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ABSTRACT

Tofacitinib is an oral, small-molecule Janus kinase inhibitor approved in South Korea for

the treatment of moderate to severe ulcerative colitis (UC) on May 1, 2019. However, safety
data are lacking. We investigated the incidence of serious adverse events (SAEs) in patients
with UC using tofacitinib from the National Health Insurance Service database. In all, 1,026
UC patients were enrolled in this study. The overall incidences (100 person-years; 95%
confidence interval) of SAEs were 4.06 (1.63-8.36) and 6.30 (4.59-8.43) in the tofacitinib and
anti-TNFi groups, respectively. No thromboembolic event occurred and major cardiovascular
events occurred in only three patients (two unstable angina and one congestive heart failure)
in the tofacitinib group. The incidence of herpes zoster and tuberculosis did not differ
between the two groups. There was no difference in the overall incidence of SAEs, including
thromboembolic events, between tofacitinib- and TNFi-treated UC patients.

Keywords: Ulcerative Colitis; Tofacitinib; Side Effect

The number of patients with ulcerative colitis (UC) has increased recently in South Korea

and other Asian countries, where the disorder was once considered rare.13 Treatment of
moderate to severe UC is based on immunosuppression using compounds such as steroids,
immunomodulators, and biologics. Tofacitinib is an oral Janus kinase (JAK) inhibitor
authorized for the treatment of UC. The efficacy and safety of tofacitinib in adults with
moderate to severe UC have been evaluated in clinical studies.#5 Tofacitinib was approved
for such patients in South Korea on May 1, 2019. However, it has several safety issues.

Several adverse events of interest have been reported: infection (severe or opportunistic;
herpes zoster [HZ]), major adverse cardiovascular events, malignancy, thromboembolic
events.6 The U.S. Food and Drug Administration announced a warning about the increased
risk for serious heart-related events, cancer, blood clots and death for JAK inhibitors for the
treatment of chronic inflammatory conditions, including UC, on September 1, 2021. UC is an
independent risk factor for venous thrombosis.” The incidence of venous thrombosis in an
Asian population was lower compared to a Western population.1012 Therefore, there is a need
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for research on JAK inhibitor-related thromboembolic events in Asians. Tuberculosis (TB) is
another important issue in South Korea because of its high prevalence.13 In one study, active
TB associated with tofacitinib was reported in 0.5% of rheumatic arthritis (RA) patients,
most of them in epidemic areas.14

We evaluated the safety of tofacitinib in moderate to severe UC by analyzing the National
Health Insurance Service (NHIS) database. We used the diagnostic codes defined by the
International Classification of Diseases, tenth revision (ICD-10) and the V code in the rare
intractable diseases database.15

We enrolled UC patients identified by ICD-10 (K51.x) and V code (V131) from the NHIS
database for May 1, 2019, to April 30, 2021. Tofacitinib was approved for the treatment

of moderate to severe UC in Korea on May 1, 2019. To identify such patients, eligible
patients were restricted to those prescribed an anti-TNF inhibitor (infliximab, adalimumab,
golimumab) or tofacitinib. We also excluded those aged < 19 years; individuals with
previous exposure to biologics or JAK inhibitors; and those with a previous diagnosis of
major cardiovascular events (unstable angina [UA], acute myocardial infarction [AMI],
congestive heart failure [CHF]), other thromboembolic events (ischemic stroke, pulmonary
thromboembolism [PTE], deep vein thrombosis [DVT]), HZ, TB, or cancer (Fig. 1).

Demographic features (age, sex, duration of disease), comorbidities, and UC medication use
were collected. Comorbidities included hypertension (ICD-10 code, I10.x-115.x), diabetes
mellitus (E10.x-E14.x), chronic renal failure (N18.x), and liver cirrhosis (K74.x). We also
collected data on UC medications, including 5-aminosalicylic acid, immunomodulators
(azathioprine, mercaptopurine, cyclosporine, tacrolimus, and methotrexate), steroids,
biologics (infliximab, adalimumab, golimumab, vedolizumab), and JAK inhibitors.

Patients were divided into tofacitinib and anti-TNFi groups, and we estimated the
incidences of serious adverse events (SAEs) in the two groups. SAEs were defined as major
cardiovascular events, other thromboembolic events, HZ, and TB. Major cardiovascular
events included UA (120.0, hospitalization/outpatient), AMI (121.x, hospitalization), and
CHEF (I50.x, hospitalization/outpatient). Other thromboembolic events included ischemic

‘ UC patients (N = 94,838) ‘

Excluded

- No prescription of anti TNFis or
tofacitinib (n = 90,174)

- Age <19 (n = 314)

’ UC patients prescribed tofacitinib or anti-TNFis (n = 4,350) ‘

‘l Previous exposure of biologics (n = 3,080)

Biologic-naive UC patients
prescribed tofacitinib or anti-TNFis (n = 1,270)

Previous diagnosis
- TE events (n =173)
+ HZ (n =28)

- TB (n = 30)

- Cancer (n =13)

Biologics-naive UC patients without previous diagnosis
of TE events, HZ, TB or Cancer (n =1,026)

Fig. 1. Flow diagram of the present study.
UC = ulcerative colitis, TE = thromboembolism, HZ = herpes zoster, TB = tuberculosis.
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stroke (163.x-164.x, hospitalization), PTE (126.x, hospitalization/outpatient) and DVT (180.x,
hospitalization/outpatient). HZ was detected using ICD-10 codes and based on medication
use (BO2.x and antiviral agents, respectively). TB was detected based on the V code (VOOO,
V200, V246) and use of anti-TB medications.

We reviewed a total of 94,838 UC patients from May 1, 2019 to April 30, 2021. Of these, 1,026
UC patients were enrolled and analyzed in this study (Fig. 1). The tofacitinib and anti-TNFi
groups included 176 (17.2%) and 850 (82.8%) UC patients, respectively. The anti-TNFi group
was subdivided into infliximab, adalimumab, and golimumab groups (473 [46.1%] vs. 295
[28.7%] vs. 82 [8.0%]). The mean patient age did not differ between the two groups (40.5 +
14.6 vs. 40.7 + 14.6 years, P=0.884). The disease duration was longer in the tofacitinib group
than the anti-TNFi group (P < 0.001). Overall comorbidity and medication history did not
differ between the two groups.

The overall incidences (100 person-years; 95% confidence interval) of SAEs were 4.06
(1.63-8.36) and 6.30 (4.59-8.43) in the tofacitinib and anti-TNFi groups, respectively. In the
tofacitinib group, major cardiovascular events occurred in three patients (two UA and one
CHF). CHF was more common in the anti-TNFi group, but there was no statistical significance.
No thromboembolic event, such as ischemic stroke, PTE, or DVT, occurred in the tofacitinib
group. PTE and DVT occurred in 6 (0.7%) and 12 (1.4%) patients, respectively, in the anti-TNFi
group. The incidence of HZ and TB did not differ between the two groups (Table 1).

Three patients with major cardiovascular events had DM and one patient had DM and
hypertension. Of them, two patients were hospitalized for 3 and 7 days, respectively. The
numbers of days to major cardiovascular events were 320, 122, and 126. HZ and TB occurred
in four patients, and the average number of days to the events was 380. (Table 2).

There was no difference in the incidences of major cardiovascular events between the
tofacitinib and anti-TNFi groups. There were 20 major adverse cardiovascular events among
patients receiving any TNFi, for an incidence of 0.51 per 100 person-years in the UC trial-like
cohort, compared with 0.28 per 100 person-years (seven patients with major cardiovascular
events) in the tofacitinib UC clinical trial overall cohort.16 In a recent study of RA patients,
the rate of major adverse cardiovascular events was 0.4 per 100 person-years.14 Our results
are similar to those findings. There were two patients with UA and one with CHF among

176 patients in the tofacitinib group. Interestingly, CHF was more common in the anti-TNFi
group than the tofacitinib group, albeit the difference was not statistically significantly. An
association between anti-TNF agents, such as infliximab and adalimumab, and CHF has long
been established.1” Our findings support that notion. In addition, the three patients with
major cardiovascular events had DM and were older than the mean age of the study population.
Therefore, we suggest caution when using tofacitinib in elderly and diabetic patients.

Pulmonary embolism and DVT, now the most important issue related to tofacitinib, were
not found in this study; also, there were no cases of ischemic stroke. These findings do not
correspond with recent reports of thromboembolic events in moderate to severe UC patients
using tofacitinib.18,19 However, a recent study that used claims data reported no pulmonary
embolism or DVT but their rates were numerically higher in TNFi-treated patients, as in

this study.16 The discrepancy may have one or more of several possible explanations. First,
tofacitinib was approved recently for the treatment of moderate to severe UC. Therefore,

it is possible that the observation period was too short to confirm the occurrence of
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Table 1. Baseline characteristics and SAEs of the study subjects

Characteristics Tofacitinib Infliximab Adalimumab Golimumab Total anti-TNFi Pvalue
Total 176 (17.9) 473 (46.1) 295 (28.7) 82 (8.0) 850 (82.8)
Age, yr 40.5+14.6 40.1+14.6 39.8+14.6 46.9+14.6 40.7 + 14.6 0.884
19-29 48 (27.3) 145 (30.7) 90 (30.5) 12 (14.6) 247 (29.1)
30-39 44 (25.0) 102 (21.6) 66 (22.4) 16 (19.5) 184 (21.6)
40-49 32(18.92) 98 (20.7) 61 (20.7) 20 (24.4) 179 (21.1)
50-59 392 (18.92) 71 (15.0) 46 (15.6) 14 (17.1) 131 (15.4)
> 60 20 (11.4) 57 (12.1) 32(10.8) 20 (24.4) 109 (12.8)
Sex 0.999
Male 118 (67.0) 328 (69.3) 187 (63.4) 59 (63.4) 567 (66.7)
Female 58 (33.0) 145 (30.7) 108 (36.6) 30 (36.6) 283 (33.3)
Disease duration, yr 5.6+ 4.4 4.2+ 4.4 4.0+ 4.4 5.4+ 4.4 4.2+ 4.4 <0.001
<1.0 29 (16.5) 144 (30.4) 104 (35.3) 19 (23.9) 267 (31.4)
1.0-2.9 40 (22.7) 113 (23.9) 71 (24.1) 18 (22.0) 202 (23.8)
3.0-6.9 45 (25.6) 103 (21.8) 53 (18.0) 14 (17.1) 170 (20.0)
>7.0 62 (35.2) 113 (23.9) 67 (22.7) 31(37.8) 211 (24.8)
Follow-up, mon 11.8+ 5.8 10.0+ 5.8 10.0+ 5.8 10.6 £ 5.8 10.1+5.8 0.005
Comorbidity
HTN 25 (14.2) 87 (18.4) 45 (15.3) 29 (35.4) 161 (18.9) 0.162
DM 55 (31.3) 156 (33.0) 109 (36.9) 33(40.2) 298 (35.1) 0.383
CRF 0(0.0) 4(0.8) 5(1.7) 1(1.2) 10 (1.9) 0.226
LC 9(5.1) 12 (2.5) 3(1.0) 3(3.7) 18 (2.1) 0.035
Medication 0.210
Immunomodulator 140 (79.5) 368 (77.8) 293 (75.6) 46 (56.1) 637 (74.9)
5-ASA 175 (99.4) 463 (97.9) 288 (97.6) 82 (100.0) 833 (98.0)
Steroid 172 (97.7) 465 (98.3) 280 (94.9) 77 (93.9) 822 (96.7)
SAEs
PY 173 715
100 PY (95% CI) 4.06 (1.63-8.36) 6.30 (4.59-8.43)
No./Total 7/176 23/473 17/295 7/82 47/850
Major cardiovascular events 0.783
UA 2 (1.1) 1(0.2) 0(0.0) 0(0.0) 1(0.1)
AMI 0(0.0) 3(0.6) 0(0.0) 0(0.0) 3(0.4)
CHF 1(0.6) 8(1.7) 7 (2.4) 1(1.2) 16 (1.9)
Other thromboembolic events
Ischemic stroke 0(0.0) 0(0.0) 0(0.0) 0 (0.0) 0 (0.0)
PTE 0(0.0) 1(0.2) 3(1.0) 2(2.4) 6 (0.7)
DVT 0 (0.0) 5(1.1) 5 (1.7) 2 (2.4) 12 (1.4)
Herpes zoster 2(1.1) 2 (0.4) 1(0.3) 2(2.4) 5(0.6) 0.344
Tuberculosis 2(1.1) 3(0.6) 1(0.3) 0(0.0) 4 (0.5) 0.275

SAE = serious adverse event, HTN = hypertension, DM = diabetes mellitus, CRF = chronic renal failure, LC = liver cirrhosis, 5-ASA = 5-aminosalicylic acid, UA
= unstable angina, AMI = acute myocardial infarction, CHF = congestive heart failure, PTE = pulmonary thromboembolism, DVT = deep vein thrombosis, PY =
person-year, Cl = confidence interval.

Table 2. Case summary of SAEs in tofacitinib

Case No. Age Sex SAEs Days to events Comorbidity Disease duration, yr Hospitalization LOS, day
1 75 M UA 320 DM 12.3 N

2 57 M UA 122 DM 0.6 Y 3

3 54 M CHF 126 DM, HTN 0.4 Y 7

4 57 I HZ 374 0.2 N

5 36 M HZ 368 2.5 N

6 50 M TB 359 0.2 N

7 63 M B 419 DM, HTN 1.1 N

SAE = serious adverse event, UA = unstable angina, CHF = congestive heart failure, HZ = herpes zoster, TB = tuberculosis, HTN = hypertension, DM = diabetes
mellitus, LOS = length of stay.

thromboembolic events. Second, UC is an independent risk factor for venous thrombosis,
the incidence of which in an Asian population was lower compared to a Western population.
Third, there was no analysis of patients treated with both tofacitinib and TNFi. This study
also had strengths. This is the first comparative study of tofacitinib-related SAEs in South
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Korea. More importantly, we enrolled only biologic-naive patients to minimize the impact of
previous use of biologics.

The HZ and TB rates were not different between the tofacitinib and anti-TNFi groups. This
finding for HZ is similar to other clinical trials, in which the safety of tofacitinib was similar
to that of TNFis.6,20-23 The incidence of TB was numerically low, although TB has a high
prevalence in South Korea. Therefore, a latent TB test should be conducted before using
tofacitinib or TNFis in South Korea; if the result is negative, those agents can be used.

This study had a major limitation. Although we estimated the person-year data of the
incidence of overall SAEs, we could not do so for the person-year data of the incidence of
each SAE, because there were no thromboembolic events in the tofacitinib group and a small
number of adverse events (HZ, TB).

In conclusion, there was no difference in the overall incidence of SAEs, including
thromboembolic events, between tofacitinib- and TNFi-treated UC patients. Therefore,
tofacitinib can be used for moderate to severe UC with a similar risk profile to TNFis.
However, the follow-up duration was insufficient to evaluate the incidences of SAEs.
Collection and analysis of further data are necessary.

Ethics statement

This study was approved by the Institutional Review Board of the Health Insurance Review &
Assessment Service (approval No. 2021-114). The board waived requirement of informed consent.
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