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29-year-old female patient presented 5 years ago
Awith bloody diarrhea, fecal urgency, and crampy

abdominal pain. A colonoscopy was performed,
which revealed diffuse loss of vascular pattern and super-
ficial ulcers throughout the colon with a normal terminal
ileum. Histopathologic examination of colonic biopsies
showed chronic inflammatory changes with cryptitis,
crypt abscesses, and architectural distortion of crypts. On
this basis, the patient was diagnosed with ulcerative coli-
tis (UC) and began receiving 5-aminosalicylic acid (4.8
g/day). After an initial period of remission, she experi-
enced flare-ups requiring oral corticosteroids, azathio-
prine (2 mg/kg), and then vedolizumab (Entyvio, Takeda;
300 mg intravenously at weeks 0, 2, and 6, followed by
every 8 weeks).

The patient was in clinical remission for 2 years
and then presented to the emergency department with
an acute exacerbation of UC, with 20 bloody bowel
movements per day. On physical examination, there
was tachycardia (120 beats per minute), fever (38.3
°C), and mild tenderness in the left lower quadrant of
the abdomen. Laboratory findings revealed a markedly
elevated C-reactive protein (CRP; 104 mg/L) and fecal
calprotectin (3000 pg/g), anemia (hemoglobin 90 g/L),
leukocytosis (14,000 cells/mm?), and hypoalbuminemia
(28 g/L). She was hospitalized and received intravenous
methylprednisolone (60 mg/day) along with other sup-
portive measures, including thromboprophylaxis.
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Despite 48 hours of intravenous corticosteroids, the
patient continued to have bloody stools (15 per day) and
her CRP concentration remained elevated (98 mg/L).
Flexible sigmoidoscopy showed deep ulcers and spontane-
ous mucosal bleeding (modified Mayo endoscopic score
of 3), and histopathology indicated features of severe
colitis. There was no evidence of cytomegalovirus (CMV)
inclusion bodies on immunohistochemistry, and stool
culture and toxin testing for Clostridioides difficile were
negative. Abdominal radiograph did not demonstrate
colonic dilatation.

Infliximab (10 mg/kg) was administered as rescue
therapy, and surgical consultation was obtained. Two days
after the first dose of infliximab, stool frequency was still
12 times per day with blood and the CRP level was per-
sistently high (98 mg/L). A second infusion of infliximab
was administered on day 8 of hospitalization. On day
10, the patient experienced worsening abdominal pain
without clinical improvement, and subtotal colectomy
with temporary end ileostomy was performed. Following
surgery, the patient recovered well and without any post-
operative complications, and corticosteroids were rapidly
tapered. Subsequently, she underwent surgery for ileal
pouch formation and ileostomy closure.

Discussion

Approximately one-fourth of patients diagnosed with UC
will experience an acute exacerbation requiring hospital
admission during their lifetime.! An episode of acute
severe UC (ASUC) can be a life-threatening medical
emergency with an overall mortality of 1%.> ASUC can
lead to serious complications such as toxic megacolon
and colonic perforation, and emergency colectomy may
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Table 1. Modified Truelove and Witts Criteria for

Ulcerative Colitis Severity'®!

Parameter Mild Moderate | Severe/ASUC

<bandallof | s4andallof| 2020

Bloody L L at least
stools/day the criteria the criteria 1 criterion

below below

below
Pulse <90 bpm <90 bpm >90 bpm
Temperature <37.5°C <37.8°C >37.8°C
Hemoglobin >115¢g/L 2105 g/L <105 g/L
CRP Normal <30 mg/L >30 mg/L
ESR <20 mm/h <30 mm/h >30 mm/h
ASUC, acute severe ulcerative colitis; hpm, beats per minute; CRP, C-reactive

protein; ESR, erythrocyte sedimentation rate.

be needed in medically refractory cases.> Up to 20% of
patients admitted with ASUC require a colectomy on
their first admission, and this risk increases to 40% after
2 admissions. '

Global hospitalization rates for UC have declined
as a result of advanced biologic therapies, optimization
of management algorithms, and shifting patterns in UC
epidemiology.’ Although hospitalization rates for UC are
decreasing in Western nations, there has been an increase
in hospitalizations in newly industrialized countries.® This
could be attributed to increasing incidence of UC along
with limited access to advanced therapies in developing
countries.” Similarly, in a nationwide registry—based
study, a declining trend in emergency colectomy rates was
observed from 2000 to 2014 in the United States, while
rates of elective ileoanal pouch surgery remained stable.®
Rates of colectomy in patients with UC from 2007 to
2016 in the United States have decreased as the use of
biologic drugs has increased, suggesting a potential asso-
ciation between advanced treatment and the reduction in
need for colectomy.’

Risk Stratification

In 1955, Truelove and Witts conducted a random-
ized controlled trial (RCT) of cortisone in hospitalized
patients with UC in which patients with severe disease
experienced worse outcomes than patients with moderate
or mild disease.”® Nearly 70 years later, the criteria that
they developed to define severe disease are still commonly
used. According to the Truelove and Witts definition,
ASUC is characterized by the presence of 6 or more

bloody stools per day and at least one of the following
signs of systemic toxicity: tachycardia (mean pulse rate
>90 beats per minute), fever (>37.8 °C), anemia (hemo-
globin <105 g/L), and/or a raised erythrocyte sedimenta-
tion rate (>30 mm/hr). These criteria were later modified

to include elevated CRP (>30 mg/L) (Table 1)."

Initial Management

Patients with ASUC should be admitted urgently
and treated according to a standardized management
approach to prevent complications. Intravenous cor-
ticosteroids remain the gold standard for initial treat-
ment. The pooled response rate following intravenous
corticosteroids is reported to be 67% (95% CI, 65-69)
with a colectomy rate of 27% (95% CI, 48-76)."? In
patients requiring nutritional support, enteral nutrition
is preferred over parenteral nutrition because it is associ-
ated with fewer adverse events in ASUC." All patients
should receive thromboprophylaxis unless there is a clear
contraindication." Importantly, rectal bleeding associ-
ated with ASUC is generally not a contraindication to
thromboprophylaxis. Stool cultures are essential to rule
out C difficile and other bacterial infections. Although
C difficile infection in patients with ASUC requires
appropriate antibiotic therapy, routine antibiotics are
not recommended in all patients. Colonic biopsy with
immunohistochemistry should be performed to exclude
active CMV infection, especially in patients with a his-
tory of corticosteroid dependency.” Performing CMV
polymerase chain reaction analysis in peripheral blood
and tissues is not routinely recommended, as sensitivity
and specificity are suboptimal.’®

Predictors of Response to Corticosteroids
Corticosteroids (methylprednisolone 60 mg or hydro-
cortisone 300-400 mg intravenously) are generally
administered for at least 3 to 5 days before proceeding
to salvage therapy, as a longer course of corticosteroids is
associated with increased morbidity'” and higher doses are
not superior to standard doses.'*'® Approximately 40% of
patients fail to respond to intravenous corticosteroids and
are at an increased risk of complications.’ Therefore, early
identification of these patients and instituting appropriate
salvage therapy are crucial.

A number of prognostic indices comprised of clini-
cal, endoscopic, and biochemical parameters have been
developed to predict corticosteroid therapy failure and
subsequent colectomy (Table 2). CRP is one of the com-
monly monitored biomarkers, and a persistently high
CRP on day 3 of corticosteroids has been associated
with corticosteroid failure.” Criteria developed by Travis
and colleagues based on a retrospective case series of 48
patients with ASUC demonstrated that elevated stool
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Table 2. Risk Prediction Scores for Corticosteroid Failure in Acute Severe Ulcerative Colitis

Name of score,

year of first Day of assessment Accuracy in predicting cortico-
publication Components of score following IV corticosteroids | steroid failure/colectomy
Lindgren index,"” | Serum CRP (mg/L) x 0.14 + stool Day 3 Sensitivity = 76.4%
1998 frequency Specificity = 80.7%
(Cutoff >8) PPV = 72%
Oxford criteria,” | Stool frequency >8/day or stool frequency | Day 3 PPV = 85%
1996 3-8/day with CRP >45 mg/L
Seo index,? Stool frequency, blood, nocturnal stools, | After 2 weeks of therapy PPV = 83%
2002 abdominal pain, activity level
(Cutoff >200)
Ho index,” Stool frequency, colonic dilatation, serum | Day 3 Sensitivity = 85%
2004 albumin levels Specificity = 75%
(Cutoff >4)
AIIMS index,* UCEIS >6 and fCal >1000 pg/g On admission: UCEIS Sensitivity = 29%

2017 Day 3: fCal Specificity = 100%
PPV = 100%

ACE index,” CRP 250 mg/L (1 point), serum albumin | On admission Sensitivity = 73.5%

2020 <30 g/L (1 point), severe disease on Specificity = 89.7%
endoscopic assessment (1 point) PPV =78.1%
(Cutoff = 3) NPV = 87.1%

ADMIT-ASC CRP 2100 mg/L (1 point), serum On admission Sensitivity = 32%

score,? albumin <25 g/L (1 point), UCEIS 24 Specificity = 96%

2022 (1 point) or 27 (2 points) PPV = 84%
(Cutoff 23)

ACE, Albumin, CRP, and Endoscopy; ADMIT-ASC, admission model for intensification of therapy in acute severe colitis; AIIMS, All India Institute of Medical Sciences;

CRP, C-reactive protein; fCal, fecal calprotectin; IV, intravenous; NPV, negative predictive value; PPV, positive predictive value; UCEIS, Ulcerative Colitis Endoscopic

Index of Severity.

frequency (>8 per day) or between 3 and 8 stools per day
along with a CRP concentration of greater than 45 mg/L
on day 3 of admission predicted an 85% likelihood of
colectomy.? Ho and colleagues formulated a risk score
using stool frequency, colonic dilatation, and serum
albumin levels on day 3 as predictive variables in which
patients with a score of 4 or greater had a corticosteroid
failure rate of 85%.?' Similarly, the Seo index predicted
a colectomy rate of 60% and 83% after 1 and 2 weeks
of corticosteroids, respectively, in patients with a score of
greater than 200.2 In the index developed by Lindgren
and colleagues, CRP and stool frequency were considered
predictive factors of corticosteroid response (CRP mg/L x
0.14 + number of bowel movements)." A score of greater
than 8 on day 3 of intravenous corticosteroids was associ-
ated with colectomy in 72% of patients within 30 days.
Some markers have been shown to be useful in
predicting outcomes as early as day 1 of hospitalization.
Notably, the number of systemic Truelove and Witts cri-
teria present on admission, in addition to at least 6 bloody
stools per day, has been correlated with colectomy (1 cri-
terion: 8.5%; >3 criteria: 48%).! The Ulcerative Colitis
Endoscopic Index of Severity (UCEIS) has been used to
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identify high-risk patients at the time of admission. A
UCEIS score of 7 or greater was shown to be associated

with the need for salvage therapy in 79% (n=11/14) of
patients with ASUC.? In a subsequent study, 100% of

patients with a UCEIS score of greater than 6 on admis-
sion day and a fecal calprotectin level greater than 1000
pg/g on day 3 did not respond to corticosteroid therapy.**
Most recently, a predictive model composed of objective
parameters (serum albumin, CRP, and UCEIS score) was
developed in a patient cohort from Oxford, United King-
dom, and was externally validated in 2 additional cohorts.
A score of 3 or greater on the day of admission had a
predictive value of 84% for corticosteroid failure.”

Medical Salvage Therapy

Patients who fail intravenous corticosteroids require either
medical or surgical salvage therapy. Cyclosporine and
infliximab have been systematically investigated in clinical
trials and are recommended as medical salvage therapy in
ASUC. In the open-label CYSIF trial, 115 patients with
corticosteroid-refractory ASUC were randomized 1:1 to
infliximab (5 mg/kg intravenously on days 0, 14, and 42)
and cyclosporine (2 mg/kg intravenously per day for 1
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week followed by oral cyclosporine).?® The primary out-
come was treatment failure (absence of clinical response
at day 7, relapse between day 7 and day 98, absence of
corticosteroid-free remission at day 98, a severe adverse
event leading to treatment interruption, colectomy, or
death). There was no statistically significant difference
between infliximab and cyclosporine in treatment failure,
adverse events, and colectomy-free survival at 1 year and
5 years.” In the subsequent open-label, pragmatic RCT
CONSTRUCT, 270 patients were randomly allocated
1:1 to receive infliximab (5 mg/kg intravenously at weeks
0, 2, and 6) or cyclosporine (2 mg/kg intravenously
for 7 days, followed by 5.5 mg/kg orally per day for 12
weeks).?® No significant differences were found between
the 2 drugs with respect to the primary endpoint of
quality-adjusted survival, or the secondary endpoints
of colectomy rates, time to colectomy, serious adverse
events, and death. A meta-analysis of RCTs that inves-
tigated infliximab and cyclosporine as salvage therapy
in corticosteroid-refractory UC also found no signifi-
cant differences between infliximab and cyclosporine.?”
Although consensus guidelines do not favor either agent,
infliximab is generally preferred at regular or accelerated
dosing regimens because of ease of administration and
concerns of cyclosporine-related nephrotoxicity and
neurotoxicity, especially when associated with hypercho-
lesterolemia and hypomagnesemia. Therefore, long-term
use of cyclosporine is not recommended, and patients
who responded to intravenous cyclosporine should be
bridged to an alternative maintenance therapy such as
thiopurines.®® Thus, cyclosporine is not advisable for
patients who have previously failed thiopurine therapy.*
However, recent evidence for the use of biologics as main-
tenance therapies, including vedolizumab, ustekinumab
(Stelara, Janssen), and ozanimod (Zeposia, Bristol Myers
Squibb), following cyclosporine rescue therapy has
emerged.’® Additionally, there have been reports of
sequential rescue therapy after failure of initial salvage
therapy, but it is not recommended owing to increased
risk of adverse events.*

Accelerated Dosing of Infliximab

Increased clearance of infliximab in patients with ASUC,
especially in those with high inflammatory burden, led to
the hypothesis that higher induction doses of infliximab
may be needed in this population. However, the data
supporting this hypothesis are conflicting.

Several observational studies have assessed different
accelerated induction regimens, including higher doses
(10 mg/kg) and increased frequency of dosing than the
standard dosing schedule (5 mg/kg intravenously at weeks
0, 2, and 6, followed by every 8 weeks). In a retrospec-
tive study by Kohn and colleagues, a statistically higher

proportion of patients receiving a single infusion of inflix-
imab underwent colectomy compared with patients who
received more than 1 infusion (35% vs 5%; P=.001).%
Gibson and colleagues significantly decreased colectomy
rates with intensified infliximab dosing in patients with
corticosteroid-refractory ASUC compared with historical
controls (6.7% vs 40%; P=.039) during the induction
period; however, longer-term colectomy rates were simi-
lar between standard and accelerated dosing regimens.®®
Conversely, a systematic review by Sebastian and col-
leagues that included 10 observational studies assessing
a pooled population of 705 patients found no difference
between accelerated and standard induction regimens
associated with either short-term (17% vs 14.5%) or
long-term (25% vs 30.7%) colectomy rates, and no sig-
nificant difference in complication rates.” Although clini-
cians often use accelerated regimens as off-label therapy,
the evidence supporting this practice is limited. RCTs
exploring optimal dosing strategy for infliximab in ASUC
(NCT02770040, NCT03937609%') are underway.

Factors Influencing Response to Salvage Therapy
Despite improved management protocols and availability
of biologics, short- and long-term colectomy rates with
medical salvage therapy remain high (26%-47% and
36%-58% for cyclosporine, and 0%-50% and 35%-50%
for infliximab, respectively).** To date, no validated scores
exist to predict medical salvage therapy response. Age over
40 years, high CRP and low serum albumin at the time of
infliximab initiation, and severe endoscopic lesions have
been shown to be predictive of salvage therapy failure.?
These factors indirectly suggest that high inflammatory
burden is associated with poor response, especially for
infliximab, and could be a result of increased clearance
of infliximab by several mechanisms. High mucosal and
systemic levels of tumor necrosis factor (TNF), which
is associated with severe disease, neutralize anti-TNF
antibodies, acting as an “antigen sink.”** Intestinal losses
owing to increased gut permeability secondary to mucosal
ulceration also contribute to lower drug exposure. Last,
observational studies have suggested that fecal loss of anti-
TNF is associated with severe disease and lower serum
drug concentrations.* These clearance mechanisms can
result in subtherapeutic infliximab levels and may con-
tribute to poor response.?

Tofacitinib Salvage Therapy

Tofacitinib (Xeljanz, Pfizer) is a Janus kinase (JAK)
inhibitor that blocks predominantly JAKI and JAK3
at therapeutic doses. Phase 3 pivotal studies from the
OCTAVE clinical program demonstrated the efficacy and
safety of tofacitinib in moderate to severe UC, leading
to approval by the US Food and Drug Administration
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(FDA) in 2018.% However, concerns were raised regard-
ing an increased risk of major adverse cardiac events and
thrombotic events in patients with rheumatoid arthritis
exposed to tofacitinib.” Consequently, the FDA issued a
black box warning for all currently approved JAK inhibi-
tors, and guidelines now recommend tofacitinib as a
second-line agent after failure of anti-TNF therapy in the
United States.

Case reports and series have described off-label use of
tofacitinib in patients with ASUC who did not respond
to corticosteroid therapy.*®* Conceptually, several char-
acteristics make tofacitinib an attractive candidate for
inpatient induction therapy. First, the drug is readily
absorbed and symptomatic improvement can be seen as
early as day 3 in moderate to severe UC.® Second, as a
small molecule, tofacitinib is less susceptible to intestinal
loss than infliximab. Third, tofacitinib has been shown to
be effective in patients with moderate to severe UC who
have failed anti-TNF therapy.’! Broad-spectrum immu-
nosuppressive effects are important limitations among
patients who are at substantial risk of life-threatening
infections and thromboembolic disease.

A retrospective cohort study of tofacitinib in hos-
pitalized pediatric patients with UC who had failed
corticosteroids and infliximab demonstrated that 8 out
of 11 (73%) patients were free of colectomy at 90 days
and 6 (54%) were free of colectomy at 6 months.>* In
a case-control study, patients hospitalized with ASUC
who received tofacitinib (n=40) were matched to con-
trols with ASUC according to sex and date of admission
(n=113).% The 90-day colectomy rate was significantly
lower in patients managed with tofacitinib induction
therapy in addition to intravenous corticosteroids (hazard
ratio, 0.28; 95% ClI, 0.10-0.81; P=.018) compared with
patients in the control group when adjusted for disease
severity covariables. Subgroup analyses showed that this
benefit was statistically significant with tofacitinib doses
of 10 mg 3 times daily, but not with twice-daily dos-
ing. Although these data are interesting, they are largely
limited to retrospective case series and should not be used
to inform routine clinical practice. The efficacy and safety
of tofacitinib for ASUC should be assessed rigorously in
an RCT.

Colectomy

Patients who are refractory to medical therapy should be
offered surgery. Subtotal colectomy is the surgery of choice
in the emergent setting. Subsequently, ileal pouch—anal
anastomosis performed in a staged manner is generally
the preferred approach, although some patients choose
completion proctectomy with permanent end ileostomy.
Emergency colectomy is associated with higher morbid-
ity and mortality rates than semi-elective procedures,* so

controlling inflammation promptly with timely initiation
of medical therapy is important.® Age, longer hospital
stay, superimposed infections, prior admission owing
to inflammatory bowel disease, and male sex are some
of the factors associated with increased mortality after
emergency colectomy.”® However, delaying the decision
for surgery can be associated with increased postoperative
morbidity and mortality, especially in patients exposed
to intravenous corticosteroids for longer than 7 days.”
This underscores the importance of predicting response
to medical therapy early in the course of ASUC and early
decision-making.

Conclusion

ASUC is a potentially life-threatening condition that
requires hospitalization and intensive medical and sup-
portive management to prevent complications. Early
identification of patients at a high risk for corticosteroid
failure and timely initiation of salvage therapy are critical.
The choice of therapy depends on several factors, includ-
ing clinical, endoscopic, and laboratory parameters and
prior treatment history, and should be a collective deci-
sion made by the patient and a multidisciplinary team
of health care professionals comprised of the treating
physician, gastroenterologists, and surgeons. Although a
number of models have been developed to predict cortico-
steroid response in patients with ASUC, validated tools to
predict the failure of medical salvage therapy are lacking.

Infliximab and cyclosporine are the only agents
currently approved for medical salvage therapy, and off-
label use of tofacitinib has been reported in case series.
Although available data supporting use of tofacitinib in
patients with ASUC are insufficient to make any recom-
mendations, future clinical trials might shed light. Surgi-
cal decision-making should not be delayed while cycling
through different agents; therefore, early prediction of
response to medical therapy failure is crucial.
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