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BACKGROUND AND Up to 30% of patients with acute severe ulcerative colitis (ASUC) will require urgent colectomy

AIMS: despite initiation of intravenous corticosteroids and rescue therapies. Janus kinase inhibitors,
such as tofacitinib, have emerged as an effective agent for ASUC; however, there are currently
limited data evaluating the risk of postoperative complications among patients who received
tofacitinib treatment for an episode of ASUC compared with infliximab.

METHODS: We conducted a multicenter, retrospective, case-control study of patients hospitalized with
ASUC who underwent colectomy, comparing patients treated with tofacitinib prior to colectomy
with infliximab-treated controls. The primary outcome was rate of serious postoperative
complications within 30 days of colectomy. Outcomes were compared between the tofacitinib-
treated cases and infliximab-treated controls using multivariable regression adjusted for open
surgery and cumulative corticosteroid exposure.

RESULTS: Forty-one tofacitinib-treated patients were compared with 68 infliximab-treated patients
with ASUC. Compared with tofacitinib-treated patients, infliximab-treated patients had
higher overall rates of overall (44 [64.7%] vs 13 [31.7%]; P = .002) and serious (19 [27.9%]
vs 3 [12%]; P = .019) postoperative complications. No significant different risk for devel-
oping serious postoperative complications (odds ratio, 0.28; 95% confidence interval,
0.06-0.96; P = .061) was observed in multivariable analysis; however, a significantly lower
rate of overall postoperative complications (odds ratio, 0.38; 95% confidence interval, 0.16-
0.87; P = .023) was observed in tofacitinib-treated patients compared with infliximab-
treated patients.

CONCLUSIONS: We observed a significantly lower rate of overall postoperative complications in ASUC patients
treated with tofacitinib compared with infliximab; however, no difference was observed in the
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risk for serious postoperative complications. Larger prospective trials are needed to confirm

these findings.
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Complications.

lcerative colitis (UC) is a chronic, immune-
mediated inflammatory condition that causes
mucosal inflammation of the colon, leading to symptoms
such as fecal urgency, diarrhea, rectal bleeding, and
abdominal pain." Recently, multiple effective treatments
have been approved for UC, which have significantly low-
ered symptom severity and complications, including the
need for surgery, hospitalization, and death. Despite
these advances, 20%-25% of patients with UC will still
experience significant flares and require hospitalization
for an episode of acute severe ulcerative colitis (ASUC).**
The current standard of care for ASUC is rapid induc-
tion with intravenous (IV) corticosteroids; however, 30%
of patients will not respond to corticosteroids alone.” Both
cyclosporine and infliximab rescue therapies effectively
reduce the risk of colectomy among corticosteroid-
refractory patients with ASUC, yet up to 30% of these
patients still fail to respond, necessitating urgent
colectomy.”® Recently, Janus kinase (JAK) inhibitor
therapies such as tofacitinib and upadacitinib have
emerged as a new treatment options for ASUC man-
agement.” > Although JAK inhibitors have been shown to
reduce the risk of colectomy, no head-to-head compari-
sons exist comparing JAK inhibitors to other advanced
therapies. JAK inhibitors are well suited for ASUC, with
rapid serum clearance of JAK inhibitors therapy due to its
very short half-life (approximately 3.2 hours for tofaciti-
nib) that theoretically minimizes intraoperative and
postoperative complications as the drug is cleared prior to
colectomy, even in urgent cases.'® '’ However, there is
debate as to whether the downstream biologic effects of
JAK inhibitors continue beyond 5 half-lives."”
Anecdotally, gastroenterologists and surgeons have
expressed concern about JAK inhibitors leading to poor
wound healing, as well as increasing both intraoperative
and postoperative complications, despite limited data to
support these claims. A retrospective, uncontrolled re-
view of 53 outpatients who underwent total abdominal
colectomy at the time of tofacitinib exposure at 4 centers
found a low risk for early postoperative complications
reporting 0 deaths, 20 (37.7%) complications (not
graded by severity) with 6 (11%) experiencing infection-
related complications and 7 (13.2%) venous thrombo-
embolic events (VTEs).”” This study did not adjust for
other medication exposures, especially corticosteroids,
which may have biased drug-outcome safety signals.
Given this significant knowledge gap, we performed an
adjusted, retrospective, case-control study to assess
postoperative complications associated with tofacitinib
use for patients with ASUC undergoing colectomy.

Materials and Methods

We conducted a multicenter, retrospective, adjusted
case-control study of patients hospitalized with ASUC
who underwent total abdominal colectomy or total
proctocolectomy, comparing patients who were treated
with tofacitinib prior to their colectomy with patients
treated with infliximab, while adjusting for several
established prognostic clinical factors.

Study Population

Patients over 10 years of age with an established
diagnosis of ulcerative colitis who were hospitalized with
an episode of ASUC between January 2015 and April
2023 from the following hospitals were included: Mich-
igan Medicine (Ann Arbor, Michigan, USA), GETAID
(Groupe d’Etude Thérapeutique des Affections Inflam-
matoires du Tube Digestif) (14 centers across France),
and the Children’s Hospital of Pennsylvania (Philadel-
phia, Pennsylvania, USA). Cases were defined as patients
who underwent colectomy during index hospitalization
or within 1 year of their index hospitalization for ASUC in
which the patient was initiated on tofacitinib, at doses of
either 10 mg twice a day (BID) or 10 mg three times a
day (TID). Cases were excluded if the patient did not
receive tofacitinib within the 4 weeks prior to colectomy.
Additional details on individual center eligibility and
tofacitinib treatment protocols are available in previ-
ously published reports.'”'*'* Controls were defined as
patients who underwent colectomy during index hospi-
talization or within 1 year of the index hospitalization for
ASUC in which the patient received infliximab during
their index hospitalization. Infliximab dosing was either
5 mg/kg or 10 mg/kg, administered as either a single
infusion or with a repeat infusion 3 days apart per
institutional protocols. Controls were excluded if they
were initiated on tofacitinib at any point between their
index admission and colectomy. Both cases and controls
were excluded if their colectomy took place more than 1
year after their index hospitalization or if their colectomy
was completed for an indication other than ASUC
nonresponse or ASUC-related complication (ie, infectious
colitis or neoplasia). Institutional Review Board approval
or equivalent was obtained at each site.

Variables and Outcomes

Collected variables included patient demographics,
disease characteristics, clinical details on ASUC hospital
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course, operation details, and intraoperative and post-
operative complications. The primary outcome was the
rate of serious postoperative complications within
30 days of colectomy. A serious complication was
defined as grade III or higher according to the Clavien-
Demartines-Dindo classification scale.”’ The secondary
outcome was the rate of overall postoperative compli-
cations (regardless of grade). Briefly, the Clavien-
Demartines-Dindo classification scale classifies periop-
erative complications on a scale of I to V. Complications
are classified as grade I if there was any deviation from
the normal postoperative course without the need for
pharmacological treatment (other than medications to
reduce pain, nausea, or fever) or surgical, endoscopic,
and radiological interventions. Grade II complications
refer to a need for pharmacological treatment with drugs
other than those allowed for grade I complications, such
as antibiotics, blood transfusions, and total parenteral
nutrition. Grade III complications refer to a patient
requiring surgical, endoscopic, or radiographic inter-
vention. Complications are classified as grade IV if a
patient requires treatment in an intensive care setting
due to failure of at least 1 organ system. Finally, com-
plications are classified grade V when a patient has died
as a result of a complication of their surgery.

Statistical Analysis

Descriptive statistics were presented for continuous
variables as median (interquartile range [IQR]) and as
number and percentage for categorical variables. Distri-
butions of demographics and operative outcomes were
compared between the tofacitinib-treated cases and
infliximab-treated controls using Wilcoxon rank sum
tests for continuous variables and chi-square tests for
categorical variables. Outcomes were compared between
the tofacitinib-treated cases and infliximab-treated con-
trols using univariable and adjusted multivariable
regression analysis. We selected well-established clinical
variables for regression adjustment a priori based on
their previously demonstrated or theoretical associations
with operative outcomes. These included age at the time
of colectomy, inflammatory burden (C-reactive protein
[CRP]), nutrition status (albumin), preoperative length of
stay, open operative approach, American Society of An-
esthesiologists physical status classification system, and
cumulative corticosteroid exposure within the 90 days
prior to colectomy (converted to prednisone equivalent
dosing and measured in grams). We initially included all
these variables in our analysis; however, to avoid over-
fitting and improve model performance, we finalized the
model using a stepwise selection process to retain the
most predictive and parsimonious set of variables while
maintaining clinical relevance. Additional variables,
including the year of colectomy and hospital center, were
considered; however, there was significant collinearity
between the treatment received and the year, and since
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What You Need to Know

Background

Up to 30% of acute severe ulcerative colitis (ASUC)
patients need urgent colectomy despite intravenous
corticosteroids and rescue therapies. Tofacitinib, a
Janus Kkinase inhibitor, has shown promise as an
effective agent for ASUC; however, data on the risk
for postoperative complication remain limited.

Findings

Multivariable adjusted analysis showed no significant
difference in the risk for serious postoperative
complications between tofacitinib- and infliximab-
treated patients with ASUC who underwent colec-
tomy; however, our results suggest that there is a
significantly lower risk for overall postoperative
complications among tofacitinib-treated with ASUC
who underwent colectomy compared with
infliximab-treated patients.

Implications for patient care

Tofacitinib use appears safe in patients with ASUC
who require colectomy, supporting its use in high-
risk hospitalized patients with ASUC. Larger, pro-
spective trials are needed to confirm these findings.

one center did not contribute controls, we could not
include these in our model. Odds ratios (ORs) and 95%
confidence intervals (CIs) were used to represent the
association between the predictors and outcome of in-
terest. A P value <.05 (2-tailed) was considered statis-
tically significant. Two subgroup analyses were
performed comparing primary and secondary outcomes
in (1) patients who received tofacitinib 10 mg BID
compared with patients who received tofacitinib 10 mg
TID and (2) in patients who underwent colectomy during
index admission compared with delayed colectomy
following discharge from index admission. All analyses
were performed using R version 4.3.3 (R Foundation for
Statistical Computing).

Results

Forty-one tofacitinib-treated patients with ASUC
(cases) were compared with 68 infliximab-treated patients
with ASUC (controls). The baseline demographics and
clinical characteristics are summarized in Table 1. Notably,
tofacitinib-treated patients had higher rates of prior bio-
logic exposure, specifically adalimumab (17 [41.5%] vs 18
[26.5%]), infliximab (32 [78.0%] vs 25 [36.8%]), and
vedolizumab (21 [51.2%] vs 9 [13.2%]), compared with
infliximab-treated patients. On the other hand, patients
treated with infliximab had a higher median CRP (97.0 mg/L
vs 36.0 mg/L) and lower median albumin (3.4 mg/dL vs
3.6 mg/dL). Among the tofacitinib-treated patients, 26
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Table 1. Baseline Demographics and Clinical Characteristics
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Tofacitinib- Infliximab-
Treated ASUC Treated ASUC
Patients (n = 41) Patients (n = 68) P Value
Treatment center <.0017
Children’s Hospital of Philadelphia 6 (14.6) 1(1.5
GETAID 13 (31.7) 0 (0)
Michigan Medicine 22 (53.7) 67 (98.5)
Age at admission, y 27.70 (20.43, 47.07) 6.35 (27.58, 47.83) .047°
Sex .903
Female 18 (43.9) 32 (471
Male 23 (56.1) 36 (52
Ulcerative colitis extent” .697
Proctitis 0 (0) 0 (0)
Left-sided colitis 9 (22.0) 11 (16.2)
Pancolitis 32 (78.0) 54 (79.4)
Previous medication exposures
Adalimumab 17 (41.5) 18 (26.5) .158
Infliximab 32 (78.0) 25 (36.8) <.001%
Vedolizumab 21 (51.2) 9 (13.2) <.0017
Ustekinumab 2 4.9) 2 (2.9) .99
Truelove & Witts’ criteria met™? 17 (41.5) 18 (26.5) .158
Endoscopic Mayo score®® 458
Mayo 1 12.4) 0 (0)
Mayo 2 4 (9.8) 7 (10.3)
Mayo 3 33 (80.5) 50 (73.5)
ASA classification’ 597
ASA 1 0 (0) 1 (1.5)
ASA 2 25 (61.0) 35 (51.5)
ASA 3 16 (39.0) 31 (45.6)
ASA 4 0 (0) 1(1.5)
Lab values at admission?
C-reactive protein, mg/L 36.0 (16.0-74.0) 97.0 (36.8-147.5) <.001
Albumin, mg/dL 3.6 (3.0-4.1) 3.4 (3.1-3.8) .36
Hemoglobin, mg/dL 11.5 (9.4-13.2) 11.6 (10.17-12.83) .788
Inpatient medications?
Tofacitinib 10 mg BID 26 (63.4) —
Tofacitinib 10 mg TID 15 (36.6) —
Tofacitinib duration, d? 23.0 (6.0, 185.0) —

Rescue infliximab 5(12.2) 68 (100) <.001
Rescue cyclosporine 4 (9.8) 1(1.5 .126
Steroid use within 24 h of surgery 4 (82.9) 66 (97.1) .025°7

90-d cumulative steroid exposure, g” 0.73 (0.00-1.94) 0.91 (0.43-1.62) 43
ASUC/preoperative length of stay, d’ 10.00 (7.00-13.00) 8.00 (5.00-10.00) .011¢

Values are n (%) or median (interquartile range). P values were calculated using the Wilcoxon rank sum tests for continuous variables and the chi-square tests for
categorical variables.

ASA, American Society of Anesthesiologists; ASUC, acute severe ulcerative colitis; BID, twice daily; GETAID, Groupe d’Etude Thérapeutique des Affections
Inflammatoires du Tube Digestif; TID, 3 times daily.

@Significant value.

b3 (4.4%) patients in the infliximab- treated patients had an unknown extent of disease.

°The proportion of patients meeting Truelove & Witts’ criteria was calculated based on the traditional Truelove and Witts’ criteria which required a patient to have
>6 bowel movements per day with visible blood and 1 of the following: (1) temperature >37.8 °C, (2) pulse >90 beats/min, (3) hemoglobin <10.5 g/dL, (4)
erythrocyte sedimentation rate >30 mm/h, or (5) C-reactive protein >30 mg/L.

“Pertains to index ASUC admission.

€3 (7.3%) tofacitinib-treated patients and 11 (16.2%) infliximab-treated patients did not complete an endoscopic evaluation during their index hospitalization.
"The ASA physical status classification system was determined by the anesthesiologist at the time of colectomy.

9Duration of tofacitinib includes both the duration administered during index hospitalization as well as following discharge.

hCumulative steroid exposure is presented as prednisone equivalent dosing (in grams) and includes the dose received as oral prednisone or intravenous
methylprednisolone or hydrocortisone in the 90 days prior to colectomy.

'ASUC/preoperative length of stay refers to either the length of stay for the index ASUC hospitalization (if the patient did not undergo colectomy during index hospi-
talization) or the length of time the patient was treated for ASUC prior to undergoing colectomy (if the patient underwent colectomy during their index hospitalization).
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(63.4%) received tofacitinib 10 mg BID and 15 (36.6%)
received tofacitinib 10 mg TID. All 21 (51.2%) patients who
were initiated on tofacitinib in the hospital and were able to
avoid colectomy during index admission were discharged
on tofacitinib 10 mg BID, which they remained on for a
median of 169 days (IQR, 64-234 days) from index
admission. Among patients treated with tofacitinib, 5
(12.2%) patients received infliximab and 4 (9.8%) patients
received cyclosporine rescue immediately prior to
receiving tofacitinib during the same index admission.
Among the patients who were treated with infliximab, 1
(1.5%) patient received rescue cyclosporine. The median
cumulative 90 corticosteroid exposure was slightly higher
among infliximab-treated patients compared with
tofacitinib-treated patients (0.91 g vs 0.73 g); however, it

Table 2. Intraoperative and Postoperative Outcomes
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should be noted that 66 (97.1%) of infliximab-treated pa-
tients compared with 34 (82.9%) of tofacitinib-patients
received either oral or IV corticosteroids within 24 hours
of colectomy. Of the 7 tofacitinib-treated patients not on
corticosteroids within 24 hours of colectomy, 5 were from
GETAID and 2 were from Children’s Hospital of Pennsyl-
vania. The reason that these patients in the treatment
group were not on corticosteroids at the time of colectomy
were as follows: 3 patients were considered steroid-
refractory and therefore had corticosteroids discontinued
prior to index colectomy, 2 patients were off corticoste-
roids by the time of delayed colectomy on their planned
steroid taper, 1 patient refused corticosteroids, and 1 pa-
tient had a contraindication to corticosteroids. Among the
infliximab-treated patients, both had their corticosteroids

Tofacitinib-Treated
ASUC Patients

Infliximab-Treated
ASUC Patients

(n =41) (n = 68) P Value
Operative approach .057
Open surgery 1(2.4) 11 (16.2)
Laparoscopic surgery 40 (97.6) 57 (83.8)
Indication for colectomy .99
Refractory to medical therapy 39 (95.1) 65 (95.6)
Toxic megacolon/perforation 2 (4.9 3 4.4)
Intraoperative complications 0 (0) 7 (10.3) .085
Overall 30-d postoperative complications” 13 (31.7) 44 (64.7) .002°
Intra-abdominal septic complication 1(2.4) 15 (22.1) .012°
Rectal stump leak 3 (7.3) 4 (5.9) .99
Pelvic collection 0 (0) 7 (10.3) .085
Surgical site infection 1(2.4) 7 (10.3) .253
Other infections 3 (7.3) 11 (16.2) .297
Postoperative ileus 6 (14.6) 20 (29.4) .128
VTE 2 4.9 4 (5.9 .99
Stoma complication 3 (7.3 1(1.5) .295
Other complications 3 (7.3 13 (19.1) .159
Serious 30-d postoperative complications® 3 (7.3 19 (27.9) .0197
Intra-abdominal septic complication 124 14 (20.6) .017¢
Rectal stump leak 0 (0) 3 4.4) 448
Pelvic collection 0 (0) 6 (8.8) 128
Surgical site infection 0 (0) 1(1.5 .99
Other infections 1(2.4) 2 (2.9) .99
Postoperative ileus 0 (0) 0 (0) .99
VTE 0(0) 0 (0) .99
Stoma complication 0 (0) 0 (0) .99
Other complications 12.4) 3 4.4) .996
Postoperative length of stay, d 5.00 (4.00-8.00) 6.00 (4.00-11.50) .193
Hospital readmission 7(17.1) 29 (42.6) .0147
Delayed infection (within 31-90 d) 3 (7.3) 3 4.4) .833
Delayed VTE (within 31-90 d) 0 (0) 2 (2.9 .71
Death 1(2.4) 0 (0) 797

Values are n (%) or median (interquartile range). P values were calculated using the Wilcoxon rank sum tests for continuous variables and the chi-square tests for

categorical variables.
ASUC, acute severe ulcerative colitis; VTE, venous thromboembolic event.
@Significant value.

PCumulative events were counted per person; therefore, individual events may not sum to the total if multiple events occurred in the same individual.
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stopped shortly before index colectomy due to refractory
disease and lack of corticosteroid-response.

Intraoperative and postoperative outcomes are pre-
sented in Table 2 for the entire cohort. Compared with
tofacitinib-treated patients, infliximab-treated patients
had higher rates of open surgery (11 [16.2%] vs 1 [2.4%];
P =.057), intraoperative complications (7.0% [10.3%] vs
0[0%]; P=.085), overall postoperative complications (44
[64.7%] vs 13 [31.7%]; P = .002), serious postoperative
complications (19 [27.9%] vs 3 [7.3%]; P = .019), and
hospital readmissions (29 [42.6%] vs 7 [17.1%]; P =
.014). Notably, overall rates of 30-day VTEs were similar
between tofacitinib-treated and infliximab-treated pa-
tients (2 [4.9%] vs 4 [5.9%]; P = .99); however, higher
rates of delayed VTEs (within 31-90 days) were observed
in the infliximab-treated patients compared with
tofacitinib-treated patients (2 [2.9%] vs 0 [0%]; P = .71).
One (2.4%) patient died in the tofacitinib-treated group
14 days after surgery from septic shock secondary to in-
fectious pneumonia, whereas no deaths occurred in the
infliximab-treated group (P = .797).

Univariable analysis demonstrated a significantly
lower risk for developing both serious postoperative
complications (OR, 0.20; 95% CI, 0.05-0.65; P =.016) as
well as overall postoperative complications regardless of
grade (OR, 0.33; 95% CI, 0.14-0.72; P = .006) in the
tofacitinib-treated group compared with the infliximab-
treated group (Table 3). Multivariable regression
adjusted for 90-day cumulative corticosteroid exposure
and open surgery (after variable selection and retention
of the best performing model) did not demonstrate a
significantly different risk for developing serious post-
operative complications (OR, 0.28; 95% CI, 0.06-0.96;
P = .061); however, a significantly lower rate of overall
postoperative complications (OR, 0.38; 95% (I,

Clinical Gastroenterology and Hepatology Vol. m, Iss. m

0.16-0.87; P = .023) was observed in tofacitinib-treated
patients compared with infliximab-treated patients.

Univariable and multivariable subgroup analysis
looking at the dose of tofacitinib received during the
index hospitalization demonstrated that tofacitinib 10
mg BID was associated with a significantly lower risk of
both serious and overall postoperative complications
compared with infliximab-treated patients, whereas
tofacitinib 10 mg TID was not associated with a signifi-
cantly different rate of serious or overall postoperative
complications compared with infliximab-treated patients
(Supplementary Table 1).

Further subgroup analysis looked at differences in
demographics, clinical characteristics, and postoperative
outcomes according to timing of colectomy. Among pa-
tients treated with tofacitinib, 20 (48.8%) underwent
colectomy during their index admission, while 21
(51.2%) had a delayed colectomy following the index
admission. In the infliximab-treated group, 58 (85.3%)
underwent colectomy during the index admission,
compared with 10 (14.7%) who had a delayed colec-
tomy. The median time from index admission was 119
days (IQR, 71-221 days) for tofacitinib-treated patients
compared with 32 days (IQR, 16.2-97.5 days) for
infliximab-treated patients. Demographic, clinical course,
and outcome variables are presented in (Supplementary
Tables 2-5), with similar trends between colectomy
subgroups and overall cohort. Among patients who un-
derwent colectomy during index admission, univariable
analysis demonstrated a significantly reduced risk for
overall postoperative complications but not for serious
postoperative complications. No significant difference in
risk for serious postoperative complications was seen in
adjusted multivariable analysis, although there was a
significantly lower risk of postoperative complications of

Table 3. Risk of Postoperative Complications for Tofacitinib-Treated ASUC Patients Compared with Infliximab-Treated ASUC

Patients

Serious Postoperative Complications
(Grade Il or Higher)

Overall Postoperative Complications
(Regardless of Grade)

OR 95% CI P Value OR 95% Cl P Value
Univariable analysis
Treatment (unadjusted)
Infliximab — — — —
Tofacitinib 0.20 0.05-0.65 .0167 0.33 0.14-0.72 .006%
Multivariable analysis
Treatment (adjusted)
Infliximab — — — —
Tofacitinib 0.28 0.06-0.96 .061 0.38 0.16-0.87 .023%
Cumulative corticosteroid exposure’” 0.85 0.48-1.24 5 1.10 0.87-1.43 4
Open surgery 8.12 2.13-35.6 .003 8.42 1.48-159 .048

ASA, American Society of Anesthesiologists; ASUC, acute severe ulcerative colitis; Cl, confidence interval; OR, odds ratio.

@Significant value.

bGumulative steroid exposure is presented in prednisone equivalent dosing (in grams) and includes the dose received as oral prednisone or intravenous meth-

ylprednisolone or hydrocortisone in the 90 days prior to colectomy.
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any grade (Supplementary Table 6). Univariable and
multivariable regression is presented for patients un-
dergoing delayed colectomy after index admission
(Supplementary Table 7); however, the analysis lacks
sufficient power to detect meaningful differences be-
tween the 2 subgroups due to the low number of events,
limiting the interpretation and reliability of this sub-
group analysis.

Discussion

Tofacitinib, a JAK inhibitor, has shown efficacy in man-
aging ASUC, but concerns about postoperative complica-
tions have limited its adoption. This multicenter study
suggests that tofacitinib use for ASUC prior to colectomy
does not increase postoperative complications of any
severity, including serious complications, compared with
infliximab. Additionally, our findings indicate that there is
no difference in the risk for postoperative complications at
either the standard Food and Drug Administration-
approved tofacitinib induction dose (10 mg BID) or the
off-label, high-intensity tofacitinib induction dose (10 mg
TID). In fact, our data demonstrate that there may be a
possible protective effect of tofacitinib compared with
infliximab, as tofacitinib was significantly associated with a
lower risk for overall postoperative complications after
adjusting for well-established prognostic variables.
Although there was no significant difference in the risk of
our primary outcome, serious postoperative complications,
between tofacitinib-treated and infliximab-treated patients
with ASUC, there was a noticeable trend toward a lower
risk in the tofacitinib group, with both intraoperative and
postoperative complications occurring less frequently
compared with the infliximab group. Similarly, our findings
demonstrate that tofacitinib 10 mg BID is associated with a
significantly lower risk of both serious and overall post-
operative complications compared with infliximab,
whereas tofacitinib 10 mg TID did not show a significant
difference in postoperative complication rates. Given that
our prior case-control study demonstrated that tofacitinib
10 mg TID was significantly associated with a lower risk of
colectomy compared with the standard Food and Drug
Administration dose of 10 mg BID, these results highlight a
critical trade-off between maximizing efficacy and mini-
mizing postoperative complications that must be carefully
weighed when selecting dosing strategies.' This observa-
tion may be related to (1) tofacitinib’s short half-life and
rapid drug clearance, allowing the drug to be theoretically
cleared prior to colectomy, or (2) a direct reduction of the
inflammatory burden prior to colectomy which may reduce
surgical complexity and the cytokine-mediated systemic
proinflammatory response, suspected to interfere with
tissue healing and recovery after surgery.”* **

While some early retrospective studies suggest that
infliximab administration before colectomy may increase
the risk of postoperative complications, more recent
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studies, including PUCCINI (Prospective Cohort of Ul-
cerative Colitis and Crohn’s Disease Patients Undergoing
Surgery to Identify Risk Factors for Post-Operative
INfection I), did not show an association between
infliximab use and postoperative or surgical site
infections.>> %7 On the other hand, corticosteroid use and
delays in colectomy (leading to propagation of inflam-
mation in the absence of effective medical therapy) are
well-established risk factors for postoperative compli-
cations independent of preprocedural infliximab admin-
istration.””*°"*°  Although corticosteroid use was
relatively similar between the two treatment groups, we
controlled for its effects by including cumulative corti-
costeroids exposure in our multivariable model.

It is important to note that we did not observe any
increased risk of postoperative VTEs with tofacitinib,
which is a major concern because tofacitinib exposure
has been associated with an increased risk of VTEs in-
dependent of other prothrombotic factors common to
patients with ASUC—namely decreased ambulation,
active inflammation, corticosteroid use, and major colo-
rectal surgery.’*"*! This observed absence of an increased
VTE risk may alleviate some of the hypothetical post-
operative safety concern attributed to JAK inhibitor
therapy in this high-risk population.

This study has several notable strengths. First, this is
the first study to compare ASUC patients undergoing
colectomy who received tofacitinib with patients
receiving infliximab. Second, the multicenter nature
allowed us to collect data from diverse patient pop-
ulations and practice patterns, increasing generaliz-
ability. However, it should be noted that most cases and
controls were treated at the University of Michigan.
Third, this study is the largest to evaluate postoperative
outcomes in patients with ASUC. Previously, we have
relied on systematic reviews of small, uncontrolled case
series to guide management of our sickest patients hos-
pitalized with ASUC who have numerous risk factors for
a complicated postoperative course.

This study has several limitations that warrant
consideration. One potential limitation is the possible
disparity in baseline disease severity between patient
groups. Notably, the tofacitinib-treated group presented
with a lower average CRP at index admission compared
with infliximab-treated patients, although this was not
identified as a significant risk factor in our multivariable
models. In addition, there is potential for selection bias,
in which healthier patients were inadvertently prefer-
entially selected to receive tofacitinib due to precon-
ceived concerns about tofacitinib therapy safety.
Nonetheless, adjusted analysis accounted for baseline
differences in measurable confounding factors, allowing
for the more precise isolation of the effects of tofacitinib
on postoperative outcomes.”® *>***3 Another potential
limitation is that the study may be underpowered to
detect true differences in treatment effects, which could
lead to a type Il error; however, the lack of a significant
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difference in serious postoperative complications be-
tween those treated with tofacitinib and those treated
with infliximab is clinically meaningful.

In conclusion, this large multicenter adjusted case-
control study found no difference in serious post-
operative complications in tofacitinib-treated patients
compared with infliximab-treated patients with ASUC.
These findings can likely be extrapolated to upadacitinib,
a selective JAK inhibitor, given its similar mechanism of
action and the absence of any evidence suggesting
increased safety concerns compared with tofacitinib,
although further research will be needed to definitively
answer that question. Ultimately, our findings support
the safety of JAK inhibitor therapy as a treatment option,
and reinforce the potential beneficial role, for patients
hospitalized with ASUC who may ultimately require
colectomy. Prospective randomized clinical trials are
needed to validate our findings and establish clear
treatment pathways for ASUC.

Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2025.01.032.
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Supplementary Table 1. Risk of Postoperative Complications of Tofacitinib According to Tofacitinib Dose

Serious Postoperative Complications

(Grade Il or Higher)

Overall Postoperative Complications

(Regardless of Grade)

OR? 95% ClI P Value OR? 95% CI P Value
Univariable analysis
Treatment (unadjusted)
Infliximab — — — —
Tofacitinib 10 mg BID 0.10 0.01-0.54 0.031° 0.23 0.08-0.58 0.003°
Tofacitinib 10 mg TID 0.40 0.06-1.62 0.3 0.58 0.19-1.85 0.4
Multivariable analysis
Treatment (adjusted)
Infliximab — — — —
Tofacitinib 10 mg BID 0.12 0.01-0.67 0.048° 0.27 0.09-0.70 0.009°
Tofacitinib 10 mg TID 0.74 0.10-3.38 0.7 0.69 0.21-2.27 0.5
Cumulative corticosteroid exposure” 0.79 0.42-1.18 0.4 1.06 0.83-1.38 0.7
Open surgery 8.57 2.18-39.5 0.003° 8.75 1.51-167 0.046"°

BID, twice daily; Cl, confidence interval; OR, odds ratio; TID, 3 times daily.
@Cumulative steroid exposure is presented in prednisone equivalent dosing (in grams) and includes the dose received as oral prednisone or intravenous meth-

ylprednisolone or hydrocortisone in the 90 days prior to colectomy.
bsignificant value.
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Supplemental Table 2. Baseline Demographics and Clinical Characteristics for Patients who Underwent Colectomy Within
Index Admission

Tofacitinib-Treated ASUC Infliximab-Treated ASUC

Patients (n = 20) Patients (n = 58) P Value
Treatment center <.001?
Children’s Hospital of Philadelphia 2 (10.0) 1(1.7)
GETAID 7 (35.0) 0 (0)
Michigan Medicine 11 (565.0) 57 (98.3)
Age at admission, y 50.4 (49.7-50.8) 48.0 (45.8-50.1) <.001%
Sex .704
Female 8 (40.0) 28 (48.3)
Male 12 (60.0) 30 (51.7)
Ulcerative colitis extent” .99
Proctitis 0 (0%) 0 (0)
Left-sided colitis 4 (20.0) 10 (17.2)
Pancolitis 16 (80.0) 45 (77.6)
Previous medication exposures
Adalimumab 7 (35.0) 16 (27.6) 732
Infliximab 14 (70.0) 19 (32.8) .008*
Vedolizumab 4 (20.0) 6 (10.3) .468
Ustekinumab 0 (0) 2 (3.4) .983
Truelove and Witts’ criteria met* 18 (90.0) 55 (94.8) .99
Endoscopic Mayo score™® 212
Mayo 1 1(5.0 0(0)
Mayo 2 2 (10.0) 4 (6.9)
Mayo 3 14 (70.0) 44 (75.9)
ASA classification’ .868
ASA 1 0(0) 1.7
ASA 2 11 (55.0) 30 (561.7)
ASA 3 9 (45.0) 26 (44.8)
ASA 4 0 (0) 1(1.7)

Lab values at admission

C-reactive protein, mg/L 52.5 (29.4-103.0) 100.5 (44.8-152.8) .02¢

Albumin, mg/dL 3.60 (2.85-4.30) 3.40 (3.00-3.80) 532

Hemoglobin, mg/dL 11.8 (10.1-13.2) 11.55 (10.1-12.6) .394
Inpatient medications”

Tofacitinib 10 mg BID 14 (70.0) —

Tofacitinib 10 mg TID 6 (30.0) —

Tofacitinib duration, d? 5.5 (4.0-8.0) —

Rescue infliximab 4 (20.0) 58 (100) <.001

Rescue cyclosporine 3 (15.0) 1(1.7) .083
Steroid use within 24 h of surgery 15 (75.0) 56 (96.6) .0147
90-d cumulative steroid exposure, g” 0.94 (0.13-1.77) 0.87 (0.42-1.4) .814
ASUC/preoperative length of stay, d’ 10.0 (7.2-14.5) 8.0 (6.0-10.0) .063

Values are n (%) or median (interquartile range). P values were calculated using the Wilcoxon rank sum tests for continuous variables and the chi-square tests for
categorical variables.

ASA, American Society of Anesthesiologists; ASUC, acute severe ulcerative colitis; BID, twice daily; GETAID, Groupe d’Etude Thérapeutique des Affections
Inflammatoires du Tube Digestif; TID, 3 times daily.

@Significant value.

b3 (5.2%) patients in the infliximab- treated patients had an unknown extent of disease.

°The proportion of patients meeting Truelove and Witts’ criteria was calculated based on the traditional Truelove and Witts’ criteria, which required a patient to
have >6 bowel movements per day with visible blood and 1 of the following: (1) temperature >37.5 °C, 2) pulse >90 beats/min, (3) hemoglobin <10.5 g/dL, (4)
erythrocyte sedimentation rate >30 mm/h, or (5) C-reactive protein (CRP) >30 mg/L.

YPertains to index ASUC admission.

€3 (15.0%) tofacitinib-treated patients and 10 (17.2%) infliximab-treated patients did not complete an endoscopic evaluation during their index hospitalization.
"The ASA physical status classification system was determined by the anesthesiologist at the time of colectomy.

9Duration of tofacitinib includes both the duration administered during index hospitalization as well as following discharge.

hCumulative steroid exposure is presented in prednisone equivalent dosing (in grams) and included the dose received as oral prednisone or IV methylprednisolone
or hydrocortisone in the 90 days prior to colectomy.

'ASUC/preoperative length of stay refers to either the length of stay for the index ASUC hospitalization (if the patient did not undergo colectomy during index
hospitalization) or the length of time the patient was treated for ASUC prior to undergoing colectomy (if the patient underwent colectomy during their index
hospitalization).
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Supplemental Table 3. Baseline Demographics and Clinical Characteristics for Patients who Underwent Delayed Colectomy
After Index Admission

Tofacitinib-Treated ASUC

Infliximab-Treated ASUC

Patients (n = 21) Patients (n = 10) P Value

Treatment center .03%

Children’s Hospital of Philadelphia 4 (19.0) 0(0)

GETAID 6 (28.6) 0 (0)

Michigan Medicine 11 (52.4) 10 (100)
Age at admission, y 50.0 (49.1-50.8) 48.0 (46.9-49.6) .015°
Sex .99

Female 10 (47.6) 4 (40.0)

Male 11 (52.4) 6 (60.0)
Ulcerative colitis extent® 672

Proctitis 0 (0%) 0 (0)

Left-sided colitis 5 (23.8) 1(10.0)

Pancolitis 16 (76.2) 9 (90.0)
Previous medication exposures

Adalimumab 10 (47.6) (20.0) .28

Infliximab 18 (85.7) 6 (60.0) 254

Vedolizumab 17 (81.0) 3 (30.0) .018°

Ustekinumab 2 (9.5 0 (0) .82
Truelove and Witts’ criteria met™° 19 (90.5) 9 (90.0) .99
Endoscopic Mayo score®®

Mayo 1 0(0) 0 (0)

Mayo 2 2 (9.5) 3 (30.0)

Mayo 3 19 (90.5) 6 (60.0)
ASA classification®”

ASA 1 0 (0) 0 (0)

ASA 2 14 (66.7) 5 (50.0)

ASA 3 7 (33.3) 5 (50.0)

ASA 4 0 (0) 0 (0)
Lab values at admission®

C-reactive protein, mg/L 30.0 (10.0-51.0) 30.5 (21.2-116.5) .263

Albumin, mg/dL 3.6 (3.3-4.1) 3.6 (3.4-4.1) .99

Hemoglobin, mg/dL 11.0 9.2-12.7) 12.8 (11.7-13.5) .091°
Inpatient medications®

Tofacitinib 10 mg BID 12 (57.1) —

Tofacitinib 10 mg TID 9 (42.9) —

Tofacitinib duration, d’ 69.0 (64.0-234.0) —

Rescue infliximab 1(4.8) 10 (100) <.001

Rescue cyclosporine 1(4.8) 0 (0) .99
Steroid use within 24 h of surgery 19 (90.5) 10 (100) .82
90-day cumulative steroid exposure, g 2 (0.00-3.1) 1.92 (0.7-2.3) .278
ASUC/preoperative length of stay, d 10.0 (7.0-13.0) 8.0 (5.0-10.0) .011°
Days from index admission to colectomy 119.0 (71.0-221.0) 32.0 (16.2-97.5) .011¢

Values are n (%) or median (interquartile range).

P values were calculated using the Wilcoxon rank sum tests for continuous variables and the chi-square tests for categorical variables.

ASA, American Society of Anesthesiologists; ASUC, acute severe ulcerative colitis; BID, twice daily; GETAID, Groupe d’Etude Thérapeutique des Affections
Inflammatoires du Tube Digestif; TID, 3 times daily.

@Significant value.

bThe proportion of patients meeting Truelove and Witts’ criteria was calculated based on the traditional Truelove and Witts’ criteria, which required a patient to
have >6 bowel movements per day with visible blood and 1 of the following: (1) temperature >37.5 °C, (2) Pulse >90 beats/min, (3) hemoglobin <10.5 g/dL, (4)
erythrocyte sedimentation rate >30 mm/h, or 5) C-reactive protein >30 mg/L.

°Pertains to index ASUC admission.

9 (10.0%) infliximab-treated patient did not complete an endoscopic evaluation during their index hospitalization.

®Statistical analysis could not be performed on these categorical variables due to low numbers in 1 of the groups.

The ASA physical status classification system was determined by the anesthesiologist at the time of colectomy.

9Duration of tofacitinib includes both the duration administered during index hospitalization as well as following discharge.

hCumulative steroid exposure is presented in prednisone equivalent dosing (in grams) and included the dose received as oral prednisone or intravenous.
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Supplemental Table 4. Intraoperative and Postoperative Outcomes for Patients who Underwent Colectomy Within Index

Admission

Tofacitinib-Treated ASUC

Infliximab-Treated ASUC

Patients (n = 20) Patients (n = 58) P Value
Operative approach .109
Open surgery 10 (17.2)
Laparoscopic surgery 48 (82.8)
Indication for colectomy
Refractory to medical therapy 0 (100) 55 (94.8) 717
Toxic megacolon/perforation 0 (0) 8 (13.8) .185
Intraoperative complications 0(0) 6 (10.3) 312
Overall 30-d postoperative complications® 7 (35.0) 40 (69.0) .016°
Intra-abdominal septic complication 1 (5.0 13 (22.4) .158
Rectal stump leak 3 (15.0) 3((5.2) .349
Pelvic collection 0 (0) 6 (10.3) 312
Surgical site infection 0 (0) 7 (12.1) .24
Other infections 1 (5.0) 11 (19.0) .257
Postoperative ileus 5 (25.0) 18 (31.0) .821
Venous thromboembolic event 1 (5.0 4 (6.9) .99
Stoma complication 2 (10.0) 1(1.7) .324
Other complications 0 (0) 12 (20.7) .064
Serious 30-d postoperative complications® 1 (5.0 17 (29.3) .055
Intra-abdominal septic complication 1 (5.0 12 (20.7) .202
Rectal stump leak 0 (0) 2 (3.4) .983
Pelvic collection 0(0) 5 (8.6) .408
Surgical site infection 0 (0) 1(1.7) .99
Other infections 0 (0) 2 (3.4) .983
Postoperative ileus 0 (0) 0(0) .99
Venous thromboembolic event 0 (0) 0 (0) .99
Stoma complication 0(0) 0(0) .99
Other complications 0(0) 2 (3.4 .983
Postoperative length of stay, d 5.0 (4. 7.0 (4.0-12.5) .203
Hospital readmission 5 (25.0) 25 (43.1) .243
Delayed infection (within 31-90 d) 1 (5.0 3(.2) .99
Delayed VTE (within 31-90 d) 0 (0) 2 (3.4) .983
Death 0 (0) 0 (0) .99

Values are n (%) or median (interquartile range). P values were calculated using the Wilcoxon rank sum tests for continuous variables and the chi-square tests for

categorical variables.

ASUC, acute severe ulcerative colitis; VTE, venous thromboembolic event.
aCumulative events were counted per person; therefore, individual events may not sum to the total if multiple events occurred in the same individual.

bsignificant value.
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Supplemental Table 5. Intraoperative and Postoperative Clinical Course for Patients who Underwent Delayed Colectomy
After Index Admission

Tofacitinib-Treated ASUC Infliximab-Treated ASUC

Patients (n = 21) Patients (n = 10) P Value
Operative approach .99
Open surgery 1(4.8) 1 (10.0)
Laparoscopic surgery 20 (95.2) 9 (90.0)
Indication for colectomy
Refractory to medical therapy 19 (90.5) 10 (100) .82
Toxic megacolon/perforation 1(4.8) 0 (0) .99
Intraoperative complications 0(0) 1(10.0) 7
Overall 30-d postoperative complications® 6 (28.6) 4 (40.0) .822
Intra-abdominal septic complication 0 (0) 2 (20.0) .181
Rectal stump leak 0 (0) 1(10.0) 7
Pelvic collection 0 (0) 1(10.0) 7
Surgical site infection 1(4.8) 0 (0) .99
Other infections 2 (9.5) 0 (0) .82
Postoperative ileus 1(4.8) 2 (20.0) .489
Venous thromboembolic event 1(4.8) 0 (0) .99
Stoma complication 1(4.8) 0 (0) .99
Other complications 3 (14.3) 1(10.0) .99
Serious 30-d postoperative complications® 2 (9.5) 2 (20.0) .81
Intra-abdominal septic complication 0(0) 2 (20.0) 181
Rectal stump leak 0(0) 1 (10.0) 7
Pelvic collection 0(0) 1(10.0) 7
Surgical site infection 0 (0) 0 (0) .99
Other infections 1(4.8) 0 (0) .99
Postoperative ileus 0 (0) 0 (0) .99
Venous thromboembolic event 0 (0) 0 (0) .99
Stoma complication 0(0) 0 (0) .99
Other complications 1(4.8) 1 (10.0) .99
Postoperative length of stay, d 5.0 (4.0-8.0) 4.5 (3.2-7.5) .739
Hospital readmission 2 (9.5) 4 (40.0) 146
Delayed infection (within 31-90 d) 2 (9.5) 0 (0) .82
Delayed VTE (within 31-90 d) 0 (0) 0 (0) .99
Death 14.8) 0 (0) .99

Values are n (%) or median (interquartile range). P values were calculated using the Wilcoxon rank sum tests for continuous variables and the chi-square tests for

categorical variables.

ASUC, acute severe ulcerative colitis; VTE, venous thromboembolic event.
aCumulative events were counted per person; therefore, individual events may not sum to the total if multiple events occurred in the same individual.
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Supplementary Table 6. Risk of Postoperative Complications of Tofacitinib Among Patients Undergoing Colectomy During
Index Admission

Serious Postoperative Complications Overall Postoperative Complications
(Grade Il or Higher) (Regardless of Grade)
OR 95% Cl P Value OR 95% Cl P Value
Univariable analysis
Treatment (unadjusted)
Infliximab — — — —
Tofacitinib 0.13 0.01-0.69 .053 0.34 0.12-0.96 .043%
Multivariable analysis
Treatment (adjusted)
Infliximab — — — —
Tofacitinib 0.16 0.01-0.95 .10 0.41 0.14-1.19 .10
Cumulative corticosteroid exposure” 0.70 0.29-1.31 3 1.01 0.63-1.70 >.9
Open surgery 4.40 1.05-20.4 .046 4.52 0.74-87.8 2

Cl, confidence interval; OR, odds ratio.

“Significant value.

PCumulative steroid exposure is presented in prednisone equivalent dosing (in grams) and includes the dose received as oral prednisone or intravenous meth-
ylprednisolone or hydrocortisone in the 90 days prior to colectomy.

Supplementary Table 7. Risk of Postoperative Complications of Tofacitinib Among Patients Undergoing Delayed Colectomy
After Index Admission

Serious Postoperative Complications Overall Postoperative Complications
(Grade Il or Higher) (Regardless of Grade)
OR 95% Cl P Value OR 95% Cl P Value
Univariable analysis
Treatment (unadjusted)
Infliximab — — — —_
Tofacitinib 0.42 0.04-4.01 4 0.75 0.16-3.75 7
Multivariable analysis
Treatment (adjusted)
Infliximab — — — —
Tofacitinib 0.42 0.02-11.6 .6 0.91 0.16-5.90 >.9
Cumulative corticosteroid exposure® 1.07 0.50-1.68 .8 1.30 0.96-1.94 A2
Open surgery” 0 0.00 >.9 £ 0.00 >.9

Cl, confidence interval; OR, odds ratio.

@Cumulative steroid exposure is presented in prednisone equivalent dosing (in grams) and includes the dose received as oral prednisone or intravenous meth-
ylprednisolone or hydrocortisone in the 90 days prior to colectomy.

PORs could not be reliably estimated for open surgery due to low event counts, resulting in model instability. Reported P values and Cls are not meaningful in this
context.
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