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 Patient: Female, 12-year-old
 Final Diagnosis: Ulcerative
 Symptoms: Bloody diarrhea
 Medication: —
 Clinical Procedure: —
 Specialty: Gastroenterology and Hepatology

 Objective: Rare disease
 Background: Ulcerative colitis (UC) is a chronic autoimmune inflammatory disease of the colon that infrequently affects chil-

dren. The disease requires immunosuppressive therapy to achieve remission and keep the disease in remission. 
Currently, many therapies are approved for use in pediatric patients with UC, including steroid, 5-aminosali-
cylic acid (5-ASA), azathioprine, and biologic therapy with anti-tumor necrosis factor (TNF) inhibitors. Despite 
their efficacy, many patients have refractory severe disease that fails therapy and may require surgical inter-
ventions. Recently, the small molecule Janus Kinase (JAK) inhibitor tofacitinib has been approved for moderate 
to severe UC that fails biologic therapy in adults. However, the safety and efficacy of this drug has not been 
tested in pediatric UC patients.

 Case Report: We describe a case of a 13-year-old girl with 2-year history of severe UC who had secondary loss response to 
both infliximab and adalimumab over 2 years, despite adequate trough serum drug levels and the concomi-
tant use of azathioprine. She was also dependent on steroid to control her disease. Infectious work-ups were 
always negative for infectious organisms. She was then successfully treated with tofacitinib 5 mg orally twice 
daily. She went into complete clinical, endoscopic, and steroid-free remission.

 Conclusions: This case report highlights the safety and efficacy of tofacitinib in pediatric patients with severe refractory UC, 
potentially avoiding proctocolectomy in this young patient population. Future research should study the role 
of tofacitinib in patients with moderate to severe UC in children.

 Keywords:	 JAK1	Protein,	Human	•	Pediatric	Ulcerative	Colitis	•	Tofacitinib

 Full-text PDF: https://www.amjcaserep.com/abstract/index/idArt/934460

Authors’ Contribution: 
Study Design A

 Data Collection B
 Statistical Analysis C
Data Interpretation D

 Manuscript Preparation E
 Literature Search F
Funds Collection G

1 Department of Internal Medicine, Farwaniya Hospital, Farwaniya, Kuwait
2 Department of Internal Medicine, Haya Alhabib Gastroenterology Center, 

Mubarak Alkabeer Hospital, Al-Jabreyah, Kuwait

e-ISSN 1941-5923
© Am J Case Rep, 2021; 22: e934460

DOI: 10.12659/AJCR.934460

e934460-1 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

https://orcid.org/0000-0003-4174-9977
https://orcid.org/0000-0003-2084-3956


Background

Ulcerative colitis (UC) is a chronic, inflammatory, autoimmune, 
potentially progressive disorder of the colon that has no cure. 
Patients often need to be on long-term medical therapy to keep 
the disease in remission. The etiology of the disease is multifac-
torial, with genetic and environmental factors believed to be in-
volved. The mean age of onset is usually in early adulthood (15-
30 years of age); however, it can start in children or in the elderly, 
but it is less common in these populations [1]. Treatment of UC 
varies depending on severity of illness. Both 5-aminosalicylic acid 
(5-ASA) and azathioprine are recommended for mild to moderate 
disease, while steroids are used to treat acute exacerbation of 
the disease. In addition, biological therapies, such as tumor ne-
crosis factor inhibitor (anti-TNF), vedolizumab, and ustekinum-
ab, are recommended for moderate to severe ulcerative colitis 
in adults. The options in children are more limited since neither 
vedolizumab nor ustekinumab are approved for use in this pop-
ulation. Moreover, Tofacitinib, a Janus kinase (JAK) inhibitor, is 
recommended by the American Gastroenterology Association 
(AGA) as second- or third-line therapy for those who failed at 
least one class of biologic therapy [2]. However, it has not been 
approved for use in patients below the age of 18 years. In this 
case report, we describe a 13-year-old girl who responded clin-
ically and endoscopically to tofacitinib after failing 2 anti-TNFs, 
had been steroid-dependent, and was planned to undergo proc-
tocolectomy as a salvage therapy. We highlight the importance 
of considering tofacitinib as a treatment option in children.

Case Report

A 13-year-old girl with 2-year history of severe UC was as-
sessed for worsening symptoms. She was originally diagnosed 

with severe UC that was steroid-refractory and only responded 
to induction with infliximab (10 mg/kg). The patient’s pediatric 
ulcerative colitis index (PUCAI) was 80 points, her body weight 
was 40 kg, and her body mass index (BMI) was 17.3 kg/m2 
(Figure 1A). She had an initial response and remained in ste-
roid-free remission for about 6 months on combination ther-
apy (infliximab 10 mg/kg every 8 weeks and azathioprine 
2.5 mg/kg). Her PUCAI score was 0 and her BMI increased to 
19.3 kg/m2 (Figure 1B). Unfortunately, after 6 months of inflix-
imab therapy, she had an exacerbation of her disease and was 
readmitted. An infectious disease work-up was negative for in-
fectious organisms, including clostridium difficile and CMV coli-
tis. Flexible sigmoidoscopy confirmed severe extensive colitis 
(Mayo 3). Her infliximab drug level was undetectable and an-
tibodies against infliximab were high, at 30 AU/ml (normal <5 
AU/ml), confirming secondary loss of response due to immuno-
genicity. Her PUCAI score was 80 and her BMI dropped again to 
17.3 kg/m2 (Figure 1C). She received a prednisone 40 mg taper-
ing course and clinical remission was achieved. She was switched 
to adalimumab 40 mg every 2 weeks subcutaneously with aza-
thioprine (2.5 mg/kg) for maintenance. She remained in clinical 
and biochemical remission for 9 months before having anoth-
er relapse. At this stage, the infectious diseases work-up was 
negative and sigmoidoscopy confirmed severe extensive coli-
tis (Mayo 3) with multiple pseudopolyps (Figure 2A, 2B). Given 
that her drug level was sub-optimal, with adalimumab levels 
of 5 ug/ml (therapeutic level >7.5 ug/ml) and adalimumab anti-
bodies of 5 (normal range <10 AU/ml), the dose of adalimumab 
was increased to 40 mg weekly and eventually to 80 mg weekly 
based on therapeutic drug monitoring (DMT). She received an-
other tapering course of prednisone 40 mg. Unfortunately, the 
patient was not able to wean off steroid completely, with rap-
id recurrence of symptoms after the prednisone dose was de-
creased to 15 mg/day, despite a therapeutic adalimumab level 

Figure 1.  This graph represents the body mass 
index (BMI-for-age) based on the 
World Health Organization method. 
(A) At the onset of the disease with 
BMI of 17.3 kg/m2; (B) When she 
was on infliximab 10 mg/kg every 8 
weeks and azathioprine 2.5 mg/kg), 
her BMI was 19.3 kg/m2. (C) When she 
relapsed after failing infliximab with 
BMI of 17.3 kg/m2. (D) The current 
body mass index BMI is 21.2 kg/m2.
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(12 ug/ml) but adalimumab antibodies of 20 (normal range <10 
AU/ml). Her laboratory results showed the following: WBC: 4.6 
(reference 3.9-10×109 cells/L), hemoglobin: 81 g/L (reference 
120-150 g/L), MCV: 71.6 fL (reference 83-101fL), platelets 362 
000 mcL (reference 130 000-430 000 mcL), albumin 28 g/L (ref-
erence 35-50 g/L), C-reactive protein 110 mg/L (reference 0-10 
mg/L), and ESR 74 mm/hr (reference 0-20 mm/h). She was also 
seen by our dietician, who tried a total exclusive enteral nutri-
tion (EEN) diet with no satisfactory clinical response. She was 
assessed by our colorectal surgical team, who offered procto-
colectomy but the patient’s parents refused that option. Her 
BMI was still at 17.3 kg/m2 and the PUCAI score was 80.

At this stage, other medical options were discussed for off-la-
bel use. Unfortunately, both vedolizumab and ustekinumab 
were declined by her medical insurance company given their 
non-approved status for pediatric UC. The patient and her 
family were offered tofacitinib as a potential salvage therapy. 
The patient and her parents were informed that the medica-
tion is not licensed yet for children with UC, but it is licensed 
for adults with ulcerative colitis and children with juvenile id-
iopathic arthritis. The patient and her parents agreed to try 
tofacitinib with informed consent, understanding its benefits, 
risks, potential complications, and side effects. She was ap-
proved to receive it on compassionate grounds, funded by a 

Figure 2.  Pictures A and B showing the rectum and sigmoid colon, respectively, before starting tofacitinib, with severe ulcerations, 
inflammation, loss of vascularity, pseudopolyps, and severely deformed lumen. Pictures C and D showing the rectum and 
sigmoid, respectively, 9 months after starting tofacitinib, with no ulcerations or erosions except for mild patchy erythema.
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patient funding organization. The patient had no contraindi-
cations to tofacitinib use, with normal lipid profile and cardio-
pulmonary status. She had varicella zoster infection at the age 
of 5 and was fully vaccinated up to her age. Currently, she is 
waiting to receive the herpes zoster vaccine as it is not readily 
available. She was started on tofacitinib 5 mg orally twice dai-
ly. Remarkably, she had complete clinical response and went 
into clinical remission and was able to wean off steroids with 
no active symptoms (eg, bloody diarrhea or abdominal pain). 
At 9-month follow-up, she was in complete clinical, biochemi-
cal, and endoscopic remission. Her C-reactive protein decreased 
from 110 mg/L to 5 mg/L (reference 0-10 mg/L) and fecal cal-
protectin decreased from >1000 ug/g to 110 ug/g. Her repeat 
colonoscopy showed completely healed mucosa in the whole 
colon (Mayo 0) with mild loss of erythema in the sigmoid colon 
(Mayo 1). Her colonic biopsies showed inactive chronic colitis in 
the rectum (Figure 2C, 2D). Her pediatric ulcerative colitis index 
(PUCAI) was 0 and her BMI increased to 21.2 kg/m2 (Figure 1D).

Discussion

In this case we used tofacitinib for a 13-year-old girl with re-
fractory UC, resulting in significant improvement, with clini-
cal response at week 8 and clinical/endoscopic remission at 
week 36, after exhausting all therapeutic options and excluding 
surgery due the patient’s and parents’ wishes. To date, tofaci-
tinib is not yet licensed to be used in pediatric patients with 
UC, and limited evidence addresses its use exclusively for in-
duction of remission/maintenance in such patients. However, 
it is licensed to be used in patients with other autoimmune 
diseases such as rheumatoid arthritis, psoriasis, and juvenile 
idiopathic arthritis (JIA) [3-5]. Therefore, the safety of tofaci-
tinib in pediatric patients is well-established in these diseases.

It is worth mentioning the current management of UC in pedi-
atrics who are steroid-dependent, which includes using thio-
purines and biologics, including infliximab, adalimumab, goli-
mumab and vedolizumab [6].

With regards to the treatment of moderate to severe UC in 
adults, tofacitinib has shown efficacy. This was clear in the 
OCTAVE trials (1 and 2), where tofacitinib was given to pa-
tients with moderate to severe UC who failed at least 1 class 
of medical therapy [3]. These studies have shown that high-
dose tofacitinib (10 mg twice daily) is significantly superior 
to placebo at inducing remission at 8 weeks [3]. The OCTAVE 
SUSTAIN study confirmed the efficacy of tofacitinib in main-
taining remission using low-dose tofacitinib (5 mg twice dai-
ly) [3]. Comparable outcomes were also seen in real-world ex-
perience data [7]. In concordance with these studies, we were 
able to achieve clinical and endoscopic remission (Mayo 0-1) 
using low-dose tofacitinib for both induction and maintenance.

Despite the limited evidence on the use of tofacitinib in chil-
dren with UC, there are some case series that reported similar 
outcomes. The first study involved 5 children with severe re-
fractory UC who received tofacitinib at a dose of 10 mg twice 
daily over a mean observation period of 9.7 weeks. This study 
showed that high-dose tofacitinib resulted in clinical response 
and/or steroid-free remission in all UC patients [8]. Another 
study used dual therapy including tofacitinib. The study in-
cluded 8 children under age 18 years, all with refractory UC 
and who failed 2 or more biologic therapy and never achieved 
steroid-free remission. This trial’s primary outcome was to 
achieve steroid-free remission at 6 months, which is defined 
as a partial Mayo score of <2 and steroid-free response for 
at least 4 weeks. In the trial, 4 out 5 UC patients who were 
treated with vedolizumab/tofacitinib achieved 6-month ste-
roid-free remission. Moreover, the other 3 UC patients were 
treated with ustekinumab/tofacitinib and 2 out of 3 achieved 
6-month steroid-free remission. Adverse events were seen in 
1 patient only who was on vedolizumab/tofacitinib and devel-
oped right knee arthritis and then right leg deep vein throm-
bosis (DVT), which was managed accordingly. The patient’s 
dose of tofacitinib was reduced from 10 mg to 5 mg twice dai-
ly, similar to the dose we used, and eventually achieved re-
mission. Apart from that, the lipid profile for all patients was 
normal throughout, and clinical response was reached with 
a decrease in C-reactive protein (CRP) and erythrocyte sedi-
mentation rate (ESR). Despite the difference from the present 
study, in that tofacitinib was used in combination with oth-
er drugs, outcomes were promising and once again remission 
was achieved in refractory UC patients [9].

The efficacy and safety of tofacitinib in children is evident in 
the FDA approval of the drug to be used in patients with ju-
venile idiopathic arthritis and psoriatic arthritis. In a phase-3 
clinical trial that compared tofacitinib with placebo in pedi-
atric patients, toafacinib resulted in a significant reduction in 
the rate of disease exacerbations compared to placebo [10]. 
Furthermore, an open-label phase 3 study for pediatric patients 
with moderately to severely active UC started in July 2021 with 
expected primary completion in August 2026 [11]. This study 
will assess the efficacy of tofacitinib in both induction and 
maintenance phases, and will ultimately provide strong evi-
dence for the use of tofacitinib in pediatric patients with UC.

Regarding safety concerns, physicians should take into con-
sideration the adverse effects associated with the use of to-
facitinib, including headache, nausea, arthralgia, increased 
low-density lipoprotein (LDL) levels, infections (especially var-
icella zoster), and thrombosis [12]. In February 2021 the FDA 
added to the list of adverse effects associated with the drug 
use an increased risk of cardiovascular events, malignancy, 
thrombosis, and death. This was based on a randomized con-
trol trial that included patients with rheumatoid arthritis on 
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methotrexate, with inclusion criteria of 50 years of age or older 
and having at least 1 cardiovascular risk factor such as smok-
ing, hypertension, diabetes mellitus, or previous heart attack. 
Tofacitinib (5 mg or 10 mg bid) was compared to TNF (tumor 
necrosis factor) inhibitor resulting in greater risk of develop-
ing the above-mentioned adverse events and obligating the 
health care providers to weigh risks versus benefits when pre-
scribing tofacitinib with the provision of patients with educa-
tion about such adverse effects [13,14]. Our patient was less 
than 50 years old, with no cardiovascular risk factors. In addi-
tion, she was due to receive her shingles vaccine and her lipid 
profile was regularly monitored, which was normal through-
out and she had no adverse effects related to the drug. In fact, 
our case provides some evidence to support that low-dose to-
facitinib monotherapy may be sufficient to achieve clinical re-
sponse and remission, hence avoiding the need for high-dose 
tofacitinib and/or combining it with other biological therapies 
that may increase the risk of adverse events in young patients 
with no other comorbidities.

Conclusions

Tofacitinib is an important and relatively new drug in the man-
agement of refractory ulcerative colitis. It can be considered 
as a salvage therapy for refractory UC in pediatric patients if 
they fail biological therapy on an off-label use. Randomized 
control trials are needed to better establish the efficacy and 
safety in this population.
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