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Abstract
Objective
To identify the proportion of patients with psoriatic arthritis (PsA) who would meet inclusion criteria of the randomised
clinical trials that were performed leading up to registration of the tumour necrosis factor inhibitors (TNF1i).

Methods
Data from 329 patients with PsA were obtained from an Icelandic database, ICEBIO, medical records at the University
Hospital of Iceland, and the private out-patient clinic Laeknasetrid Ltd. The patients were classified according to whether
they met the inclusion criteria of the clinical trials that were performed ahead of the registration of each respective TNFi.
The reasons for exclusion were also explored.

Results
34% of the patients with complete data available met the inclusion criteria. Clinical data in respect to exclusion and
inclusion criteria were incomplete for 13% of the cases. The proportion of patients who met the inclusion criteria was
highest among those who received adalimumab and etanercept (53%). Patients who received infliximab had the lowest
inclusion rate (23%). The main reason why patients did not meet the inclusion criteria was too few swollen and/or
tender joints, or in 45% of excluded cases.

Conclusion
Our results demonstrate that two thirds of patients with PsA in Iceland who are treated with TNFi would not have
qualified for the randomised clinical trials performed leading up to the registration of the medications. Further studies
with regards to whether outcomes are different between those who met the inclusion criteria and those who did not
remain to be performed.
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Introduction

Psoriatic arthritis (PsA) is a chronic
inflammatory joint disease associated
with the skin disease psoriasis (PSO).
PsA is characterised by oligo- or po-
ly-arthritis, and may also involve the
spine. Furthermore, patients suffering
from PsA frequently report problems
due to dactylitis and enthesitis (1, 2).
The main treatment goal in PsA is to re-
lieve pain, reduce the number of swol-
len joints, prevent joint damage, and
most importantly to improve quality of
life. In addition, various comorbidities,
e.g. cardiovascular disorder, metabolic
disturbances, and depression or anxi-
ety, may influence treatment decisions
(3, 4). Drug therapy for PsA has been
non-specific over the years, until re-
cently. Previously treatment options
from other clinically related diseases,
e.g. rheumatoid arthritis (RA) and an-
kylosing spondylitis (AS), have been
used (4, 5). A breakthrough occurred
when conventional disease-modifying
anti-theumatic  drugs (cDMARD:s)
were introduced, such as methotrexate
(MTX) and leflunomide (6). Further-
more, glucocorticosteroids are often
used in combination with cDMARDs,
most frequently for intra-articular in-
jections (7, 8). In the late 1990s, bio-
logic DMARDs (bDMARDs) brought
a change for arthritis patients (9); the
arthritis could now be controlled and
the treatment target was to obtain re-
mission (10, 11). Tumour necrosis fac-
tor inhibitors (TNFi) are the main bD-
MARD:s used in treating PsA, although
other b(DMARDs such as interleukin 17
inhibitors, interleukin-12/23 inhibitors
and phosphodiesterase 4 inhibitor have
become available more recently (3, 9).
The efficacy and safety of the different
TNFi in PsA have been demonstrated to
be similar in several randomised con-
trolled trials (RCTs) (12).

Clinical trials are essential for health
care. However, they have various lim-
iting factors (9, 13). Several of these
factors are due to design of the study
protocol, such as selection of patients,
i.e.inclusion and exclusion criteria, and
the selection of outcome measurements
(13), which all influence the clinical
outcome in RCTs. Therefore, it may
be problematic to transfer the results

of RCTs to general daily practice (14).
Thus, most specialist societies, both
national and international, such as the
European League Against Rheumatism
(EULAR) and American College of
Rheumatology (ACR), have published
detailed treatment guidelines on treat-
ment issues concerning PsA and other
inflammatory arthritides to improve
care and standardised decision-making
regarding treatment (13, 15, 16). Ad-
ditional guidelines may be enacted lo-
cally, e.g. in Iceland, where they take
into account cost and reimbursement
regulations (17).

Limited information is available re-
garding the proportion of patients in
daily routine care who would meet in-
clusion criteria in RCTs. Studies on the
eligibility of patients commonly seen
in psychiatric practice have shown that
the majority of the patients (70-80%)
would not meet the inclusion criteria
of RCTs in this field (18-22). A single
study of the eligibility of RA patients
showed that most of the patients did
not meet inclusion criteria in important
trials comparing TNFi and cDMARDs
nor trials introducing new drugs such
as bDMARD agents (13). To our
knowledge, no such study has been
published on PsA.

The aim of the present study was to
examine the proportion of patients
suffering from PsA in Iceland treated
with TNFi who would have met the in-
clusion criteria of the RCTs that are a
prerequisite for the registration of the
respective TNFi that they received in
their first-line treatment.

Materials and methods

The study included all ICEBIO regis-
tered patients with PsA who received
one of the following TNFi: adalimum-
ab, etanercept, golimumab or inflixi-
mab, as their first-line treatment in the
period from January 1, 2000 to Febru-
ary 4,2016.

ICEBIO

ICEBIO is an Icelandic nationwide
database on patients treated with bD-
MARD:s for rheumatic diseases includ-
ing RA, AS and PsA. The database
is based on the Danish Registry for
Biologic Therapies in Rheumatology,
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DANBIO (23). ICEBIO started col-
lecting data in 2007 with a bedside
prospective registration at initiation of
all bDMARDs, as well as annual fol-
low-up visits. Patients that started their
treatment before 2007 have been regis-
tered retrospectively in ICEBIO based
on their medical records. Currently,
ICEBIO covers approximately 98% of
all patients treated with bDMARDs for
rheumatic disorders in Iceland (24, 25).
On February 4, 2016, there was infor-
mation available on 1058 individuals
in ICEBIO, of whom 329 individuals
had been diagnosed with PsA [Infor-
mation from ICEBIO].

When patients start treatment with b-
DMARD:s in Iceland, it is obligatory
to register detailed health and disease
information in the ICEBIO. Standard
follow-up data are then annually reg-
istered on regular visits to out-patient
clinics, both at the University Hospi-
tal as well as at private clinics. Thus,
ICEBIO is both a quality registry and a
research tool. At annual follow-up vis-
its, ICEBIO calculates standard disease
severity scores, which helps physicians
and patients get a comprehensive over-
view of the disease progress (25).

The following data were collected from
ICEBIO: diagnosis of PsA, the year/
month in which the patient began to ex-
perience joint symptoms and the year/
month when the patient was diagnosed
with PsA, age, gender, height, weight,
the start date and the stop date of the
TNFi treatment, history of cDMARD
therapy, use of glucocorticosteroids,
and the number of swollen joints (SJC)
and tender joints (TJC). If data were not
available in ICEBIO they were obtained
from the patient medical records at the
University Hospital of Iceland or at the
private clinic Laeknasetrid Ltd. Addi-
tional data on relevant comorbidity in
the context of inclusion and exclusion
of the RCTs, information about a tuber-
culosis test (skin test and chest x-ray),
rheumatoid factor, blood chemistry,
history of joint replacements, previous
phototherapy and medications that were
not allowed according to the study pro-
tocols of the RCTs were also obtained
from the patient medical records if not
already found in ICEBIO. All data were
anonymised before analysis.
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Fig. 1. Flowchart of the inclusion process and proportion of eligibility for participation in respective
RCTs that were a prerequisite for the registration of the TNFi that the individual patient received.

Eligibility criteria of controlled
clinical trials

The inclusion and exclusion criteria
of the controlled clinical trials that are
prerequisite for the registration of each
of the TNFi — adalimumab, etanercept,
golimumab and infliximab — were ex-
plored. A total of seven trials were stud-
ied, two each for infliximab (26, 27),
etanercept (28, 29), and adalimumab
(30, 31), and one regarding golimum-
ab (32). From information obtained,
each patient was classified into eligible
or not eligible according to the inclu-
sion/exclusion criteria of the respective
RCTs that were conducted on the TNFi
that the patient started his first-line
treatment on.

Statistical analysis

Microsoft Excel® 2014 was used for
statistical calculations as well as for
graphical presentation of results and
tables. Descriptive analysis was per-
formed.

Ethics

The study was approved by the Icelan-
dic National Bioethics Committee and
the Icelandic Data Protection Authority
(VSNb2015120017/03.03).

Results

Patients enrolled in the study

On February 4, 2016, 329 patients di-
agnosed with PsA were registered in
ICEBIO. Seven patients had an erro-
neous diagnosis recorded in ICEBIO
on review and 91 patients either did
not receive bDMARDSs or could not be
classified due to incomplete or lack of
clinical data. Therefore, the results are
based on the remaining 231 patients
who could be classified according to
eligibility (Fig. 1).

Patient characteristics are presented
in Table I. The majority of patients or
55% were given infliximab as a first-
line treatment, 24% received etaner-
cept, 14% golimumab, and 7% received
adalimumab. The number of women
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Table I. Demographics of 274 patients with psoriatic arthritis who received their first-line

TNFi treatment.

Characteristics Infliximab Etanercept ~ Golimumab Adalimumab
No. of patients (%) 151 (55) 65 (24) 39 (14) 19 (7)
Female, n (%) 82 (54) 38 (58) 23 (56) 15 (79)
Average age in years + SD 48 +13.1 51+12.8 47+13.1 49+11.6
Average weight, kg + SD 89+17.8 90 +17.7 91 +15.6 84 £27.8
Average height, cm + SD 173 +8.5 174 +9.3 170 +3.9 171+7.6
BMLI, average + SD 3055 3155 2622 30+4.6
Duration of symptoms* 10+ 10.6 11£8.6 11£11.6) 11+79
Years since diagnosis of PsAT 7+8.1 10+10.0 769 9+6.5
Number of patients with co-morbity (%) 73 (26.6) 36 (13.1) 18 (6.6) 5 (1.8)

*Average duration in years + SD that patients had symptoms of PsA.
fAverage duration in years + SD that patients had the diagnosis of PsA.

60

Porportion of eligible patients receiving
relevant TNFi as first-line treatment (%)

infliximab

50
40
30
20
10

0

etanercept

golimumab adalimumab

Fig. 2. Eligibility of patients for participation in the RCTs that were a prerequisite for the registration
of the respective TNFi that they received in their first-line treatment.

with PsA treated with TNFi was higher
than men, or 58% versus 42%.

Patients eligible in clinical trials

Of the 231 patients that could be clas-
sified with respect to eligibility for the
respective RCTs, 79 patients would
have been eligible for participation in
the RCTs performed to evaluate the
TNFi that they received (Fig. 1).

The proportion of patients who met
the inclusion criteria was highest
among those receiving adalimumab
and etanercept, or 53%. Patients who
received infliximab were least likely to
meet trial inclusion criteria, with 23%
being eligible, followed by golimumab
where 36% were eligible (Fig. 2).

The main reason why patients would
have been excluded from participa-
tion in the respective RCTs was an in-
adequate number of SJC or TIC, or in
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45% of the cases (Fig. 3). Most of them
or 36% were receiving infliximab. The
second most frequent reason for exclu-
sion in these RCTs, or in 16% of cases,
was due to various comorbidities. Fur-
thermore, 14% were on cDMARDs
other than MTX and 7% had an inac-
tive PSO which excluded them from
participation in the adalimumab and
etanercept trials. The main comorbid-
ity reasons for excluding patients were
multiple comorbidities, or in 29% of
cases, followed by obesity in 13% of
cases and mental health problems in an-
other 13% of cases (Fig. 4).

Discussion

In this nationwide study inclusion and
exclusion criteria of the RCTs that are
a prerequisite for the registration of the
TNFi adalimumab, etanercept, goli-
mumab and infliximab were examined

with the objective of exploring the
eligibility of PsA patients in Iceland
treated with bDMARD: in these trials.
The reasons for exclusion were also ex-
amined. The present study is the first to
our knowledge to explore the eligibil-
ity of PsSA patients in clinical practice
to be included in RCTs on bDMARD:s.
Our findings demonstrated that two
thirds of all PSA patients in Iceland,
who were treated with TNFi, would
not have qualified for participation in
these RCTs. Of those, 45% were ex-
cluded because they did not have an
adequate number of SJC or TJC, i.e.
they did not have a high enough level
of arthritis activity. However, many
PsA patients do not have polyarthritis,
but rather difficult oligo- or monoar-
thritis, or they may only suffer from
spine involvement, which excludes
them from participation in the studies
that we were focusing on. Furthermore,
some PsA patients may mainly suffer
from intense dactylitis and/or enthesitis
that justify initiation of TNFi (4).

In a study exploring the proportion of
RA patients that would meet the four
most common criteria for inclusion in
contemporary clinical trials, namely,
>6 tender joints, =6 swollen joints,
erythrocyte sedimentation rate (ESR)
=28 mm/h, and early morning stiffness
>45 minutes in two cohorts, showed
that only 15% and 34% of the cohorts
had =6 swollen and tender joints, as
well as an ESR =28 or morning stiff-
ness =45 min (33). Another study of
the eligibility of the same two cohorts
in two important clinical trials, the
early RA (ERA) trial of methotrex-
ate versus etanercept and the TNFi
trial in RA with a concomitant therapy
(ATTRACT) study of infliximab plus
methotrexate  versus  methotrexate
alone showed that only 16% and 5%
of the cohorts, respectively, met the
inclusion criteria (13). These studies
were cross-sectional and did not con-
sider variability of disease activity over
time. A study comparing the proportion
of RA patients meeting these four cri-
teria at a single time point, over time
and when starting new DMARDSs or
bDMARDs, showed that eligibility in-
creased from 38% at a single time point
to 68% when assessed over time and to
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Fig. 4. The relative prevalence for certain comorbidities that excluded patients in the RCTs.

62% when starting new cDMARDs or
bDMARD:s (34).

Studies in other disease categories of
patients’ eligibility in clinical trials
have shown the same trend, e.g. studies
in the field of psychiatry revealed that
around 70% of patients did not meet
the inclusion criteria (18-22). It must
be taken into consideration that treat-
ments and prospects of PSA patients are
of course completely different. Never-
theless, the results indicate that inclu-
sion criteria of RCTs are strict and may
exclude the majority of chronically ill
patients. This raises the question of
eligibility and whether it is suitable to
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interpret the results of such trials in re-
lation to an entire patient population in
daily clinical care.

Another finding from our study was
that the patients were more likely to
meet the inclusion criteria for the RCTs
that are necessary for the registration
of etanercept (28, 29) and adalimumab
(30, 31), or in 53% cases for both drugs
compared to infliximab (26, 27) where
23% of the relevant patients were ineli-
gible in the trials. A possible explana-
tion is that inclusion criteria in the RCTs
for infliximab were at least five tender
or swollen joints (26, 27) compared to
at least three tender or swollen joints

in the RCTs for etanercept, golimumab
and adalimumab (28-32). In that study
approximately two thirds of the patients
on golimumab were excluded from the
respective RCT. The unique thing about
the inclusion criteria of the golimumab
study was that participants had to have
an active PSO skin disease. In this con-
text, it is interesting that according to
the recent classification criteria for pso-
riatic arthritis (CASPAR), which were
issued prior to the golimumab study, it
is not required to have PSO to be diag-
nosed with PsA, but instead it sufficed
to have a history or family history of
confirmed PSO (17).

Almost half of the patients had comor-
bidities. Of those who did not meet the
inclusion criteria, 24 patients or 16%
were excluded due to their comorbidi-
ties. The third most common reason for
exclusion in our study was the use of
cDMARDs other than MTX. This was
a requirement in all of the RCTs except
for the adalimumab study and excluded
14% of the patients.

In our study, there was a great dif-
ference in the number of patients re-
ceiving infliximab and the other three
TNFi, making comparison more diffi-
cult. When a TNFi treatment is chosen
for a patient in Iceland, the most cost-
effective treatment at the time should
be chosen according to national clinical
guidelines, which are based on annual
or biannual tenders. This explains the
high number of patients that received
infliximab (17).

One sixth of the patients had incom-
plete data, particularly those who
started treatment before 2006, and this
might have influenced the results of
the study. ICEBIO contains detailed
clinical information on all rheumatic
patients treated with bDMARDs in
Iceland; however, data in clinical reg-
istries are never fully complete as in
RCTs. We assume that the same pro-
portion of this group of patients would
not be eligible for participation in
RCTs, since there were no differences
in general health information between
those 43 patients which we were un-
able to classify and those who did or
did not meet the inclusion criteria (data
not shown). Another point of consid-
eration was the use of combined inclu-
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sion and exclusion criteria of the RCTs
of infliximab (26, 27), etanercept (28,
29) and adalimumab (30, 31). There-
fore, it is a possibility that patients that
were excluded from one study would
not have been excluded from the other
one. In context, the inclusion rate in
these seven studies were not provided
in each study, but the inclusion rate was
62% for infliximab (26), 68% and 85%
for etanercept (28, 29), 91% for adali-
mumab (30) and 73% for golimumab
(32). Thus, at rates much higher than
in our surroundings from daily clinical
praxis, we found only 34% of our pa-
tients who were receiving TNFi eligi-
ble for inclusion (see Fig. 2).

In conclusion, the results of the present
study demonstrate that the majority
of patients with PsA in Iceland would
be excluded from the RCTs that are
prerequisite for the registration of the
TNFi. Low swollen and tender joint
counts, comorbidity and the use of cD-
MARD other than MTX were the main
reasons for exclusion. Further stud-
ies with regards to whether outcomes
would be different between those that
met the inclusion criteria and those that
did not remain to be performed.
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