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Increasing Incidence of and Increased
Mortality Associated With
Clostridium difficile–Associated Megacolon
The symptoms of Clostridium difficile infection range from di-
arrhea to the rare, but potentially fatal, toxic megacolon. The
aim of this study is to determine the changes in the incidence
and outcomes of C difficile–associated megacolon over a
10-year period.

Methods | Using the Nationwide Inpatient Sample (2000-
2010) and International Classification of Diseases, Ninth Revi-
sion (ICD-9) codes, we identified patients with both C difficile
infection and megacolon. Patients without both diagnoses were
excluded. The study cohort included patients who were man-
aged with surgery and those who were managed without sur-
gery. This study used deidentified data and is exempt from in-
stitutional review board approval. The outcome measures were
length of stay, inflation-adjusted cost of hospitalization, tran-
sitional care needs, and in-hospital mortality.1 Analyses were
performed with χ2 tests and analysis of variance. P > .05 was
considered statistically significant.

Results | In 2000, there were 28 219 cases of C difficile infec-
tion (0.38% of all hospitalized patients), and by 2010, there
were 68 645 cases (0.88% of all hospitalized patients). The
overall incidence of megacolon among all hospitalized pa-
tients remained 0.02% from 2000 to 2010. In contrast, the per-
centage of cases of megacolon due to C difficile infection was
3.61% in 2000 and 9.39% in 2010 (P < .05).

Compared with patients with megacolon but without
C difficile infection, patients with C difficile–associated mega-
colon are significantly older, are more likely to have an ur-
gent or emergent admission, are more likely to be admitted
from the emergency department or transferred from another
hospital, and are more likely be treated at large, urban, teach-
ing hospitals (Table 1). Among patients with C difficile–
associated megacolon, the mean (SD) length of hospital stay
was 16.13 (16.55) days, the mean (SD) cost of hospitalization
was $41 968 ($51 518), 50.7% required transitional care after
hospital discharge, and the overall in-hospital mortality rate
was 24.45% (Table 2). When examining mortality trends over
the decade, the mortality rate associated with C difficile–
associated megacolon increased from 13.56% in 2000 to
24.45% in 2010, with a peak of 30.03% in 2007 (P < .05).

Discussion | The incidence of C difficile–associated megacolon
has nearly tripled, and the mortality rate associated with this
condition has nearly doubled, over the past decade. This in-
creased incidence could be due in part to improvements in the

detection of C difficile. However, this increase correlates with
the work performed by the Agency for Healthcare Research and
Quality, which showed a 74% increase in the overall number
of hospital discharges of patients with C difficile infection from
1993 to 2001.2

Table 1. Demographic Characteristics of 1051 Patients With Toxic
Megacolon in the United States, 2000-2010

Characteristic

% of Patients
With Toxic Megacolon

P ValueAll
Without
CDI

With
CDI

Age, mean (SD), y 63.57
(20.86)

63.22
(21.02)

68.90
(18.22)

<.001

Race/ethnicity

White 74.99 74.56 81.41

<.001

Black 13.02 13.38 7.75

Hispanic 7.63 7.67 7.03

Asian 1.42 1.44 1.07

Native American 0.55 0.57 0.24

Other 2.40 2.39 2.50

Urgent or
emergent admission

82.89 82.66 86.43 .01

Admission source

Emergency department 60.07 59.97 61.89

<.001

Transfer from
another hospital

3.39 3.22 6.26

Transfer from
another facility
(long-term care)

4.16 4.02 6.54

Prison 0.01 0.07 0.00

Routine (home) 32.32 32.71 25.31

Insurance status

Medicare 63.35 62.91 70.23

<.001

Medicaid 9.73 9.98 5.82

Private/HMO 22.64 22.86 19.37

Uninsured 2.07 2.11 1.53

Other 2.21 2.15 3.05

Hospital size

Small 15.08 15.21 13.13

.001Medium 26.93 27.17 23.31

Large 57.99 57.63 63.56

Location

Rural 17.54 17.94 11.51
<.001

Urban 82.46 82.06 88.49

Teaching hospital 37.81 37.24 46.53 <.001

Hospital region

Northeast 18.54 18.26 22.84

<.001
Midwest 23.65 23.48 26.26

South 40.35 40.74 34.35

West 17.45 17.51 16.56

Abbreviations: CDI, Clostridium difficile infection; HMO, health maintenance
organization.
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The increase in mortality could be attributed to changes
in the virulence of the C difficile strains, although we are un-
able to determine this owing to the limitations of the data set.
We were unable to examine variables such as antibiotic regi-
men, severity of disease, physical examination findings, im-
munosuppression, presence of end-organ failure, patient frailty
status, Acute Physiology and Chronic Health Evaluation score,
and signs of sepsis and leukocytosis, which have been iden-
tified as factors associated with mortality in prior published
reports.3 Another limitation of this database is the use of ICD-9
codes rather than the use of clinical and radiographic criteria,
which are not available in this database. The mortality rates
associated with C difficile–associated megacolon have been re-
ported to range from 38% to 80%, with early diagnosis cru-
cial in improving mortality, but they are based on case stud-
ies and case series.4-6 The Nationwide Inpatient Sample
database is limited to single admissions; further study is needed
to examine long-term survival among these patients.

By using a national data set spanning a decade (2000-
2010), we were able to study the largest group to date. This
study draws attention to the tremendous burden of C difficile
on patient mortality, health care costs and resources, and tran-
sitional care and the need for aggressive prevention of this iat-
rogenic disease. Despite the rarity of C difficile–associated
megacolon, our findings suggest that health care profession-
als should have a heightened suspicion of megacolon in pa-
tients with C difficile infection and a lower threshold for trans-
ferring infected patients to intensive care units, where goal-
directed resuscitation is most feasible.
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Table 2. Outcomes Among 1051 Patients With Toxic Megacolon, 2000-2010

Outcome

% of Patients With Toxic Megacolon

P ValueAll Without CDI With CDI
Mortality 7.26 6.14 24.45 <.001

Discharge disposition

Routine (home) 48.85 50.45 24.45

<.001

Short-term hospital 2.65 2.57 3.90

Skilled nursing facility 28.85 28.37 36.16

Home with home health care 11.87 11.95 10.66

Other 0.52 0.53 0.39

Died in hospital 7.26 6.14 24.45

Cost, mean (SD), $ 20 250 (30 633) 18 718 (27 963) 41 968 (51 518) <.001

LOS, mean (SD), d 9.36 (10.72) 8.92 (10.07) 16.13 (16.55) <.001

Colectomy performed 10.79 10.30 18.36 <.001 Abbreviations: CDI, Clostridium
difficile infection; LOS, length of stay.
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