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CASE  REPORT
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ABSTRACT
Sticky platelet syndrome (SPS) is a hereditary disorder. SPS can cause pregnancy complications, such as 

recurrent miscarriages. However, proper management can prevent the incidence of recurrent miscarriages. 
Here, we describe a case of a woman who lost her fifth first-trimester pregnancy, and upon assessment, we 
discovered SPS. The 33-year-old woman underwent consultation with an obstetrician because of her history of 
five first-semester miscarriages. Gynecology ultrasound, infection parameters, hormonal and metabolic panels, 
and autoimmune workup were all found to be normal; however, vitamin D deficiency was identified as was SPS 
from a platelet aggregation test. The patient was then treated with clopidogrel and vitamin D3 supplementation. 
She became pregnant after five months of treatment. Her pregnancy was normal and she went into delivery at 
40 weeks gestation with no maternal or fetal complications.
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INTRODUCTION
Holliday et al. first reported sticky platelet 

syndrome (SPS) in 1983 at the 9th Conference on 
Stroke and Cerebral Circulation.1,2 The authors 
described a patient with ischemic stroke/TIA 
who experienced elevated platelet aggregation 
following low-dose administration of adenosine 
diphosphate (ADP) and/or epinephrine (EPI).3 
Another publication in 1984 reported a 24-year-
old pregnant woman in her seventh month 

of gestation surviving an acute myocardial 
infarction. She did not have any known risk 
factors for thrombosis, and coronary angiography 
revealed no signs of atherosclerosis or other 
vascular lesions.3

SPS is thought to be responsible for roughly 
20% of otherwise unknown arterial events and 
13% of unclear venous thrombotic events.4 
It is the second-most prevalent inherited 
thrombophilia status after resistance to activated 
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protein C, with an incidence of 21%. It is by 
far the most frequent thrombophilia linked to 
thrombosis of the arterial system.4 According 
to reports, compared to patients in the general 
population, women with SPS undergo noticeably 
more spontaneous abortions.5 SPS, which is 
underappreciated as a cause of spontaneous 
abortion, has also been reported in women who 
have experienced repeated pregnancy loss but 
do not have a personal history of thrombosis.6

Here, we describe a case of a woman with 
a history of five miscarriages all within the first 
trimester. After a thorough evaluation, she was 
diagnosed with sticky platelet syndrome.

CASE ILLUSTRATION
A 33-year-old woman underwent consultation 

with obstetrics-gynecology due to having a 
history of five first-semester miscarriages and 
no successful pregnancies. No other symptoms 
were found: no history of smoking or alcohol 
consumption, and her menstrual cycle was 
normal. She did not have any other past illnesses 
and physical and gynecological examinations 
were normal. Her aunt also had a history of 
repeated miscarriages. 

Labora tory  examinat ions  revealed 
immunological workup (antinuclear antibody 
test, anti-dsDNA, lupus anticoagulant, IgM and 
IgG anticardiolipin antibody, and IgM and IgG 
anti-Beta 2-Glycoprotein) and infection markers 
(antirubella IgM, cytomegalovirus IgG and IgM, 
and toxoplasmosis IgG and IgM) to be negative, 

except a positive antirubella IgG result. Other 
results were also within normal ranges, including 
complete blood count, erythrocyte sedimentation 
rate (ESR), prolactin, luteinizing hormone (LH), 
testosterone level, Thyroid Stimulating Hormone 
(TSH), Free T4, Free T3, fasting insulin, fasting 
blood glucose, lipid profile, prothrombin time 
(PT), activated partial thromboplastin time 
(aPTT), D-dimer, and international normalized 
ratio (INR).

The abnormal laboratory test results were 
25-OH vitamin D, which was below the normal 
level (19.9 ng/mL), and platelet aggregation, 
which showed hyperaggregability to adenosine 
diphosphate (ADP) (Figure 1). The patient was 
then given vitamin D3 supplementation of 1,000 
IU per day and clopidogrel of 75 mg once daily 
for three months.

After three months, the patient was permitted 
to plan for pregnancy. The level of 25-OH 
vitamin D in blood had increased to 35 ng/mL. 
She was instructed to continue clopidogrel and 
vitamin D3 supplementation.

The patient came back to the clinic three 
months later and said that she was in her sixth 
week of pregnancy. She was not experiencing 
any symptoms. She continued taking 75mg 
of clopidogrel once daily and vitamin D3 
supplementation. Clopidogrel was stopped at 
36 weeks of pregnancy. She routinely visited the 
obstetrician and no abnormalities were detected 
during her pregnancy. Vaginal delivery occurred 
spontaneously at 40 weeks of gestation. Both 

Figure 1. Platelet aggregation report of the patient



Vol 57 • Number 1 • January 2025                       Sticky Platelet Syndrome as a Cause of Recurrent Miscarriages:

83

thrombophilia.11,12,13

SPS is a procoagulant condition that can 
cause artery, venous, or capillary thrombi 
by hyperaggregability and hyperresponsive 
platelets.14 When extremely low levels of 
adenosine diphosphate (ADP) and/or epinephrine 
(EPI) are added, in vitro platelet aggregation 
increases, indicating a qualitative platelet 
disorder known as SPS.15,16 This platelet 
aggregation can be measured by PFA-100 
devices. The patient’s platelet count must be 
>100,000/µL and hematocrit must be >30% 
to perform the test.17 If a patient demonstrates 
hyperaggregability responses to at least two 
concentrations of one reagent or at least one 
hyperaggregability response to both reagents, a 
firm diagnosis of SPS may be made.18 

SPS is multifactorial and mostly silent 
until there is another insult to the coagulation 
system or vasculature. Then, it predisposes to 
thrombosis.19 The condition most frequently 
manifests clinically as arterial thrombosis.20 

Coronary or cerebral arteries are the typical sites 
of arterial thrombosis.20 Venous thrombosis, 
g ra f t -versus-hos t  d i sease ,  p regnancy 
complications, and migraine have been noted 
as risks associated with SPS.19 Positive family 
history of thromboembolism is present in two-
thirds of people with the syndrome.3

Intrauterine growth retardation and fetal 
loss are two issues linked to impaired placental 
vascularization that are frequently experienced 
by pregnant women with SPS. According to 
Bick and Hoppensteadt's research, 18.2% of the 
351 women who were tested and had recurrent 
miscarriages in their study met the requirements 
for SPS.20

SPS has historically only been determined 
by aggregation testing in laboratories.20 The 
gold standard for measuring platelet aggregation 
is light transmission aggregometry (LTA).2,20 
However, this is not advised for pregnant women 
due to the normal rise of platelet aggregation 
in pregnancy and the drop in the number of 
circulating platelets.20

Three distinct laboratory forms of the 
syndrome have been identified based on platelet 
aggregation patterns.14 These three forms of SPS 
are known as type I, which exhibits platelet 

the patient and the infant were healthy and no 
complications were experienced.

DISCUSSION
Since pregnancy is a prothrombotic 

condition, pregnant women who have a history 
of thrombophilia might have a greater risk of 
complications during pregnancy.7 Pregnancy-
related hypercoagulability is caused by a variety 
of factors, such as decreased anticoagulant 
activity (protein S and acquired protein C 
resistance) and increases in clotting factors (VII, 
VIII, X, von Willebrand factor, and fibrinogen). 
There is also a decrease in fibrinolytic activity. 
The rate of venous thromboembolism in 
pregnancy increases fivefold as a result of these 
alterations in addition to venous stasis in the 
lower extremities.7

In our case, the patient had already had 
five miscarriages all in the first trimester. Three 
consecutive pregnancy losses before 20 weeks 
after the last menstrual period are considered 
recurrent pregnancy loss, also known as recurrent 
miscarriage (RM).8 According to the Royal 
College of Obstetricians and Gynecologists, 
three or more consecutive pregnancy losses are 
considered RM, while the American Society 
for Reproductive Medicine Practice Committee 
defines RM as two or more pregnancy losses 
that are verified by histology or ultrasound, 
even if they are not sequential. The prevalence 
of RM is about 1-3% of all couples attempting 
to conceive.9 

Antiphospholipid antibody syndrome (APS), 
untreated hypothyroidism, poorly controlled 
diabetes mellitus, some uterine anatomic 
abnormalities, and parental chromosomal 
abnormalities are recognized etiologies for 
RM.5,8,10 Other endocrine disorders, immunologic 
abnormalities, acquired and/or heritable 
thrombophilia, and environmental causes are 
among the other likely or plausible etiologies. 
Over 33% of cases are still unsolved even after 
these potential causes have been considered.8 
Nevertheless, it has been demonstrated that about 
55% of RM cases are caused by prothrombotic 
defects that cause placental artery thrombosis and 
infarction.5 In our case, a comprehensive workup 
determined that our patient had SPS, a heritable 
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hyperaggregability with both ADP and EPI; 
type II, which only shows this behavior with 
epinephrine; and type III, which only shows this 
behavior with ADP.14,21

Studies have shown that the majority of 
SPS patients respond well to small dosages of 
acetylsalicylic acid (ASA) (80–100 mg/day), 
which also causes the aggregation pattern to 
return to normal.17,20-21 For patients who do 
not respond well to the initial low-dose ASA, 
elevating the daily dose to up to 325 mg has 
been successfully used with positive clinical 
outcomes.20 There have also been some published 
reports of effective  usage of regular doses 
of 75 mg daily of clopidogrel or dual anti-
platelet treatment (ASA and clopidogrel) in the 
management of SPS.15 Clopidogrel can be used 
to treat patients who are allergic to or intolerant 
of aspirin.19

Clopidogrel is a proven antiplatelet 
medication for acute coronary syndrome, 
peripheral artery disease, and secondary stroke 
prevention.22 Clopidogrel works by blocking 
fibrinogen binding to the adenosine diphosphate  
receptor, thereby preventing platelet aggregation 
and activation.23 Although there aren't enough 
adequate and carefully controlled studies on 
pregnant women, clopidogrel, which the Food 
and Drug Administration (FDA) has classified 
as a category B substance, hasn't been shown to 
have any negative effects on the fetus.24

Based on currently available data, the use of 
clopidogrel during pregnancy does not appear 
to pose significant toxicity to either the mother 
or the unborn child.22 There is no proof that 
clopidogrel causes antepartum obstetric bleeding 
events or placental abruption. Furthermore, it 
is unlikely that clopidogrel will be able to pass 
through the placenta.23 Thus far, there have 
been no reports of excessive neonatal bleeding 
or fetal bleeding events.23 According to studies 
conducted on animal models, pregnancy-related 
clopidogrel use is unlikely to raise the risk of 
congenital defects.25 These studies showed no 
evidence of clopidogrel-related fetal toxicity 
in reproduction studies conducted in rats and 
rabbits at doses up to 500 and 300 mg/kg/
day, respectively (65 and 78 times the advised 
daily human dosage).25 Based on estimates, the 

background probability of congenital defects is 
3%, which means that this anomaly is probably 
small statistically.24 To date, there are no reports 
on clopidogrel use during human breastfeeding.23

Since clopidogrel is a persistent platelet 
inhibitor with a long rate of elimination, full 
recovery of platelet activity doesn't occur for 
seven days following the final dosage. Current 
recommendations for surgical procedures 
propose stopping the medication for 5 to 7 
days before a procedure due to the drug's 
pharmacodynamics.24 Hematologists have 
advised stopping treatment one week before 
a cesarean section.25 The European Society of 
Cardiology's latest recommendations on the 
treatment of cardiovascular disease during 
pregnancies suggest a multidisciplinary strategy 
and individualized treatment, but they do not 
provide a specific timeframe for stopping 
the medication before delivery.24 The main 
pregnancy risk associated with clopidogrel 
use is the greater likelihood of intrapartum 
and postpartum bleeding.23 It is important 
to understand that the overall incidence of 
clopidogrel-induced postpartum hemorrhage is 
approximately 2% for severe bleeding—defined 
as blood loss exceeding 1000 mL—and 6% for 
mild to moderate bleeding, defined as blood loss 
exceeding 500 mL.24

Due to the limited data, the optimal duration 
of antiplatelet therapy remains uncertain. 
However, because of the unique characteristics 
of the syndrome, lifelong antiplatelet therapy 
has been recommended.15 Another challenge 
is determining the long-term management 
strategy for asymptomatic individuals, such as 
children identified through family screening 
of affected patients, and pregnant women 
who present with conditions unrelated to 
thromboembolism. In cases of pregnancy 
and puerperium, immobilization, or invasive 
procedures, antithrombotic prophylaxis is 
unequivocally advised.15

CONCLUSION

Our patient was diagnosed with SPS. SPS 
is considered one of the causes of recurrent 
miscarriages. Treatment of this patient with 
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clopidogrel resulted in successful pregnancy with 
good maternal and fetal outcomes. 
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