-
tions such as frequency of administration, drug-food interactions, what side
effects to expect and how to manage them amongst other aspects [28, 29].
Hospital pharmacists are the last point of contact most patients would encounter
prior to being discharged back to the primary care setting and in the community
setting.

Once in the primary and community setting, the community pharmacists become
the first port of call for patients who might have queries, concerns or doubts about
their medication. Despite appropriate counselling from the hospital pharmacists,
patients may still be confused over their new medications or which medications
need to be stopped or dose reduced after some time from discharge. Medicine rec-
onciliation by community pharmacists at this stage confirms that patients under-
stand and can follow the pharmacotherapy plan prescribed by the secondary care
team thereby ensuring continuity of care [30, 31]. Furthermore community pharma-
cists are the healthcare professionals whom patients within the community and pri-
mary care setting are most likely to frequently visit. Very often, over time, a
relationship of trust, confidence and friendship is built between the community
pharmacists and their regular patients putting community pharmacists at the fore-
front of pharmaceutical care and chronic disease management within a community
setting [32—40].
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5.3 The Community Pharmacist’s Contribution
to Rheumatoid Arthritis Patients

Rheumatoid arthritis patients are followed up to an extent, through the out-patient
setting and very rarely are admitted to hospital as in-patients for treatment of the
condition itself. Rheumatoid arthritis can be considered as a chronic condition
which is mainly managed through an out-patient setting. Community pharmacists
who are dispensing the prescribed rheumatoid arthritis pharmacotherapy are ideally
placed to design and implement individualised pharmaceutical care plans, subse-
quently identifying pharmaceutical care issues and drug therapy problems as they
might arise. The pharmaceutical care model presented and discussed in Chap. 4 can
be implemented by community pharmacists for rheumatoid arthritis patients whilst
collaborating with pharmacists from the rheumatology hospital setting [41].

There are several ways in which community pharmacists can contribute towards
optimum management and care of rheumatoid arthritis patients. Community phar-
macists can capture patients showing early signs and symptoms indicative of rheu-
matoid arthritis subsequently referring the patients to clinicians for timely
appropriate pharmacotherapy.

Whilst dispensing medications to the rheumatoid arthritis patients, the commu-
nity pharmacists re-enforce patient counselling on the appropriate use and correct
dosage regimen. They are also in an ideal situation to identify and prevent drug-drug
interactions which can arise from time to time, such as the interaction between
methotrexate and the antibiotic cotrimoxazole which could be prescribed to patients
by clinicians who are unaware of the patients’ use of methotrexate. Furthermore
community pharmacists play an essential role in identifying and managing side
effects in relation to pharmacotherapy used in rheumatoid arthritis. The community
pharmacists can assess medication adherence and identify patients who fail to refill
their prescriptions on their next scheduled visit, indicating a possible non-adherence
problem.

The use of biologic DMARD:s in rheumatoid arthritis pharmacotherapy presents
added opportunities for community pharmacists to monitor and guide patients in a
safe manner. Patients suffering from infections or recurrent infections are likely to
seek the advice of the community pharmacists in relation to medications they can
take. Patients on biologic DMARDs should therefore be reminded to interrupt their
treatment with biologics until the infection is resolved. Vaccination is another aspect
which features in community pharmacy setting. Community pharmacists should
recommend the flu vaccine to all patients at high risk including patients on biologic
DMARD:s. Live vaccines, which may be acquired through community pharmacies,
must not be administered to patients on biologic DMARDs. The community phar-
macist will be able to identify such a contraindication and refer the patient
accordingly.

These are a few examples of the contribution and role of the community pharma-
cists within a pharmaceutical care model for rheumatoid arthritis patients.
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Community pharmacists are able to identify various pharmaceutical care issues and
liaise with the hospital-based clinical pharmacist, thereby ensuring continuity of
optimum individualised care within the primary care settings. Community pharma-
cists are able to identify patients who are not responding to the prescribed pharma-
cotherapy and whose quality of life is being severely impacted because of
inefficacy.

5.3.1 Barriers to Community Pharmacy Pharmaceutical Care
Models

Barriers to effectively resolving identified pharmaceutical care issues exist, despite
the ability of the community pharmacists to identify such issues. This is because
community pharmacists may not have easy access to the medication plan or dis-
charge note outlined within the secondary care setting. They may not, at all times,
have direct access to the patients’ clinicians or the clinical pharmacists within the
secondary care. Shared care guidelines and the use of health information technology
such as the implementation of shared electronic patient records are examples of
ways to overcome or decrease the communication barrier between the primary and
secondary care setting [42—45]. Shared care guidelines are designed to assist health-
care professionals at different interface settings reach clinical decisions in a system-
atic approach thus allowing the seamless transfer of patients [46, 47]. A shared care
model allows for improved co-ordination between secondary and primary care
retaining the patients’ well-being and quality of life at the centre of the service pro-
vision [48, 49].

Continuous education sessions organised with the aim of sharing with commu-
nity pharmacists the latest evidence-based guidelines and recommendations on
rheumatoid arthritis help to promote confidence of the community pharmacists in
managing a complex condition such as rheumatoid arthritis and further improving
the pharmaceutical care service offered to patients.

In order to achieve the best possible pharmaceutical care plan, pharmacists at
both interfaces need to interact not only with each other and with clinicians but also
with other healthcare professionals such as practice nurses, physiotherapists, occu-
pational therapists and podiatrists who are involved in managing rheumatoid arthri-
tis patients [50, 51].

Take-Home Messages

* Movement of patients across the care interface may result in medication
problems.

* Pharmacists play an important role in medication reconciliation both on
admission and on discharge.

» Hospital pharmacists are very often the last healthcare professionals whom
patients discharged from the secondary care setting meet.
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* Community pharmacists are often the first port of call to patients in the
community setting.

* Through the implementation of pharmaceutical care models, community
pharmacists can improve the quality of care of rheumatoid arthritis patients.

* Liaison between community pharmacists and hospital pharmacists work-
ing within the rheumatology field is essential to ensure optimum continuity
of care.

Real Case Scenario 1

Mrs KC is a 45-year-old lady who has been suffering from rheumatoid arthri-
tis for the past 15 years. She is currently on methotrexate 25 mg weekly and
folic acid 10 mg weekly. Mrs KC has been recently seen by the rheumatolo-
gist who introduced etanercept 50 mg once weekly to her therapy plan. Mrs
KC presents to the community pharmacy with a prescription for etanercept
and admits to the community pharmacist that she is unsure as to how to take
etanercept. The community pharmacist invites Mrs KC to a private area and
shows the patient how to use the etanercept pen. The patient is encouraged to
learn to self-administer etanercept. In order to ensure a good technique and
boost the patient’s confidence in using the pen, the pharmacist invites Mrs KC
to visit the pharmacy to self-administer the next dose.

Real Case Scenario 2

Mr TR is a 65-year-old gentleman who presents to the pharmacy with a pre-
scription to pick up his scheduled leflunomide 20 mg. As soon as he walks
into the community pharmacy, the pharmacist notices that the patient is not
his usual self. The pharmacist notices that the patient has swollen and tender
joints in his hands. He admits that lately he has been suffering from early
morning stiffness and he has pain mainly in his hands. The pharmacist urges
the patient to visit his clinician as he might need treatment review and in the
meantime dispenses an appropriate nonprescription analgesic.

Real Case Scenario 3

Mrs TR is a 78-year-old lady suffering from rheumatoid arthritis and diabetes
mellitus. She has been admitted to the local hospital for management of con-
gestive heart failure exacerbated by a community-acquired pneumonia. The
pharmacist at the local hospital calls at the community pharmacy to confirm
Mrs TR’s treatment and ensure continuity of care since Mrs TR is a bit con-
fused about her medications and it was difficult to develop an accurate medi-
cation history on admission.

5
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Conclusion: Teaching Pharmaceutical Care
of Rheumatoid Arthritis Patients to Student
Practitioners: Imparting Care

“Knowledge is not understanding, understanding is not wisdom, wisdom is not
empathy, empathy is not care. Care (however) adds quality.” This is a quote by the
late Professor Steve Hudson, who besides music, among other things in life, strongly
held the pharmacy profession at heart. He passionately transmitted the very essence
of pharmaceutical care concepts to his students both at an undergraduate and post-
graduate level. The concept of imparting “care” not empathy toward patients in
need of our service as pharmacists in order to continuously contribute to a higher
level of quality of service provision was ingrained in each pharmacist coming in
contact with him. This is exactly what pharmacy and pharmaceutical care is all
about. Students can be thought to design and compile individualized care plans for
their patients through various exercises, but the best practice is through direct con-
tact with the patients themselves. It is through direct clinical experiences that we
grow as pharmacists and in turn help our profession to further evolve along the
years.

This book attempts to give an overview of the theory required to understand and
gain wisdom into the rheumatoid arthritis as a condition. The authors of the book
have where possible used clinical examples to illustrate pharmaceutical care issues
encountered in rheumatoid arthritis patients. Yet, the best way to learn about rheu-
matoid arthritis and effectively care for the patients is through direct pharmacist-
patient experience. Listening to the patients’ concern is the best way for pharmacists
to learn to care and subsequently effectively offer the best possible service.

Patient Experience

This is a brief first-hand overview of living with rheumatoid arthritis. I have been
suffering and living with theumatoid arthritis for the past 34 years. At the age of 18
years, I had the first symptoms of rheumatoid arthritis suffering from swelling and
stiffness in my hands and knees. The pain in my knees hindered me from being able
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to walk on my own, even for short distances. My parents immediately took me to
our family doctor who referred me for further tests. The tests confirmed rheumatoid
arthritis. Needless to say, I was deeply shocked and saddened to find myself diag-
nosed with rheumatoid arthritis, limited in movement and also in the activities of
daily living. I was told it was a condition which is lifelong and that at that point in
time, there was no cure. Before rheumatoid arthritis struck, I was a very active teen-
ager living a normal life, wearing heels and enjoying partying and dancing.
Rheumatoid arthritis limited all these joys and I found myself being helpless, need-
ing help to walk around and do the basic things in life, let alone dancing and wear-
ing heels!

Once confirmed rheumatoid arthritis, I started attending regular hospital visits.
At the time I was prescribed soluble aspirin for the pain in addition to simple
paracetamol. However this proved of little benefit and I had to learn to cope with
rheumatoid arthritis. Soon after I was seen again in the hospital and was prescribed
sulfasalazine to be taken three times daily. This seemed to work even though every
now and then I would get an attack or flare up and I would require hospitalization
for administration of intravenous methylprednisolone. Sometimes I would do away
with the drip and get an intra-articular injection of steroid in the effected joint. As
the condition progressed, I was prescribed gold injections which I took for 10 years.
The condition continued to progress and when etanercept was launched, I was put
on it in addition to methotrexate as a weekly dose. I learned to self-inject etanercept.
Etanercept worked miracles and for the first time I felt I could live a “normal” life.
However after a number of years, the condition hit back again and my specialist
decided to switch me onto a different drug called infliximab. I have been on inflix-
imab for at least 6 years now and so far the condition seems to have been sup-
pressed. During my rheumatoid arthritis experience, I underwent a total elbow
replacement procedure carried out in the United Kingdom. Living with rheumatoid
arthritis is not easy. One has to learn to cope and adapt to living with the condition.
Itrequires a lot of understanding and patience from our relatives and carers. However
one cannot give up on life. Despite rheumatoid arthritis, I am married and have a son
who is preparing to get married himself in the coming year and hopefully I will be
able to slowly but surely aid in the wedding preparations. One way to overcome the
condition is also by maintaining oneself educated as much as possible on the condi-
tion and the treatment provided. The healthcare team are after all always there to
provide the necessary support so might as well maximize their service.

Patient Experience

I am a 44-year-old lady who was diagnosed at age 20. At the time I worked self-
employed as a hairdresser and was dating my husband. At one point I started getting
pain and swelling in my hands and wrists. My feet especially my knees and my
ankles were swollen and painful. I did not give it much thought at first as I thought
these were probably due to overdoing it at the hair salon. However as time went by,
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the symptoms remained and did not get better on weekends when I did not work.
My future husband pushed me to visit the family doctor who ran a few tests and sent
me off to the hospital for a visit at a rheumatology clinic. I was already a bit shaken
having to go to a rheumatology unit without knowing what it entailed exactly. At the
clinic, I was calmly and professionally told that I was diagnosed with rheumatoid
arthritis. I was immediately started on methotrexate weekly tablets and predniso-
lone tablets among other medications. I was not very keen on starting the predniso-
lone since one of the symptoms was weight gain. The issue of methotrexate being
teratogenic and that pregnancy was strictly forbidden while I was on methotrexate
was discussed. At the time, having children was not planned. I could hardly take
care of myself let alone plan to have children. My fiancé was very understanding
and supportive. After approximately 4 weeks, I noticed a clear improvement in the
symptoms. Eventually the condition was controlled even though I could not work
long hours as a hairdresser as this tired me and I got occasional flare-ups if I over-
worked at work. Over the years, the condition progressed and I was administered
various other drugs including etanercept and subsequently infliximab to success-
fully control the condition. I underwent total hip replacement at both hips and had
to give up on my job as a hairdresser. The major disappointment in my life was the
issue of not being able to try and have children. The issue was discussed several
times with my specialist and my husband. The pros and cons were weighed each
time and though my husband seemed to accept the fact that having children was not
to be in our case, and at times for my benefit was not in favor of a decision to have
children, I, myself, found it a bit more difficult to accept. Nonetheless, looking back
on life today at 44 years, I believe I have the determination to go on and smile to the
world. I am an aunt to a beautiful nephew and have a loving family, an adorable
husband, and a great team of specialists at the hospital and in the community phar-
macy who go out of their way to help me.
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ACER Average cost-effectiveness ratio
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FH4 Tetrahydrofolate

FSI Functional Status Index

HAQ Health Assessment Questionnaire

HIV Human Immunodeficiency Virus

HLA Human leukocyte antigen

HRQOL Health-related quality of life

ICER Incremental cost-effectiveness ratio

ID Insufficient date with respect to RhRMAT criterion
IL-1 Interleukin 1

IL-6 Interleukin 6

LDL Low-density lipoprotein

LGY Life years gained

MACTAR McMaster Toronto Arthritis Patient Preference Disability Questionnaire
MAT Medication Assessment Tool

MCP Metacarpophalangeal

MCH Mean corpuscular hemoglobin

MCHC Mean corpuscular hemoglobin concentration
MCV Mean corpuscular volume

MTP Metatarsophalangeal

NICE National Institute for Health and Care Excellence
NHP Nottingham Health Profile

No’ Justified nonadherence to RhMAT criterion

Noy; Unjustified nonadherence to RAMAT criterion
NSAIDs Nonsteroidal anti-inflammatory drugs
NNTH Number needed to harm

NNTT Number needed to treat

PPI Proton pump inhibitor

QALY Quality-adjusted life years

QWB Quality of Well-Being Index

RA Rheumatoid arthritis

RF Rheumatoid factor

RhMAT Rheumatoid Arthritis Medication Assessment Tool
RNA Ribonucleic acid

SF36 Medical Outcomes Study Short Form-36

SIP Sickness Impact Profile

TFCQ Toronto Functional Capacity Questionnaire
TNF Tumor necrosis factor

UDHR Universal Declaration of Human Rights
VEGF Vascular endothelial growth factor



Index

A

Abatacept, 29, 31

Absolute risk, 45-46

Acute phase reactant, 9, 10

Adalimumab, 20, 28, 31, 47, 48, 57

Adherence, 55, 59-61, 64-65, 73

Adherence rate, 61

Aetiology, 4-5

Alcohol, 24

American College of Rheumatology, 8, 21, 22,
30, 60

Amyloidosis, 6

Anaemia, 7, 9, 25

Anakinra, 20, 28, 29, 31, 59

Analgesics, 21-23, 61

Anti-cyclic citrullinated peptide (anti-CCP),
9-11, 13

Anti-nuclear antibody (ANA), 7, 9

Aspirin, 20, 21

Autoimmune disease, 3, 11

Azathioprine, 27, 31, 58

B

Biologic drugs, 22, 29-31

Breastfeeding, 10, 31, 62

British Society for Rheumatology, 30, 31, 56, 60

C

Caplan’s syndrome, 6
Cardiovascular disease, 7, 11, 47
Carpal tunnel syndrome, 6
CD20, 21, 29

Certolizumab, 20, 28, 31
Ciclosporin, 27, 31, 58

Clinical pharmacist, 53, 59, 74
Community pharmacist, 40, 51, 72-75
Co-morbidities, 5, 7, 11, 21, 47
Complete blood count (CBC), 9, 58, 59, 62
Compression syndromes, 6
Congestive heart failure, 29, 75
Corticosteroids (steroids), 21

Cost, 30, 39, 41-47

Cost-benefit, 4345
Cost-consequence, 43
Cost-effectiveness, 43—-44, 47, 48
Cost-minimisation, 43

Cost-utility, 43, 45

Counselling, 58, 60, 65, 72, 73
C-reactive protein (CRP), 9
Cytokines, 4, 7, 21, 26, 28
Cytomegalovirus, 4

D

Deformity, 4, 5

Diagnosis, 8-12, 21, 61

Direct costs, 42, 47

Disease activity score (DAS28), 47

Disease modifying anti-rheumatic drugs, 33,
34,37, 66

Disease progression, 4, 11, 20, 21, 23, 54, 65

Drug therapy problems, 54-57, 73

Dry mouth, 6

E

Episcleritis, 6

Epstein—Barr virus, 4

Erythrocyte sedimentation rate (ESR), 9, 10,
30, 62

© Springer Science+Business Media Singapore 2016 85
L. Grech, A. Lau (eds.), Pharmaceutical Care Issues of Patients
with Rheumatoid Arthritis, DOI 10.1007/978-981-10-1421-5



86

Etanercept, 20, 28, 29, 31, 47, 48, 58, 75

European League Against Rheumatology
(EULAR), 7, 8, 10, 22, 30, 31, 60,
62

Extra-articular manifestations, 4-6, 11

F

Felty’s syndrome, 7
Functional disability, 63
Fusion protein, 28, 29

G

Genetic factors, 4

Glomerulonephritis, 6

Golimumab, 20, 28, 31

Guidelines, 21-24, 30, 31, 56, 59, 60, 64, 65,
74

H

Health, 39-45, 47, 51, 60, 63-65

Health assessment questionnaire (HAQ), 48,
49, 63, 64

Health related quality of life tools, 63—65

Hepatitis B, 29, 58, 59, 62

Hepatitis C, 29, 59, 62

Hepatomegaly, 7

Hospital pharmacist, 72

Human Immunodeficiency Virus (HIV), 29

Hydroxychloroquine, 22, 26-27, 30, 31, 57,
58, 61

I

Immunodeficiency, 24, 26

Incremental costs, 42

Indirect costs, 42

Inflammatory arthritis, 1, 5

Infliximab, 20, 28, 29, 31, 47, 48, 57, 59
Intangible costs, 42

Interleukin, 4, 7, 20, 21, 26, 28, 29

J
Joints, 1-3, 5, 811, 21, 75
Juvenile idiopathic arthritis, 1

L

Leflunomide, 10, 20-22, 26, 30, 31, 43, 57,
58, 61,75

Liver disease, 12, 24

Index

Liver impairment, 24, 27, 56
Lymphadenopathy, 7

M

Magnetic resonance images (MRI), 8

Malignancy, 7, 30, 62

Manifestations, 4-7, 11

Medication adherence, 55, 64-65, 73

Medication assessment tool, 60, 65

Medication reconciliation, 72, 74

Metacarpophalangeal joints, 10

Metatarsophalangeal (MTP) joints, 8, 10

Methotrexate, 4, 10, 20-25, 28-31, 48, 57-59,
61, 62,64,73,75

Monitoring, 21, 30, 43, 55-60, 62

Monoclonal antibody, 28, 29

Mononeuritis multiplex, 7

Monotherapy, 22, 23, 28-31, 48

Morbidity, 6, 7, 42, 45

Morning stiffness, 5, 54, 75

Mpycoplasma, 4

N

Neurological manifestations, 6

Neuropathy, 6, 27

Neutropenia, 7, 59

Non-steroidal anti-inflammatory drugs, 21, 22
Number needed to treat (NNTT), 46, 47

(0}

Obliterative bronchiolitis, 46—48
Onset, 3-5, 8, 10, 22
Opportunity costs, 42
Osteoporosis, 7, 54, 57
Outcomes, 21, 41-44, 51, 54, 63

P

Pharmaceutical care, 53-65, 72-74

Pharmaceutical care issues, 53-65, 73, 74

Pharmaceutical care plan, 54, 72-74

Pharmacist, 40, 43, 51, 53-55, 57-65, 72-75

Pharmacoeconomics, 39-51

Pharmacotherapy, 8, 19-31, 51, 54, 55, 60,
62-65, 72-74

Pharmacy, 39, 41, 53, 55, 71, 73-75

Pregnancy, 10, 11, 31, 62

Prevalence, 3

Prognosis, 4,9, 11-12, 21

Psoriatic arthritis, 1, 48

Pulmonary fibrosis, 6, 25



Index

Pulmonary manifestations, 6
Pyramidal approach, 20-22

Q

Quality-adjusted life-years (QALYs), 45, 47,

48

Quality of life, 2, 5, 11-12, 21, 39, 42, 49, 51,

54,55, 60, 62-65, 74

R

Relative risk, 4546

Renal impairment, 24, 26, 27, 56

Rheumatoid arthritis, 1-12, 19-31, 39-51,
53-65,71, 73-75

Rheumatoid factor (RF), 7, 9

Rheumatoid nodules, 5

RhMAT, 54, 60-62, 65

Rituximab, 20, 29-31

S

Scleritis, 6

Scleromalacia, 6

Serology, 8

Side-effects, 25, 29, 30
Sjogren’s syndrome, 6
Skin, 5-7, 27

Smoking, 4

Sodium aurothiomalate, 20, 27, 30, 61
Splenomegaly, 7
Spondyloarthropathies, 1, 5
Squeeze test, 8

Subluxation, 6

Sulfasalazine, 20-22, 25, 30
Symptoms, 5, 6, 8, 10, 11, 21, 54, 73
Synovial membrane, 3-5

T

Teratogenic, 31

Thrombocytopenia, 7

Tocilizumab, 20, 29, 31, 57, 59

Toxicity, 20, 25, 27, 30, 42

Transitional care, 71-75

Tuberculosis, 28, 58, 59

Tumour necrosis factor (TNF), 4, 20, 21, 26,
28-31

Tumour necrosis factor inhibitor, 4

U
Ulceration, 6, 24, 25
Ultrasound, 8

A\
Vaccination (vaccines), 73
Vasculitis, 6, 7

W
Washout procedure, 26

X
X-ray, 4, 8, 12, 58, 62



	Foreword
	Preface
	Acknowledgements
	Contents
	Contributors
	Chapter 1: Understanding Rheumatoid Arthritis
	1.1 Introduction
	1.2 Historical Overview of Rheumatoid Arthritis: From Skeleton to Art
	1.3 Prevalence
	1.4 Pathophysiology
	1.5 Aetiology
	1.6 Clinical Manifestations
	1.6.1 Skin Manifestations, Oral and Ocular Involvement
	1.6.2 Pulmonary Manifestations
	1.6.3 Neurological Manifestations
	1.6.4 Renal Manifestations
	1.6.5 Felty’s Syndrome
	1.6.6 Cardiovascular Co-morbidities and Rheumatoid Arthritis
	1.6.7 Malignancy
	1.6.8 Osteoporosis

	1.7 Relevant Investigations
	1.8 Diagnosis of Rheumatoid Arthritis
	1.9 Pregnancy and Breastfeeding
	1.10 Early Diagnosis: A Must to Ensure Better Prognosis and Improved Quality of Life
	References

	Chapter 2: Pharmacotherapy of Rheumatoid Arthritis
	2.1 Introduction
	2.2 From Peruvian Bark to Biologic Era
	2.3 Treatment Shift: The Inverted Pyramidal Approach
	2.4 Disease-Modifying Antirheumatic Drugs: Synthetic and Biologic DMARDs
	2.5 Synthetic DMARDs
	2.5.1 Methotrexate: Not Just a Chemotherapy Drug
	2.5.1.1 Dosage and Administration
	2.5.1.2 Contraindications to Methotrexate Therapy
	2.5.1.3 Side Effects of Methotrexate

	2.5.2 Sulfasalazine
	2.5.2.1 Dosage and Administration
	2.5.2.2 Contraindications to Sulfasalazine
	2.5.2.3 Side Effects of Sulfasalazine

	2.5.3 Leflunomide
	2.5.3.1 Dosage and Administration
	2.5.3.2 Contraindications to Leflunomide
	2.5.3.3 Side Effects of Leflunomide

	2.5.4 Hydroxychloroquine
	2.5.4.1 Dosage and Administration
	2.5.4.2 Contraindications to Hydroxychloroquine
	2.5.4.3 Side Effects of Hydroxychloroquine

	2.5.5 Other Less Commonly Used Synthetic DMARDs

	2.6 Biologic DMARDs: Latest Treatment Modalities
	2.7 Treatment Strategies
	2.7.1 Treatment Strategies in Pregnancy and Breastfeeding: What Are the Options?

	References

	Chapter 3: Pharmacoeconomics and Rheumatoid Arthritis
	3.1 Introduction
	3.2 Health as a Human Right
	3.2.1 Health at a Price?
	3.2.2 Health Services and Economic Implications
	3.2.3 Pharmacoeconomic Implications

	3.3 The Mutlifacets of Cost
	3.3.1 Cost-Consequence Analysis
	3.3.2 Cost-Minimisation Analysis
	3.3.3 Cost-Effectiveness Analysis
	3.3.4 Cost-Benefit Analysis
	3.3.5 Cost-Utility Analysis
	3.3.6 The Cost of Relative Risk, Absolute Risk and Numbers Needed to Treat

	3.4 Applying Pharmacoeconomics to Rheumatoid Arthritis
	3.4.1 Case Study 1
	3.4.2 Case Study 2
	3.4.3 Case Study 3

	References

	Chapter 4: Pharmaceutical Care Issues of Rheumatoid Arthritis Patients
	4.1 Introduction
	4.2 Pharmaceutical Care: The Contribution of the Pharmacy Profession
	4.3 Categorisation of Pharmaceutical Care Issues in Rheumatoid Arthritis
	4.3.1 Case Scenarios
	4.3.2 Patient Monitoring Within Pharmaceutical Care Models
	4.3.2.1 Real Case Scenario 1
	4.3.2.2 Real Case Scenario 2


	4.4 The RhMAT as an Innovative Tool Within Pharmaceutical Care Models
	4.4.1 Design and In-Practice Application of the RhMAT

	4.5 Quality-of-Life Tools Within Pharmaceutical Care Models
	4.5.1 Generic and Specific Health-Related Quality-of-Life Tools

	4.6 Medication Adherence as Part of Pharmaceutical Care Models
	References

	Chapter 5: Transitional Care: Caring Across the Interface
	5.1 Introduction
	5.2 The Hospital Pharmacist and the Community Pharmacist: Bridging the Gap
	5.3 The Community Pharmacist’s Contribution to Rheumatoid Arthritis Patients
	5.3.1 Barriers to Community Pharmacy Pharmaceutical Care Models

	References

	Conclusion: Teaching Pharmaceutical Care of Rheumatoid Arthritis Patients to Student Practitioners: Imparting Care
	Patient Experience
	 Patient Experience

	Glossary
	Index

