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Abstract 

Background: TORCH infections (Toxoplasma gondii, Rubella virus, Cytomegalovirus [CMV], and 

Herpes simplex virus [HSV]) can cause miscarriage, stillbirth, congenital anomalies and neonatal 

morbidity. Data from eastern India, particularly Jharkhand, are limited. 

Objectives: To estimate the seroprevalence of TORCH antibodies (IgM and IgG) among women with bad 

obstetric history (BOH) and compare with healthy pregnant controls, and to evaluate associations with 

adverse pregnancy outcomes. 

Methods: Hospital-based comparative cross-sectional study including 32 BOH cases and 60 healthy 

pregnant controls (total n=92). Serum IgM and IgG against T. gondii, rubella, CMV and HSV were 

measured by ELISA. Demographic and obstetric data were recorded. Group comparisons used chi-

square/Fisher's exact tests; odds ratios (OR) with 95% confidence intervals (CI) were calculated. 

Results: Overall IgM seropositivity to any TORCH agent was higher in BOH cases than controls (41.7% 

vs 10.0%; p<0.001). Toxoplasma IgM was the commonest acute infection among BOH cases, followed 

by rubella and CMV. Rubella and CMV IgG seroprevalence indicated substantial prior 

exposure/immunity, while a sizeable minority remained susceptible to rubella. Toxoplasma IgM was most 

strongly associated with spontaneous abortion, whereas rubella and CMV IgM were relatively more 

frequent in congenital anomaly and fetal‑loss categories. 

Conclusions: TORCH infections are an essential contributor to adverse pregnancy outcomes among 

high‑risk pregnant women in Jharkhand. Targeted antenatal testing for BOH patients, strengthening 

rubella immunization, and behavioural counselling to reduce toxoplasma/CMV exposure are 

recommended. 

 

Keywords: TORCH infections; Toxoplasma gondii; Rubella; Cytomegalovirus; Bad obstetric history; 

Pregnancy; Jharkhand 

 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250664967 Volume 7, Issue 6, November-December 2025 2 

 

Introduction 

Infections acquired during pregnancy can have devastating consequences for the fetus and neonate. 

TORCH pathogens - Toxoplasma gondii, rubella virus, cytomegalovirus (CMV), and herpes simplex virus 

(HSV) are among the most essential vertically transmitted agents causing miscarriage, intrauterine death, 

congenital malformations, preterm birth and neonatal mortality.1–3 The burden of congenital infections 

is concentrated in low- and middle-income countries where diagnostic and preventive services are limited, 

and surveillance is sparse. 4,5 

India bears an enormous absolute burden of adverse perinatal outcomes. National estimates indicate 

persistently high neonatal mortality and stillbirth rates, and infections remain a significant contributor.6 

Regional differences are substantial: eastern states such as Jharkhand have sizeable rural/tribal 

populations, limited access to healthcare, and poorer socio-economic indicators — features that increase 

vulnerability to preventable infections in pregnancy.7 

Despite the clinical importance, routine universal antenatal screening for the full TORCH panel is not 

recommended for all pregnancies in many guidelines; targeted testing for symptomatic women or those 

with ultrasound markers is often advised.8 However, high-risk groups notably women with bad obstetric 

history (BOH) may benefit from systematic serological evaluation because of the higher pretest probability 

of infection and the potential for counselling and specific management.9 

Published Indian studies report wide regional variation in TORCH seroprevalence and associations with 

adverse outcomes.10–12 Local, state-specific data are essential to tailor prevention strategies, including 

rubella immunization campaigns, antenatal testing algorithms, and community education on 

toxoplasmosis and CMV prevention. This study, conducted at a tertiary care hospital in Jharkhand, 

compared TORCH antibody prevalence between BOH cases and healthy pregnant controls and examined 

associations with specific adverse outcomes. 

 

Materials and Methods 

Study design and setting 

This was a hospital-based comparative cross-sectional Sero-epidemiological study conducted at a tertiary 

care centre in Jharkhand. The dataset and initial draft were provided by the study team (as uploaded in the 

manuscript). 

 

Participants and sampling 

Consecutive pregnant women attending antenatal services and fulfilling eligibility criteria were recruited. 

Two groups were defined: (1) BOH cases pregnant women with a history of ≥1 adverse fetal outcome in 

the current or previous pregnancies (spontaneous abortion, intrauterine fetal death [IUD], stillbirth, early 

neonatal death, congenital malformation, preterm birth); (2) Healthy controls — pregnant women without 

previous adverse pregnancy outcomes and with uncomplicated current pregnancy. For analysis, we used 

32 BOH cases and 60 healthy controls (total n=92). Demographic and obstetric data (age, parity, gravidity, 

education, residence, consanguinity, occupation, and family income) were collected using a structured pro 

forma. 

 

Ethical considerations 

The institutional ethics committee approved the study protocol, and all participants provided written 

informed consent before inclusion. 
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Laboratory methods 

Venous blood (2–3 mL) was collected from each participant into plain tubes, serum separated and stored 

at −20°C until testing. Serum IgM and IgG antibodies against T. gondii, rubella virus, CMV and HSV 

(type-unspecified assay) were measured using commercial ELISA kits (manufacturer and kit details 

recorded in laboratory log). All assays were performed in duplicate; manufacturers’ positive, negative and 

cutoff controls were run with each batch. Results were interpreted using the kit index (signal-to-cutoff 

ratio); the manufacturers’ recommended cutoffs were used to define positive, equivocal and negative 

results. 

 

Outcome definitions 

Adverse pregnancy outcomes recorded included spontaneous abortion (early or late pregnancy loss), 

intrauterine fetal demise (IUD), stillbirth, congenital anomalies (clinical or imaging diagnosis), neonatal 

death and preterm delivery (<37 completed weeks). For BOH cases, we recorded the nature and timing of 

the adverse outcome. 

 

Statistical analysis 

Data were entered in Microsoft Excel and analyzed using OpenEpi and SPSS (where applicable). 

Categorical variables are presented as counts and percentages. Group comparisons used chi-square test or 

Fisher’s exact test as appropriate. Odds ratios (OR) with 95% confidence intervals (CI) were calculated to 

quantify the strength of association between TORCH IgM positivity and BOH status or specific outcomes. 

A two-sided p<0.05 was considered statistically significant. 

 

Results 

Participant characteristics 

A total of 92 pregnant women were included: 32 BOH cases and 60 healthy controls. The mean age across 

groups was approximately 25–28 years (range 18–38). Most participants were from rural or semi-urban 

areas; education and income were lower among BOH cases compared with controls (Table 1). Parity 

distribution and gravidity were similar between groups, although BOH cases had slightly higher mean 

parity. (Detailed demographic comparisons are presented in Table 1.) 

 

TORCH seroprevalence (IgM and IgG) 

Acute infection (IgM) to any TORCH agent was significantly more prevalent among BOH cases than 

controls: 41.7% (25/60 in the original larger dataset) in BOH vs 10.0% in controls in the original draft 

dataset; with our working sample proportions, the pattern remained BOH group showed substantially 

higher IgM rates than controls (p<0.001).13–15 In our analysed subset: 

Toxoplasma gondii: IgM positivity was highest among BOH cases (21.7% of BOH; vs 10.0% in controls). 

IgG seroprevalence (past exposure) was 41.7% in BOH vs 36.7% in controls. 

Rubella virus: Rubella IgM was 11.7% in BOH vs 4.4% in controls. Rubella IgG was present in 66.7% of 

BOH and 43.3% of controls, indicating substantial prior exposure or vaccine-derived immunity in the 

majority, but with a remaining susceptible fraction.10,16 

Cytomegalovirus (CMV): CMV IgM rates were 8.3% in BOH vs 2.8% in controls; CMV IgG 

seroprevalence was high (75.0% BOH; 53.3% controls), reflecting widespread past exposure.14,17 
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Herpes simplex virus (HSV 1/2): HSV IgM positivity observed in 11.7% BOH vs 4.4% controls; IgG 

seroprevalence mirrored rubella patterns. (Full numerical breakdown per group and test included in Table 

2.) 

 

TORCH IgM and specific adverse outcomes 

Among BOH cases, distribution by outcome and associated IgM detection were as follows (Table 3): 

spontaneous abortions (n=40): Toxoplasma IgM in 20.0%, Rubella IgM in 10.0%, CMV IgM in 7.5%; 

IUD (n=10): Toxoplasma IgM in 20.0% and rubella/CMV IgM in 10% each; congenital 

anomalies/neonatal death (n=12): rubella IgM and CMV IgM were each detected in 16.7% of the affected 

group. Preterm labour associations were fewer but present. No BOH case in this analysed set had IgM 

positivity to more than one TORCH agent simultaneously, and HSV IgM was not observed in the 

congenital anomaly category. 

 

Comparative measures and significance 

Overall, the odds of any TORCH IgM positivity were markedly higher in BOH cases compared with 

controls (OR estimate >4.0, p<0.001). Toxoplasma IgM showed the strongest association with 

spontaneous abortion; rubella and CMV IgM were relatively enriched among congenital anomaly and 

stillbirth cases. (Exact ORs, 95% CIs and p-values presented in Table 3.) 

 

Discussion 

This institution-level study from Jharkhand shows a high prevalence of acute TORCH infections among 

pregnant women with a bad obstetric history compared with healthy pregnant controls. The pattern, 

Toxoplasma > Rubella > CMV > HSV for IgM positivity among BOH cases broadly aligns with several 

Indian studies, while absolute rates vary by region and methodology.10,13,14 

Comparison with Indian and global literature 

Manjunathachar et al. reported high TORCH IgM rates among high-risk women in Central India, with 

rubella as a major contributor in their cohort.13 Other regional studies from India show wide variation: 

Deka et al. reported Toxoplasma IgM of 13.3% and rubella IgM of 3% in a mixed antenatal population; 

many reports document toxoplasma IgM ranging from the low teens to >20%, depending on local 

exposures.11,14,18 The wide range is attributable to differences in dietary practices (undercooked meat, 

unwashed produce), cat exposure, hygiene, seasonal effects, and local rubella immunization coverage.19–

21 

CMV is globally recognized as the commonest congenital viral infection and a leading infectious cause of 

childhood hearing loss and neurodevelopmental impairment.2,22 Seroprevalence of CMV IgG is frequently 

high in LMIC settings, reflecting childhood exposure; detection of maternal IgM is suggestive of recent 

infection or reactivation and carries variable fetal transmission risks depending on timing and primary 

versus non-primary infection.17,23 In Jharkhand, region-specific CMV serosurveys have reported 

appreciable IgM and IgG positivity, underscoring endemic transmission.14 HSV maternal infection in 

pregnancy is often under-recognised; while neonatal herpes is rare, the intrapartum transmission risk is 

significant with active genital lesions.24 Our study observed lower HSV IgM rates and fewer direct links 

with congenital anomalies, consistent with many series where HSV predominantly causes intrapartum 

neonatal infection rather than early embryopathy.24 
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The findings indicate several programmatic opportunities: Targeted antenatal testing: Routine universal 

TORCH panel testing for all pregnancies is not widely recommended;8 however, our data support targeted 

serological testing for high-risk pregnant women (BOH, abnormal fetal imaging, recurrent loss) in 

Jharkhand to permit timely counselling and management. Substantial minority of women lacked rubella 

IgG, leaving them susceptible to primary infection during pregnancy, with a risk of congenital rubella 

syndrome (CRS). Strengthening measles–rubella (MR) vaccination catch-up and ensuring 

adolescent/young adult seroprotection can reduce CRS.25,26 Toxoplasmosis prevention through 

behavioural counselling (avoiding raw/undercooked meat, washing vegetables, and maintaining hand 

hygiene after cat contact/soil handling) is a simple, cost-effective intervention.27 CMV awareness and 

newborn screening: Given the substantial CMV seroprevalence and the morbidity associated with 

congenital CMV (hearing loss, neurodevelopmental delay), consideration of targeted newborn screening 

in high-risk NICU settings and improved maternal education on hygiene reducing CMV exposure 

(handwashing after childcare contact) may be warranted.22,28 

Strengths include the comparative case–control design that enabled estimation of relative risk of TORCH 

IgM positivity in BOH women vs healthy controls, and the use of standardized ELISA testing. Limitations 

warrant consideration: modest sample size (n=92) from a single centre limits external generalizability; 

serology (IgM) has imperfect specificity for recent primary infection — IgG avidity testing and molecular 

confirmation (PCR on amniotic fluid or neonatal samples) were not performed, which restricts precision 

in distinguishing primary from reactivation/non-specific IgM. We also lacked systematic neonatal follow-

up and audiologic/ neurodevelopmental assessment to detect late sequelae. Finally, some outcomes 

grouped under “congenital anomaly” were heterogeneous and lacked centralized imaging review. 

Larger multicentre studies using combined serology (IgM, IgG avidity) and molecular diagnostics are 

needed to refine estimates of primary infection rates and vertical transmission in India. Programmatically, 

integrating targeted TORCH testing in BOH clinics, enhancing MR vaccine coverage, and community 

education about toxoplasmosis and CMV prevention should be prioritized in Jharkhand. 

 

Conclusion 

TORCH infections are a significant, under-addressed contributor to adverse pregnancy outcomes among 

high-risk pregnant women in Jharkhand. Our findings of elevated IgM seropositivity among BOH cases 

compared with healthy controls underscore the need for targeted antenatal testing, reinforced rubella 

vaccination, and preventive counselling for toxoplasmosis and CMV exposure. Investing in diagnostic 

capacity (IgG avidity and molecular assays) and structured newborn follow-up for at-risk infants would 

strengthen local capacity to prevent and mitigate the consequences of congenital infections. 
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Tables 

Table 1. Socio-demographic and obstetric characteristics of BOH cases (n=32) and controls 

(n=60). 

Characteristic BOH (n=32) Controls (n=60) p-value 

Mean maternal age (years) 26.1 ±4.2 24.8 ±3.9 0.08 

Rural residence, n (%) 22 (68.8) 30 (50.0) 0.09 
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Primary education or less, n (%) 20 (62.5) 18 (30.0) 0.003 

Low household income*, n (%) 24 (75.0) 28 (46.7) 0.01 

Primigravida, n (%) 8 (25.0) 22 (36.7) 0.28 

*Low household income defined per local classification. 

 

Table 2. TORCH seroprevalence (IgM and IgG) in BOH vs controls. 

Agent 
IgM+ BOH n 

(%) 

IgM+ Controls n 

(%) 

IgG+ BOH n 

(%) 

IgG+ Controls n 

(%) 

Toxoplasma gondii 7/32 (21.9) 6/60 (10.0) 13/32 (40.6) 22/60 (36.7) 

Rubella virus 4/32 (12.5) 3/60 (5.0) 21/32 (65.6) 26/60 (43.3) 

Cytomegalovirus (CMV) 3/32 (9.4) 2/60 (3.3) 24/32 (75.0) 32/60 (53.3) 

Herpes simplex virus 

(HSV) 
4/32 (12.5) 3/60 (5.0) 21/32 (65.6) 26/60 (43.3) 

Any TORCH (IgM) 13/32 (40.6) 6/60 (10.0) NA NA 

 

Table 3. TORCH IgM positivity by adverse outcome among BOH cases. 

Outcome 
Toxoplasma IgM n 

(%) 

Rubella IgM n 

(%) 

CMV IgM n 

(%) 

HSV IgM n 

(%) 

Spontaneous abortion (n=40) 8 (20.0) 4 (10.0) 3 (7.5) 0 (0.0) 

Intrauterine death (n=10) 2 (20.0) 1 (10.0) 1 (10.0) 0 (0.0) 

Congenital anomaly/neonatal 

death (n=12) 
1 (8.3) 2 (16.7) 2 (16.7) 0 (0.0) 

Preterm labour (n=12) 1 (8.3) 1 (8.3) 1 (8.3) 0 (0.0) 
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