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Abstract
Background—Outcomes of severe hematochezia from ischemic colitis vs. other colonic
diagnoses have not been well studied.

Objective—Our purposes were: 1) to compare demographics and outcomes of patients
hospitalized with severe hematochezia from ischemic colitis vs. other colonic diagnoses, 2) to
compare inpatient vs. outpatient start of bleeding from ischemic colitis, 3) to describe potential
risk factors.

Design—Prospective cohort study.

Setting—Tertiary referral academic centers.

Patients—Patients referred for gastroenterology consultation about severe hematochezia.

Interventions—Colonoscopic therapy was provided as indicated.

Main outcome measurements—Rebleeding, surgery and length of hospital stay

Results—Of 550 patients in the last 12 years with severe colonic hematochezia, 65 were caused
by ischemia. Major 30 day outcomes of ischemic colitis patients were significantly worse than
patients with other colonic diagnoses. Patients with inpatient (vs. outpatient) ischemic colitis had
significantly more and severe comorbidities at baseline and significantly higher rates of
rebleeding, surgery & more hospital & intensive care unit days.

Limitations—Two-center study
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Conclusions—Ischemic colitis was found more often in females and patients with anticoagulant
usage, severe lung disease, higher creatinine, higher glucose, & more fresh frozen plasma
transfused. Five patients with focal lesions had colonoscopic hemostasis. Major 30 day outcomes
of ischemic colitis patients were significantly worse than patients with other colonic diagnoses.
Comparing outpatient vs. inpatient start of ischemic colitis, inpatients had significantly worse
outcomes.
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Introduction
Ischemic colitis is the most common form of ischemic injury to the gastrointestinal (GI)
tract, the second most common cause of inpatient hematochezia, and the third most common
colonic cause of severe hematochezia.1-4 Ischemic colitis has a wide spectrum of injury and
clinical severity ranging from mild reversible mucosal injury to severe, irreversible,
transmural disease. The majority (75-85 percent) of patients have self-limited ischemic
colitis and usually respond to medical therapy.5-6 If a focal ischemic ulcer with stigmata of
hemorrhage is found, it can be treated endoscopically.4 Our purposes in this study were: (1)
to compare demographics and outcomes of patients hospitalized for severe hematochezia
from ischemic colitis vs. other colonic diagnoses, (2) to compare demographics and
outcomes of patients whose hematochezia from ischemic colitis started as an outpatient vs.
those who developed hematochezia from ischemic colitis as an inpatient, and (3) to describe
potential risk factors of this disease vs. other colon diagnoses.

Methods
The study was approved by the University of California, Los Angeles Medical Center's and
the Veterans Affairs Greater Los Angeles Medical Center's Institutional Review Boards.
This study has been registered with ClinicalTrials.gov (ID 03-11-115-12). A total of 550
patients were prospectively evaluated after GI consultation after they were hospitalized in
two academic medical centers in the last 12 years with severe hematochezia either that
started as an outpatient or developed as an inpatient after admission for an unrelated reason.
Inclusion criteria were: (1) bright red blood clots or burgundy colored stool documented by
a health care worker, (2) clinical or laboratory evidence of significant blood loss, manifested
by any one of the following: (a) more than three bloody bowel movements in eight hours (b)
a decrease of two grams of hemoglobin (Hgb) from baseline, or (c) transfusion of more than
three units of red blood cell (URBC). Exclusion criteria were: (1) age less than 18 years, (2)
history of inflammatory bowel disease, (3) hypotension or shock refractory to resuscitation,
(4) severe coagulopathy refractory to resuscitation (platelet count < 30,000; prothrombin
time [PT]- more than 2 times normal; partial thromboplastin time [PTT]- more than 2 times
normal), (5) acquired immune deficiency syndrome or neutropenia, (6) the inability to
provide informed consent, and (7) documentation of anal disorders as a cause of bleeding
such as internal hemorrhoids, anal fissures, and polyps or cancer of the anal canal.

Demographics and outcomes of all ischemic colitis patients were compared to all other
colonic bleeding patients; outpatient ischemic colitis patients were compared to inpatient
ischemic colitis patients. All patients were received six to ten liters of polyethelyne glycol
based oral purgative (Golytely® or Colyte®) over four to six hours. Colonoscopy was
performed within a mean of 12 hours of the GI consultation. The final diagnosis was made
on colonoscopic findings, distribution, histopathology, and negative testing for other types
of colitis. Patient outcomes were prospectively assessed during their hospitalization by a
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research study coordinator. Data were collected until patient discharge or 30 days,
whichever came first. For rebleeding, we utilized the same criteria as the inclusion criteria to
determine clinical or laboratory evidence of significant blood loss.

Data Management and Statistical Analysis
All data were de-identified and entered into data files by experienced data managers. SAS
was used for data management and analyses. All analyses were performed in consultation
with a biostatistician. Bivariate analysis was performed separately for each variable. P
values were calculated by the Fisher's exact test for discrete variables and by the Student's t
test or Wilcoxon rank-sum test for continuous variables. A p value of less than 0.05 was
considered significant in these analyses.

Results
Patients, demographics and investigations

550 patients with colonic causes of severe hematochezia were identified. Sixty-five patients
had ischemic colitis and 36 patients (55.4%) started bleeding as an outpatient whereas 29
patients (44.6%) developed bleeding for the first time while hospitalized for other reasons.
Four hundred and eighty-five patients were diagnosed with other colonic ailments including
diverticular bleeding, arteriovenous malformations (angioectasia), colon cancer, colonic
polyps, delayed post- polypectomy bleeding, or non-ischemic colitis (Clostridium difficile,
idiopathic, or inflammatory bowel diseases).

Results of the bivariate analyses comparing ischemic colitis with other colon causes are
detailed in Table 1. For the 65 ischemic colitis group compared to the 485 with other colonic
diagnoses, the mean ages, recent NSAIDs and/or aspirin usage, warfarin usage, shock or
hypotension, baseline Hgb, baseline PT, baseline platelets, baseline white blood cell (WBC),
URBC transfusion, units of platelets (UPlt) transfusion were not significantly different.
However, female gender, any anticoagulant usage, moderate or severe lung disease; or
serum creatinine, serum glucose, and units of fresh frozen plasma (UFFP) transfusion were
all significantly higher in the ischemia group.

Treatment and outcomes
All ischemic colitis patients had more than one lesion on colonoscopy. These typically
included ulcers, erosions, erythema, and loss of normal vascular pattern. In addition, a few
patients also had a focal ulcer with major stigmata of recent hemorrhage. One patient had
recurrent inpatient hematochezia while hospitalized and was found to have an ischemic ulcer
with a non-bleeding visible vessel (NBVV) (Figure 1). This was successfully treated by
combination therapy-epinephrine injection plus hemoclip placement (shown in Figure 2). On
initial colonoscopy, four other patients had focal ulcers with major stigmata of hemorrhage,
two with oozing bleeding, one with adherent clot, and one with NBVV. These were treated
with either epinephrine injection (one patient) or hemoclipping (three patients). All other
patients had diffuse or segmental lesions without stigmata, and none was amenable to
endoscopic hemostasis. Fifty-six ischemia patients (86.2 %) responded to medical treatment
(53 patients) alone (bowel rest, intravenous fluids, hemodynamic optimization, avoidance of
vasoconstrictive drugs, antibiotic prophylaxis and treatment of comorbid conditions) or in
combination with endoscopy therapy (three patients). Nine other ischemia patients (13.8%)
were treated with surgery after initially failing medical treatment (seven patients) and/or
endoscopic therapy (two patients) because they had recurrent severe bleeding requiring more
transfusions. The overall mortality rate was 7.7% (5/65).
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Most outcomes at discharge or at 30 days of patients with ischemic colitis were significantly
worse than patients with other colonic diagnoses (Refer to Table 2). The clinical course and
outcomes of the ischemic colitis group and other colonic diagnoses group were significantly
different for each of the following: (1) the rebleeding rate was significantly higher in the
ischemic colitis group, (2) surgical intervention was significantly higher in ischemic colitis
group, and (3) the mean number of hospital days was significantly higher in ischemic colitis
group. Although clinically and arithmetically worse, the following were not significantly
different: (1) death in both groups, and (2) the mean number of intensive care unit (ICU)
days in both groups.

Inpatient vs. outpatient ischemic colitis
Statistically significant differences were observed between patients with inpatient vs.
outpatient start of hematochezia (See Table 3). NSAIDs usage was more frequently seen in
the outpatient group compared to the inpatient group. In contrast, warfarin usage, any
anticoagulant usage, anti-hypertensive usage, severe lung disease, severe heart disease,
hematologic disorder, URBC transfusion before colonoscopy and prognosis score were all
significantly higher in the inpatient group than outpatient group. Baseline Hgb and baseline
PTT were also significantly different in the inpatient group compared to outpatient group.
However, WBC, PT and creatinine were similar in both groups.

Inpatients developed severe hematochezia and had urgent colonoscopy a mean of 34.2±12.0
days after hospital admission for some other non-bleeding indication. In contrast, patients
with outpatient ischemia and severe hematochezia had urgent colonoscopy a mean of
1.3±0.1 days after hospital admission.

No statistically significant differences were observed in the prevalence of the endoscopic
stigmata of hemorrhage (active bleeding, NBVV, clot and clean lesion), nor the distribution
of colonic lesions for inpatient vs. outpatient ischemic colitis. At baseline for resuscitation
and between colonoscopic diagnosis and 30 days (or hospital discharge), the total URBC
transfused were significantly higher in the inpatient group compared to the outpatient group
(6.7±1.7 vs. 1.6±1.1). However, fresh frozen plasma and platelet transfusions were similar
in both groups.

For 30 day outcomes, rebleeding rate, ICU days, hospital days, and surgical intervention
were all significantly higher in the inpatient group. While the death rate was arithmetically
higher in the inpatient group, this did not reach a statistically significant level (See Table 4).
None of the 30 day outcomes were significantly different for the patients with outpatient
development of severe hematochezia from ischemic colitis when compared to other colonic
causes of hematochezia.

Discussion
Because the presentation and colonoscopic findings of ischemic colitis often resemble other
types of colitis, a high degree of suspicion is warranted. Although colonoscopy is a sensitive
and specific method of evaluating the colon for patterns of ischemia, the final diagnosis is
based upon histopathology and exclusion of other forms of colitis.7 For all patients in our
study, the diagnosis of ischemic colitis was documented with biopsy specimens and negative
testing for infectious causes of colitis. Ischemic colitis should be included in the differential
diagnosis of patients who present either as outpatients or inpatients with severe
hematochezia, particularly in older patients or those with multiple risk factors.

Conventional medical therapy is the mainstay of treatment for acute ischemic colitis and is
associated with good clinical results even in elderly patients.8 However, early colonoscopy
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in suspected cases is vital for accurate diagnosis and risk stratification. Although the
descending colon and splenic or hepatic flexures are the most susceptible areas to ischemic
damage, complete colonoscopy is required to ensure that there is no ischemia in the
proximal colon.

Our patient outcomes were more favorable than previous reports where approximately 20%
of patients had clinical deterioration to peritonitis, colonic gangrene, or sepsis, necessitating
surgical intervention with an associated 21 to 34 percent mortality rate.9-11 The potential
reasons for the differences in complications, surgery, and mortality probably related the
design of this study and types of patients included. First, we included all patients with severe
hematochezia who were hospitalized and were evaluated by the GI Hemostasis services,
regardless of what type of medical or surgical service they were on. Second, there may be
differences in the diagnostic accuracy. In this study, the diagnosis was based upon
colonoscopic pattern, histopathology, and exclusion of other forms of colitis. Third, the
referral biases for colonoscopy vs. surgery or angiography are likely to be significantly
different as are the principle indications for referral or hospitalization (GI bleeding vs. a
surgical indication). We believe that the patients with ischemic colitis and severe
hematochezia in this report are more typical of being patients referred to gastroenterologists
in tertiary care medical centers rather than surgeons, as in some previous reports. 9-11

The pathophysiology for the ischemic injury to the colon in our patients most often had a
pattern and clinical course of small vessel or mucosal ischemia (related to comorbidities)
rather than thromboembolism (related to cardiac arrhythmias or large vessel stenosis or
thromboembolism). There also is the possibility that early resuscitation, aggressive
treatment of comorbidities, and prompt investigation (e.g. colonoscopy within 12 hours of
consultation), expedited and improved the treatment, thereby leading to more favorable
outcomes than previously reported.

When patients with ischemic colitis were compared to other patients with severe
hematochezia and other colon diagnoses: 1) those caused by ischemic colitis had diffuse
lesions including the five patients who also had a focal lesion with major stigmata of
hemorrhage and were treated with colonoscopic hemostasis, and 2) major outcomes at 30
days were significantly worse.

Inpatient ischemic colitis cases were more severe than outpatient ischemic colitis cases and
have significantly increased rates of severe lung disease or severe heart disease; poorer
prognosis scores; significantly higher rates of rebleeding, and surgery; and more URBC
transfused, ICU days, and total hospital days. The mortality rate of the inpatient ischemia
group was arithmetically but not statistically higher. This may represent a Type II error and
with more patients we anticipate that the mortality rate would be significantly different.

The substantial proportion of patients with inpatient ischemia (29/65 = 44.6%) made the
overall 30 day outcomes of the ischemic colitis group worse compared with other colonic
diagnoses. As further evidence for this conclusion, none of the outcomes for the outpatient
ischemia group differed significantly from the patients with all other colon diagnoses.

In conclusion, compared to a large cohort of patients with severe hematochezia and non-
ischemia colon diagnoses, those caused by ischemic colitis had: 1) significant risk factors
including female gender; higher prevalence of any anticoagulant usage; significant lung
disease; elevated creatinine or glucose; and more UFFP transfused, 2) diffuse rather than
focal lesions for which medical therapy was indicated, except in five patients with focal
ulcers and major stigmata of recent hemorrhage who required colonoscopic hemostasis, 3)
significantly worse clinical outcomes up to 30 days after diagnosis, and 4) patients with
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inpatient ischemic colitis had significantly more risk factors and worse outcomes than
patients with outpatient ischemic colitis or other colonic causes of severe hematochezia.
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Acronyms

GI Gastrointestinal

Hgb Hemoglobin

URBC Units of red blood cell

PT Prothrombin time

PTT Partial thromboplastin time

WBC White blood cell

UPlt Units of platelets

UFFP Units of fresh frozen plasma

NBVV Non, bleeding visible vessel

ICU Intensive care unit
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Capsule Summary

What is already known on this topic

• The majority of ischemic colitis patients have self-limited bleeding and usually
respond to medical therapy.

What this study adds to our knowledge

• Major outcomes of patients with ischemic colitis were significantly worse than
patients with other colonic diagnoses of hematochezia.

• Inpatient start of GI hemorrhage in patients with ischemic colitis had worse
outcomes than those with outpatient start of bleeding.

• If a focal ischemic ulcer with major stigmata of hemorrhage was found,
endoscopic hemoclipping was feasible and safe.
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Figure 1. Focal ischemic ulcer with a non-bleeding visible vessel (NBVV)
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Figure 2. Hemoclip placement on the NBVV of a focal ischemic ulcer
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Table 1
Bivariate analyses between ischemic colitis and other colonic causes

Ischemic colitis (65) other colonic causes (485) p Value

Age+ 64.9±1.7 66.5±0.7 0.75

Female 32 (49.2%) 172 (35.5%) 0.0310

NSAIDs and/or aspirin usage 27 (41.5%) 206 (42.5%) 0.8860

Warfarin usage 10 (15.4%) 43 (8.9%) 0.0944

Any anticoagulants usage* 19 (29.2%) 68 (14.0%) 0.0016

Shock or hypotension 13 (20.0%) 94 (19.4%) 0.9058

Moderate or severe lung disease 27 (41.5%) 130 (26.8%) 0.0006

Baseline Hgb+ 9.7±0.4 9.4±0.1 0.74

Baseline PT+ 13.2±0.6 12.7±0.2 0.77

Baseline platelets+ 208,369±12,461 201,026±4,917 0.87

Baseline WBC+ 11.2±0.7 9.7±0.5 0.49

Creatinine+ 3.0±0.9 1.5±0.1 0

Glucose+ 151±10 130±3 0.01

URBC before colonoscopy+ 3.9±1.0 3.2±0.2 0.56

UFFP before colonoscopy+ 2.2±1.0 0.5±0.1 0

UPlt before colonoscopy+ 0.7±0.3 0.5±0.2 0.89

Prognosis score+ 2.5±0.16 2.4±0.1 0.93

+
expressed as mean±standard error (SE)

*
Warfarin, Heparin, Enoxaparin, and other anticoagulants
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Table 2
Thirty day outcomes of 65 patients with ischemic colitis compared with 485 patients with
other colonic diagnoses

Ischemic colitis All other diagnoses p value

N 65 485

Rebleeding 18/65 (27.7%) 61/485 (12.6%) 0.0041

Surgical intervention 9/65 (13.9%) 27/485 (5.6%) 0.0113

Mean ICU days* 3.6 ± 1.0 2.2 ± 0.3 0.1

Mean hospital days* 11.8 ± 1.4 6.5 ± 0.4 0

Death 5/65 (7.7%) 16/485 (3.3%) 0.0826

*
Mean ± SE
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Table 3
Demographics by outpatient and inpatient ischemic colitis groups

Outpatient group (36 patients) Inpatient group (29 patients) p value

Age* 64.6±2.0 63.4±3.0 0.73

NSAIDs usage 14.0% 0% 0.0376

NSAIDs and/or aspirin usage 50% 55.2% 0.6781

Warfarin usage 5.6% 27.6% 0.0144

Any anticoagulant usage 8.3% 55.2% < 0.001

Anti-hypertensives usage 16.7% 41.4% 0.0269

Hypotension or shock 11.1% 34.5% 0.0227

Severe lung disease 2.8% 62.1% < 0.001

Severe heart disease 19.4% 51.7% 0.0122

Severe renal disease 8.3% 58.6% 0.0001

Hematologic disorder+ 52.8% 85.7% 0.0051

URBC transfusion before colonoscopy* 1.6±1.1 6.7±1.7 0.01

Hospital days before urgent colonoscopy++ 1.2±0.1 22.9±3.0 0

Baseline Hgb* 11.1±0.5 8.9±0.5 0

Baseline PT* 12.6±0.8 13.9±0.8 0.5

Baseline PTT* 27.5±0.7 32.5±1.7 0

Baseline WBC* 10.2±0.9 12.5±1.0 0.1

Creatinine* 1.7±0.3 4.5±1.9 0.27

Prognosis score* 1.8±0.1 3.3±0.2 0

*
Mean ± SE

+
Includes coagulation disorders or low platelet count

++
Mean hours between GI consultation and urgent colonoscopy was ≤ 12 hours
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Table 4
Thirty day outcomes of inpatient vs. outpatient ischemic colitis

Outpatient group (36 patients) Inpatient group (29 patients) p value

Rebleeding 16.7% 41.4% 0.0269

Total URBC* 0.6±0.2 9.5±2.8 0

Hospital days* 4.8±1.0 20.8±1.8 0

ICU days* 0.6±0.5 7.6±2.1 0

Surgical intervention 5.6% 24.1% 0.0311

Death 2.8% 13.8% 0.098

*
Mean ± SE
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