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Abstract

Objective: The Inflammatory cascade has been the root cause of ulcerative colitis's pathogenesis, and its treatment would
centre upon reducing its intensity. Tofacitinib, an orally administered micromolecule, blocks the Janus kinase (JAK) signal
transducer pathway, thereby reducing mucosal inflammation. This observational study aimed to assess Tofacitinib's efficacy in
relieving Ulcerative Collitis symptoms.

Methods: Out of 19 patients included in the study, only 09 completed the treatment as per inclusion criteria. The Patients were
given Smg of Tofacitinib daily for 6-8 weeks. Total Mayo score i.e. Stool frequency, Rectal bleeding, Endoscopic findings and
physician global assessment and Partial Mayo score i.e. Total Mayo score minus Endoscopic findings were used as a parameter
for disease severity characterization and Partial Mayo score was used as a parameter for measuring the response after treatment.
Results: Out of these patients, 05(50%) developed some sort of side effects prominently flatulence, abdominal discomfort, and
generalized edema. Loss of coordination was observed in one 46-year-old male patient. The mean age of the patients presenting
with UC was 43.4 years, with an average of 25.2 months of disease duration. The mean partial Mayo score improved from 5.40
to 2.90 after treatment with Smg of Tofacitinib. The mean of the stool frequency improved significantly from 8.89 to 3.56.
Conclusion: Low-dose Tofacitinib is an effective option in the treatment of moderate to severe ulcerative colitis offering
efficacy comparable to biologics with lesser side effects, no loss of efficacy over time and cost-effectiveness
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isolation, career stagnation, and co-occurring

1. Introduction psychiatric conditions such as anxiety and

Ulcerative colitis (UC) is a chronic idiopathic depression.'? Persistent, uncontrolled inflammation is
inflammatory bowel disease (IBD) of the colon that ~ @ significant risk factor in the development of
causes inflammation of the superficial mucosa to dysplasia and colorectal cancer seen in patients with
varying degrees from the rectum to the more proximal ~ long-standing UC." Therefore, the management of
colon. Remissions and relapses characterize the UC requires a prompt and accurate diagnosis,
course of UC.! Tenesmus, rectal urgency, and bloody evaluation of the patient's risk of unfavourable

diarrhoea are classic symptoms of UC.2 Patients with ~ outcomes, and initiation of effective, safe, and
UC often experience extra-intestinal manifestations  tolerable medical therapy.'® The aims of treatment are
(EIM), which can affect a wide variety of systems and maintenance of steroid-free remission for an extended
share features with other autoimmune illnesses.>®  period, provision of adequate psychosocial support,
Ulcerative colitis (UC) is on the rise around the maintenance of a normal health-related quality of life,
world.” In Asia, the incidence of inflammatory bowel avoidance of morbid events such as hospitalization
disease is approximately between 0.5 to 3.4 per and surgery, and prevention of cancer. Understanding
100,000 people.®  Algorithms for initiating, the best preventive, therapeutic, and diagnostic
optimizing, and monitoring the efficacy of already approaches is essential for achieving these objectives.
available drugs have also undergone significant ~ The treat-to-target (T2T) method for inflammatory
development. Annual direct and indirect costs for UC bowel disease (IBD) was described by the Selecting
in the United States are expected to range from $8.1to ~ Therapeutic Targets in Inflammatory Bowel Discase
$14.9 billion respectively USA.!%!! UC causes  (STRIDE) committee in 2015.'*"7 This method

significant morbidity and decreased quality of life.'?  switched the focus of UC treatment to the long-term

Active disease is associated with a higher risk of social avoidance of illness consequences (hospitalizations,
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colectomy, and dysplasia/cancer) and suggested
monitoring of objective disease activity metrics. The
T2T technique, which was developed from the
paradigm for treating rheumatoid arthritis, tries to
achieve disease remission by adjusting therapy in
response to the fulfilment of preset therapeutic
response targets (clinical remission, mucosal healing,
effect on quality of life and wellbeing).

Tofacitinib is a synthetic medicine that suppresses
JAK3, JAKI1, JAK2, and TYK2 to a lesser extent.'®
The STRIDE committee grouped these two goals as a
composite goal, but there was insufficient evidence to
support the inclusion of histology and biomarker
targets. It specifically and reversibly binds to the
kinase's adenosine triphosphate (ATP) binding site.
This activity inhibits signal transmission of type I and
type Il interferon receptors and several interleukins
(IL-2, IL-4, IL-6, IL-7, IL-15, and IL-21), all of which
play a role in the inflammatory and immunological
response.'? Therefore, it suppresses several cytokines
relevant to the pathogenesis of UC as part of its mode
of action

2. Materials & Methods

The current study was conducted at the Center for Liver
and Digestive Disorders, Holy Family Hospital
Rawalpindi, and The Advanced GI and Liver Clinic,
Rawalpindi, Pakistan. Patients between the age of 18-64
years, with a confirmed diagnosis of Ulcerative Colitis
(based on clinical, endoscopic and histological findings)
were included. All had moderate to severe ulcerative
colitis based on the Mayo score. These patients were
previously untreated and have failed or are intolerant to
corticosteroids or azathioprine. Tofacitinib in low doses
(5mg twice daily) was used as an experimental drug for
the treatment of UC. Exclusion criteria included a
lymphocyte count below 750 cells/mm?, a neutrophil
count below 1000 cells/mm?, and haemoglobin levels
lower than 9 g/dL. Participants with any active
infections, such as CMV, C. diff, tuberculosis, or HIV,
as well as those with indeterminate colitis, microscopic
colitis, ischemic colitis, infectious colitis, or findings
suggestive of Crohn's disease, were also excluded.
Additional exclusions applied to subjects with disease
limited to the distal 15 cm, those showing clinical signs
of fulminant colitis or toxic megacolon, and pregnant
individuals. Prohibited concomitant therapies included

TNF antagonists, methotrexate, and
mercaptopurine.

10mg of tofacitinib in two divided doses per day was
prescribed and induction of remission was observed in
the 8" week from the start of the treatment. Total and
partial Mayo scores, and stool frequency along with
colonoscopic findings were used for the assessment of
disease severity before starting treatment. SPSS 24.0 and
Microsoft Excel 2019 were used for data analysis.
Frequencies and percentages were calculated for
qualitative variables such as gender, mucosal healing,
clinical response, biochemical response, endoscopic
remission, symptomatic remission, adverse effects, and
improvement in quality of life. Means and standard
deviations were calculated for quantitative variables,
including age, total Mayo score, and partial Mayo
scores.

Mayo Score: The Mayo score is an instrument designed
to measure the disease activity of ulcerative colitis (UC).
It consists of 4 sub-scores: stool frequency, rectal
bleeding, standardized colonoscopy findings and
physician’s global assessment (PGA), each graded from
0 to 3. Higher scores indicate more severe disease.
Scores are summed up to give a total score range of 0 to
12; where higher scores indicate more severe disease.
Partial Mayo Score: It utilizes 3 non-invasive
components of the full Mayo score( stool frequency,
rectal bleeding and physician’s global assessment). It
has a total score of 9 points. The following responses
were monitored for assessment of induction of remission
as well as drug efficacy and safety at 8" weeks.

*  Onset of symptom improvement in days.

* Partial mayo score.

* Decrease in total stool frequency.

* Decrease in blood-containing stools frequency.

* Side effects.

azathioprine,

3. Results

During the current clinical trials for the efficacy and
prognostic effect of Tofacitinib, patients were also
monitored for side effects 09 patients who were
endoscopically and histopathological confirmed cases of
Ulcerative colitis, were included in the study. Out of
these patients, 05(56%) developed side -effects
prominently flatulence, abdominal discomfort, and
generalized oedema. Loss of coordination was observed
in one male of age 46 years. No other severe side effects
were observed.
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Table 1: Master data of patients on Tofacitinib treatment for UC

Age/sex Tofacitinib Symptom Total mayo Partial Stool Frequency of Side effects
duration improvement score mayo score frequency bloody stools
onset in days pre-Rx  post- pre- post- pre- post- pre-  post-
Rx Rx Rx Rx Rx Rx Rx
49/M 3 months 15 days 11 9 4 15x  3-4x  15x 0 Flatulence
38/M 9 months 2 weeks 11 9 4 I5x  3-4x 8- 0 Flatulence
10x
46/M 5 days 3 days B B 8 4 10x  7-8x  5-6x 0 generalized
oedema, loss of
coordination
46/F 1 month 1 week 9 7 4 10x  3-4x  10x 0 severe body
aches
40/M >1.5 months 2-3 days 6 5 3 2 1 2 1 Nil
34/F 2 months 1 week 4 3 2 2 1 0 0 Nil
32/ M 1 month 1 week 5 3 4-5x  2-3x 4-5x 1 Nil
46/M 2 months 1 week 9 7 4 20x  6-7x  15x 1 Abdominal
Pain,
constipation
38/M 2.5 months 3 1 1 1-2x  1-2x 0 0 Nil

The mean age of the patients pre_senting with UC was 43.44+4.13 years, with an average of 25.2+4.70 months of

disease duration.

The mean of the partial Mayo score improved from 6.4+1.3 to 3.6+0.96 (24.4-66.7% CI)
The mean stool frequency improved significantly from 1542.49 to 4.6+1.04 (43.12-74.91% CI)
The mean frequency of blood-containing stools decreased from 9.2 to 0.2

Table 2: Disease Activity Parameters - Pre And Post Treatment

Patient Mayo Score

Stool Frequency

Stools with blood Frequency

Patient Pre. Treat (n) Post. Treat (n) Pre. Treat (n) Post. Treat (n) Pre. Treat (n) Post. Treat (n)
1 9 4 15 3-4 15 0
2 9 4 15 3-4 8-10 0
3 8 4 20 3-4 15 0
4 5 4 10 7 5-6 0
5 7 4 10 3-4 10 0
6 5 3 4-5 2-3 5-6 1
7 3 2 20 6-7 15 1
8 5 3 4-5 3-4 0 0
9 7 4 6-7 3-4 0 0
16 15 4. Discussion
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Figure 1: Disease Activity Parameters - Pre And Post
Treatment

The European Medicines Agency and the U.S. Food &
Drug Administration have both approved tofacitinib for
the treatment of moderate-to-severe UC based on the
OCTAVE RCTs.?° Tofacitinib has made great strides in
the treatment of UC patients. Inhibiting the JAK/STAT
cascade successfully prevents the chronic inflammatory
cascade at multiple levels with few adverse
consequences.”! The main advantage is oral route of
administration and no hospital visits as required for
subcutaneous and intravenous preparations. The drug
also withstands gastric breakdown. There is a rapid onset
of action and excellent intestinal bioavailability with
tofacitinib.?® It has a shorter half-life as compared to



JRMC Vol. 28 (Issue 4)

Journal of Rawalpindi Medical College

intravenous and subcutaneous formulations enabling its
swift flushing out of the body if it needs discontinuation
due to adverse events (AEs), before emergency surgery
or if live vaccinations are to be administered.”® Given
that it is a tiny molecule rather than an antibody, it does
not induce the production of antidrug antibodies causing
loss of efficacy with time. One important disadvantage
is lower compliance, which is the case with daily oral
drugs like 5-ASA compounds, especially over long
periods of treatment.?* In several clinical trials, it was
shown that the medication was effective in the
achievement of clinical response and remission in
patients who suffered from moderately severe to severe
UC, both during the induction phase and during the
maintenance phase of treatment. Tofacitinib's efficacy
was demonstrated by the high rate of endoscopic and
mucosal healing as well as a significant improvement in
quality of life, which was demonstrated by a decrease in
the patient's score on the IBDQ.??7

Our study was the first of its kind in Pakistan that studied
the efficacy of tofacitinib which too in a lower dose,
induces remission in moderate to severe ulcerative
colitis. Instead of the recommended 10mg dose, patients
were given low 5 mg Tofacitinib daily to assess its
efficacy in terms of clinical response. Most of the
patients who presented had a mean disease duration of
approximately 2 years but all the patients included in the
study had not achieved symptom control with prior
therapies or had become steroid-dependent for disease
control. This led to poor quality of life, depression and
decreased compliance to treatment as well. Moreover,
they could not afford biologic agents like infliximab
which is the oldest and highly efficacious biological
agent used for induction and maintenance of remission
of ulcerative colitis and has a pooled clinical remission
rate of 85% according to a meta-analysis.?’ Our study
results demonstrated a significant reduction in partial
Mayo scores that includes non-invasive parameters of
the full Mayo score (stool frequency, rectal bleeding and
physician’s global assessment). Of special note is the
rectal bleeding sub-score that decreased to almost 0,
defined as a response in previous studies conducted on
other biological agents like infliximab.?® It is observed
that the results of our study were comparable to those
conducted with biological agents. Also, no significant
side effects that required medical attention were
observed with low-dose tofacitinib.

Hence in the future tofacitinib has the potential to
replace the biological agents in the treatment of UC

patients owing to its easy route of administration, cost-
effectiveness no loss of efficacy over time and lesser side
effects.

Even with a very limited number of patients, the study
results have clearly shown that the efficacy of tofacitinib
especially in terms of rapidity of onset of symptom
improvement, decrease in frequency of blood-containing
stools as well as overall decrease in defecation
frequency. It is a new drug and with a lower dose (5mg)
no efficacy study has been done in Pakistan previously.
Medicine cost constraint was a major factor that led to a
loss of follow-up by the patients and was a hindrance in
achieving a better sample population during the current
study. The inclusion of more patients in a fully funded
study will have a better patient follow-up and can
enhance a better understanding of the efficacy of the
drug and related side effects. As the drug was tested and
given to only a limited number of individuals, so current
study may lack a better accuracy of results and
dependency for future treatment recommendations of the
drug.

5. Conclusion

Low-dose Tofacitinib is an effective option in the
treatment of moderate to severe ulcerative colitis
offering efficacy comparable to biologics with lesser
side effects, no loss of efficacy over time and cost-
effectiveness.
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