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Abstract

AIM: To compare thromboembolism rates between
hospitalized patients with a diagnosis of ulcerative
colitis and other hospitalized patients at high risk for
thromboembolism. To compare thromboembolism rates
between patients with ulcerative colitis undergoing
a colorectal operation and other patients undergoing
colorectal operations.

METHODS: Data from the National Hospital Discharge
Survey was used to compare thromboembolism rates
between (1) hospitalized patients with a discharge
diagnosis of ulcerative colitis and those with diverticulitis
or acute respiratory failure, and (2) hospitalized patients
with a discharge diagnosis of ulcerative colitis who
underwent colectomy and those with diverticulitis or
colorectal cancer who underwent colorectal operations.

RESULTS: Patients diagnosed with ulcerative colitis
had similar or higher rates of combined venous
thromboembolism (2.03%) than their counterparts
with diverticulitis (0.76%) or respiratory failure
(1.99%), despite the overall greater prevalence of
thromboembolic risk factors in the latter groups.
Discharged patients with colitis that were treated
surgically did not have significantly different rates of
venous or arterial thromboembolism than those with
surgery for diverticulitis or colorectal cancer.

CONCLUSION: Patients with ulcerative colitis who do
not undergo an operation during their hospitalization
have similar or higher rates of thromboembolism than
other medical patients who are considered to be high
risk for thromboembolism.

© 2009 The WG Press and Baishideng. All rights reserved.
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INTRODUCTION

Thromboembolic events are a preventable cause
of morbidity and mortality in hospitalized patients.
In community-based studies, the incidence of
thromboembolism in the general population was as high
as 1 in 1000™, depending on age and other risk factors.
Hospitalized patients are at increased risk for these
events given their acute illness and prolonged immobility.

People with inflammatory bowel disease (IBD) are
considered to be at higher risk for thromboembolism
than the average population, but the extent of this risk
in hospitalized patients with ulcerative colitis (UC) is
not well described. In a population-based study, the
incidence rate ratio of deep venous thrombosis and
pulmonary embolism in people with ulcerative colitis
was 3.04". Published venous thromboembolism rates
among series of clinic-based patients with ulcerative
colitis range from 1.3% to 6.2 ™Y, In one review of
7199 patients with IBD (half of whom had UC), over
the course of 11 years, 1.3% had a thromboembolic
event. The mortality of those who had thromboembolism
was 25% during the acute thrombotic event™. This
emphasizes the importance of understanding the risk for
thromboembolism in this group of patients and the need
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to identify those who would benefit from pharmacologic
prophylaxis.

The purpose of our study is to describe the prevalence
of thromboembolic events among hospitalized patients
with UC, and to compare this to the rate in other
hospitalized patients who are considered to be at high risk
for thromboembolism.

MATERIALS AND METHODS

Data source
We examined the National Hospital Discharge Survey
(NHDS) from years 1979 through 2003". This dataset
1s compiled by the National Center for Health Statistics
and is a probability sample of discharges from short-
stay hospitals (average length of stay under 30 d). These
data are available on compact disc. The current sampling
plan is three-staged. Geographic areas are the primary
sampling units, with hospitals selected from within
these areas. A sample of discharges from each hospital
is then selected by systematic random sampling. Each
observation has an associated sample weight that is
used to calculate the number of discharges represented
by a single observation. Diagnosis and procedure-
related information extracted from hospital discharge
summaries is coded according to the International
Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9 CM)". Data available for each entry
includes demographic information and a maximum of
seven ICD-9 CM diagnosis codes and four ICD-9 CM
procedure codes. The ICD-9 CM codes are provided
in the dataset in the same order as found on the patient
discharge summary from which data is abstracted,
although it is not confirmed that the first listed code is
necessarily the diagnosis on admission. Additionally, if a
myocardial event has occurred during the hospitalization,
this is automatically listed as the first ICD-9 CM code
regardless of the diagnosis on admission.

These de-identified data are publicly available,
therefore, the study was acknowledged to be exempt
from review by our institutional review board.

Identification of cases
Cases included observations of all ages with an ICD-9
CM code for UC (ICD-9 CM code 556, 556.0-556.9).
An ICD-9 CM code for UC was either the first diagnosis
(possible primary diagnosis) or any of the other six
possible diagnoses, as is true for all other diagnoses
examined in this study. Any observation with a code
for UC was placed in the appropriate non-surgical or
surgical UC group, regardless of the presence of other
diagnoses. For observations in which the code for
UC was not in the first position, common first-listed
diagnoses included gastroenterological conditions such
as colitis or gastrointestinal bleeding or abdominal pain;
anemia; and volume depletion, all of which could be
directly related to UC. Common non-GI first-listed
diagnoses included myocardial infarction, stroke, and
pneumonia.

The non-surgical comparison groups included

all observations with a code for diverticulitis (ICD-9
CM code 562.11 or 562.13) or acute respiratory
failure ICD-9 CM code 518.81, 518.82, 518.84). The
observations with acute respiratory failure that also had
a procedure code for intubation ICD-9 CM procedure
code 960.4 or 960.5) were excluded as this identified
a group of patients who were potentially more sick
and had greater risk factors for thrombosis, including
prolonged immobility. Observations with diverticulitis
were selected as a compartison group because they also
had an inflammatory colorectal condition, although
the process is localized as opposed to systemic as in
UC. Observations with respiratory failure were selected
as another comparison group because these are non-
surgical patients considered to be at high risk for venous

" and are recommended to

thromboembolic events
receive routine thromboembolic prophylaxis when
admitted to the hospital. The surgical groups included
any observations with UC, diverticulitis, or colorectal
cancer (ICD-9 CM code 153, 153.0-153.9, 154,
154.0, 154.1), which also had a procedure code for
any colorectal operation (ICD-9 CM procedure code
457, 457.1-457.9, 458, 484, 484.1, 484.9, 485, 4806,
486.2-4806.9, 461.0, 461.1, 461.3).

We examined both venous and arterial thrombo-
embolic events. The two ICD-9 CM codes for
pulmonary embolism were 415.1 and 415.19. For deep
venous thrombosis, the ICD-9 CM codes included were
451.1, 451.11, 451.19, 451.2, 451.8, 451.81, 451.83,
451.84, 451.89, 451.9, 453.2, 453.8, and 453.9. There
were no pregnancy-related thromboembolic events,
which carry their own ICD-9 CM codes, among any
of the observations examined. Portal vein thrombosis
(ICD-9 CM code 452) and renal vein thrombosis
(ICD-9 CM code 453.3) were included. There is no
code exclusive to mesenteric vein thrombosis, so while
this is a described entity in those with UC, it was not
examined. Arterial events included aortic or large artery
thromboemboli (ICD-9 CM code 444, 444.0, 444.1,
4442, 444.8, 444.9) and cerebral embolic events (i.c.
strokes) (ICD-9 CM code 434.0, 434.1, 434.9).

Covariates examined included age, gender, obesity
(ICD-9 CM code 278), atrial fibrillation (ICD-9
CM code 427.31), and prior history of venous
thromboembolism (ICD-9 CM code V125.1), which
were factors available in this dataset that may affect the
risk of thromboembolism or result in a patient being on

. . . 8.9
anticoagulant medications™”.

Data analysis

For analyses of the six groups, weights provided with
the NHDS dataset were used to estimate population
means and proportions. Thus, we first applied
probability weights to the sample to calculate the
number of discharges represented by each observation
in the dataset, and then calculated our prevalence
rates. These six groups are, therefore, referred to as
discharges, grouped by the various conditions previously
mentioned. Information on sampling strata and primary
sampling units is not provided with the NHDS dataset,
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Non-surgical discharges

Surgical discharges

Ulcerative colitis  Diverticulitis  Acute respiratory failure  Ulcerative colitis Diverticulitis  Colorectal cancer

N 7302 25138 50905 880 6860 20336
Estimated population totals' 974206 3805999 6296383 127327 944275 2910807
Age (mean) 49.8 67.7 623 47.6 622 69.6
Male (%) 46 35° 48 54 43 49
Length of stay (mean) 7.1 6.6 11.7¢ 16.9" 13.1 13.9
Atrial fibrillation (%) 29 45" 11.3° 2.3 3.2 5.1°
Obesity (%) 1.3 25" 2.2° 1.1 23 15
History of VTE (%) 0.13 0.01 0.11 0 0.06 0.18
Mortality (%) 1.6 1.6 23.6 2.5 4.0 3.7

VTE: Venous thromboembolism. 'Calculated by applying probability weight to each observation. °P < 0.05, non-surgical discharges with ulcerative colitis vs

non-surgical discharges with diverticulitis; ‘P < 0.05, non-surgical discharges with ulcerative colitis vs non-surgical discharges with respiratory failure; °P <

0.05, surgical discharges with ulcerative colitis vs surgical discharges with colorectal cancer.

so confidence intervals and P-values based on the
linearization methods appropriate for complex surveys
could not be computed. Instead, standard errors and
confidence intervals for estimated proportions were
approximated using the methods and constants provided
in the NHDS documentation®. Approximate two-
sided Z-tests were then used to evaluate differences in
rates between discharges with UC and each comparison
group, under the assumption of negligible correlation
between the group-specific estimates. Differences in
gender and prevalence of atrial fibrillation, obesity, and
history of venous thromboembolic events were also
analyzed using the Z-test. We also calculated the mean
age of the observations in each group.

We then performed three further sets of analyses.
In the first, we compared event rates among the non-
surgical discharges with UC, diverticulitis, or acute
respiratory failure. In the second, we compared event
rates among surgical discharges with UC, diverticulitis,
or colorectal cancer. Finally, we compared event rates
between surgical discharges with UC and non-surgical
discharges with UC.

Logistic regression was performed to assess the
degree to which between-group differences in event rates
might be explained by potential confounders including
age, gender, obesity, and atrial fibrillation. Weighted
odds-ratios for the association of patient group with
event risk can be validly estimated using these data under
the working assumption of independence, as in the
standard linearization procedures for logistic regression
analysis of complex survey data. We defined these
regression analyses as exploratory analyses because no
valid confidence intervals or P-values can be computed
because of the lack of dataset-specific information on
sampling stratum and primary sampling units. Despite
this limitation, some information is gained by comparing
the unadjusted and adjusted odds ratios in cases where
the rate difference corresponding to the unadjusted odds
ratio is statistically significant. If the adjusted odds ratio
is farther from the null value of 1.0 than the unadjusted
odds ratio, then it is plausible that the adjusted odds
ratio is also statistically significant.

RESULTS

Patient characteristics

We examined 8182 observations with UC, 89.2% of
whom had no concurrent colorectal operation during
the admission. This group was compared with 25138
observations with diverticulitis who were not treated
surgically and 50905 observations with respiratory
failure. The 880 observations with UC who were treated
surgically were compared with 6860 observations with
surgically treated diverticulitis and 20336 observations
with surgically treated colorectal cancer. The estimated
population totals after application of the sampling
weights and the characteristics of the non-surgical and
the surgical groups are presented in Table 1.

Non-surgical discharges

Discharges with UC who did not have surgery had
a deep venous thrombosis rate of 1.62% (95%
CI, 1.01%-2.23%), a pulmonary embolism rate of
0.51% (95% CI 0.25-0.78%), and a combined venous
thromboembolic event rate of 2.03% (95% CI,
1.36%-2.69%; Figure 1). The rates of deep venous
thrombosis (P = 0.01), pulmonary embolism (P = 0.03),
and combined venous thromboembolic events (P =
0.004; defined as deep venous thrombosis, pulmonary
embolism, portal and renal vein thromboses) among
those with UC were significantly higher than those for
discharges with diverticulitis (Table 2). Discharges with
UC had similar rates of deep venous thrombosis and
combined venous thromboembolic events and lower
rates of pulmonary embolism (P = 0.002), strokes (P <
0.001), and arterial embolisms (P = 0.01) than discharges
with respiratory failure (Table 2). The rates for portal
vein thrombosis and renal vein thrombosis were very
low in non-surgical discharges with UC (0.05% and 0%,
respectively) and not significantly different from rates in
the comparison groups.

In an exploratory analysis, odds ratios for the non-
surgical discharge groups were compared before and after
adjustment for age, gender, obesity, and atrial fibrillation.
For the comparison of UC to diverticulitis, the odds ratios
increased after adjustment for potential confounders
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25r B Ulcerative colitis Figure 1 Rates of different thromboembolic
[ Diverticulitis events in non-surgical comparison groups.
5ol 203 1.99 O] Respiratory failure Confidgnce intervaals for the individual rates are
’ shown in Table 2. °P < 0.05, vs the ulcerative colitis
1.62 a discharges.
€15 1.42
§ a
k) 1.14 1.07
1.0+ a
a 0.76) .
0.57| 0.51 0.47
0.5+ a
0.319 28
0.2 0.130.12
0.0 !
Deep venous Pulmonary Venous Stroke Arterial
thrombosis embolism thromboembolism thromboembolism

Thromboembolic event

Ulcerative colitis vs diverticulitis

Ulcerative colitis vs respiratory failure

Rate difference, % (95% CI) P value Rate difference, % (95% CI) P value
Deep venous thrombosis 1.05 (1.69 to 0.41) 0.01 0.48 (-0.18 to 1.14) 0.2
Pulmonary embolism 0.31 (0.03 to 0.59) 0.03 -0.56 (-0.92 to -0.2) 0.002
Venous thrombo-embolism 1.26 (0.56 to 1.97) 0.004 0.04 (-0.72 to 0.8) 0.9
Stroke 0.03 (-0.28 to 0.34) 0.9 -1.11 (-1.52 to -0.7) <0.001
Arterial thrombo-embolism 0.01 (-0.21 to 0.24) 0.9 -0.33 (-0.59 to -0.08) 0.01

from 2.69 to 3.05 for combined venous thromboembolic
events (CI’s not calculable; see methods). Similarly,
the odds ratios for UC compared to acute respiratory
failure increased after adjustment, from 1.02 to 1.12 for
combined venous thromboembolic events. The increase
in odds ratios after adjustment supports the view that
the associations observed on univariate analysis are, in
fact, significant. If anything, the association is further
strengthened (with the odds ratio moving farther away
from 1.00) by adjusting for the potential confounders.
When comparing odds of arterial embolism, the odds
ratio for UC compared to diverticulitis increased from 1.12
to 1.48 and the odds ratio for UC compared to respiratory
failure increased from 0.29 to 0.39.

Surgical discharges

Discharges with UC who underwent an operation for
this condition had a deep venous thrombosis rate of
1.11% (95% CI, 0%-2.76%), a pulmonary embolism rate
of 0.13% (95% CI, 0%-0.6%), and a combined venous
thromboembolism rate of 1.20% (95% CI, 0%-2.89%;
Figure 2). The rates of these venous thromboembolic
events did not significantly differ among the three
surgical groups (Table 3). Discharges with UC had a
portal vein thrombosis rate of 0.02% and no occurrence
of renal vein thromboses. These event rates wetre
similarly low in the surgical comparison groups. The
rates of stroke or other arterial embolic events did not
differ among the three surgical groups (Table 3).

An exploratory analysis of the role of confounding
variables for surgical discharges was also performed.
For the comparison of surgical UC and diverticulitis
discharges, the odds ratios increased after adjustment
for potential confounders from 2.76 to 3.47 for deep

venous thrombosis (CI’s not calculable, see methods),
from 1.40 to 1.74 for combined venous thromboembolic
events, and from 1.28 to 1.93 for arterial embolism.
When discharges with UC and surgery were compared
with discharges with colorectal cancer and surgery, the
odds-ratios increased after adjustment from 1.62 to
2.17 for deep venous thrombosis, from 1.00 to 1.40 for
combined venous thromboembolic events, and from 1.62
to 3.95 for arterial embolism. Once again, the increase
in odds ratios after adjustment supports the significance
of the associations found in the univariate analysis. For
stroke, the adjusted odds reversed in both comparison
groups such that after adjustment, the discharges with
UC had greater odds of stroke than discharges with
diverticulitis, changing from 0.97 to 1.60, than discharges
with colorectal cancer, changing from 0.67 to 1.50.

Comparison of discharges with UC who had surgery
and those who did not

Although the rates of deep venous thrombosis,
pulmonary embolism, combined venous
thromboembolic events, and stroke were higher in
discharges with UC who did not have surgery than in
those who did, the differences were not statistically
significant (Figure 3).

Mortality

Among discharges with UC who did not have surgery,
mortality was higher for those who had a venous
thromboembolic event than in those who did not,
although the difference was not statistically significant
(5.5% vs 1.5%, P = 0.1). Similarly, mortality was higher
from arterial events (17.5% vs 1.6%; P value, not
calculable due to missing events). Among discharges
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Table 3 Estimated population percentages of surgical discharges with thromboembolic events and comparison of event rates

Thromboembolic event

Ulcerative colitis vs diverticulitis

Ulcerative colitis vs respiratory failure

Rate difference, % (95% CI) P value Rate difference, % (95% CI) P value
Deep venous thrombosis 0.7 (-0.98 to 2.39) 04 0.42 (-1.25to 2.1) 0.6
Pulmonary embolism -0.36 (-0.95 to 0.23) 0.2 -0.42 (-0.92 to 0.09) 0.1
Venous thrombo-embolism 0.34 (-1.42 to 2.09) 0.7 0.01 (-1.61 to 1.72) 1.0
Stroke -0.01 (-0.67 to 0.65) 1.0 -0.14 (-0.75 to 0.48) 0.7
Arterial thrombo-embolism 0.04' 2 0.06" 2

!Confidence interval not available because there were no events after 1988; 2P value not calculable because there were no events in the ulcerative colitis

group after 1988.
25r W Ulcerative colitis Figure 2 Rates of different thromboembolic
@ Diverticulitis events in surgical comparison groups. Confidence
20k [ Colorectal acncer  intervals for the individual rates are shown in Table 3.
‘q:')’ 1.5+
8 12 119
&
1.0 0.86
0.5 0.41
0.270.28
0.0
Deep venous Pulmonary Venous Stroke Arterial
thrombosis embolism thromboembolism thromboembolism
257 B Non-surgical ulcerative colitis ~ Figure 3 Rates of different thromboembolic
[ Surgical ulcerative colitis events in non-surgical and surgical discharges
2.03 with ulcerative colitis. Refer to Tables 2 and 3
for confidence intervals for the individual rates
displayed above.
e
8 1.2
&
0.51
0.31
0.27
0.13 0.13 0.17
Deep venous Pulmonary Venous Stroke Arterial
thrombosis embolism thromboembolism thromboembolism

with UC who did have surgery, mortality was likewise
higher in those who had a venous thromboembolism
(5% ws 2.5%, P = 0.9) or arterial thromboembolism (0 »s
2.5%; P value, not calculable due to missing events) than
those who did not, although the differences were not
statistically significant.

DISCUSSION

In this study, we compared the prevalence rates
of venous and arterial thromboembolic events in
hospitalized patients with a diagnosis of UC to those
of other high-risk hospitalized patients, using a national
discharge dataset. The confidence intervals and P-values
we calculated in the unadjusted analysis summarize the
evidence for or against between-group differences in
crude event rates. We found that discharges with UC
who did not have surgery had a higher rate of deep

venous thrombosis and pulmonary embolism than
discharges with diverticulitis treated non-operatively, a
group that had a greater prevalence of risk factors for
thromboembolism, such as older age and obesity. We
also found that compared to discharges with respiratory
failure, the discharges with UC who did not have surgery
had a similar rate of deep venous thrombosis, but a
lower rate of pulmonary embolism. The higher rate of
pulmonary embolism in discharges with acute respiratory
failure could be related to two factors. It might be due to
a causal relationship between pulmonary embolism and
acute respiratory failure. On the other hand, the higher
rate could result from ascertainment bias, with a higher
rate of diagnosis of pulmonary embolism in patients
with respiratory failure and pulmonary symptoms
because more pulmonary imaging was performed on
these patients.

Among surgical discharges with UC, diverticulitis, or
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colorectal cancer, there were no differences in rates of
deep venous thrombosis or pulmonary embolism. We
hypothesize that this could be explained by the frequent
use of thromboembolic prophylaxis in inpatients
undergoing a colorectal operation, which would minimize
differences in their risks of thromboembolism. However,
this cannot be confirmed, because the dataset does not
provide information about individual medications. We
also found no difference in thromboembolic event rates
between non-surgical and surgical discharges with UC.
One may think that postoperative patients would be
less mobile than non-surgical patients, an additional risk
factor for thromboembolic events. However, the use of
thromboembolic prophylaxis may mask any difference
between the surgical and non-surgical groups.

The exploratory logistic regression analyses, while
not definitive, strongly suggest that the statistically
significant higher event rates that we found among both
surgical and non-surgical discharges with UC in the
unadjusted analysis were not meaningfully confounded
by between-group differences in age, gender,
obesity, atrial fibrillation, or prior history of venous
thromboembolism.

No prior publication has examined the incidence
of thromboembolism in patients with UC specifically
during hospitalization, although several series have
reviewed an institution’s experience with IBD and
thromboembolism. One very large single-center
study of patients with UC and Crohn’s disease, which
reported a 1.3% incidence of thromboembolic events,
found that 64% of patients with an event had active
disease, 26% had disease controlled by a sulfasalazine
ot corticosteroid, and 10% were in remission'”. A
population-based study in Manitoba using administrative
data demonstrated that patients with Crohn’s disease and
those with UC had approximately three times the risk
of developing deep venous thrombosis or pulmonary
embolism compared to controls from the general
population, matched for year of diagnosis, age, gender,
and area of residence'”. This study also attempted to
determine whether thromboembolic risk was higher in
patients with UC because of frequent hospitalization,
but concluded that this was not the case because the rate
ratio among only hospitalized patients was similar to
that of the entire population. Another study compared
the prevalence of venous thromboembolism between
outpatients with IBD and matched healthy controls
and found that patients with IBD had greater odds of
thromboembolism (OR = 3.6; 95% CI, 1.7-7.8; adjusted
for operation, injuries, oral contraceptive use, pregnancy,
body mass index, and smoking)m.

Other studies have focused on specific types
of venous thromboembolic events in patients with
IBD""'". In a review of 94 patients who underwent
restorative proctocolectomy and had a postoperative
computed tomography scan, 45% had portal vein
thrombosis"”. The portal vein thrombosis rate in the
patients with UC who underwent colorectal surgery
in our study was only 0.02%. Not all of the patients

underwent a total colectomy, which is hypothesized
as the main risk factor for portal vein thrombosis. In
addition, we cannot be certain if the low rate we found
is due to the low sensitivity of ICD-9 CM coding for
portal vein thrombosis or, more likely, the fact that most
patients with UC were not assessed for the occurrence
of this condition. A separate study examining supetior
mesentetic vein thrombosis after colectomy described
that 4.8% of the 83 patients who underwent colectomy
for IBD developed CT-proven superior mesenteric vein
thrombosis'". We did not examine mesenteric venous
thrombosis because of the unreliability of ICD-9 CM
coding for this diagnosis. Arterial thromboembolic
events in patients with UC have also been described, with
documentation of these events in several case studies
and one study of a cohort of IBD patients describing
peripheral arterial thrombosis and cerebrovascular
accidents in 0.002%™*">". The magnitude of the risk
for arterial events compared with that for the general
population is not known.

The reason for the increased rate of thromboembolic
events in patients with UC remains uncertain, but
most likely is related to the interaction between
cytokine mediators of chronic inflammation and the
coagulation cascade!. No study has convincingly
demonstrated that patients with IBD have a greater
burden of prothrombotic risk factors than the general
population, such as factor V Leiden mutations!”,
hyperhornocysteinemia“6], antiphospholipid antibodies,
or thrornbophiliam’ls]. However, two studies did identify
a higher prevalence of factor V Leiden mutations in
patients with IBD who developed thromboembolism
than in those who did not"™>'".

Does the demonstration that hospitalized patients
with UC are at increased risk for thromboembolic
events, especially venous thromboembolism, merit
a recommendation that these patients receive
thromboembolic prophylaxis? To answer this
question, one must consider the possible effects of
the prophylaxis and balance its risks with the benefits
of preventing thromboembolism. The bleeding risks
unique to UC patients from pharmacologic heparin
therapy can be explored in studies of heparin for
treating active UC. Two randomized controlled trials
have evaluated unfractionated heparin. In one study
of patients with UC, all of whom had rectal bleeding,
three of the 12 patients receiving full anticoagulation
with heparin developed increased rectal bleeding, one
requiring an urgent operation[zm. In the other study,
of ecight patients with IBD who received a continuous
infusion of unfractionated heparin, no major bleeding
events occurred™. Other trials have examined treatment
with low molecular weight heparin. In one randomized
trial including only patients with UC, the 16 patients
who received full anticoagulant doses of low molecular
weight heparin had no episodes of rectal bleeding and
only small hematomas at the injection site™. Tn a larger,
randomized, controlled trial of 48 patients with UC
who received low molecular weight heparin, first at full
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anticoagulation doses, and later at a dose equivalent to
that used for prevention of deep venous thrombosis,
there were no complications in the treatment group
and one episode of rectal bleeding in the placebo
group™. Overall, it appears that heparin therapy at
doses sufficient to achieve complete anticoagulation
is safe among patients with active UC with respect to
GI bleeding risks, and that the lower thromboembolic
prophylactic doses are likely to not bear any higher risk.

At the same time, the consequences of thromboem-
bolism in patients with UC appear to be serious, as one
study reported that 25% of IBD patients who developed
a thromboembolism died from related events'”. In our
dataset, non-surgical patients with UC who had either
a venous or arterial thromboembolism had a mortality
rate of 5.5% and 17.5%, respectively, compared to a
mortality of 1.5% and 1.6%, respectively in non-surgical
patients with UC with no thromboembolic events,
though we were unable to determine specifically to what
extent thromboembolism contributed to the individual
patients’ death. Few studies have specifically examined an
inpatient population, so the effects of a thromboembolic
event on other important outcomes, such as length of
stay and cost, have not been described. In studies of
other high risk patient populations, prophylaxis reduces
morbidity and mortality in medical patients[m. Thus,
given the higher mortality rate in UC patients with
thromboembolism and the low risk of heparin therapy in
UC patients, it appears that thromboembolic prophylaxis
might be justified. Of course, another important aspect
of caring for hospitalized IBD patients is rapid, optimal
control of the active disease, as there are studies that
suggest that those with active or more severe disease
have a greater risk for thromboembolism™***?", We
were unable to determine the severity of disease in the
patients in this dataset.

The primary strength of our study was the ability
to examine thromboembolic events across a large,
diverse population from a representative national
sample of hospitalized patients. The NHDS dataset
1s an excellent resource because it captures a broad
spectrum of patients. However, because the dataset is
based on ICD-9 CM coding, there is the potential for
diagnostic misclassification. While ICD-9 CM coding
is generally considered to be highly specific and have
a low false-positive rate, coding can also have low
sensitivity, resulting in omission of cases”””. This would
imply that our calculated event rates are lower than
actual rates, although this misclassification should not
differ among the patient groups examined; therefore,
our rate comparisons would still be valid. The NHDS
dataset has been well-described for examining trends
of thromboembolic disease in various risk groups, and
conclusions drawn from the relationship of venous
thromboembolism to age, race, obesity, and cancer are
supported by other studies of those patient populations
using different data sources”™’". For example, one
study examined differences in venous thromboembolic
event rates with respect to age in the NHDS dataset.
The rate of venous thromboembolism increased in

relation to older age, a finding which is supported by
other regional population-based studies”™. In addition,
when the NHDS dataset was used to examine stroke as
a predictor of venous thromboembolic events, the rates
were similar to that in a prospective trial, thus suggesting
that the coding for diagnosis of stroke was adequate[32].
Therefore, while the diagnosis and procedure codes in
the NHDS have not been validated, findings based on its
data reflect those of other data sources.

The NHDS dataset we used enabled us to perform
a cross-sectional analysis of the prevalence of
thromboembolic events in hospitalized patients. However,
a major limitation of our study is that there ate covariates
known to be associated with thromboembolism which
could not be examined because they were not provided
in the dataset, such as severity of UC, medications (e.g,
steroids, thromboembolic prophylaxis or anticoagulation,
oral contraceptives), tobacco use, actual timing of
the event, and reason for hospitalization. We cannot
distinguish whether the thrombosis was perhaps the
reason for admission as opposed to an event that
happened during the hospitalization. In addition,
we don’t know if UC was active and the reason for
admission, or whether it was merely a part of the past
medical history for that observation. Fifty percent of
the non-surgical UC group did have UC as the first-
listed ICD-9 CM code, and many of the other common
first-listed diagnoses were gastroenterology-related, but
our data is limited in that we cannot verify the effect of
active UC on TE risk. Eighty percent of the surgical UC
group had UC as the first-listed ICD-9 CM code, which
is reasonable because those undergoing an operation
during that admission would be likely to have their
primary diagnosis be UC. We acknowledge there may be
bias in that some observations might have more active
disease than others, but this study is a broad examination
of trends in TE rates across hospitalized patients with a
history of UC and does not attempt to stratify TE risk
under specific conditions.

Given that the NHDS samples discharges and not
individual persons, we acknowledge the possibility
that a person with several admissions for the same
problem could be sampled more than once. Another
limitation is that the NHDS does not provide the
information required for valid calculation of standard
errors in a logistic regression. Thus, whether or not the
thromboembolic rates would differ between discharges
with UC and other high-risk discharges after adjustment
for potential confounding cannot be determined.
However, the significantly higher thromboembolism
rates among non-surgical discharges with UC compared
to high-risk discharges with diverticulitis in unadjusted
analysis, and the fact that adjustment increased the odds
ratios for UC in the logistic model, strongly suggest that
observed differences in thromboembolic event rates are
independent of potential confounding effects.

In spite of these limitations, our findings suggest
that in hospitalized patients with UC, the risk for
thromboembolic events is as great or greater than for
other hospitalized medical patients who are considered
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to have a high risk for thromboembolism, and for
whom thromboembolic prophylaxis is recommended
routinely. These data highlight the importance of further
prospective studies to clarify the risks and benefits of
thromboembolic prophylaxis in patients with UC and to
establish the optimal prophylactic regimen.
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COMMENTS

Background

People with inflammatory bowel disease (IBD) are considered to be at higher
risk for thromboembolism than the average population, with up to three times
the incidence rate of events compared with those without IBD. Hospitalized
patients may be at an additional increased risk of thromboembolism given their
decreased mobility or postoperative state. However, the rate of thromboembolic
events in hospitalized IBD patients is not well described, and could have
bearings on the degree of prophylaxis recommended for these patients.
Research frontiers

Important areas of research surround studies of the prevalence of prothrombotic
factors such as homocysteine, activated Protein C resistance, and gene
mutations in the susceptibility of IBD patients to thromboembolic events. Larger
studies need to be conducted to determine whether the prevalence of such
disorders is truly higher in IBD, and thus if detected can help stratify those who
need more vigilance for thromboembolic events.

Innovations and breakthroughs
Few studies have examined the rate of thromboembolic events among a
nationally representative hospitalized population. We confirmed previous
evidence that ulcerative colitis (UC) patients have a higher rate of
thromboembolism than other groups of patients, in particular those groups of
patients also considered to be at higher risk.

Applications

This study emphasizes that among hospitalized patients considered to be at
risk for thromboembolic events, those with UC appear to have a higher rate of
thromboembolism. This can have a bearing on the degree of prophylaxis for DVT/
PE that these patients receive. In addition, if patients are identified to be at higher
risk there may be those that benefit to prophylaxis even when not hospitalized.

Peer review
This manuscript is reasonably well done, but does not add much to our
knowledge about thromboembolism in IBD.
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