
757  •  Vol 9  •  October 2007 CMV Infection and Venous Thromboembolism

Cytomegalovirus infection is rarely as-
sociated with venous thromboembolism 
in immunocompetent patients [1]. We 
present three immunocompetent patients 
with these concomitant conditions.

Patient Descriptions
Patient 1 
A 21 year old female was hospitalized 
in January 2002 with left leg pain. Her 
mother and grandfather had a history of 
deep vein thrombosis and she was using 
oral contraceptives. Physical examination 
revealed an enlarged and painful left leg. 
A femoral-popliteal DVT was demonstrated 
by Doppler ultrasound and the patient was 
put on anticoagulant treatment. On the 
third day of hospitalization she developed 
low grade fever. Physical examination, 
chest X-ray and urinalysis were normal. 
Complete blood count showed lymphocy-
tosis and monocytosis. Serological tests 
for Epstein-Barr virus immunoglobulin 
M antibodies were negative. Serological 
tests for cytomegalovirus IgM antibodies 
were positive twice. Anticardiolipin IgM 
antibodies were also positive [Table]. 

Patient 2
A 35 year old male with left leg pain 
and low grade fever was hospitalized in 
May 2004. His left leg was enlarged and 
painful. Tibial-popliteal DVT and saphe-
nous superficial vein thrombosis were 
demonstrated by Doppler ultrasound. 
Anticoagulant treatment was introduced. 
The patient had mild thrombocytosis and 
mild lymphocytosis. Serological test for 

DVT = deep vein thrombosis
Ig = immunoglobulin 
CMV = cytomegalovirus

Epstein-Barr virus IgM antibodies was 
negative. The serological test was strongly 
positive (100 U/ml) for cytomegalovirus 
IgM antibodies. Hypercoagulability workup 
revealed factor V Leiden heterozygous 
mutation as well as MTHFR homozygous 
mutation [Table].

Patient 3
A 29 year old female with chest pain, 
dyspnea and low grade fever was 
hospitalized in September 2005. She 
was taking oral contraceptives. Physical 
examination revealed normal breath 

sounds. The chest X-ray was also nor-
mal. Bilateral pulmonary emboli were di-
agnosed by chest computed tomography, 
and the patient was given anticoagulant 
treatment. No DVT was demonstrated 
by Doppler ultrasound of the lower 
extremities. Her fever continued over 
the following days. Physical examina-
tion was unremarkable. Complete blood 
count showed mild lymphocytosis. No 
Epstein-Barr virus IgM antibodies were 
found. Serological tests for cytomega-
lovirus IgM antibodies were positive 
twice. CMV PP65 antigenemia assay was 
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Table. Laboratory variables of the reported patients

Hypercoagulability  
workup

Complete blood count  
and differential

Patient 1
Protein S activity 

Protein C free 

AT III activity 

Factor VIII activity 

Anticardiolipin IgM 

PT/PTT

Negative/normal

Negative/normal

Negative/normal

Negative/normal

Positive

Negative/normal

WBC 9500 cell/ml

54% lymphocytes

10.6% monocytes

Platelets 319,000

Patient 2
Protein S activity

Protein C free 

AT III activity 

Factor II G20210A 

Factor V Leiden 

MTHFR 

PT/PTT

Negative/normal

Negative/normal

Negative/normal

Negative/normal

Heterozygote

Homozygote

Negative/normal

WBC 11,900

50% lymphocytes

8.5% monocytes

Platelets 510,000 cell/ml

Patient 3
Homocysteinemia 

AT III activity 

Factor V Leiden 

Factor II G20210A 

Factor VIII activity 

Circulating anticoagulant 

PT/PTT

Negative/normal

Negative/normal

Negative/normal

Negative/normal

Negative/normal

Negative/normal

Negative/normal

WBC 9100 cell/ml

50% lymphocytes

4.4% monocytes

Platelets 308,000 cell/ml

AT = antithrombin, PT = prothrombin time, PTT = partial thromboplastin time, WBC = white blood cells,  

MTHFR = methylene tetrahydrofolate reductase. 
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positive. Hypercoagulability workup was 
unremarkable [Table]. 

Comment
Cytomegalovirus infection might initiate 
thrombosis by enhancing platelet and 
leukocyte adhesion to endothelial cells, 
by facilitating factor X activation and by 
inducing antiphospholipid antibodies 
production [1-3]. Increased levels of CMV 
antibodies might also be associated with 
increased levels of factor VIII [4]. Still, the 
precise mechanism by which CMV triggers 
thrombosis is not fully understood.

We presented three immunocompetent 
patients with venous thromboembolism 
and CMV infection. In our opinion, CMV 
infection was the precipitating factor to 
trigger VTE in these patients, although 

all the patients had risk factors for VTE. 
VTE is commonly accompanied by fever 
[5]. Our findings are too premature to 
recommend that CMV infection be inves-
tigated in all patients with VTE and fever. 
However, physicians might overlook the 
signs of CMV infection in patients with 
VTE and fever. Hence, we wish to raise 
the level of awareness for signs of CMV 
infection in immunocompetent patients 
with VTE and fever. 
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In their study evaluating the effects of treatments for the 
symptoms of painful diabetic neuropathy, Wong et al. calcu-
lated odds ratios for achievement of 30%, 50%, or moderate 
pain relief and for withdrawals related to adverse effects. 
They included 25 reports and excluded 7. The 25 included 
reports compared anticonvulsants (n=1270), antidepressants 
(94), opioids (329), ion channel blockers (173), N-methyl-D-
aspartate antagonist (14), duloxetine (805), capsaicin (277), 
and isosorbide dinitrate spray (22) with placebo. The odds 
ratios in terms of 50% pain relief were 5.33 (95% confidence 
interval 1.77–16.02) for traditional anticonvulsants, 3.25 
(2.27–4.66) for newer generation anticonvulsants, and 22.24 
(5.83–84.75) for tricylic antidepressants. The odds ratios for 
withdrawals related to adverse events were 1.51 (0.33–6.96) 

for traditional anticonvulsants, 2.98 (1.75–5.07) for newer 
generation anticonvulsants, and 2.32 (0.59–9.69) for tricylic 
antidepressants. Insufficient dichotomous data were available 
to calculate the odds ratios for ion channel blockers. The 
authors concluded that anticonvulsants and antidepressants 
are still the most commonly used options to manage diabetic 
neuropathy. Oral tricyclic antidepressants and traditional anti-
convulsants are better for short-term pain relief than newer 
generation anticonvulsants. Evidence of the long-term effects 
of oral antidepressants and anticonvulsants is still lacking. 
Further studies are needed on opioids, N-methyl-D-aspartate 
antagonists, and ion channel blockers.
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Treatments for symptoms of painful diabetic neuropathy

Leukotrienes are bioactive lipid metabolites involved in 
respiratory and cardiovascular diseases. They are synthesized 
from arachidonic acid by the enzyme 5-lipoxygenase and the 
integral membrane protein 5-lipoxygenase-activating protein 
(FLAP), which plays an essential role in their biosynthesis. 
Ferguson et al. describe the crystal structure of human FLAP in 
complex with two different leukotriene biosynthesis inhibitors. 

The structures suggest how the inhibitors prevent arachidonic 
acid from binding to FLAP, from which it is likely transferred 
to 5-lipoxygenase. The structural data provide a basis for the 
development of drugs targeted against FLAP that would inhibit 
leukotriene biosynthesis.
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Leukotriene synthesis inhibitors in a FLAP

VTE = venous thromboembolism
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