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ABSTRACT 

Background: Recurrent miscarriages have different underlying aetiologies due to which single common treatment 
protocol is not possible. Thus evaluation of couples for underlying pathologies for recurrent miscarriages is essential 
to make appropriate treatment plan. Objectives: The aim of this study was to find out common causes of recurrent 
miscarriages in North Indian population. Material and methods: This was an observational study conducted in a 
tertiary care hospital in North India. A total of 53 couples presenting with history of three or more recurrent 
miscarriages were recruited in the study.  Relevant history, examination findings and baseline investigations were 
noted. Specific investigations were done according to findings. Cases were stratified on the basis of maternal age, 
number of miscarriages and type of aborters (primary/secondary). Results: A probable cause of recurrent miscarriages 
could be found in 60.4% of cases. In 13.2% cases co-existing aetiologies were found. Among known causes, most 
frequent finding was infections contributing to 20.76% cases, with CMV being the most prevalent (11.32%). 
Autoimmune pathology was found in 18.86%, with 15.1% cases with primary antiphospholipid syndrome and 3.8% 
with systemic lupus erythematosus. Uterine abnormalities were found in 11.3% with majority having cervical 
incompetence (5.66%) followed by bicornuate uterus (3.8%). Infections and endocrine abnormalities were more 
common in early miscarriages (<10weeks) whereas anatomical defects were significantly higher at later gestations 
(>14weeks) and mostly among secondary aborters. Diabetes was detected in 3.8%, luteal phase defect in 9.43%, 
thyroid abnormality in 1.9%, parental chromosomal abnormalities in 3.8% of cases. Conclusion: In our population, 
prevalence of infections is higher and contribution of autoimmune, anatomic and endocrine factors is also significant.  
This can help us formulate local cost-effective protocols for evaluation and treatment of recurrent miscarriages. 

Keywords: Habitual abortion, recurrent miscarriages, recurrent abortion. 

Few clinical situations are as exasperating for patients 
and clinicians as recurrent miscarriages. Recurrent 
miscarriage is a heterogeneous condition for which various 
aetiologies have been proposed. In literature, the main causes 
for recurrent miscarriages have been foetal chromosomal or 
genetic aberrations, parental chromosomal abnormalities, 
maternal thrombophilias, infections, autoimmune diseases, 
endocrine diseases, and anatomic abnormalities. 1-4 

As the aetiologies differ, no single treatment is applicable 

to all and hence evaluation plays an important role in 
planning individualized treatment. Under ideal conditions, 
all pregnancy losses should be evaluated fully, however, 
high costs and limited resources make it important to follow 
certain selection criteria or protocols. 

Various studies have been done in the developed world 
and guidelines published according to their environmental 
and economic conditions. India has different socio-economic 
conditions and environmental conditions and it seems 
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reasonable to presume that certain aetiologies like infections 
may be more common here. With this background we 
planned this study to investigate cases with recurrent 
miscarriages to identify the underlying causes and find the 
impact of different causes contributing to it. 
Material and methods 

This study was an observational 
study conducted in a tertiary care 
hospital in North India from December, 
2002 to January, 2004. Couples 
presenting with three or more recurrent 
miscarriages before the period of 
viability i.e. 24 weeks of pregnancy were 
included for evaluation of cause of 
miscarriage. Patients with ectopic 
pregnancies and IVF failure were 
excluded. Relevant history, examination 
findings and investigation reports were 
noted on a structured proforma. Reports of investigations 
like complete hemogram, blood sugar levels, thyroid 
function tests, USG pelvis and specific tests like 
antiphospholipid antibodies, LH/FSH assays, culture 
sensitivity tests, TORCH titre, parental karyotypes, HSG to 
exclude intracavitary pathologies like intrauterine adhesions, 
anatomic malformations, cervical incompetence and 
hysteroscopy findings 
were noted. Clearance 
from institutional 
ethical committee was 
taken. Written informed 
consent was obtained 
from all patients under 
study. For analysis, 
cases were stratified on 
the basis of maternal 
age, number of 
miscarriages and type of aborters [primary (with no 
children)/ secondary (abortion subsequent to having children 
or stillbirth)]. 

Student’s ‘t’ test was used to test significant difference 
between means of two groups. A P value of less than 0.05 
was taken as significant. ‘z’ test was used to find out 
significant difference between two proportions. 
Results 

In our hospital, 14.3% of total obstetric population 
reported with miscarriages and 2.2% had history of recurrent 
miscarriages. 63 couples were initially recruited in the study 
over a period of two years. Five cases were excluded from 

study due to incomplete data and two were lost to follow-up. 
In three cases, no growth was available on lymphocyte 
culture for karyotype and no further samples could be taken. 
Hence, a total of 53 couples were included in study for final 
evaluation. The details of study population and various 
etiological factors responsible for recurrent abortions 

singularly or in combination are shown in table 1. 
The number of miscarriages per couple varied from 3 to 

11 with mean of 4.06±1.68 miscarriages. In women less than 
30yrs of age this was 3.6 ± 1.36 while in those above 30yrs it 
was 4.28±3.57 miscarriages. The distribution of miscarriages 
in groups stratified by age was found to be 9.4% in 20-24yrs, 
32.1% in 25-29yrs, 41.5% in 30-34yrs, 15.1% in 35-39yrs 
and 1.9% in 40-44yrs. Previous three miscarriages were 

found in 50.9% of couples, previous four miscarriages in 
28.3% and 20.8% of cases had five or more miscarriages. 

On evaluation, a causative factor could be found in 
60.4% of cases. No definite cause could be assigned to 
39.6% of cases and these were grouped under unknown 
aetiology. Infections were the most frequent finding 
(20.76%). Among infections, Cytomegalovirus (11.32%) 
was the most common followed by toxoplasmosis (9.43%). 
There was significant overlap in cases with infections due to 
presence of coexistent multiple infections (15.1%). 

Co-existing etiologic factors were found in 13.2% of 
study population and infections again were the most 

Table 1: Showing details of study population and etiological factors 
Observations Number Exclusive 

aetiology 
Co-existent factors 
present* 

Total no of cases 53   
Mean maternal age in years (range) 29.7 ± 4.52 (21-40)   
Mean paternal age in years (range) 32.47 ± 4.61 (24-45)   
Primary aborters, n (%) 23 (43.4%)   
Secondary aborters, n (%) 30 (56.6%)   
Infections, n (%) 11 (20.76%) 9.46% 11.3% 
Endocrine abnormality, n (%) 10 (18.86%) 17% 1.86% 
Autoimmune abnormality, n (%) 10 (18.86%) 11.4% 7.5% 
Anatomic abnormality, n (%) 6 (11.32%) 9.4% 1.9% 
Cytogenetic abnormality, n (%) 2 (3.8%)   
Unknown cause, n (%) 21 (39.6%)   
*Co-existing factors were infections with autoimmune, infections with anatomic, infections with 
endocrine and autoimmune with anatomic factors. 

Table 2: Distribution of number of miscarriages with respect to gestational age and various presumed aetiologies 
under study 
Aetiology Group A Group B Group C 
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Infections 15 40.5% 17 46% 3 8.1% 2 5.4% 0 0 37 
Endocrine 13 29.6% 18 40.9% 6 13.6% 5 11.4% 2 4.5% 44 
Autoimmune 8 19.1% 11 26.2% 13 30.9% 7 16.7%      3 7.14% 42 
Anatomical - - 4 16% 3 12% 8 32% 10 40% 25 
Cytogenetic 3 42.9% 4 57.1% - - - - - - 7 
Group A comprised of miscarriages from less than 6 weeks to 10 weeks of gestation (early miscarriages), group B 
comprises miscarriages at 11 to 14 weeks of gestation and group C contains miscarriages from 15 to 22 weeks of gestation. 
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common co- existing factor among groups followed by 
autoimmune factors.  

Uncontrolled diabetes was detected in 3.8% of cases. All 
cases of diabetes were insulin dependent. Luteal phase defect 
was found in 9.43%, polycystic ovaries in 3.8% and thyroid 
abnormality in 1.9%. Among autoimmune group, primary 
antiphospholipid syndrome (primary APS) contributed to 
15.1% of cases and 3.8% cases were secondary to SLE 
(Systemic Lupus Erythematosus). 

Uterine abnormalities were detected in 11.3%. Cervical 
incompetence contributed to half of these cases (5.66%), 
followed by bicornuate uterus (3.8%) and septate uterus 
(1.9%). Anatomical defects were more common in secondary 
aborters (7.54%) as compared to primary aborters (3.77%). 

Uterine abnormalities were detected in 11.3%. Cervical 
incompetence contributed to half of these cases (5.66%), 
followed by bicornuate uterus (3.8%) and septate uterus 
(1.9%). Anatomical defects were more common in secondary 
aborters (7.54%) as compared to primary aborters (3.77%). 

Couples with chromosomal abnormalities constituted 
3.8% (All detected in female partners and none in male 
partner). Interstitial deletions on long arm of 3rd chromosome 
were found in our study.  

Samples from abortuses were available for karyotyping 
in 10 cases, among which 8 could be successfully 
karyotyped. Findings were noted, but due to small sample 
size results were excluded from final analysis. Sample size 
remained small because majority of patients came for 
evaluation to hospital after they had a miscarriage and very 
few presented during the process of miscarriage. There was 
one case of trisomy, one with monosomy 19 and one case 
with deletion on long arm of X chromosome among tested 
abortuses. In all these three cases the parental karyotypes 
were normal.   

On comparison of gestational ages at time of 
miscarriages, infections and endocrine abnormalities were 
responsible for miscarriages at early gestation (<10weeks) 
whereas anatomical defects had significantly higher 
miscarriages at later gestations (>14weeks) with p - value 
<0. 001. The distribution of number of miscarriages with 
respect to gestational age at the time of miscarriage and 
aetiology are shown in table 2. Previous obstetric history was 
complicated by stillbirths in 7.6 % and with congenital 
malformations in 7.6% of cases. 
Discussion 

Recurrent miscarriages were first described in literature 
as ‘Habitual Abortions’ by Malpas in 1938.5 Later, Hertig 
and co-workers in their study on hysterectomy specimens of 

women with proven fertility found that 4 among 8 pre-
implantation embryos and 9 among 26 implanted embryos 
were morphologically abnormal.6,7 

According to RCOG, recurrent miscarriages are loss of 
three or more consecutive pregnancies before the period of 
viability.8 There is a lack of consensus regarding a universal 
definition for recurrent miscarriages ever since the concept 
was first introduced. Subsequently, a number of factors 
contributing to this entity have been studied and incorporated 
into evaluation. 

Many authorities recommend that evaluation of recurrent 
miscarriages should be started after two miscarriages. 9, 10 

Due to different levels of neonatal care available in 
developing and developed nations, the period of viability 
also remain debatable. Williams’s obstetrics mentions 
gestational age of 20 weeks as period of viability whereas 
RCOG, ESHRE, and SAJOG considers 24 weeks.8-12 In this 
study, we have considered 24 weeks as the period of viability 
and three or more miscarriages as recurrent miscarriages. A 
criterion of consecutive or non-consecutive losses does not 
seem to contribute to aetiology and management of recurrent 
miscarriages. 

Pregnancy loss is recognised in 15-20% of all 
pregnancies.4, 13 Recurrent pregnancy loss affects 1-2% of all 
couples trying to conceive, with 80% of losses occurring in 
first trimester.14 We observed slightly higher percentage of 
cases with recurrent miscarriages 2.2% as compared to 1% 
by Stirrat2, 0.8% by Alberman15, 0.88% by Sugiura et al16 
and 1.2% by Pradhan et al.17 This can be attributed to the fact 
that our hospital is a referral centre and total number of cases 
of miscarriages presenting to our hospital might not be a true 
representation of miscarriages occurring in community.  

The maternal age in our study ranged from 21 to 40yrs of 
age with mean age of 29.7±4.52 years.  Carp et al (2001) in 
their study on recurrent abortions reported mean maternal 
age of 31.57±5.57 years.18 Maternal age is an independent 
risk factor for miscarriages. A Scottish study reported 
increased risk after 30years, irrespective of any history of 
previous miscarriages.19 In our study also the mean number 
of miscarriages above 30 years of age was higher 
(4.28±3.57) than those younger than 30 years (3.6 ± 1.36). 
Advanced paternal age (>40 years) is also identified as a risk 
factor 20, but literature is sparse. 

In our study, it was noted that secondary aborters 
(women with abortions subsequent to having children or 
stillbirth) had higher incidence of miscarriages at higher 
gestations (>10weeks) (43.6%) when compared with primary 
aborters (23.2%). 
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The anatomical abnormalities seen in our study group 
comprised of 11.3% of cases among which, cervical 
incompetence was most common (5.6%). Incidence of 
anatomical defects was also higher in secondary aborters 
(7.55%) and all cases of cervical incompetence (5.66%) in 
our study were found among secondary aborters. Pederson 
and Pederson (1984) also reported higher rate of cervical 
incompetence in secondary habitual aborters.1 Among 
mullerian abnormalities, bicornuate was more common 
finding than septate uterus in our study unlike available 
literature.21 Pederson and Pederson (1984) reported 15.4% 
cases with uterine body abnormalities and 12.8% cases with 
cervical incompetence. Maione et al (1995) reported 19.5% 
cases with uterine abnormalities and 2.4% with cervical 
incompetence 22. Unlike previous studies on this aspect, we 
did not encounter any case of uterine synechiae or clinically 
relevant leiomyomas (sub-mucosal >4cm) that could be 
ascribed to recurrent miscarriages. 

Cytogenetic analysis of parental karyotypes revealed 
abnormalities in 3.8% of in our study. Parental chromosomal 
rearrangements are reported as cause in 3-5% of couples 
with recurrent pregnancy loss.12 The most common 
chromosomal abnormality found in parental karyotypes are 
translocations. Our study revealed structural abnormalities in 
maternal karyotype in the form of interstitial deletions on 
long arm of 3rd chromosome. One of the patients showing 
abnormality in karyotype had two morphologically normal 
live births followed by four miscarriages, whereas the second 
case with abnormal karyotype, had one unexplained preterm 
intrauterine demise, one neonatal demise (with history of 
cranial abnormality but no records available) followed by 
three consecutive miscarriages. In literature, deletions on 
long arm of 3rd chromosome have been reported to cause 
delayed development, behavioural problems, psychiatric 
problems, congenital abnormalities 23 and it also contains 
gene loci for various inborn errors of metabolism, 
thrombophilia due to elevated histidine rich glycoprotein24 
but no direct linkage to recurrent miscarriages is seen in 
available data. No other structural or numerical abnormality 
was detected in our study. 

Endocrine abnormalities were detected in 18.9% of cases 
in our study. Various studies have reported a range from 5% 
to 29% of all abnormalities.4,22,25,26 Presence of uncontrolled 
diabetes in pre-conceptional period with raised HbA1c levels 
increase the risk of congenital malformations and recurrent 
abortions. Our study detected 3.8% cases with insulin 
dependent diabetes as compared to 1.2% by Saito in a 
Japanese study and 2.8% by Pradhan et al.17 Polycystic 

ovaries may also contribute to pregnancy loss by the effects 
of insulin resistance, hyperinsulinemia and hyper-
androgenemia.27 In a study of women with PCOS, Insulin 
resistance has been observed in 27% of women with 
unexplained pregnancy loss.28 PCOS was detected in 3.8% 
cases in our study. We observed hyperthyroidism in 1.9% 
which is slightly lower as compared to 2.8% by Saito.4 

Subclinical hypothyroidism with TPO antibodies can also 
increase risk of recurrent miscarriages.27 

Another cause ascribed to this entity is luteal phase 
defect (LPD), in which diagnosis and management is now 
debatable. Studies reflect incidence of LPD from 12% to 
28% owing to the variability in the diagnostic methods and 
criteria.28,29 Our study had 9.43% of cases attributable to 
LPD. Luteal phase deficiency leads to poor follicular growth, 
inadequate corpus luteal function and altered endometrial 
response. LPD can be affected by various factors like 
hyperprolactinemia, polycytic ovaries, stress, excercise, 
hypogonadotrophic hypogonadism, poor ovarian reserve and 
extreme weight loss.27 There are inconsistencies in 
diagnostic methods available and there is paucity of a 
standard and reproducible test due to which, testing for LPD 
is not recommended at present.9,30 There is insufficient 
evidence to recommend use of progesterone in patients with 
recurrent miscarriages with LPD.8, 9 

Autoimmune pathology was noted in 18.86% of patients 
in our study with 15.1% with primary APS and 3.8% 
secondary to SLE. This is consistent with the large meta-
analysis, where incidence of APS was 15- 20% in cases of 
recurrent pregnancy loss as compared to 5% of women 
without any obstetric complication.31, 32 According to various 
reports 7 to 30% of women with SLE have secondary   
APS.33, 34 

Infections were the most frequent association in cases of 
recurrent miscarriages in our study and also the most 
frequent association in co-existent factors. There is no clear 
linkage between a long-standing infection and recurrent 
miscarriages established due to paucity of data due to lack of 
prospective studies. There is evidence that bacterial 
vaginosis can lead to second trimester miscarriages. Donders 
et al, studied 228 cases less than 14 weeks gestation and 
found increased risk of miscarriage in cases with bacterial 
vaginosis.35. CMV infection was the most common 
association found with miscarriages in our study followed by 
Toxoplasma, Rubella and Herpes. CMV can produce both 
chronic and recurrent maternal infections causing vascular 
insufficiency and tissue damage resulting in miscarriages.36   

Immune mediated process by CMV infection can also cause 
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miscarriages. Re-infection with different strain of CMV in 
areas with high seroprevalence like India37 needs to be 
studied to find its strength of association to recurrent 
miscarriages. Other infections studied in relation to poor 
pregnancy outcome are Gardenella vaginalis, Ureaplasma 
urealyticum, Mycoplasma Hominis,Toxoplasma gondii, HSV 
and rarely, syphilis.36  

Even after extensive work up from available resources, 
no cause could be ascertained in 39.6% of patients. In 
literature, the range of unknown aetiology varies from 15% 
to 80% 1, 4, 22, 25, 26, 38 reported as 30% by Saito (2009)4,52.2% 
by Maione et al (1995)22, 37% by Tho et al (1979)25, 44% by 
Pederson and Pederson (1984).1Thus, counselling the couple 
before investigating is essential. They should be informed 
that even if no definite cause can be ascertained in majority 
of patients the prognosis in such cases is excellent.8 

Most of the recommendations disapprove of using 
empirical treatment in such cases as the chance of successful 
pregnancy without any treatment is high (up to 75%).8 This 
might be true for cases where ‘chance factor’ for 
miscarriages is there. But there is a small fraction that is 
genuinely having some pathology which is not discovered 
yet 39. It might be influenced by absence of time sensitive 
tests, limitations of diagnostic modalities available and 
pathologies which have not been explored yet. There are so 
many areas where research is still undergoing. The abnormal 
immunologic reactions, uterine NK cells, ovarian aging and 
its effects on embryo, DNA fragmentation in sperms, 
endometrial receptivity issues and many more other 
undiscovered factors may be underlying in this unknown 
aetiology group. 

The limitations of this study were, the limited funding of 
the study restricting the chromosomal analysis to 
conventional metaphase karyotypes and shortcoming like 
dependence on previous obstetric history told by recall 
method due to inadequate data in hand held reports in some 
cases. 

From this study, it is evident that further research is 
needed to fill the gap left by unknown causes of recurrent 
miscarriages.  Genetic screening in such cases may provide 
with the answer to some of the queries, as diagnosis is 
improving with invent of newer modalities. Also, it will add 
to the existing knowledge of genetic basis of this entity. 
Further research is needed to evaluate causes like infections 
as there prevalence is considerably higher in our population 
than western populations and also reevaluate its cause effect 
relationship. 

 

Conclusion  
In our population, prevalence of infections is higher and 

contribution of autoimmune, anatomic and endocrine factors 
is also significant.  This can help us formulate local cost-
effective protocols for evaluation and treatment of recurrent 
miscarriages. 
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