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ABSTRACT

Tofacitinib is an oral Janus kinase inhibitor. Although it contributes to the induction and maintenance of clinical remission of
patients with moderate-to-severe ulcerative colitis, various malignancies have been reported after the use of this small molecule. We
report a rare case of biopsy-proven Kaposi sarcoma in a patient with complex biological-resistant ulcerative colitis after 2 years of
treatment with tofacitinib. Kaposi sarcoma lesions spontaneously regressed after tofacitinib was discontinued. Given the concern of
potential risk of malignancy associated with this agent, we believe that specialists should be aware of this rare but serious possible
adverse event.

INTRODUCTION

Kaposi sarcoma (KS) is a rare vascular malignancy caused by KS herpesvirus (also known as human herpesvirus 8). There are 4
variant forms of KS: classic, AIDS-related, endemic (African), and iatrogenic KS.1–3 The iatrogenic form commonly occurs in organ
transplant patients and patients on long-term immunosuppressive agents. Recently, there has been an increasing number of reported
cases of iatrogenic KS associated with biologic therapies in patients with inflammatory bowel disease.4,5 Tofacitinib is an oral Janus
kinase (JAK) inhibitor that is approved to induce and maintain remission in patients with moderately to severely active ulcerative
colitis (UC).6 The immunosuppressive effect of tofacitinib has raised a concern about adverse events, particularly malignancies.7We
report a case of a patient with a history of moderate-to-severe steroid-dependent UC who developed biopsy-proven KS after
receiving tofacitinib for 2 years, which regressed spontaneously after discontinuation of its use.

CASE REPORT

A61-year-oldman fromCanadawith an unremarkablemedical history was diagnosed with refractorymoderate-to-severe extensive
UC in 2016. His blood test results for hepatitis B virus, hepatitis C virus, and HIV were negative. He failed infliximab and
vedolizumab treatment in the first 2 years of postdiagnosis and partially responded to ustekinumab in the third year. His clinical
symptoms were not much improved during the ustekinumab treatment at the dose of 90 mg every 4 weeks, with 6–7 bowel
movements per day with bloody mucous stool and abdominal pain. He also required 15–20 mg per day of oral prednisone and 4.8 g
per day of mesalazine combined with hydrocortisone enema at that time to reduce his UC symptoms. Laboratory tests revealed a
fecal calprotectin level of 332 mg/g and C-reactive protein of 1.8 mg/L. His hemoglobin level and serum albumin were within the
normal range. Flexible sigmoidoscopy revealed diffuse erythematousmucosa and small erosions (Mayo subscore 2) (Figure 1). Stool
Clostridium difficile toxin polymerase chain reaction and tissue immunohistochemistry for cytomegalovirus were negative. Given
the inadequate response, ustekinumab was discontinued accordingly.
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In October 2018, 10 mg of tofacitinib twice daily for 8 weeks
regimen was initiated in combination with 40mg of prednisone
to induce clinical remission. Two doses of recombinant herpes
zoster vaccination were completed before the first dose of
tofacitinib. After 2 months of tofacitinib treatment, his UC
symptoms significantly improved. Tofacitinib was continued in
the maintenance therapy at the dose of 5 mg BID, and predni-
sone was gradually tapered down until discontinuation within
10 weeks after starting. He had 3–4 formed stools per day
without mucous, bloody stool, or urgency. Fecal calprotectin
level andC-reactive protein decreased to 199mg/g and 0.3mg/L,
respectively.

In July 2020, 2 years after the initiation of tofacitinib, he de-
veloped small purple skin nodules on his left leg (Figure 2). Skin
biopsies demonstratedKS, confirmed by the presence of cellular
proliferation of neoplastic spindle cells. After a discussion with
the patient and the oncologist about the potential role of tofa-
citinib, it was discontinued. In an attempt to maintain clinical

remission, vedolizumab was reintroduced to replace tofacitinib
because it provides a potentially safer mechanism of action.

Two months after stopping tofacitinib, the KS lesions sponta-
neously regressed without any specific treatment. His UC
symptoms were controlled with vedolizumab and the low dose
of prednisone at 7.5mg per day in themaintenance therapy. On
the follow-up, fecal calprotectin remained stable at 213 mg/g.

DISCUSSION

Tofacitinib shows promising clinical benefits in patients with
moderate-to-severe UC. The impact of tofacitinib on the risk
of malignancies has been controversial in real-world data.
Various malignancies have been reported after its use in case
reports andmeta-analyses.3,7,8 In a recent cohort of UC clinical
studies, including data from 1,157 patients with UC treated
with tofacitinib for up to 6–8 years, the risk of malignancies
have remained stable over the time. The incidence rates of

Figure1.Sigmoidoscopy findings of active ulcerative colitis showmarkederythematousmucosa, lack of a vascular pattern, and small erosions
(Mayo endoscopic subscore 2) during ustekinumab therapy from (A) sigmoid colon, (B) rectosigmoid, and (C) rectum.

Figure 2. Photographs and characteristics of the skin lesions (Kaposi sarcoma).
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malignancies excluding nonmelanoma skin cancer (NMSC)
and NMSC were 0.75 (95% confidence interval [CI],
0.46–1.16) and 0.73 (95% CI, 0.44–1.13) per 100 person-year
(PY), respectively. In addition, there was no specific type of
cancer reported.9,10

A systematic review and meta-analysis including 82 studies
showed a significant increase in the risk of herpes zoster
infection among patients exposed to JAK inhibitors (relative
risk 1.57; 95% CI, 1.04–2.37). Other adverse events of JAK
inhibitors were also reported as incidence rates of serious
infections (2.8/100 PY), major cardiovascular events (0.48/
100 PY), and deep vein thrombosis or pulmonary embolism
(0.31/100 PY)11 as per the Food and Drug Administration
warning.

In patients with inflammatory bowel disease, iatrogenic KS was
reported in patients who received long-term immunosup-
pressive therapy (systemic corticosteroid, thiopurine, and
methotrexate) and antitumor necrosis factor agents.4,5,12,13

Recently, the colonic KS was reported in a patient with UC
treated with vedolizumab.14 Of note, in a large series of
consecutive patients with KS, 27% of the 137 patients were
iatrogenic (age 60 years, males 54%), including patients on
immunosuppressants or immunodeficiencies (19), post-
transplant cases (10), and underlying malignant diseases (8).
The percentage of iatrogenic KS in published consecutive
case series was between 9% and 27%.15

To the best of our knowledge, this is the first reported case of
tofacitinib-associated KS in a patient with UC, which spon-
taneously regressed after discontinuation of the drug, clearly
suggesting a causative association. It might hypothetically be
the effect of tofacitinib on the inhibition of the JAK/STAT
pathway that predisposes to various viral infections, such as
KS herpesvirus, respiratory syncytial virus, and coronavi-
rus.16 It has been revealed that signaling transduction of
various cytokines serving as a major inhibitory role in tu-
morigenesis (eg, interleukin and STAT) was decreased,
which escalated the risk of some malignancies, including
KS.7,17 However, multiple factors (genetic, long-term sys-
temic corticosteroid, immunologic, and environment) are
certainly involved as well.

In most cases of iatrogenic KS, it can spontaneously resolve
when the immunosuppressive therapy is altered, reduced, or
discontinued, as was the case in our patient.18 Nevertheless, the
risk of KS exists in our case owing to vedolizumab and con-
tinuing steroid use. The close monitoring of recurrent KS and
cancer surveillance are still needed. In summary, although
tofacitinib contributed to the induction of clinical remission
and themaintenance of patients withUC, it could be a causative
agent in triggering the development of KS in our patient. This
represents a clinically serious side effect, and treating clinicians
should be aware of the possibility of malignancies occurring in
association with this drug.
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