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Abstract
Introduction: Steroid-refractory acute severe ulcerative colitis (ASUC) patients are at the highest risk of
colectomy. Among the available options, cyclosporine and infliximab have similar efficacy but infliximab is
a costly drug and cyclosporine has multiple side effects like kidney injury, neurotoxicity, and
dyselectrolytemia. Surgical management is often associated with higher morbidity. Newer oral small
molecules like Janus kinase inhibitors are the ideal molecules to bridge the gap. Tofacitinib has already been
extensively evaluated in patients with moderate to severe UC; however, data on ASUC treated by tofacitinib
are limited.

Methods: We retrospectively analyzed the data of patients with ASUC who were admitted to our hospital’s
luminal gastroenterology unit between January 2021 and July 2023. Patients with ASUC who were managed
with tofacitinib were included in the study.

Results: Eight patients with ASUC were identified who did not respond to intravenous hydrocortisone and
were treated with tofacitinib. The mean age was 39 ± 15 years and 87.5% were female. The median duration
of illness was 24 months (interquartile range (IQR): 12-120 months). Seven of eight patients (87.5%)
responded to oral tofacitinib 10 mg twice a day by the fifth day of treatment. The median follow-up period
was six months (IQR: 1-12 months). One patient required colectomy and one patient had varicella zoster
reactivation requiring treatment discontinuation.

Conclusion: Tofacitinib is an attractive alternative to the currently available salvage therapy for steroid-
refractory ASUC; however, long-term efficacy and risk remain to be explored.
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Introduction
Acute severe ulcerative colitis (ASUC) is a medical emergency that requires hospitalization and steroid
therapy [1]. Of patients with ulcerative colitis (UC), 15-25% present with ASUC. Patients who fail to respond
to steroids in seven days have a one-year colectomy rate of 54% [2]. The options for salvage therapy in
steroid-refractory ASUC include cyclosporine, infliximab, and surgery [3]. However, in resource-constraint
settings, biological therapy is not always feasible, and hypoalbuminemia is strongly associated with poor
response to infliximab [4]. Surgery in this setting is also not devoid of complications and morbidities, so oral
small molecules like tofacitinib are helpful in bridging the gap [5]. Emerging evidence suggests that
tofacitinib can be used in patients with ASUC [6]. Here, we present our experience with tofacitinib in
patients with ASUC.

Materials And Methods
We have retrospectively analyzed the data of all ASUC patients who were admitted to our luminal
gastroenterology unit between January 2021 and July 2023. All patients were diagnosed with ASUC based on
Truelove and Witt’s criteria [1]. ASUC is diagnosed when a patient has a bloody stool frequency of ≥ six along
with any of these systemic features such as pulse rate > 90 per minute, hemoglobin < 10.5 g/dL, C-reactive
protein (CRP) > 1 mg/dL, erythrocyte sedimentation rate > 30 mm per hour, or a body temperature of
>37.8°C. Patients underwent complete baseline investigations, electrolytes including potassium,
magnesium, erect X-ray abdomen, CRP, fecal calprotectin (FCP), proctosigmoidoscopy with biopsy for
histopathological examination (HPE), and cytomegalovirus (CMV) infection and toxin assays for Clostridium
difficile infection (CDI) [2]. Endoscopic disease activity was assessed using the Mayo and Ulcerative Colitis
Endoscopic Index of Severity (UCEIS) scores [7]. Patients were started on intravenous (IV) hydrocortisone
100 mg IV every six hours and low molecular weight heparin for thromboprophylaxis. Patients with higher
CMV burden in the colon were treated with IV ganciclovir for five days, followed by oral valganciclovir 900
mg twice a day for the next two to three weeks [8]. In addition to that, the workup for biologicals and small
molecules was also started with hepatitis B surface antigen (HBsAg), anti-hepatitis C virus (HCV) antibody, a
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total core antibody against hepatitis B, contrast-enhanced computed tomography (CECT) of the chest,
interferon-gamma release assay (IGRA), and lipid profile [9]. Clinical disease activity was assessed on day
three of IV steroids using the Oxford criteria [10]. According to these criteria, after three days of IV steroids,
patients who had persistent bloody stool frequency of more than eight or stool frequency of three to eight
along with CRP > 45 mg/dL were considered for salvage therapy. Patients who did not respond to three to
five days of steroid therapy were started on infliximab (IFX), cyclosporine, or oral tofacitinib (10 mg twice a
day) after ruling out any contraindications [11]. Patients were regularly monitored for cytopenia,
reactivation of latent infections, liver injury, and hyperlipidemia [9]. The response was defined as a
reduction of the Mayo score [12]. Clinical response was defined as the reduction of baseline Mayo score by ≥3
points and a decline of 30% from the baseline score with a decrease of at least one point in rectal bleeding
score subscore or an absolute rectal bleeding subscore of 0-1. Clinical remission was defined by a Mayo score
of ≥2 with no individual score of >1. In long-term follow-up, endoscopic healing was considered if the
mucosal subscore was 0-1 [12]. Follow-up FCP, CRP, and colonoscopy were performed after 12 weeks of
therapy.

Results
From our luminal gastroenterology unit’s database, eight patients of steroid-refractory ASUC were identified
who were treated with tofacitinib. The mean age of presentation was 39 ± 15 years and most of them were
female (87.5%). The median duration of illness was 24 months (interquartile range: 12-120 months). Their
baseline features of severity are described in Table 1.

Features Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8

Age 27 23 30 55 34 54 34 55

Sex Female Female Male Female Female Female Female Female

Extent (Paris) E3 E2 E3 E3 E3 E3 E3 E3

Duration (years) 4 2 1 10 12 2 1 20

Treatment

experience

5-ASA

experienced,

azathioprine

experienced,

steroid-refractory

Steroid refractory, infliximab +

vedolizumab experienced,

tacrolimus intolerant,

azathioprine experienced

5-ASA

experienced,

azathioprine

naïve, biological

naive

Steroid refractory, 5-

ASA experienced,

azathioprine naive

Steroid-

refractory,

azathioprine

defaulter, no

finances

Steroid-

dependent,

azathioprine-

induced

cytopenia

Steroid

nonresponsive

Steroid responsive

but intolerant,

azathioprine-induced

cytopenia, defaulter

Bloody stool

frequency/day
12 6 6 8 8 7 10 7

C-reactive

protein (<1 g/dL)
52 2.1 85 78 30 9 41 18

Albumin (3.5-5.5

g/dL)
2.8 4.2 1.9 2.2 2.1 3.2 1.7 3.7

Hemoglobin (13-

16 g/dL)
9.2 11.7 7.9 10.4 9.8 11.9 7.1 9.1

Fecal

calprotectin (<50

mcg/g stool)

1282 736 2531 1562 1536 899 2916 1298

Mayo

endoscopic

score

2 3 3 2 2 3 3 3

Ulcerative

Colitis

Endoscopic

Index of Severity

(UCEIS)

4 6 6 4 4 6 5 6

CMV copies/25

mg colonic

tissue

11000 3275 3640 24800 4 x 109 Negative Negative Negative

Clostridium

difficile toxin

Culture and toxin

negative
Culture and toxin negative

Culture and

toxin negative

Culture and toxin

negative

Culture and

toxin negative

Toxin positive,

culture negative

Culture and

toxin negative
Not available
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Tofacitinib dose 10 mg twice a day 10 mg twice a day
10 mg twice a

day
10 mg twice a day

10 mg twice a

day

10 mg twice a

day

10 mg twice a

day
10 mg twice a day

Response days

to respond
Responded 5 days Responded 4 days

Responded 3

days
No response

Responded 5

days

Responded 3

days

Responded 5

days
Responded 4 days

Follow-up

period
16 months 12 months 1 month 10 days 4 months 12 months 1 month 9 months

Side effects Nil Hyperlipidemia Nil Nil Nil

Herpes labialis

(after four days

of therapy), dose

reduced

Bacterial

pneumonia,

died after one

month

Developed herpes

zoster after five days

of therapy,

discontinued

Colectomy/death No/No No/No No/No

A colectomy was done.

The patient developed

sepsis after the surgery

and died

No/No No/No

No/died of

bacterial

pneumonia

No/No

TABLE 1: Patients' demographic, baseline severity parameters, response to the treatment, side
effects profile, and outcome
Table showing patients' baseline demographic, clinical, biochemical, and endoscopic features. All patients were started on tablet tofacitinib 10 milligrams
twice a day. Treatment-related outcomes and adverse events are also reported. Seven of eight patients responded and one patient required a colectomy.
The patient died after colectomy. Another patient developed bacterial pneumonia and died after one month. Herpes zoster infection was seen in one
patient requiring discontinuation of the therapy.

5-ASA: 5-amino salicylate; CMV: cytomegalovirus.

All of them had severe disease (Mayo endoscopic score: 3, UCEIS: 5-6, hypoalbuminemia, and anemia).
None of them had toxic megacolon. In our series, all patients were 5-amino salicylate (ASA) experienced,
four (50%) patients were azathioprine experienced, two discontinued azathioprine because of cytopenia, one
was azathioprine defaulter, and another was azathioprine naive. Only one patient was infliximab and
vedolizumab experienced. They received IV hydrocortisone for five to seven days before adding tofacitinib.
The median follow-up period was six months (IQR: 1-12 months). Following tofacitinib, seven out of eight
patients (87.5%) responded to the therapy and all of them responded within five days of initiation of the
therapy (Figure 1).

FIGURE 1: Proctosigmoidoscopy findings of the patient with acute
severe ulcerative colitis
On presentation with acute severe ulcerative colitis, proctosigmoidoscopy of patient 1 (A) showed multiple
ulcerations with loss of vascular pattern (partial Mayo score: 2) in the rectum. After three months of therapy with
tofacitinib, the patient's symptoms resolved. Repeat proctosigmoidoscopy revealed a completely healed mucosal
pattern in the rectum suggestive of a partial Mayo score of 0 (B).

One patient did not respond after seven days of tofacitinib therapy. In view of worsening bloody diarrhea,
tofacitinib was stopped and she required subtotal colectomy. On postoperative day seven, the patient died
of peritonitis and sepsis.
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Side effects were noted in four patients. All of them were on 10 mg twice-a-day therapy. Varicella zoster
virus (VZV) reactivation was seen in one patient after five days and herpes labialis in one patient after four
days of therapy leading to discontinuation of tofacitinib. One patient succumbed to bacterial pneumonia
after a month of tofacitinib therapy. The dose was reduced to 5 mg twice daily in a patient who developed
dyslipidemia after three months of therapy.

In our series, two patients (25%) were started on tofacitinib instead of IFX because they could not afford
biologicals. Both responded to tofacitinib.

Discussion
Steroid-refractory ASUC patients are at higher risk of colectomy and tofacitinib is one of the promising
options. Biological therapy is costly and surgical management is associated with significant morbidity. In
our study, 87.5% of patients responded to tofacitinib treatment, and one patient died following
colectomy. Similar reports from India have also shown that tofacitinib can be used as salvage therapy in
ASUC though robust data are lacking. There are a few case series and a systematic review showing the pooled
efficacy of tofacitinib is 75% as the first-line therapy [13]. In most series, patients were steroid and biological
experienced. As the second and third line of therapy, its efficacy ranges from 67% to 85% [6,14,15]. The
efficacy of tofacitinib in anti-tissue necrosis factor (TNF)-experienced UC is also promising, with colectomy-
free survival approaching 80% [16]. One of our patients was tacrolimus intolerant and infliximab,
adalimumab, and vedolizumab experienced; she also responded to tofacitinib. The role of tofacitinib in
vedolizumab-experienced UC is still unclear and requires more data. In a study by Berinstein et al. [17], the
remission rate was even higher with tofacitinib compared to vedolizumab in patients with anti-TNF
experienced UC. However, the study did not include patients with ASUC.

The incidence of VZV reactivation ranges from 4.1% to 10% depending on the dose and the duration of the
therapy whereas dyslipidemia occurs in 10% of patients [11,18]. A serious bacterial infection was seen in a
patient leading to death. Cases of Pneumocystis jirovecii-related pneumonia have been reported in patients
with rheumatoid arthritis on tofacitinib [19]; however, bacterial infection can also complicate the course of
the disease because of immune paralysis. In our series, none had venous thromboembolism or other
complications. There is also a theoretical risk of CMV reactivation in patients with Janus kinase 2 inhibitors
[20]. Four of eight patients had baseline higher CMV copies in rectal tissue; however, none of them had
relapsed following tofacitinib therapy.

Also, tofacitinib is a cheaper option for UC patients compared to biologicals. A previous study from India has
shown a higher financial burden among patients with active inflammatory bowel disease compared to
patients who are in remission [21]. The median annual cost for the treatment was ₹75,146 (49,447-92,212)
and ₹52,436 (49,229-67,567) for patients who had relapsed in Crohn’s disease and UC, respectively. In that
study, the median salaries of their earning family members were ₹ 10,000-14,500 per month. The annual
cost of IFX treatment is around ₹300,000 in India, which is beyond the affordability range for most of the
middle to lower-income group patients. For them, tofacitinib is an alternative cost-effective option. Similar
findings were also shown in a recent study from Japan [22]. For moderate to severe UC, tofacitinib is a cost-
effective option compared to the biologicals.

This is one of the largest series of ASUC patients managed with tofacitinib. Limitations of the study include
the absence of long-term follow-up and its retrospective model. Vaccination for VZV was not done, as the
new recombinant vaccine was not available in India and live ones are contraindicated. Colonic CMV load was
not assessed following therapy as they were in remission, so the effect of tofacitinib on the colonic CMV
load could not be assessed. Despite its limitations, our study has shown that tofacitinib can be an alternative
to IFX in steroid-refractory ASUC. Larger data with long follow-ups are required to investigate steroid-free
remission and colectomy-free survival.

Conclusions
In conclusion, tofacitinib can be an excellent choice for steroid-refractory patients with ASUC. It is an oral
small molecule and does not require therapeutic drug monitoring. The growing level of evidence suggests
hypoalbuminemia is an independent predictor of non-responsiveness to infliximab in UC. Tofacitinib is an
attractive cost-effective alternative. It has a fast onset of action as all of the patients responded by the fifth
day of treatment in our series. The only drawback with tofacitinib treatment is adverse drug reactions, which
include hyperlipidemia and VZV reactivation. Careful selection of patients and routine follow-up is
warranted. A multicenter randomized controlled trial is necessary to address its long-term safety and
efficacy.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
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info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Truelove SC, Witts LJ: Cortisone in ulcerative colitis; preliminary report on a therapeutic trial . Br Med J.

1954, 2:375-8. 10.1136/bmj.2.4884.375
2. Kedia S, Ahuja V, Tandon R: Management of acute severe ulcerative colitis . World J Gastrointest

Pathophysiol. 2014, 5:579-88. 10.4291/wjgp.v5.i4.579
3. Szemes K, Soós A, Hegyi P, et al.: Comparable long-term outcomes of cyclosporine and infliximab in

patients with steroid-refractory acute severe ulcerative colitis: a meta-analysis. Front Med (Lausanne). 2019,
6:338. 10.3389/fmed.2019.00338

4. Kumar P, Vuyyuru SK, Das P, et al.: Serum albumin is the strongest predictor of anti-tumor necrosis factor
nonresponse in inflammatory bowel disease in resource-constrained regions lacking therapeutic drug
monitoring. [PREPRINT]. Intest Res. 2023, 10.5217/ir.2022.00128

5. Fornaro R, Caratto M, Barbruni G, et al.: Surgical and medical treatment in patients with acute severe
ulcerative colitis. J Dig Dis. 2015, 16:558-67. 10.1111/1751-2980.12278

6. Berinstein JA, Sheehan JL, Dias M, et al.: Tofacitinib for biologic-experienced hospitalized patients with
acute severe ulcerative colitis: a retrospective case-control study. Clin Gastroenterol Hepatol. 2021, 19:2112-
20.e1. 10.1016/j.cgh.2021.05.038

7. Travis SP, Schnell D, Krzeski P, et al.: Developing an instrument to assess the endoscopic severity of
ulcerative colitis: the Ulcerative Colitis Endoscopic Index of Severity (UCEIS). Gut. 2012, 61:535-42.
10.1136/gutjnl-2011-300486

8. Kucharzik T, Ellul P, Greuter T, et al.: ECCO guidelines on the prevention, diagnosis, and management of
infections in inflammatory bowel disease. J Crohns Colitis. 2021, 15:879-913. 10.1093/ecco-jcc/jjab052

9. Park DI, Hisamatsu T, Chen M, et al.: Asian Organization for Crohn's and Colitis and Asia Pacific Association
of Gastroenterology consensus on tuberculosis infection in patients with inflammatory bowel disease
receiving anti-tumor necrosis factor treatment. Part 1: risk assessment. Intest Res. 2018, 16:4-16.
10.5217/ir.2018.16.1.4

10. Travis SP, Farrant JM, Ricketts C, Nolan DJ, Mortensen NM, Kettlewell MG, Jewell DP: Predicting outcome in
severe ulcerative colitis. Gut. 1996, 38:905-10. 10.1136/gut.38.6.905

11. Sandborn WJ, Su C, Sands BE, et al.: Tofacitinib as induction and maintenance therapy for ulcerative colitis .
N Engl J Med. 2017, 376:1723-36. 10.1056/NEJMoa1606910

12. Raine T, Bonovas S, Burisch J, et al.: Ecco guidelines on therapeutics in ulcerative colitis: medical
treatment. J Crohns Colitis. 2022, 16:2-17. 10.1093/ecco-jcc/jjab178

13. Jena A, Mishra S, Sachan A, Singh H, Singh AK, Sharma V: Tofacitinib in acute severe ulcerative colitis: case
series and a systematic review. Inflamm Bowel Dis. 2021, 27:e101-3. 10.1093/ibd/izab087

14. Honap S, Pavlidis P, Ray S, et al.: Tofacitinib in acute severe ulcerative colitis—a real-world tertiary center
experience. Inflamm Bowel Dis. 2020, 26:e147-9. 10.1093/ibd/izaa157

15. Sedano R, Jairath V: High-dose rescue tofacitinib prevented inpatient colectomy in acute severe ulcerative
colitis refractory to anti-TNF. Inflamm Bowel Dis. 2021, 27:e59-60. 10.1093/ibd/izaa357

16. Uzzan M, Bresteau C, Laharie D, et al.: Tofacitinib as salvage therapy for 55 patients hospitalised with
refractory severe ulcerative colitis: a GETAID cohort. Aliment Pharmacol Ther. 2021, 54:312-9.
10.1111/apt.16463

17. Berinstein JA, Steiner CA, Regal RE, et al.: Efficacy of induction therapy with high-intensity tofacitinib in 4
patients with acute severe ulcerative colitis. Clin Gastroenterol Hepatol. 2019, 17:988-90.e1.
10.1016/j.cgh.2018.11.022

18. Deepak P, Alayo QA, Khatiwada A, et al.: Safety of tofacitinib in a real-world cohort of patients with
ulcerative colitis. Clin Gastroenterol Hepatol. 2021, 19:1592-601.e3. 10.1016/j.cgh.2020.06.050

19. Grigoropoulos I, Thomas K, Christoforou P, et al.: Pneumocystis jirovecii pneumonia after initiation of
tofacitinib therapy in rheumatoid arthritis: case-based review. Mediterr J Rheumatol. 2019, 30:167-70.
10.31138/mjr.30.3.167

20. Valenzuela F, Papp KA, Pariser D, et al.: Effects of tofacitinib on lymphocyte sub-populations, CMV and EBV
viral load in patients with plaque psoriasis. BMC Dermatol. 2015, 15:8. 10.1186/s12895-015-0025-y

21. Kamat N, Ganesh Pai C, Surulivel Rajan M, Kamath A: Cost of illness in inflammatory bowel disease . Dig Dis
Sci. 2017, 62:2318-26. 10.1007/s10620-017-4690-z

22. Kobayashi T, Hoshi M, Yuasa A, et al.: Cost-effectiveness analysis of tofacitinib compared with biologics in
biologic-naïve patients with moderate-to-severe ulcerative colitis in Japan. Pharmacoeconomics. 2023,
41:589-604. 10.1007/s40273-023-01254-x

2023 Malakar et al. Cureus 15(9): e45416. DOI 10.7759/cureus.45416 5 of 5

https://dx.doi.org/10.1136/bmj.2.4884.375
https://dx.doi.org/10.1136/bmj.2.4884.375
https://dx.doi.org/10.4291/wjgp.v5.i4.579
https://dx.doi.org/10.4291/wjgp.v5.i4.579
https://dx.doi.org/10.3389/fmed.2019.00338
https://dx.doi.org/10.3389/fmed.2019.00338
https://dx.doi.org/10.5217/ir.2022.00128
https://dx.doi.org/10.5217/ir.2022.00128
https://dx.doi.org/10.1111/1751-2980.12278
https://dx.doi.org/10.1111/1751-2980.12278
https://dx.doi.org/10.1016/j.cgh.2021.05.038
https://dx.doi.org/10.1016/j.cgh.2021.05.038
https://dx.doi.org/10.1136/gutjnl-2011-300486
https://dx.doi.org/10.1136/gutjnl-2011-300486
https://dx.doi.org/10.1093/ecco-jcc/jjab052
https://dx.doi.org/10.1093/ecco-jcc/jjab052
https://dx.doi.org/10.5217/ir.2018.16.1.4
https://dx.doi.org/10.5217/ir.2018.16.1.4
https://dx.doi.org/10.1136/gut.38.6.905
https://dx.doi.org/10.1136/gut.38.6.905
https://dx.doi.org/10.1056/NEJMoa1606910
https://dx.doi.org/10.1056/NEJMoa1606910
https://dx.doi.org/10.1093/ecco-jcc/jjab178
https://dx.doi.org/10.1093/ecco-jcc/jjab178
https://dx.doi.org/10.1093/ibd/izab087
https://dx.doi.org/10.1093/ibd/izab087
https://dx.doi.org/10.1093/ibd/izaa157
https://dx.doi.org/10.1093/ibd/izaa157
https://dx.doi.org/10.1093/ibd/izaa357
https://dx.doi.org/10.1093/ibd/izaa357
https://dx.doi.org/10.1111/apt.16463
https://dx.doi.org/10.1111/apt.16463
https://dx.doi.org/10.1016/j.cgh.2018.11.022
https://dx.doi.org/10.1016/j.cgh.2018.11.022
https://dx.doi.org/10.1016/j.cgh.2020.06.050
https://dx.doi.org/10.1016/j.cgh.2020.06.050
https://dx.doi.org/10.31138/mjr.30.3.167
https://dx.doi.org/10.31138/mjr.30.3.167
https://dx.doi.org/10.1186/s12895-015-0025-y
https://dx.doi.org/10.1186/s12895-015-0025-y
https://dx.doi.org/10.1007/s10620-017-4690-z
https://dx.doi.org/10.1007/s10620-017-4690-z
https://dx.doi.org/10.1007/s40273-023-01254-x
https://dx.doi.org/10.1007/s40273-023-01254-x

	Tofacitinib in Steroid-Refractory Acute Severe Ulcerative Colitis: A Retrospective Analysis
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Patients' demographic, baseline severity parameters, response to the treatment, side effects profile, and outcome
	FIGURE 1: Proctosigmoidoscopy findings of the patient with acute severe ulcerative colitis

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


