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Introduction

Tamoxifen is a selective estrogen receptor modulator, 
which is used for idiopathic male infertility for many 
years (1). About 10% of infertile men have azoospermia, 
which is divided into obstructive azoospermia (OA) and 
nonobstructive azoospermia (NOA). NOA is characterized 
by the complete absence of sperm in the ejaculate due to 
testicular failure. With the progress in assisted reproductive 
techniques (ART), spermatozoa could be surgically retrieved 
from these NOA patients, and provided for performing 
intracytoplasmic sperm injection (ICSI). However, in 
many cases of NOA, we are unable  to find spermatozoa 
for ICSI. It is reported that tamoxifen can improve the 
results of sperm acquisition and the chance of pregnancy by 
microinjection.

Nonetheless, tamoxifen may increase the risk of 
venous thromboembolism (VTE), especially deep venous 
thrombosis (DVT), with a relative risk of 2- to 7-fold in 
the treatment of breast cancer (2). Unlike the mechanisms 

of estrogen, tamoxifen increases the level of procoagulant 
factors (factors VIII, IX, vWf), decreases the anticoagulant 
factors (antithrombin, total protein S, protein C, 
plasminogen activator inhibitor-1) (3). 

However, the thromboembolic risk of tamoxifen in the 
treatment of male infertility is rarely reported. Here we 
present a rare case of a non-obstructive azoospermia patient 
who developed deep vein thrombosis (DVT) with the use 
of tamoxifen, probably through a hypercoagulable state. We 
present the following article in accordance with the CARE 
Guideline (4).

Case presentation

A 32-year-old Chinese man was admitted at the local 
hospital for severe swelling of left lower limb, with difficulty 
walking. The patient was alert, fully oriented, and had no 
fever or signs of infection. Five months ago, this patient had 
been diagnosed with NOA, and taken tamoxifen 20 mg daily 
for 4 months continuously. After the tamoxifen treatment  
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2 months, no sperm was found in semen examination, 
without blood test. Moreover, He had a normal medical 
examination last year, and normal body mass index (BMI) 
19.8 kg/m2, without obvious family history and other 
medical history.

Upon admission, a lower limbs Doppler ultrasound of the 
deep venous system was performed, showing an absolutely 
obstruction with internal thrombus from the left femoral 
vein to the left iliac vein. Then, blood tests were performed 
before anticoagulant therapy. D-dimer was elevated to 
12.61 mg/L (normal range of 0–0.5). The rest of the blood 
coagulation indicators were normal, including prothrombin 
times, prothrombin activity, international normalized ratio, 
activated partial thromboplastin time, fibrinogen concentration 
and thrombin time. While the hemoglobin and red blood cells 
were decreased to 124 g/L (normal range of 130–175) and 
4.16×1012/L (normal range of 4.3×1012–8×1012). The platelet 
count was within the normal range. 

After the diagnosed of DVT, he was treated with 
anticoagulant-low molecular weight heparin (LMWH) 
12,000 IU daily for 2 days. On the second day of 
admission, he underwent local anesthesia for the surgery of 
percutaneous venous thrombus aspiration, iliac vein balloon 
dilatation, and implanted inferior vena cava filter extraction. 
He was discharged home three days after surgery without 
swelling or pain of left lower limb. 

After discharged,  the patient took rivaroxaban  
20 mg daily for 2 months. And the subsequent laboratory 
abnormalities of coagulation returned to normal. 
Additionally, he didn’t feel any discomfort. The timeline 
picture was shown in Figure 1.

Discussion 

NOA is the most severe form of male infertility, which 

comprises for about 60% of azoospermia cases. According 
to the pathogen, NOA can be divided into three types: 
congenital NOA, acquired NOA, and idiopathic NOA. At 
present, most patients need to try surgical sperm extraction 
for ICSI treatment, except for some patients with definite 
etiology and a few idiopathic NOA who can obtain 
ejaculatory sperm through treatment (5).

Spermatogenesis is a complex process that requires the 
complete hypothalamic-pituitary-gonadal axis. Hormone 
therapy for male infertility is a neglected and underutilized 
treatment which can have a significant impact on the clinical 
outcomes (6). Tamoxifen citrate is a nonsteroidal selective 
anti-oestrogen receptor modulator commonly used for the 
treatment of idiopathic male infertility. It increases pituitary 
secretion by blocking feedback inhibition of oestradiol, 
thus increasing endogenous GnRH secretion from the 
hypothalamus, and FSH and LH secretion directly from the 
pituitary gland. FSH can promote spermatogenesis directly. 
LH stimulates Leydig cells to produce testosterone, thereby 
boosting spermatogenesis with a possible improvement in 
fertility. A meta-analysis demonstrated tamoxifen as empiric 
medical therapy for idiopathic male infertility can improve 
sperm concentration and per cent sperm motility, increase 
spontaneous pregnancy rate (7). Used for NOA, tamoxifen 
can improve the results of sperm recovery in testis samples 
and increase the chance of pregnancy by microinjection (8).

Despite these benefits, the use of tamoxifen has 
raised concerns about the increased risk of thrombosis 
complications (9). In a recent case-control study, tamoxifen 
use is associated with 1.95-fold increased odds of deep vein 
thrombosis or pulmonary embolism among older women 
with breast cancer (10). Furthermore, tamoxifen use was 
associated with at least 41% higher VTE risk compare 
with aromatase inhibitor (11). Nevertheless, thrombosis 
complication of tamoxifen mostly focused on the treatment 

Start to take tamoxifen 

for 4 months  

August 2019

July 2019

Diagnosed with 

nonobstructive 

azoospermia 

October 2019

No sperm was found in 

semen examination

December 2019

Diagnosed of DVT, patient 

was treated with heparin 

and had the operation

February 2020

Laboratory abnormalities of 

coagulation returned to normal

Admitted for severe 

swelling of left lower limb

December 2019

Discharged without swelling 

or pain of the limb

December 2019

Figure 1 The timeline picture of this case.
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of breast cancer. There was rare literature about the VTE 
complication of tamoxifen treatment on male infertility, 
especially NOA. Exclusively, Allasia et al. reported 
a case of idiopathic male infertility who developed 
DVT with the use of tamoxifen for 3 months (12).  
Considering the hemostatic system in cancer patients is 
influenced by confounding factors such as the malignant 
disease itself and its treatment by surgery, chemotherapy, 
and radiotherapy, it can better clarify the effects of 
tamoxifen on coagulation function under the use in NOA 
patient, who has no other diseases.

The mechanisms by which tamoxifen increases the risk of 
thrombosis is not yet fully elucidated, although a decrease 
of several inhibitors of coagulation or an APC resistance 
phenotype has been reported (13-15). This patient had no 
previous history of diseases related to thrombosis. Hence, 
we concluded the main cause of the DVT was related to 
tamoxifen. 

The diagnostic method of DVT mainly includes clinical 
symptom assessment, d-dimer detection and Doppler 
ultrasonography (16). Anticoagulant therapy can effectively 
reduce the risk of thrombosis and the probability of 
thrombosis recurrence, which is the basis of acute DVT 
therapy. Anticoagulant therapy should be performed when 
the diagnosis is established or highly suspicious. Common 
anticoagulant drugs involve heparin, LMWH, Vitamin K 
inhibitor, and so on. For patients with acute iliofemoral 
DVT and without cancer, treatment with the regimens may 
be initiated: low-molecular weight heparin, with switch 
after 1 week to rivaroxaban (17). Mechanical thrombus 
aspiration can reduce thrombotic complications, including 
a significant reduction of the incidence of post-thrombotic 
syndrome, safer than surgical thrombectomy and systemic 
thrombolysis (18). Therefore, this patient underwent the 
surgery of venous thrombus aspiration, received LMWH 
and rivaroxaban successively. Finally, he was satisfied with 
the therapeutic efficacy.

To our knowledge, this is the second published case of 
thrombosis in male infertility after treated with tamoxifen, 
but the first case of NOA patient. And this patient has 
no other diseases, which can well explain the correlation 
between tamoxifen and DVT. However, this case reported 
has some limitations. Firstly, we reported just one case, 
because of the low incidence clinically. Secondly, limited to 
local conditions, the patient did not receive more tests for 
coagulation related factors, such as factors VIII, protein C, 
and protein S, that may better elucidate the mechanism of 
tamoxifen related to thrombosis.

Conclusions

The DVT occurred in this case was probably caused by 
the use of tamoxifen. Although a single case is insufficient 
to demonstrate a causal relationship between tamoxifen 
and deep vein thrombosis, clinicians should be alert to 
the possibility of thromboembolic complications caused 
by tamoxifen when treating male infertility, even in 
the short term. Especially for patients at high risk of 
thromboembolism, physicians may need to consider other 
treatments.
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