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Strategies for the Care of Adults Hospitalized for Active Ulcerative Colitis
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This article has an accompanying continuing medical education activity on page e99. Learning Objective—At the end
of this activity, the successful learner will be able to demonstrate principles of managing ulcerative colitis and setting

expectations for patients admitted to the hospital with active ulcerative colitis.
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Ulcerative colitis is a chronic inflammatory disease of the
colon; as many as 25% of patients with this disease require
hospitalization. The goals of hospitalization are to assess
disease severity, exclude infection, administer rapidly act-
ing and highly effective medication regimens, and deter-
mine response. During hospitalization, patients should be
given venous thromboembolism prophylaxis and moni-
tored for the development of toxic megacolon. Patients who
do not respond to intravenous corticosteroids should be
considered for rescue therapy with infliximab or cyclospor-
ine. Patients who are refractory to medical therapies or who
develop toxic megacolon should be evaluated promptly for
colectomy. Patients who do respond to medical therapies
should be discharged on an appropriate maintenance regi-
men when they meet discharge criteria. We review practical
evidence-based management principles and propose a day-
by-day algorithm for managing patients hospitalized for
ulcerative colitis.

Keywords: Ulcerative Colitis; Colectomy; Inflammatory Bowel
Disease; Inpatient Management.

Watch this article’s video abstract and others at http://
tiny.cc/bz9jv.

Scan the quick response (QR) code to the left with
your mobile device to watch this article’s video ab-
stract and others. Don’t have a QR code reader? Get
one by searching “QR Scanner” in your mobile de-
vice’s app store.

Ulcerative colitis (UC) is a chronic inflammatory disease
of the colon that usually is manifest as diffuse, con-

tinuous, superficial inflammation of the colon. During peri-
ods of flare, some patients experience severe symptoms that
require hospitalization. In severe cases, inflammation can
become transmural, leading to deep ulcerations and risk of
toxic megacolon. The estimated risk of a patient with UC
requiring hospitalization for severe colitis ranges from 18%
to 25%.1,2 One study revealed that 9% of patients admitted

ith active UC undergo colectomy during that hospitaliza-
ion.3 However, patients admitted with severe UC have a 27%

ate of colectomy.4 The mortality of severe UC is 1% and the
ortality of toxic colitis is much higher.1,4 The total number
f hospitalizations for UC in the United States increased by
2% from 1998 to 2007.5 Although the treatment of severe

colitis recently was reviewed,6 specific detailed recommenda-
ions for management of individual patients are limited in
he literature. We provide practical, evidence-based manage-

ent principles for the care of patients hospitalized for UC.

Definition of Severe Ulcerative Colitis
Several instruments can be used to define and quantify

severe UC in clinical practice including the commonly used
Truelove and Witts Index (Table 1).7 The Lichtiger Index (Sup-

lementary Table 1)8 has been used to assess disease activity in
clinical trials but does not correlate with other measures of
disease activity or clinical outcomes. Patients with severe dis-
ease, as defined by the Truelove and Witts Index, should be
distinguished from outpatients with moderate to severe disease
unresponsive to conventional therapy that were included in
clinical trials of infliximab9 and adalimumab.10

Indications for Hospitalization
Indications for hospitalization of patients with UC can

include severe disease, toxic megacolon, failure of outpatient
medical therapy, complications of the disease (ie, arterial or
venous thromboembolism), complications related to medical
therapy (ie, opportunistic infections), and severe extraintestinal
manifestations.

Goals of Hospitalization
The primary goals during hospitalization are to com-

prehensively assess disease activity, monitor for complica-
tions, and apply medical treatments and/or surgery to im-
prove the patient’s symptoms. During the hospital
admission, the medical team should determine the severity

Abbreviations used in this paper: CMV, cytomegalovirus; CT, com-
puted tomography; IBD, inflammatory bowel disease; PCR, polymer-
ase chain reaction; TNF, tumor necrosis factor; TPMT, thiopurine meth-
yltransferase; UC, ulcerative colitis.
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and anatomic extent of disease and assess for factors that
might have led to disease exacerbation. Anatomic extent of
disease is an important prognostic indicator: the presence of
pancolitis is associated with more disease-related complica-
tions, higher rates of failure of medical therapy, and a higher
rate of colectomy.11–13 It is important to exclude concomitant
infection with Clostridium difficile or cytomegalovirus (CMV).
Rapidly acting and highly effective medication regimens
such as intravenous steroids, infliximab, and cyclosporine
should be administered while obtaining surgical consulta-
tion and following up the patient closely to determine re-
sponse to medical therapy and need for additional salvage
medical therapy or colectomy.

Many of the treatments for severe colitis initially described in
1974 by Truelove and Jewell14 remain the mainstay of treatment
oday, including intravenous fluids, electrolyte supplements, trans-
usion as needed, and intravenous steroids. The goal of medical
herapy is to markedly improve symptoms such as urgency, pain,
nd frequent or bloody stools and to transition the patient to an
utpatient medication regimen. See the section on Discharge Cri-
eria, and Follow-Up Evaluation for proposed discharge criteria.
atients with massive hemorrhage, perforation, or toxic megaco-

on with impending perforation should not be considered for
edical therapy, and should be evaluated immediately by a sur-

eon, ideally a colorectal surgeon or a general surgeon with expe-
ience in UC when available. When medical therapy is successful,
atients should be expected to achieve or nearly achieve clinical
emission before discharge. Some patients do not respond to

edical therapy; for these cases, clinical judgment and clinical
rediction rules should be used to assess prognosis (Figure 1,
hich includes previously published clinical prediction rules
ithin a proposed algorithm for the care of patients admitted
ith active UC). Lastly, attention should be paid to the preven-

ion, diagnosis, and treatment of toxic megacolon; prevention
f venous thromboembolism; and optimization of nutritional
tatus.

History and Physical Examination
Information collected on patients’ history should in-

clude a review of the initial diagnosis, anatomic extent of
disease, current symptoms, presence or absence of extraintesti-
nal manifestations, medical treatment history, smoking history,
and use of potentially exacerbating medications. Current symp-
toms should be characterized in terms of bowel movements
(number, consistency, presence of nocturnal bowel movements,

Table 1. Truelove and Witts Criteria for Evaluating the Severi

Variable
Mild

disease

tools, number/d �4
lood in stool Intermittent Freque
emperature, °C Normal
ulse, beats/min Normal
emoglobin Normal �75%
rythrocyte sedimentation rate, mm/h �30
olonic features on radiograph Air, ed
linical signs Abdom

OTE. Moderate disease includes features of both mild and severe
presence of blood, and urgency), abdominal pain, bloating,
nausea and vomiting, fever, and weight loss. The patient’s vital
signs should be examined for evidence of hypovolemia or sepsis.
The abdominal examination should include an assessment of
the patient’s bowel sounds, identification of abdominal disten-
sion, and determination of the degree and location of any
abdominal tenderness, including the presence of guarding or
rebound. In patients treated with high-dose corticosteroids
and/or narcotic analgesics, as well as in elderly patients, the
abdominal examination may be less reliable. Many of these
symptoms and signs are nonspecific, so one should consider
other diagnoses that could present with symptoms and signs
that are similar to that of a UC flare, such as other gastroin-
testinal diseases (appendicitis, diverticulitis, adhesion-related
small-bowel obstruction, infectious colitis, and medication-in-
duced colitis) or nongastrointestinal diseases. Some symptoms
and signs that indicate nongastrointestinal diseases include
flank pain or tenderness (renal disease), or vaginal discharge
(gynecologic disease).

Diagnostic Testing
Figure 1 presents a proposed algorithm for the care of

patients admitted with active UC, along with a list of laboratory
tests that should be performed at admission and throughout
hospitalization. Initial laboratory tests should be performed to
assess disease severity (complete blood count with differential,
chemistry, erythrocyte sedimentation rate, and levels of albu-
min and C-reactive protein) and identify co-infections (stool
culture and testing for C difficile).

Forty percent to 50% of patients hospitalized for severe UC
fail intravenous steroid therapy; therefore, tests required to
initiate rescue therapy with infliximab and azathioprine or
cyclosporine and azathioprine should be performed at admis-
sion. These tests include assays for thiopurine methyltrans-
ferase (TPMT) enzyme activity or genotype (in anticipation of
azathioprine therapy); tests for latent Mycobacterium tuberculosis
infection (chest radiograph and purified protein derivative or
QuantiFERON; Cellestis Limited, Carnegie, Victoria, Australia),
hepatitis B surface antigen, surface antibody, and core antibody
(in anticipation of infliximab); and assays for serum concentra-
tions of cholesterol and magnesium (in anticipation of cyclo-
sporine or tacrolimus).

Although not all patients require a computed tomography
(CT) scan, a plain film of the abdomen should be considered for
all patients to screen for a dilated colon or free air. Abdomi-

Ulcerative Colitis

evere disease Fulminant disease

�6 �10
Continuous

�37.5 �37.5
�90 �90

ormal value Transfusion required
�30 �30

tous wall, thumbprinting Dilatation
tenderness Abdominal distention and tenderness

se.7
ty of

S
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nopelvic CT scans should be considered for patients with severe
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abdominal pain or tenderness, nausea and vomiting, fever,
distension, or increased white blood cell count.

Endoscopy
Patients hospitalized with severely active UC should be

assessed by early flexible sigmoidoscopy, to assess disease extent
and severity, to identify C difficile infection, and to collect biopsy
samples for analysis of CMV infection. Endoscopic findings of
deep ulcerations could indicate the presence of CMV, Crohn’s
disease, or severe UC. Deep ulcers and extensive disease are
associated with failure of medical treatment and a higher rate of
colectomy.12,13,15 Typically, flexible sigmoidoscopy should be
performed early after admission (within the first 48 h) to assess
disease severity and identify CMV infection.

The safety of colonoscopy during an acute flare of UC has
been shown12,16,17; however, caution should be taken when a
patient has a severely ulcerated or distended colon to avoid
precipitating a perforation or toxic megacolon. Endoscopy gen-
erally is contraindicated in the presence of toxic megacolon. A
large retrospective study revealed that there was a higher risk of
perforation during colonoscopy of inflammatory bowel disease
(IBD) inpatients, compared with healthy controls (1% vs 0.6%,
respectively).18 Such patients might have a higher risk for per-
foration; therefore, terminal ileal intubation for examination

Figure 1. Proposed algorithm for managing ulcerative colitis in the hos
atient but needs to be while tolerating a full diet and manageable for t
and biopsy should not be a priority. s
Medical and Surgical Treatment of
Severe Ulcerative Colitis
Medications
Mesalamine and other 5-Aminosalicylate–based

medications. The value of continuing mesalamine therapy in
patients hospitalized for severe UC is limited. Some experts
advocate a trial of stopping mesalamines and other 5-Amin-
osalicylates because of the possibility of a paradoxic worsening
of diarrhea either from a hypersensitivity reaction or a drug-
induced exacerbation of colitis that can be indistinguishable
from a flare.19 –22

Corticosteroids. Patients should be considered for
hospitalization and treatment with intravenous steroids when
they have failed to respond to oral prednisone, 40 to 60 mg/d,
or have severe UC. The recommended steroid dosing regimen
for hospitalized patients with UC is methylprednisolone (40 mg
to 1 mg/kg), administered once daily as an intravenous bolus.
Once transitioned to oral steroids, the optimal dose of predni-
sone is 40 mg/d, which is more effective than 20 mg/d and
similar in efficacy to 60 mg/d, but with fewer side effects.23 A
mall randomized controlled trial of oral prednisolone compar-
ng 40 mg once daily to 10 mg 4 times daily in patients with
ctive proctocolitis revealed no difference in response rates or

3,15,63 *Exact number of acceptable bowel movements varies patient to
atient.
pital.1
ide effects between the groups.24 Although the optimal taper
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strategy is unknown, a commonly used taper is to give patients
prednisone, 40 mg/d for 2 to 4 weeks, and then taper the dose
by 5 mg/wk, to a daily dose of 20 mg, and then by 2.5 to 5
mg/wk, until prednisone is discontinued.

There have been no randomized controlled trials of intrave-
nous corticosteroids for the treatment of severe UC. A system-
atic review of 32 cohort studies and controlled trials of intra-
venous steroids in UC from 1974 to 2006 showed that 581 of
1991 patients (27%) required colectomy and 22 patients (1%)
died.4 Clinical remission generally occurs in steroid-sensitive
ases within 5 to 7 days25; however, only approximately 60% of

patients hospitalized for severe UC respond to intravenous
corticosteroids.14,26 –28

Thiopurine immunosuppressives (azathioprine
and 6-mercaptopurine). The active metabolites for the thio-
purine agents have a half-life of 3 to 5 days, requiring 2 to 4
weeks to reach a steady state and up to 8 to 10 weeks to reach
a maximal clinical effect. They therefore have little utility as
inductive agents in hospitalized patients with severe UC, but
can be useful as an adjunctive agent for infliximab and as a
maintenance agent after treatment with cyclosporine or tacroli-
mus. They often are initiated or continued in hospitalized
patients with UC who previously received one of these treat-
ment regimens. The activity or genotype of TPMT should be
checked before initiating thiopurine immunosuppressive ther-
apy to determine the suggested starting dose.29

Cyclosporine. The calcineurin inhibitor cyclosporine
is a rapidly acting immunosuppressive agent that is effective for
severely active UC. Contraindications to using cyclosporine
include hypocholesterolemia (risk of seizure), infection, and
significant renal insufficiency. A small placebo-controlled trial
showed that intravenous cyclosporine was effective in hospital-
ized patients with severe steroid-refractory UC (82% in the
cyclosporine arm vs 0% in the placebo arm)30; however, at 6

onths, only 45% had avoided colectomy.31 Other studies have
shown that monotherapy with intravenous cyclosporine (4 mg/
kg) is comparable with treatment with intravenous steroids32 or
intravenous steroids in addition to cyclosporine.33 One recent
fficacy trial showed that intravenous cyclosporine was not
uperior to infliximab in patients who failed treatment with
ntravenous steroids.34 In a review of randomized controlled

trials of cyclosporine for severe UC in the hospital setting,
responses ranged from 64% to 84%35; however, over a longer
term (5–7 y of follow-up evaluation), 38% to 78% of patients still
required colectomy.36 – 40 Relapse rates are higher among pa-
ients who previously failed maintenance therapy with azathio-
rine or 6-mercaptopurine.36,39

Cyclosporine is given as a continuous infusion of 2 mg/kg
over 24 hours, with a target whole-blood cyclosporine A con-
centration (high-performance liquid chromatography or mono-
clonal radioimmunoassay) of approximately 200 to 250 ng/
mL.41 Patients typically respond within 7 days; lack of response
within that time frame should prompt a colectomy. If a patient
responds to intravenous cyclosporine, they eventually should
be discharged on oral cyclosporine (Sandimmune [Novartis
Pharmaceuticals Corporation, East Hanover, NJ] or Neoral
[Novartis Pharmaceuticals Corporation] or Gengraf [Abbott
Laboratories, North Chicago, IL]) at a dose that is approxi-
mately 2-fold the total daily dose that they received intrave-
nously, with a target trough concentration of 200 to 250

ng/mL. Oral cyclosporine therapy should overlap with either
azathioprine or 6-mercaptopurine therapy for 2 to 3 months
before it is tapered for maintenance of remission. Outpatients
who do not respond to, or are intolerant of, thiopurines should
not receive salvage cyclosporine therapy because cyclosporine is
given with the ultimate goal of transitioning to a thiopurine
therapy for long-term maintenance after induction of remis-
sion. There are no studies of oral cyclosporine for maintenance
of remission in patients with UC.

Infliximab. Infliximab is an immunoglobulin (Ig)G1
monoclonal antibody to tumor necrosis factor (TNF); it is
effective for treatment of outpatients with moderately to se-
verely active UC.9 Two placebo-controlled trials showed that
infliximab is effective in hospitalized patients with severely
active UC who fail intravenous steroids.42,43 Contraindications
o infliximab are listed in Figure 1. Two small controlled trials
ave indicated the similar efficacies of infliximab and intrave-
ous steroids in hospitalized patients with severely active
C.44,45 One recent efficacy trial showed that intravenous cy-

losporine was not superior to infliximab in patients who failed
ntravenous steroids.34

The dosing regimen for induction therapy with infliximab is
intravenous administration of 5 mg/kg at weeks 0, 2, and 6.
Infliximab (5–10 mg/kg) can be administered subsequently ev-
ery 8 weeks to maintain remission. A comparative effectiveness
trial in outpatients with steroid-refractory UC showed that
combination therapy with infliximab and azathioprine was
more effective than either agent alone,46 so combination ther-
apy is preferred. No similar trials have been performed on
inpatients. If one chooses to treat a patient with a thiopurine,
they should be tested for TPMT at the time of admission
because of prolonged testing turnaround times. Although ear-
lier data indicated an increased risk of postoperative complica-
tions in patients treated with infliximab,47– 49 several more-
ecent studies found no increased postoperative outcomes after
nfliximab use.50 –54

A note on rescue therapies. When a patient has no
contraindications to either cyclosporine or infliximab and the
center has adequate expertise with both, risks and benefits
should be discussed with the patient. Cyclosporine therapy has
a 1% to 2% mortality rate. A potential benefit of rescue therapy
with infliximab, compared with cyclosporine, is that infliximab
can be continued as maintenance therapy in patients who
respond. Patients who receive rescue therapy with infliximab or
cyclosporine also should start or continue taking azathioprine
or 6-mercaptopurine. Patients who fail to respond to rescue
therapy within 7 to 10 days should undergo colectomy rather
than treatment with another rescue therapy. Switching from
one rescue therapy to another has been reported to achieve
remission in 30% to 40% of patients but has been associated
with serious adverse events and infections in 16% to 20%, from
excessive immunosuppression, and some patients have died.55,56

Clinical Prediction Rules
It is useful to attempt to predict which patients will and

will not respond to intravenous steroid therapy. Several inves-
tigators have developed prediction rules to estimate the risk of
colectomy (Figure 1). One prospective study of 51 consecutive
episodes of severe UC reported that more than 8 bowel move-
ments/day after 3 days of treatment (or �2 bowel movements/d
with a C-reactive protein level �45 mg/L, or a Travis index of

�4) had an 85% positive predictive value for colectomy. The
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study also estimated a 60% rate of colectomy if, at day 7 of
treatment, patients had more than 3 bowel movements/d or if
blood was still visible in the stool.15 This index also has been
validated prospectively in a pediatric cohort57 and has been
used in practice as well as in clinical trials. An alternative
predictive index exists that uses the same parameters.43,58 A
newer prediction score known as the Ho Index gives points for
colonic dilation, albumin, and stool frequency; a sum greater
than 3 has an 80% positive predictive value for colectomy on
day 3 of intravenous corticosteroid use.13 This score was based

n a retrospective review of 167 patients with severe UC seen
onsecutively in one medical center and has not been validated
rospectively. The Ho Index also has been used to predict
voidance of colectomy with use of cyclosporine therapy among
atients who failed at least 5 days of corticosteroid use.59 It
hould be noted that clinical prediction calculations should not
eplace clinical judgment. Instead, these rules provide evidence-
ased percentages to assist the care team in setting expectations
egarding the possibility of colectomy.

Surgery
Indications for surgery in hospitalized patients include

long-standing disease refractory to medical therapy or emergent
severe disease or fulminant colitis that does not respond to
medical therapy, toxic megacolon, perforation, and refractory
hemorrhage.60 In patients with UC, perforation can occur in the
absence of colonic dilation and can present without classic
signs of peritonitis.61 Surgical consultation is highly recom-
mended for patients admitted with severe colitis because 27%
will require colectomy. It is important to try to identify patients
who are likely to require surgery because delay in surgery can
worsen outcomes.62– 64 There has been no demonstrable reduc-
ion in the colectomy rate during the past 30 years.4

The standard of care in the nonurgent elective setting is total
proctocolectomy, with or without a restorative procedure to
preserve fecal continence, through creation of an ileoanal J-
pouch from the terminal ileum. This surgery can be performed
open, laparoscopically, or robotically. The ranges of morbidity
and mortality for this surgery are 19% to 27% and 0.2% to 0.4%,
respectively.61,65 Total proctocolectomy with end-ileostomy
might be preferred for patients with significant medical comor-
bidities or distal rectal cancer, who are age 60 years or more, or
with pre-existing fecal incontinence.60

Patients who require emergent surgery typically undergo
restorative proctocolectomy in 3 stages. In the first stage, a total
or subtotal abdominal colectomy with end-ileostomy leaving a
rectal or rectosigmoid stump as a Hartmann’s pouch is per-
formed. Some surgeons bring the rectal stump up to the skin as
a mucus fistula, and others advocate bringing the rectosigmoid
stump to the subcutaneous tissue at the lower end of the
wound, so that stump dehiscence results in wound infection
rather than an intra-abdominal leak with abscess and peritoni-
tis.60,61 The goal in these cases is to treat the emergent condition
xpeditiously, allowing the patient to recover (systemically and
utritionally) and eventually undergo a restorative procedure or
completion proctectomy with end-ileostomy. If the patient is
candidate for restorative proctectomy, the procedure is com-

leted in 2 additional stages. In the second stage, the patient
ndergoes a completion proctocolectomy with an ileoanal J-

ouch and a diverting loop ileostomy. In the third stage, the
oop ileostomy is reversed. The goal of the 3-stage procedure is
o reduce the risk of abdominal sepsis and leakage.61

The potential risks of surgery include hemorrhage, infection,
small-bowel obstruction, intra-abdominal or pelvic sepsis/ab-
scess, anastomotic stricture, pouchitis, cuffitis, fistulas, reduced
female fertility, erectile and sexual dysfunction, and need for
surgical revision or excision of the pouch.60,61

Clostridium Difficile
Patients with IBD are at increased risk of developing C

ifficile infection and incidence rates nearly doubled in patients
ith UC from 1998 to 2004.66,67 One study from Japan found

that 40% of patients with symptoms of a UC flare were infected
with C difficile.68 Hospitalized patients with UC who become
infected with C difficile have a more aggressive disease course,
onger and more costly hospital stays, and colectomy rates of
pproximately 20%.66,69 Mortality is greater among patients
ospitalized with IBD and C difficile infection than patients with

BD without C difficile infection (adjusted odds ratio, 4.7) or
atients with C difficile infection without IBD (odds ratio, 2.2).

Although prior antibiotic use is a strong risk factor for
atients with C difficile infection, 39% of patients with concom-

tant IBD did not have antibiotic exposure within the previous
months in one cohort.70 Patients with IBD and C difficile

nfection also tended to be older and have more comorbidities
han patients with IBD without C difficile infection.69 C difficile
nfection often occurs in stable patients in remission or in
atients receiving combination or immunomodulator mono-
herapy before their clinical deterioration. In fact, maintenance
se of immunomodulators, but not biologics, was associated

ndependently with infection by C difficile, in one study.70 C
ifficile infection can mimic and exacerbate IBD.66 Because of the

associated poor outcomes, it is important to diagnose and treat
the infection promptly.

An enzyme-linked immunosorbent assay of stool samples for
C difficile toxins has a higher yield with repeated testing70; newer
and possibly more sensitive polymerase chain reaction (PCR)-
based assays need to be studied for patients with UC to assess
whether a reduced frequency of testing has sufficient sensitivity
to detect the infection in these patients (Supplementary Table
2).71 The endoscopic appearance of C difficile infection is differ-
nt in patients with IBD compared with controls.70 Pseu-

domembranes are seen in approximately 50% of all patients
with C difficile infection.66 One cohort of patients with IBD and

difficile infection had no typical features on endoscopy or
istology. The investigators advocated sending stool recovered
uring colonoscopy for C difficile testing in all patients with
ctive colitis.70

There are no guidelines for treatment of C difficile infection
that are specific to patients with IBD. Not specific to patients
with IBD, the Infectious Diseases Society of America suggests
that patients with C difficile infection undergo treatment with

etronidazole, as first-line therapy, unless the C difficile infec-
ion is severe, complicated, or is a second recurrence, in which
ase oral vancomycin should be given.71 No trials have studied

oral vancomycin in patients with IBD, but because of increasing
rates of metronidazole failure and arguably because of a higher
likely severity of disease in this subgroup, some experts have
recommended treating hospitalized patients with IBD with oral
vancomycin as first-line therapy. One retrospective analysis of

this practice associated lower rates of colectomy with a change
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from metronidazole to oral vancomycin as the initial treatment
regimen for patients with IBD and C difficile infection (from

5.5% to 3.5%, from 2004 to 2006).72 One possible approach
would be to initiate oral vancomycin either empirically (in
patients in whom the infection is highly suspected),66 or imme-
diately after establishing that they are infected with C difficile.

Patients with IBD and concomitant C difficile infection often
equire added immunosuppression in the near future.73 A re-

cent randomized trial revealed that treatment with fidaxomicin
was noninferior to treatment with vancomycin and was supe-
rior to vancomycin for reducing the rate of recurrent infection
with some strains of C difficile, although patients known to have
UC or Crohn’s disease were excluded from the study.74 Recur-
rence rates after treatment of C difficile infection are high; one
study revealed a 59% recurrence rate within 1 month of treat-
ment in patients with IBD in a small cohort, 26% of whom
required subsequent colectomy.66 Recurrent C difficile infection
an be treated by repeating the initially prescribed regimen and
f a second recurrence occurs, by a prolonged high-dose, and/or
apering doses, of oral vancomycin.71

Cytomegalovirus
Patients admitted to the hospital with an acute flare of

colitis should be evaluated for the possibility of a concurrent
infection with CMV— especially if they are receiving immuno-
suppressive medications that can reactivate latent infections.75

CMV infection (detection on objective tests, not necessarily
with associated symptoms) is common in the general popula-
tion and is not necessarily indicative of active disease. It is
unclear whether CMV infection in the colon in patients with
severe UC is pathogenic, a marker of more severe disease, or
simply an innocent bystander. A review of the literature indi-
cated that the presence of CMV antigens does not necessarily
increase disease severity, and that CMV infection is reactivated
in patients with severe UC but does not affect prognosis.76 The

revalence of CMV infection is difficult to estimate because of
he heterogeneity of data and because most studies have been
etrospective. Among specimens collected from colectomies, the
MV infection rate was as high as 22%.77 A higher prevalence of

CMV was reported among steroid-refractory patients (33%–
36%),78,79 but it is not clear whether these cases resulted from
steroid-induced reactivation of CMV or the CMV was a marker
of disease severity. Rates of colectomy among patients with
CMV infection have been decreasing, according to recent stud-
ies. It is unusual to detect CMV infection in patients with mild
to moderate UC.80,81 Furthermore, cyclosporine, high-dose ste-
oids, and tacrolimus can cause CMV to rapidly replicate and/or
ystemically disseminate.82

CMV-induced colitis typically affects immunocompromised
individuals, although it has been observed in patients who have
not received steroids or immunosuppression, including pa-
tients with IBD.75 CMV reactivation has not been associated
with the use of infliximab and, interestingly, TNF promotes
replication of CMV; the absence of TNF has been associated
with viral latency in vitro.76,83 The relationship between CMV
and UC is complex, however, in that there are occasional re-
ported cases of colitis and documented cases of CMV infection
that improved during treatment with corticosteroids and did
not require antiviral agents.79,84 Furthermore, CMV has been
detected in histologic specimens taken from patients without

active colitis.77 Because of the high rate of colectomy and
morbidity associated with CMV infection in patients with active
UC, patients with biopsy specimens that test positive for CMV
typically are treated with antiviral agents, despite the uncer-
tainty about how much of the colitis can be attributed to the
CMV infection.

Tests for CMV infection include endoscopic, histologic, se-
rologic, viral culture, antigen detection, and DNA analyses
(Supplementary Table 2). Of note, less than 60% of IBD patients
with CMV colitis have antigenemia.85 On the contrary, al-
hough DNA tests are sensitive, their specificity is question-
ble— cut-off values for determining whether or not a patient is
nfected with CMV have not been established or validated.75

Quantitative real-time PCR assays are more sensitive than an-
tigenemia tests or histologic analysis in detecting CMV in
samples from inflamed colon,85 but results do not always cor-
relate with those from immunohistochemical analysis; real-time
PCR might be so sensitive that it detects clinically insignificant
reactivation of CMV.

When a patient is admitted with UC, it is reasonable to
measure serum levels of CMV IgM and IgG, which together
have a strong negative predictive value. Patients with active UC
should be evaluated by endoscopy for CMV infection when they
are admitted to the hospital, without waiting for the results of
the serum antibody tests. Endoscopic features of CMV are
nonspecific but include deep ulcerations, patchy erythema, ex-
udates, microerosions, diffuse edema, and even pseudotumors.
Histologic examination reveals cytomegalic cells with large eo-
sinophilic Cowdry type A intranuclear inclusions, occasionally
surrounded by a clear halo and smaller cytoplasmic inclusions.
The detection of CMV on H&E can be improved by using
immunohistochemical assays that use monoclonal antibodies
against CMV immediate early antigen, which detect CMV in-
fection with 93% sensitivity. CMV infection affects the right
colon alone in 30% of cases.75 While awaiting pathology results,

negative result from a test for CMV antibodies (IgG) can be
sed to exclude CMV infection.

There have been no randomized clinical trials to investigate
hether Ganciclovir (Genentech USA, Inc, South San Francisco,
A) can be used to treat CMV infection in patients with severe
r steroid-refractory UC. Guidelines from the American College
f Gastroenterology do not make a specific recommendation
egarding treatment, but instead state that “treatment with
anciclovir may lead to clinical improvement.”86 The European

Crohn’s and Colitis Organization, however, recommends: “[i]n
case of severe colitis with CMV detected in the mucosa during
immunomodulator therapy, antiviral therapy should be initi-
ated and discontinuation of immunomodulators considered
until colitis symptoms improve. In case of systemic CMV infec-
tion immunomodulator therapy must be discontinued.”87

Regardless, the low risk of antiviral therapy prompts most
providers to treat CMV infections in patients with active colitis.
One approach would be to consider reducing immunosuppres-
sion or tapering steroids and administering intravenous ganci-
clovir (5 mg/kg), twice daily for 14 days, followed by (oral)
Valganciclovir (Roche Laboratories Inc, Nutley, NJ) (450 mg),
twice daily for 28 days, although the efficacy of oral Valganci-
clovir treatment for CMV colitis is not well established. The
most important adverse effect of ganciclovir is neutropenia.
Colitis remission rates after antiviral therapy for documented
CMV infection in IBD patients ranged from 67% to 100% in a

review of several small studies.75
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Toxic Megacolon
The most severe form of colitis is fulminant colitis.88

Toxic megacolon (Table 2), a potential complication of fulmi-
nant colitis, is a clinical diagnosis based on features of toxic
colitis and colonic dilatation.60,89 The traditional definition
includes at least 3 of the following: temperature higher than
38.6°C, heart rate greater than 120 beats per minute, white
blood cell counts greater than 10.5 � 103/mm3, and anemia,

lus at least 1 of the following: dehydration, altered mental
tatus, electrolyte disturbances, and hypotension.90

One percent to 2% of patients with severe UC progress to
toxic colitis and/or megacolon. A prospective study found that
7.9% of patients admitted with UC have toxic megacolon.91

Thirty percent of patients with toxic megacolon present within
3 months of diagnosis.92 It is important to test patients for C

ifficile infection. Although plain films are easy to repeat daily,
hey are less sensitive than CT for evaluating the extent and
everity of colitis, determining the presence of colonic dilata-
ion, and assessing for perforation.93

Medical and surgical expertise are each required to manage
patients with toxic megacolon. Barium enema, narcotic antidi-

Table 2. Summary of Toxic Megacolon91–100

Definition Clinical diagnosis: toxic colitis � colonic dilatation
Traditional definition90

At least 3 of the following:
Temperature �38.6°C
Heart rate �120 beats per min
White blood cell count �10.5 � 103/mm3

Anemia
Plus at least one of the following:

Dehydration
Altered mental status
Electrolyte disturbances
Hypotension

Predisposing
factors

C difficile infection, barium enema, narcotic
antidiarrheals, anticholinergics, loperamide,
diphenoxylate, narcotics

Other clinical
features

Abdominal distension and tenderness, decreased
or absent bowel sounds; dilated colon seen
on radiographs

Diagnostics Frequent physical examinations
Frequent laboratory tests (complete blood count,

electrolytes)
Testing for C difficile infection
CT scan of abdomen/pelvis initially and daily or

twice-daily abdominal radiographs to monitor
anagement Surgical

Immediate surgical consultation
Consideration of emergent colectomy

Medical
Treatment of underlying UC (eg, intravenous

corticosteroids)
Treatment of infections when found
Correction of electrolyte abnormalities
Broad-spectrum antibiotics
Transfusion of packed red blood cells if needed
Intravenous fluid administration
Total parenteral nutrition as indicated
Ask patient to roll around in bed or lie in knee-

elbow position every 30 minutes
arrheals, anticholinergics, loperamide, diphenoxylate, and nar-
cotics should be avoided because they have been associated with
the development of toxic megacolon. Frequent physical exam-
inations, laboratory tests, and daily or twice-daily abdominal
radiographs are important if toxic colitis or megacolon is sus-
pected. Patients should be transfused and receive intravenous
fluids, electrolytes, and total parenteral nutrition, as indicated.
Broad-spectrum antibiotics often are used in the management
of toxic megacolon because of the potential for microperfora-
tion. Nasogastric tube decompression is not helpful for colonic
decompression.94 Patients with marked distension should be
nstructed to roll around in bed or lie in the knee-elbow posi-
ion every 30 minutes because these maneuvers have been
hown to reduce colonic gas and bowel distension.95,96 Al-

though toxic megacolon is not necessarily an absolute indica-
tion for surgery, many advocate that surgery should be per-
formed immediately.97,98 One reason for this recommendation
is that many patients who initially respond to medical therapy
subsequently will require colectomy.

Pain Management
The primary method of pain control in patients with

severe UC is treatment of their underlying disease. Use of
narcotics should be avoided in patients hospitalized for UC
because they might precipitate megacolon, although one study
found that 70.1% of hospitalized patients with IBD received
narcotics.99 A retrospective review of patients with UC exposed
to narcotics during hospitalization did not report higher rates
of colectomy,100 although prospective studies are needed to
onfirm this finding. Narcotics are associated with increased
nfectious complications and mortality in patients with IBD.101

Oral analgesics such as tramadol and acetaminophen can be
used but may be insufficient to achieve a level of analgesia
acceptable to the patient. Nonsteroidal anti-inflammatory
drugs should be avoided because of their association with
disease exacerbation. Severe pain related to UC could represent
transmural inflammation and its persistence, despite medical
therapy, often warrants surgery.

Nutrition
Most patients hospitalized with severe UC should con-

tinue to receive a normal diet. Two randomized controlled trials
have shown that bowel rest does not affect the outcome of
severe UC in patients treated with intravenous prednisone.102,103

Patients with toxic colitis or megacolon should not ingest
anything by mouth because of the potential for imminent
surgical intervention. Peripheral or central intravenous nutri-
tion should be instituted if there is evidence of malnutrition,
which has been associated with increased length of stay, total
hospital charges, and in-hospital mortality in patients with
IBD.104 The goal of intravenous nutrition is to replace nutri-
ional deficits rather than for any primary therapeutic benefit.
ypoalbuminemia is associated with higher postoperative com-
lications and is often a contraindication to surgery that re-
uires anastomosis without a protective ileostomy.105

Venous Thromboembolism Prophylaxis
Active UC with bloody bowel movements is not a con-

traindication to venous thromboembolism prophylaxis with

low-molecular-weight heparin. IBD is recognized as a hyperco-
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agulable state,106 and both venous and arterial clots can occur
in usual or unusual sites. IBD is associated with an approximate
3-fold increase in risk of venous thromboembolism, and the
risks seem to be higher during a flare (hazard ratio, 8.4).107

Prophylaxis-dosed anticoagulation therefore is recommended
for patients hospitalized with IBD, although there have been no
data from prospective studies to show that this intervention is
effective.108,109

Discharge Criteria and Follow-up
Evaluation
There are no validated discharge criteria for patients

hospitalized for active UC. It is reasonable to delay discharge
until a patient has improved markedly (ideally defined as �1–2
nonbloody bowel movements/d, certainly not more than 3– 4
bowel movements/d), has transitioned to an appropriate out-
patient regimen of medications, and is able to tolerate oral
hydration and nutrition. Clinical improvement cannot be as-
sessed if the patient is not eating a normal or nearly normal
diet.

Communication with the patient is paramount. It is critical
to convey the plan for medical therapy, possible side effects,
warning signs that should trigger a return to the hospital,
contact information for the IBD treatment team, and the fol-
low-up plan at discharge.

Conclusions
UC is a chronic condition with a relapsing and remit-

ting course that often results in hospitalization. Severity can be
assessed and the extent of disease can be determined by con-
ducting a thorough history and physical examination, labora-
tory tests, and endoscopy and imaging analyses when applica-
ble. After exclusion of C difficile infection, the primary treatment
s administration of intravenous corticosteroids while prevent-
ng and monitoring for complications such as toxic megacolon
nd deep vein thrombosis. Inadequate response to steroids
hould prompt the use of infliximab or cyclosporine, usually in
ombination with azathioprine. Patients who are not respond-
ng to medical therapy should be referred for colectomy. Pa-
ients can be considered for discharge once they have had a

arked improvement in bowel habits with resolution of rectal
leeding and have a clear follow-up plan.

Supplementary Material
Note: To access the supplementary material accompa-

nying this article, visit the online version of Clinical Gastroenter-
ology and Hepatology at www.cghjournal.org, and at http://
dx.doi.org/10.1016/j.cgh.2012.07.006.
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Supplementary Content

Efficacy Data for Additional Drugs That
May Be Used in Patients With Severe
Ulcerative Colitis Are Described
Adrenocorticotropic Hormone
A small study using adrenocorticotropic hormone at a

dose of 80 U administered intramuscularly once daily was not
found to be superior to hydrocortisone 400 mg administered
intravenously.1 A small study using adrenocorticotropic hor-

one 80 U administered intramuscularly once daily was not
ound to be superior to hydrocortisone 400 mg administered
ntravenously.2 Another study revealed that hydrocortisone 300

g/d intravenously was superior to adrenocorticotropic hor-
one 120 U administered intravenously in patients who had

een treated with corticosteroids within the past 30 days. Pa-
ients not recently treated with corticosteroids had a better
esponse to adrenocorticotropic hormone than to hydrocorti-
one.1 Patients who had not recently been treated with steroids
hus may respond better to intravenous adrenocorticotropic
ormone compared with steroids.

Antibiotics
Antibiotics do not have a role in the treatment of UC

unless a documented or suspected co-existing infection with a
specific infectious organism is present. A placebo-controlled
trial of oral tobramycin in mild to moderately active UC showed
short-term induction efficacy but no maintenance benefit.3,4

One of 2 placebo-controlled trials of oral ciprofloxacin in pa-
tients with active UC failed to show efficacy.5,6 Placebo-con-
trolled trials in severely active UC showed that oral vancomy-
cin,7 intravenous metronidazole,8 intravenous tobramycin and

etronidazole,9 and intravenous ciprofloxacin10 are not effec-
tive in this patient population.

Tacrolimus
Tacrolimus has been used as an alternative to cyclo-

sporine and can be administered starting at 0.2 mg/kg/d and
adjusted to serum trough concentrations of 5 to 15 ng/mL. A
placebo-controlled trial showed that tacrolimus is effective in
hospitalized patients with severe active UC that is steroid-
dependent or steroid-refractory.11 High-dose tacrolimus (target
blood concentration, 10–15 ng/mL) was more effective than low-
dose tacrolimus (target blood concentration, 5–10 ng/mL). If a
patient responds to oral tacrolimus as an inpatient, it should be
continued as an outpatient with continued monitoring of trough
concentrations. Tacrolimus therapy should be overlapped for 2 to
3 months with azathioprine or 6-mercaptopurine for maintenance
of remission. Contraindications and toxicities of tacrolimus are
similar to those listed for cyclosporine.12 Five percent of patients
xperience nephrotoxicity from tacrolimus.11 Death from oppor-

tunistic infection has been reported.13

Adalimumab
Adalimumab is a fully human IgG1 monoclonal anti-

body to TNF that is effective for the induction and mainte-
nance of remission in outpatients with moderately to severely
active UC.14,15 No data exist regarding the use of adalimumab in
hospitalized patients with UC. Similarly, no data exist compar-

ing the efficacy between infliximab and adalimumab for the
treatment of UC. Adalimumab has recently been approved by
the Food and Drug Administration for use in UC.

Toxicity Data for Drugs That Are Used
in Patients With Severe Ulcerative
Colitis
Steroids
Steroids are associated with the frequent occurrence of

adverse effects and toxicity. Short-term toxicities of oral corti-
costeroids based on data from patients with Crohn’s disease
include moon face, acne, infection, ecchymoses, hypertension,
hirsutism, petechial bleeding, and striae.16 The rates of infection
n long-term steroid users range from 13% to 20%17; steroid use

remains an independent predictor for serious infection and
opportunistic infection.18,19 Other toxicities include drug-in-
duced diabetes mellitus,20 osteonecrosis,21,22 osteoporosis,23 ste-
roid myopathy, psychosis,24 cataracts, and glaucoma.25,26 Corti-
osteroid use is associated with higher rates of serious infection
nd mortality in patients with IBD.18,27

Azathioprine
Adverse effects of azathioprine or 6-mercaptopurine

include pancreatitis, fever, rash, arthralgias, malaise, nausea,
diarrhea, leukopenia, thrombocytopenia, infection, hepatitis,
and non-Hodgkin’s lymphoma and hepatosplenic T-cell lym-
phoma.28 –32

Cyclosporine
Major toxicities with intravenous cyclosporine 2 to 4

mg/kg in the setting of severe steroid-refractory UC include
nephrotoxicity (24%), infection (20%), seizure (4%), death (2%),
and anaphylaxis (1%). Minor toxicities include paresthesias
(51%), hypertension (39%), hypertrichosis (27%), hypomag-
nesemia (20%), hyperkalemia (13%), headache, tremor, gingival
hyperplasia, hepatotoxicity, nausea, and vomiting.33-36

Infliximab
Adverse events related to infliximab include acute infu-

sion reactions (characterized by shortness of breath, chest pain,
palpitations, flushing, fever, headache, and occasionally urti-
caria or hypotension) and delayed-type hypersensitivity reac-
tions.37 Other adverse events include drug-induced lupus, de-
myelinating disorders, exacerbation of congestive heart failure,
opportunistic infections, non-Hodgkin’s lymphoma and hepa-
tosplenic T-cell lymphoma,32,38,39 and reactivation of latent M
tuberculosis infection.40 One study in patients with Crohn’s dis-
ease revealed that 5 of 500 patients ultimately died of events
possibly related to infliximab.41

Dosing and Monitoring With Thiopurine
Immunosuppressives
Patients with wild-type enzyme activity or genotype

should receive azathioprine 2.0 to 3.0 mg/kg/d or 6-mercapto-
purine 1.0 to 1.5 mg/kg/d. Patients with intermediate enzyme
activity or heterozygote genotype should have a 50% dose re-
duction. Patients with low enzyme activity or homozygote or
compound heterozygote genotype generally should not receive
azathioprine or 6-mercaptopurine. After initiation of therapy,

the complete blood count with differential should be checked



c

r
w
i
a
o
J
t
p
t
s
d

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

1325.e2 POLA ET AL CLINICAL GASTROENTEROLOGY AND HEPATOLOGY Vol. 10, No. 12
every week for 1 month followed by twice monthly for 1 month
and then every 1 to 3 months thereafter.42

Pneumocystis Jerovecii Pneumonia
Prophylaxis
Pneumocystis jerovecii pneumonia was formerly pneumo-

ystis pneumonia or PCP.33

There are no consensus guidelines for the management of
Pneumocystis Jerovecii pneumonia prophylaxis in patients with
IBD on immunosuppression. A meta-analysis suggested the use
of Pneumocystis Jerovecii pneumonia prophylaxis when the risk of
developing Pneumocystis Jerovecii pneumonia reaches 3.5%.43 The
isk of Pneumocystis Jerovecii pneumonia in patients with UC
ho are receiving intravenous steroids in combination with

ntravenous cyclosporine or oral tacrolimus (plus or minus
zathioprine or 6-mercaptopurine) may approach this thresh-
ld.13,33–36 For this reason, some experts advocate Pneumocystis

erovecii pneumonia prophylaxis in this specific clinical set-
ing.44 A sample regimen for Pneumocystis Jerovecii pneumonia
rophylaxis is trimethoprim/sulfamethoxazole 1 tablet/d. Pa-
ients who are allergic to or cannot tolerate trimethoprim/
ulfamethoxazole can be given dapsone or aerosolized pentama-
ine.
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Supplementary Table 1. Lichtiger Index

Score 0 1

Diarrheal, number of stools 0–2 3–4
octurnal diarrhea No Yes
isible blood in stool 0% �50%

Abdominal tenderness None Mild and localized

Abdominal pain/cramping None Mild
Need for antidiarrheals No Yes
General well-being Perfect Very good
Fecal incontinence No Yes

NOTE. Also known as the Modified Truelove Witts Severity Index. Sev
Supplementary Table 2. Suggestions for Diagnosis and
Treatment of C difficile and CMV
Infections in Inpatients With
Ulcerative Colitis

C difficile
Diagnosis Toxin assays: enzyme-linked immunosorbent

assay daily vs PCR (frequency unknown,
possibly less frequently)

Endoscopy: typical endoscopic features of C
difficile infection may not be present

Histology: typical histologic features of C
difficile infection may not be present

Management Initial therapy:
If mild and uncomplicated: oral

metronidazole or oral vancomycin
If severe or complicated: oral vancomycin

Recurrence: prolonged, high-dose, and/or
tapering doses of oral vancomycin

MV
Diagnosis Serum testing: CMV IgM and IgG, which

together have a strong negative
predictive value

Endoscopy: deep ulcerations, patchy
erythema, exudates, microerosions,
diffuse edema, pseudotumors. Of note,
CMV can affect the right colon alone in
30% of cases

Histology (required for diagnosis):
cytomegalic cells with large eosinophilic
Cowdry type A intranuclear inclusions
occasionally surrounded by a clear halo
and smaller cytoplasmic inclusions
Immunohistochemistry increases the
sensitivity for detecting CMV to 93%

Management Consider reducing immunosuppression
2 3 4 5

5–6 7–9 �10

�50% 100%
Mild to moderate

and diffuse
Severe or rebound

Moderate Severe

Good Average Poor Terrible
Intravenous ganciclovir
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