
fahimeh ghotbizadeh vahdani_MD 









The following mutations are most common: 

APC resistance (most commonly caused by the 

Factor V leiden) 

prothrombin G20210A mutation heterozygosity,  

Hyperhomo cysteinemia  

 and Pal gene 4G/4Gpolymorphism homozygosity 

Rarer causes of inherited  

thrombophilias 

AT defciency,  

 PS defiency,  

 protein C (PC) defciency 

, and PZ defciency 



Activated Protein C Resistance (Factor V 

Leiden Mutation) 

The most prevalent of the known thrombophilic syndromes, this 

condition is characterized by resistance of plasma to the anticoagulant 

effects of activated protein C.   

A number of mutations have been described, but the most common is 

the factor V Leiden mutation. 

Heterozygous inheritance for factor V Leiden is the most 

common heritable thrombophilia. 

The mutation is inherited in an autosomal dominant fashion. 

Screening is done by assessing APC resistance, followed by 

genotyping for the FVL mutation if APC resistance is found. 

 
FVL is the most common heritable thrombophilia, 

accounting for 40‘%, to 50% of cases of VTE in 

pregnancy. 
 



There is a positive association between FVL 

and  fetal loss after 10 weeks, with a particularly 

strong 

association after 22 weeks. 

There is also probably an association with 

abruption.  

There is no association between FVL and early 

first-trimester embryonic loss, preeclampsia, or 

IUGR. 

 

its prevalence, we do not recommend; 

routine FVL testing as a part of work-up 

for APO without ahistory of maternal VTE. 



The C202l0A polymorphism for prothrombin is a point 

mutation causing a guanine to adenine. 

The switch results in increased translation and circulating 

levels of prothrombin. 

 

Uncertainty exists regarding the putative role of PGM 

in the genesis of APO.   

We do not recommend PGM testing as a 

routine part of work-up for APO without a history 

of maternal VTE. 

 



Homozygosity for mutations in the MTHFR gene on 

chromosome 1p36.3,such as C677T and A1298C 

polymorphisms is the most common cause of hyper homo 

cysteinemia. 

It is not appropriate to screen by testing for the 

presence of an MTHFR mutation, which is 

 the second step after First identifying    

hyper homo cysteinemia. 

Screening for this disorder in pregnancy 

should use a cut off of greater than 12 /lmol/L. 



Studies strongly suggest that hyper homo 

cysteinemia, not isolated MTHFR mutations, is 

linked to VTE and APO. 
 

There is a positive association between hyper  

homo cysteinemia and abruption.  

 There may be a weak association with IUGR and 

fetal loss. 

There is no association between hyper 

homocysteinemia and preeclampsia 

Additional risks include fetal neural tube defects, 

 



Deficiencies of PC result from over 160 distinct autosomal 

dominant mutations, producing a highly variable phenotype. 
 

Two primary types are recognized:   

(1) type I, with reduced antigen and activity levels 

(2) type II, with normal levels but reduced activity.  

 Most laboratories use activity levels below 50% to 

60% as abnormal. 

 There is a positive association between PC deficiency 

and preeclampsia, and perhaps a weaker association with 

IUGR. 

There is no clear association between PC deficiency and 

early miscarriage.  

 There are insufficient data to evaluate the relationship 

between PC deficiency and abruption or IUGR.  

  



Protein S Deficiency 

Over 130 mutations have been linked to PS deficiency. 

Two major phenotypes of PS deficiency exist:   

 type I ,with low total and free PS antigen levels,  

 Type II b ,with low free PS levels due to 

enhanced binding to the complement 4B-

binding protein. 

Type II b phenotype is frequently which is also associated 

with either FVL or PC mutation in about half the patients, 

suggesting a synergistic effect. 

This circulating anticoagulant is activated by 

protein C to decrease thrombin generation 



Protein S deficiency is measured by anti 

genically determined free, functional, and total S 

levels.  

 All three of these levels decline substantively 

during normal gestation,  thus the diagnosis in 

pregnant women—as well as in those taking 

certain oral contraceptives—is difficult.   

Detection of free protein S antigen levels of less 

than 55 percent in non pregnant patients and less 

than 30 percent in pregnant women appears to 

most closely correlate with a mutated gene. 

Neonatal homozygous protein C or S deficiency is 

usually associated with a severe clinical phenotype 

known as purpura fulminans, which is characterized 

by extensive thromboses in the microcirculation soon 

after birth leading to skin necrosis 



AT deficiency is an autosomal dominant condition. Over 

250 mutations of the AT gene contribute to a highly 

variable phenotype, with three main variants : 

Type I involves reductions in both antigen and activity;  

Type II has normal antigen levels but decreased activity;  

Type III is a very rare homozygous deficiency 

associated with little or no activity.   

Acquired AT deficiency may result from decreased 

production (hepatic dysfunction), consumptive 

coagulopathy[DIC]), or increased excretion  

(nephrotic syndrome).  

The laboratory cutoff of 50% function is used. 



AT deficiency confers the highest thrombogenic risk of 

the heritable thrombo philias, with a 25-fold increase in 

the non pregnant State.  

However, only 1% to 8% of VTE is due to AT deficiency 

owing to its low prevalence Thrombo embolism during the 

ante partum period occurs at a range of12% to 60%, and 

in the puer perium of 11% to 33%. 

There is a positive association was found between 

AT deficiencyand stillbirth after 28 weeks' GA. 



Plasminogen Activator 

Inhibitor-l Over expression 
Two poly morphisms, A844G and -675 4G/5G, are 

described in the promoter region of the PAl-I gene on 

chromosome7q21.3_22.1. 

In patients homozygous for the 4G/4G allele, 

Circulating PAl-I levels are modestly increased. 

A844G polymorphism affects a consensus sequence 

binding site for the regulatory protein Ets, thereby 

enhancing PAl-I transcription. 

PAI-1 activity assay is best performed in a 

reference laboratory because variable results 

for PAl-I activity are common. 



. 

The significance of derangements in PAl-I activity, 

antigen,or the presence of the 4G/4G mutation remains 

uncertain with respect to VTE and APOs owing to limited 

data.   

Based upon available evidence, screening for PAl-I 

activity antigen, and the genetic 4G/5G mutation should be 

strongly discouraged in the investigation of APO. 



Management Options for Inheritable 

Thrombophilias 

SCREENING 

Patients with a personal history of VTE, a strong 

family history of VTE, or a history of APO may be 

candidates for evaluation of inheritable 

thrombophilias.   

Screening of an unselected population is not 

recommended. 



DIAGNOSIS 
 

Laboratory testing for thrombophilia should ideally be done 

in the non pregnant patient who is not receiving hormonal 

or anticoagulation therapy and is remote (>6 mo) from a history of VTE.  

 Testing can include APC resistance (with FVL polymerase chain reaction 

[PCR] for confirmation) 

 PGM G20210 PCR,  

 fasting homocysteine levels,  

 AT activity, 

PC activity,  

PS activity (with consideration for normally reduced PS levels 

inpregnancy)  
PAl-I protein assay. 

Genotyping for PAl-I 4G/4G mutation and MTHFR mutationare not 

recommended. 




