
Revista Română de Medicină de Laborator Vol. 22, Nr. 1, Martie, 2014 63

DOI: 10.2478/rrlm-2014-0009

Venous thromboembolism caused by testosterone abuse 
in a young man with previously undiagnosed genetic 

thrombophilia
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Abstract
Venous thromboembolism (VTE) is a multifactorial disease; age, a prior history of deep vein thrombosis, 

cancer, surgery, obesity, prolonged immobility, pregnancy, oral contraceptive agents,  thrombophilia, have been 
identified as major risk factors. Thrombophilia is a heritable or acquired prothrombotic state that increases the 
tendency to venous thromboembolism. The use of anabolic steroids is strongly linked to venous thromboembolism, 
due to their role in thrombus formation. We present a case of a venous thromboembolism in a 26-year old male who 
had undergone a testosterone abuse and had a previously undiagnosed genetic thrombophilia, with discussion upon 
literature regarding the heritable thrombophilia and prothrombotic effects of testosterone.
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Rezumat
Trombembolismul venos este o boală multifactorială; vârsta, antecedentele de tromboză venoasă profundă, 

cancerul, intervenţiile chirurgicale, obezitatea, imobilizarea prelungită, sarcina, consumul de anticoncepţionale, 
trombofilia, au fost identificaţi ca factori de risc majori. Trombofilia este un status protrombotic moştenit sau 
dobăndit care creşte tendinţa la trombembolism venos. Folosirea steroizilor anabolizanţi este strâns legată de 
trombembolismul venos datorită rolului lor protrombotic.  În lucrarea de faţă prezentăm un caz de trombembolism 
venos la un bărbat de 26 ani care a folosit în mod abuziv testosteron injectabil şi avea o trombofilie genetică 
nediagnosticată anterior, cu discuţii din literatura de specialitate referitoare la trombofilia ereditară şi efectele 
protrombotice ale testosteronului.
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Introduction

Pulmonary embolism and deep vein throm-
bosis are two diseases that are closely linked to-
gether. Thrombi that are formed in the deep calf 
veins are carried off in the pulmonary circula-
tion, where they cause blockage of the pulmo-
nary arteries (1). Age, a prior history of deep vein 
thrombosis, cancer, surgery, obesity, prolonged 
immobility, pregnancy, oral contraceptives use 
and thrombophilia have been identified as ma-
jor risk factors for venous thromboembolism 
(term that includes together deep vein thrombo-
sis and pulmonary embolism). Thrombophilia is 
a heritable or acquired prothrombotic state that 
increases the tendency for venous thromboem-
bolism (2). Anabolic steroids use and abuse in 
athletes is also strongly linked to cardiovascular 
events, such as myocardial infarction, stroke or 
pulmonary embolism, due to their role in throm-
bus formation (3). 

Case presentation

A 26-year old man presents at the emergency 
unit after experiencing pain for 24 hours, stiff-
ness and swelling of his right thigh and calf.  He 
admitted having a mild breathlessness on exer-
tion, while he was exercising at the gym, but he 
had no dyspnea at rest. The physical examination 
revealed a warm, painful and swollen right thigh, 
with collateral circulation, but no other specific 
findings. Blood pressure (120/80 mmHg) and re-
spiratory rate (17 breaths per minute) were nor-
mal, with a peripheral arterial saturation of 99%. 

The electrocardiography showed a sinus 
rhythm at a ventricular rate of 80 bpm, without 
any signs of right ventricular overload, the pul-
monary radiography was normal and the blood 
results revealed highly-positive D-dimers and 
normal values for cardiac troponin I and brain 
natriuretic peptide. Ultrasonography of the right 
leg confirmed the presence of a thrombus in the 
right ilio-femoral vein and inferior vena cava. A 

computer tomography angiogram of the pulmo-
nary arteries showed emboli in both inferior lo-
bar arteries, without any pleural effusion or pul-
monary parenchymal abnormalities (Figure 1). 
The echocardiogram performed showed no signs 
of right ventricle enlargement or pulmonary hy-
pertension.

The patient was a smoker and denied any 
history of previous personal thrombotic events, 
malignant disease, surgery or immobiliza-
tion, but reported thrombotic family history, a 
40-year-old aunt with deep vein thrombosis. On 
further questioning, he admitted being a frequent 
gym visitor and having used intramuscular tes-
tosterone injections, in high doses, 1250 mg/
week, four consecutive weeks, without any med-
ical prescription. Blood results revealed a high 
level of testosterone of 12.7 ng/ml, 10 days after 
the last dose (normal values 2.8 – 8 ng/ml) and 
a normal estradiol level of 38.52 pg/ml (normal 
values 7.6 – 42.6 pg/ml), 18 days after the last 
testosterone dose.

Given the fact that protein C, protein S, ho-
mocysteine and antithrombin deficiencies should 
be tested after discontinuation of anticoagulant 

Figure 1. CT angiogram showed emboli in 
pulmonary artery.
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therapy, further genetic investigations were 
conducted. Genotyping of common thrombo-
philia-related polymorphisms (factor V Leiden 
G1691A, factor II G20210A, Methylenetetrahy-
drofolate reductase MTHFR C667T and MTHFR 
A1298C) was performed on a sample of whole 
venous blood collected on vacutainer tube with 
K3 ethylenediaminetetraacetic acid (EDTA). 
Genomic deoxyribonucleic acid (DNA) was 
purified from 200 µL of sample, using a silica 
membrane spin column method. Afterwards, the 
presence of polymorphisms was assessed by re-
al-time polymerase chain reaction, using fluores-
cence resonance energy transfer (FRET) probes. 
Tests for factor V Leiden G1691A, factor II 
G20210A and MTHFR C667T gene mutations 
were negative, but the patient tested positive for 
the heterozygous mutation of MTHFR A1298C 
gene.

The patient was given anticoagulation ther-
apy consisting of low-molecular weight heparin 
(enoxaparine) for 7 consecutive days at a dose 
of 1mg/kg twice daily and concomitantly anti-
vitamine K (acenocoumarol) aiming to achieve 
a therapeutic range INR (between 2 and 3). He 
was discharged in good clinical condition with 
oral anticoagulant treatment. We recommended 
identifying congenital risk of thrombosis in first 
degree relatives, especially in the patient’s aunt 
with previous deep vein thrombosis (for second-
ary antithrombotic prophylaxis) and his young 
sister who used oral contraceptives (for primary 
antithrombotic prophylaxis). 

Discussions 

Venous thromboembolism (VTE) is a mul-
tifactorial disease and patients suffering from 
VTE have been sometimes diagnosed with 
thrombophilia. Acquired thrombophilia is 
most commonly caused by antiphospholipid 
syndrome (lupus anticoagulant or antibodies 
against cardiolipin or β2-glycoprotein I).  Her-

itable or congenital thrombophilia is caused by 
a deficiency of natural anticoagulants (protein 
C, protein S, antithrombin III) or by a genetic 
mutation of factor V Leiden – G1691A, factor 
II - prothrombin G20210A or Methylenetetra-
hydrofolate reductase  MTHFR (C677T and 
A1298C) (2). The impact of genetic mutations 
on the risk of thrombosis is not yet fully known 
and current research findings are sometimes 
discordant. In healthy Caucasian populations 
without thrombotic events, a genetic mutation 
of factor V Leiden – G1691A was identified in 
a percentage ranging between 3-5% and was 
associated with an increase in basal D-dimers 
and a mild hypercoagulable state. Genetic mu-
tation of factor II - prothrombin G20210A was 
identified in 3% of healthy Caucasians with no 
hypercoagulable state associated (4). The MTH-
FR gene is less studied both in healthy people as 
well as in patients with different diseases. It is 
involved in the folate metabolism and is closely 
linked to elevated plasma levels of homocyste-
ine, which is known to cause thrombotic events. 
The protein encoded by this gene catalyzes the 
conversion of 5,10-methylenetetrahydrofolate 
to 5-methyltetrahydrofolate, a co-substrate for 
homocysteine remethylation to methionine. Ge-
netic variations in this gene influence suscepti-
bility to occlusive vascular disease, neural tube 
defects, colon cancer and acute leukemia (5). 
Case reports and smaller trials have shown that 
MTHFR C677T and MTHFR A1289C polymor-
phism are connected with total homocysteine 
plasma levels in patients with occlusive artery 
disease and deep venous thrombosis (6,7). A re-
cent large meta-analysis involving over 11,000 
cases and 21,000 controls confirmed a moderate 
risk (weaker than previously thought) for venous 
thromboembolism of genetic mutations of factor 
V Leiden – G1691A and factor II - prothrombin 
G20210A, but no effect was found for C677T 
MTHFR. The risk is increased if there are two 
genetic mutations, in people under 45 years or 



Revista Română de Medicină de Laborator Vol. 22, Nr. 1, Martie, 201466

in women taking oral contraceptives (8). Also, 
according to the American College of Medical 
Genetics Practice Guidelines, MTHFR polymor-
phism testing should not be ordered as part of a 
routine evaluation for thrombophilia (9).

A review of the Guidelines from Scientific 
Societies and Working Groups shows a higher 
risk gradient for VTE in patients with deficiency 
of protein C, protein S, antithrombin III, multiple 
or homozygous abnormalities of factor V Leiden 
– G1691A or factor II - prothrombin G20210A 
and a moderate risk gradient for VTE in pa-
tients with heterozygous abnormalities of factor 
V Leiden – G1691A or factor II - prothrombin 
G20210A. VTE risk is highly dependent on fam-
ily history of VTE (10).

Testosterone is the anabolic-androgenic ste-
roid hormone used extensively by bodybuilders, 
without prescription, for increasing muscle mass 
and strength. On websites that sell such prepa-
rations, doses used for intramuscular injections 
are between 250 milligrams and 1000 milli-
grams/week, using lower doses for beginners 
or those with body weight under 70 kilograms. 
In our case, the patient had 70 kilograms and 
used high doses of intramuscular testosterone 
injections, 1250mg/week, for four consecutive 
weeks. Patients who persistently abuse high dos-
es of anabolic steroids are at risk of death from 
premature heart disease (hypertension, coronary 
artery disease), stroke or cancer, especially pros-
tate cancer. Currently, the exact mechanism of 
cardiovascular adverse effects is not entirely 
known; anabolic steroids have atherogenic and 
thrombogenic effects, they produce endotheli-
al dysfunction and quantitative changes in the 
levels of anticoagulant and procoagulant factors 
(increased levels of homocystein and clotting 
factors) (11). Prospective cohort or case-control 
studies showed no clear association between 
endogenous testosterone and VTE risk (12).  It 
is supposed that exogenous testosterone is aro-
matized to estradiol (E2) and its effect causes a 

hypercoagulable state called by some authors, 
E2-induced thrombophilia (13). In our case, 
blood results revealed a high level of testoster-
one at the 10th day, after the last injection but a 
normal estradiol level performed only at the 18th 
day after the last dose (when the blood tests were 
possible).

Previously undiagnosed genetic throm-
bophilia has been discovered in patients with 
thrombotic events undergoing exogenous tes-
tosterone treatment. The mechanism is supposed 
to consist of E2-induced thrombophilia overlap-
ping existing familial thrombophilia (14). It is 
certain that VTE in this previously healthy young 
man is linked to injectable testosterone abuse, to 
which there is a clear correlation in time. In this 
case only MTHFR A1298C heterozygosity was 
found to be a genetic condition. Even if current 
evidence on the relationship between MTHFR 
polymorphism and VTE are inconsistent, we 
assume that in this case this genetic mutation 
correlated with family history and testosterone 
abuse has contributed to the onset of VTE. 

Subsequent use of anabolic hormones with-
out medical indication was prohibited in this 
patient. We recommended anticoagulation treat-
ment with antivitamin K for 3 months, then the 
opportunity to continue anticoagulant therapy 
will be reevaluated, based on the presence or 
the absence of the following higher long-term 
risk factors: residual thrombosis in the proximal 
veins, antiphospholipid syndrome, deficit of pro-
tein C, protein S, or antithrombin III, the D-di-
mer level (10,15). 

Most guidelines recommend identifying in-
herited risk in first-degree relatives of patients 
with VTE and natural anticoagulants deficiency 
or multiple genetic abnormalities (10). Consid-
ering the family history, we also recommended 
identifying inherited risk of thrombosis in the 
family’s first degree relatives, especially in the 
patient’s aunt with previously deep vein throm-
bosis (for secondary antithrombotic prophylax-
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is) and his young sister who used oral contracep-
tives (for primary antithrombotic prophylaxis). 
Identification of thrombophilia in these relatives 
can prevent VTE by administering prophylactic 
anticoagulation during risk situations (10).

Conclusions

In this report we have presented the case 
of venous thromboembolism caused by testos-
terone abuse in a young man with previously 
undiagnosed genetic thrombophilia. It is recom-
mended that young patients with a family history 
of thrombotic events, who use hormonal therapy, 
oral contraceptives or anabolic steroids, are test-
ed for the exclusion of heritable thrombophilia.
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VTE = venous thromboembolism 
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FRET= fluorescence resonance energy trans-
fer
MTHRF= Methylenetetrahydrofolate reduc-
tase 
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