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Can inherited thrombophilia modulate the clinical phenotype 
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Abstract
Objective

The current case-control study was aimed to determine the prevalence and the clinical significance of inherited thrombo-
philia – factor V Leiden and G20210A prothrombin polymorphisms – in patients with antiphospholipid syndrome (APS).

 Methods
100 patients with APS (77 with primary APS and 23 with systemic lupus erythematosus [SLE]-APS), and 100 patients 

with first lower extremity deep venous thrombosis (DVT), and 200 healthy individuals as a control groups were analysed. 
Patients and control group were tested for factor V Leiden and prothrombin G20210A gene polymorphism. 

Results
Factor V Leiden variant was found in 1% of APS patients, in 3% of healthy individuals (p=0.49), and 16% of patients with 
first DVT (p<0.0005). Prothrombin gene polymorphism was found in 6% of APS patients and in 2.5% of healthy subjects 
(p=0.21), and 13% of patients with DVT (p=0.14). In primary APS patients, factor V Leiden was present in 1.3% (1/77) 

and prothrombin gene polymorphism in 6.5% (5/77). No patient with SLE-APS had factor V Leiden and prothrombin gene 
variant was present in only one patient (4.3%). Patients with prothrombin polymorphism had higher prevalence of venous 

thrombosis, with no statistical significance (80% vs. 47.9%, p=0.35). There were no differences in the prevalence of 
recurrent thrombosis before or after APS diagnosis in patients with or without prothrombin gene polymorphism. 

Conclusion
Factor V Leiden and G20210A prothrombin variant seem to play no role in either the development of APS or in the 

type of involved vessel, with no increased risk of re-thrombosis during follow-up. 
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Introduction
The antiphospholipid syndrome (APS) 
is characterised by the presence of ve-
nous and/or arterial thrombosis and/or 
pregnancy morbidity in combination 
with the positive persistence of medium 
to high titers of antiphospholipid anti-
bodies (aPL): lupus anticoagulant (LA), 
anticardiolipin antibodies (aCL) and/or 
anti-β2glycoprotein I antibodies (anti-
β2GPI) (1).
The prevalence of aPL is between 
2–12% for healthy population (2, 3) and 
30–50% for patients with systemic lupus 
erythematosus (SLE) (4, 5). Regarding 
the relationship between thrombosis and 
aPL, in a recent study, 141 (24%) of 597 
patients with a first episode of venous 
thrombosis had aPL (6). Moreover, 20% 
of patients less than 50 years of age with 
stroke had aPL (7).
Patients with aPL and thrombosis fre-
quently have one or several additional 
cardiovascular risk factors such as 
hypertension, smoking, hypercholes-
terolemia or oestrogen use (8, 9). In 
this sense, hypertension and LA were 
significantly predictive of thrombosis 
in a series of 258 aPL carriers (10). In 
fact, the last classification criteria rec-
ommended that APS patients should 
be stratified in APS trials according to 
the presence or absence of other addi-
tional factors contributing thrombosis 
(1).
Some important questions in the field 
of APS remain unanswered. The first 
is what is the reason by which some 
patients having aPL never present 
with thrombosis; the second is why 
some APS patients develop thrombo-
sis in the venous vasculature whereas 
others suffered from arterial thrombo-
sis; finally, the factors related with the 
recurrence of thrombosis despite anti-
coagulation remain unknown. Inher-
ited thrombophilia might explain, at 
least in part, these questions. In fact, it 
may be one of the thrombotic triggers 
but their influence in patients with 
APS is not clear. Single nucleotide 
polymorphism (SNP) G1691A in fac-
tor V gene, also called factor V Leiden 
occurs with a frequency of 12–30% 
and G20210A prothrombin gene with 
a frequency of 7–18% in cohorts of 
patients with thrombosis, and are the 

most frequent genetic abnormalities in 
patients with a first venous thrombosis 
(11). In addition, heterozygous car-
riage of factor V Leiden or prothrom-
bin polymorphism is associated with 
an increased risk of recurrent throm-
boembolism (12). 
In the last decades, several studies 
investigating the role of hereditary 
thrombophilic risk factors in patients 
with APS have been made but they 
gave conflicting results (13). Regard-
ing factor V Leiden variant, some au-
thors have identified factor V Leiden as 
a possible contributor to the develop-
ment of venous thrombosis associated 
with aPL (14-16). In this sense, LA and 
factor V Leiden were identified as inde-
pendent risk factors for venous throm-
bosis in a series of 152 patients with 
LA (17) and factor V Leiden in combi-
nation with aPL increased the venous 
trombosis risk of 30-fold as an inde-
pendent risk factor in a cohort of 144 
patients with SLE (18). Other authors, 
however, did not find an association 
between factor V Leiden and increased 
thrombotic risk in APS (19-25). In 157 
aPL-positive patients (69 with previ-
ous thrombosis), LA, male sex, and hi-
pertension were the strongest risk fac-
tors for developing thrombosis and no 
additional risk was conferred by factor 
V Leiden (26).  
Considering prothrombin G20210A 
SNP, some studies have demonstrated 
an association between this polymor-
phism and the development of throm-
bosis in patients with aPL (20, 25), and, 
specifically, its role as an independent 
risk factor for venous thromboembo-
lism when presented together with aPL 
in a cohort of 144 patients with SLE 
(18). Other studies, however, have 
shown no relationship between pro-
thrombin G20210A polymorphism and 
thrombosis in APS (17, 21, 26-29).
The aim of the current case-control 
study was to determine the prevalence 
of inherited thrombophilia – factor 
V Leiden and G20210A prothrombin 
polymorphisms – in patients with APS. 
In addition, we compared the role of in-
herited thrombophilia in patients with 
primary and SLE associated APS (SLE-
APS) and their role in the recurrence of 
thrombosis. 
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Materials and methods
Patients
Patients with APS and history of throm-
bosis who attended in the Department 
of Autoimmune Diseases of the Hospi-
tal Clinic, Barcelona, Spain, from 1985 
to March 2011 were screened. They 
were included in the study if they ful-
filled the latest classification criteria for 
APS (1) with at least one thrombotic 
event (venous or arterial). Associated 
SLE was diagnosed by revised criteria 
of the American College of Rheumatol-
ogy (30). Women with obstetric APS 
with no history of thrombosis were ex-
cluded.
Data were summarised using a standard-
ised data form, including age, gender, 
primary APS or SLE associated, type of 
thrombotic events, recurrent thrombo-
sis before and after APS diagnosis and 
immunologic features. In addition, car-
diovascular risk factors were assessed 
as follows: hypertension was defined 
as systolic blood pressure greater than 
140 mmHg and/or diastolic blood pres-
sure greater than 90 mmHg on two or 
more prospective visits or prior antihy-
pertensive medication. Smoking was 
defined as current consumption of more 
than one cigarette per day. Diabetes 
was defined as a physician diagnosis 
of diabetes requiring insulin or hypo-
glycaemic agents. Dyslipidaemia was 
defined in the presence of hypercho-
lesterolaemia (total serum cholesterol 
level greater than 6.39 mmol/l on two 
or more prospective visits or current 
use of lipid lowering agents) and/or hy-
pertriglyceridaemia (serum triglyceride 
level greater than 1.69 mmol/l on two 
or more prospective visits).  
Two age-, sex- and ethnicity-matched 
control groups were included, the for-
mer composed by 200 healthy indi-
viduals without autoimmune disease, 
bleeding disorders, thrombosis or his-
tory of pregnancy loss and the second 
by a high-risk group for thrombosis 
represented by 100 patients with low-
er-extremity deep venous thrombosis 
(DVT).
All the thrombotic events were as-
sessed clinically and confirmed with 
objective methods. Diagnosis of deep 
venous thrombosis was confirmed by 
Doppler ultrasonographic scans or by 

venography. Pulmonary embolism was 
diagnosed by ventilation / perfusion 
scanning or by pulmonary angiography. 
Cerebrovascular ischaemic episodes 
were confirmed by computed tomogra-
phy scanning or by magnetic resonance 
imaging techniques. Myocardial infarc-
tions were confirmed by electrocardio-
graphic studies and by elevated levels 
of cardiac enzymes.
The study was approved by the Human 
Experimental Committee of the Hospi-
tal Clinic and was performed according 
to the principles of the Declaration of 
Helsinki. Informed consent was ob-
tained from all participants.

Laboratory
Factor V Leiden polymorphism was 
tested using a nucleic acid sequence–
based amplification assay (Organon 
Teknika, Boxtel, The Netherlands). For 
the prothrombin gene G20210A poly-
mophism, DNA samples were analysed 
by polymerase chain reaction (PCR), 
as reported by Poort et al. (31). 
LA was detected using activated par-
tial thromboplastin time, dilute Rus-
sell’s viper venom time, and the tissue 
thromboplastin inhibition test. Tests 
were also performed in mixtures with 
control plasmas or phospholipids fol-
lowing the guidelines of the Subcom-
mittee for the Standardisation of Lupus 
Anticoagulants of the International So-
ciety of Thrombosis and Haemostasis 
(32). The aCL and anti-β2GPI were 
measured using standardised ELISA 
(Cheshire Diagnostics, Cheshire, UK) 
and results were expressed in GPL and 
MPL units. Titers higher than 40 GPL 
or MPL were considered positive for 
aCL and higher than the 99th percentile 
for anti-β2GPI. Of note, anti-β2GPI 
were only determined in patients car-
rier of hereditary thrombophilia.

Statistical analysis
Results are shown as mean ± standard 
deviation (SD). Comparisons were per-
formed by χ2 test or analysis of vari-
ance (ANOVA). Data were analysed 
with the SPSS version 18.0.
Independently of aPL, the risk of 
thrombosis for SLE patients is signifi-
cantly higher than for the general popu-
lation. In fact, due to the increased inci-

dence of traditional cardiovascular and 
nontraditional lupus-related thrombo-
sis risk factors, SLE patients are at sig-
nificantly increased risk of premature 
atherosclerosis and/or thrombosis (8). 
Given these data, we compared the role 
of inherited thrombophilia in patients 
with primary and SLE associated APS.

Results
We included 100 patients with APS, 68 
(68%) were female with a mean age at 
diagnosis of APS of 42.2±17.0 years. 
Seventy-seven patients had primary 
APS and 23 SLE associated (SLE-
APS). Two hundred healthy individu-
als (62% females) with a mean age of 
48.7±12.6 years and 100 patients (59% 
females) with a first lower-extremity 
DVT with a mean age of 51.2±14.3 
years were included as control groups. 
Fifty (50%) APS patients had venous 
thrombosis, 43% arterial thrombosis, 
and 7% both arterial and venous throm-
bosis. All patients had been treated 
with long-term anticoagulation since 
the APS diagnosis at international nor-
malised ratio between 2.0 and 3.0.
Regarding the distribution of aPL, 
the most common was LA present in 
87 (87%) APS patients followed by 
the isotype IgG of aCL, present in 62 
(62%), and the isotype IgM of aCL pre-
sent in 33 (33%) of them. Considering 
the aPL profile, 65 (65%) patients had 
the combination of LA plus aCL, 22 
(22%) had isolated LA, and 13 (13%) 
isolated aCL.
Factor V Leiden polymorphism was 
found in 1% (1/100) of patients, in 3% 
(6/200) of healthy individuals (p=NS), 
and 16% (16/100) of patients with first 
DVT (p<0.0005). The G20210A pro-
thrombin gene polymorpism was found 
in 6% (6/100) of APS patients, in 2.5% 
(5/200) of healthy group (p=0.21), and 
13% (13/100) of patients with first 
lower extremity DVT (p=0.14). In all 
cases, patients were heterozygous for 
both mutations. The aPL profile of six 
patients with G20210A prothrombin 
gene polymorpism was the following: 
triple positivity (LA plus aCL IgG plus 
anti-β2GPI IgG) in one patient, dou-
ble positivity (LA plus aCL IgG and 
LA and aCL IgM) in two, isolated aCL 
IgG in one, isolated aCL IgM in one, 
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and isolated LA in the remaining. The 
patient with factor V Leiden polymor-
phism had LA plus aCL IgG.

Comparison between patients 
with primary APS and SLE-APS
There were no differences between the 
two groups in terms of distribution by 
gender. In addition, the presence of ve-
nous and arterial thrombotic manifesta-
tions and thrombotic relapse after and 
before the APS diagnosis was similar. 
Reference to cardiovascular risk fac-
tors, as expected, the group of patients 
with SLE-APS had a higher frequency 
of hypertension (p=0.034), taking into 
account that some patients had some 
degree of kidney involvement (Table I). 
Of note, patients with SLE-APS were 
younger than those with primary APS 
(35.8±14.0 years vs. 44.1±17.3 years, 
p=0.038) with a longer follow-up peri-
od (7.2±4.8 years vs. 9.6±3.9, p=0.035). 
Heart valve disease (18.2% vs. 43.5%, 
p=0.013) and haemolytic anaemia was 
more frequent in SLE-APS patients 
(17.4% vs. 3.9%, p=0.04). 
Regarding the aPL profile, LA was 
more prevalent in patients with SLE-
APS (100% vs. 83.1%, p=0.03). The 
prevalence of inherited thrombophilia 
was similar in the two groups of pa-
tients. Factor V Leiden mutation was 
present in 1.3% (1/77) of patients with 
primary APS whereas none of those 
with SLE-APS had the mutation. Re-
garding G20210A prothrombin gene 
mutation, it was present in 6.5% (5/77) 
of patients with primary APS and in 
only one patient (4.3%) with SLE-APS 
(Table I).

Comparison between patients 
according the presence of inherited 
thrombophilia
As we pointed out, factor V Leiden 
polymorphism was found in only one 
patient with primary APS and there-
fore, we could not assess the role of 
this mutation in the clinical phenotype 
of patients with APS. This patient was 
a 33 year-old woman who had no car-
diovascular risk factor presenting with 
lower limb venous thrombosis at diag-
nosis. She has been treated with long-
term anticoagulation without recurrent 
thrombosis during follow-up. Immu-

nologically, she had the combination of 
aCL IgG plus LA. 
Six patients were heterozygous for 
G20210A prothrombin polymorphism. 
To study the role of this inherited 
thrombophilia on the clinical pheno-
type of APS patients, we considered 
only the five patients with primary APS 
who were carriers of this mutation (Ta-
ble II). We did not find significant dif-

ferences in demographic, clinical and 
laboratory features regardless the coex-
istence of inherited thrombophilia. Al-
though the patients with prothrombin 
variant had higher prevalence of ve-
nous thrombosis compared with those 
without thrombophilic mutation, it did 
not reach statistical significance (80% 
vs. 47.9%, p=0.35). In the same sense, 
we did not find differences in the prev-

Table I. Demographic, clinical characteristics and laboratory features of 100 patients with 
primary APS and SLE-APS.

Characteristics	 Primary APS	 SLE-APS	 p-value
	 n=77 (%)	 n=23 (%)	

Age	 44.1	±	17.3	 35.8	±	14.0	 0.038
Gender (female)	 49	 (64)	 19	 (83)	
Follow-up, age	 7.2	±	4.8	 9.6	±	3.9	 0.035
Cardiovascular risk factors	 31	 (40.3)	 12	 (52.2)	
      Smoking	 18	 (24.7)	 8	 (34.8)	
      Hypertension	 19	 (24.7)	 11	 (47.8)	 0.034
      Diabetes Mellitus	 3	 (3.9)	 0	
      Dyslipidaemia	 17	 (22.1)	 4	 (17.4)	

Vein thrombosis at diagnosis	 37	 (48.1)	 13	 (56.5)	
Arterial thrombosis at diagnosis	 33	 (42.9)	 10	 (43.5)	
Lower limb vein thrombosis	 32	 (41.6)	 12	 (52.2)	
Pulmonary embolism	 15	 (19.5)	 1	 (4.3)	

Central nervous system manifestations	 23	 (29.9)	 6	 (26.1)	
      Stroke	 18	 (23.4)	 4	 (17.4)	
      Transient ischaemic attack	 3	 (3.9)	 2	 (8.7)	

Cardiac manifestations	 10	 (13)	 4	 (17.4)	
       Ischaemic heart disease	 3	 (3.9)	 0	
       Acute myocardial infarction	 4	 (5.2)	 2	 (8.7)	
       Valve disease	 14	 (18.2)	 10	 (43.5)	 0.013

Renal manifestations	 3	 (3.9)	 0	
       Renal vein thrombosis	 1	 (1.3)	 0	

Ocular manifestations	 11	 (14.3)	 0	
       Retina central vein thrombosis 	 3	 (3.9)	 0	
       Retina central artery thrombosis	 3	 (3.9)	 0	

Skin manifestations	 6	 (7.8)	 3	 (13)	
       Livedo reticularis	 5	 (6.5)	 3	 (13)	
       Skin ulcers	 1	 (1.3)	 1	 (4.3)	

Hematological manifestations	 18	 (23.4)	 10	 (43.5)	
      Thrombocytopenia	 19	 (24.7)	 11	 (47.8)	
      Haemolytic anaemia	 3	 (3.9)	 4	 (17.4)	 0.04

Recurrent thrombosis prior to diagnosis	 24	 (31.2)	 4	 (17.4)	

Recurrent thrombosis after diagnosis	 26	 (33.8)	 7	 (30.4)	

Laboratory 
      aCL	 60	 (77.9)	 18	 (78.3)	
      aCL IgG	 48	 (62.3)	 14	 (60.9)	
      aCL IgM	 25	 (32.4)	 8	 (34.8)	
      LA	 64	 (83.1)	 23	 (100)	 0.03

Inherited thrombophilia	 6	 (7.8)	 1	 (4.3)	
      Factor V Leiden	 1	 (1.3)	 0	
      G20210A prothrombin gene mutation 	 5	 (6.5)	 1	 (4.3)	

APS: antiphospholipid syndrome; SLE: systemic lupus erythematosus; aCL: anticardiolipin anti-    
bodies; LA: lupus anticoagulant.
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alence of recurrent thrombosis before 
or after APS diagnosis in patients with 
or without prothrombin polymorphism 
(Table II). In other words, in our series 
of patients with primary APS, inherited 
thrombophilia seems not modulate the 
clinical phenotype either at diagnosis 
or during the follow-up.

Discussion
Our study demonstrated that the preva-
lence of inherited thrombophilia was 
similar in APS patients and healthy 
controls. Of note, it seems not modu-
late the clinical presentation of patients 
with APS. In addition, it did not in-
crease the risk or recurrent thrombosis 
during follow-up. 
In the field of APS, some questions 
are unknown such as the reason by 
which some patients having aPL never 
present with thrombosis or why some 
patients develop thrombosis in venous 
vasculature whereas others suffer from 
arterial thrombosis. A possible answer 
may be that genetic background could 
modulate the type of involved ves-
sel (33). Inherited thrombophilia may 
be the overriding factor by which aPL 
precipitate venous or arterial throm-
bosis. From the experimental point of 
wiew, Katzav et al. (34) demonstrated 
an increase in aPL levels and a number 
of behavioral/cognitive dysfunction 
and neurodegenerative changes asso-
ciated with aPL in mice with induced 
experimental APS carrying the factor 
V Leiden. In fact, these effects were 
significantly more pronounced in ho-
mozygous for factor V Leiden than in 
heterozygous mice.
From the clinical point of view, fac-
tor V Leiden and prothrombin poly-
morphism combined with LA and/or 
aCL contributed to the risk of venous 
thrombosis in a cohort of 144 SLE 
patients (18). However, we could not 
demonstrate this attractive hypothesis. 
In the light of our data, factor V Leiden 
and G20210A prothrombin polymor-
phism do not play a role neither in the 
development of APS nor in the type of 
involved vessel. In fact, our study is 
in accordance with previous analysis 
that found similar prevalence of fac-
tor V Leiden when APS patients were 
compared with healthy people (20, 24, 

25, 35). In fact, in a cohort of 105 Hun-
garian patients with SLE, the presence 
of inherited thrombophilia did not in-
crease the relative risk of thrombosis 
[21]. In a cohort of 69 APS patients 
with thrombosis, the strongest risk fac-
tors for developing thrombosis were 
LA, male sex and hypertension but no 
additional risk was conferred by factor 
V Leiden and prothrombin gene poly-
morphism [26]. In a recent review of 
590 patients with APS with thrombo-
sis, (326 with venous thrombosis and 
157 with arterial thrombosis), the prev-
alence of factor V Leiden polymor-

phism was 6.4% in patients with arte-
rial thrombosis and 6.9% in patients 
with venous thrombosis (36). Similar 
results were described for G20210A 
prothrombin polymorphism, with a 
prevalence of 2.1% in patients with 
arterial thrombosis and 2.8% in those 
with venous thrombosis (36). In other 
words, routine screening for these ad-
ditional hereditary risk factors seems to 
be unwarranted in APS patients. 
Nevertheless, the results are contra-
dictory. In fact, in a cohort of 39 APS 
patients the incidence of factor V Lei-
den variant was significantly elevated 

Table II. Demographic, clinical characteristics and laboratory features of 76 patients with 
primary APS according the presence of inherited thrombophilia.

	 With G20210A	 Without G20210A
	 n=5 (%)	 n=71 (%)

Age	 54.6	±	24.4	 43.5	±	16.7

Gender (female)	 5	 (100)	 43	 (60.6)

Follow-up, age	 5.8	±	7.2	 7.4	±	4.7

Cardiovascular risk factors	 1	 (20)	 30	 (42.3)
      Smoking	 1	 (20)	 33	 (49.3)
      Hypertension	 0		  19	 (26.8)
      Diabetes Mellitus	 0		  3	 (4.2)
      Dyslipidaemia	 1	 (20)	 16	 (22.5)
Vein thrombosis at diagnosis	 4	 (80)	 34	 (47.9)
Arterial thrombosis at diagnosis	 1	 (20)	 35	 (49.3)
Lower limb vein thrombosis	 4	 (80)	 27	 (38)
Pulmonary embolism	 2	 (40)	 13	 (18.3)
Central nervous system manifestations	 1	 (20)	 22	 (31)
  Stroke	 1	 (20)	 17	 (23.9)
  Transient ischaemic attack	 0		  3	 (4.2)

Cardiac manifestations	 0		  10	 (14.1)
  Ischaemic heart disease	 0		  3	 (4.2)
  Acute myocardial infarction	 0		  4	 (5.6)

Renal manifestations	 0		  3	 (4.2)
  Renal vein thrombosis	 0		  1	 (1.4)

Ocular manifestations	 0		  11	 (15.5)
  Retina central vein thrombosis 	 0		  3	 (4.2)
  Retina central arterial thrombosis	 0		  3	 (4.2)

Skin manifestations	 1	 (20)	 5	 (7)
  Livedo reticularis	 1	 (20)	 4	 (5.6)
  Skin ulcers	 0		  1	 (1.4)
Haematological manifestations	 0		  18	 (25.4)
  Thrombocytopenia	 0		  19	 (26.8)
  Haemolytic anaemia	 0		  3	 (4.2)

Recurrent thrombosis prior to diagnosis	 2	 (20)	 22	 (31)
Recurrent thrombosis after diagnosis	 0		  26	 (36.6)
Laboratory		
  aCL IgG	 1	 (20)	 45	 (63.4)
  aCL IgM	 3	 (60)	 21	 (29.6)
  LA	 3	 (60)	 59	 (83.1)

APS: antiphospholipid syndrome; SLE: systemic lupus erythematosus; aCL: anticardiolipin anti-    
bodies; LA: lupus anticoagulant.
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in those with venous thrombosis (15). 
Venous thrombosis was associated with 
hereditary thrombophilia assessed as 
factor V Leiden in a cohort of 76 pa-
tients with APS with a 7.3-fold increase 
(9). Galli et al. (17) achieved similar 
conclusion in a cohort of 152 patients 
with LA, 96 of them with a history of 
thrombosis. Five patients were het-
erozygous for the mutation in the fac-
tor V gene (3%) and all of them (100%) 
suffered from venous thrombosis com-
pared with 68 out of the 147 cases 
without the mutation (46%) (p=0.047). 
These data suggest that in patients with 
aPL the factor V Leiden may play a 
major role in the occurrence of venous 
thrombosis. Conversely, in the same 
study, 50% of the patients that were 
heterozygous for the G20210A SNP in 
the prothrombin gene experienced ve-
nous thrombosis compared with 65 out 
of the 137 (47%) patients without the 
polymorphism. In our study, the preva-
lence of venous thrombosis tended to 
be higher in patients with prothrombin 
gene polymorphism although it did not 
reach statistical significance (80% vs. 
47.9%, p=0.35).
The reason for the controversy in the 
results among the different studies may 
have its origin in methodological dif-
ferences with different methods of 
ELISA to detect aPL and the different 
aCL titer reported. It is possible that 
some patients did not fulfill strictly the 
laboratory criteria for APS.
To prevent recurrent thrombosis is the 
main objective of the secondary throm-
boprophylaxis in patients with APS. 
The potential role of inherited throm-
bophilia as a risk factor for recurrent 
thrombosis in APS patients was as-
sessed in only two studies (36, 37). In 
the former, the frequency of factor V 
Leiden A allele was higher in APS pa-
tients with recurrent arterial and venous 
thrombosis. Unfortunately, this group 
of patients was compared to aPL pa-
tients without thrombosis but not with 
APS patients without recurrent throm-
botic event (36). In the second study 
that evaluated paediatric APS patients, 
the prevalence of factor V Leiden and 
prothrombin gene polymorphism was 
similar in children who presented with 
a single thrombosis (4/15; 26.6%) and 

in those who experienced recurrences 
(1/7; 14.3%). In other words, heredi-
tary thrombophilia did not predict 
recurrent thrombosis in paediatric pa-
tients with APS (37). Otherwise, Ames 
et al. (38) found a higher re-thrombosis 
rate (13-fold more) in patients with pri-
mary APS compared with those with 
hereditary thrombophilia. 
The most prominent shortcoming of 
the present study is its sample size and 
the low number of patients with throm-
botic SNP. This fact prevented to find 
differences between the two groups of 
patients. However, the patients includ-
ed had LA and/or aCL at high titers 
representing a homogeneous sample of 
patients with APS. An important point 
is the fact that in the present study 87% 
of APS patients had a “high-risk” aPL 
profile, represented by the combina-
tion of LA plus aCL and isolated LA 
(39). It is possible that in this group 
of patients with double or triple aPL 
positivity (40) the impact of inherited 
thrombophilia is minimised, since aPL 
can be per se the major determinant of 
thrombosis. Only one of the seven APS 
patients with hereditary thrombophilia 
had anti-β2GPI. This patient was a 40 
year-old woman who had no cardiovas-
cular risk factor presenting with stroke 
at diagnosis, triple aPL positivity (LA 
plus aCL IgG and anti-β2GPI IgG) and 
G20210A prothrombin polymorphism.
In conclusion, in our series the preva-
lence of inherited thrombophilia in 
both primary and secondary APS pa-
tients was similar to the healthy popula-
tion. In this study, factor V Leiden and 
G20210A prothrombin polymorphism 
seem to play no statistically significant 
role neither in the development of APS 
nor in the type of involved vessel, with 
no increased risk of re-thrombosis dur-
ing follow-up. However, these results 
should be confirmed in studies includ-
ing larger number of APS patients.
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