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Abstract

ABSTRACT

This thesis describes the development and evaluation of a self-monitoring and patient-
initiated follow-up service for people with rheumatoid arthritis (RA) or psoriatic
arthritis (PsA) on methotrexate. Using a mixed methods approach including a
randomised controlled trial (RCT) and qualitative semi-structured interviews.

The overall aims of this thesis were to design an alternative model of care which could
be delivered in rheumatology outpatients by clinical nurse specialists (CNS) in order to
reduce the burden of established patients in clinic. This is followed by an evaluation of
intervention effectiveness and safety, along with an exploration of the mechanisms of
action and patient acceptability.

One hundred patients from University College Hospital London (UCLH) with either RA
or PsA on methotrexate were recruited into the trial and were followed for six
consecutive blood tests. Patients randomised to the intervention group were required
to monitor their symptomes, side effects and laboratory results and use this information
to initiate care from the CNS. The results indicated that patients were able to
accurately initiate a consultation with their nurse on approximately 75% of occasions.
The intervention led to 55% fewer appointments with the CNS (p<0.0001) and 39%
fewer GP appointments (p=0.07) compared to usual care, with tentative evidence to
suggest cost savings. There were no significant differences in clinical or psychosocial
well-being, including function, pain, quality of life and mood. Intervention participants
were positive about the new model of care, valuing its efficiency and tailored
approach. The service allowed patients to gain new knowledge and use this
information along with the skills they obtained to take control of their health and
arthritis.

This model of care may, therefore, be a viable alternative for established RA and PsA

patients on methotrexate in order to reduce healthcare utilisation without
compromising clinical or psychosocial well-being.
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Chapter 1 — Introduction to Rheumatoid and Psoriatic Arthritis

CHAPTER 1 - INTRODUCTION TO RHEUMATOID AND
PSORIATIC ARTHRITIS

1.1 PROLOGUE

The intention of this thesis is to develop and evaluate the effectiveness and
acceptability of a self-monitoring and patient-initiated service for patients with
rheumatoid arthritis (RA) or psoriatic arthritis (PsA) from the patient perspective. The

specific aims of this thesis were:

To establish the current evidence for patient-initiated services in rheumatology

in comparison to other models of care.

e To understand the benefits, to healthcare utilisation and psychosocial well-
being, of formal self-monitoring across a range of long-term conditions.

e To design a self-monitoring and patient-initiated service that could be
delivered in rheumatology outpatients by Clinical Nurse Specialists (CNS).

e To evaluate the effectiveness and safety of this intervention in relation to
usual care.

e To identify the mediators and moderators of intervention effectiveness.

e To establish patient acceptability and the value placed on this model of care.

This introductory chapter will, therefore, provide an overview of the clinical features of
both RA and PsA, including diagnostic criteria, the possible causes and risk factors of
disease onset, prevalence and incidence rates, mortality and co-morbidities,
pharmacological management and the disease and treatment monitoring
requirements. It concluded with an assessment of the financial impact of these two

conditions on the UK National Health Service (NHS).

1.2 DEFINITION

RA and PsA are both classified as chronic inflammatory arthritis that primarily affect
the joints. Both conditions are described as “autoimmune” meaning that certain cells
of the body attack other healthy cells and tissues. The synovial tissue, which maintains

the nutrition and lubrication of the joints becomes swollen and inflamed and causes
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pain, stiffness and disability (Husted, Gladman, Farewell, & Cook, 2001). Both RA and
PsA have a wide clinical spectrum, from mild joint symptoms to severe inflammation
and damage but in some cases sustained remission is possible (Gladman, Hing,

Schentag, & Cook, 2001; Svensson et al., 2013) (Figure 1.1).

Swelling of
Joints ? :
Dueto [ | / £ 3

Psoriasis
of Skin

Figure 1.1. Photograph of the effects of RA and PsA

RA typically affects the small joints of the hands and feet symmetrically, although any
synovial joints can be involved. Other organs can also be affected including the lungs,
blood vessels and the haematopoietic system. Many autoimmune diseases also involve
the skin; the most prevalent in rheumatology is PsA, which is arthritis in association
with psoriasis. In contrast to RA, PsA not only affects the joints but also the
surrounding structures such as tendons and ligaments, particularly the enthesis — the
point where a ligament or tendon joins bone, as well as the skin and nails. Joint
involvement is asymmetrical and the distal interphalangeal joints of the hands and feet
are more frequently affected than in RA. Most patients with PsA have mild to
moderate psoriasis, and there is some evidence to suggest a correlation between total
joint involvement and the extent of skin disease (Elkayam, Ophir, Yaron, & Caspi, 2000;
Serarslan, Giler, & Karazincir, 2007). For some the arthritis predates the skin disease

but can be diagnosed by a family history of psoriasis or PsA (Cantini et al., 2010).
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1.3 DIAGNOSIS

There is no single diagnostic test for either RA or PsA; diagnosis involves a series of
clinical and laboratory observations. In the early stage this relies heavily on the history
and examination of the patient, with blood and imaging tests helping to confirm the
most likely diagnosis. The American College of Rheumatology (ACR) and the European
League Against Rheumatism (EULAR) (Aletaha et al., 2010) classification are now the

most applied criteria for RA (Table 1.1).

Table 1.1.ACR/EULAR 2010 classification criteria for RA

Criterion Definition Score

A. Joint involvement (swollen or tender)

e 1largejoint e Large refers to shoulders, elbows, 0
e 2-10 large joints hips, knees & ankles. 1
e 1-3 small joints (with or without e Small refers to the joints of the
involvement of large joints) hands & feet. 2
e 4-10 small joints (with or without
involvement of large joints) :
e >10 joints (at least 1 small joint) 5
B. Serology (at least 1 test result is needed for classification)
e Negative RF and negative ACPA tests 0
e Low-positive RF or low-positive ACPA 2
e High-positive RF or high-positive ACPA 3
C. Acute-phase reactants (at least 1 test result is needed for classification)
e Normal CRP and normal ESR e Normal/abnormal is determined 0
e Abnormal CRP or abnormal ESR by local laboratory standards 1
D. Duration of symptoms (self-report)
e <6 weeks 0
e >6 weeks 1

RF — Rheumatoid Factor; ACPA — Anti-Citrullinated Protein Antibody; CRP — C-Reactive Protein; ESR —
Erythrocyte Sedimentation Rate

These criteria are applied if the patient has at least 1 joint with definite clinical

synovitis that cannot be better explained by another disease. A total score of 6 is
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needed for classification of definite RA. Although patients with a score of <6 are not
classifiable as having RA, their status can be reassessed to determine if the criteria may

be fulfilled at a later date.

PsA was first recognised as a distinct condition in 1964 by the American Rheumatology
Association (ARA) (Blumberg, Bunim, Calmns, Pirani, & Zvaifler, 1964). Diagnosis of PsA
is primarily established through the presence of signs and symptoms associated with
both skin and joint involvement and by eliminating other forms of inflammatory
arthritis including RA. There is, however, clinical overlap between RA and PsA and,
therefore, diagnosis is easier if psoriasis is present. In some patients with PsA the
pattern of joint involvement is very similar to that of RA but the rheumatoid factor, the
antibody directed against the body’s own tissue, is usually negative whilst in RA it is
normally positive. The Classification Criteria for PsA (CASPAR) (Taylor et al., 2006) has

been shown to be highly sensitive to the diagnosis of PsA (Figure 1.2).

e Inflammatory articular disease (joint, spine or enthesis)
o AND at least 3 points from the following:
o Current psoriasis (2 points), a personal history of psoriasis (1 point), or a
family history of psoriasis (1 point)
o Typical nail dystrophy (1 point): onycholysis, pitting, hyperkeratosis
o Negative RF (1 point): ELISA or pephelometry preferred
o Dactylitis (1 point): current dactylitis or a previous episode noted by a
rheumatologist

o Juxta-articular new bone formation (1 point): on hand or foot radiograph.

RF — Rheumatoid Factor; ELISA — Enzyme-Linked Immunosorbent Assay
Figure 1.2. Classification criteria for PsA

1.4 PREVALENCE AND INCIDENCE

It has been almost 50 years since the first age and sex-specific estimates of RA
prevalence were published in the UK. Using the ARA 1958 criteria, 2.1% of males and
5.2% of females had probable or definite RA. Rising with age in both sexes, reaching a
maximum of 6% in males aged 75 years and over and 16% in females aged 65 to 74

years (Lawrence, 1961). Applying the subsequent 1987 ACR criteria Symmons et al.,
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(2002) were able to capture those who were in remission but had some accumulated
damage as a result of their RA. In this two stage process Symmons et al., (2002) used a
screening questionnaire and clinical examination of positive responders, classified as
participants who reported ever having had swelling of two or more joints (excluding
the ankles) lasting for 4 or more weeks, or who had ever been told by a doctor that
they had RA. Although the classification criteria used were different from those in the
study conducted by Lawrence (1961), there appears to be some change in prevalence
rates in the last 50 years. A fall in numbers was reported in all women except those
over the age of 75 for whom there was an 8% increase. This reduction in prevalence
rates for women has been observed in other studies (Doran, Crowson, O'Fallon, &
Gabriel, 2004), notably since the 1960s, and has been attributed to the protective
effect of the oral contraceptive pill. In contrast the prevalence in males had risen by
27-30% for those aged 45 and older in the study by Doran et al., (2004). A number of
studies have estimated the prevalence of PsA to be between 1 and 420 cases per
100,000, depending on the country of the study (Cantini et al., 2010). There are,

however, currently no accurate figures for the UK.

Several papers have been published over the last 20 years estimating the incidence
rates of RA in the UK. The most recent study by Humphreys et al., (2012), utilising the
2010 criteria, reported incidence rates as 40 per 100,000; 54 per 100,000 for women
and 25 per 100,000 for men. In women the peak age of incidence was younger than in
men, with highest rates between the ages of 45 and 74 years. In men incidence
appeared to increase with age, with highest rates in men over 65 years old. A
systematic review by Alamanos, Voulgari and Drosos (2006) identified 28 studies
reporting either the incidence and/or prevalence of RA worldwide. Whereas, incidence
rates in the UK were comparable to other countries for both men and women,

prevalence estimates were considerably higher in the UK.

The systematic review of PsA by Cantini et al., (2010) found that incidence rates
ranged between 3 and 23.1 cases per 100,000; however, the review did not include
any studies from the UK. Harrison, Silman, Barrett, Scott and Symmons (1997) did find
that in the UK incidence rates for PsA were 3.6 for males and 3.4 for females per

100,000, less than in other European countries (Alamanos, Voulgari, & Drosos, 2008).
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In contrast to RA, equal numbers of males and females are affected by PsA and the
mean age of onset is between 30 and 55 years (Cantini et al., 2010). For approximately
70% of patients psoriasis develops before the onset of arthritis, for 15% the two
conditions occur within 12 months of each other and in the remainder arthritis

precedes the onset of psoriasis by more than 1 year (Cantini et al., 2010).

1.5 AETIOLOGY

Both RA and PsA are diseases of unknown cause. A number of risk factors have been
identified to help explain the development, persistence and outcome of these
conditions. The general consensus is that they are multi-factorial diseases that occur as
a result of a combination of genetic and environmental factors. The primary causes will

now be discussed; however, this is not an exhaustive list.

1.5.1 Genetic

There is a lack of consensus on the role of genetics in the development of RA. Whilst
MacGregor et al., (2000) estimated that the genetic contribution to RA susceptibility is
around 60%, recent research has suggested that genes are of lesser importance and in
fact environmental effects may be more important in the development of the
condition than previously thought (Svendsen et al., 2002). Being able to determine the
impact of genetics in the development of PsA is complicated by the difficulty in
discerning whether a genetic marker is specifically associated with skin disease, joint
disease, or both. Due to the polygenic nature of the disease a number of genes may be
contributing small effects resulting in the wide range of symptoms. Research has
suggested that PsA is highly heritable, with heritability far higher than that of psoriasis
alone and also in comparison to RA (Gladman, Farewell, Pellett, Schentag, & Rahman,
2003; Bhalerao & Bowcock, 1998; Myers, Kay, Lynch, & Walker, 2005; Rahman & Elder,
2005). The development of the PsA classification criteria should help to improve our
understanding of the genetic factors contributing to this condition by having a clear

definition of what constitutes a case of PsA.

1.5.2 Hormones

As noted previously RA is more common in women than men, suggesting that

reproductive and hormonal factors may play a role in the development of the disease.
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A large number of studies have identified that the oral contraceptive pill has a
protective effect, most likely postponing disease onset rather than preventing the
disease (Silman & Pearson, 2002). In addition, pregnancy can reduce disease activity by
50-75% and disease onset by 70%. This then increases, however, more than fivefold in
the first 3 months postpartum (Silman, Kay, & Brennan, 1992). This increase has been
associated with elevated secretion of the pro-inflammatory hormone prolactin whilst
breastfeeding. Similarly, pregnancy in the 2 years prior to onset of psoriasis is
associated with a decreased risk of developing PsA, even after adjusting for the
influence of age, duration of psoriasis and corticosteroid use (Thumboo et al., 2002).
Exposure to the oral contraceptive pill or hormone replacement therapy, and
menopause were, however, not linked to the development of PsA (Thumboo et al.,

2002).

1.5.3 Smoking

Smoking has been linked to both the development and course of RA and PsA, but in
differing ways. In a recent meta-analysis of observational studies Sugiyama et al.,
(2010) concluded that males who had ever smoked were 1.89 times more likely to
develop RA compared to non-smokers and for females 1.27 times. Smoking 20 or more
packets a year posed a similar risk for both males and female, with odd ratios of 2.31
and 1.75 respectively. The review also showed that the risk of developing seropositive
RA in smokers is greater than the risk of developing seronegative RA (Sugiyama et al.,
2010). Smoking, psoriasis, and PsA have an interesting relationship. Smoking is a risk
factor for the development of psoriasis on its own (Setty, Curhan, & Choi, 2007) but
the time to development of PsA decreases with smoking prior to psoriasis onset and

increases with smoking after psoriasis onset (Rakkhit et al., 2007).

1.5.4 Socio-economic status

Although there is no evidence to suggest a link between socio-economic status and
onset of RA, it does appear to have an impact on the course and outcome of the
disease. A number of authors have reviewed the literature in this area and patients
with RA who live in socially deprived areas have been found to experience worse
physical function and higher mortality rates (Symmons, 2002). Lower formal education

has also been associated with increased mortality, morbidity, physical function, tender
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and swollen joint count and more x-ray damage in RA (Symmons, 2003). It is unclear,
however, why these differences exist; it may in part be due to the lower rates of
medication adherence in these groups or due to late presentation of symptoms and
diagnosis. There has been little research exploring the relationship between socio-

economic status and PsA and these potential associations remain to be explored.

1.5.5 Infection

There has been a vast amount of interest in the role of infections as the initiators of
the inflammatory process in RA and PsA. It has been suggested that infection could
trigger the development of these conditions in a genetically susceptible group.
Although a number of infections have been implicated, including post-streptococcal
tonsillitis, parvovirus, rubella, Epstein-Barr virus and Borrelia burgdorferi, there is no
epidemiological evidence that suggests these infections could explain a significant

number of cases in either condition (Symmons et al., 1997; Cantini et al., 2010).

1.5.6 Diet

In a recent review of 14 studies Pattison, Harrison and Symmons (2004) concluded that
consumption of olive oil and fish oil were associated with protective effects against RA
onset, particularly for seropositive RA. A mixed picture was presented for both caffeine
and alcohol, with some studies reporting an association between increased risk of RA
and higher consumption and others reporting no significant difference. There was
more convincing evidence that eating more fruit, cooked vegetables and cruciferous
vegetables (e.g. cabbage, broccoli, and cauliflower) was associated with a lower risk of
developing RA. There has been little research exploring the impact of diet on the
development and course of PsA; however, a generally healthy diet and supplementary
fish oils have been recommended for psoriasis (Raychaudhuri & Farber, 2001;

Raychaudhuri & Gross, 2000).

1.6 MORTALITY

A number of studies have shown that patients with RA and PsA have an increased risk
of death compared to the general population. These studies vary in their diagnosis

criteria, exclusion and inclusion criteria, length of follow-up, duration of disease before
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recruitment, methods of statistical analysis and the causes of death. Overall, however,

the findings are consistent.

In the most recent systematic review and meta-analysis of mortality in RA Dadoun et
al., (2013) synthesized 11 longitudinal studies representing 51,819 patients. The
review looked at studies pre 1970, from 1970 to 1983 and after 1983, which
corresponds to the introduction of methotrexate. The meta-analysis suggested a
significant decrease in incident mortality rates over the 3 periods, starting at 4.7 per
100 person-years for studies before 1970, 3 per 100 person-years from 1970 to 1983
and 2 per 100 person-years for those studies conducted after 1983. A significant
decrease in incidence the mortality rate of 2.84% per year was found over time. These
rates were significantly higher than in the general population, with higher mortality

rates associated with older age at diagnosis and longer length of follow-up.

There is some discordance when looking at mortality rates in PsA. Some studies have
shown no increase in mortality (Shbeeb, Uramoto, Gibson, O'Fallon, & Gabriel, 2000;
Wilson et al., 2009) whilst others show rates similar to that of the RA population
(Wong et al., 1997). A UK study found that the leading causes of death in PsA were
cardiovascular disease (38%), diseases of the respiratory system (27%), and malignancy
(14%) (Buckley et al., 2010). Mortality was not significantly different from the general
UK population. This is supported by a more recent systematic review that found no
increased risk of cardiovascular mortality for patients with PsA (Horreau et al., 2013).
In a cohort sample of patients with PsA followed prospectively over close to 20 years
the risk for premature death was related to previously active and severe disease, the
level of medication and the presence of erosive disease (Gladman, Farewell, Wong, &
Husted, 1998). It remains to be seen whether modern treatments, such as biological

agents, will alter these findings in PsA or RA.

1.7 CoO-MORBIDITIES

1.7.1 Cardiovascular disease

The prevalence of ischemic heart disease, atherosclerosis, peripheral vascular disease,

congestive heart failure, cerebrovascular disease, hyperlipidaemia, hypertension,
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myocardial infarction, stroke, coronary artery disease, along with type Il diabetes, are
significantly higher in patients with RA and PsA than in the general population (Han et
al., 2006; Horreau et al., 2013). There is however, some evidence to suggest that the
introduction of methotrexate is associated with a reduced risk of cardiovascular
disease in patients with RA and PsA, as a result of reduced inflammation (Westlake et

al., 2010; Horreau et al., 2013).

1.7.2 Lung problems

The inflammatory process characteristic of arthritis can affect the membrane lining the
lungs (the pleura), leading to pleurisy and fluid collection around the lungs. This can
result in problems such as collapsed lung, coughing up blood, infection, or pleural
effusion —the accumulation of fluid between the lung and the chest cavity.
Rheumatoid nodules can also form in the lungs, although in most cases these are
harmless. Interstitial lung diseases rarely develop as a complication of RA and
respiratory problems are not generally a feature of PsA. Treatments for both
conditions can however, cause interstitial lung disease, characterized by shortness of
breath, cough and fever. These symptoms tend to improve when the drugs are

stopped.

1.7.3 Eye complications

RA and PsA can affect the eyes in several ways. Inflammation of the episclera, the thin
membrane that covers the sclera is a common complication of RA. It is usually mild,
but the eye can become red and painful. Scleritis, inflammation of the white of the
eye, is more serious and can lead to vision loss. Having RA also puts the individual at
risk of Sjogren’s syndrome (Ramos-Casals, Brito-Zerdn, & Font, 2007), a condition in
which the immune system attacks the lacrimal glands, which produce tears. This
causes the eyes to feel gritty and dry. If not treated, dryness can lead to infection and
scarring of the conjunctiva (the membrane that covers the eye) and to corneal
ulceration. Eye involvement in RA and PsA occurs in between 2 and 25% of cases

(Cantini et al., 2010; Matsuo et al., 1997).
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1.8 PHARMACOLOGICAL MANAGEMENT

There is no known cure for either RA or PsA; therefore, treatment aims to reduce the
impact of the disease by limiting the symptoms of pain, stiffness and fatigue. Reducing
inflammation and the consequent irreversible joint damage that leads to disability,

maintains or improves quality of life (Pollard, Choy, & Scott, 2005).

Aggressive treatment early in the disease course normally involves a combination of
drugs. Drug treatment can be broken down into three types. The first is for the relief of
symptoms, with pain relief being the number one priority for patients. The second
aims to slow or halt the disease process to prevent progressive functional impairment.
The latter are often called disease modifying anti-rheumatic drugs (DMARDs). The third
are the new class of biologic agents which are often used in combination with

DMARDS.

1.8.1 Non-steroidal anti-inflammatory drugs

Non-steroidal Anti-inflammatory Drugs (NSAIDS) have analgesic and fever reducing
effects, as well as anti-inflammatory properties. NSAIDS are used for symptomatic
relief only and will not alter the course of the disease in RA or PsA. As these drugs have
been associated with a number of adverse drug reactions including gastrointestinal
and renal effects clinicians are cautious in ensuring that there are no contra-indications
and that the lowest dose is prescribed for the shortest period of time. The success of
disease modifying anti-rheumatic drugs (DMARDS) has enabled the use of NSAIDS to
be reduced significantly. If a patient continues to need high doses of NSAIDS for

symptomatic relief this may reflect inadequate disease control.

1.8.2 Analgesics

Analgesics such as paracetamol and codeine, or combinations of these two drugs help
to control pain and are used by most patients with arthritis at some point in the course
of their disease. Weak opioids, however, such as codeine, dextropropoxyphene and
tramadol, despite having short-term benefits for pain management, can cause adverse
effects that may outweigh the benefits. Therefore, an alternative non-opioid analgesic

should be considered first (Whittle, Richards, & Buchbinder, 2013).
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1.8.3 Disease modifying anti-rheumatic drugs

Any anti-rheumatic drug that reduces radiographic joint damage is known as “disease-
modifying”. The most commonly used DMARDS include methotrexate, sulphasalazine,
leflunomide and hydroxychloroquine. In the past the care pathway in the UK for a
patient with RA involved the introduction of DMARDS at a point when there was
evidence of radiological erosions. It has, however, been argued that these criteria
often failed to identify recent onset RA as erosions are usually seen on X-rays relatively
late in the disease and reflect existing and usually irreversible damage. Radiographic
damage and disease activity are independent contributors to impaired physical
function in both early and late RA (@degard et al., 2006) which has led to the view that
DMARD therapy should not be delayed but used early in patients with persistent
synovitis, exhibited by joint swelling and raised inflammatory markers in the blood
(National Institute for Health and Care Excellence, 2013b). Clinically, the aim of any
therapeutic intervention is to reduce disease activity to the lowest level possible in the
shortest period of time. Research suggests that for symptoms, joint damage, function
and quality of life, any delay in introducing DMARDs is inferior to early commencement
(Nell et al., 2004). The benefits experienced as a result of this early DMARD therapy
have been shown to persist for up for 5 years after the drug is introduced when

compared with a delayed start (Finckh, Liang, van Herckenrode, & de Pablo, 2006).

DMARDS can be used as a monotherapy, but also in combination regimens that include
one or more DMARDS, usually methotrexate plus another and sometimes with
glucocorticoids and/or a biologic agent (see section 1.8.4, page 36). Evidence suggests
that these combination therapies can prolong the period during which patients are in
remission and do not compromise tolerability (e.g. Breedvald et al., 2006). Current UK
guidelines for treating RA recommend that methotrexate should be initiated as the
first DMARD therapy, either as a monotherapy or as part of a combination of other
drugs, including another DMARD (sulphasalazine or hydroxychloroquine) plus short-
term glucocorticoids (National Institute for Health and Care Excellence, 2013b). Ideally
this therapy should be within 3 months of the onset of persistent symptoms. Prior to
this it is important to use NSAIDs and analgesics to control symptoms. Once

satisfactory disease control has been achieved the number of drugs can be reduced,
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often stopping corticosteroids first, and the doses of the other drugs reducing to a
level where disease control is maintained. If a patient fails to respond to at least two
conventional DMARDS (including methotrexate), in the UK under National Institute for
Health and Care Excellence (NICE) guidelines, they may be considered for anti-tumour
necrosis factor (anti-TNF) therapies or other biologic therapies (National Institute for

Health and Care Excellence, 2013b) (see section 1.8.4, page 36).

Methotrexate is considered to be the gold standard treatment for patients with RA, it
is also used extensively in patients with PsA and is the most widely used drug in
patient’s naive to DMARDs (Coates L et al., 2012; National Institute for Health and Care
Excellence, 2013b). Methotrexate is most commonly administered orally and starts as
a weekly dose of between 7.5 and 15mg, depending on age and the presence of co-
morbidities or co-medication. If disease activity remains unsatisfactory the dose can be
increased up to a maximum of 25mg over a period of 1-3 months. It can take 6-8
weeks before the benefits of methotrexate are first seen. As with all drugs any
potential benefits have to be weighed against the potential for side effects. Adverse
reactions to methotrexate occur in half of treated patients, but tend to be minor and
can often be managed without cessation of the drug; these include nausea and
vomiting, oral ulcers and elevation of liver enzymes (Espinoza et al., 1992; Emery,
Sebba, & Huizinga, 2013). Rarer but more serious side effects include an effect on the
bone marrow to lower platelets or neutrophils in the blood. Methotrexate is usually
prescribed in combination with folic acid or antiemetic drug to reduce gastrointestinal,

mucosal and haematological side effects (Emery et al., 2013).

As with any medications that suppress the immune system, methotrexate poses some
increased risk of the body’s vulnerability to infections and other diseases. As a
consequence before commencing methotrexate, patients are assessed for any
evidence of tuberculosis. An anti-flu and anti-pneumococcal pneumonia vaccination is
also given before starting the drug. As a consequence patients should not receive live
vaccinations whilst taking the drugs and are asked to seek immediate medical
attention if they develop persistent fever or unexplained symptoms. If an infection

does develop and patients are required to take antibiotics, methotrexate is stopped.
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1.8.4 Biologic agents

In the last decade, there have been significant advances in treating RA and PsA,
especially for patients whose arthritis does not respond to traditional DMARDs. The
most important improvement for these patients has been the development of a group
of drugs called biologic response modifiers or biologic agents. Biologics work by
blocking specific chemical triggers of inflammation and target specific proteins
(cytokines) in the immune system known to increase inflammation and cause damage
in arthritis. By blocking these cytokines these drugs reduce inflammation and have
relatively few side effects. These agents block the pro-inflammatory cytokine tumour
necrosis factor (TNF) alpha and are used when a patient has “failed” or not responded
adequately to traditional DMARDs. These anti-TNF agents are often used in
combination with traditional DMARDs, usually methotrexate, for greater effectiveness.
This may need to be varied for individual patients because of differences in the
method of administration and treatment schedules. The self-injecting anti-TNF drugs
etanercept (trade name Enbrel) and adalimumab (trade name Humira) in combination
with methotrexate have been found to reduce disease activity and the number of
swollen and painful joints with a consequent reduction of pain, morning stiffness and
fatigue (Klareskog et al., 2004; Breedveld et al., 2006). They also lower the blood
markers of inflammation and in the longer term damage and disability are also

reduced.

Current NICE guidelines (National Collaborating Centre for Chronic Conditions, 2009)
recommend that anti-TNF agents are used for patients with active RA, defined as a
disease activity score (DAS) (Prevoo et al., 1995) greater than 5.1 on at least two
occasions (1 month apart) and have undergone trials of two DMARDs including
methotrexate (for at least 6 months) with 2 months at a standard dose. The DAS is a
measure of disease activity, see section 1.9.2 (page 42) for more detail. According to
NICE, treatment with anti-TNF agents should only be continued if there is an
improvement in the DAS28 score of 1.2 or more, 6 months after initiation of

treatment.
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Recent NICE guidelines for the use of etanercept and adalimumab in PsA (National
Institute for Health and Clinical Excellence, 2010) recommend that these drugs are
introduced when a person has peripheral arthritis (i.e. arthritis in the extremities), with
three or more tender joints and three or more swollen joints, and they have not
responded to adequate trials of at least two standard DMARDs, administered either
individually or in combination. It is recommended that these medications should be
discontinued in people whose joints do not respond according to the PsARC response
criteria (Clegg et al., 1996), 12 weeks after the drug is introduced. If the psoriatic skin
disease responds to treatment at 12 weeks, but PSARC response does not justify
continuation of treatment the patient should be assessed by a dermatologist to
determine whether continuing treatment is appropriate on the basis of their skin

response.

Patients are usually taught to give their own injections of etanercept and adalimumab.
They are administered under the skin (subcutaneously) once or twice a week
(etanercept) or once a fortnight (adalimumab). If patients are unwilling or unable to
inject themselves a family member or caregiver who has been trained may also give
the injection. Preloaded syringes are available as self-injectable click-pens. In addition
to pain and inflammation at the injection site, the most common side effects are an
increased risk of infection, including upper respiratory infections like colds or chest
infections. These are usually minor but as with methotrexate patients with pre-existing
lung problems must be carefully assessed and vaccinations should be undertaken prior
to commencement. Since biologic therapy is in its relatively early stages of use, some
of the long-term effects of using these medications are not known, prompting regular
monitoring. Varieties of newer biological agents are also available, for example
infliximab which is delivered via infusion, and offer hope to those who fail to respond

to etanercept and adalimumab.

1.9 DISEASE AND TREATMENT MONITORING

Monitoring of disease activity in RA and PsA involves the sharing of information
between patient and healthcare professional about symptoms and side effects, along
with physical examinations and laboratory tests. Symptoms may indicate a flare of

arthritis or infection and include pain, swelling and tenderness, length of morning
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stiffness, fever and weight loss or gain. In addition to this, laboratory tests (see section
1.9.3, page 44) act as objective measures of the level of inflammation and of some of
the drug induced side effects before they are apparent clinically, for example any early

effect on liver function or bone marrow.

For some drugs and drug combinations the adverse effects can be serious and,
therefore, monitoring using blood tests is required in order to ensure treatment is
effective and to identify any adverse effects early and before they become serious.
Guidelines have been established for the prescribing and monitoring of methotrexate
in NHS Camden (Pang & Malhotra, 2009), the health authority in which this thesis is

sited and are described in more detail in section 2.6 (page 93).

1.9.1 Symptoms and side effects

There are a number of primary symptoms which need to be monitored as part of the
care of someone with RA or PsA. These symptoms may be directly related to the
inflammatory process or to drug induced side effects. Reporting of these experiences
during the consultation process is essential in order for the patient and healthcare
professional to have a full understanding of disease activity and treatment response.
The symptoms and side effects described below are not an exhaustive list but are the

most characteristic and frequently reported by someone with either RA or PsA.

1.9.1.1 Pain
Pain is described by people with arthritis as the most important symptom, particularly
early in the disease (Carr et al., 2003). Despite this patients feel that clinicians focus
more on disease control rather than pain relief (Breivik, Collett, Ventafridda, Cohen, &
Gallacher, 2006). In a survey of over 11,000 people with a rheumatic condition over
60% reported severe pain and irritation. Of these almost half said that pain limited
their daily activities, a large number also reported that the ability to lead a normal life
was affected because they were always in pain. The proportions were higher for those
with RA compared with unspecified arthritis, with half of RA patients reporting that

they were always in pain (Badley & Tennant, 1993).

The impact of pain however, goes beyond the sensation and is associated with

frequent use of health services (Waltz, 2000) and analgesic use (Blamey, Jolly,
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Greenfield, & Jobanputra, 2009), with work disability (Wolfe & Hawley, 1998;
Wallenius et al., 2009), and increased current (Dickens, McGowan, Clark-Carter, &
Creed, 2002) and future depression (Sharpe, Sensky, & Allard, 2001; Husted, Tom,
Farewell, & Gladman, 2012) in both RA and PsA. In a recent longitudinal study of over
15,000 patients with RA Courvoisier et al., (2012) found that pain was the single most
important predictor of increased quality of life, more important than disease activity
and functional disability. This suggests that anti-rheumatic drugs are having an
insufficient effect on pain relief. These results corroborate other studies which suggest
that two-thirds of people with RA experience inadequate pain relief despite their

disease being considered well-controlled (Taylor et al., 2010).

1.9.1.2 Fatigue

The varying definitions and instruments used to measure fatigue are likely to be
responsible for the variation in the rates of fatigue found in RA and PsA. Moderate to
severe fatigue is reported by between 42% and 80% of patients with RA or PsA (Belza,
1995; Belza, Henke, Yelin, Epstein, & Gilliss, 1993; Wolfe, Hawley, & Wilson, 1996;
Husted, Tom, Schentag, Farewell, & Gladman, 2009). Despite this potentially high
proportion and confirmation from patients that it is an important problem (Kirwan et
al., 2007), the clinical mechanisms that cause or exacerbate fatigue are poorly
understood and are rarely measured in clinical practice. A number of variables have
been associated with increased fatigue; these include greater disease activity, physical
limitations, pain and poorer quality of life (Husted et al., 2009); along with depression
(Huyser et al., 1998), disability (Repping-Wuts, Fransen, van Achterberg, Bleijenberg, &
van Riel, 2007; Wallenius et al., 2009) and anxiety (Mancuso, Rincon, Sayles, & Paget,
2006).

1.9.1.3 Synovitis

Synovitis is inflammation of the joint lining and is usually characterised by pain,
tenderness and stiffness making movement problematic. Joint swelling is part of the
DAS28 assessment and examination of joint swelling is achieved through observation
and palpation; with the examiner looking for soft tissue swelling not bony swelling or
deformity. Swelling and tenderness of small joints are associated with radiological
damage (Boers, Kostense, Verhoeven, & Van Der Linden, 2001; Klarenbeek et al.,

2010). In addition an 8 year follow-up of patients with RA found that concomitant joint
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swelling and tenderness at least once in the first 2 years of diagnosis was
independently associated with damage in the large joints, as was swelling without
tenderness. This damage was associated with greater functional disability, as
compared to those without large joint damage (van den Broek et al., 2013). The
manifestation may however, be different in patients with RA compared to PsA. People
with PsA tend to have more tender than swollen joints whereas those with RA have

more swollen than tender joints (Harty et al., 2012).

1.9.1.4 Joint stiffness

Joint stiffness, and particularly morning joint stiffness, is a common and clinically
important complaint for people with arthritis. It is caused by the inflammation found
around a joint which causes tightness. Although not included in more recent
classification guidelines, early diagnostic criteria for RA included information on
duration and location of stiffness (Arnett et al., 1988). It was removed as the criteria
failed to discriminate between different types of arthritis as morning stiffness was
found to be present in over 70% of people with PsA, 48% with lupus and 31% with gout
(Sierakowski & Cutolo, 2011). It seems that morning stiffness, however, may capture
elements of disease activity not included in the DAS28. Morning stiffness is
independently associated with pain, patient global assessment, shorter disease
duration, and younger age (Yazici, Pincus, Kautiainen, & Sokka, 2004). Furthermore, in
patients with low disease activity, the presence of morning stiffness may indicate
clinically active disease (Khan et al., 2009) and rheumatologists often use the duration
of early morning stiffness as one of the primary considerations when changing

medications in RA (Kirwan, De Saintonge, Joyce, & Currey, 1984; Soubrier et al., 2006).

1.9.1.5 Skin conditions

Along with psoriatic plaques and damage to nails, PsA is also characterised by
dactylitis, also known as “sausage” finger, where the skin, nail, tendon sheathes and
joints are inflamed. Approximately 5.6-53% of people with PsA during the course of
their illness will experience dactylitis and this most commonly involves one or two
digits at a time, with the feet more often affected than the hands (Cantini et al., 2010).
Patients can also experience enthesitis which is an inflammatory lesion at the insertion

of a tendon or ligament into bone. The most common site is the Achilles tendon, which
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presents as a swelling at the back of the heel. Enthesitis is reported in approximately

25-78% of patients with PsA (Sakkas, Alexiou, Simopoulou, & Vlychou, 2013).

Patients with RA may have rheumatoid nodules — swellings which can occur anywhere
but are normally found in the dermis around sites of pressure, particularly on the
elbows, forearms, heels, or fingers. They can develop gradually or appear suddenly.
Around a 20-30% of patients with RA are affected by these nodules and they are more
common in men, Caucasians and those who test positive for rheumatoid factor (Kaye,
Kaye, & Bobrove, 1984). These nodules, although sometimes unsightly, generally do
not cause the patient any problems and, therefore, do not usually need specific
treatment unless they ulcerate. Certain DMARDS can shrink rheumatoid nodules
(Sayah & English, 2005). If they are large and interfere with function, for example
nodules on the feet can restrict walking, some experts recommend injection with a
corticosteroid to shrink them. Surgery may also be required if the nodule is causing
problems such as nerve pain, an open sore or are having a major impact on physical

functioning.

1.9.1.6 Gastrointestinal problems and oral health

The gastrointestinal problems reported by patients with RA and PsA are primarily drug
induced side effects caused by both NSAIDS and DMARDS and, therefore, need
monitoring to prevent them developing into serious complications. Use of NSAIDS is
associated with a significant increase in the risk of gastrointestinal clinical events such
as bleeding, perforation, obstruction and symptomatic ulcers and increase dramatically
with risk factors such as a priori event, older age and severe RA (Laine et al., 2002). In
RA 29% of patients experience nausea and 12% diarrhoea, as a result of taking
methotrexate (Bathon et al., 2000). Research in PsA also indicates that gastrointestinal
side effects are the most commonly reported adverse effects for patients taking
methotrexate. Eighty-four percent of patients with PsA reported nausea (41%),
vomiting (8%), diarrhoea (7%), constipation (3%) or gastritis (25%) (Wollina, Stander, &
Barta, 2001).

Present on the palate, underside of the lips or inside of the cheek, oral ulcers or mouth

sores are a common side effects of drugs such as NSAIDS and methotrexate. Research
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suggests that 14% of patients with RA who take methotrexate experience mouth ulcers
(Bathon et al., 2000). This may be due to a lack of folic acid or possibly over dosing due
to confusion regarding the treatment regimen (Deeming, Collingwood, & Pemberton,

2005).

1.9.2 Disease activity and treatment response

The monitoring of disease activity and treatment response is essential in both RA and
PsA. The composite scores reported below are now part of routine practice and
guidelines in RA recommend they are measured monthly until treatment has

controlled the disease (National Institute for Health and Care Excellence, 2013b).

In RA the DAS (Prevoo et al., 1995) is a combined index designed to measure disease
activity. It has been extensively validated for use in clinical trials and is now widely
used in clinical practice to collect valuable information about the condition and
treatment response. The DAS measures the total number of swollen and tender joints
out of a total of 44 and the DAS28 is a simplified version (i.e. 28 joints). The joints of
the shoulders, elbows, wrists, metacarpophalangeal joints, proximal interphalangeal
joints and the knees are examined for tenderness and swelling and this count is then
combined with either the ESR or C-Reactive Protein (CRP) and patient reported global
health on a scale of 0 (best) to 10 (worst). The DAS28 scores is interpreted as follows

(Radboud University Nijmegen, 2014):

e Remission: DAS28 < 2.6.

e Low Disease activity: 2.6 < DAS28 < 3.2.

e Moderate Disease Activity: 3.2 < DAS28 < 5.1.
e High Disease Activity: DAS28 >5.1.

The DAS28 provides a cross-sectional assessment of disease activity. In order to assess
how patients with RA change over time two widely applied response criteria have been
developed by ACR, and EULAR. The ACR criteria (Felson et al., 1995) are referred to as
the ACR 20, 50 and 70 response criteria, depending on the required percentage of
improvement (i.e. 20%, 50% or 70%). The EULAR criteria (van Gestel et al., 1996) are
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based on the DAS or DAS28 and response is defined as none, moderate or good (Table

1.2).

Table 1.2. EULAR treatment response criteria for RA
Improvement in DAS28 from baseline

DAS28 at end point >1.2 >0.6 and < 1.2 <0.6
<3.2 Good Moderate None
>3.2and <5.1 Moderate Moderate None
>5.1 Moderate None None

DAS — Disease Activity Score

Unlike the EULAR criteria, the ARC criteria are based on a percentage change only and

patients are classified as either responders or non-responders (Figure 1.3).

20% improvement in:

e Tender joint count.

e Swollen joint count.
And in three of the following:

e Patient pain.

e Patient global assessment (on a 0-5 Likert scale, with improvement defined
as a decrease by at least one unit, and worsening defined as an increase by at
least one unit).

e Assessor global assessment (on a 0-5 Likert scale, with improvement defined
as a decrease by at least one unit, and worsening defined as an increase by at
least one unit).

e Disability.

e Acute phase response.

Figure 1.3. ACR improvement criteria

There is no single point disease activity score in PsA only response criteria. The
Psoriatic Arthritis Response Criteria (PsARC) (Clegg et al., 1996) is a combination of
percentage change and global improvement rated by the patient and doctor (Figure

1.4). The criteria are currently undergoing validation and further development.
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Achieve two of the following with no worsening of any
e Tender joint count improvement of at least 30%.
e Swollen joint count improvement of at least 30%.
e Patient global improvement by one point on a 5-point Likert scale.

e Doctor global improvement by one point on a 5-point Likert scale.

Figure 1.4. PsA Response Criteria (PSARC)

1.9.3 Blood tests

NICE guidelines suggest that markers of inflammation need to be checked via blood
tests every month until treatment has controlled the disease to a level previously
agreed with the patient (National Collaborating Centre for Chronic Conditions, 2009).
BSR/BHPR in collaboration with the British Association of Dermatologists (Chakravarty
et al., 2008) state that patients should also be encouraged to take part in self-
management education so that they can monitor their own therapy. The monitoring
schedule for methotrexate should include full blood count, urea and electrolytes and
liver function every 2 weeks until the dose of methotrexate and monitoring is stable
for 6 weeks and thereafter monthly until the dose and disease is stable for 1 year. The
monitoring may then be reduced in frequency, based on clinical judgement with due
consideration for risk factors including age, co-morbidity and renal impairment, when

monthly monitoring is to continue. The following tests are included;

1.9.3.1 Haemoglobin

Haemoglobin is the oxygen carrying pigment found in red blood cells. A below normal
level of haemoglobin is known as anaemia. Anaemia can be a temporary condition, a
consequence of other health conditions, or it can be a chronic problem. People with
active RA and PsA can develop anaemia, which may cause symptoms such as fatigue,
rapid heartbeat, shortness of breath, dizziness, leg cramps and insomnia. There are a
number of reasons why a person with arthritis may experience anaemia. One cause is
joint inflammation which can have an effect on iron metabolism, bone marrow, and
erythropoietin production by the kidneys (a hormone that controls production of red
blood cells). The other is iron deficiency which could be caused by digestive tract
bleeding a side effect of some arthritis medications. By monitoring haemoglobin levels

these can be detected early before they become serious.
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1.9.3.2 White blood cell count and neutrophils

White blood cells (WBC) are cells of the immune system defending the body against
both infectious disease and foreign materials. Neutrophils (a sub-set of white cells) are
the most abundant type of WBC. They are normally found in the blood stream during
the acute phase of inflammation and are recruited to the site of injury within minutes
following trauma. Through blood tests, WBC and neutrophil counts are monitored as
indicators of possible inflammation in arthritis. As people with RA and PsA are also
more prone to infections, which may be related to the underlying disease or to the
immune-suppressant medications used to treat them, regular monitoring of WBC is
required. DMARD therapy can lead to neutropenia, a deficiency in WBC, which can
lead to an increased susceptibility to infection. In addition treatment with biologic
agents may greatly increase the risk of serious infections in people with arthritis by

inducing a certain extent of immunosuppression (Galloway et al., 2011).

1.9.3.3 Platelets

Platelets or thrombocytes are irregularly-shaped, colourless bodies that are present in
blood. Their sticky surface lets them, along with other substances, form clots to stop
bleeding. If platelet levels are too low, excessive bleeding can occur. High platelet
levels increase the risk of thrombosis, which may result in events such as a stroke,
heart attack, pulmonary embolism or the blockage of blood vessels to other parts of
the body, such as the extremities of the arms or legs. Platelets are often elevated in
active arthritis as a result of enhanced local inflammation; therefore, monitoring of
platelets, via blood tests, acts as an indicator of possible inflammation. There is also
accumulating evidence to suggest that DMARD therapy is associated with a possible
suppression of platelet production in the bone marrow (Gasparyan, Stavropoulos-
Kalinoglou, Mikhailidis, Douglas, & Kitas, 2011); therefore, increasing susceptibility to

bleeding.

1.9.3.4 Liver function

The alkaline phosphatase (ALP) test is used to help detect liver disease (or some bone
disorders). Damaged liver cells release increased amounts of ALP into the blood. A
raised alanine transferase (ALT) can also reveal liver damage. Although it is probably
the most specific test for liver damage, it does not reveal the severity of the liver

damage as the amount of dead liver tissue does not correspond to higher ALT levels. In
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addition, patients with normal or declining ALP levels may experience serious liver
damage without an increase in ALT. Lower levels of ALT may indicate any kind of liver
disease, whereas higher levels generally indicate extensive liver damage from toxins or
drugs, viral hepatitis, or a lack of oxygen (usually resulting from very low blood
pressure or a heart attack). Hepatotoxicity is one of the most feared side effects of
methotrexate. A meta-analysis by Whiting-O'Keefe, Fye and Sack (1991) reported a
prevalence of advanced histological changes of 2.7% after 4 years on methotrexate.
This has been associated with cumulative methotrexate dose, duration of treatment,
drugs or chemicals, such as alcohol; being older; presence of hepatitis B and C virus;
and a family history of liver disease (Davila-Fajardo, Swen, Barrera, & Guchelaar, 2013).
It is important to detect these changes early before irreversible liver damage has

developed.

1.9.3.5 Markers of inflammation

ESR and CRP are both markers of inflammation. Generally, ESR does not change as
rapidly as CRP, either at the start of inflammation or as it goes away. CRP is not
affected by as many factors as ESR, making it a better marker of inflammation. As ESR,
however, is an easily performed test, many doctors use ESR as an initial test when they
think a patient has inflammation. CRP is produced in the liver and is present during
episodes of acute inflammation or infection. Hence, a high result serves as a general
indication of acute inflammation. In arthritis changing levels of CRP or ESR can be used
to assess the effectiveness of treatment and monitor periods of disease flare. Both ESR
and CRP are, however, non-specific and can rise with any viral or bacterial infection,

not just arthritis-related inflammation.

1.10 ECONOMIC IMPACT

Due to advances in the treatment of RA and PsA, the need for this extensive and
ongoing monitoring and the potential for long-term damage and disability it is
unsurprising that the economic impact of arthritis is substantial. The cost of illness is
said to consist of direct and indirect costs. Direct costs are those for which actual
payments are made these include treatment costs, social services and private
expenditure. Indirect costs are those for which no direct payment is made but for

which resources are lost, for example loss of productivity, earnings or tax revenue.
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NHS expenditure on musculoskeletal disorders was £5.06 billion in 2010/11, an
increase of almost 20% since 2008-2009 (Department of Health, 2012a). This is 4.7% of
the overall NHS budget and is the fifth highest area of spend in the NHS. This
represents an increase per patient from £80.58 in 2007/2008 to £96.62 in 2010/2011
(Department of Health, 2012a). Using incidence and prevalence rates the National
Audit Office estimates that RA costs the NHS in England £557 million annually in
healthcare costs and an additional £1.8 billion a year on the wider cost to the economy
including sick leave and work-related disability (National Audit Office, 2009b) this

equates to £960 per person per year.

MclIntosh (1996) conducted one of the most comprehensive surveys in the England
and found that RA imposed a £1.256 billion burden in 1992. Direct costs accounted for
£604.6 million and indirect costs £651.5 million. Table 1.3 summarizes the mean

annual service utilization estimate and annual costs of these services.

Table 1.3. Summary of the mean annual service utilization estimates for RA (£) in 1992
Service utilization estimates

Service 16-64 years 65 years + Annual cost
GP visits 9.6 (p/a) 8.3 (p/a) 14,917,512
Hospital Days 5.8 (p/a) 6.2 (p/a) 170,752,014
Specialist outpatient visits 8.6 (p/a) 4.3 (p/a) 38,901,997
Nurse visits 0.4 (p/w) 0.8 (p/w) 83,203,184
Home-help visits 0.2 (p/w) 1.0 (p/w) 60,426,688
Total 368,201,395

GP — General Practitioner; p/a — per annum; p/w — per week

Most of the ambulatory visits consisted of GP attendance (at £7.46 per surgery visit)
and of the £38.9 million cost for specialist outpatient services, the majority of this was
for visits to the rheumatology unit, which were estimated at £108.75 per person per
year. This was equivalent to three 20 minute appointments with a rheumatologist.
Interestingly, the costs of nurse visits were almost double; however, it is unclear what

percentage of this was specific to nurse specialists in rheumatology, if any.
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Nurse visits, 13.7%

Hospital days, 28.3%

Home help visits,
10.0%

Qutpatient visits,
6.4%
GP surgery visits, 2.5%

Drugs (i.e. toxicity
management), 15.5%

Adults in communal
establishments, 21.8% Daily living aids, 1.8%

Adapted from (Mclntosh, 1996)
Figure 1.5.The direct costs of RA in the UK in 1992

A majority of the costs associated with RA were hospital days and adults in communal
establishments (Figure 1.5). The total cost of NSAIDs, DMARDs and steroids was £35.5,
daily livings aids £10.8 million and laboratory tests for the management of toxicity
£56.7 million (Table 1.4). The morbidity costs resulting from productivity loss were
higher in females (£474.3 million) compared to males (£172.2 million), due to the
higher prevalence rates in women. Although Mcintosh’s analysis was conducted prior
to the introduction of biologics, which are associated with substantially higher costs
than those of traditional DMARDS, these figures do reflect more recent international
estimates (Lundkvist, Kastang, & Kobelt, 2008; Franke, Ament, Laar, Boonen, &
Severens, 2009).

Table 1.4. Summary of the costs for laboratory tests for the management of toxicity in
RA (£) in 1992

Test Times per year Cost per test Total annual cost
Full blood count 12 8.81 19,027,975

ESR 12 8.81 19,027,975

Urea and electrolytes 3 4.89 2,642,774
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Test Times per year Cost per test Total annual cost
Liver function test 12 4.89 10,571,097
Urinalysis 12 0.06 126,853

X-ray hands and feet 1 29.35 5,285,548

Total 56,682,222

ESR — Erythrocyte Sedimentation Rate

Using the most comparable sub-components of McIntosh’s analysis and combining
these with the National Audit Office figures the average direct care costs per person
with RA in the UK are estimated to be £2,065 per year or £861 million per annum in
total (Oxford Economics, 2010).

The economic burden associated with PsA may be even greater than RA (Poole,
Lebmeier, Ara, Rafia & Currie, 2010) found that the total annual health care costs for
biologic-naive patients with PsA in the UK ranged from £11 to £20,782, with a mean of
£1446 per person (SD=£1756). Prescription costs and secondary care episodes
accounted for more than one-third of the total cost. The average annual cost of
prescribed medications per person per year was £544 and for secondary care episode
£497. Consultations with the GP cost on average £226 per year, while the mean annual
cost of clinical investigations was £135. Costs were significantly higher in people aged

over 50 years and those experiencing greater disability.

1.11 SUMMARY

Chronic inflammatory conditions like RA and PsA are highly prevalent in the UK. Both
can lead to significant impairments in daily living including pain and fatigue, along with
potentially debilitating complications to the eyes, lungs, skin, liver, immunological and
cardiac system and most importantly mortality. Intensive treatment regimens have
been introduced over recent years in order to ensure tight control of disease activity;
these include new therapeutic agents and new treatment strategies. Due to the
potential toxicity of these drugs, however, patients require close monitoring. This
monitoring is achieved through a combination of patient reported symptoms and side
effects along with a clinical assessment of disease activity and regular laboratory tests

to ensure any adverse effects are detected early before they become serious and
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irreversible. The economic burden of both blood monitoring and regular outpatient
care is clear. The next chapter will review how the monitoring of patients with RA and
PsA is undertaken in accordance with UK guidelines and then introduce potential
alternative methods of managing and monitoring patients with RA and PsA, including

nurse, community and patient-led services.
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CHAPTER 2 - UK SERVICE DELIVERY IN RHEUMATOLOGY

2.1 PROLOGUE

The previous chapter described some of the clinical features of RA and PsA including
the monitoring requirements of a person receiving DMARD therapy. This chapter will
begin with a general overview of current UK policy regarding the management of long-
term conditions and the key targets and indicators of success. This will be followed by
a discussion of the relevance of these policies to patients with arthritis and the
arthritis-specific policies and guidelines which are now in place, both for the disease

and also the monitoring of DMARD therapy.

The second part of this chapter will then present data on the current state of
musculoskeletal outpatient services for established patients in the UK, along with the
different models of follow-up care that have been implemented and evaluated. This
includes the evidence relating to consultant-led, nurse-led, community-led and
patient-led services, as well as telephone consultations. The chapter will then conclude
with a proposal of how patient-initiated services could be extended to include patients
taking on a more active role in the monitoring of their conditions leading to a new and
innovative model of care for managing patients with established arthritis on DMARD
therapy. Data will then be presented on how University College Hospital London
(UCLH) and NHS Camden Clinical Commissioning Group (CCG), the local site of this
thesis, have performed in relation to quality indicators along with the model of care

adopted by UCLH at the start of this research.

2.2 MANAGEMENT OF LONG-TERM CONDITIONS IN THE UK

As a result of the baby boom post Second World War, a reduction in fertility rates, the
elimination of many acute and occupational illnesses and the success of modern
treatments, the world’s population is aging as life expectancy continues to rise. The
consequence has been that the focus of healthcare has shifted to the burden of long-
term conditions, which increase in prevalence with age. One such condition is arthritis
for which the prevalence rate in those over the age of 75 has increased by 8% over the

last 50 years (Symmons et al., 2002). In addition more than half of older adults are now
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living with three or more long-term conditions (American Geriatrics Society Expert

Panel on the Care of Older Adults with Multimorbidity, 2012).

In parallel with this the UK population is projected to increase by 3.1 million to 67.2
million by 2020, which is equivalent to an average annual rate of growth of 0.8%.
Based on past trends this growth will continue, reaching 72.6 million by 2035.
Figure 2.1 illustrates the projected age structure of the population and shows the
disproportionate growth of those aged over 60 years. This is underlined by the
projected rise in average age from 39.7 years in 2010 to 39.9 years in 2020 and 42.2
years by 2035 (Office for National Statistics, 2012).
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Figure 2.1. Estimated and projected age structure of the UK population, 1951, mid-
2011 and mid-2035.

Although the impact on health and social care is hard to predict, the aging population
is likely to lead to an increase in the demand on GPs, accident and emergency (A&E)

and hospital in- and out-patient services and, consequently, the annual costs of health
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and social care. Figures from 2007/2008 already suggest that retired households cost
the NHS twice as much (£5,200) as non-retired households (£2,800) (House of
Commons Library Research, 2010). This is not surprising given the costs associated
with managing a long-term condition such as arthritis, as highlighted in section 1.10
(page 46). The NHS has, therefore, had to shift its focus in recent years to provide
outpatient services that are able to cope with increased demands but at the same time

achieve this with limited resources.

As a result of these population changes government policy has increasingly focused on
the needs of those living with one or more long-term conditions. Since 2010 the UK
Government has introduced a number of key changes to the structure of the NHS and
the commissioning processes, which aim to meet these demands. In 2010 the White
Paper ‘Equality and Excellence: Liberating the NHS’ (Department of Health, 2010a)
outlined the current Coalition Government’s long-term vision for the future of the
NHS. This White Paper proposed the abolition of Primary Care Trusts (PCTs) and the
formation of GP consortia, known as Clinical Commissioning Groups (CCGs), which
would take over the responsibility of commissioning NHS services in England. The
premise being that decision making about the allocation of resources should take place
locally so that services reflect the needs of patients in the local community and the
clinicians who support them. In addition there should be greater integration of services
across primary and secondary care. Since 2010 the Department of Health has
enshrined these principles in the Health and Social Care Act 2012 and published a
number of national policy documents which add operational detail to these proposed

changes.

In November 2013 the Department of Health published the NHS Mandate for 2013-
2015 (Department of Health, 2013e) and accompanying 2014/15 NHS Outcomes
Framework (Department of Health, 2013f). The purpose of the NHS Mandate and
Outcomes Framework is to provide a national level overview of how well the NHS is
performing and an accountability mechanism between the Secretary of State and NHS
England, previously known as the NHS Commissioning Board. From 2013 the Secretary
of State holds NHS England to account on the basis of the Mandate and NHS England

holds the CCGs to account for their performance.
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This framework builds on the three previous frameworks (Department of Health,
2010c; Department of Health, 2011b; Department of Health, 2012b) and contains
measures, known as indicators, to help the health system focus on measuring health
outcomes as opposed to process targets. Indicators within the NHS Outcomes
Framework are grouped around five domains and set out the high-level national
outcomes which the NHS should be aiming to improve. Within each domain there are a
small number of overarching indicators and several improvement domains. The NHS
Mandate s structured around these five domains and, as such, progress against the
objectives laid out in the Mandate will be assessed using the NHS Outcomes
Framework. The most relevant domains to musculoskeletal outpatient services are

domain 2 and domain 4.

Domain 2 — ‘Enhancing the quality of life of people with long-term conditions’
acknowledges that patient empowerment and support for people with a long-term
condition, such as arthritis, is vital to enabling them to manage their iliness and
treatment without needing to go into hospital. By March 2015 the Department of
Health expects NHS England to have made progress in relation to four key areas within
this domain, one of which is involving people in their own care. Their objective is to
ensure that the NHS becomes better at involving patients and empowering them to
manage and make decisions about their own care and treatment in order to improve
their quality of life. Achieving this objective would mean that by 2015 more people
with arthritis will have developed the knowledge, skills and confidence to manage their
own health, so they can live their lives to the full. The Department of Health also wants
to see improvements in the way that care is coordinated around the needs,
convenience and choices of patients rather than the interests of organisations that
provide care. The indicator that is being used to assess the success of this domain is
the proportion of people who feel supported to manage their condition and is
measured in the GP patient survey at a general practice level and then aggregated up
to CCG level (Department of Health, 2013b).

Domain 4 — ‘Ensuring that people have a positive experience of care’. As 80% of
hospital care is delivered in outpatients, improving the experience for patients was
identified as a key improvement area in the 2011/12 NHS Outcomes Framework

(Department of Health, 2010c). The indicator being “patient experience of outpatient
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services”. Success will be derived from the Outpatient Survey last conducted in 2011
and to be completed again in 2014. This survey consists of questions about patients’
experiences prior to attending clinic, waiting on the day of the appointment, the
hospital environment and facilities, tests and treatments, seeing the doctor and other
professionals, the overall appointment, leaving the outpatients department and the

patient’s overall impression.

NHS England is now supporting CCGs to develop and deliver these indicators and
includes amongst its members a National Clinical Director for Musculoskeletal
Disorders who will work closely with patients and clinicians to support improvements
in health outcomes for people with a musculoskeletal condition (Arthritis UK, 2012).
Figure 2.2 outlines how these national policy documents are linked to arthritis specific

guidelines, which will reviewed in the following section.
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2.3 UK ARTHRITIS GUIDELINES

The NHS Outcomes Framework is supported by a suite of NICE clinical guidelines which
provide recommendations on what high-quality care should look like for a particular
condition or treatment. According to NICE (National Institute for Health and Care
Excellence, 2013c) their guidance for the management of RA (National Institute for
Health and Care Excellence, 2013b) can be linked directly to domain 2 of the NHS
Outcomes Framework; therefore, supporting people to manage their RA should be

integral to the decision to commission musculoskeletal services throughout England.

NICE guidance for the management of RA were issued in 2009, with minor updates in
2013 (National Institute for Health and Care Excellence, 2013b). The guidance offers
best practice advice which is underpinned by the premise of person-centred care. It
states that a person with RA should have the opportunity to make informed decisions
about their care and treatment in partnership with healthcare professionals;
supported by evidence and using information which is tailored to their needs. The
guidelines indicate that measuring CRP and other key components of disease activity,
such as the DAS28 should be undertaken monthly for recent-onset patients but once
treatment has controlled the disease to a level previously agreed with the patient this
monitoring should be done “regularly”, although “regularly” is not defined. The
frequency and location of appointments can then be organised according to the needs
and demands of the patient. When a disease flare occurs, patients should have
additional visits and know when and how to get rapid access to specialist care. An
annual review should be offered to all people with RA to assess disease activity,
function and damage, monitor co-morbidities and refer on to other services. Those
who have a desire to know more about their condition should also be offered the

opportunity to attend education sessions including self-management.

Full guidelines for managing and treating RA were also published in 2009 (National
Collaborating Centre for Chronic Conditions, 2009) and recommend that verbal and
written information need to be provided to patients in order to improve their
understanding of the condition and its management, and counter any misconceptions

patients may have. People with RA who wish to know more about their disease and its
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management should also be offered the opportunity to take part in existing
educational activities, including self-management programmes. The guidelines also
state that there is a lack of consistent evidence relating to the most effective
frequency and location of follow-up appointments for established patients (i.e. primary
or secondary care). It was noted that no one approach would be suitable for all and,
therefore, for those in whom patient-initiated follow-up appointments are appropriate
this method should be offered rather than regular routine reviews. These patients,
however, need to be well educated about their disease and know about how and when
to access services, whilst routine drug monitoring continues to take place. The
guideline reports that in the absence of any evidence, annual reviews are a reasonable
method to address the disease, complications and co-morbidities. There are currently
no guidelines for the management of PsA, but in practice the above recommendations

would be considered appropriate.

NICE has since published the quality standard for RA (National Institute for Health and
Care Excellence, 2013a), which includes seven quality statements that are aimed at
high priority areas of health. These are specific, concise and measurable statements
that act as markers of high-quality, cost-effective patient care. These standards
contribute to the improvements outlined in the NHS Outcomes Framework 2013/14
and map directly onto domain 2 (enhancing quality of life for people with long-term
conditions) and domain 4 (ensuring that people have a positive experience of care).
The quality statements most relevant to established patients with RA are Quality
Statements 4, 6 and 7 (Figure 2.2). This includes an offer of self-management
education within 1 month of diagnosis, receipt of advice within 1 working day of a
report of disease flare or side effects and the provision of comprehensive annual

reviews.

2.4 RHEUMATOLOGY OUTPATIENT SERVICES IN THE UK

The monitoring requirements of arthritis and DMARD therapy are traditionally and
most frequently achieved by attending for blood tests either at the local hospital or GP
practice followed by regular appointments with a rheumatologist and/or a CNS in the
outpatient setting (Kay & Lapworth, 2004). This means that planned follow-up

appointments account for approximately 75% of the rheumatologist’s workload
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(Kirwan & Snow, 1991) and although exact figures are not available similar estimates
have been reported for nurses working in rheumatology (Royal College of Nurse
Rheumatology Forum, 2009). Between 1988 and 2000 however, the number of follow-
up cases seen in rheumatology outpatients increased by 58.3%, an average of 4.9% per
year and this was dominated by patients with RA (Kirwan et al., 2003a). These follow-
up appointments are not only costly to the NHS, as described in Chapter 1, but are also
potentially inconvenient and costly for patients as well, particularly for those in
employment (Gignac, Cao, Lacaille, Anis, & Badley, 2008). These prescheduled
appointments, which take up the bulk of outpatient time, reduce the flexibility of the
NHS by increasing waiting times for new referrals and reduce the ability of the
rheumatology team to respond rapidly to new and urgent cases. Despite this pressure
on outpatients, follow-up appointments for patients with arthritis who are feeling well
often result in little or no intervention (Mitchell, 2000). In fact 30% of rheumatologist
outpatient appointments result in no investigations or other actions (Hehir et al.,
2001). When rheumatologists were asked about the appropriateness of these
appointments, 10% could have been dealt with by a GP, in 35% of appointments
patients had no problems and 55% required specialist rheumatology review. Overall
42% of all visits were deemed completely unnecessary. It is, therefore, likely that a
considerable amount of time and resources are wasted in rheumatology outpatient

clinics and unsurprisingly alternative models of care are now being considered.

In order to ensure that everyone receives high quality care in outpatients and to
support the improvement of services for people of all ages with a musculoskeletal
condition the Department of Health published the Musculoskeletal Services
Framework (MSF) (Department of Health, 2006). This was part of the then
government’s strategy for long-term conditions, which included ‘Supporting people
with long-term conditions: Improving care, improving lives’ (Department of Health,
2005a) and the ‘The National Service Framework for long-term conditions’
(Department of Health, 2005b). As opposed to the clinical guidelines published by NICE
(National Institute for Health and Care Excellence, 2013b), BSR/BHPR (Coates et al.,
2013; Chakravarty et al., 2008) and EULAR (Smolen et al., 2013) the MSF focuses on
delivery of services. The MSF sought to address the fragmented and incoherent

services offered in musculoskeletal care by promoting a redesign. This included the
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introduction of the 18 week referral-to-treatment target and the need to review all
patients regularly. It detailed the provision of nurse-led monitoring clinics, support for
self-management and the use of telephone advice lines. Despite a change in
government and, therefore, vision for the NHS the MSF remains an important
document for clinicians and allied health professionals with an interest in
rheumatology as the NHS Outcomes Framework (Department of Health, 2013f) does

not make specific reference to rheumatology services.

In 2009 the Arthritis Musculoskeletal Alliance (ARMA) conducted an audit of the
implementation of the MSF and found a worrying difference between UK trusts in the
monitoring of follow-up waiting times for patients with RA (Arthritis and
Musculoskeletal Alliance, 2009). Eighty-nine percent of trusts had not made an
assessment of the average waiting time for a follow-up appointment, citing the 18
week referral-to-treatment target as the reason for not doing so. This audit validated
the Kings Fund report from the Rheumatology Futures Group (The King's Fund, 2009),
which highlighted that although services had addressed the delays found in referral-to-
treatment time they had lost sight of how they monitored established patients. In
parallel to the NICE guidance for management of RA (National Institute for Health and
Care Excellence, 2013b), ARMA suggested that annual reviews should take place to
ensure that all aspects of the condition, including the physical, psychological and

educational needs of the patient are addressed.

ARMA then conducted an update of the audit in 2011 to ascertain whether any
progress had been made since 2009 (Arthritis and Musculoskeletal Alliance, 2012). The
updated audit found that musculoskeletal services continued to suffer from large-scale
variation in the way they were delivered. In fact an even worse situation was found in
regards to a number of the MSF’'s recommendations, including the assessment of
average waiting times for a follow-up RA appointments, which only 9% of trusts had
achieved, a drop from 11% in 2009 (Arthritis and Musculoskeletal Alliance, 2009).
Therefore, this indicated that there was a continued focus on initial waiting times for

treatment rather than the care of established patients.
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In parallel with ARMA’s 2009 audit the National Audit Office (2009b) published a
report on the services provided for people with RA, which aimed to examine the
potential for improving the delivery of services. It included a census of all NHS trusts
with a rheumatology department between November 2008 and January 2009
(National Audit Office, 2009a), of which 95% of trusts responded. A majority reported
an increase in the number of new patients with RA, compared to figures from the
previous financial year and on average 50% of all outpatient appointments were for
those with RA. In the case of a flare a majority of trusts advised their patients to call
the nurse telephone advice line or contact their consultant directly. However, 66% of
trusts did not have the capacity to offer all RA patients who needed them follow-up
appointments on a timely basis. Sixty-three per cent were able to offer an annual
review for established patients and only 40% could offer monthly reviews for patients
with active disease. The primary barriers to not providing these services were lack of
outpatient capacity, emphasis on referral-to-treatment targets and lack of staffing. The
report concluded that patients with well-controlled RA should be offered review
appointments at a frequency and location suitable to their needs but in order to
address the gap between need and capacity it recommended that services should

develop new models of delivery.

The following section will now review these new models of care along with the
traditional service of rheumatologist-led clinics in order to establish possible methods

via which these issues could be addressed.

2.5 MODELS OF CARE FOR ESTABLISHED PATIENTS IN RHEUMATOLOGY

2.5.1 Introduction

At the time of the MSF being published the Department of Health was also focused on
the improvement of services more widely and suggested that a reduction in how
unnecessary new and follow-up outpatient appointments and do not attends (DNAs)
could substantially reduce costs and streamline services (National Health Service
Institute for Innovation and Improvement, 2006). Since then a number of strategies
have been developed with the aim of increasing capacity in rheumatology services

whilst attempting to maintain high quality care. A report published by Li et al., (2008)
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synthesized these strategies in order to develop an integrated service delivery
framework in rheumatology. The authors reviewed the literature in relation to the
delays found in the various stages of the care pathway, from identification of
symptoms by the patient and the delay in seeking help, through to referral for
orthopaedic consultations. Forty-eight articles were found each of which focused on
one of five potential times of delay in the: community, primary care, secondary care,
follow-up and referral for orthopaedic review. The evidence in relation to secondary
care supported the role of allied healthcare professionals in reducing delay, including
nurses, physiotherapists and occupational therapists in providing tailored education
and non-pharmacological treatments such as performing musculoskeletal
examinations, monitoring and recommending changes to medications. The authors
also recognised the role of patient-centred care in follow-up services and proposed
that patient-initiated care could be integrated into the framework. Central to all of
these strategies, however, was the aim to improve the care and management of RA
and PsA to ensure that the appropriate patients are seen by an appropriate person in
an appropriate setting and in a timely manner (Hay & Adebajo, 2005). The following

sections consider each of the models of follow-up care in more detail.

2.5.2 Consultant-led care

Rheumatologists are seen as central to the treatment and management of
inflammatory arthritis (Badley & Davis, 2012; Smolen et al., 2013). Regular reviews are
ingrained in medical practice (Spence, 2013) and particularly so in rheumatology where
patients are required to attend ongoing reviews with a rheumatologist and nurse.
These appointments are customarily managed within a scheduling system that
arranges appointments well in advance. The frequency of visits does vary but are
normally scheduled for every 3-6 months (Li et al., 2008) and last for between 10 and
15 minutes (Royal College of Physicians, 2011). These reviews will customarily include
an assessment of disease status, damage, function, co-morbidities and a review of
current needs including medication, education, psychosocial support and referral to

other services.

As with most other long-term conditions, the delivery of musculoskeletal services is

within the organisational framework of the local healthcare system and is a balance
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between not only need and demand but also the availability of resources. As a result a
decision to follow a patient with arthritis up, or the timeframe in which to do this, is
based not only on the severity and volatility of the condition but also the availability of
clinic slots (Bukhari, Bamiji, & Deighton, 2007). This advanced booking system may,
therefore, mean that some patients are followed-up by their rheumatologist at a time
when no help is required, whereas others may not be able to access the
rheumatologist when they are in most need. The result is that rheumatologist-led
follow-up appointments for patients with arthritis who are feeling well often result in
little or no intervention (Mitchell, 2000; Hehir et al., 2001) as previously stated (section

2.4, page 58).

The organisation and frequency of outpatient visits to the rheumatologist may also be
influenced by the ‘Payment by Results’ system implemented by the Department of
Health (2013c). This payment system implemented in England sees commissioners pay
healthcare providers for each patient seen or treated; with the amount dependant on
the complexity of the patient’s healthcare needs. ‘Payment by results’ incentivises
hospitals for outpatient attendance. The tariff offered for a new patient in
rheumatology is more than twice of that of a follow-up patient, £214 versus £100
(Department of Health, 2013d). This disparity could in part explain why
rheumatologists are now being driven to reduce their new to follow-up ratios (i.e.
more new and fewer follow-up patients) or work to fixed ratios that are lower than
their usual practice. A recent survey of rheumatologists found that 35% had been
asked to work to a set new to follow-up ratio and this on average was 3.1:1 (Bukhari,
Dixey, & Deighton, 2011). As noted earlier figures in 1991 suggested that planned
follow-up appointments accounted for approximately 75% of the rheumatologist’s
workload (Kirwan & Snow, 1991). These more recent data, therefore, suggest an
attempt to reverse these proportions. This drive to review new patients quickly is
justified given the evidence for early intervention and tight disease control (Strand &
Singh, 2007; Grigor et al., 2004; Tanaka et al., 2008) however, a clear and appropriate
care pathway for established patients would need to be implemented in order to meet
the needs of this population as well. The findings of Bukhari et al., (2011) sparked

debate about the influence of the CNS on these new to follow-up ratios and the
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potential for DMARD monitoring clinics to be run by these nurse, along with moving

activity out in to the community.

Early evidence suggested that access to specialist rheumatology input resulted in
better patient outcomes than management by non-rheumatologists alone (Yelin, Such,
Criswell, & Epstein, 1998; Criswell, Such, & Yelin, 1997). This was attributed to earlier
intervention with DMARD therapy. The effectiveness of rheumatologist-led services
has not, in itself, been evaluated in recent years most likely because this is the
traditional and most established method of reviewing and monitoring patients with
arthritis. However, it is often employed as a comparator group in trials of what are
considered more contemporary models of care including nurse-led clinics,
rheumatology clinics in primary care and patient-initiated services, all of which will be
reviewed in the following section. This will provide an understanding of how

consultant-led services compare with more recent developments in service delivery.

As a result of current government policy there is now a significant focus on the
community and a shift of some hospital-based rheumatology services into primary
care. This could be achieved either by introducing GP-led services (as reviewed in
section 2.5.4, page 74) or by moving rheumatologist or CNSs out into the community.
The former may explain why the number of consultant physicians in rheumatology has
expanded in the UK by only 3.1% from 2003 to 2011 compared with 5.2% across all
other general medical specialities (Royal College of Physicians, 2013). The latter may
explain why the proportion of rheumatology consultants with sessions in primary care
has increased from 9% in 2007 to 15% in 2009 (Harrison, Lee, Deighton, & Symmons,
2011). There has also been a growth in the number of musculoskeletal services being
run in conjunction with clinical assessment and treatment services in England, which
provide patients with quick and accessible assessment, diagnostics and treatment
services under one roof, from 13% in 2007 to 17% in 2009 (Harrison et al., 2011).
These services are, however, yet to be evaluated and BSR has expressed anxiety about
these changes and the impact they are having on the rheumatology workforce (Royal

College of Physicians, 2013).
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Evaluation of these so called outpost clinics, whereby specialist services are run in the
community by rheumatologists suggests that patients are highly satisfied with the
service they receive. This is probably due to the proximity and more scheduled time
with the consultant due to a more rigid booking system. However, this makes the
community setting less “efficient”, defined as the number of patients seen per clinic,
as hospital based systems allow for overbooking. Although the community clinic has
been found to be cheaper with regard to total staff costs (£114 versus £262), estate
costs, travel and the higher consultation rate meant that the overall cost per patient in

the hospital setting was lower (£10.35/patient versus £15.93/patient) (Helliwell, 1996).

2.5.3 Nurse-led care

2.5.3.1 Face-to-face care

The introduction of the rheumatology CNS in the 1980’s heralded an important step
towards developing a multidisciplinary team in the care of patients with arthritis.
Initially activities included basic disease management and patient education but more
recently the role of the CNS in rheumatology has been extended to incorporate
activities traditionally undertaken by the consultant and nurses now lead their own
clinics separate to that of the rheumatologist (Vliet Vlieland, 2004). A survey
conducted by the Royal College of Nurse Rheumatology Forum (2009) found that
rheumatology nurses hold on average 4-5 clinics per week, consisting of 4-10 follow-up
patients per clinic session and 1-2 emergency patients, with an average slot of 30
minutes per follow-up appointment, double that of a rheumatologist. For over 70% of
nurses these clinics consist primarily of patients with RA or PsA. The survey also
revealed that 44% of rheumatology nurses had been asked to change their usual work
pattern or take on extra work within the previous 18 months. This was primarily in
relation to extra clinics and changes in their role or service, described by the nurses
themselves as “increased activity without increased resources”. For over 80% of the
sample monitoring patients on DMARDs and educating patients about their disease
and its management were a major, or significant part of their role (Royal College of

Nurse Rheumatology Forum, 2009).

In the UK nurse-led rheumatology clinics are now a well-established method for

following up stable patients and reviewing new patients with possible arthritis. As
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highlighted by the Royal College of Nurse Rheumatology Forum (2009) rheumatology
nurses play an important role in addressing the unmet needs of patients with arthritis.
Research both with fellow rheumatology healthcare professionals (Cottrell et al., 2012)
and patients with arthritis (van Eijk-Hustings et al., 2013) indicate that disease and
drug monitoring, education, self-management support, emotional support and well
organised care are essential parts of the rheumatology nurse role. It appears that 80%
of CNSs in rheumatology are already routinely performing these activities (Goh,

Samanta, & Samanta, 2006).

Until recently, however, the evidence for the effectiveness of rheumatology nurse-led
clinics was not robust. A systematic review published by Ndosi, Vinall, Hale, Bird and
Hill (2011) aimed to analyse the clinical effectiveness of nurse-led rheumatology
services for people with RA. Seven randomized controlled trials (RCTs) (Hill, Thorpe, &
Bird, 2003; Hill, Bird, Harmer, Wright, & Lawton, 1994; Hill, 1997; Tijhuis et al., 2002;
Tijhuis, Zwinderman, Hazes, Breedveld, & Vlieland, 2003; Tijhuis et al., 2003; Ryan,
Hassell, Lewis, & Farrell, 2006) were found, four of which were conducted in the UK
(Hill et al., 2003; Hill et al., 1994; Hill, 1997; Ryan et al., 2006). Pooled effects in the
meta-analyses suggested equivalence between nurse-led care and usual care, which
tended to be a consultant-led service, with regard to pain, morning stiffness, DAS28
scores, plasma viscosity, physical or psychosocial functioning. The nurse-led follow-up
service did, however, lead to significant improvements in joint tenderness, knowledge
and satisfaction. But as there were so few studies the authors of the review concluded
that good quality RCTs were still required in order to provide evidence for the
effectiveness of nurse-led care for people with RA. In addition the review did not
include the cost-effectiveness analysis reported in the study by Van den Hout, Tijhuis,
Hazes, Breedveld and Vlieland (2003). This study indicated that although compared
with inpatient and day patient team care, CNS care led to equivalent quality of life, the

nurse-led clinic was associated with lower societal and hospital costs.

Since this systematic review a number of good quality RCTs have been conducted. This
includes a UK based multi-centre pragmatic RCT conducted by the authors of the
systematic review (Ndosi et al., 2013). In this trial patients with RA had five follow-up

visits over a 12 month period either in a nurse-led or rheumatologist-led clinic. The
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nurse-led consultations covered a combination of pain control, medication and dosage
changes, intra-articular or intra-muscular steroid injections, provision of patient
education and psychosocial support, prescription of splints, non-protocol blood tests
or radiographic examination and referrals. The rheumatologist provided “usual care”,
although exact details were not provided. The analysis indicated that the nurse-led
clinic was equivalent to a clinic led by a rheumatologist with regards to disease activity
and in fact led to significant improvements in satisfaction, pain and physical function
compared with the rheumatologist-led clinic. There was, however, a significant
worsening in patient fatigue, stiffness and mood in the nurse-led service compared to
slight improvements in the rheumatologist-led group. Definitive conclusions with
regards to cost-effectiveness were difficult as the analysis suggested cost benefits
when disease activity was considered, but when quality-adjusted life-years were used
the intention to treat (ITT) analyses indicated no significant cost benefits for the nurse-

led clinic.

A number of trials have also been conducted in inflammatory arthritis outside of the
UK (Koksvik et al., 2013; Larsson, Fridlund, Arvidsson, Teleman, & Bergman, 2013;
Koksvik et al., 2013; Larsson et al., 2013; Primdahl, Sgrensen, Horn, Petersen, &
Hogrslev-Petersen, 2014). In an RCT conducted by Koksvik et al., (2013) in Norway a
nurse specialist-led clinic was compared to follow-up by a medical doctor for patients
with inflammatory arthritis who had just started DMARD therapy. The nurse service
consisted of assessment of disease activity, co-morbidities, medication use, function
and psychosocial well-being; the content of the doctor’s clinic was not described other
than being usual practice. At 21 months post-implementation participants in the nurse-
led service were significantly more satisfied with their care, with the provision of
information, felt that the service was more empathic and technically competent and
were more positive about the clinician’s attitude towards them, the access they had
and the continuity of care. There were also no significant differences in disease
activity, pain or quality of life suggesting at least equivalence in symptoms and

psychosocial well-being between the two services.

Similar findings were also been reported in an RCT by Larsson et al., (2013) who

evaluated an exclusive rheumatologist-led follow-up service with a system which

67



Chapter 2 — UK Service Delivery in Rheumatology

alternated between a rheumatologist-led appointment and a person-centred nurse-led
clinic for patients with chronic inflammatory arthritis treated with biological therapy.
In the exclusive rheumatologist-led service patients had a 30 minute appointment
every 6 months for an assessment of disease activity and medication side effects.
Patients were also able to contact the rheumatology clinic between these scheduled
follow-up visits. In comparison participants in the other arm of the trial alternated
between the nurse-led clinic and a rheumatologist-led appointment. These nurse-led
appointments were person-centred whereby patients were given the opportunity to
talk about their illness openly in order to build collaboration between the patient and
the nurse. Disease activity was also assessed and laboratory tests evaluated the same
as in the rheumatologist-led clinic. The service aimed to empower patients to take an
active role in their treatment and find solutions to any problems they encountered;
however, exact details about how this was achieved was unclear. Over the 12 month
evaluation there were no statistically significant differences in changes in disease
activity, tender and swollen joints, pain, disability, satisfaction or confidence in the
system between the two groups. Qualitative interviews with those in the nurse-led
service found that patients felt that the nurse was added value and indicated that the
service made the care pathway more complete (Larsson, Bergman, Fridlund, &

Arvidsson, 2012).

In a three arm trial conducted in Denmark, Primdahl et al., (2014) compared a control
group which included consultations with the rheumatologist every 3-12months, with a
“shared care” group (discussed further in section 2.5.6.1, page 82) and a nursing
group, which included 30 minute appointments with a specialist nurse every 3 months
covering medication monitoring, clinical assessment and self-management issues. At
the 2 year follow-up the nursing group had significantly greater self-efficacy along
more confidence and satisfaction in the care they received compared with the
rheumatologist group. There were also no significant differences between nursing care
and the control group on any of the patient safety measures, including adherence to
blood monitoring, out-of-range blood tests and the number of side effects. Further
analysis of this study found that reduced disease activity, a shorter disease duration
and less fatigue and functional disability at baseline were associated with greater

improvements in self-efficacy at 3 months (Primdahl, Wagner, Holst, & Hgrslev-
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Petersen, 2012). A subsequent qualitative study was undertaken which aimed to
compare the experiences of patients in each of these three groups (Primdahl, Wagner,
& Hgrslev-Petersen, 2011b). The data indicated that patients valued the continuity of
care, that their relationship with their nurse was more holistic than with the
rheumatologist and all patients felt able to contact the service for additional advice if

they felt it necessary.

A Rheumatology Monitoring Clinic jointly run by Advanced Practice Nurses or
pharmacists, under the supervision of a rheumatologist has also been implemented in
Singapore (Chew & Yee, 2013; Chew et al., 2012). These clinics were for established
patients on a stable dose of DMARDs and inactive or stable disease activity. Monitoring
of disease activity and side effects were undertaken along with issuing repeat
prescriptions. In the event of a flare or medication-related complications the
rheumatologist was approached for their specialist input (Chew & Yee, 2013). Overa 1
year period 200 patients were seen in the service, a random sample of these patients
were audited, which indicated that patients remained largely stable (although the
definition of stability was not provided). Ten percent of sample required either an
increment, reduction or discontinuation of their DMARD therapy. According to the
authors these patients were detected early and were seen by a rheumatologist in a
“timely manner”. Satisfaction was measured via a survey of 97 patients seen within the
clinic over a 6 month period, 84% of whom had RA (Chew et al., 2012). An
overwhelming majority of the sample felt more confident in their ability to take their
medication and adhere to treatment after their appointment. Patients also felt that
the therapist provided clear and detailed information about their disease and
medication and hence they had a better understanding of their disease and medication
and knew what to look out for if their condition deteriorated or if they developed side
effects. They also felt that their therapist was professional and knowledgeable and
were willing to come back for follow-up assessment in the clinic. Seven
rheumatologists and six professionals running the clinic also completed questionnaires
and all were satisfied with the patients’ management and control of their disease. The
rheumatologists all agreed that the therapists were professional, knowledgeable and
capable in providing this service and 80% agreed that the clinic freed up time for them

to see more complex cases. Those running the clinic felt that the referrals were
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appropriate and workflow was acceptable. This study, however, was not an RCT but an
internal audit conducted by the team one year after implementation of the service.
The findings, therefore, cannot be assumed to be attributable to the new model of

care.

In addition to these quantitative trials a number of qualitative studies have been
undertaken to explore the impact of nurse-led rheumatology clinics from the patient
perspective. Arvidsson et al., (2006) interviewed 16 patients with RA who had been
treated with DMARD therapy in a nurse-led rheumatology clinic. The clinic was found
to have an impact on the empowerment of patients by teaching them about their
condition and treatment options along with how to adapt their activities and daily life
in order to live with arthritis. Regular reviews with the same nurse gave patients a
sense of security and comfort. In these visits the approach was more holistic and as a
result patients felt respected and listened to. Similarly, Bala et al., (2012) interviewed
18 people also with RA who had experience of a nurse-led rheumatology clinic and

found that their experience was one of a person-centred, holistic approach to care.

There is an ongoing RCT being conducted in Sweden (Bergsten, 2014) comparing a
nurse-led clinic including person-centred care and tight control with usual care in
patients with RA and moderate or high disease activity. Usual care is described as visits
to physician every 6 months, whereas the nurse-led clinic will be visits every 6 weeks,
with structured person-centred care and evaluation of disease activity. If disease
remission is not reached in the nurse-led group, pharmacological treatment including
both short-term (intra-articular and oral steroids) and long-term alterations (DMARDs
and biologics) will be made according to a predefined algorithm. The study will recruit
120 patients and compare disease activity, quality of life, pain, fatigue, self-
management skills, beliefs about medicines and satisfaction with care over a 6 month
period. The study is due to complete in 2015 and will provide further evidence either

for or against the use of nurse-led rheumatology services.

As a result of these studies EULAR (van Eijk-Hustings et al., 2012) have outlined 10
recommendations for the role of the nurse in the management of chronic

inflammatory arthritis” including RA and PsA (Figure 2.3). In the development of these
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recommendations, the role and capabilities of the nurse in rheumatology services
were found to vary quite significantly between countries. The recommendations
acknowledged that the value of a rheumatology nurse was most prominent and
important in disease monitoring as well as in support for patients across a range for
chronic inflammatory arthritis’. The recommendations also recognised that high-
quality studies, with clear descriptions of nursing roles and interventions needed to be
conducted as the role of the nurse in care is currently often not clearly stated in many

studies.

1. Patients should have access to a nurse for education to improve knowledge of
chronic inflammatory arthritis and its management throughout the course of their
disease.

2. Patients should have access to nurse consultations in order to experience
improved communication, continuity and satisfaction with care.

3. Patients should have access to nurse-led telephone services to enhance continuity
of care and to provide ongoing support.

4. Nurses should participate in comprehensive disease management to control
disease activity, to reduce symptoms and to improve patient-preferred outcomes.
5. Nurses should identify, assess and address psychosocial issues to minimise the
chance of patients’ anxiety and depression.

6. Nurses should promote self-management skills in order that patients might
achieve a greater sense of control, self-efficacy and empowerment.

7. Nurses should provide care that is based on protocols and guidelines according to
national and local contexts.

8. Nurses should have access to and undertake continuous education in order to
improve and maintain knowledge and skills.

9. Nurses should be encouraged to undertake extended roles after specialised
training and according to national regulations.

10. Nurses should carry out interventions and monitoring as part of comprehensive

disease management in order to achieve cost savings.

Figure 2.3. EULAR recommendations for rheumatology nursing management of chronic
inflammatory arthritis
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In summary, the literature suggests that nurse-led follow-up clinics for patients with
chronic inflammatory arthritis are at the very least equal to, if not superior to
rheumatologist-led clinics, in relation to disease activity, symptoms and psychosocial
outcomes. Despite the evidence regarding the role of nurse-led clinics, problems still
persist in many services regarding limited access for established patients with acute
problems, high “no show” rates, and the routine scheduling of follow-up visits often
well in advance for no defined purpose, all of which are indications of sub-optimal and
inefficient care (Newman & Harrington, 2007). The development of telephone clinics
have gone someway to addressing these issues and will be reviewed in section 2.5.3.3

(page 72).

2.5.3.2 Community

Community based nurse-led rheumatology services have also been implemented in the
UK, although evaluations are extremely scare. These services tend to involve
management of arthritis in the home for people who are housebound. In an audit of
such a service Douglas et al., (2009) found that over a 3 month period 1510 patient
contacts were made by the nurse team, which would have been traditionally seen by a
rheumatologist in clinic. Four percent of patients required a home visit from the nurse,
11% urgent contact visits (i.e. joint injections), 31% clinic visits and 53% a telephone
contact. The service, however, was not formally evaluated and it was unclear how
decisions were made with regards to who entered the service, who was subsequently
seen and via what method (i.e. at home or in clinic). The evidence for community

based rheumatology nursing is, therefore, lacking.

2.5.3.3 Telephone care

Nurse-led telephone clinics are becoming increasingly more popular as an alternative
to face-to-face clinic visits as they address some of the concerns highlighted by
Newman and Harrington (2007). Unlike a nurse-led telephone help-line, appointments
are scheduled like a standard face-to-face visit for the nurse to review and monitor the
patient. The feasibility and acceptability of this mode of follow-up has been found to
vary. Whilst Hawley and Quilty (2009) report that only 12% of rheumatology patients
could be followed-up using a telephone review due to the stage of their iliness and
treatment, Pal (1997) found that 80% of patients would be willing to accept a

telephone follow-up appointment. This suggests a difference between what clinicians
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feel is feasible and what patients find acceptable. Pal (1998) reported the results of a
pilot study that followed rheumatology patients up by telephone rather than face-to-
face. These calls included a review of progress, changes in the disease and its
treatment, and feedback from test results. Ninety per cent of patients were satisfied or
very satisfied with the service and most patients felt that the advantages of saving
time and money, less stress and fewer problems with transport, outweighed the
disadvantages of telephone clinics being impersonal, the potential for
misunderstandings and problems that might occur as a result of hearing and language

issues.

Hennell, Spark, Wood and George (2005) evaluated a nurse-led telephone clinic, aided
by a consultation proforma which reflected a traditional outpatient consultation,
covering diagnosis, current medication, monitoring attendance and blood test results.
Patients were also asked to report any current joint swelling and/or tenderness. At the
end of the consultation the content was summarized for the patient and the plan of
action confirmed. During the first month 71 patients who were on the follow-up
waiting list were allocated a nurse-led telephone appointment, three patients were
not in or did not answer the telephone. Of the 68 patients surveyed 72% were very
happy with their consultation and would be happy to use the service again, those that
were not happy (8%) preferred to see the nurse in person in the future. This telephone
clinic enabled nurses to review more patients and, therefore, helped reduce follow-up

wait times by 2 months, down to the recommended 3 monthly interval.

In both studies however, the quality of the methodology and reporting of the
intervention content and exclusion/inclusion criteria were poor. It is assumed in both
studies that telephone calls were a replacement for standard face-to-face contact
although the authors do not clearly state this. There was also no comparison group
and hence no randomisation of participants, or no details on what clinical care and
from whom the patients continued to receive. Failure to collect data on clinical
outcomes makes it difficult to establish if this form of contact had any detrimental
impact on health and well-being. These studies suggest tentative evidence for nurse-

led telephone consultations in regards to patient acceptability; however, more robust
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trials need to be undertaken to establish whether this mode of delivery is in any

clinically or psychologically detrimental to patient well-being.

2.5.4 GP-led care

As reported earlier, there is little evidence to support either rheumatologist or CNS-led
primary care services. Therefore, much of the published literature on rheumatology
community services focuses on the role of GPs in the management of patients with
arthritis early in the disease course, either alone or in collaboration with
rheumatologists, the premise being that this will free up specialist services for those

with more complex needs such as those with RA and PsA who require DMARD therapy.

This shift is occurring despite the fact that there is little evidence to suggest that GP-
led monitoring of patients with arthritis on DMARD therapy is effective. In fact
concerns have been raised about the impact that discharging patients with chronic
inflammatory arthritis back to primary care will have on GP workload (Bukhari et al.,
2011). There are also concerns about the inadequacy of rheumatology education in the
primary care setting (Wise & Isaacs, 2005). The knowledge of the treating healthcare
professional is considered by rheumatology patients as one of the most important
aspects of care (Jacobi, Boshuizen, Rupp, Dinant, & Van Den Bos, 2004). However, 27%
of patients surveyed by Jacobi et al., (2004) felt that their GP’s knowledge was

inadequate for specialist rheumatology care.

Musculoskeletal disorders make up approximately 18% of a GP’s perceived workload
(Roberts, Adebajo, & Long, 2002). In this survey of 240 GPs in the UK over one third
were confident that with advice from a rheumatologist they could manage a patient
with early RA (Figure 2.4). A further 34% were confident to make a diagnosis but would
prefer to refer long-term monitoring and management to a rheumatologist (Roberts et
al., 2002). This lack of confidence may prove problematic as it may generate reluctance

to provide rheumatological care (Mann, 2006).
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Figure 2.4. Level of GP self-confidence in managing early RA

In addition population based studies in Canada show that patients with RA managed
predominantly by primary care physicians are less likely to be prescribed DMARDs
(Lacaille, Anis, Guh, & Esdaile, 2005; Shipton, Glazier, Guan, & Badley, 2004). Similar
findings from a UK survey comparing a primary care-led rheumatology service with
secondary care found that fewer patients with RA or unspecified inflammatory arthritis
managed in primary care were taking a DMARD compared to those in secondary care
(Hetthen & Helliwell, 1999). These studies suggest that GPs not only lack confidence in
their ability to manage established patients with arthritis but the provision of DMARD
therapy in primary care is poor and in direct contrast to the guidelines which
recommend treatment to be started as early as possible in order to obtain tight control
of the condition (National Institute for Health and Care Excellence, 2013b). Evaluations
of GP-led rheumatology services have been conducted. Schulpen et al., (2003)
explored the feasibility of referring patients with arthritis back to their GP for
management. If considered eligible by the rheumatologist, although it was unclear
what the eligibility criteria were, consenting participants were randomized to either
remain under the care of their rheumatologist or referred back to the GP. Those
randomised to referral back to their GP were presented during a joint consultation
clinic where the rheumatologist explained to the GP how their follow-up care should

proceed. From that moment on follow-up care was provided by the GP with the
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opportunity to consult the rheumatologist at any subsequent joint consultation clinic.
At the start of the study 276 patients were identified as having been originally referred
from one of the 17 participating GP practices. Of these 276 patients, 45% had been
subsequently discharged from secondary care without the need for any additional
medical follow-up, and 32% were deemed to require specialist follow-up. Overall in
only 10% of cases was it deemed appropriate to refer their care back to the GP
suggesting that community-led services may not be an acceptable model of care from
the specialist perspective. This may in part be due to the lack of faith rheumatologists
had in the ability of the GPs to manage established arthritis and as a result classified
the patient as needing specialist services. It is unclear, however, what the composition
of this population was as authors failed to detail the diagnostic status of participants
and how many patients had chronic inflammatory arthritis. It could be that those
remaining in specialist services were not established on their treatment or were
experiencing a period of flare which meant the rheumatologist wanted to review the
patient more closely. Schuplen et al., (2003) concluded that moving follow-up services
to primary care does not appear to be the solution as the gap in specialist knowledge

between rheumatologists and GP is too wide.

Other evaluations of GP-led follow-up clinics from the clinical and patient perspective
have been undertaken (Hetthen & Helliwell, 1999; Arthur & Clifford, 2004b; Arthur &
Clifford, 2004a) however, the quality of these studies suggests that there is a lack of

methodologically robust evaluations within the published literature.

Hetthen and Helliwell (1999) compared 100 patients, with different rheumatological
diagnosis, seen at a GP-led rheumatology service and 100 patients, seen at a hospital-
based rheumatology outpatient service on both clinical and patient reported outcomes
(PROMS). Two GP services were commissioned to deliver specialist rheumatology care
in general practice whilst at the same time acting as clinical assistants in the
rheumatology outpatient department, working alongside the rheumatologists to
increase their knowledge and skills. Patients seen in primary care had a median waiting
time of 0 days compared with 37.5 in secondary care. A majority of patients was
satisfied with the convenience and length of their appointment and this was similar

across both groups. Utilisation of support services such as blood tests, radiography,
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physiotherapy, occupational therapy and podiatry were, however, greater in
secondary care, as was provision of written information to the patient. Although levels
of disability were much greater in secondary care, this was likely to reflect the greater
proportion of patients with established disease attending these clinics. The number of
patients with RA or inflammatory arthritis on DMARDs was also substantially lower in
the primary care group (22%) compared with secondary care (69%). This suggests
either that the GP-led service was being utilised as a substitute for early referral rather
than for ongoing monitoring and management of established patients who remained
in secondary care, or established patients in primary were being under prescribed
DMARDs. This latter hypothesis supports previous findings (Lacaille et al., 2005;
Shipton et al., 2004) but as the authors failed to describe the sample adequately it is
not possible to establish the reasons for these discrepancies. In addition the authors
failed to report the inclusion and exclusion criteria for patients being referred into

either service.

Arthur and Clifford (2004b) conducted a qualitative study of 10 rheumatology patients
all taking DMARD:s; five being followed up by their GP in primary care and five by a
rheumatology nurse in a secondary care nurse-led clinic. Participants were asked what
they expected when they attended their drug monitoring appointment and what they
would you like to happen in an ideal world. Both groups of participants gave varying
responses, but those in secondary care tended to provide more examples and spoke
more about feeling empowered and the psychological care offered by the
rheumatology nurse whilst those in primary care focused more on the technical
aspects such as tests. Those cared for in the hospital setting were sceptical about the
ability of GPs to provide specialist care and knowledge; praising the quality and
guantity of the information given to them by their nurse as compared to previous

experiences with their GP.

The same authors also conducted a quantitative assessment of patient satisfaction
between two cohorts of patients with RA on DMARD therapy (Arthur & Clifford,
2004a). The first was a group of patients whose drug monitoring was undertaken by
the GP supplemented by 4 monthly follow-up appointments with the consultant

rheumatologist in the outpatient department (primary care route). The other group of
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patients were referred to the rheumatology nurse and attended nurse-led clinics in the
outpatient department for monitoring, along with 4-6 monthly appointments with
their rheumatologist (secondary care route). Levels of satisfaction were high in both
groups but in contrast to the study by Hetthen and Helliwell (1999) who found no
difference, satisfaction was significantly higher in secondary care across all six
dimensions of satisfaction (general satisfaction, information provision, empathy,
technical quality, attitude to patient, continuity of care and overall satisfaction). Those
managed in secondary care were also more likely to have received information about
their disease. It was, however, unclear from the published article how patients were
selected for referral into the primary or secondary care route. The use of a non-
randomized convenience sample also means that these participants may not be

representative of the larger population and hence the findings cannot be generalised.

A number of trials have evaluated a “shared-care service” (Hewlett et al., 2000; Kirwan
et al., 2003b; Hewlett et al., 2005b; Primdahl et al., 2012; Primdahl et al., 2014) in
which GPs monitor DMARD therapy but care, either from the GP or rheumatology
team is initiated by the patient with no regular scheduled appointments. This model of

care will be reviewed in section 2.5.6.1 (page 82).

Although GPs with a specific clinical interest such as rheumatology are not new, there
is now recognition of a new “breed” of GP: “a GP with a specialist interest” (Hay &
Adebajo, 2005) and there are now recognised services delivered in primary care by
these clinicians (Roberts, Dolman, Adebajo, & Underwood, 2003) and associated
accreditation for the role (Royal College of General Practitioners, 2014). A competency
framework has also been published specifically for GPs with a special interest in
musculoskeletal/rheumatology practice (Hay, Campbell, Linney, & Wise, 2007) but as
yet there is little information or evidence to understand how these new roles are
impacting on the experience of patients or on the health service. Robust evaluations
will be required to assess the clinical effectiveness, cost-effectiveness, acceptability

and sustainability of such services.

Glazier (1996) proposed that rather than waging a “war over turf”, rheumatologists

should take the lead on working with GPs to provide expert training and support to
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ensure that patients receive high quality specialist care, irrespective of whether that is

delivered in the community or hospital setting. These studies suggest that there is little
robust evidence to indicate that either patients or the healthcare system would benefit
from such a radical change in service delivery particularly in the case of patients with

established arthritis on DMARD therapy.

2.5.5 Multidisciplinary teams

A multidisciplinary team approach which incorporates various healthcare professions is
often used in the management of patients with arthritis. The composition of the team
may vary between centres but their general approach aims to bring together the skills
and knowledge of different disciplines, for both the assessment and management of

the disease.

Guidelines however, seem to have differing views on the benefits of the
multidisciplinary team. EULAR recommendations for the management of RA patients
on DMARDs states that the primary responsibility of caring for a patient should lie with
the rheumatologist, but a multidisciplinary team approach may sometimes be needed
when dealing with co-morbidities such as cardiovascular disease, or complications of
applied therapies, such as serious infections (Smolen et al., 2013). This approach fails
to acknowledge other members of the rheumatology team, such as specialist nurses,
physiotherapists and occupational therapists all of whom are cited as key members of
the rheumatology multidisciplinary team (Cherry, Crossland, Field, Ainsworth, &
Edwards, 2014). In contrast NICE guidelines for RA state that patients should have
access to a multidisciplinary team who can provide knowledge and skills to
complement that of the rheumatologist. These guidelines recommend that people
with RA should have access to a named member of the multidisciplinary team, for
example the specialist nurse, who is responsible for coordinating their care. These
recommendations are, however, made “despite the lack of demonstrated benefit”

(National Institute for Health and Care Excellence, 2013b).

A systematic review of multidisciplinary team care programs both in outpatient and
inpatient services for patients with RA by Vliet Vlieland and Hazes (1997) identified 42

papers reporting on 35 clinical trials. The impact of a multidisciplinary team outpatient
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care approach was evaluated in two uncontrolled trials and six controlled trials in
which it was compared with usual outpatient care. The controlled trials found that the
multidisciplinary team approach was associated with greater improvements in physical
and social functioning, overall health, disease activity and psychosocial well-being. The
uncontrolled studies also report significant improvements in disease activity,
functional status and general health over time. Many of these studies, however, were
methodologically flawed and in all but one of the controlled studies, multidisciplinary
team care led to more medical visits. The intensity of other treatment modalities, such
as the use of NSAIDs, the number of orthopaedic consultations, and hospitalizations,
appeared similar across groups. Vliet Vlieland (2004) published another review 10
years later including only controlled clinical trials. The evidence at this time supported

the role of the CNS in coordinating the multidisciplinary team.

A recent systematic review by Cherry et al., (2014) aimed to identify and synthesise the
literature relating to the clinical importance of multidisciplinary team working in
musculoskeletal healthcare. A total of 63 articles were found but only 11 were RCTs.
Over 80% of these RCTs reported significant clinical benefits for multidisciplinary team
working compared to minimal team intervention and the remaining reported no effect
on clinical outcomes. These findings are, however, reported in conference proceedings
with the full review yet to be published. It is, therefore, not possible to determine the
quality of these primary research papers, the type of patients included or the exact
clinical benefits. There does, however, appear to be some positive outcomes in

relation to this approach.

2.5.6 Patient-led care

The models of care described so far in this chapter have sought to redirect care either
within secondary care or from secondary to primary care. The focus has now begun to
move towards reducing unnecessary outpatient appointments and follow-up
appointments altogether (National Health Service Institute for Innovation and

Improvement, 2006) through the introduction of patient-led services.

The provision of patient-led services in rheumatology is a result of not only the need to

streamline services but reflects the shift away from a paternalistic model of healthcare
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where the patient is seen as a passive recipient of care and the clinician in a position of
dominance and authority. The term patient-led refers to “reshaping how the service
delivers care, based on what patients need and want” (Fitzpatrick, 2005). Patients are
now encouraged to take an active role in knowing and managing their health, in
expressing their concerns and preferences and participating in medical decisions. This
is especially important in chronic diseases such as arthritis where the reality of living
with the condition is demanding, and successful management requires increased

responsibility on the part of the patient.

A vast body of literature both before and after publication of the NHS White Paper
‘Equity and excellence: liberating the NHS’ (Department of Health, 2010a) which
stressed “no decision about me without me” has explored the role of patient
involvement in rheumatology. This research emphasises the need for an ongoing
exchange of information between the clinician and patient, understanding and
agreement about treatment priorities and objectives and shared decision making
around future treatment plans (Neame, Hammond, & Deighton, 2005; Renzi, Di, &
Tabolli, 2011; Garfield, Smith, Francis, & Chalmers, 2007; Ishikawa, Hashimoto, & Yano,
2006).

Research suggests that people with arthritis have a desire to make their own decisions
about their health. Neame et al., (2005) found that 78% of patients with RA agreed or
strongly agreed that they should be free to make decisions about everyday medical
problems. However, 52% agreed or strongly agreed that if hospitalised they should not
be making decisions about their own care and 79.5% felt if their illness was to become
worse they would want the doctor to take greater control. This suggests that when
patients are well they want to make more autonomous decisions and when unwell
more collaborative decisions. In a smaller survey of 33 people with PsA only 28% of
patients preferred to leave treatment decisions entirely to their doctor, whereas 69%
wanted some level of involvement (Renzi et al., 2011). The desire to participate has
been linked to a number of factors including being younger, female and of higher
educational status or social class (Neame et al., 2005; Garfield et al., 2007; Ishikawa et

al., 2006).
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Despite this desire, in practice many people with arthritis report only some level of
involvement and most would like greater collaboration. In a sample of 223 patients
with RA only 32% felt they had some impact on treatment decisions (Cunha-Miranda,
Costa, & Ribeiro, 2010). In addition a number of surveys have found that
approximately 30% of patients with arthritis are not involved in decisions about
treatment, despite being given the opportunity to ask questions, suggesting that
involvement is more than just being able to ask questions (Brekke, Hjortdahl, & Kvien,
2001; Lim, Ellis, Brooksby, & Gaffney, 2007; Kjeken et al., 2006). In comparison, the
level of involvement in PsA is even lower with only 8.7% of patients actively involved in
medical decision-making and 76.7% having no participation at all (Leung et al., 2009),
this could be associated with duality of their condition (i.e. arthritis and psoriasis).
Actual involvement has been linked to patient characteristics including being female, a
patient’s age (being younger in RA and older in PsA) and a higher level of formal
education (Kjeken et al., 2006; Brekke et al., 2001; Leung et al., 2009; Ishikawa et al.,
2006).

Although the direction of causality is unclear there may be potential benefits to having
greater involvement including higher levels of satisfaction with care (Leung et al.,
2009; Brekke et al., 2001; Kjeken et al., 2006), a more positive attitude about arthritis
and the impact of treatment, increased adherence to medications (Martin & Johnson,
2011), better mental health and greater self-efficacy (Brekke et al., 2001). Given that
patients with RA and PsA have in general a desire for greater involvement more recent
research has gone beyond involving patients in decisions about treatment and care
towards patient-led outpatient services; allowing people to take active control of

initiating aspects of their own care.

2.5.6.1 Patient-initiated services

The traditional rheumatology system assumes that patients need to be seen on a
regular basis by a healthcare professional and, when they are seen decisions are made
by clinicians rather than the patient themselves. Nevertheless, over 40% of patients
receiving rheumatology services feel they should be able to decide how frequently
they need a check-up (Neame et al., 2005) and take responsibility for organizing their

own DMARD monitoring appointments (Kay & Lapworth, 2004), suggesting that
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patient-initiated services may be acceptable to patients. In fact 30% of outpatient
appointments result in no investigation or other actions and 42% of all visits are
deemed completely unnecessary (Hehir et al., 2001) providing further endorsement

for this model of care.

A number of rheumatology services have been successful in involving patients in
initiating their own care, much like we all do in primary care. These models include
varying degrees of patient involvement and involve patients directing their needs to
either primary or secondary care, or a combination of these services. This section will
now review the content of these interventions and synthesise the evidence in relation
to patient-initiated follow-up services in rheumatology. It is important to highlight that
these services have been labelled differently, some are described as direct access
others shared care and also patient-initiated. In this section the label given by the
authors will be used. The common thread throughout these services is that patients
either alone or in combination with their primary care physicians are able to initiate
their own arthritis-related reviews, which take place either within primary or

secondary care.

A priority briefing exercise was undertaken between October 2009 and February 2010
by the Collaboration for Leadership in Applied Health Research and Care for the South
West Peninsula (PenCLAHRC, 2010a) in order to guide stakeholders in prioritising
topics for research. One of the 12 questions of interest was ‘How can patient-initiated
clinics be implemented for RA given the demonstration of the acceptability,
effectiveness and cost-effectiveness of such service organisation?’ (PenCLAHRC,
2010b). As a result of this exercise a systematic review was undertaken by Whear et
al., (2013) synthesising the clinical effectiveness of patient-initiated clinics for patients

with chronic or recurrent conditions managed in secondary care.

Whear et al., (2013) identified 10 articles describing eight individual studies; seven
were RCTs and one a retrospective audit. These studies included a total of 1927
participants, across three conditions, breast cancer (n=3), irritable bowel disease (IBD)
(n=3) and RA (n=2). All were conducted in the UK and participants were followed-up

for between 12 and 72 months. The patient-initiated clinics in each of these studies
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were broadly similar, with the primary access point a telephone helpline through
which patients could request clinical advice and if necessary arrange an outpatient
appointment. In three RCTs, two in breast cancer and one in patients with IBD were
also given written information about how to self-manage their condition and the
symptoms or events that should initiate the need for a consultation. An initial
consultation was offered in three RCTs in breast cancer and IBD and an annual review
in all studies. A broad range of clinical outcomes was measured across studies and
indicated that patient-initiated clinics do not have a significant detrimental impact on
relapse in breast cancer and IBD or clinical outcomes over time for patients with RA.
There was evidence to suggest that the frequency of meaningful medical interventions
such as change in medications or further investigations for patients with RA was
greater in those who participated in the patient-initiated clinics. The review also
suggested savings in relation to healthcare resource use, healthcare costs and
reductions in clinician time as a result of patient-initiated clinics. The authors
concluded that UK policy is eager for patient-initiated services, which are evidence-
based, to be implemented and evaluated so that the time of both the patient and the
healthcare professional is not wasted and costs are minimised without compromising
clinical or psychosocial well-being. It is important to note, however, that although the
quality of these studies did vary those in RA had less potential for bias in their results
than those in breast cancer and IBD as they met more of the quality criteria guidelines
outlined by the Centre for Reviews and Dissemination (2009). This included
specification of eligibility criteria, a power calculation, details of the sample at
baseline, descriptions of co-interventions, they accounted for all participants and

conclusions were supported by their results.

The authors of this systematic review proposed a logic model for the theory behind
both traditional and patient-initiated clinic appointments systems (Figure 2.5). The
model suggests that the traditional review system is more likely to lead to inefficient
and ineffective use of resources due to people who DNA and because stable, well
patients are being seen in clinic. Although this may lead to a happier patient in the
short-term it could lead also to services being less responsive to urgent cases, whereas
a patient-initiated service would mean unwell patients could be seen more frequently

and a reduction in DNAs because stable patients are not required to attend
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unnecessarily. Therefore, resources are being used more efficiently and effectively.
The model however, does fail to acknowledge the possibility that patient-initiated

services may lead to unwell patients going unnoticed by the service as they do not

make contact with the rheumatology team or GP and hence deteriorate further,

leading to concerns about patient well-being both clinically and psychologically.
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Examining in more detail the two studies in RA, within Whear et al’s (2013) systematic
review, may shed further light on this issue and provide further evidence in relation to
the current thesis. Of these two studies, one was a 6 year RCT (Hewlett et al., 2000;
Kirwan et al., 2003b; Hewlett et al., 2005b) and the other a retrospective audit

conducted by Chattopadhyay and Hickey (2008).

The long-term follow-up RCT undertaken by Hewlett et al., (2000, 2005b) and Kirwan
et al., (2003b) compared what authors initially called “a direct access group”, then
“shared care” and later a “patient-initiated service” with rheumatologist-initiated care.
Participants in the patient-initiated service could arrange reviews with a
rheumatologist, physiotherapist, or occupational therapist through a nurse-led
telephone helpline. The GPs of patients in this group were already monitoring DMARD
therapy in this locality, but were also given information to support the day-to-day
management of patient care and could also initiate reviews with the rheumatology
team. The control group received traditional routine hospital reviews with their
rheumatologist every three to six months. Analysis of the self-referrals at the end of
year one indicated that participants given open outpatient appointments were able to
appropriately self-refer. There remained a risk, however, that a small percentage of
patients were not using the system when needed (Hogg, Hewlett, & Kirwan, 1997).
Comparisons between those who requested a hospital review and those that didn’t up
to 2 years post-implementation indicated that those who did self-refer were
significantly worse, both physically and psychologically at the start and throughout the
trial than those who did not self-refer, again confirming the patient’s ability to initiate
care from their rheumatology team appropriately (Hewlett, Mitchell, & Kirwan, 1999).
Comparison between the intervention and control group on disease deterioration
confirmed that there was no difference between the two groups (Mitchell, Hewlett, &

Kirwan, 1999).

Analysis comparing the patient-initiated group with the control group 2 years after the
implementation of the programme suggested a 43.8% difference in consultant reviews,
with the patient-initiated service resulting in fewer visits (Hewlett et al., 2000). Despite
this, levels of pain were significantly lower in the patient-initiated group at 24 months,

self-efficacy was also significantly greater in this group at 6, 15, 18 and 21 months into
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the trial and increases in pain were significantly lower (+0.4) compared to control
participants (+1.6). There were, however, no significant differences between groups on
changes in disability, anxiety or depression, although there were trends in favour of
the patient-initiated group. Participants were also more satisfied with the service when
asked to look back over the previous 2 years and more confident in the system than
those in the control group (Hewlett et al., 2000). At 4 and 6 years post-intervention
patient satisfaction with outpatient care declined in the control group but improved
significantly in the patient-initiated group. A similar pattern was exhibited for patient
confidence in the service (Kirwan et al., 2003b; Hewlett et al., 2005b) and after 6 years,
satisfaction with and confidence in care were significantly greater in the patient-
initiated group, which also had 38% fewer hospital appointments. Importantly there
were no differences between the traditional review and patient-initiated service on
either clinical or psychological outcomes, suggesting that this responsive model of care
is not clinically detrimental and, therefore, warrants further consideration in the
management of patients with arthritis (Hewlett, 2005). This new system seems to be
running efficiently as part of standard care for patients with RA at Bristol Royal
Infirmary and is managed by the existing nurses. This has enabled the system to reduce
any unnecessary outpatient appointments and fast-track urgent ones. Patients also
report feeling more empowered to manage their problems for longer at home as they
know rapid help is available if necessary (Pope, Tipler, Kirwan, & Hewlett, 2005). It is
unclear, however, how much contact and initiation of services was driven by the

patient and what was initiated by the GP.

The second study in RA included in Whear et al’s. (2013) systematic review was an
audit of one UK hospital in which patient-initiated clinics were standard care. Data
were compared to that of another hospital which utilized a traditional review system
(Chattopadhyay & Hickey, 2008). The records of 173 outpatient follow-up
appointments were reviewed, 113 were traditional reviews and 60 patient-initiated
appointments. A majority of patients had inflammatory arthritis (61.8%). The patient-
initiated clinic was associated with a significantly higher rate of overall medical
interventions — 96.7% compared to 52.2%, and higher rates of “meaningful”
intervention — 66.7% compared to 30.1%. Time between appointments did not differ

significantly between the two groups and the authors report no inappropriate
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accessing of services in the patient-initiated clinic. The authors calculated that the
patient-initiated service lead to an increase of approximately 25% more new patient
throughput. This however, was a conference abstract and it is, therefore, unclear what
the patient-initiated service consisted of. Also, selection bias introduced by comparing
two hospital settings with potentially very different patient populations and care
guidelines introduces the possibility that confounding variables may account for these

differences.

In addition to the articles identified in Whear’s systematic review, there are three
additional studies which have since been published (Adams & Sands, 2009; Sands &
Adams, 2009; Primdahl et al., 2014; Primdahl et al., 2012; Primdahl et al., 2011b;
Symmons et al., 2005; Symmons et al., 2006). These articles evaluated three different
types of patient-initiated services. Both Primdahl et al., (2014) and Symmons et al.,
(2005; 2006) trialled a shared care service similar to that of Hewlett et al., (2000,
2003b, 2006b), in which both patients and GPs were able to initiate reviews with the
rheumatology team and GPs monitored medications according to guidelines written by
their respective rheumatology departments. Although the description of the service is
not entirely clear the study by Adams and Sands (2009), appears to be the only true
patient-initiated service, as only patients are described as being able to initiate reviews

with their rheumatology team, with no mention of primary care involvement.

The trial conducted by the British Rheumatoid Outcome Study Group compared a
symptom control and shared care (SCSC) intervention with aggressive treatment in a
hospital setting (ATH) (Symmons et al., 2006; Symmons et al., 2005). SCSC was
managed in primary care with the goal of controlling joint pain, stiffness and related
symptoms from the patient’s perspective. The patient had no regular scheduled
appointment but was “encouraged” to visit the GP if they developed new or
deteriorating symptoms at which point the GP used an algorithm to guide their
treatment decisions and were asked to contact the rheumatologist if they felt that a
change in DMARD or steroid therapy was indicated. DMARD therapy was monitored by
the GP using current guidelines for each centre. The ATH arm was managed
predominantly in the hospital setting and monitoring of the DMARD therapy continued

as usual. The patient attended the hospital clinic at least once every 4 months where
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ESR, CRP and the number of swollen joints were measured. Of the 404 participants
randomised at baseline, 3 years after implementation there were no significant
differences between the patient-initiated service and the more aggressive hospital
based system on levels of disability, disease status, pain, quality of life or patient
satisfaction. An assessment of healthcare utilisation and cost-effectiveness, however,
found that SCSC lead to fewer outpatient appointments and GP visits. The differences
were, however, extremely small and it was unclear if they were statistically significant.
Despite this SCSC was likely to be more cost-effective than ATH in 60-90% of cases,
(Davies et al., 2007), suggesting that even this small reduction in healthcare utilisation

impacted on the cost of care.

As described in section 2.5.3.1 (page 65) Primdahl et al., (2014) compared a
rheumatologist-led care (n=92) with a nurse-led (n=90) and shared-care service (n=94)
in a three arm RCT. Shared-care involved no planned consultations with the
rheumatology team, the GP monitored blood tests and the patient could contact either
the GP or CNS when required. The GP could also make contact with the rheumatology
department and use the nurse-led telephone helpline for advice or specialist reviews.
Comparisons between the rheumatologist and nurse-led service are discussed in
section 2.5.3.1 (page 65); no comparisons were made between the nurse-led service
and shared-care. Analysis at the end of the 2 year follow-up period found no significant
differences in disease activity, self-efficacy, satisfaction or confidence in the service
between rheumatologist-led and shared care over time. Although significantly fewer
patients in the shared-care service had their blood tests taken at the planned intervals
compared to the rheumatologist-led group, there was no difference in the number of
out-of-range blood tests or alerts, defined as significant changes in RA disease activity
or functional disability, or any other patient safety measure including death, number of
telephone consultations and initiation of biological treatments. This suggests that
shared-care and rheumatologist-led services were equal in regards to psychosocial and
a majority of clinical outcomes, but there may be concerns about attendance for blood
tests.

A comparative pragmatic mixed methods study of a patient- versus physician-initiated
review service that had been running for 4 years was also evaluated by Adams and

Sands (Adams & Sands, 2009; Sands & Adams, 2009). Retrospective questionnaire data
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were collected from 88 patients with RA who were referred into the service, along with
gualitative data from 12 additional patients. Data from these patients were then
compared to those receiving conventional follow-up at the same rheumatology unit.
Participants had only experienced the system from which they were recruited and this
depended on which rheumatologist was responsible for their care. Comparisons
between the two groups indicated no significant difference in well-being, mood,
satisfaction or confidence in the services. Participants in the physician-initiated service
saw the doctor almost twice as often as those in the patient-initiated group; however,
it is unclear which doctor the authors are referring to, the GP or rheumatologist. The
design of this trial, however, introduced significant bias as there was no randomisation
and hence the variation in the care received from the rheumatologist may have
significantly affected the results of the trial. The lack of measurement prior to the
service starting also means that it is unclear whether any changes occurred over time
or if there were groups differed at baseline which could explain the lack of difference
found at follow-up. Analysis of the semi-structured interviews, however, suggested
that patients initiating their own follow-up felt that their appointments were less

rushed and they were more satisfied with the continuity of their care.

A larger implementation trial is currently being undertaken by Paudyal, Perry, Child
and Gericke (2012) at Plymouth Hospitals NHS Trust using a stepped-wedge design.
Researchers are randomising 380 patients who have had RA for more than 2 years and
are able to initiate telephone contact if needed, to either a patient-initiated service or
to a regular clinician-initiated review group. The patient-initiated service will include
patient education about the system prior to their enrolment in the service and patients
will not have routine clinical reviews with their consultant rheumatologist. Their GP
will be informed about this and sent a short summary of managing the common
problems experienced by people with established RA. Clinical advice and requests for a
review will be managed via a nurse-led telephone advice line. The evaluation will
compare the groups on patient satisfaction, clinical outcomes and healthcare
utilisation over a 12 month period, at which point all patients in the control arm will be
transferred to the patient-initiated service. This will provide further evidence either for

or against the use of patient-led rheumatology services.
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Although the quality of the studies evaluating patient-initiated services are mixed,
good quality RCTs indicated at least equality, if not significant benefits to patient-
initiated services compared with standard consultant-led care. In support of Whear et
al., (2013), although UK policy may be eager to implement patient-initiated services,
robust evaluations are still needed in order to provide an quality evidence base for this
model of care so that the time of both patients and healthcare professional is used
efficiently and effectively without compromising clinical care or psychological well-

being.

There are, however, a number of important issues which should be highlighted in
relation to the “patient-initiated” services described above. With the exception of
Adams and Sands (2009), all of these interventions were a combination of both
patients and GPs initiating rheumatology services and were not wholly patient-
initiated. In addition an important element of any patient-initiated service is the
information participants are given about the symptoms or events that should trigger
contact with the clinical team. An implicit or explicit assumption is made within all of
these trials that patients will use their experience of symptoms and side effects as
triggers for contacting a healthcare professional. These triggers are vital given that
their sensitivity could lead to over utilization of services or a potentially dangerous
situation where a patient does not contact a healthcare professional when they are
seriously unwell. In some trials more detail is provided about these triggers than
others; however, most are not described in sufficient detail to be evaluated. Pope et
al., (2005) reported that after a period of running the patient-initiated service
evaluated by Hewlett et al., (2000, 2003b, 2006b), a patient education session was
deemed necessary for those joining the service. A 90 minute session was, therefore,
developed which sought to address a number of key objectives including
understanding how and when to request an appointment with the CNS or doctor. This
included “recognising the obvious and less obvious reasons why they may request a
clinic appointment” which the authors describe as recognising and managing an
inflammatory flare of RA. This is likely to include the self-monitoring of symptoms and
side effects which are persistent and unmanageable, indications of a possible disease
flare (Hewlett et al., 2012). The service currently being evaluated by Paudyal et al.,

(2012) is also using this approach. Primdahl et al., (2014) delivered a short course to
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participants in all three arms of their trial, prior to randomisation. This consisted of
two sessions of 3 hours delivered by a multidisciplinary team. The course aimed to
enhance patient self-efficacy to manage disease-related problems in everyday life and
to know when and how to seek help from healthcare professionals. Topics included
how to detect a flare-up, the medical treatment including how to manage it and
possible side effects, how to self-manage common problems like pain, fatigue, joint

stiffness and poor sleep. Details about the remaining studies are unclear.

It is important to describe the active content of any intervention in order to aid
replicability and identify the active ingredients that bring about a desired change in
behaviour (Craig et al., 2008). Therefore, future trials of patient-initiated initiated
services should describe in greater detail the content of any additional education
sessions or materials along with the specific triggers which patients are required to

follow when initiating their care.

2.6 LOCAL SERVICE PROVISION

At the start of this thesis there were 450 patients with RA or PsA on DMARD therapy at
UCLH. These patients were managed via a combination of CNS and rheumatologist-led
appointments with a small number of patients also being monitored by their GP. The
frequency or combination (i.e. alternate visits to the CNS and rheumatologist) of
appointments was dependant on the rheumatologist and/or CNS the patient was being
managed by, but was driven by a combination of clinical need and capacity. A vast
majority of methotrexate monitoring was undertaken in the CNS-led DMARD
monitoring clinics. This was despite NHS Camden’s published shared care guidelines
for methotrexate (Pang & Malhotra, 2009) which invites GPs to participate in these

activities.

These shared care guidelines are for patients being treated for moderate to severely
active RA or for the treatment of severe psoriasis and were established in order to
clarify responsibilities between the specialist team and GP for managing the

prescribing and monitoring of methotrexate. The guidelines cover:

1. Who will prescribe methotrexate;
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Who will monitor;

How often blood tests will be conducted and in which location;

Which clinician will be responsible for receipt and review of the results;

Who will communicate any necessary changes in dose to the patient and the
GP;

Who will record test results in the Patient-Held Monitoring and Dosage Record

booklet

GPs are invited to participate, but if the GP is not confident to undertake these roles,

total clinical responsibility for the patient remains with the specialist team at UCLH.

The document is also clear about the importance of patients being consulted about the

monitoring and treatment plan. The roles and responsibilities for all stakeholders are

in summarised in (Figure 2.6), the full shared-care guidelines can be found in Appendix

A.

Consultant and CNS

A

Perform baseline tests (FBC, LFTs, U&Es, creatinine, chest X-ray).

Initiate and stabilise treatment with methotrexate.

Educate patients about methotrexate.

Invite GP to participate in shared care.

Inform GP of test results, frequency of monitoring, recommended dose and
changes to treatment

Periodically review the patient’s condition and evaluate adverse effects
Ensure that clear backup arrangements exist for GPs to obtain advice and

support.

94



Chapter 2 — UK Service Delivery in Rheumatology

General Practitioner

1. Reply to the request for shared care.
Monitor patient’s overall health and wellbeing.
Prescribe methotrexate at the dose recommended.

Ensure that the patient understands dose and adverse effects.

A

Monitor blood counts, hepatic and renal function at recommended frequencies

as described, and inform consultant if abnormal.

6. Offer annual influenza vaccination to the patient.

Patient

1. Report to the specialist or GP if he or she does not have a clear understanding of
the treatment.

2. Share any concerns in relation to treatment with methotrexate.

3. Inform specialist or GP of any other medication being taken, including over-the-
counter products.

4. Report any adverse effects or warning symptoms to the specialist or GP.

Primary Care Trust

1. To support GPs to decide whether or not to accept clinical responsibility for
prescribing.

2. To support Trusts in resolving issues that may arise as a result of shared care

Figure 2.6. NHS Camden Shared Care Guideline for methotrexate —roles and
responsibilities

These shared care guidelines state that regular monitoring should take place in
accordance with the BSR/BHPR clinical guidelines for monitoring methotrexate
(Chakravarty et al., 2008). This includes full blood count, urea, electrolytes and liver
function tests monitored fortnightly until the dose of methotrexate and monitoring is
stable for 6 weeks, then monthly thereafter until the dose and disease is stable for 1
year. The monitoring may then be reduced in frequency to every 2 to 3 months, based
on clinical judgement with due consideration for risk factors for example age,
comorbidity and renal impairment. The frequency of monitoring advised by the
specialist to the GP may vary from the above recommendations depending on patient

factors.
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Despite this shared care approach at the start of this research a very small proportion
of the GP practices in Camden PCT had taken on the role of monitoring. As GPs were
reluctant to take on the monitoring and/or the prescribing of methotrexate these
activities remained in the CNS-led DMARD monitoring clinics based at UCLH. The
capacity of these DMARD monitoring clinics continued to be stretched and alternative
models of care, therefore, needed to be considered to meet the needs of patients. As a
patient-initiated service is the only model of care designed to reduce overall contact
with healthcare professionals rather than redirect patients to other services this was

deemed a viable option which required further exploration.

The most recent evaluation of the local services was provided by the GP patient survey
conducted between July 2012 and March 2013 (NHS England 2013) and the 2012
Outpatient Survey (Care Quality Commission, 2012). Fifteen percent of responders to
the GP survey (NHS England 2013) in NHS Camden CCG had arthritis or other long-term
joint problem. Of these, 53% felt fairly confident that they could manage their own
health (compared to 50% at a national level) and 62% had in the last 6 months
received enough support from local services/organisations to help manage their long-
term conditions (compared to 65% at a national level). Although the local rates appear
to reflect the national picture, there was clearly a need to either develop new services
or improve signposting to relevant local organisations in order for a significant
proportion of patients with arthritis to feel confident in their ability to manage their

condition, both locally and nationally.

The outpatient survey undertaken at UCLH (Care Quality Commission, 2012) indicated
that the Trust fell within the worse performing 20% of trusts for: clinic waiting times,
providing information on a patient’s condition and treatment, allowing patients to find
out the results of any tests, the purpose of the medications they were taking, the
reasons for any changes in medication, as well as receiving contradictory advice from
different healthcare professionals, and not being treated with respect or dignity. The
Trust also scored poorly on explaining: the risks and benefits of treatments, the result
of any tests, who could be contacted if the patient was worried about their condition
or treatment, any danger signs the patient should watch out for. Confidence and trust

in the clinical team, sufficient time for the patient to discuss their health and overall
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satisfaction with their appointment was also poor. Although these results are not
specific to the rheumatology department they suggest that UCLH were potentially not
meeting NICE guidelines for RA which state that patients should be offered the
opportunity to attend education sessions including self-management (National
Institute for Health and Care Excellence, 2013). Steps, therefore, needed to be taken in
order to improve the service that was being delivered in outpatients. Only 43% of
patients who visited outpatients at UCLH in 2011, however, completed the
guestionnaire, this may suggest a possible bias towards those responding who had the
worst experience. Given these results it is not surprising that one of NHS Camden
CCG's key interests is to review the experience of people in outpatients and ensure
that patients are seen in the appropriate setting of their choice in a timely manner
whilst ensuring that best value for money is achieved (Camden Clinical Commissioning

Group, 2013).

A major part of the CNS-led rheumatology run clinics at UCLH at the start of this thesis
was the reviewing of blood test results, along with the symptoms and side effects
patients were experiencing or had experienced since their last appointment. This
supported the findings of Goh et al., (2006) who found that 82.1% of surveyed nurses
were frequently undertaking drug monitoring. This raised the question about whether
patients could be involved in monitoring their own blood tests and use this
information along with their symptoms and side effects as triggers for initiating care
from their CNS. This was a way in which the rheumatology service could be more
responsive to the needs of established patients and offered an opportunity to make

the services more effective and efficient for all.

As stated above the patient-initiated services outlined in section 2.5.6.1 (page 82) used
patients’ experiences of symptoms and side effects as triggers for initiating care. This
thesis would, therefore, be the first trial of patients with arthritis formally monitoring
their own blood test results and symptoms and using this information to initiate their
own care. As well as being described as patient-initiated services these interventions
could also be thought of as patient self-monitoring interventions. In concept analyses
of self-monitoring in chronic illness both Song and Lipman (2008) and Wilde and Garvin

(2007) identified three closely related components of self-monitoring (i) awareness, (ii)
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interpretation and (iii) response. In the context of this thesis a self-monitoring and
patient-initiated service would increase a person’s awareness of a disease flare,
provide them with the knowledge required to understand and interpret these
indications and allow patients to respond to changes in their health by taking the
necessary steps to initiate care from their rheumatology team. The transfer of
monitoring laboratory tests from CNS to patient may seem like a radical step for
patients with arthritis; however, the use of formal self-monitoring in chronic illness is
widely implemented in other conditions including diabetes and anti-coagulation
therapy. A broader synthesis of the literature in relation to formal chronic disease self-
monitoring would establish the potential outcomes of the proposed intervention, the

results of which are presented in Chapter 3.

2.7 SUMMARY

An assessment of the current state of rheumatology services has identified significant
deficits in the provision of care for patients with arthritis. This includes possible
unnecessary appointments for those who are feeling well and substantial delays or
lack of capacity for those who are feeling worse and need faster attention. This has led
to the development of contemporary models of rheumatology care including patient-
initiated services. These services reflect the move away from the paternalistic model of
healthcare to one which puts the patient at its centre and are integral to rheumatology
guidelines. To date this model of care has focused on reducing unnecessary visits to
the rheumatologist however; since a majority of DMARD monitoring is now performed
by the CNS an alternative model could look to focus on reducing the demand in these
clinics. These DMARD monitoring clinics primarily consist of patients with RA and PsA
for monitoring of symptoms and side effects as well as blood tests, therefore, if these
subjective and objective markers could be used as triggers for a patient-initiated
service this would allow established patients to self-monitor at home rather than
attend for regular monitoring appointments with their CNS. As formal self-monitoring
is not a technique that has been used extensively in rheumatology the next chapter
will present a review of the effectiveness of self-monitoring across a range of long-
term conditions with regards to healthcare utilisation, psychosocial well-being and

clinical outcomes.
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CHAPTER 3 - THE IMPACT OF SELF-MONITORING ON
HEALTHCARE UTILISATION AND PATIENT REPORTED
OUTCOMES ACROSS LONG-TERM CONDITIONS: AN
OVERVIEW OF REVIEWS.

3.1 PROLOGUE

The first chapter in this thesis described the clinical features and treatment monitoring
requirements of patients with established RA or PsA who are receiving DMARD
therapy, along with financial impact of these two conditions on the UK economy.
Chapter 2 then went on to explore how current UK government policy has influenced
the delivery of services in rheumatology and how patients with arthritis are involved in
the care and treatment they receive. These patient-initiated services have been
successful in reducing the demand placed on outpatient clinics without compromising
clinical and psychological well-being but currently use informal indicators of disease
flare as triggers for initiating care. These effects could be enhanced by integrating
patients formally self-monitoring their symptoms and side effects along with their
blood test results in order to reduce the demand of established patients with RA or
PsA on methotrexate in the CNS-led DMARD monitoring clinics. This chapter will
present the rationale, methods and results of an overview of reviews exploring the
benefits of formal self-monitoring across a range of long-term conditions in order to
establish the potential benefits of the proposed service in relation to healthcare

utilisation, psychosocial well-being and clinical outcomes.

3.2 BACKGROUND

3.2.1 Self-monitoring in long-term conditions

Monitoring of a long-term physical health condition involves the periodic collection of
data which are used to guide the management of the illness and can be done by
clinicians, patients or both. Such checks require decisions to be made about what
needs to be monitored and when and how to adjust treatment. Poor choices in each of
these can lead to poor disease control, poor use of time and dangerous adjustments to

treatment (Glasziou, Irwig, & Mant, 2005). The data monitored as part of a long-term
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health condition may include clinical tests, physiological signs and symptoms,
behaviour and/or emotions. Patients can now be actively involved in monitoring all
types of data, enabled by more open access to their own clinical data and the

introduction of technology.

Self-monitoring is part of best practice in many long-term conditions. The most
established is that of blood glucose self-monitoring (SMBG) in diabetes. To improve
glycaemic control patients are advised to undertake regular blood tests and use this
information to manage their illness effectively, either by changing their lifestyle,
treatment regimen or seeking help from a healthcare professional. SMBG is now part
of usual care and is recommended in NICE guidance for the management of type 1
(National Institute for Clinical Excellence, 2010) and type 2 diabetes (National
Collaborating Centre for Chronic Conditions, 2008). These recommendations follow
meta-analysis suggesting significant reductions in HbAlc as a result of SMBG (Sarol Jr,
Nicodemus Jr, Tan, & Grava, 2005; Welschen et al., 2005b; Allemann, Houriet, Diem, &
Stettler, 2009; Poolsup, Suksomboon, & Jiamsathit, 2008; Poolsup, Suksomboon, &
Rattanasookchit, 2009). The involvement of patients in the monitoring of their illness is
also becoming more widespread in other long-term conditions including respiratory
conditions such as asthma and COPD, hypertension and in treatments such as
anticoagulation therapy. As a result of significant reductions in blood pressure
(Cappuccio, Kerry, Forbes, & Donald, 2004; Bray, Holder, Mant, & McManus, 2010;
Verberk, Kessels, & Thien, 2011), mortality and severe complications (Christensen,

Johnsen, Hjortdal, & Hasenkam, 2007).

3.2.2 Self-monitoring in arthritis

As outlined in section 1.9 (page 37) DMARD therapy in RA and PsA requires monitoring
of blood tests, symptoms and side effects. This is commonly undertaken during a
nurse-led or consultant-led clinic using a combination of patient self-report and clinical
tests. Together these are interpreted by a healthcare professional and when necessary
lead to adjustments in treatment, lifestyle or monitoring schedules. However, 30 to
42% of outpatient visits lead to no adjustments to treatment (Mitchell, 2000; Hehir et
al.,, 2001). Consequently, a large proportion of regular monitoring appointments could

be eliminated to allow greater capacity for new patients and those with established
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arthritis who are in need of an urgent appointment. This could be achieved by
empowering patients to take a more active and formal role in the monitoring of their
DMARD therapy. This is yet to be implemented in arthritis and hence it is important to
establish what the benefits are in relation to healthcare utilisation and psychosocial

well-being across other long-term conditions.

3.3 AIMS AND OBJECTIVES

The primary aim of this review was to assess the impact of formal self-monitoring on
healthcare utilisation and psychosocial outcomes, with a secondary aim of
summarising the effects on clinical well-being. The primary research questions

addressed were:

e Do interventions that include self-monitoring reduce healthcare utilisation for
patients with a long-term condition?

e Do interventions that include self-monitoring improve patient reported
outcomes for patients with a long-term condition?

e To establish whether self-monitoring of blood test results would have any
additional benefits or harms in comparison to interventions which included

patients monitoring just their symptoms or side effects.

3.4 RATIONALE FOR METHODOLOGY

Due to the amount of literature exploring the effectiveness of self-monitoring in long-
term conditions a number of systematic reviews and meta-analyses have been
conducted. Therefore, in order to establish whether self-monitoring is associated with
significant reductions in healthcare utilisation and improvements in patient reported
outcomes across a range of long-term conditions this review will synthesise the
evidence from published systematic reviews and meta-analyses, rather than primary

research studies.

An overview of reviews is a logical and appropriate next step to a systematic review or
meta-analysis, as it allows the findings of separate reviews to be compared and
contrasted. The York Centre for Reviews and Dissemination defines an overview of

reviews as “a systematic review that includes only other systematic reviews” (Centre
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for Reviews and Dissemination, 2009). This report states that the systematic reviews
included in the review should have covered most of the primary studies available and
are particularly helpful when a review question is very broad and a number of
systematic reviews have already been conducted in the area, as is the case for the
current review. These overviews aim to provide a summary of evidence from more
than one systematic review at a variety of different levels, including the combination
of different interventions, different outcomes, different conditions, problems or
populations, or the provision of a summary of evidence on the adverse effects of an

intervention.

The different inclusion criteria adopted by the various reviews can, however, make
their synthesis problematic. Secondary analysis is beset with inherent limitations, the
quality of this review will be heavily dependent on the quality of not only the reviews
themselves and hence quality assessment will be performed, but also the quality of
reporting. In addition individual primary research studies that appear in several of the
included reviews will mean that some of the same evidence is included more than
once. Despite these possible biases, however, a synthesis of this nature in relation to
these specific outcomes will provide a general overview of the benefits of self-
monitoring across a range of long-term conditions. If found beneficial this would
suggest that formal self-monitoring merits further investigation for people with

arthritis.

3.5 METHODOLOGY

3.5.1 Terminology

To clarify, use of the term primary research study refers to the individual studies
found within each of the included systematic reviews and meta-analyses. Article refers

to the systematic review or meta-analysis being reviewed within this overview.

3.5.2 Synthesis

This overview follows the methodological guidelines outlined by Smith, Devane, Begley
and Clarke (2011) which reflect that of a standard systematic review. The included
articles were combined in a systematic review, no statistical analyses or meta-analysis

were undertaken. Synthesising the results of all reviews in an area could result in
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incorrect conclusions as many of the primary research studies will be included in more
than one article potentially biasing the results. In order to measure the degree of
overlap the Corrected Cover Area (CCA) (Pieper, Antoine, Mathes, Neugebauer, &
Eikermann, 2014) was calculated. This calculation accounts for articles that include a
large number of primary research studies and also allows accurate calculation of
overlap when different articles include completely different primary research studies.
A CCA of 0-5 is considered slight overlap, 6-10 moderate, 11-15 high and >15 very high
(Pieper et al., 2014).

A description of the articles is presented, followed by details about the interventions
evaluated and their effectiveness. In accordance with reporting guidelines for
systematic reviews, a Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) checklist (Moher, Liberati, Tetzlaff, & Altman, 2009) can be found in

Appendix B.

3.5.3 Search strategy

The following databases were searched in September 2012 and updated in February
2014. The overall conclusions of the review completed in 2012 did not differ on
completion of the update in 2014 and, therefore, what is included here is a synthesis

of the most recent publications.

e Via EBSCOHost:
o CINAHL Plus® full text (1937 to 2014)
o MEDLINE with Full Text (1948 to February 5, 2014)
o PsycINFO (from 1806 to 2014)
e Via OVID Online:
o EMBASE (1996 to 2014 Week 06)
o Allied and Complementary Medicine (1985 to February 2014)
o Evidence Based Medicine Reviews (All)?

o Health Management Information Consortium (1979 to November 2013)

L ACP Journal Club 1991 to January 2014; Cochrane Register of Controlled Trials January 2014; Cochrane
Database of Systematic Reviews 2005 to December 2013, Cochrane Methodology Register 3™ Quarter
2012, Database of Abstracts of Reviews of Effects 1t Quarter 2014, Health Technology Assessment 1%
Quarter 2014; NHS Economic Evaluation Database 1t Quarter 2014
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The basic search terms used are given in Figure 3.1, with the detailed search strategies

for each database in Appendix C.

[self-care OR self monitor* OR self administer* OR self examin OR self medicat* OR
self inject* OR self evaluat™* OR self test* OR self adjust* OR self measure* OR
patient participation OR patient monitor* OR patient manage* OR patient adjust*
OR patient administer* OR patient control* OR patient cent?d OR tele* OR home
monitOR*]

[meta-analys* OR systematic review OR overview OR narrative review]

1 AND 2

Figure 3.1. Basic search strategy

3.5.4 Inclusion and exclusion criteria

3.5.4.1 Publishing

Articles must have been published in an academic peer reviewed journal or database
with an established reporting system (i.e. Cochrane or Health Technology Assessment
(HTA)). The article must have been written in English. When either a Cochrane or HTA
review also had an accompanying peer reviewed journal article, only the peer
reviewed journal article was included unless additional material (i.e. a meta-analysis)
was provided in which case only the publication with the additional material was

included.

3.5.4.2 Study design

Included articles were either a systematic review or meta-analysis which included
primary research studies only. If these articles contained summaries of qualitative
studies or secondary data (i.e. other systematic reviews or meta-analyses) this content
was not extracted. The article had to have a defined research question and show that

reasonable effort was made to identify all relevant literature.

3.5.4.3 Participants

All participants were aged 18 and over exclusively and living with a long-term physical
health condition. Defined as “a [physical] condition that cannot, at present be cured;

but can be controlled by medication and other therapies” (Department of Health,
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2010b). Articles which included more than one long-term physical health condition

were excluded in order for data to be summarised within a long-term condition.

3.5.4.4 Interventions

The article had to include interventions where patient self-monitoring was the focus of
the review or be an element of all interventions by virtue of the nature of that
intervention (i.e. telemonitoring). “Self” refers to patient, not carer or healthcare
professional. Self-monitoring was defined as the patient undertaking one or more of
the following, using the components identified within the concept analyses by Song

and Lipman (2008) and Wilde and Garvin (2007):

e Awareness: Measurement of vital signs, symptoms, behaviour or psychological
well-being, with the implicit or explicit function of interpreting that data in
order to adjust medication, treatment, lifestyle or help-seeking behaviour by
either a healthcare professional or the patient.

e Interpretation: Interpretation of vital signs, symptoms, behaviour or
psychological well-being.

e Response: Adjustment of medication, treatment, lifestyle or help-seeking

behaviour as a result of awareness and/or interpretation.

Interventions that included the testing of a monitoring device or comparing for
example home to office blood pressure monitoring were excluded as these reviews
tended to focus on accuracy of the monitored data or performance of technology,

which although important was not the focus of this review.

3.5.4.5 OQutcomes

The article had to report findings for either healthcare utilisation or a patient reported
outcomes, for example quality of life, mood, satisfaction or acceptability. Articles that
only included clinical outcomes, cost effectiveness or feasibility outcomes were
excluded from this review. Articles that included both clinical outcomes, economic or
feasibility and either patient reported or healthcare utilisation were included in this
review but the economic and feasibility data were not extracted. Data for clinical
outcomes were extracted in order to provide an overview of the evidence and a

context in which the primary outcomes could be discussed. This is because any
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benefits in relation to healthcare utilisation or psychosocial well-being should be

balanced against any potential deterioration in clinical outcomes.

3.5.5 Procedure

3.5.5.1 Initial assessment

After the removal of duplicates and articles not published in English, one reviewer
assessed all titles for relevance. Those clearly not related to the research question or
inclusion and exclusion criteria were immediately disregarded. Full articles thought to
be of relevance were retrieved for review. The retrieved articles were assessed for
inclusion by one reviewer and then those judged to be relevant assessed by a second
reviewer according to the outlined criteria. Any disagreements were then discussed

with a third person and resolved by consensus.

In addition to the above literature search the reference lists of all included articles
were examined for relevant titles and the full articles obtained for inspection. The
process of second reviewing was then repeated. References were managed in

Reference Manager 12.

3.5.5.2 Data extraction

A data extraction form (Appendix D) was designed by the author to assess the
following characteristics of the article: illness or disease type, level of self-monitoring
(i.e. awareness/interpretation/response), search strategy, inclusion and exclusion
criteria, quality assessment, data extraction procedure, total number of studies and
participants, author’s conclusions and interpretations. The relevant data were
extracted and recorded by one reviewer; independent data extraction was also
performed on 20% of articles by a second reviewer. Any disagreements were then
discussed with a third person and resolved by consensus. The following criteria were

applied when data were extracted:

e (Quantitative pooling (i.e. meta-analysis) was regarded as possessing greater

validity than qualitative synthesis.
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e |If results were reported inconsistently in different sections of the review, the
effects were extracted from the main result section or tables, depending on

which was perceived as being more comprehensive and coherent.

3.5.5.3 Review quality

The Assessment of Multiple Systematic Reviews (AMSTAR) checklist was used to assess
the quality of the included articles (Shea et al., 2007). This is a systematically
developed 11-item measurement tool (Appendix E) which possesses satisfactory inter-
observer agreement, reliability, construct validity and feasibility (Shea et al., 2007;
Shea et al., 2009). For each criterion, the response is either yes (1 point), no (0 points),
can’t answer (0 points) or not applicable (0 points). The quality score is the total
number of points awarded and, therefore, ranges from 0 (lowest) to 12 (highest). The
quality of all articles in this review were assessed by one reviewer and 20% of articles
(a different set of articles than the data extraction) were checked by a second
reviewer. Any discrepancies were discussed and resolved by consensus with a third

reviewer.

3.6 RESULTS

3.6.1 Identified papers

Using the search strategy detailed in Appendix C, a total of 2114 references were
retrieved. Figure 3.2 illustrates the selection of articles at each stage of the search
strategy. After exclusions based on title alone 320 full articles were then retrieved and
after screening 25 were selected for possible inclusion. A total of 25 individual articles
were identified in the search, detailing 23 different systematic reviews or meta-
analyses. Two reviews had been published twice, both as Cochrane reviews and again
as peer reviewed journal articles (Welschen et al., 2005b; Welschen et al., 2005a;
MclLean et al., 2011; McLean et al., 2012). The papers published by McLean et al.,
(2011; 2012) contained the same data with no additional material in either publication,
therefore, the peer reviewed article (McLean et al., 2011) was selected. The papers by
Welschen et al., (2005a; 2005b) did differ as the peer reviewed journal article included
a meta-analysis and, therefore, this publication (Welschen et al., 2005b) was retained.

Four additional articles were identified as a result of re