



ANNQUEST FEBRUARY 2018

     ISSN: 2321-3043

 







     www.stannsannquest.com
Is screening of thyroid, TORCH, APL, ACL, cytogeneticand MTHFRanalysis is of mandate in women with bad obstetric history: An observational study from Hyderabad

DeepikaG1,Amanpreet Kaur1, DivyaspoorthiVardhan1, T. T.Sunitha1
1Institute of Genetics & Hospital for Genetic Disease, Osmania University, Hyderabad

Deepika MLN1,2*, Joddie Cresswell1,2 
2Cytomol Labs, Gandhinagar, Hyderabad 

*Corresponding author: mlndeepika@gmail.com
Abstract

Bad obstetric history (BOH) implies previous unfavorable fetal outcome in terms of two or more consecutive spontaneous abortions, early neonatal deaths, stillbirths, intrauterine fetal deaths, intrauterine growth retardation and congenital anomalies. Parental structural chromosomal abnormalities such as balanced translocations, inversions and insertions, single gene defects accounts for 2-4% of couples with BOH. Additionally other factors such immunological such as anti-phospholipid antibodies, anti-cardiolipin antibodies, anti-thyroid antibodies,  structural uterine anomalies, infections or MTHFR mutations have been directly associated with BOH. The present study was aimed to identify the causative factor for Bad obstetric history. A total of 100women with BOH were enrolled for the present study. Patients included in the study were those with history of two or more recurrent miscarriages, intrauterine fetal death & stillbirth. Fetal losses due to diabetes or congenital anomalies were excluded. Samples were collected Institute of Genetics & Hospital for Genetic Diseases, Osmaina University and Cytomol Labs Gandhinagar over a period of one year from Jan 2016 till date. Blood samples were collected from all the subjects in plain, sodium heparin and EDTA vaccutainers. The serum was separated and subjected to the estimation of antiphospholipid antibodies, anticardiolipid antibodies, TORCH and thyroid profile. The heparin and EDTA sample were subjected to cytogenetic and MTHFR mutation analysis. Analysis revealed that the prevalence of hypothyroid in BOH women was only 9% and around 60% and 15% showed IgG and IgM seropositivity for TORCH infections.  Cytogenetic abnormality was seen in only 2% of cases and a strong association of MTHFR 677C>T and 1298 A>C mutations with BOH was observed demonstrating MTHFR mutation analysis as a mandate in woman with BOH.
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I. Introduction 
A woman with BOH implies previous unfavorable consecutive spontaneous abortions, early neonatal deaths, stillbirths, intrauterine fetal deaths, intrauterine increase retardation and congenital anomalies. For any pregnancy, the risk of pregnancy loss is 15% and the probability of three spontaneous losses is the basis of BOH (0.34%). However, one to two percent of couples categorize in 3 or extra consecutive losses. Therefore, scientific assistance is sought as a way to pick out the causal aspect as well as the approach to alleviate the problem[1].Overall incidence of BOH in literature is variable with large etiological heterogeneity [2].It implies previous unfavourablefetal outcome in terms of repeated pregnancy loss, intrauterine growth retardation, still birth, early neonatal death[3].In India every year an average of about 11 million abortion takes place annually and around 20,000 woman die every year due to abortion related complication.Perinatal mortality rate is estimated at 49 deaths per 1000 
pregnancies and is very high foryoung mothers i.e. 67 death per 1000 pregnancies and for first pregnancies 66 per 1000 pregnancies. 

According to World Health Organization(WHO) reproductive health study worldwide in 2015, for every 1000 total births, 18.4 babies were stillborn, mostly in low and middle-income countries. Even in high-income countries rates vary from 1.3 to 8 per 1000 births. The perception that many stillbirths are unavoidable due to congenital abnormalities is commonplace but untrue with only 7.4% of stillbirths after 28 weeks being reported as such. 50% of stillbirths occur during labor, mostly to full term delivered infants.

Bad obstetric records implies preceding damaging fetal final results in terms of or greater consecutive spontaneous abortion, early neonatal death, intrauterine fetal death, still births, intrauterine growth retardation and congenital anomalies. The first trimester of being pregnant is an important length frequently fraught with trouble like bleeding and ache, leading to extreme apprehension in the mother. 

Recurrent pregnancy loss due to maternal infections caused by a wide array of organism which include the TORCH complex (Toxoplasmosis gondii, rubella virus, cytomegalovirus, herpes simplex virus) and other agents like Chlamydia trachomatis, niesseria gonorrhoeae, treponema pallidum,HIV etc. these are transmissible in utero at various stage of gestation.  Toxoplasmosis acquired during pregnancy may cause damage to the fetus[5].

General causes of BOH includematernal age and previous miscarriages are two independent major risk factors for future miscarriage. Advanced maternal age adversely affects ovarian function, resulting in a decline in the number of good quality oocytes. Other causes of BOH may be genetic, abnormal maternal immune response, abnormal hormonal response, maternal infection and anatomical. The immune factors associated with pregnancy loss are classified as autoimmune and alloimmune factors. The autoimmune factors include the synthesis of autoantibodies[6].The present study was aimed to identify the primary factor causing bad obstetric history among Thyroid, 
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TORCH, APL, ACL,cytogeneticand molecular evaluation.

II Materials and Methods

A total of 100 BOH women were enrolled for the present study. Patients included were those with history of two or more recurrent miscarriages, intrauterine fetal death & stillbirth. Fetal losses due to diabetes or congenital anomalies were excluded. Samples were collected Institute of Genetics & Hospital for Genetic Diseases, Osmaina University and Cytomol Labs Gandhinagar over a period of one year from Jan 2016 till date. The epidemiological and demographic characteristics of the patients were obtained through a well designed proforma. Blood samples were collected from all the subjects in plain, sodium heparin and EDTA vaccutainers. The serum was separated and subjected to the estimation of thyroid profile, TORCH, antiphospholipid (APL) and anticardiolipin (ACL) antibodies. The heparin and EDTA sample were subjected to cytogenetic and MTHFR mutation analysis.
The T3, T4 and TSH testing was done using mini Vidas, levels of TORCH IgG and IgM were measured in all subjects using commercially available ELISA kits (Germany) in a microplate ELISA reader (Bio-Rad, USA) according to manufacturer instructions. Serum levels of anticardiolipin IgM & IgG antibodies were measured using AESKULISA phospholipid-Screen-GM (Germany) which is a solid phase enzyme immunassay for the separate qualitative & quantitative detection of IgG and /or IgM antibodies in human seraas per kit instruction. The blood sample collected in heparin was subjected to chromosomal analysis from peripheral blood using standard protocol of leukocyte culture (Verma and Babu 1989). For MTHFR mutation analysis, a total of 80 healthy age matched women with no history of miscarriage and at least two live children were enrolled as controls. DNA was isolated from all the subjects by sucrose method. PCR was carried out by for 677 C>T and 1298 A>C polymorphisms and the PCR products were digested with HinfI and Mbo II restriction enzymes respectively for genotyping.

The statistical comparisons between the groups were done by performing test of proportion; the z-test with 95% confidence interval. Continuous data were expressed as mean±SD.A two tailed p-value of <0.05 was considered statistically significant. The association between MTHFR C677T and A1298C polymorphisms was analyzed by using Chi-square. The risk contributed by the genotypes and alleles towards RA susceptibility was estimated by calculating odds ratio (OR) at 95% confidence interval. Two-tailed value of p ≤0.05 was considered to be significant.Allele and genotype frequencies were determined from observed genotype counts. Hardy Weinberg equilibrium was estimated by the χ2 test.
III Results and Discussion
The present study was aimed to identify the contribution of thyroid, TORCH, APL, ACL, cytogenetic abnormality and MTHFR mutations in women with bad obstetric history.Outof 100 women with BOH, 9% cases were withsubclinical hypothyroidism.There is lot of variability in the prevalence of hypothyroidism among different population [7]. Studies in China and Europe reported hypothyroid prevalence to be 10% and 9.8% respectively almost similar to our findings however differed from Caucasians where the incidence was ranging between 2.2% to 2.5%. A study by Fauzia et al., in Pakistani population demonstrated an increased frequency of thyroid dysfunction among women with BOH [8]. The 9% incidence of hypothyroidism found in our study was much higher than the studies by Sharma et al., (1.15%) and Nambiar et al., (5.2%) in general population. These findings suggest that thyroid function screening should be a mandate in women who had previous adverse pregnancy outcome.

The seropositvity for toxoplasma IgG antibody was 20%, while 14% of the subjects were positive for IgM antibodies. Around 86 % of pregnant women showed seropositvity for anti-rubella IgG, while 9 % were positive for IgM. The seropositivitylevels of BOH women for CMV IgG and IgM was 93 and 14 %, respectively. With respect to HSV, 55 % were positive for IgG and 9% for IgM antibodies[Table 
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1].It is concluded that seropostivity rate in women with bad obstetric history was quite high compared to that in normal healthy controls. The results suggest that a previous history of pregnancy losses and the serological evaluation of TORCH infections during current pregnancy must be considered while managing cases with bad obstetric history[7].


The prevalence of APL antibodies (both IgG & IgM) was found to be 5% in our study which is much lesser than the frequencies observed by Saha et al., (10-46%), Archunan et al., (40%) and Col et al., (10.13%).  In a study by Mishra et al., seropositivity for ACL IgG was 28.3% in contrast to our findings that showed a prevalence of 8%.Such cases with increased seroprevalence rates of APL and ACL antibodies could be a major cause of recurrent fetal loss and if diagnosed and treated with heparin, pregnancies can be saved to a major extent[8].

The frequencies of chromosomal abnormalities vary from 0.48% to 17% according to various studies performed worldwide (Purendare et al., & Yang et al.,). Our findings on cytogenetic analysis demonstrated only 2% chromosomal abnormalities which are much lesser than the prevalence rates found in Turkey (4.4%)[9], Iran (3.8%) and North India (17%). The results of study were in concurrence with the studies of Rajangam et al., (2007) and Mangalgiri et al., (2008). There is no marked increased frequency of chromosomal abnormalities in our study group, however previous literature closely relates cytogenetic abnormalities to reproductive outcome. Hence pre-pregnancy cytogenetic testing in couples is beneficial to uncover numerical and structural abnormalities[10][11][12].

The percentage distribution of MTHFR C677T and A1298C polymorphisms in patient and control groups is given in [Table 2,3]. The genotype and the allele frequencies differed significantly between the groups indicating a significant association of C677T and A1298C polymorphisms with BOH. The existence of an association between C677T and A1298C polymorphism and BOH is controversial. Several studies reported no contribution of these polymorphism having a susceptibility to BOH, however, few studies did find a relationship with recurrent pregnancy loss[13][14][15][16][17]. In our study, the CC genotype predominated in controls while the frequencies of CT and TT genotypes were higher in the patient group. The CT genotype revealed an OR value of 6.75 indicating that women with CT genotype are having a 7 fold risk whereas the AA genotype of 1298 A>C was protective while the AC was conferring 2 fold risk for BOH. A recent meta-analysis by Rohini et al. (2012) reported a significant relation between A1298C polymorphism andRPL risk in North Indian population [ ]. Our observations were in concordance with the findings of Shiny et al., (2015) however contradictory to the studies of Azita et al., (2015), Elham et al., (2014) and Najafian et al., (2016) in Iranian population and Hasan et al.,(2014) in Iraqi population.

Since there were limited studies to establish a particular causative reason for BOH in India, the present study was an attempt to identify a major contributing factor for BOH conducted within a local cohort in Hyderabad. To the best of our knowledge, this is the first study in this regard. In conclusion, we infer that among all the factors, MTHFR mutations play a significant role in causing BOH followed by TORCH profile. 

	
	Ig G

Positive
	Ig M

Positive

	TOX
	20%
	14%

	RUB
	86%
	9%

	CMV
	93%
	14%

	HSV
	55%
	9%

	APLA
	5%
	5%

	ACL
	8%
	0%

	χ2(p -value)
	17.91 (p=0.0004)


Table 1 -Total number of patients with abnormal level of Antigens
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Figure 1- Positive IgG and IgM  for Torch, APLA and ACL in patients
	MTHFR

677C>T
	CC
N (%)
	CT
N (%)
	TT
N (%)
	C
	T
	Comparison of  groups
	OR (95% CI)
	p-value

	Controls (N=80)
	63 (83)
	17 (17)
	0 (0)
	0.89
	0.11
	CC vs. CT+TT


	0.6(1.31-5.26)


	0.09

	Patients (N=100)
	42 (42)
	38 (38)
	20 (20)
	0.61
	0.39
	CT vs. CC+TT


	6.75 (1.31-5.2)

	0.008*

	χ2(p-value)
	7.68(0.009)*
	2.92 (0.04)*
	TT vs. CC+CT
	-
	-

	HWE
	Patientsχ2(p-value)
	0.86 (p<0.05)
	C vs. T


	2.21 (0.94-5.20)


	0.09

	
	Controls χ2(p-value)
	3.6 (p =0.05)
	
	
	


Table 2 -Genotype and allele frequencies distribution of MTHFR 677 C>T among patients and controls.

	MTHFR

1298>C
	AA

N%
	AC

N%
	CC

N%
	A
	C
	Comparison of   groups
	OR(95%CI)
	p-value

	Controls
	54 (67)
	26 (32)
	-
	0.84
	0.16
	AA vs. AC+CC
	0.28(0.15-0.52)
	0.00005*

	Patients
	37 (32)
	48 (45)
	23 (23)
	0.55
	0.45
	AC vs. AA+CC
	1.91 (1.04-3. 53)
	0.04*

	χ2(p-value)
	29.09(0.0004)*
	18.49 (<0.001)*
	CC vs. AA+AC


	-
	-

	HWE
	Patientsχ2(p-value)
	0.86(p <0.05)
	A Vs C
	0.22 (0.11-0.44)
	<0.0001

	
	Controls χ2(p-value)
	3.01(p <0.05)
	
	
	


Table 3 -Genotype and allele frequencies distribution of MTHFR 1298 A>C among patients and controls.
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