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ABSTRACT
Introduction  Psoriatic arthritis (PsA) is an inflammatory 
disease characterised by synovitis, enthesitis, dactylitis 
and axial involvement. The prevalence of axial involvement 
ranges from 25% to 70% in this patient group. Treatment 
recommendations for axial PsA were mainly extrapolated 
from guidelines for axial spondyloarthritis, and the main 
treatment options are non-steroidal anti-inflammatory 
drugs and biological disease-modifying antirheumatic 
drugs (tumour necrosis factor, IL-17 and IL-23 inhibitors). 
Tofacitinib was approved for the treatment of PsA and its 
efficacy on axial inflammation has been demonstrated 
in a phase II study of ankylosing spondylitis (AS). This 
prospective study aims to evaluate the efficacy of 
tofacitinib in reducing inflammation in the sacroiliac joints 
(SIJs) and spine on MRI in patients with axial disease 
of their PsA presenting with active axial involvement 
compatible with axial PsA.
Methods and analyses  This is a randomised, 
double-blind, placebo-controlled, multicentre clinical 
trial in patients with axial PsA who have evidence 
of axial involvement, active disease as defined by 
a Bath AS Disease Activity Index score of ≥4 and 
active inflammation on MRI of the SIJs and/or spine 
as assessed by and independent central reader. The 
study includes a 6-week screening period, a 24-week 
treatment period, which consist of a 12-week placebo-
controlled double-blind treatment period followed by a 
12-week active treatment period with tofacitinib for all 
participants, and a safety follow-up period of 4 weeks. At 
baseline, 80 subjects shall be randomised (1:1) to receive 
either tofacitinib or matching placebo for a 12-week 
double-blind treatment period. At week 12, an MRI of the 
whole spine and SIJs will be performed to evaluate the 
primary study endpoint.
Ethics and dissemination  The study will be performed 
according to the ethical principles of the Declaration of 
Helsinki and the German drug law. The independent ethics 
committees of each centre approved the ethical, scientific 

and medical appropriateness of the study before it was 
conducted.
Trial registration number  NCT04062695; ​ClinicalTrials.​
gov and EudraCT No: 2018-004254-22; European Union 
Clinical Trials Register.

INTRODUCTION
Psoriatic arthritis (PsA) is a chronic inflamma-
tory disease associated with psoriasis (PSO). 
Data from cohort studies suggest that up to 
30% of patients with PSO develop PsA charac-
terised by peripheral (synovitis, enthesitis and 
dactylitis) and/or axial (sacroiliac joints (SIJ), 
pine) musculoskeletal involvement.1 2 There 

Strengths and limitations of this study

►► This is the first prospective randomised controlled 
trial to investigate the efficacy of a Janus kinase in-
hibitor (tofacitinib) in patients with psoriatic arthritis 
(PsA) presenting with active axial involvement.

►► The primary endpoint is the improvement of the total 
Berlin MRI score in the sacroiliac joints and spine on 
MRI as compared with baseline after 12 weeks as 
an objective measure of reduction of inflammatory 
activity.

►► A potential limitation of this study could be there the 
study uses a definition of active axial disease in PsA 
that has never been evaluated in other studies.

►► Another limitation is related to the sample size 
calculation. The assumption for this calculation 
was done based on results from a phase II study 
with tofacitinib in patients with radiographic axial 
spondyloarthritis.

►► The last limitation is that the study is conducted only 
in one country (Germany).
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is a natural overlap between the ClASsification criteria 
for Psoriatic ARthritis (CASPAR) classification criteria 
for PsA3 and Assessment of Spondyloarthritis Interna-
tional Society (ASAS) classification criteria for spondy-
loarthritis—SpA (both axial and peripheral), resulting 
from the pathophysiological proximity of the diseases. 
Depending on the definition used, the prevalence of 
the axial disease varies from 25% to 70% in patients with 
PsA.4–7

MRI has been widely used as a diagnostic instrument to 
detect inflammatory affection of the axial skeleton in SpA 
and is being increasingly used to detect axial involvement 
in PsA.8 9 MRI can detect both active inflammatory (bone 
marrow oedema/osteitis) and structural (postinflamma-
tory) changes (such as, fat lesions, erosions, sclerosis, new 
bone formation/ankylosis) in the SIJ and the spine. MRI 
findings in patients with PsA and axial involvement are 
largely similar to those in patients with axSpA, although 
an isolated spinal involvement (without SIJ), asymmet-
rical lesions, involvement of cervical spine seem to be 
more common in PsA than in idiopathic axial SpA.10–12

Treatment guidelines for axial disease in PsA (Euro-
pean League Against Rheumatism13/Group for Research 
and Assessment of Psoriasis and Psoriatic Arthritis)14 were 
mainly extrapolated from axial SpA guidelines and recom-
mend treating patients with axial PsA in a similar way 
as patients with primary axial SpA, despite some differ-
ences in disease characteristics and missing clinical trial 
evidence for the efficacy on axial disease in PsA.11 12 15 16 
According to the above-mentioned international guide-
lines, the first-line treatment options in patients with 
PsA presenting with axial involvement are non-steroidal 
anti-inflammatory drugs (NSAIDs). When adequate effi-
cacy is not achieved, tumour necrosis factor (TNF) or 
IL-17 inhibitors might be considered.17 18 It is, however, 
currently unclear whether treatment response in patients 
with PsA with axial involvement can be extrapolated from 
the data generated in primary axial SpA since only a few 
studies have been conducted so far in patients with PsA 
and axial affection.19 20

Over the last 20 years, knowledge of the intracellular 
pathways downstream of cytokine receptors has consider-
ably increased and the inhibition of intracellular enzymes 
such as receptor-associated kinases become a novel alter-
native to inhibit various cytokines. The Janus kinases/
signal transducers and activators of transcription signal-
ling pathway is essential for immunity that controls the 
cellular and antibody-related immune response.21 Tofac-
itinib—a pan-JAK inhibitor—has been investigated in a 
number of autoimmune diseases and received approval 
in the European Union, the USA and many other coun-
tries for the treatment of adult patients with rheumatoid 
arthritis (RA), PsA and ulcerative colitis. The efficacy of 
tofacitinib in the treatment of peripheral PsA has been 
demonstrated in Oral Psoriatic Arthritis Trial (OPAL)-
Broaden and OPAL-Beyond trials that included patients 
who were either TNFi-naïve or had a history of treatment 
with TNFi, respectively.22 23 Similar to tofacitinib, the 

selective JAK1 inhibitors filgotinib and upadacitinib were 
found effective in a phase II/ III trials for the treatment 
of active PsA.24–26 In addition to these positive results in 
PsA, tofacitinib was found clinically effective in a phase 
II clinical trial in patients with radiographic axial SpA.27 
Recently, data from phase II/III studies of two selective 
JAK1 inhibitors, filgotinib and upadacitinib, demon-
strated benefit in patients with active radiographic axial 
SpA supporting further use of this mode of action in axial 
inflammation.28 29 However, there are no data on efficacy 
of JAK blockade in patients with PsA presenting with axial 
involvement.

The objective of this prospective study is to evaluate the 
efficacy of tofacitinib in reducing inflammation in the 
SIJs and spine on MRI in patients with PsA presenting 
with active axial disease.

METHODS AND ANALYSIS
Study design
This is a randomised, double blind, placebo-controlled, 
multicentre clinical trial. The study will include a 6-week 
screening period, a 24-week treatment period, which will 
consist of a 12-week placebo-controlled double-blind 
treatment period followed by a 12-week active treat-
ment period with tofacitinib for all participants, and a 
safety follow-up period of 4 weeks (figure 1). During the 
screening period, patients will be assessed for study eligi-
bility and will undergo procedures outlined in the assess-
ment schedule (table 1). The baseline MRI of the whole 
spine and SIJs will be performed according to the study 
protocol within this period to confirm the presence of 
active inflammation (bone marrow oedema) compatible 
with SpA as assessed by an independent central reader.30–33 
Briefly, the central eligibility reading is performed by one 
out of three MRI readers (two radiologists and one rheu-
matologist), who are experts in the field and have a long-
standing experience in imaging in axial SpA otherwise 
not involved in the study activities. A calibration to assure 
agreement on the interpretation of the used definitions 
took place before the study starts. The patient is consid-
ered eligible if active inflammation fulfilling the ASAS 
definition and deemed indicative of axial involvement is 
present in the SIJs and/or spine.30–33

At baseline visit (week 0), subjects will be randomised 
on a 1:1 ratio to receive either tofacitinib 5 mg two times 
per day or matching placebo two times per day for a 
12-week double-blind treatment period. A biostatisti-
cian independent of the clinical study team created the 
randomisation list by a fixed block size of 4. The previous 
history of treatment with biological or targeted synthetic 
disease-modifying antirheumatic drugs is applied for 
stratification.

At week 12, an MRI of the whole spine and SIJs will 
be performed to evaluate the primary study endpoint. 
After week 12, all patients will receive tofacitinib 5 mg 
orally two times per day open-label for another 12 weeks. 
After the last tofacitinib dose at week 24 or in case of 
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early termination, MRI of the whole spine and SIJs will 
be evaluated.

Safety assessments will be included in the regular visits 
and a follow-up visit will be performed 4 weeks after the 
last visit (ie, week 28) for patients completing the study 
according to the protocol. This protocol is described 
using the 2013 Standard Protocol Items Recommenda-
tions for Interventional Trials guidelines on standard 
protocol items for clinical trials.34

Study population
A total of 80 patients with the clinical diagnosis of axial 
PsA presenting with axial involvement as confirmed by 
the presence of active inflammation in the SIJ or spine 
on MRI according to current consensus definitions,30–33 
who are ≥18 and<65 years of age at screening from either 
sex, fulfilling the CASPAR criteria for PsA,3 with active 
disease (Bath Ankylosing Spondylitis Disease Activity 
Index) and a history of an inadequate response to at 
least two NSAIDs, and who are able and willing to give 
written informed consent will be included. Key and full 
lists of inclusion and exclusion criteria of the Psoriatic 
ArthritiS presenTing with axial involvement (PASTOR) 
trail are shown in table 2 and online supplemental table 
1, respectively.

Patients will be recruited in 20 study centres (both 
university and community-based) across Germany, which 
has been selected based on feasibility of recruitment and 
ability to comply with the MRI protocol. We anticipate an 
overly recruitment duration of 18 months.

Study endpoints
The primary endpoint is the improvement of the total 
Berlin MRI score (for SIJ and spine35–38 as compared 
with baseline after 12 weeks of therapy with tofacitinib or 
placebo. The Berlin MRI score is based on semiquanti-
tative grading of lesions according to the extent of the 
subchondral bone marrow and vertebral units affection, 
for SIJ quadrant/entire sacroiliac or and spine, respec-
tively. While active inflammation, erosions and fatty 

lesions are assessed both for SIJs and spine, sclerosis and 
ankylosis are assessed for SIJs and bone proliferation 
active inflammation of the posterior segments evaluated 
for the spine.

Specifically, the active inflammatory and structural 
lesions will be assessed as follows:

►► Sacroiliac joints
–– Bone marrow oedema—0–3 per quadrant, 0–24 in 

total.
–– Fat bone marrow deposition—0–3 per quadrant, 

0–24 in total.
–– Erosions—0–3 per quadrant, 0–24 in total.
–– Subchondral sclerosis—0–1 per joint, 0–2 in total.
–– Ankylosis—0–1 per joint, 0–2 in total.

►► Spine
–– Bone marrow oedema—0–3 per vertebral unit, 

0–69 in total.
–– Fat bone marrow deposition—0–3 per vertebral 

unit, 0–69 in total.
–– Erosions—0–3 per vertebral unit, 0–69 in total.
–– Bone proliferation—0–3 per vertebral unit, 0–69 in 

total.
–– Inflammation of the posterior segments—0–2 per 

vertebral unit, 0–46 in total.
The secondary endpoints are the improvement of 

the total Berlin MRI score for SIJs and spine at week 24 
as compared with baseline and to week 12, change in 
disease activity, function, axial mobility, quality of life and 
psoriatic skin involvement. For the MRI endpoints, MRI 
images will be assessed by three trained and calibrated 
readers (see above) blinded for the time point and for 
all clinical information. The final Berlin MRI SIJ/spine 
score will be calculated as a mean of three readers.

The primary and the main secondary study endpoints 
are summarised in box 1.

Site monitoring, quality control and data management
All procedures will be documented in the patient’s 
charts and in the patient’s electronic case report forms. 

Figure 1  Study design of the PASTOR study. PASTOR, Psoriatic ArthritiS presenTing with axial involvement.

https://dx.doi.org/10.1136/bmjopen-2021-048647
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Table 1  Assessment schedule of the PASTOR trial

Study procedures

Screening
≤6 weeks

Baseline 
(Day 1)

Week 
2*

Week 
4*

Week 
8*

Week 
12*

Week 
14*

Week 
16*

Week 
20*

Week 
24*/
ET†

Week 
28*/FU‡

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9 Visit 10 Visit 11

Informed consenta X  �   �   �   �   �   �   �   �   �

Inclusion/exclusion 
criteria

X X§  �   �   �  X§  �   �   �   �   �

Randomisation  �  X  �   �   �   �   �   �   �   �   �

Demographics X  �   �   �   �   �   �   �   �   �

Medical/surgical 
history

X X §  �   �   �   �   �   �   �   �   �

Vaccination status X  �   �   �   �   �   �   �   �   �

Prior/concomitant 
medication

X X X X X X X X X X  �

Vital signs ¶ X X X X X X X X X X  �

Weight and height 
**

 �  X  �   �   �  X  �   �   �  X  �

Smoking 
assessment ††

 �  X  �   �   �  X  �   �   �  X  �

Physical 
examination

X X X X X X X X X X X

Enthesitis 
assessment 
(MASES)

 �  X  �  X  �  X  �  X  �  X  �

Dactylitic finger/toe 
count

 �  X  �  X  �  X  �  X  �  X  �

PASI (only in cases 
with ≥3% BSA 
involvement at 
baseline)

 �  X  �  X  �  X  �  X  �  X  �

DAPSA (calculated, 
includes tender 
and swollen joint 
counts)

 �  X  �  X  �  X  �  X  �  X  �

MDA (calculated)  �   �  X  �  X  �  X  �  X  �

ASDAS-CRP 
(calculated)

 �  X  �  X  �  X  �  X  �  X  �

BASDAI X X  �  X  �  X  �  X  �  X  �

BASFI X X  �  X  �  X  �  X  �  X  �

BASMI10, chest 
expansion

 �  X  �   �   �  X  �   �   �  X  �

Physician Global 
Assessment 
(PhGA+PhASS)

X X  �  X  �  X  �  X  �  X  �

Patient Global 
Assessment 
(PGA+PASS)

X X  �  X  �  X  �  X  �  X  �

HAQ-DI  �  X  �  X  �  X  �  X  �  X  �

ASAS Health Index  �  X  �  X  �  X  �  X  �  X  �

Blood chemistry ‡‡ X X X X X X X X X X  �

Lipid profile (fasting 
samples) §§

 �  X  �   �  X  �   �   �  X  �   �

Continued
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An external monitor who will visit all participating study 
sites by regular intervals will provide quality control and 
quality assurance. The sponsor, any person authorised by 
the sponsor, the Independent Ethics Committee (IEC)/
Institutional Review Board (IRB) or the competent health 
authority in order to determine the accuracy, the authen-
ticity of the recorded data and compliance with the study 
protocol, may audit this study.

The information derived from this clinical study will be 
used by the sponsor and, therefore, may be disclosed by 

the sponsor as required to other clinical investigators or 
other government agencies. In order to allow for the use 
of the information derived from this clinical study, it is 
understood by the investigator that there is an obligation 
to provide the sponsor with complete test results and all 
data from this clinical study.

According to the standards of the data protection 
law, all data obtained in the course of the study must be 
treated with discretion in order to guarantee the rights of 
the patient’s privacy. Protocol modifications to on-going 

Study procedures

Screening
≤6 weeks

Baseline 
(Day 1)

Week 
2*

Week 
4*

Week 
8*

Week 
12*

Week 
14*

Week 
16*

Week 
20*

Week 
24*/
ET†

Week 
28*/FU‡

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9 Visit 10 Visit 11

Haematologyi X X X X X X X X X X  �

CRP  �  X  �  X  �  X  �  X  �  X  �

Serum pregnancy 
test¶¶

X  �   �   �   �   �   �   �   �   �

Serum or urine 
pregnancy test ¶¶

 �   �   �   �   �   �   �   �   �  X

HIV, hepatitis B 
and hepatitis C 
serology

X  �   �   �   �   �   �   �   �   �

Biomarker blood 
samples

 �  X  �   �   �  X  �   �   �  X  �

Stool samples  �  X  �   �   �  X  �   �   �  X  �

MRI of sacroiliac 
joints, spine

X  �   �   �  X  �   �   �  X  �

QuantiFERON-TB 
or T.SPOT TB***

X  �   �   �   �   �   �   �   �   �

Chest X-ray*** X  �   �   �   �   �   �   �   �   �

X-ray of the 
sacroiliac joint

 �  X  �   �   �   �   �   �   �   �   �

HLA-B27  �  X  �   �   �   �   �   �   �   �   �

Adverse events  �  X X X X X X X X X X

*Weeks after the first intake of the study drug, visits have a time window of ±7 days.
†ET=early termination visit for subjects who prematurely discontinue the study for any reason.
‡FU=follow-up, a collection of the safety information; to be performed 4 weeks ((+2 weeks) after week 24/ET visit.
§Interim history to check for exclusion criteria.
¶Body temperature, heart rate, blood pressure.
**Height will be measured at screening only.
††Former and actual smoking state at baseline, actual smoking status at subsequent visits.
‡‡Complete blood count, Total bilirubin, ALT, AST, GGT, AP, creatinine.
§§Total cholesterol, LDL cholesterol, HDL cholesterol, triglycerides.
¶¶Female patients of childbearing potential only.
***QuantiFERON-TB or T.Spot TB test and Chest X-ray performed within 3 months prior to screening will be accepted.
ALT, alanine aminotransferase; AP, alkaline phosphatase; ASAS, Ankylosing Spondyloarthritis International Society; ASDAS, Ankylosing 
Spondylitis Disease Activity Score; AST, aspartate aminotransferase; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, 
Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; BSA, body surface area; CRP, C reactive 
protein; DAPSA, Disease Activity in Psoriatic Arthritis; ET, early termination; FU, follow-up; GGT, Gamma-Glutamyl Transferase; HAQ-DI, 
Health Assessment Questionnaire—Disability Index; HDL, high-density lipoprotein, HIV, Human Immunodeficiency Virus; HLA, Human 
Leucocyte Antigen; i, Complete blood count, Total bilirubin, ALT, AST, GGT, AP, creatinine; LDL, low-density lipoprotein, MASES, Maastricht 
Ankylosing Spondylitis Enthesitis Score; MDA, minimal disease activity; PASI, Psoriasis Area and Severity Index; PASS, Patient Acceptable 
Symptom State; PASTOR, Psoriatic ArthritiS presenTing with axial involvement; PGA, Patient Global Assessment; PhASS, Physician 
Acceptable Symptom State; PhGA, Physician Global Assessment.

Table 1  Continued
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studies must be made via a protocol amendment. The 
sponsor is responsible to obtain independent approval 
for the amendment from the federal regulatory authority 
and a positive opinion from the competent ethics commit-
tees if required.

Sample size calculation
The sample size is calculated based on results from phase 
II study with tofacitinib in patients with radiographic axial 
SpA.27 Treatment with tofacitinib 5 mg two times per day 
was associated with a mean (SD) absolute reduction of 
the Berlin MRI osteitis score for the spine (range 0–69) 
of 2.2 (0.4) points as compared with a reduction of 0.4 
in the placebo group after 12 weeks. We assume that in 
patients axial PsA who treated with tofacitinib, a mean 
reduction of at least 2.5 points of the total MRI osteitis 
score including spine and SIJs (range 0–93) at week 12 
as compared with baseline will be achieved, while a mean 
0.5 points reduction is anticipated in placebo-treated 
patients. In order to demonstrate a significant differ-
ence between tofacitinib and placebo groups using the 
two-sample t test for the mean difference with the power 
of 80% and alpha=0.05 (anticipated SD=3.0), at least 74 
patients (37 per arm) should be included in the analysis 
set. Considering some uncertainty in the effect estima-
tion in the given patient population, and some expected 
dropout and protocol violations, we planned to include a 
total of 80 patients (n=40 per group) to demonstrate the 
expected treatment effect.

Statistical analyses
The main statistical analysis will be performed on the data 
collected up to week 24; the safety analysis will include 
all data collected up to week 28. The primary efficacy 
endpoint for the overall study will be the improvement of 
the total Berlin MRI score for active inflammation in SIJs 
and spine at week 12 as compared with baseline (range 
for osteitis 0–69 for the spine, 0–24 for the SIJs, 0–93 for 
the total score). The mean bone marrow oedema change 
scores (baseline to week 12—the primary endpoint, 
baseline to week 24 and week 12 to week 24—secondary 
endpoints) with corresponding 95% CIs will be calcu-
lated. Baseline and week 12 measurements will be treated 
as part of the double‐blind portion of the study, and week 
24 measurements will be treated as part of the open‐label 
portion of the study.

The primary analysis will be performed in the modified 
intent-to-treat (ITT) population that will be defined as 
all patients randomised in the study who receive at least 
one dose of tofacitinib or placebo. Missing values will be 
replaced by a non-responder imputation (NRI) method 
for binary outcomes or by the last observation carried 
forward method for continuous variables in the primary 
analysis. The secondary analysis will be performed in the 
per-protocol population that will be defined as a subset 
of the ITT population who completed the study without 
any major protocol violations and received at least two 
MRI examinations performed according to the protocol. 

Table 2  Main inclusion/exclusion criteria of the PASTOR study.

Inclusion criteria Exclusion criteria

Clinical diagnosis of axial PsA Any significant acute or chronic infection (at the discretion of the 
investigator).

Age≥18 and<65 years from either sex Patients with any contraindications for the treatment with 
tofacitinib or for the MRI

Definite diagnosis of PsA according to the CASPAR criteria Female subjects who are breastfeeding, pregnant, or plan to 
become pregnant during the study or within 4 weeks following the 
last dose of study drug.

Evidence of axial involvement (eg, active inflammation, 
structural changes), that have been demonstrated by 
previous imaging techniques (eg, X-ray, MRI, CT) based on 
local assessment

History of recurrent (more than one episode) herpes zoster or 
disseminated / multi-dermatomal (a single episode) herpes zoster 
or disseminated (a single episode) herpes simplex.

Presence of chronic (duration ≥3 months) back pain Current malignancies or history of malignancies except adequately 
treated or excised basal cell or squamous cell carcinoma or 
cervical carcinoma in situ.

Active disease as defined by a BASDAI value of ≥4 and 
back pain score (BASDAI Question 2) of ≥4 (on a 0–10 
numerical rating scale)

Patients of 50 years and older, if they≥1 cardiovascular risk factors.

Presence of active inflammation (bone marrow oedema) 
on MRI of the sacroiliac joints and/or spine according to 
the definition of ASAS MRI working group – evaluated by 
central reading of the screening MRI.30–33

Any subject who has been vaccinated with live or attenuated 
vaccines within the 4 weeks prior to the first dose of study 
medication or is to be vaccinated with these vaccines at any time 
during treatment or within 4 weeks after the last dose of study 
drug.

ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; JAK, Janus 
kinase; ; PASTOR, Psoriatic ArthritiS presenTing with axial involvement; PsA, psoriatic arthritis.
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To compare the treatment groups, the two-sided t test or 
Mann-Whitney U-test for continuous variables and Fish-
er’s exact test for the categorical variable will be applied. 
To compare changes between baseline and after treat-
ment values, we will use the non-parametric Wilcoxon-
signed rank test for continuous variables and McNemar 

test for categorical outcomes. Descriptive statistics 
will be used to evaluate the demographic, disease and 
imaging characteristics between groups at baseline and 
to summarise observed scores and changes from baseline 
scores for MRI and disease activity over time. For binary 
endpoints, frequencies and percentages will be reported, 
and for continuous endpoints, the mean and SD or 
median and IQR, which is appropriate, will be calculated. 
The secondary endpoints at week 24 will be investigated 
by means of descriptive statistics in the whole sample, 
between baseline and after treatment values. Two-sided 
p values <0.05 will be considered statistically significant. 
The safety analyses will include all patients who get at 
least one dose of the study drug. Descriptive statistics will 
be used to assess safety data analysis that will be described 
as adverse events (AEs), serious AEs (SAEs) and AE of 
interest.

Study discontinuation
A patient can stop to continue the study at any time for any 
reason. Nevertheless, these patients will not be excluded 
from the study if they do not withdraw their consent. If 
these patients do not return for planned evaluations for 
unknown reasons, they can be reached by phone, e-mail 
or letter to hold the patient in the study. After the with-
drawal of consent, no additional data will be collected, 
but earlier collected data may be used in the analysis. The 
investigator can also remove patients from the study to 
protect their safety. The sponsor can terminate the study 
at any time for any reason. In case of premature discon-
tinuation of the study, procedures outlined in the assess-
ment schedule for the ‘Early Termination Visit’ should be 
performed within 4 weeks after the last dose of the study 
drug. The reason for the discontinuation should be docu-
mented. After study discontinuation, the patients will be 
treated according to available standards of care.

Ethics and dissemination
The study will be performed according to the ethical 
principles of the Declaration of Helsinki, International 
Conference of Harmonisation Good Clinical Practice 
guidelines. Besides, the IEC/IRB of each centre obtained 
and approved the ethical, scientific and medical appro-
priateness of the study before it was conducted.

The PASTOR study began recruitment in August 2020 
by completing the first patient initial visit on 4 August 
2020. In December 2020, 19 sites in Germany have been 
initiated in this study. The first results are estimated to 
be available in 2022. It is intended that the results of the 
whole study after the week of 28 will be published approx-
imately 1 year later in an peer-reviewed journal and will be 
communicated at international meetings.

The study is recorded in the European Union Clinical 
Trials Register and ​ClinicalTrials.​gov. Study information is 
publicly available at www.​clinicaltrials.​gov, and the results 
of this trial will be published accordingly. Six months after 
the main publication of the current study, participants’ 
anonymised row data set and anonymised individual 

Box 1  Main outcome parameters of the PASTOR study

Efficacy
Primary endpoint

►► improvement of the total Berlin MRI score for SIJs and spine as 
compared with baseline after 12 weeks of therapy.

Secondary endpoints
►► Improvement of the total Berlin MRI score for SIJs and spine at week 
24 as compared with baseline and week 12 in patients treated con-
tinuously with tofacitinib versus switchers from placebo.

►► Improvement of disease activity, function, axial mobility, clinical, lab-
oratory, imaging and quality of life measures at weeks 12 and 24.
(week 12 vs baseline, week 24 vs baseline, week 24 vs week 12).

–– Percentage of patients who achieve an ASAS 20, 40, 5/6 re-
sponses and ASAS PR.

–– Percentage of patients who achieve BASDAI 20%, 50% and 70% 
improvement.

–– Improvement in the ASDAS-CRP.
–– Percentage of patients reaching the ASDAS-CII (≥1.1) and 

ASDAS-MI (≥2.0).
–– Percentage of patients achieving ASDAS inactive disease 

(ASDAS-CRP <1.3) and ASDAS low disease activity (ASDAS-CRP 
<2.1).

–– Improvement in the BASDAI.
–– Improvement in the BASFI.
–– Improvement in the BASMI and chest expansion.
–– Improvement in the ASAS Health Index.
–– Improvement in the HAQ-DI.
–– Improvement in the PGA on NRS.
–– Improvement in the PhGA on NRS.
–– Achievement of the PASS.
–– Achievement of the PhASS.
–– Improvement in the CRP.
–– Achievement of the MDA.
–– Improvement in the DAPSA.
–– Improvement in the SJC and TJC.
–– Improvement in the MASES.
–– Improvement of dactylitis (number of dactylitic phalanges).
–– PASI 75, 90 and 100 responses in the subgroup of subjects with 

psoriasis involving at least 3% body surface area at baseline.

Safety
AEs, SAEs, and AESI until week 28

ASAS, Ankylosing Spondyloarthritis International Society; ASDAS, Ankylosing 
Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease 
Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath 
Ankylosing Spondylitis Metrology Index; CII, Clinically Important Improvement; 
CRP, C reactive protein; DAPSA, Disease Activity in Psoriatic Arthritis; HAQ-DI, 
Health Assessment Questionnaire—Disability Index; MASES, Maastricht 
Ankylosing Spondylitis Enthesitis Score; MDA, minimal disease activity; MI, 
major improvement; NRS, Numerical Rating Scale; PASI, Psoriasis Area and 
Severity Index; PASS, Patient Acceptable Symptom State; PGA, Patient Global 
Assessment; PhASS, Physician Acceptable Symptom State; PhGA, Physician 
Global Assessment, PR, partial remission; SIJs, sacroiliac ioints; SJC, swollen 
joint count; TJC, tender joint count.

www.clinicaltrials.gov
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data of patients will be accessible for researchers from 
centres that contributed to this study. Furthermore, other 
researchers can submit scientific proposals to use the data 
set. These proposals will then be assessed and approved 
by the steering committee of the study.

Patient and public involvement
Patients and/or the public were not involved in the devel-
opment of this study.

DISCUSSION
This study aims to explore the efficacy of the JAK inhib-
itor tofacitinib in patients with PsA presenting with axial 
involvement. Both objective (improvement of the Berlin 
MRI scores for SIJs and the spine) and patient reported 
endpoints will be evaluated. Currently, there are only a 
few studies have been conducted in patients with PsA and 
axial involvement and mainly data from studies in axial 
SpA are extrapolated for patients with axial PsA; there-
fore, it is still unclear which treatment option should be 
selected for this patient group. If this study confirms our 
hypothesis that tofacitinib has efficacy for the treatment 
of patients with PsA with axial involvement, then this 
may help to support an optimal treatment choice for this 
patient population.
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