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Outcomes in patients with venous thromboembolism: does

cirrhosis matter?
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The total incidence of venous thromboembolism (VTE)
in the United States is unknown, but it is thought to affect
approximately 300,000-600,000 people each year (1). The
incidence of VTE in patents with chronic liver disease (CLD)
or cirrhosis has been reported to be anywhere from 0.2%
to 6.3% (2-10). The liver plays a key role in the coagulation
process by synthesizing both procoagulant and anticoagulant
factors. Thus, coagulation abnormalities are to be expected in
cirrhosis. Over the last ten years, a shift in the understanding
of the hemostatic balance has occurred and it is now well
known that patients with cirrhosis are not protected from
VTE as once was thought (11,12). Knowing that VTE
increases morbidity and mortality, as well as increased cost
to the healthcare system (1), the recent study by Zhang et al.
sought to evaluate how cirrhosis impacts VI'E outcomes (13).

Zhang et al. matched patients with a diagnosis of VTE,
defined as deep vein thrombosis (DVT) or pulmonary
embolism (PE), with cirrhosis (case group) and without
cirrhosis (control group). Matching was based on age,
sex, and Charlson Comorbidity Index score. A total of 16
patients had a VTE with cirrhosis over the course of five
years (13). Though the incidence of VTE in the cirrhotic
population was not specified in this study, the low number
of case patients appears to correlate with a previous study
by Zhang et al. that took place in the same hospital over a
similar time period. In that study, the authors found the
incidence of VTE to be 0.2% (7).

Despite the known occurrence of VITE in patients with
cirrhosis, we continue to see hesitation in utilization of
anticoagulation in this patient population. Multiple studies

© AME Medical Journal. All rights reserved.

amj.amegroups.com

have documented that only 17-43% of patients with cirrhosis
receive pharmacologic prophylactic therapy (9,10,14,15).
Information regarding the number of patients who receive
treatment doses for VT'E in cirrhosis is scarce. Rather, most
data available regarding VTE treatment in cirrhosis revolves
solely around the safety and efficacy of treatment. Zhang et /.
found that only 50% of case patients received anticoagulation
compared to 90.6% of control patients (P<0.001) (13).
This is further data to emphasize that anticoagulation is
underutilized in patients with cirrhosis not only for VTE
prophylaxis, but also for treatment.

The disparity in treatment with anticoagulation is likely
in part due to the challenge of accurate monitoring in
these patients. Coagulation studies, such as international
normalized ratio (INR), anti-factor Xa (anti-Xa) and activated
partial thromboplastin time (aPTT), are all affected by the
cirrhotic disease process (16). Another plausible reason is the
known increased bleeding risk in patients with cirrhosis (17).
Though the decreased production of both anticoagulant and
procoagulant factors that occurs in cirrhosis puts patients
at risk of thrombosis, it also contributes to an increased
bleeding risk. Additionally, patients with cirrhosis may have
other risk factors for bleeding such as thrombocytopenia
and the presence of varices (16). The balance between
thrombus development and bleeding is tenuous and it is
difficult to predict which side of the scale patients will fall.

Several studies have indicated that use of pharmacologic
prophylactic agents for the prevention of VTE in patients
with cirrhosis is safe and results in no more bleeding than
is experienced by patients with cirrhosis who receive no
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chemoprophylaxis (9,10,18). Therapeutic anticoagulation
for portal vein thrombosis (PVT) has been shown to be safe
as well (11,19), possibly due to the resolution of thrombosis
resulting in a reduction in portal pressures and thus lower
incidence of variceal bleeding (11). Less is known regarding
treatment of DVT/PE. Fuentes et 4/. looked at patients
with cirrhosis being treated with unfractionated heparin
(UFH) for VTE, defined as DVT, PE, or PVT. They
found that cirrhotic patients treated with UFH required
significantly more blood transfusions than those without
cirrhosis (33% vs. 18%, P=0.002). However, it was noted
that UFH use was based on an anti-Xa protocol rather than
aPTT. Therapeutic anti-Xa, known to be low at baseline in
patients with cirrhosis, resulted in supratherapeutic aPT'T
values which could account for the increased bleeding
events observed (20). Bechmann et 4/. evaluated VTE
(undefined) treatment and prophylaxis in the cirrhosis
population. In this study, a total of nine patients received
treatment doses of low molecular weight heparin (LMWH).
T'wo of the nine experienced a gastrointestinal bleed (GIB);
however, both patients were found to have subtherapeutic
anti-Xa levels. The authors note that while there was no
relation between bleeding and anti-Xa activity, the study
was underpowered to determine safety (18).

Zhang et al. found a significantly higher incidence
of bleeding in the case versus the control group (43.8%
vs. 13.8%, P=0.006). This result was largely driven by
variceal bleeding as evidenced by no difference between
groups found when variceal bleeding was excluded (6.2%
vs. 13.8%, P=0.698). Furthermore, the incidence in major
bleeding was not different in the case group among those
who received anticoagulation therapy and those who did not
(25% wvs. 62.5%, P=0.315) (13). These results indicate that
bleeding outcomes are related to the disease rather than
anticoagulation. Zhang et 4/. hypothesized that bleeding
risk is mainly due to portal hypertension and not necessarily
due to an imbalance in hemostasis (13). Given that variceal
bleeding is dependent on variceal size and variceal size is
increased with elevated portal pressures (21), this theory is
almost certainly true. In fact, the presence of varices alone
is known to increase the risk of bleeding (16,22). Cerini
et al. evaluated patients with cirrhosis on anticoagulation
admitted for an upper GIB and found that the etiology of
the bleed was portal hypertension in 63% of patients. They
also found that anticoagulation did not affect outcomes,
further strengthening this theory (23).

In-hospital mortality was another outcome evaluated by
Zhang er al. (13). Cirrhosis is known to be a disease that is
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associated with high mortality regardless of development of
VTE. Currently, it is the fifth leading cause of death among
adults (24). When looking specifically at variceal bleeding,
6-week mortality can be anywhere from 15-25%, with 5-year
mortality ranging from 20-80% (21). The rate of variceal
bleeding in the study by Zhang et al. was 37.5% in the case
group, which constituted the majority of major bleeding
reported in this cohort (6 of 7 events). Therefore, it is not
surprising that the authors found a higher mortality rate in the
case group versus the control (37.5% wvs. 7.5%, P=0.002) (13).
"This is consistent with a nationwide U.S. study which also
found that VTE was associated with increased mortality in
both compensated and decompensated cirrhosis (25). But
like bleeding rates, this result appears to be largely driven by
the disease itself and not a result of VI'E or anticoagulant
therapies as the mortality rates were not statistically different
between case patients who received anticoagulation and those
who did not (25% vs. 50%, P=0.608). The authors note that
the lower in-hospital mortality seen in those who received
anticoagulation may reflect the benefit of anticoagulation (13).
While this could be true, one must also consider the possibility
of selection bias; that patients who were predicted to be at
higher risk of mortality did not receive anticoagulation as a
result of that risk. Additionally, it should be noted that the
number of patients included in this study was small, so non-
statistically significant results should be interpreted with
caution due to potential lack of power.

In summary, liver cirrhosis increases the incidence
of major bleeding and in-hospital mortality; however,
the association is likely independent of the presence of
VTE or use of anticoagulation, thus making it difficult
to truly draw conclusions on the effects cirrhosis has
on VTE outcomes. The recent study by Zhang er al.
provides further insight into the controversy of the safety
of anticoagulation in this patient population and provides
more evidence that anticoagulation should not be withheld
in patients with cirrhosis when the indication for its use is
present.

Acknowledgements

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, AME Medical Fournal. The article did

not undergo external peer review.

AME Med 7 2017;2:79



AME Medical Journal, 2017

Conflicts of Interest: Both authors have completed the
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/amj.2017.05.11). The authors have no
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Beckman MG, Hooper WC, Critchley SE, et al. Venous
Thromboembolism: a public health concern. Am J Prev
Med 2010;38:5495-501.

2. Dabbagh O, Oza A, Prakash S, et al. Coagulopathy does not
protect against venous thromboembolism in hospitalized
patients with chronic liver disease. Chest 2010;137:1145-9.

3. Aldawood A, Arabi Y, Aljumah A, et al. The incidence of
venous thromboembolism and practice of deep venous
thrombosis prophylaxis in hospitalized cirrhotic patients.
Thromb J 2011;9:1.

4. Northup PG, McMahon MM, Ruhl AP, et al.
Coagulopathy does not fully protect hospitalized cirrhosis
patients from peripheral venous thromboembolism. Am ]
Gastroenterol 2006;101:1524-8.

5. Gulley D, Teal E, Suvannasankha A, et al. Deep vein
thrombosis and pulmonary embolism in cirrhosis patients.
Dig Dis Sci 2008;53:3012-7.

6. Garcia-Fuster MJ, Abdilla N, Fabia MJ, et al. Venous
thromboembolism and liver cirrhosis. Rev Esp Enferm
Dig 2008;100:259-62.

7. Zhang X, Qi X, Stefano VD, et al. Epidemiology, Risk Factors,
and In-Hospital Mortality of Venous Thromboembolism
in Liver Cirrhosis: A single-center retrospective
observational study. Med Sci Monit 2016;22:969-76.

8. Qi X, Ren W, Guo X, Fan D. Epidemiology of venous
thromboembolism in patients with liver diseases: a systematic

© AME Medical Journal. All rights reserved.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

amj.amegroups.com

Page 3 of 4

review and meta-analysis. Intern Emerg Med 2015;10:205-17.
Smith CB, Hurdle AC, Kemp LO, et al. Evaluation of
Venous Thromboembolism in Chronic Liver Disease
Patients. ] Hosp Med 2013;8:569-73.

Barclay SM, Jeffres MN, Nguyen K, et al. Evaluation of
pharmacologic prophylaxis for venous thromboembolism
in patients with chronic liver disease. Pharmacotherapy
2013;33:375-82.

Senzolo M, Sartori MT, Lisman T. Should we give
thromboprophylaxis to patients with liver cirrhosis and
coagulopathy? HPB 2009;11:459-64.

Tripodi A, Mannucci PM. The coagulopathy of chronic
liver disease. N Engl J] Med 2011;365:147-56.

Zhang X, Qi X, De Stefano V, et al. Impact of liver cirrhosis
on the outcomes of patients with venous thromboembolism:
a case-control study. AME Med ] 2017;2:26.

Al-Dorzi HM, Tamim HM, Aldawood AS, et al. Venous
thromboembolism in critically ill cirrhotic patients:
practices of prophylaxis and incidence. Thrombosis
2013;2013:807526.

Walsh KA, Lewis DA, Clifford TM, et al. Risk factors for
venous thromboembolism in patients with chronic liver
disease. Ann Pharmacother 2013;47:333-9.

Ha NB, Regal RE. Anticoagulation in patients with
cirrhosis: caught between a rock-liver and a hard place.
Ann Pharmacother 2016;50:402-9.

Decousus H, Tapson VF, Bergmann JF, et al. Factors

at admission associated with bleeding risk in medical
patients: findings from the IMPROVE investigators. Chest
2011;139:69-79.

Bechmann LP, Sichau M, Wichert M, et al. Low-
molecular-weight heparin in patients with advanced
cirrhosis. Liver Int 2011;31:75-82.

Amitrano L, Guardascione MA, Menchise A, et al. Safety
and efficacy of anticoagulation therapy with low molecular
weight heparin for portal vein thrombosis in patients with
liver cirrhosis. J Clin Gastroenterol 2010;44:448-51.
Fuentes A, Gordon-Burroughs S, Hall B, et

al. Comparison of anti-Xa and activated partial
thromboplastin time monitoring for heparin dosing in
patients with cirrhosis. Ther Drug Monit 2015;37:40-4.
Garcia-Tsao G, Abraldes JG, Berzigotti A, et al. Portal
hypertensive bleeding in cirrhosis: risk stratification,
diagnosis, and management: 2016 practice guidance by
the American association for the study of liver diseases.
Hepatology 2017;65:310-35.

Vivarelli M, Zanello M, Zanfi C, et al. Prophylaxis for
venous thromboembolism after resection of hepatocellular

AME Med 7 2017;2:79


http://dx.doi.org/10.21037/amj.2017.05.11
http://dx.doi.org/10.21037/amj.2017.05.11
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 4 of 4 AME Medical Journal, 2017

carcinoma on cirrhosis: Is it necessary? World J of cirrhosis in the United States: a population-based study. J
Gastroenterol 2010;16:2146-50. Clin Gastroenterol 2015;49:690-6.

23. Cerini F, Gonzalez JM, Torres F, et al. Impact of 25. Wu H, Nguyen GC. Liver cirrhosis is associated with
anticoagulation on upper-gastrointestinal bleeding in venous thromboembolism among hospitalized patients
cirrhosis: a retrospective multicenter study. Hepatology in a nationwide US study. Clin Gastroenterol Hepatol
2015;62:575-83. 2010;8:800-5.

24. Scaglione S, Kliethermes S, Cao G, et al. The epidemiology

doi: 10.21037/amj.2017.05.11
Cite this article as: Smith CB, Hennessey EK. Outcomes in
patients with venous thromboembolism: does cirrhosis matter?

AME Med J 2017;2:79.

© AME Medical Journal. All rights reserved. amj.amegroups.com AME Med 7 2017;2:79



