
1 
 

MEDICINE AND PHARMACY UNIVERSITY OF CRAIOVA 

DOCTORAL SCHOOL 

 

 

 

 

 

 

 

 

 

 

DOCTORAL DISSERTATION 

Research on developing a molecular testing system to 

evaluate pregnancy morbidity 

-Abstract- 

 

 

 

 

 

PHD COORDINATOR 

PhD. Dr. Francisc Mixich 

 

 

PHD STUDENT 

Andreea Gabriela Anghel 

 

 

 

CRAIOVA 

2015 



2 
 

CONTENTS 

STAGE OF KNOWLEDGE 

1. DETERMINANTS OF BAD OBSTETRIC HISTORY OF 

PREGNANT WOMEN 

1.1. Immunological causes of bad obstetric history pregnancy  

1.2. Genetic causes of bad obstetric history pregnancy  

1.3. Infectious causes of bad obstetric history pregnancy  

PERSONAL CONTRIBUTION 

INTRODUCTION    

RESEARCH AIMS  

RESEARCH METODOLOGY     

Study materials 

Data collection 

Serological tests 

Molecular tests  

Data analysis 

       

RESULTS       

 Characteristics of the studied groups  

 Serological and molecular investigations for Toxoplasma

 Serological and molecular investigations for Rubella   

 Serological and molecular investigations for CMV           

 Serological and molecular investigations for Herpes  

 Serological and molecular investigations for  Parvovirus

 Serological and molecular investigations for Varicella

 Serological investigationsfor antiphospholipid antibodies

 Molecular investigations for G1691A mutations (V Leiden               

 Factor) 

Molecular investigations for prothrombin gene G20210A  

mutation 

DISCUSSIONS      

CONCLSIONS     

SELECTIVE REFERENCES    

 



3 
 

STAGE OF KNOWLEDGE 

1. DETERMINANTS OF BAD OBSTETRIC HISTORY OF 

PREGNANT WOMEN 

 

Bad obstetric history involves unfavorable previous fetal 

development, two or more consecutive recurrent spontaneous 

abortions, intrauterine fetal death antecedents, retarded intrauterine 

growth, stillbirth, early neonatal death and/or congenital 

abnormalities. There can be genetic causes, hormonal causes, 

abnormal and immune maternal reactions or maternal infections. 

1.1. Immunological causes of bad obstetric history pregnancy  

Immunological factors of a pregnancy with bad obstetric history, or 

miscarriages, fall into autoimmune and alloimmune factors.  

 Autoimmune factors: 

  -Antiphospholipid antibodies 

  -Antinuclear antibodies 

  -Antithyroid antibodies 

 Alloimmune factors: 

There is a debate over human leukocyte antigens 

(HLA) would be responsible for such alloimmune 

reactions. 

   

1.2. Genetic causes of bad obstetric history pregnancy  

Most miscarriages are caused by an abnormal embryo karyotype.  

At least 50% of first trimester abortions are cytogenetic abnormals.  

This does not include abnormalities caused by genetic diseases such 

as Mendeliene genetic disease or certain loci mutations ( hereditary 

thrombophilia etc). Other examples can be the polygenic or 

multifactorial diseases, that can not be detected by cytogenetic 

evaluations. 

1.3. Infectious causes of bad obstetric history pregnancy 

 Viral infections 

 Microbial infections 

 Toxoplasma 
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PERSONAL CONTRIBUTION 

 

INTRODUCTION 

The research wishes to suggest the standardization and 

widespread introduction of molecular tests for monitoring 

pregnancy morbidity. The scientific rigor of molecular tests, clearly 

superior to serological tests, could improve both mother and fetus 

health by reducing the influence of risk factors that lead to 

premature birth, mortality or fetal morbidity. Current investigations 

are primarily based on immunological ELISA testing methods. The 

obtained data are still under discussion due to severe difficulties in 

interpreting the potential fetal exposure during pregnancy. These 

issues also raise the question of identifying more sensitive and 

specific methods. Today, molecular biology methods have become 

more adaptable and easy to use for clinical laboratory diagnosis, 

having superior technical performance. 

 

RESEARCH AIMS  

1. The research was performed in order to obtain reduced pregnancy 

morbididty rate, which has not been noticed in the last decade In 

addition, the incidence of intrauterine growth restriction has not 

changed visibly over the last 20 years. The research wishes to 

demonstrate that maternal exposure to a number of risk factors            

(infectious and genetic) that significantly cause pregnancy 

morbidity, if investigated in a standardized way, can ensure 

objective pregnancy oversight to reduce side effects such as 

mortality and fetal morbidity. 

2. The research wishes to issue a basal protocol for pregnant women 

with pregnancy morbidity, which consists in the standardization and 

widespread use of molecular tests that is economic and efficient to 

monitor morbidity in pregnancy, that will be used by competent 
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institutions and introduced in the minimum package of medical 

services offered to pregnant woman with risk factors. 

 

RESEARCH METODOLOGY   

 

Study materials 

 The studied cases come from multiple gynecological cabinets in 

major cities of Oltenia (Craiova, Slatina, Târgu Jiu, Târgu 

Cărbuneşti, Balş, Băileşti), in 2010-2014. The study group, selected 

from a number of 1914 pregnant women with bad obstetric history 

that include reccurent spontaneous abortion, misscarriages,  

stillbirths, retarded intrauterine growth,  premature birth or 

congenital abnormalities. The control group, comprising 

multiparous pregnant women without negative history belong to the 

same source. Out of the 1914 pregnant women, 108 were identified 

having bad history pregnancies. Therefore, 108 pregnant women 

with risk pregnancies history and  108 multiparous pregnant women 

with normal risk were included in this study, a total of 216 patients. 

 

 

Data collection  

All the 1914 pregnant women were identified within specialised 

offices. A database was established based on data sheets drawn up 

with patients agreement. They were dynamically monitored  

trhoughout pregnancy, and the results were introduced into the 

database, which allowed corresponding correlations to be made. The 

only inclusion criteria was the presence of pregnant women at first 

antenatal consultation, which established through anamnesis, the 

bad history of pacient`s previous pregnancies. 
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Studied groups 

 

Serological tests 

ELISA test for Toxoplasma Gondi 

ELISA test for Rubella  

ELISA test for Cytomegalovirus (CMV) 

ELISA test for Herpes simplex virus type 2. 

ELISA test for Parvovirus B19. 

ELISA test for Varicela  zoster 

ELISA test for Antiphospholipid antibodies 

Molecular tests 

Real time quantitative PCR for Toxoplasma 

Real time quantitative PCR for CMV 

Real time quantitative RT PCR for Rubella  

Real time quantitative PCR for Herpes simplex type 2 

Real time quantitative PCR for Parvovirus B19 

Real time quantitative PCR for Varicella Zoster virus 
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PCR-RFLP for G1691A mutation analysis (V Leiden factor) and 

G20210A prothrombin gene mutation. 

 

 

 

Data analysis 

Obtained data were complied in Microsoft Excel calculation sheets. 

To identify any close association between definitely close data,we 

used the Chi-square test using an Epi Info software (version 3.5.1). 

Data were expressed as percentage or as allele frequency. The allele 

frequency was calculated using gene-counting methods. Statistical 

analysis was preformed using a SPSS software, version 11.5. The 

genotype distribution for each mutation, the frequency of 

heterozygotes and homozygotes were compared between patients 

and control with Pearson`s Chi-square test. The value of p<0.05 was 

considered significant. 

 

 
RESULTS 

Serological and molecular investigations for Toxoplasma 

About 42.59% of the cases from the study group are seropositive 

and 13.88% from the control group. IgG seropositivity reaches 

30.55%, respectively 10.18%. For  IgG and IgM antibodies, 

seropositivity reaches 12.03% of the study group and  3.70% of the 

control group. The difference between seropositivities is significant 

(p=0.00). Toxoplasma DNA determinations have identified only 8 

cases from the risk group (7,40%) and 3 cases from the control 

group (2,77%). 

 

Serological and molecular investigations for Rubella 

Serological IgM positive cases, which mean the presence of an acute 

infection, have an absolutely insignificant number and no statistical 

significance between the control and study groups.  Furthermore, the 
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3, respectively 4 cases of IgM positivity, have not been confirmed 

by molecular tests. 

 

Serological and molecular investigations for Cytomegalovirus 

(CMV) 

Serological IgM positive cases, which mean the presence of an acute 

infection, have an absolutely insignificant number and no statistical 

significance between the control and study groups. Amongst the 2 

cases, respectively 1 case of IgM seropositivity, molecular tests 

have confirmed the presence of ADN CMV in one case from the 

control group. 

 

Serological and molecular investigations for Herpes simplex type 2 

There is not a significant difference between the control group and 

the group of women with bad obstetric history. Moreover, only the 

presence of IgM antibodies is important for the fetal risk, because 

this means the presence of an acute infection, so the number of 

positive cases for IgM (6, respectively 7) means that there is a 

difference between the two groups, also insignificant. This IgM 

positive cases were have been confirmed by molecular tests only up 

to a third.  

 

Serological and molecular investigations for Parvovirus B19 

Serological IgM positive cases, which means the present of an acute 

infection, have not been identified neither in the study group nor in 

the control group. Molecular tests have confirmed serological 

results.  

 

Serological and molecular investigations for Varicela  zoster 

Serological IgM positive cases, which means the present of an acute 

infection, have not been identified neither in the study group nor in 

the control group. Molecular tests have confirmed serological 

results.  
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Serological investigations for Antiphospholipid antibodies  

IgG seropositivity is only 27,77%, respectively 8,33%. For IgG and 

IgM antibodies, seropositivity reaches 5,55% in the study group and 

0% at the control group. The difference between the seropositivities 

is significant (p=0.03). 

 

Molecular investigations for G1691A mutations (V Leiden Factor) 

Factor V Leiden mutation is significantly associated with venous 

thromboembolic disease in the group of pregnant women with bad 

obstetric history with an odds ratio (95% CI) = 6,41(1,81-22,76); p 

= 0,004. 

 

Molecular investigations for prothrombin gene G20210A mutations 

G20210A prothrombin gene mutation frequency has not a 

significant difference between the study group and the control 

group. 

 

DISCUSSIONS 

 Analyzing the results from the table, we can notice that a significant 

association between bad obstetric history and risk during pregnancy, 

if we compare the results with the ones obtained by the study group, 

exists in the cases of Toxoplasma infections, antiphospholipid 

antibodies and V Leiden factor. For any other determinations, our 

results present an insignificant association, or show no associations. 

In the light of these data, a drastic reconsideration over the set of 

tests that a pregnant patient with pregnancy failures history has to 

make is required. 
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Regarding the context of the data form our study, we propose the 

following investigations algorithm for pregnant women with bad 

obstetrical history: 
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CONCLUSIONS 

1. A significant association between the bad obstetric history and 

pregnancy risk, if we compare the results obtained by the control 

group, exists only in the cases of Toxoplasma infections, 

antiphospholipid syndrome and V Leiden factor. In all the other 

determinations, our results show either no significant associations or 

no associations.   

2. Having obtained these results, a drastic reconsideration over the 

set of tests that a pregnant patient with pregnancy failures history 

has to make is required.  

3. The infectious causality of these pregnancy failures greatly 

narrows. From our results, we can conclude that the most important 

test of the TORCH complex, is the test for Toxoplasma g. and, even 

in this case, is sufficient only the IgM antibodies testing.  

4. Based on scientific literature data, and on our results we can say 

that testing TORCH complex for IgG antibodies is useless. It would 

be enough only the IgM antibodies testing, and if  positive, the 

results can be confirmed by molecular tests of highlighting the 

nucleic acid of the pathogenic agent. Serological tests cost would 

thus reduce to half, and the difference could be invested in 

molecular testing which is more accurate and provide more precise 

data. 

5. The investigation of antispermatic antibodies however, has a 

particular value in finding causes of a bad obstetric history, and the 

results that we obtained confirme that the degree of associating risk 

to women with bad obstetric history, compared to the control group  

is statistically significant. 

6. Among genetic tests regarding risk for trombophilia , V Leiden 

factor mutation has a significant value, as stated in most data from 

literature. G20210A prothrombin gene mutation investigation, 

which is rare, has a low value, and we obtained insignificant risk 

values. 
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