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Abstract

Background Active Crohn’s disease increases the risk of strictures, fistulas, and abscesses. Less than 30% of patients with
Crohn’s disease achieve endoscopic remission on any therapy. Tofacitinib may be a therapeutic option for patients with
refractory Crohn’s disease.

Aims We aimed to evaluate the safety and effectiveness of off-label tofacitinib for refractory Crohn’s disease.

Methods We retrospectively assessed adverse events and clinical/endoscopic response after therapy.

Results Forty-four patients were included in the safety analysis and 35 were included in the clinical and/or endoscopic assess-
ments. The mean age was 41.8 years and the mean disease duration was 17.4 years. All patients had prior biologic exposure.
Adverse events were reported in 52.3% of patients; 13.6% had > 1 serious adverse event after a median 54.6 weeks of treat-
ment. Seventy percent achieved clinical response after a mean 29.4 (SD 15.1) weeks, and 33.3% achieved clinical remission
after a mean 33.4 (SD 17.6) weeks of therapy. Endoscopic improvement occurred in 25.0%, endoscopic remission in 12.5%,
and endoscopic healing in 4.2% of patients after a mean 52.0 (SD 15.0) weeks of therapy. The mean Simple Endoscopic
Score in Crohn’s disease significantly improved from 23.1 +3.7 to 18.0 + 13.7 after treatment (P=.02).

Conclusions In the short term, tofacitinib appears well tolerated. The most common adverse event was minor infection.
One serious infection and one colorectal cancer occurred. While half of patients reported adverse events, this likely reflects
the severe refractory disease in this population and no new safety events were observed. Tofacitinib achieved clinical and
endoscopic improvement in some patients with refractory Crohn’s disease. Further research is needed to understand the
long-term safety and efficacy of tofacitinib in Crohn’s disease.
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Introduction with hypoalbuminemia or high inflammatory burden as these

are associated with inadequate therapeutic drug levels. Small

Crohn’s disease (CD) activity increases the risk of strictures,
abscesses, and fistulas which require surgical intervention,
resulting in risk of short gut syndrome, malnutrition, and
chronic symptoms [1]. Less than 30% of patients with CD
achieve endoscopic remission on any currently available
therapy [2, 3]. Biologic efficacy may be lower in patients
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molecules such as tofacitinib have good oral bioavailability
and age, gender, body weight, or disease severity at baseline
do not appear to affect the clearance or plasma levels of
tofacitinib [4], which may offer some advantage in patients
with prior failure of biologic therapy. Therefore, it is critical
to understand how we can utilize novel agents to achieve
higher rates of endoscopic remission.

Tofacitinib (Xeljanz, Pfizer Inc.) is a pan Janus kinase
(JAK) inhibitor FDA-approved for ulcerative colitis (UC)
[5]. Two randomized trials evaluating tofacitinib in CD did
not show clinical response [6]; however, lack of endoscopic
assessment and high placebo response rate limited trial
interpretation. The tofacitinib CD trials did report a statisti-
cally significant improvement in C-reactive protein (CRP) in
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patients treated with tofacitinib 10 mg PO BID as compared
to placebo (P <0.0001), suggesting that tofacitinib may
improve objective disease activity measures. This warrants
further evaluation to understand the clinical and endoscopic
response to tofacitinib in patients with CD. Additionally,
other JAKSs are in clinical trials for CD [7] and retrospective
studies suggest tofacitinib may be effective in CD, though
data are limited to case series and case reports [8, 9]. With
regard to safety, prior randomized clinical trials in UC and
CD describe the safety profile of tofacitinib. Risks of tofaci-
tinib include cardiovascular events including venous throm-
boembolic events (VTE), shingles, and malignancy [10].

Given the objective improvement reported in the tofaci-
tinib CD trials, we utilized off-label tofacitinib in patients
with CD that was refractory to other FDA-approved thera-
pies who were at high risk of disease complications. We
report our data on the safety and effectiveness of tofacitinib
for in a cohort of patients with severe, refractory CD.

Methods
Patient Population and Ethics

We received institutional review board approval for this
retrospective cohort study. Eligible patients received care
between 2017-2019 at an academic center or county hospital
in Washington State, were > 18 years old, were prescribed
tofacitinib for CD, and had at least one outpatient encounter
after starting tofacitinib.

Patient sex, age, disease duration, location, and behav-
ior, age at diagnosis, concomitant medications, prior CD
therapy, tobacco use, and medical/surgical history were
collected from medical records. Harvey Bradshaw Index
(HBI) [11], Short Inflammatory Bowel Disease Question-
naire (SIBDQ), C-reactive protein (CRP), hematocrit, and
albumin were collected prior to and after therapy. Patients
in our practice complete HBI and SIBDQ questionnaires at
each clinic encounter per standard practice. Simple Endo-
scopic Activity Score in CD (SESCD) [12] was collected
prior to and after therapy from colonoscopy reports. SESCD
is scored at the time of procedure per standard practice.

Adverse events (AE), defined as any untoward medical
occurrence during the study period, were collected during
therapy until 8 weeks after discontinuation or date of last
data capture. Serious AEs (SAE) were AEs that resulted
in death, were life threatening, required inpatient hospitali-
zation, prolonged hospitalization, or resulted in significant
disability. AE causality was assessed by investigators as not
related, unlikely related, possibly related, probably related,
and highly probably related to tofacitinib.

Patients were considered to have nonresponse to ther-
apy if they had no meaningful improvement in clinical or
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endoscopic disease activity. Patients were considered to have
inadequate response if they had partial response, but had
ongoing disease activity resulting in a change in therapy.

Endpoints

Endpoint definitions were predefined: active clinical disease
(baseline HBI > 5); clinical response (>3 point decrease in
HBI); clinical remission (HBI <4); active endoscopic dis-
ease (baseline SESCD > 6, or >4 for isolated ileal disease);
endoscopic improvement (>50% decrease in SESCD);
endoscopic remission (SESCD <3); and endoscopic heal-
ing (SESCD =0).

Statistical Analysis

Statistical analysis (Stata Statistical Software: Release 16,
StataCorp LLC, College Station, TX) included descriptive
statistics (numbers, frequencies, and means with standard
deviations) for demographics/characteristics, paired t-test
for changes in means, proportions for outcomes rates and
adverse events, and chi-square test to assess differences
between proportions. When multiple values were available,
the lowest score was utilized. Surgically absent bowel was
scored as zero. Scores were excluded from analysis if miss-
ing, if surgical anatomy invalidated the score (HBI), or if
the patient did not meet the pre-defined active clinical or
endoscopic disease score at baseline. All patients who met
eligibility criteria were included in the safety analysis. For
the clinical/endoscopic response analysis, patients were
required to have disease activity prior to treatment, which
was pre-defined for HBI and SESCD. Patients were also
required to have available scores (HBI or SESCD) both prior
to and after treatment with tofacitinib so that response could
be calculated.

Results
Baseline Characteristics and Treatment Duration

Administrative databases identified 11,047 patients; 44
patients met inclusion criteria. The mean disease duration
was 17.4 years (range 0-59), 34.1% of patients had pen-
etrating or stricturing disease, 27.3% had history of perianal
fistula, 43.2% had history of gastrointestinal surgery, and
93.2% had prior failure of > 2 biologics (Table 1). Concomi-
tant medications were methotrexate (n=3) and corticoster-
oids (n=15). The indication to start tofacitinib was luminal
disease (n=30), symptoms (n=7), cross-sectional imaging
(n=35), pyoderma gangrenosum (n=1), and CD related
arthropathy (n=1). The median treatment duration esti-
mated by Kaplan—Meier drug survival was 382 days (Fig. 1).
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Table 1 Demographics and disease characteristics of patients on 2
tofacitinib for refractory Crohn’s disease
Characteristics Patients with CD n=44 % <]
g o |
Female sex, n (%) 21 (47.7) 5 ©
Mean age; years (range) 41.8 (21-81) % s
Age at diagnosis; n (%) g
Less than 16 years old 12 (27.3) o
1740 years old 29 (65.9) o
Over 40 years old 3(6.8) (') 260 460 660 8(')0
Mean disease duration; years (range) 17.4 (0-59) Time (days)
Disease location, n (%)
Ileal 2 (4.6) Fig. 1 Kaplan-Meier estimates of drug survival following induction
Colonic 8 (18.2) of tofacitinib among patients with refractory Crohn’s disease
Ileocolonic 34 (77.3)
Disease behavior; 1 (%) .
Table 2 Reasons for withdrawal .
Nonstricturing, nonpenetrating 29 (65.9) of therapy ﬁleason for withdrawal of N
era
Stricturing 5 (11.4) by
Penetrating 1(2.3) Inadequate response 6
Stricturing and penetrating 9 (20.5) Non-response 5
Perianal fistulizing disease 12 (27.3) Intolerance® 3
History of GI surgery 19 (43.2) Infection® 3
Prior biologic treatment type; n (%) Patient choice 2
Tumor necrosis factor antagonist 41(93.2) Malignancy® 1
Anti-integrin 31 (70.5) Pregnancy 1
Anti-IL 12/23 30 (68.2) *Mental f ) N
t =2),
Number of prior biologic treatment; n (%) ena’ o8 (n ). unEnown
patient-reported intolerance
Biologic naive 0 (n=1)
1 biologic 3(6.8) "Cytomegalovirus (n=2), bac-
2 biologics 8 (18.2) teremia (n=1)
3 biologics 9 (20.5) “Colorectal cancer (n=1)
4 biologics 15 (34.1)
2 E?Oiog%cs 2 (23;) failure of FDA-approved therapies. Over 90% of patients had
1010810 ©.8) failed > 2 biologic therapies. About 93.2% had prior expo-
Tobacco use; n (%) . .
sure to tumor necrosis factor antagonist therapy, 70.5% had
Never used tobacco 39 (88.6) . .. . .
E b sS4 prior exposure to anti-integrin therapy, and 68.2% had prior
Cormer tobacco user 0 (0 4 exposure to anti-IL 12/23 therapy. Three patients initiated
urren.t tobaceo .use.r ] © tofacitinib after failure of one biologic agent: 1 male with
Concomitant medications at baseline; n (%) . . . L.
i . severe CD and comorbid multiple sclerosis contraindicating
Corticosteroids 15 (34.1) . . .
tumor necrosis factor therapy with nonresponse to vedoli-
Methotrexate 3(6.8) . . s ..
) ] ) zumab and cyclosporine, 1 male with severe Crohn’s colitis
Received shingles vaccine 19 (43.2)

At the end of data collection, 47.7% (n=21) discontinued
tofacitinib due to inadequate response (n=06), nonresponse
(n=35), intolerance (n=3), infection (n=3), patient choice
(n=2), malignancy (n=1), and pregnancy (n=1) (Table 2).

Approach to Treatment

Tofacitinib was utilized in the context of off-label, com-
passionate care in patients with refractory CD with prior

with primary nonresponse to infliximab, and 1 male with
severe small bowel CD requiring hospitalization and total
parenteral nutrition with primary nonresponse to intravenous
steroids, cyclosporine, and vedolizumab. Patients initiated
tofacitinib 10 mg PO BID for at least 8 weeks, then reduced
to 5 mg PO BID if clinical remission was achieved, per pre-
scribing provider.

Adverse Events

Of patients treated with tofacitinib, 52.3% had > 1 AE after
a median 54.6 weeks of treatment, most commonly urinary
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tract infection (n=135) and upper respiratory tract infection
(n=4). One patient had uncomplicated shingles and two had
cytomegalovirus (CMV) on colonoscopic biopsies with-
out symptoms of systemic illness. Thirteen percent (n=6)
had > 1 serious AE (SAE). One patient had stage IV cecal
carcinoma and one patient developed colonic dysplasia. No
patients experienced VTE (Table 3).

Effectiveness

HBI decreased significantly from 11.5+6.5 to 7.5+5.9
(P<0.01) after a mean 33.3 (SD 17.0) weeks of tofacitinib
treatment, 70.8% of patients had clinical response after a
mean 29.4 (SD 15.1) weeks, and 33.3% achieved clinical
remission after a mean 33.4 (SD 17.6) weeks of treatment.
Mean SESCD significantly decreased from 23.1+13.7 to
18.0+13.7 (P=0.02), 25.0% had endoscopic improve-
ment, 12.5% achieved endoscopic remission, and 4.2%
endoscopic healing after a mean 52.0 (SD 15.0) weeks of
treatment (Fig. 2). Mean CRP decreased from 40.1+21.0
to 32.2+38.5 (RR: 0-10 mg/L; P=0.36) and 30.8% nor-
malized CRP; mean albumin significantly increased from

80%
70.8%

70%

60%

50%

40% 33.3%

30% 25.0%

20%
12.5%

10% . 4.2%
o ||

0%
Clinical response

Clinical Endoscopic Endoscopic Endoscopic
n=17 remission improvement remission healing
n=8/24 n=6/24 n=3/24 n=1/24

Fig.2 Clinical and endoscopic response after tofacitinib therapy
among patients with refractory Crohn’s disease. Endpoint definitions:
active clinical disease (baseline HBI>5); clinical response (> 3-point
decrease in HBI); clinical remission (HBI<4); active endoscopic
disease (baseline SESCD >6, or>4 for isolated ileal disease); endo-
scopic improvement (>50% decrease in SESCD); endoscopic remis-
sion (SESCD<3); and endoscopic healing (SESCD=0). Clinical
response was assessed after a mean 29.4 (SD 15.1) weeks and clinical
remission after a mean 33.4 (SD 17.6) weeks of tofacitinib treatment.
Endoscopic response was assessed after a mean 52.0 (SD 15.0) weeks
of tofacitinib treatment

Table 3 Adverse events of patients on tofacitinib for refractory Crohn’s disease

Category

N (%) Investigator assessment of

relationship to tofacitinib

Total number of serious adverse events (SAE), n
Number of patients reporting SAE, n (%)
SAE description, n
Central line infection requiring hospitalization
Stage IV metastatic cecal carcinoma resulting in death
C. difficile infection and Crohn’s disease flare requiring hospitalization
Abdominal pain and elevated liver enzymes requiring hospitalization
Post-operative ileus requiring prolonged hospitalization
Vertebral compression fracture requiring prolonged hospitalization
Number of adverse events (AE), n
Number of patients reporting AE, n (%)
AE description, n
Infection
Urinary tract infection
Upper respiratory infection
Folliculitis
Cytomegalovirus
Diarrheagenic enteropathogenic E. coli
Shingles
Pneumonia
Paronychia
Colonic dysplasia
Other

6
6/44 (13.6%)

1 Possibly related
1 Possibly related
1 Unlikely related
1 Unlikely related
1 Unlikely related
1 Unlikely related
45

23/44 (52.3%)

18 Possibly related
5/18

4/18

2/18

2/18

2/18

1/18

1/18

1/18

1 Possibly related
20"

*Other adverse events: Rash (n=4), acne (n=1), epistaxis (n=1), alopecia (n=1), gastritis (n=1), headache (n=2), arthralgia (n=4), worsened
Crohn’s disease symptoms (n=3), traumatic injury (n=3), labial lesions (n=1), pregnancy (n=1), dermoid cyst (n=1), carpal tunnel syndrome

(n=1), worsened pelvic pain (n=1), actinic keratosis (n=1)
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3.0+0.3t03.5+0.4 (RR: 3.5-5.2; P<0.01) and 55.6% nor-
malized albumin; and 45.5% normalized hematocrit [Sup-
plemental information, Table 4]. One patient who initiated
tofacitinib for pyoderma gangrenosum had visual improve-
ment, but not resolution of lesions after therapy.

Discussion

Refractory CD increases the risk of strictures, fistulas, and
abscesses that require surgery and lead to chronic symp-
toms and disability. Currently only three medication classes
are FDA-approved for CD. As the majority of patients do
not achieve remission on any one therapy, it is important
to understand if other clinically available medications may
improve outcomes in patients with refractory CD. Our study
reports that tofacitinib was well tolerated in the short-term
with no new safety signals, and that treatment resulted in
improvement in clinical and endoscopic disease activity in
some patients with refractory CD. These results add to cur-
rent data reporting the potential role of tofacitinib in CD
[8, 9].

We report that the short-term safety of tofacitinib in CD
is not different from the risk profile previously reported in
pivotal trials [6, 13]. Safety concerns for tofacitinib include
increased risk of VTE, shingles, and malignancy [5, 6, 10,
14, 15]. We observed no VTE during our study. We identi-
fied one case of shingles and no systemic varicella-zoster,
although 43.2% of patients received shingles vaccination.
We identified two cases of CMYV, neither with systemic
symptoms of CMV-related disease. Patients were treated
with valganciclovir and tofacitinib was discontinued; how-
ever, it was not clear that CMV was pathogenic or signifi-
cantly contributed to the patients’ symptoms. However, this
raises concern about risk of viral infection associated with
tofacitinib and warrants further study. The colorectal malig-
nancy and colonic dysplasia reported in our study occurred
in patients with longstanding severe colitis. While causa-
tion was felt to be possibly related given the short duration
of tofacitinib therapy prior to cancer diagnosis, causation
cannot be ruled-out and warrants further study. While our
study reported that > 50% of patients experienced an AE,
this reflects the severe and refractory nature of the popula-
tion under study, as well as a thorough review of the medical
record for all untoward events during tofacitinib therapy.
Many AEs were assessed as not related to tofacitinib therapy.
No unexpected or new AE’s were identified during our study
period.

Our study population had refractory, complicated CD
with a long duration of disease (mean 17 years),>90%
having failed >2 biologics, and >40% with history of gas-
trointestinal surgery. The refractory disease and failure of
multiple prior therapies were primary influencing factors

in recommending off-label tofacitinib; we do not advocate
this regimen as first-line treatment among patients naive
to advanced therapy or with additional available options.
Yet, even in the setting of longstanding, severely medically
refractory disease, 70.8% of patients in our study achieved
clinical response, which is similar to tofacitinib induction
trials in CD (69.8%) [6] and higher than another retrospec-
tive study of tofacitinib in refractory CD (46.6%) [9]. In our
study, 25.0% of patients achieved endoscopic improvement
on tofacitinib. These preliminary results suggest that tofaci-
tinib may be effective for patients with refractory CD.

This study was limited by retrospective study design
with variable time to assessment, lack of comparator, small
sample size, inherent bias in clinical decision-making, and
difficulty in blinding data interpretation. A weakness of
our data is that some patients did not have a complete set
of assessments available based on pre-defined endpoints.
This includes missing clinical data (HBI), biochemical
data (CRP) or endoscopic data (SESCD). Additionally,
we excluded patients with data that did not qualify per our
inclusion criteria (e.g., patients with low symptom index
but active ulceration on endoscopy would be included in
the endoscopic assessment but not the clinical assessment).
Thus, not all patients were included in the clinical and endo-
scopic analysis and some patients without adequate clinical
data were only included in the safety analysis.

Strengths of our data include assessment of patient-
reported symptoms, and objective evaluation of CRP and
endoscopic response to therapy. Another strength compared
to available literature, includes the utilization of a validated
clinical endpoint (HBI) rather than a subjective physician
assessment as reported in other publications. Further rand-
omized controlled trials are indicated to support the efficacy
and safety of tofacitinib and other JAK inhibitors in CD.

In conclusion, our study reports that tofacitinib was well
tolerated. The most common AE was minor infection. One
serious infection, one case of uncomplicated shingles, and
one malignancy were reported; however, no patients reported
cardiovascular events in our study. Overall, the safety pro-
file in our study is similar to that previously reported in
tofacitinib trials. The long-term safety of tofacitinib in CD
is unknown and warrants further research. We report that
tofacitinib is effective in achieving clinical and endoscopic
improvement in some patients with refractory CD. Our data
suggest that tofacitinib may be a viable option to improve
outcomes in patients who are refractory to standard therapy,
in whom ongoing disease places them at risk of disease com-
plications and further surgery. Larger studies of longer dura-
tion are necessary to understand the true benefits and risks
of tofacitinib in CD.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10620-022-07444-5.
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