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Abstract
Acute cytomegalovirus (CMV) infection is a commonly 
encountered complication in the post liver transplant 
setting. We present a case of a 71-year-old male with 
acute CMV infection, initially presenting with a gastro-
intestinal bleed due to acute CMV gastritis and later on 
complicated by acute venous thromboembolism occur-
ring as an unprovoked event in the post liver transplant 
period. Traditional risk factors for venous thromboem-
bolism have been well described in the medical litera-
ture. Sporadic cases of thromboembolism due to CMV 
infection in the immune compromised patients have 
been described, especially in the post kidney transplant 
patients. Liver transplant recipients are equally prone 
to CMV infection particularly in the first year after suc-
cessful transplantation. Venous thromboembolism in 
this special population is particularly challenging due to 
the fact that these patients may have persistent throm-
bocytopenia and anticoagulation may be a challenge 

for the treating physician. Since liver transplantation 
is severely and universally limited by the availability of 
donor organs, we feel that this case report will provide 
valuable knowledge in the day to day management 
of these patients, whose clinical needs are complex 
and require a multidisciplinary approach in their care 
and management. Evidence and pathophysiology link-
ing both the conditions is presented along with a brief 
discussion on the management, common scenarios en-
countered and potential impact in this special group of 
patients.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
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Core tip: Liver transplant recipients are a special group 
of individuals whose clinical needs are complex due to 
the use of immunosuppressive agents. They are prone 
to several opportunistic infections which are not com-
monly encountered in regular clinical practice. Cyto-
megalovirus (cmv) infection is a well-recognized com-
plication in the post-transplant setting which can affect 
the graft function and increase morbidity and mortality. 
Venous thromboembolism occurring in the setting of 
acute cmv infection in this group of patients is an im-
portant complication and we attempt to delineate the 
pathophysiology, discuss evidence linking both the con-
ditions and provide practical points in the management 
of these complex individuals. 
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INTRODUCTION
Liver transplantation is a complex surgical procedure 
requiring extensive evaluation of  these patients in the 
pre-transplant period and specialized care in the post- 
transplant period. Immunosuppression in these patients 
is extremely important to prevent graft loss as a result of  
rejection. Various complications can occur in these pa-
tients, especially in the immediate post-operative period 
and can include technical complications from surgery, 
rejection of  the graft, metabolic derangements, bacterial 
infections and viral infections from profound immuno-
suppression. Cytomegalovirus (CMV) infection in the 
post-transplant setting is a well-recognized complication 
that can affect graft function and can also predispose 
these patients to venous thromboembolism. Here we 
present a case of  acute CMV infection, complicated by 
unprovoked deep vein thrombosis and discuss the evi-
dence, pathophysiology and practical aspects of  manage-
ment.

PRESENTATION OF CASE
A 71-year-old Caucasian male presented to our post 
transplant clinic at 6 mo post orthotopic liver transplan-
tation (OLT) for follow up. He complained of  swell-
ing of  the right lower extremity for the last three days. 
There was no history of  trauma. Physical exam revealed 
swelling of  the right leg below knee, ankle edema and 
warmth with some discomfort to palpation. Acute deep 
vein thrombosis was suspected and venous doppler 
confirmed extensive deep vein thrombosis involving the 
profunda femoris, femoral, popliteal, anterior and poste-
rior tibial and peroneal veins. Patient was admitted to the 
hospital for further management.

Three weeks prior to this event he was admitted to 
the hospital with fever, malaise, diarrhea and melena 
requiring blood transfusion. Upper gastrointestinal en-
doscopy at that time revealed a clean based gastric ulcer 
with antral gastritis. Biopsies revealed acute gastritis with 
CMV inclusion bodies consistent with acute CMV infec-
tion (Figure 1). Serologies confirmed CMV IgM positive 
titres. He was recently taken off  valacyclovir prophylaxis 
for CMV in the post transplant setting per protocol. 
Thrombophilia work up revealed increased factor Ⅷ 
levels and decreased protein S activity at 28%. He did 
not have any risk factors for venous thromboembolism 
except for recent hospitalization due to gastrointestinal 
bleed. During that time he did not receive standard ve-
nous thromboembolism prophylaxis other than subcuta-
neous compression devices due to obvious bleeding. We 
concluded that he most likely had an unprovoked deep 
vein thrombosis event precipitated by acute CMV infec-
tion and performed a literature search to support our 
hypothesis.

EVIDENCE
A recent large prospective study reported that CMV 

IgM seropositivity was independently associated with 
increased short term risk venous thromboembolism 
(VTE), following adjustment for age and other con-
founding factors (P = 0.003). There was no clinically signifi-
cant association with arterial thrombosis in the same study[1]. 

A case control study of  immunocompetent patients 
with VTE revealed CMV IgG antibodies were found 
more frequently in patients with VTE as compared to 
controls (P = 0.016). The overall rate of  CMV IgM an-
tibodies detection was low but they were more often de-
tected in cases as compared to controls. The difference 
was noted to be statistically significant in patients with 
an unprovoked VTE event (P = 0.017). With the excep-
tion of  age no association was found between CMV 
seropositivity and established VTE risk[2]. 

VTE in renal transplant patients has been reported in 
a case series of  seven patients with simultaneous acute 
CMV infection with no other obvious risk factors for 
the same[3]. Sporadic cases of  venous and arterial throm-
boembolism in the setting of  acute CMV infection have 
been reported in both immunocompromised and immu-
nocompetent patients[4].

PATHOPHYSIOLOGY
CMV infection a frequent complication in the post solid 
organ transplantation setting is known to modify endo-
thelial phenotype from anticoagulant to procoagulant 
state[3]. Various potential causative mechanisms that may 
act directly on the vessel wall or indirectly by triggering 
thrombosis, have been proposed as the reason for CMV 
associated thrombosis. IE84 a gene product of  CMV 
binds to and inhibits P53 mediated apoptosis, increas-
ing smooth muscle proliferation and increased risk for 
thromboembolism[5]. Other mechanisms involve CMV 
enhanced platelets and leukocyte adhesion to infected 
endothelial cells, effects mediated by activating factor 
Ⅹ, factor Ⅷ and triggering thrombin generation[6]. The 
most accepted theory supported by several in-vitrio stud-
ies conclude that CMV transiently induces production 
of  anti-phospholipid antibodies which is a well known 
risk factor for venous and arterial thromboembolism[7]. 
The possible role of  other factors associating infection 
with VTE as an independent risk, decreased physical 
activity and prolonged fever following acute CMV in-
fection leading to dehydration can explain this observa-
tion[1]. CMV IgG positive serostatus was linked to an 
unexplained factor Ⅷ elevation and other procoagulant 
factors like fibrinogen, which again can trigger thrombo-
embolism[8,9].

CASE CONTINUED
Due to a recent history of  upper gastrointestinal bleed 
from a pyloric channel ulcer and risk for rebleeding with 
anticoagulation our patient underwent inferior vena cava 
filter placement. Repeat endoscopy as a follow up for 
recently diagnosed gastric ulcer due to the need for anti-
coagulation revealed normal mucosa with complete heal-
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ing of  the pyloric channel ulcer. Due to the extent and 
severity of  VTE, after weighing the risks and benefits of  
anticoagulation, he was initiated on anticoagulation with 
warfarin and low molecular weight heparin overlap per 
standard protocol. For his acute CMV infection he was 
initiated on oral valacyclovir after initial diagnosis and is 
symptom free at follow up.

DISCUSSION
Acute CMV infection in the post OLT setting is a well-
known complication. It can be asymptomatic or mani-
fest at 2-12 mo post OLT with features that may include 
fever, malaise, diarrhea, increase in aminotransferases, 
cytopenias, retinitis and pneumonitis[10]. High risk pa-
tients include those who are CMV recipient negative and 
receive a CMV positive donor liver. It can also result 
from reactivation of  prior infection in a recipient[10].

Patients with end stage liver disease who undergo 
OLT have severe coagulopathy and thrombocytopenia 
prior to and in the immediate post-operative period. 
This usually recovers within the next few days to weeks 
post transplantation. Thrombocytopenia may persist for 
several months or may never recover due to severe pre-
transplant hypersplenism. Immunosuppressive agents 
and prophylactic medications for opportunistic infec-
tions may contribute to cytopenias, which include per-
sistent thrombocytopenia in the post-transplant period. 
VTE prophylaxis in these patients with low molecular 
weight heparin is usually contraindicated due to the high 
risk for bleeding complications that may affect graft 
survival and increase morbidity and mortality. These pa-
tients are at high risk for hospitalization in the first few 
months post-transplant due to complications that may 
include rejection of  transplanted organ, surgical, infec-
tious and metabolic complications.

Acute CMV infection in the post OLT setting is rou-
tinely encountered and its clear association with VTE 
should always be considered when the clinical presenta-
tion favors or is suspicious for the same. Based on the 
data provided above and pathophysiological mechanisms 
that may be involved, there seems to be a clear associa-
tion between acute CMV infection and the risk for VTE. 

Several other factors including hospitalization and im-
mobilization may increase the risk of  thromboembolic 
events in this group of  patients. Appropriate prophylaxis 
for VTE with low molecular weight heparin combined 
with subcutaneous compression devices should be uti-
lized in these patients. Especially during the time of  
hospitalization in the post OLT period, providing there 
are no contraindications. Confirmed diagnosis of  VTE 
should be treated aggressively with appropriate antico-
agulation and if  contraindicated use of  vena caval filters 
is recommended, to prevent the potentially fatal and 
dreaded complication of  pulmonary embolism. Cyto-
megalovirus infection if  confirmed should be treated 
appropriately using standard guidelines.

CONCLUSION
Liver transplantation is severely limited by the availability 
of  donor livers and the financial burden associated with 
the whole process is enormous. Transplant hepatologists 
and surgeons should be vigilant in providing care for 
this special group of  individuals, whose clinical needs 
are complex and require a multi-disciplinary approach in 
their management. A high degree of  suspicion for com-
mon and not so common complications like VTE occur-
ring simultaneously with acute CMV infection should be 
maintained. Appropriate diagnostic and therapeutic mea-
sures should be undertaken in a timely manner so as to 
prevent the loss of  a vital and scarce treatment modality. 
Future studies looking into the incidence and prevalence 
of  VTE in the post OLT patients, their associations with 
CMV status before transplant and at the time of  occur-
rence of  VTE are warranted to better define the risk and 
their association. 
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Figure 1  Gastric antral biopsy showing cytomegalovirus. A: High power view, inclusion body (arrow); B: Low power view of cytomegalovirus body.
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