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Original research article—clinical

Minor Hematochezia Decreases Use of Venous 
Thromboembolism Prophylaxis in Patients with Inflammatory 
Bowel Disease

Adam S. Faye, MD,*,  Kenneth W. Hung, MD, MS,* Kimberly Cheng, MD,* John W. Blackett, MD,*  
Anna Sophia McKenney, MD, PhD, MPH,† Adam R. Pont, MD, PhD,* Jianhua Li, MD,‡ Garrett Lawlor, MD,* 
Benjamin Lebwohl, MD, MS,* and Daniel E. Freedberg, MD, MS*

Background: Despite increased risk of venous thromboembolism (VTE) among hospitalized patients with inflammatory bowel disease (IBD), 
pharmacologic prophylaxis rates remain low. We sought to understand the reasons for this by assessing factors associated with VTE prophylaxis 
in patients with IBD and the safety of its use.

Methods: This was a retrospective cohort study conducted among patients hospitalized between January 2013 and August 2018. The primary 
outcome was VTE prophylaxis, and exposures of interest included acute and chronic bleeding. Medical records were parsed electronically for 
covariables, and logistic regression was used to assess factors associated with VTE prophylaxis.

Results: There were 22,499 patients studied, including 474 (2%) with IBD. Patients with IBD were less likely to be placed on VTE prophylaxis 
(79% with IBD, 87% without IBD), particularly if  hematochezia was present (57% with hematochezia, 86% without hematochezia). Among 
patients with IBD, admission to a medical service and hematochezia (adjusted odds ratio 0.27; 95% CI, 0.16–0.46) were among the strongest in-
dependent predictors of decreased VTE prophylaxis use. Neither hematochezia nor VTE prophylaxis was associated with increased blood trans-
fusion rates or with a clinically significant decline in hemoglobin level during hospitalization.

Conclusion: Hospitalized patients are less likely to be placed on VTE prophylaxis if  they have IBD, and hematochezia may drive this. 
Hematochezia appeared to be minor and was unaffected by VTE prophylaxis. Education related to the safety of VTE prophylaxis in the setting 
of minor hematochezia may be a high-yield way to increase VTE prophylaxis rates in patients with IBD.
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INTRODUCTION
Hospitalized patients with inflammatory bowel disease 

(IBD) have a 3-fold increased risk of venous thromboembolism 

(VTE), with this risk increasing to 6-fold when IBD pa-
tients are hospitalized with active disease.1–4 Recent data have 
even suggested that this risk may persist for several weeks 
postdischarge.5–7 Given the significant morbidity and mortality 
associated with VTE among IBD patients8 and the rising prev-
alence of IBD in North America,9–11 much emphasis has been 
placed on VTE prevention. Despite this, prior data suggest an 
increasing prevalence of VTE events among IBD patients.12

To decrease the risk of VTE among hospitalized IBD 
patients, multisociety guidelines currently recommend the use 
of pharmacologic VTE prophylaxis for ulcerative colitis (UC) 
patients admitted with a disease flare who do not have severe 
bleeding.13–16 Given the increased overall risk of VTE in IBD 
patients, many guidelines and experts additionally recom-
mend prophylaxis among all hospitalized patients with UC or 
Crohn’s disease (CD), regardless of whether admission is due 
to a disease-related flare.5, 17

Despite evidence regarding the risk of VTE among hos-
pitalized IBD patients, adherence to these guidelines remains 
poor.18 The reasons for this are uncertain, and data examining 
risk factors related to pharmacologic VTE prophylaxis among 
IBD patients are limited. In this study, we aimed to under-
stand why VTE prophylaxis was not prescribed in patients 
with IBD by identifying risk factors associated with lack of 
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VTE prophylaxis. We also sought to provide data regarding the 
safety of VTE prophylaxis.

METHODS

Population
We conducted a retrospective cohort study among all 

unique patients 18 years of age or older who were admitted to 
the general medicine or colorectal surgery services at NewYork-
Presbyterian Hospital/Columbia University Medical Center for 
≥48 hours between January 2013 and August 2018. In order to 
ensure that patients admitted more frequently would not be 
disproportionately represented, only the patient’s first admis-
sion within the study period was selected for analysis. Patients 
admitted with an acute VTE were excluded, with acute VTE 
classified based on International Classification of Diseases, 
Clinical Modification codes (ICD-CM; see appendix).19 Within 
this larger cohort, patients with IBD were initially identified 
using ICD-9-CM and ICD-10-CM diagnosis codes for ulcera-
tive colitis (UC: 556.x, K51.x) and Crohn’s disease (CD: 555.x, 
K50.x); these charts were then manually reviewed for accuracy. 
Patients with IBD were further subclassified as having UC or 
CD and as having or not having a flare based on endoscopic 
and clinical documentation. This study was approved by the 
institutional review board of Columbia University Medical 
Center.

Primary Outcome
The primary outcome was VTE prophylaxis, classified 

categorically. Prophylaxis was recorded as having been given if  
an active order for heparin, low molecular weight heparin, war-
farin, apixiban, rivaroxaban, or dabigatran was placed within 
the electronic medical record (EMR) within 48 hours of presen-
tation to the hospital. Of note, because patients with an acute 
VTE were excluded, those who were placed on agents such as 
warfarin, apixiban, rivaroxaban or dabigatran within 48 hours 
of presentation were likely being continued on their outpatient 
medications. We also classified patients whose international 
normalized ratio (INR) was ≥2 within the 48-hour period as 
being on prophylaxis, because the coagulative state of these pa-
tients would not warrant additional prophylaxis.

Exposures of Interest
Our a priori hypothesis was that lower gastrointestinal 

bleeding, even if  trivial, would be a major driver of decreased 
VTE prophylaxis use. We therefore designed exposure variables 
that would capture both acute and chronic blood loss: admis-
sion hemoglobin as measured at presentation, classified cate-
gorically as <7 g/dL, 7 to 11 g/dL, >11 g/dL; delta hemoglobin, 
a continuous variable defined by change in hemoglobin from 
admission to nadir (of note, if  hospitalization was >30 days, the 
nadir within the first 30 days of hospitalization was used); and 

hematochezia, identified by documentation of bright red blood 
per rectum on presentation based on manual chart review. To 
ensure accuracy, all charts of IBD patients with hematochezia 
were also reviewed to ensure no upper endoscopy was per-
formed during hospitalization for suspected upper gastrointes-
tinal bleeding. Last, we examined units of packed red blood cell 
transfusions (pRBCs) as a continuous variable throughout ad-
mission (if  the hospitalization was >30 days, the total number 
of pRBCs within the first 30 days was used). To account for 
patients with large rather than small volume bleeding, we also 
included transfusions as a categorical variable, characterizing 
patients as having a major transfusion requirement if  3 or more 
pRBCs were transfused.

Covariables
Demographic and baseline information relating to age 

at admission, race/ethnicity, admitting service (medicine vs 
surgery), admission INR, and history of  VTE (see appendix) 
were identified within the EMR using automated queries. 
Initial platelet value at presentation was also captured from 
the EMR and classified as a 3-level categorical variable 
(>150 × 109/L, 50–150 × 109/L, <50 × 109/L). A Charlson co-
morbidity index was calculated using the existing ICD-9-CM 
and ICD-10-CM codes associated with chronic health condi-
tions at the time of  admission.20 Patients were then categor-
ized based on the number of  underlying comorbid conditions 
(0, 1, ≥2 conditions). Medication data, including cortico-
steroid, immunomodulator, and biologic use during hospi-
talization, were also manually recorded for inclusion in our 
analysis.

Statistical Approach
Categorical variables were compared using a χ 2 test or 

Fisher exact test if  the expected count was <5. Continuous 
variables were compared using a t test or Wilcoxon rank sum 
test if  they had a non-normal distribution. Logistic regression 
modeling was performed first to evaluate factors associated 
with VTE prophylaxis among patients with IBD and second 
to evaluate factors associated with VTE prophylaxis among 
all patients. To build the final multivariable models for pre-
dictors of VTE prophylaxis, all variables with a P value ≤0.1 on 
univariable analysis were examined in a full model. The final, 
reduced model was then produced through stepwise subtrac-
tion, retaining variables with an independent relationship with 
VTE prophylaxis (P < 0.05). Charlson comorbidity index and 
history of VTE were included in the final model based on an 
a priori decision given their established association with VTE 
prophylaxis. Additional subgroup analyses compared UC with 
Crohn’s disease patients and those with and without disease 
flares. All analyses were performed on STATA 15 (College 
Station, TX) at the alpha 0.05 level of significance with 2-sided 
testing.
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RESULTS

Population
A total of 22,499 patients were included in the study, 474 

(2.1%) of whom had IBD. Among IBD patients, 43.7% had 
UC, 55.3% had CD, and 1.0% had indeterminate colitis. The 
majority (60%) of IBD patients were under 50 years old, with 
26% between the ages of 18 and 30. Of the 474 IBD patients, 
457 (96%) presented with a known history of IBD, 328 (69%) 
were admitted with an IBD flare, and 112 (24%) were admitted 
with hematochezia. Of those with hematochezia, 77 (69%) pa-
tients had UC, 34 (30%) had Crohn’s disease, and 1 (1%) had 
indeterminate colitis.

VTE Prophylaxis Rates Among Those With and 
Without IBD

Of the 22,025 patients without IBD, 19,182 (87%) were 
placed on pharmacologic VTE prophylaxis compared with 374 
(79%) of patients with IBD (P < 0.01, Supplemental Table 1). 
On multivariable analysis of all patients, older age, multiple 
comorbidities, female sex, and history of a VTE were associ-
ated with an increased likelihood of VTE prophylaxis, whereas 
anemia, thrombocytopenia, and admission to a medical as com-
pared with a surgical service were associated with a decreased 
likelihood of VTE prophylaxis (Supplemental Table 2). Tested 
in this multivariable model, the presence of IBD (adjusted 
odds ratio [OR] 0.57; 95% CI, 0.44–0.73) was also significantly 
associated with a decreased likelihood of VTE prophylaxis. 
However, when hematochezia was included in the final model, 
IBD was no longer independently related to VTE prophylaxis.

Predictors of VTE Prophylaxis Among Those 
With IBD

Among 474 patients with IBD, rates of VTE prophylaxis 
were lower among those with an IBD flare as compared with 
those without (76% vs 85% respectively, P  =  0.03; Table 1). 
Additionally, on univariable analysis, hematochezia, admission 
to a medical service, and an initial hemoglobin <7 g/dL were 
also associated with a decreased likelihood of VTE prophylaxis. 
In the final multivariable model for VTE prophylaxis among 
those with IBD, the same predictors remained significantly as-
sociated with a decreased likelihood of VTE prophylaxis (Table 
2). These results were similar after stratifying based on UC vs 
CD (Supplemental Table 3) and after including only those with 
a known history of IBD on presentation (Supplemental Table 
4). Of note, although on univariable analysis, receiving cortico-
steroids during hospitalization was also significantly associ-
ated with lower odds of VTE prophylaxis use (Table 1); when 
adjusting for included variables such as hematochezia, cortico-
steroid use was no longer a significant predictor.

From our analysis, hematochezia was one of the strongest 
predictors of decreased likelihood of VTE prophylaxis 

(adjusted OR 0.27; 95% CI, 0.16–0.46). Among the 106 patients 
with hematochezia experiencing a disease flare, only 57% re-
ceived VTE prophylaxis. On subgroup analysis, hematochezia 
was also significantly associated with decreased prophylaxis 
use regardless of whether a patient was experiencing a disease-
related flare or not.

Significance of Hematochezia Among Those 
With IBD

Because hematochezia was strongly associated with a de-
creased likelihood of VTE prophylaxis, we sought to evaluate 
its clinical significance in those with IBD. In examining trans-
fusion requirements, no statistically significant differences were 
found between patients with or without hematochezia. Among 
those with hematochezia, 17% required any pRBC transfu-
sion during hospitalization compared with 13% among those 
without hematochezia (P = 0.33) (Fig. 1A). Similarly, 5.4% of 
patients required ≥3 pRBC transfusions when hematochezia 
was present vs 6.6% when it was not (P  =  0.63). There was, 
however, a significantly greater decline in hemoglobin level 
during hospitalization associated with hematochezia (1.50  g/
dL median decrease during hospitalization if  hematochezia 
was present vs 1.20 g/dL when hematochezia was not present; 
P = 0.01).

Safety of VTE Prophylaxis Among Those With IBD
Several of the variables most strongly associated with 

decreased likelihood of VTE prophylaxis seemed to repre-
sent either chronic bleeding (initial hemoglobin level) or acute 
bleeding (hematochezia). Therefore, we next sought to eval-
uate the extent of bleeding during hospitalization and whether 
this depended on VTE prophylaxis. Among patients with IBD, 
14% of those who received VTE prophylaxis required a pRBC 
transfusion, as compared with 15% in those who did not re-
ceive VTE prophylaxis (P = 0.78, Fig. 1B). For major transfu-
sion requirement, there was also no difference between those 
who received VTE prophylaxis and those who did not (5.3% vs 
10%, respectively; P = 0.09). When comparing changes in he-
moglobin throughout hospitalization, there was also no differ-
ence (median hemoglobin decrease of 1.30 mg/dL in those who 
received VTE prophylaxis vs 1.45 mg/dL in those who did not 
receive VTE prophylaxis; P = 0.25).

Safety of VTE Prophylaxis Among Those With 
IBD Based on the Presence or Absence of 
Hematochezia

To measure whether hematochezia was associated with 
increased bleeding in IBD patients on prophylaxis, we last 
examined the 112 patients with both IBD and hematochezia 
and compared transfusion requirements and hemoglobin 
differences between those who received VTE prophylaxis 
and those who did not. Of  note, there were no significant 
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TABLE 1. Univariable Analysis of Factors Associated With Receipt of Venous Thromboembolism Prophylaxis in 474 
Patients With Inflammatory Bowel Disease

VTE Prophylaxis N (%) No VTE Prophylaxis N (%) P

Age in years   0.11
 18–40 164 (43.9%) 54 (54.0%)  
 41–60 129 (34.5%) 24 (24.0%)  
 >61 81 (21.7%) 22 (22.0%)  
Sex   0.21
 Male 206 (55.1%) 48 (48.0%)  
 Female 168 (44.9%) 52 (52.0%)  
Race/Ethnicity   0.15
 White 158 (42.3%) 30 (30.0%)  
 Hispanic 40 (10.7%) 14 (14.0%)  
 Black 24 (6.4%) 9 (9.0%)  
 Other/Not Listed 152 (40.6%) 47 (47.0%)  
Comorbidity Index   0.68
 0 288 (77.0%) 75 (75.0%)  
 1 55 (14.7%) 18 (18.0%)  
 ≥2 31 (8.3%) 7 (7.0%)  
History of VTE   0.32
 No 364 (97.3%) 99 (99.0%)  
 Yes 10 (2.7%) 1 (1.0%)  
Admission Service   <0.01
 Colorectal surgery 174 (46.5%) 16 (16.0%)  
 Medicine housestaff 101 (27.0%) 44 (44.0%)  
 Medicine hospitalist 99 (26.5%) 40 (40.0%)  
Hematochezia   <0.01
 No 311 (83.2%) 51 (51.0%)  
 Yes 63 (16.8%) 49 (49.0%)  
Disease Flare   0.03
 No 124 (33.2%) 22 (22.0%)  
 Yes 250 (66.8%) 78 (78.0%)  
Corticosteroid Use During Hospitalization   0.05
 No 222 (59.4%) 48 (48.0%)  
 Yes 152 (40.6%) 52 (52.0%)  
Immunomodulator Use During Hospitalization   0.15
 No 343 (91.7%) 87 (87.0%)  
 Yes 31 (8.3%) 13 (13.0%)  
Biologic Use During Hospitalization   0.87
 No 335 (89.6%) 89 (89.0%)  
 Yes 39 (10.4%) 11 (11.0%)  
Initial Hgb (g/dL)   <0.01
 >11 239 (63.9%) 54 (54.0%)  
 7–11 131 (35.0%) 38 (38.0%)  
 <7 4 (1.1%) 8 (8.0%)  
 Initial Platelet (x 109/L)   0.32
 >150 354 (94.7%) 92 (92.0%)  
 50–150 18 (4.8%) 6 (6.0%)  
 <50 2 (0.5%) 2 (2.0%)  
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differences in initial hemoglobin values between those who 
did and did not receive VTE prophylaxis (P = 0.71). Among 
those who received VTE prophylaxis, 19% required a pRBC 
transfusion during hospitalization vs 14% who did not receive 
VTE prophylaxis (P = 0.51); 5.0% and 6.1% respectively re-
quired ≥3 pRBC transfusions (P = 0.75) (Fig. 1C). The delta 
hemoglobin values were also similar between the 2 groups 
(median decline of  1.60 g/dL with VTE prophylaxis vs 1.50 g/
dL without; P = 0.80).

DISCUSSION
Patients with IBD have a higher risk of VTE compared 

with the general population,21 and this risk has been shown to 
increase more than 6-fold when hospitalized with a flare.4 Given 
the increased risk of VTE among all IBD patients and the sig-
nificant morbidity and mortality associated with a VTE, guide-
lines frequently recommend pharmacologic VTE prophylaxis 
for all hospitalized IBD patients.8, 17 Despite these guidelines, 
this study found that IBD patients had an 8% lower absolute 
risk of receiving VTE prophylaxis compared with the general 
inpatient population and were even less likely to receive pro-
phylaxis when admitted with an IBD flare. Among IBD pa-
tients, the presence of hematochezia was associated with an 
almost 4-fold decreased likelihood of VTE prophylaxis. Yet, 
such hematochezia appeared to be relatively trivial because it 
was not accompanied by clinically important declines in hemo-
globin. Moreover, VTE prophylaxis seemed to be safe because 
it was not associated with evidence of increased bleeding or 

greater transfusion requirements, regardless of whether it was 
given in the setting of hematochezia.

Previous studies, like this one, have demonstrated low 
rates of VTE prophylaxis among patients with IBD18, 22, 23 and 
have also suggested that this decreased use of prophylaxis may 
in part be due to concern over the presence of hematochezia.23, 

24 In our study, hematochezia was strongly associated with 
failure to prescribe VTE prophylaxis. Importantly, our data 
suggest that the decreased rate of VTE prophylaxis observed in 
patients with IBD may have been driven primarily by the pres-
ence of hematochezia, as IBD was no longer significantly as-
sociated with decreased VTE prophylaxis when hematochezia 
was included in the final multivariable model for all inpatients.

Given that hematochezia was associated with a decreased 
use of VTE prophylaxis, we sought to assess its clinical signif-
icance. Among all IBD patients, we found that the presence 
of hematochezia was only associated with a 0.3  g/dL greater 
decrease in hemoglobin during hospitalization and was not 
associated with an increased pRBC transfusion requirement 
throughout hospitalization. Although the difference in hemo-
globin decline between the two groups was statistically sig-
nificant, a hemoglobin differential of 0.3  g/dL is unlikely to 
represent a clinically meaningful difference.

To address the safety concern of prophylaxis in IBD pa-
tients with hematochezia, we similarly measured differences in 
transfusion requirements and hemoglobin changes based on 
VTE prophylaxis. There were no differences in hemoglobin de-
cline or in transfusion requirements. Similar results were seen in 

TABLE 2. Multivariable Analysis of Factors Associated With Receipt of Venous Thromboembolism Prophylaxis in 474 
Patients With Inflammatory Bowel Disease

N (%) Odds Ratio (95% CI)

Comorbidity Index   
 0 363 (76.6%) Reference
 1 73 (15.4%) 1.36 (0.70–2.63)
 ≥2 38 (8.0%) 2.15 (0.80–5.80)
History of VTE   
 No 463 (97.7%) Reference
 Yes 11 (2.3%) 3.14 (0.36–27.2)
Hematochezia   
 No 362 (76.4%) Reference
 Yes 112 (23.6%) 0.27 (0.16–0.46)
Admission Service   
 Colorectal surgery 190 (40.1%) Reference
 Medicine housestaff  145 (30.6%) 0.24 (0.12–0.47)
 Medicine hospitalist 139 (29.3%) 0.31 (0.15–0.61)
Initial Hemoglobin (g/dL)   
 >11 293 (61.8%) Reference
 7–11 169 (35.7%) 0.76 (0.46–1.27)
 <7 12 (2.5%) 0.13 (0.03–0.49)
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a study by Ra et al reviewing single-center data regarding IBD 
patient admissions from 2010 to 2012, where they found that 
the rates of both minor and major bleeding were independent 
of VTE prophylaxis use.23 Older studies examining the use of 
heparin as a treatment for UC also concluded that there was 
no significant increase in bleeding-related adverse events.25 This 
is consistent with the observation that rectal bleeding in UC is 
mostly low level and supports the conclusion that VTE prophy-
laxis is safe even in the setting of hematochezia. This finding is 
especially important because hematochezia often accompanies 
a flare of disease activity and thus a higher risk of VTE. Of the 
patients in our study with hematochezia, 95% were experien-
cing a disease flare, and only 57% of these received prophylaxis.

The possibility of reverse causality must be recognized 
when interpreting these findings (i.e., patients with more sig-
nificant hematochezia were less likely to receive VTE prophy-
laxis, and therefore, bias is generated “favoring” prophylaxis). 
However, upon manual chart review, including assessment of 
initial hemoglobin values, we found no baseline differences in 
clinical presentation to explain why certain IBD patients with 
hematochezia received VTE prophylaxis and others did not, 

but we did find a difference based upon admitting service (sur-
gery, 80% [16 of 20] with hematochezia received prophylaxis vs 
medicine, 51% [47 of 92]; P = 0.02). In accordance with prior 
literature, we found that among all IBD patients, admission to a 
medicine hospitalist or housestaff  team resulted in a 69%–76% 
lower odds of prophylaxis use.23 This may reflect increased war-
iness among medical as opposed to surgical providers or may 
indicate more significant bleeding among medical as opposed 
to surgical patients.24, 26 Alternatively, this may reflect the use of 
different order sets between services; prior inpatient data exam-
ining both patients with and without IBD have demonstrated 
improved prophylaxis adherence rates with implementation of 
standardized order sets.27, 28

A strength of  our study is that it evaluated the reasons 
why IBD patients may receive lower rates of  VTE pro-
phylaxis and then extended this by asking whether these 
reasons were justified (i.e., whether implied fear of  inducing 
bleeding was warranted). We also adjusted for multiple rel-
evant factors such as underlying comorbid status, admis-
sion team characteristics, and initial laboratory results. Our 
study also has certain limitations. Although we suspect that 

FIGURE 1. Differences in pRBC transfusion requirements and median changes in hemoglobin stratified by (A) IBD patients with and without 
hematochezia, (B) IBD patients receiving and not receiving VTE prophylaxis, and(C) IBD patients with hematochezia receiving and not receiving VTE 
prophylaxis. The “x” within each boxplot represents the mean, whereas the dividing line within each boxplot represents the median delta hemo-
globin value (g/dL).

D
ow

nloaded from
 https://academ

ic.oup.com
/ibdjournal/article/26/9/1394/5613524 by guest on 17 April 2024



 Inflamm Bowel Dis • Volume 26, Number 9, September 2020

1400

Faye et al

our results are likely generalizable to other institutions, this 
was a single-center study. Additionally, it was observational, 
and as in all observational studies, the possibility remains 
of  baseline unmeasured differences between those who did 
and did not receive VTE prophylaxis. Last, our data were 
not powered to quantify the net risk-benefit of  VTE pro-
phylaxis in IBD, and this should be rigorously evaluated in 
future studies.

In summary, patients with IBD were less likely to be 
placed on pharmacologic VTE prophylaxis during hospitali-
zation. Among those with IBD, hematochezia was one of the 
strongest factors associated with decreased prophylaxis, yet 
hematochezia in IBD was minor, and prophylaxis in those with 
hematochezia appeared to be safe by all measures examined. To 
limit the number of preventable VTE events, educational efforts 
should emphasize the importance and safety of prophylaxis in 
IBD patients, including those with hematochezia.

SUPPLEMENTARY DATA
Supplementary data is available at Inflammatory Bowel Dis-

eases online.
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APPENDIX: International Classification of Diseases, 9th And 10th revision, Clinical Modification  
(ICD-9-CM And ICD-10-CM) Codes used in our study.

Description ICD-9-CM Codes ICD-10-CM Codes

Acute VTE diagnosis (pulmonary embolism or deep vein 
thrombosis)

415.1x, 451.1x, 453.4x, 453.8x, 453.9x, 673.2x, 673.8x, 671.3x, 
671.4x, 671.5x

I82.4, I82.9, I26

History of VTE V12.51, V12.55 Z86.718, Z86.711
Ulcerative colitis 556.x K51.x
Crohn’s disease 555.x K50.x
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