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Abstract

Background: Patients with liver cirrhosis have altered hepatic syn-
thetic functions which theoretically result in reduced levels of pro-and
anti-coagulant factors as well as thrombocytopenia. Initially, cirrhotic
patients were thought to be at an increased risk of bleeding and a
reduced risk of thrombosis. Several studies have recently reported an
increased occurrence of venous thromboembolism (VTE) in cirrhotic
patients. In this study, we aimed to assess the current practice of deep
venous thrombosis (DVT) prophylaxis, the incidence and predictors
of VTE, and the associated bleeding sequelae in patients with liver
cirrhosis.

Methods: A retrospective cohort study was performed. We included
all adult patients with a diagnosis of liver cirrhosis from January 2010
to June 2019 admitted to the hospital. Our cohort patients were di-
vided into two groups, cirrhotic patients with pharmacological VTE
prophylaxis and those with mechanical or no VTE prophylaxis.

Results: We included 601 cirrhotic patients in our study. The inci-
dence of VTE occurring within the first 6 months of their admission
was 1.5%. Seven patients (1.49%) developed VTE with the majority
being DVTs while not on pharmacologic prophylaxis, and two pa-
tients developed VTE despite being on pharmacologic prophylaxis;
however, there was no statistical difference. Alcohol use was the most
common underlying cause of liver cirrhosis (40.4%), followed by
chronic hepatitis C (21.1%), and nonalcoholic steatohepatitis (11.3%).
Out of the 601 patients included, 69 patients received neither pharma-
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cologic nor mechanical VTE prophylactic agent (11.48%), while the
remaining majority received either pharmacological or mechanical
prophylaxis (88.52%).

Conclusions: Our study did not show a statistically significant asso-
ciation between the use of pharmacological VTE prophylactic agents
and a reduction in the risk of VTE in cirrhotic patients. The rates
of usage of DVT prophylactic agents among our Northwell hospitals
during the study period appeared to be no longer suboptimal when
compared to prior studies. Low albumin appears to be a predictor fac-
tor to develop VTE. There was a statistically significant increase in
bleeding risk and transfusion requirement in cirrhotic patients receiv-
ing no pharmacological VTE prophylactic agents. Further prospec-
tive trials are needed to shed more light on this subject and identify
the group of cirrhotic patients who could safely benefit from pharma-
cologic VTE prophylaxis.

Keywords: Cirrhosis; Deep vein thrombosis; Bleeding; Deep vein
thrombosis prophylaxis

Introduction

Hemostasis is a complex physiological process to control bleed-
ing at the site of endothelial injury. The coagulation cascade
integrates both cellular and humoral reactions that drive in op-
posite directions, with one resulting in blood clot formation and
another ending in the activation of the anticoagulation system
[1]. The liver plays a crucial role in hemostasis as it influences
the coagulation cascade and fibrinolysis by producing and regu-
lating most pro- and anti-coagulant factors except calcium and
von Willebrand factor, which is produced by endothelial cells.
In case of hepatic dysfunction from progressive fibrosis,
as seen in chronic liver disease and liver cirrhosis, this syn-
thetic and regulatory function is impaired. This results in pro-
longation of the prothrombin time which reflects the decreased
activity of factors I, II, V, VII, and X. The reduction in the
hepatic synthetic function increases bleeding risk secondary
to a reduction in coagulation factors, as well as a reduction in
thrombopoietin secretion which regulates the proliferation and
differentiation of megakaryocytes and platelet formation. In
addition, portal hypertension and splenomegaly resulting from
liver disease contribute to platelet destruction and sequestra-
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tion in the enlarged spleen leading to thrombocytopenia. Portal
hypertension also results in the formation of esophageal, gas-
tric, and rectal varices which places cirrhotic patients at higher
risks of gastrointestinal bleeding. In light of the above-men-
tioned, patients with advanced liver disease and cirrhosis have
been initially thought to be at increased risk of bleeding and
reduced risk of thrombosis. As a result, the in-patient use of
pharmacologic venous thromboembolism (VTE) prophylaxis
in these patients has been limited.

Several studies have recently reported an increased oc-
currence of VTE in cirrhotic patients. For instance, the in-
cidence of non-portal VTE in patients with chronic liver
disease has been shown to range between 0.5% and 6.3% in
multiple reports [2-4]. This has been thought to be related
to both, a reduction in the anticoagulant factors, antithrom-
bin III and proteins S or C, and an increase in procoagulant
factors, including factor VIII and von Willebrand factor, in
cirrhosis. Also, cirrhotic patients are predisposed to VTE due
to frequent hospitalizations with decompensated disease, im-
mobility secondary to lower extremities edema and ascites,
and raised levels of estrogen and inflammation [5]. As such,
the novel idea of “rebalanced hemostasis” emerged, whereby
cirrhotic patients can have an inclination toward bleeding or
thrombotic events depending on the balance between their
pro- and anti-coagulant factors as determined by their cor-
responding clinical settings.

The current guidelines recommend using low-molecular-
weight heparin, low-dose unfractionated heparin, or fonda-
parinux as VTE prophylaxis agents for all hospitalized pa-
tients with acute medical illnesses who are at increased risk of
thrombosis [6]. Those guidelines excluded cirrhotic patients
from the studies evaluating the benefit of VTE prophylaxis.
This lack of clear recommendations in cirrhotic patients, in ad-
dition to the bleeding concerns, limits the use of VTE prophy-
laxis in this population.

Thus, this study was conducted to assess the practice of
VTE prophylaxis and the incidence and predictors of VTE and
bleeding sequelae in patients with liver cirrhosis.

Materials and Methods

Study population

A retrospective cohort study with chart review was conducted
on cirrhotic patients who were admitted to any of the following
Northwell hospitals: Glen Cove Hospital, Huntington Hospi-
tal, Lenox Health Greenwich Village, Lenox Hill Hospital, L1J
(Long Island Jewish) Forest Hills, L1J Valley Stream, Long
Island Jewish, NSUH (Northshore University hospital), Plain-
view Hospital, SIUH (Staten Island University Hospital) North
and South, Southside Hospital and Syosset Hospital. Elec-
tronic medical records were reviewed between January 2010
and June 2019. Included patients were older than 18 years who
were admitted for at least 2 days with the International Clas-
sification of Diseases (ICD Ninth and 10th editions (ICD-9
and ICD-10)) diagnosis codes of 571.5 and K74.60. Patients
on anticoagulation, oral contraceptives, or other hormonal re-
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placement therapies at the time of admission were excluded
from the study. Pregnant patients and patients with a history of
VTE, active malignancy, or thrombophilia were also excluded.
The study was approved by the Northwell Institutional Review
Board. The approval allowed for retrospective chart review
and anonymous results reporting without informed consent.
The study was conducted in compliance with the ethical stand-
ards of the responsible institution on human subjects as well as
with the Helsinki Declaration.

Data collection

For each patient, the following information was collected:
age, gender, race, body mass index (BMI), admission platelet
count, hemoglobin, serum albumin, total bilirubin, and inter-
national normalized ratio (INR). History of alcohol or tobacco
was also recorded. Known risk factors for VTE, including sur-
gery within the preceding 30 days, infection, and intensive care
stay were also collected. The presence of ascites, esophageal
varices, and hepatic encephalopathy was documented. Child-
Pugh score and MELD-Na score were determined accordingly.

The diagnosis of cirrhosis was defined based on clinical
and pathologic criteria. Only patients with documented cir-
rhosis in the medical records were included. Histologic diag-
nosis was not required. Etiologies of cirrhosis were identified
as alcohol-related, chronic viral hepatitis C, chronic hepatitis
B, nonalcoholic fatty liver disease, and others which included
autoimmune disease, drug-related, hemochromatosis, primary
biliary cirrhosis, cystic fibrosis, primary sclerosing cholangi-
tis, Wilson disease, etc.

Furthermore, any type of mechanical or pharmacologic
VTE prophylaxis administered during hospitalization was
recorded, such as sequential compression device (SCD), low-
molecular-weight heparin, unfractionated heparin, or fonda-
parinux.

Patients were followed until 6 months post-discharge.

Outcome measures

The primary outcome was defined as the development of VTE
including deep venous thrombosis (DVT), splanchnic vein
thrombosis, or pulmonary embolism, as confirmed by an ex-
tremity Doppler ultrasound, computed tomography scan of the
chest or abdomen, or ventilation-perfusion scan.

The secondary outcomes included bleeding events, trans-
fusion requirements, a 6-month readmission rate, and hospital
length of stay.

Statistical analysis

Patients were divided into two study groups: patients who
were started on pharmacological VTE prophylaxis and those
who were placed on mechanical or no prophylaxis. Baseline
characteristics were compared among the two groups.
Variables were expressed as means or medians with stand-
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ard deviation (SD) or interquartile range (IQR) according to
normality testing using Kolmogorov-Smirnov tests. Categori-
cal values were expressed as units and percentages. Compari-
sons were performed using analysis of variance, Kruskal-Wal-
lis test for continuous variables, and %> or Fisher exact tests for
categorical variables. Significance was defined as a P value <
0.05, and all tests were two-sided.

Results

Study identification algorithm

Using the above-mentioned ICD-9 and ICD-10 codes for cir-
rhosis, 16,004 charts were identified and reviewed between
January 2010 and June 2019 across the listed Northwell hospi-
tals. A total of 10,637 charts corresponding to patients with cir-
rhosis who were not hospitalized were consequently excluded.
Similarly, 700 other charts that met the exclusion criteria were
excluded thereafter. Out of the remaining pool of 4,677 charts
corresponding to hospitalized patients with cirrhosis, 1,191
ones were randomly selected. A total of 601 patients met the
inclusion criteria and were included in the final analysis (Fig.
1).

The 601 study subjects were divided into two groups de-
pending on whether a pharmacologic VTE prophylactic agent
was administered (first group) or if mechanical VTE prophy-
laxis or no prophylaxis was initiated (second group). The base-
line characteristics are presented in Table 1.

General characteristics and practices of VTE prophylaxis

Among the included 601 patients, 69 patients (11.48%) re-
ceived neither pharmacologic nor mechanical thromboembo-
lism prophylactic agent, while the remaining majority received
either pharmacological or mechanical prophylaxis. Cirrhotic
patients receiving either mechanical or no VTE prophylaxis
had a significantly lower median age of 61.42 compared to
65.62 in those receiving pharmacologic VTE prophylactic
agents with a significant P value of 0.001 (Table 1).

In terms of comorbid conditions, cirrhotic patients re-
ceiving pharmacologic VTE prophylactic agents were signifi-
cantly more likely to have a history of coronary artery disease
(21.1%), heart failure (22.1%), hypertension (61.6%), end-
stage renal disease on hemodialysis(7.3%), diabetes mellitus
(37.7%) and active infection (34.3%) than those receiving no
pharmacologic VTE prophylaxis (11.3%, 11.2%, 44.9%, 3.5%,
29.8%, and 24.4%, respectively) as reflected by the significant
P value of < 0.05 (Table 1).

When it comes to social history, cirrhotic patients who
drink alcohol were significantly more likely (47.1%) to receive
either mechanical or no VTE prophylaxis than to receive phar-
macologic VTE prophylactic agents (37.6%) as reflected by
the significant P value of 0.02.

Among our study population, the most common causes
of liver cirrhosis were alcohol (243/601, 40.4%), followed by
hepatitis C (127/601, 21.1%), and nonalcoholic steatohepatitis
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Cirrhotic patient
encounters between
January 2010-June 2019

N=16004

Outpatient encounters

N=10637

700 met the exclusion
criteria

Inpatient cirrhotic
charts

N=4677

1191 charts randomly
selected

577 met the exclusion
criteria

13 had VTE on
admission

312

did not receive
pharmacologic VTE
prophylaxis

289

received pharmacologic
VTE prophylaxis

Figure 1. Study identification algorithm. VTE: venous thromboembolism.

(68/601, 11.3%). Cirrhotic patients receiving pharmacologic
VTE prophylaxis were significantly less likely to have a his-
tory of hepatic encephalopathy, esophageal varices, or ascites
upon admission (24.4%, 31%, and 46.9%, respectively) com-
pared to those receiving either mechanical or no VTE prophy-
laxis (16.3%, 9.8%, and 34.9%, respectively) (Table 1).

Labs on admission including platelet counts, hemoglobin,
INR, albumin, creatinine; and bilirubin were significantly dif-
ferent between the two groups. No statistically significant dif-
ference in the MELD-Na score existed between both groups
(P value > 0.05). Of note, included cirrhotic patients receiving
either mechanical or no VTE prophylaxis were significantly
more likely to have a lower platelet count (mean of 119), high-
er INR (mean of 1.53), and lower hemoglobin (mean of 10.71)
than those receiving pharmacologic VTE prophylactic agents
(means of 172.03, 1.33, and 11.88, respectively) as reflected
by significant P values of 0.001 or less (Table 1).
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Table 1. Baseline Characteristics of Included Patients With Liver Cirrhosis

Pharmacologic VTE, prophy-

Non-pharmacologic VTE, prophy-

Characteristic laxis percentage (n = 289) laxis percentage (n = 312) Pvalue
Median age 65.62 61.42 0.001
Male gender 56.7% (164) 66.7% (208) 0.012
Race 0.11
White 54.7% (158) 59.6% (186)
African American 12.1% (35) 7.4% (23)
Asian 3.1% (9) 1.3% (4)
Other/unavailable 30.1% (87) 31.7% (99)
Body mass index (kg/m?) 28.0387 27.4424 0.328
Alcohol 34.6% (100) 47.1% (147) 0.02
Tobacco 11.1% (32) 9.9% (31) 0.649
Coronary artery disease 21.1% (61) 11.3% (35) 0.001
Heart failure 22.1% (64) 11.2% (35) 0.001
Chronic kidney disease 13.8% (40) 10.9% (34) 0.273
End-stage renal disease 7.3% (21) 3.5% (11) 0.041
Diabetes mellitus 37.7% (109) 29.8% (93) 0.04
Hypertension 61.6% (178) 44.9% (140) 0.001
Surgical procedure during admission 11.5% (33) 10.3% (32) 0.636
Surgical procedure 6 months before admission 9.3% (27) 11.9% (37) 0.304
Infection 34.3% (99) 24.4% (76) 0.008
Intensive care unit stay 12.8% (37) 10.6% (33) 0.395
Etiology of liver cirrhosis
Nonalcoholic steatohepatitis 12.1% (35) 10.6% (33) 0.563
Alcohol 34.9% (101) 45.5% (142) 0.008
Hepatitis C 21.5% (62) 20.8% (65) 0.852
Other 0.001
Hepatitis B 4.8% (14) 5.4% (17)
Hemochromatosis 1.4% (4) 1% (3)
Autoimmune 1% (3) 2.2% (7)
PBC 2.8% (8) 2.6% (8)
PSC 0.34 (1) 0.64% (2)
Cryptogenic 7.6% (22) 8% (25)
Other 13.56% (40) 3.26% (10)
Esophageal varices 9.8% (28) 31% (95) 0.001
Labs on admission
Hemoglobin 11.88 10.71 0.001
Platelets count 172.03 119 0.001
INR 1.33 1.53 <0.001
Creatinine 1.57 1.29 0.026
Albumin 3.11 2.93 0.003
Sodium 136.77 137.46 0.131
Bilirubin 1.96 2.84 0.003
Ascites present on admission 34.9% (101) 46.9% (146) 0.003
Hepatic encephalopathy 16.3% (47) 24.4% (76) 0.014
Child-Pugh score 7.24 7.92 0.507
Mean MELD-Na 12.61 13.39 >0.05

VTE: venous thromboembolism; PBC: primary biliary cirrhosis; PSC: primary sclerosing cholangitis.
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Table 2. The Impact of VTE Prophylaxis on the Incidence of VTE and Outcomes Among Subgroups of Hospitalized Cirrhotic Patients

Pharmacologic VTE prophylaxis (n =289) No pharmacologic VTE prophylaxis (n =312) P value

Primary outcome

Total VTE 0.7% (2) 2.2% (7) 0.118

VTE during admission 0.35% (1) 1% (3) 0.354
Secondary outcomes

Bleeding 2.8% (8) 20.2% (63) <0.001

Transfusion 12.5% (36) 31.1% (97) <0.001

Hospital length of stay 7.55 6.66 0.118

6-month readmission 38.8% (112) 35.6% (111) 0.420

VTE: venous thromboembolism.

Incidence and risk factors for VTE

The incidence of VTE occurring within the first 6 months of
admission was 1.5% (9/601) (Tables 2 and 3). A total of nine
patients developed VTE within 6 months of admission, seven
in the group receiving either mechanical or no pharmacologic
VTE prophylaxis compared to two patients in the group re-
ceiving pharmacologic prophylaxis with a nonsignificant P
value of 0.118 (Table 2). Among the seven cirrhotic patients
who developed VTE, four (4/7, 57.1%) were on sequential
compression devices and three (3/7, 42.8%) were not on any
prophylaxis. Of note, the two patients who developed VTE
while on pharmacologic VTE prophylaxis were receiving
subcutaneous unfractionated heparin. Although the likelihood
of VTE in the pharmacologic thromboembolism prophylaxis

group was lower (2/289, 0.69%) compared to the non-pharma-
cologic thromboembolism prophylaxis group (7/312, 2.2%),
these results were statistically insignificant (P value > 0.05).

The majority of VTE cases (6/9, 66.7%) were lower ex-
tremities deep vein thrombosis involving, common femoral
(3/6, 50%), the iliac, and popliteal veins. One out of the six
cases involved the popliteal vein and was associated with left
pulmonary embolism, ultimately requiring Coumadin initia-
tion. Interestingly, this patient was the one with the highest
INR (3.42) among the nine cases and the second-highest INR
among the 601 patients. The remaining three venous throm-
bosis cases involved either the subclavian, brachial, or portal
veins.

Four of the nine VTE cases occurred while the patients
were still hospitalized, with a mean duration of 12.8 days to

Table 3. List of Hospitalized Cirrhotic Patients With Newly Diagnosed VTE: Risk Factors, Diagnostic Modality, Location, and Days

to Diagnosis
Cases VTE  Location N'[odallt'y of Days to VTE j['reatmen.t/ Age Gen- Plate- Al.bu- INR
prophylaxis diagnosis from admission intervention der let min
SCD Right brachial vein ~ Ultrasound duplex 10 None 70 F 51 2.7 1.36
2 SCD Right common Ultrasound duplex 4 None 92 M 77 3 1.43
femoral
3 SCD Left popliteal and CT angiography and 7 IV heparin 66 F 72 2.3 342
left lower lobe PE  ultrasound duplex then Coumadin
4 SCD Left portal vein CT scan with 5 None 61 M 38 2.3 1.42
IV contrast
5 None Right common Ultrasound duplex 4 Inferior vena 76 M 121 3 1.46
femoral vein cava filter
6 None Left common Ultrasound duplex 33 Inferior vena 88 F 373 2.7 0.94
femoral vein cava filter®
7 None Left iliac vein Ultrasound duplex 2 Patient refused 59  F 144 3.1 1.05
treatment
8 Heparin SC ~ Left femoral and Ultrasound duplex 21 LMWH SC 37 M 285 1.6 1.74
popliteal veins
9 Heparin SC  Left subclavian vein  Ultrasound duplex 30 Rivaroxaban 61 M 146 2.2 1.28

aApixaban was tried and was complicated by bleeding. VTE: venous thromboembolism; SCD: sequential compression device; IV: intravenous; SC:
subcutaneous; PE: pulmonary embolism; CT: computed tomography; LMWH: low-molecular-weight heparin; F: female; M: male; INR: international

normalized ratio.
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developing VTE (Table 3). Of note, the mean duration to de-
veloping VTE was longer (25.5 days) in the group receiving
pharmacologic VTE prophylaxis compared to the second group
receiving either mechanical or no prophylaxis (9.3 days).

The nine cirrhotic patients who developed VTE were older
(mean age 67.8 years) than the remaining 592 cirrhotic patients
who did not (mean age 63.56 years). In addition, these patients
had higher INR on presentation with a mean INR of 1.56 com-
pared to 1.44, lower serum albumin levels with a mean of 2.54
compared to 3.01 among the patients without VTE. The plate-
let counts were similar among both groups (mean 145.2 com-
pared to 144.4).

Bleeding risk associated with VTE prophylaxis in cirrhotic
patients

It was noted that patients receiving either mechanical or no
VTE prophylaxis were significantly more likely to bleed
(20.2%) or require blood transfusions (31.1%) compared to
those receiving pharmacologic VTE prophylaxis (2.8% and
12.5%, respectively) (P values < 0.001) (Table 2).

Length of stay in the hospital and readmission rates associ-
ated with VTE prophylaxis in cirrhotic patients

Concerning secondary outcomes of 6-months readmission
rates and lengths of stay, no statistically significant difference
was noted among cirrhotic patients receiving pharmacologic
VTE prophylaxis and those receiving mechanical or no proph-
ylaxis (P values of 0.42 and 0.118, respectively) (Table 2).

Discussion

Although our study results show that most cirrhotic patients who
developed VTE (7/9, 77.7%) belonged to the group receiving
either mechanical or no pharmacologic VTE prophylaxis, the
difference was not statistically significant (P value = 0.118).

The incidence of VTE occurring within the first 6 months
of our cirrhotic patients” admission was 1.5% (9/601). This
aligns well with the rate of 0.5-6.3%, reported in the litera-
ture, of VTE occurring in hospitalized patients with chronic
liver disease [2-4, 7-10]. More so, the risk of VTE in cirrhotic
patients seems to be higher than the general population even
outside the hospital, as many reports have shown that around
1.8% of cirrhotic patients’ admission diagnoses are related to
VTE [4, 7, 11]. This predisposition to VTE in cirrhotic pa-
tients has been thought to be related to both, a reduction in
the anticoagulant factors and an increase in procoagulant fac-
tors. It has also been associated with increased hospitalizations
from decompensated disease, immobility secondary to lower
extremities edema and ascites, and increased levels of estrogen
and inflammation.

The nine cirrhotic patients who developed VTE in our
study were older in contrast to a previous study by Wu et al,
which showed an increased incidence of VTE in patients with
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cirrhosis (compensated or decompensated) younger than 45
years. This difference in results could be related to the fact that
younger patients are less likely to receive VTE prophylaxis,
nonetheless, cirrhotic patients are at increased risk of VTE re-
gardless of age [5].

Elevated INR and low albumin were identified as risk fac-
tors for VTE in our study, but platelets count seems to have
no influence. According to results from two retrospective co-
hort studies designed by Northup et al [2] and Garcia Fuster
et al [3], the risk of developing VTE increases in patients with
low serum albumin, but seems to be independent of elevated
INR or low platelet count. The association between low se-
rum albumin and risk of VTE could be related to the fact that
serum albumin is a marker of liver synthetic function, and it
indirectly reflects an imbalance of anticoagulant factors, in-
cluding antithrombin III, protein C, and protein S. In another
retrospective study by Dabbagh et al [4], it was confirmed that
elevated INR values exceeding 2.2 do not necessarily protect
patients with the chronic liver disease against the risk of VTE.

The belief that patients with cirrhosis are at a higher risk
of bleeding rather than thrombosis has been reflected by sev-
eral studies in the past demonstrating limited administration of
VTE prophylaxis to cirrhotic patients. In a retrospective cohort
study on DVT prophylaxis in hospitalized cirrhotic patients,
by Aldawood et al in 2009, around 76% of cirrhotic patients
received neither pharmacological nor mechanical DVT proph-
ylaxis [10]. In our study, only 11.48% of the 601 included cir-
rhotic patients received neither pharmacologic nor mechanical
thromboembolism prophylaxis, reflecting an increased aware-
ness about the risk of VTE in cirrhotic patients. In addition, our
study results demonstrated that patients receiving no pharma-
cologic VTE prophylaxis were more likely to bleed or require
blood transfusions. This might reflect the health care provid-
ers’ fear to provide pharmacologic VTE prophylaxis to certain
groups with higher bleeding risk. More studies are needed to
identify this subgroup of patients.

Study strengths

Since our study evaluates the incidence of a rare outcome,
which is VTE in cirrhotic patients, we included a large sample
size (601) collected over 10 years from January 2010 to June
2019 to minimize and avoid type II (beta) error. To ensure that
our included pool of patients is heterogeneous, from differ-
ent cultural, social, and ethnical backgrounds, we aimed at re-
viewing charts corresponding to patients admitted to different
Northwell hospitals spread across many geographical areas,
namely the Glen Cove Hospital, Huntington Hospital, Lenox
Health Greenwich Village, Lenox Hill Hospital, LIJ Forest
Hills, LIJ Valley Stream, Long Island Jewish, NSUH, Plain-
view Hospital, STUH North and South, Southside Hospital and
Syosset Hospital.

Study limitations

The major limitation of our study is its retrospective design
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which relies on the data entered into the electronic medical
record system. In our study, however, we followed a certain
methodological approach to overcome the limitations and er-
rors associated with retrospective chart reviews.

The diagnosis of cirrhosis was initially extracted from the
ICD-9 and ICD-10 codes; however it was subsequently con-
firmed with a comprehensive review of blood tests, imaging
studies, and gastroenterologists’ documentation. Moreover, the
VTE diagnosis was based on official reports of ultrasonograph-
ic or computed tomographic imaging rather than just ICD-9 or
ICD-10 codes. The documentation of bleeding on chart notes
drops in hemoglobin, or blood transfusions administered. An-
other study limitation is that patients were only followed up
for 6 months post-discharge. In addition, the two study groups
had variable baseline characteristics. Moreover, although we
excluded pregnant patients and patients with a history of VTE,
active malignancy, or thrombophilia, patients with recent or-
thopedic surgeries were included which might have falsely
increased the rates of VTE development in cirrhotic patients.

Conclusions

In conclusion, the incidence of VTE in cirrhosis occurring
within the 6 months of admission was 1.5%. The trends of us-
age of DVT prophylactic agents seemed to be no longer subop-
timal compared to previously reported practices. However, our
study results did not show a statistically significant association
between the use of pharmacological VTE prophylactic agents
and a reduction in the risk of VTE in cirrhotic patients.

Cirrhotic patients tend to have a complex coagulation pro-
file. This makes it very challenging for physicians to determine
whether and when to institute prophylactic anticoagulation in
patients with advanced liver disease. Large prospective inter-
ventional randomized controlled trials are needed to better
identify the clinical and demographic predictors of VTE, as
well as mitigate current safety concerns perceived with the use
of anticoagulation in cirrhotic patients.
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