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Abstract: The aim of this study was to evaluate the associations between prevalence of TORCH (Toxoplasma
gondii, Rubella virus, Cytomegalovirus/CMV, Herpes simplex virus) infection and abortion in pregnant women.
In the present work, the prevalence of IgM and IgG antibodies to TORCH agents were investigated in women
with Bad Obstetric History (BOH) using ARCHITECT IgM/IgG assay. A total of 55 serum samples were
collected from pregnant women having BOH. Eleven (20%) were positive for Toxoplasma, 55 (100%) for Rubella,
55 (100%) for CMV alone or in combination. There was no IgM, or IgG antibodies to Herpes simplex virus found
in all samples. The present study revealed co-infection of Rubella and CMV and mixed infection with
Toxoplasma. IgM antibodies were not detected against Toxoplasma and CMV but 6 sera (10.90%) were positive
for IgM antibodies against Rubella. It is concluded that antibody positivity was highest for Rubella and CMV
followed by combination of Toxoplasma and Rubella and CMV and Rubella respectively. The study shows that
there is a strong association of these agents with BOH. Thus, screening and early diagnosis for these
pathogens in women can help in proper management of these cases.
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INTRODUCTION members. As some acute infections will not be detected,

Bad obstetric history (BOH) comprises of previous infected pregnant women were not sufficient for the
adverse fetal consequences in terms of two or more identification of Toxoplasma infection in early pregnancy
successive spontaneous abortions, early neonatal deaths, [5]. Positive IgM titer shows the indication of recent or
stillbirths, intrauterine fetal deaths, intrauterine growth acute infection, while negative IgM titer may demonstrate
retardations and congenital anomalies [1] Genetic, that either antibody response has not yet developed or is
hormonal, abnormal maternal immune response and undetectable. On the other hand, positive IgG test result
maternal infection are the main factors contributing to helps in the detection of chronic infection. These
BOH [2]. Maternal infections play a critical role in infections are associated with inadvertent (unfavorable,
pregnancy wastage  and  their occurrence in patients with adverse) outcomes of pregnancy like multiple abortions,
Bad Obstetric History (BOH) is a significant factor [3]. sterility, intrauterine foetal deaths, still births, congenital
The rate of spontaneous abortion from fetal infection by malformations (anomalies) and other reproductive failures,
the infectious agents (or pathogens) like TORCH and especially when they are acquired during the first
others such as Treponemoa pallidum is believed to range trimester of the pregnancy. Since these maternal
from 10-15% [4]. It is useful to early diagnose TORCH infections are asymptomatic in the early stage and as the
infections because the risk of birth defects and fetal clinical diagnoses are changeable, the diagnoses of these
demise can be greatly reduced by the treatment of TORCH infections depend on serological confirmations [6].

serological testing of serial blood samples from acutely
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This study was undertaken to detect the serological all detection  of  IgM  human serum and plasma. It is a
evidence of the acute TORCH infections in pregnant two-step immunoassay for the qualitative detection of
women with bad obstetric history compared to those with IgM antibodies in human serum and plasma for all agents
normal pregnancy, by establishing the presence of the of TORCH. To explain the qualitative detection of all
specific IgM antibodies. Infections by TORCH agents in TORCH members, Rubella has been used as an
women are usually asymptomatic and chronic. Because of explanatory example. An aliquot of the pre-treated sample,
repeated pregnancy wastages, cost of treatment and assay diluent and Rubella whole virus (strain HPV 77)
morbidity, the social and reproductive instability caused coated  paramagnetic   microparticles  were combined.
to the infant make the TORCH group of infections a major Anti-Rubella IgM present in the sample binds to the
cause of concern [7]. Rubella whole virus coated microparticles. After washing,

Hence a prospective study was designed to find and murine acridinium-labeled anti-human IgM conjugate were
study the TORCH infections, their etiological agents in added to create a reaction mixture in the second step.
pregnant women with BOH and the clinical signs and Following another wash cycle, pre-trigger and trigger
outcome in these cases. It was also tested by solutions were added to the reaction mixture. The
investigation, whether there are congenitally malformed resulting chemiluminescent reaction is measured as
newborns of such mothers due to these pathogens. It will relative light units (RLUs). A direct relationship exists
be helpful by early diagnosis and appropriate intervention between the amount of anti-Rubella IgM in the sample
to properly manage these cases. and the RLUs detected by the ARCHITECT i System

TORCH is a condensed form of a group of infections optics. The presence or absence of anti-Rubella IgM in
causing many birth defects and fetal death. TORCH the sample is determined by comparing the
assays are performed in the first trimester of pregnancy chemiluminescent signal in the reaction to the cutoff
and based on clinical history, newborns may also be signal determined from a previous calibration. If the
screened for these TORCH organisms [8]. In TORCH test, chemiluminescent signal in the specimen is greater than or
IgG and IgM are tested for the presence of these equal to the cutoff signal, the sample is considered
infectious agents. IgG shows latest infection, while IgM reactive for anti-Rubella IgM.
can be present for longer periods (3 months to more than
year in toxo 1). RESULTS

Materials and Methods Specimen Collection and In our study, 55 cases were screened for infectious
Preparation: A total of 55 women with BOH were agents of TORCH. The average age of the study
investigated in the current study. Cases were included in population was from 17 to 43 years. A total of 11 samples
the study group depending on previous history of having (20%) were found to be seropositive for Toxoplasma, all
2-3 pregnancy wastages, intrauterine deaths, preterm 55 samples (100%) were positive for Rubella, 55 samples
deliveries, intrauterine growth retardation, unexplained (100%) were positive for CMV. To differentiate between
early neonatal deaths and congenitally malformed the past and present infection, the present study was
children. Detailed examinations and conventional divided into IgM and IgG antibody titre estimation
laboratory investigations were carried out on patients’ specific to each TORCH infectious agent. The
well. They were informed about the TORCH experiments Toxoplasma specific IgM antibodies were found in 0%
used to investigate the potential causes of their while IgG were 20% in the studied patients. The presence
pregnancy wastage. From each woman, 3 mL of venous of the Rubella IgM antibodies were found in 6 samples
blood was collected in a container with strict aseptic (10.90%) of the pregnant women while IgG for Rubella was
precautions. Sera were separated and stored in small present in 55 samples (100%). The percentage of
screw caped vials at -20°C until serological analysis. Cytomagalovirus IgM was 0% while IgG were 100% in our
Samples were screened for the presence of IgM and IgG study as shown in Table 1. There was no single samples
antibodies against (T. gondii, Rubella virus, positive for HSV infections (data not shown).
Cytomegalovirus  and  Simplex virus). The serum was Overall positivity in the study group was very high as
used  for serological evaluation for TORCH infections. individual TORCH agent or as co-infection. Such
The ARCHITECT IgM/IgG assay was used in the present evidence shows that these agents do have an important
study. To briefly explain ARCHITECT IgM assay is a role  to perform in the pregnancy related complications.
chemiluminescent  microparticle   immunoaantssay All fifty-five patients also had antibodies to more than
(CMIA) for the qualitative detection of IgM antibodies to one  agent  indicating  polymicrobial  infectious aetiology.
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Table 1: Shows the seropositivity results of TORCH agents in patients with Bad Obstetric History. Gray color shows increase values of IgM and IgG
compared to the cut off index for non-reactive TORCH agents

Toxoplasma Rubella Cytomegalovirus
-------------------------------------------------- ----------------------------------------------------- ---------------------------------------------------
IgM IgG IgM IgG IgM IgG
(Cut off index for (Cut off index for (Cut off index for (Cut off index for (Cut off index for (Cut off index for

Serial No non-reactive 0.5) non-reactive <2) non-reactive <0.6) non-reactive <5.0) non-reactive <0.85) non-reactive 15)
1 0.09 0.1 0.21 15.0 0.23 >250.0
2 0.20 0.01 0.54 93.2 0.17 >250.0
3 0.09 0.1 0.21 15.0 0.23 >250.0
4 0.09 0.1 0.21 15.0 0.23 >250.0
5 0.09 0.10 0.27 95.7 0.15 >250.0
6 0.30 14.7 0.63 43.9 0.20 196.7
7 0.08 0.9 0.23 66.8 0.10 >250.0
8 0.06 0.3 0.11 48.6 0.11 >250.0
9 0.11 0.3 0.59 25.9 0.20 >250.0
10 1.38 48.9 0.31 199.4 0.32 >250.0
11 0.14 3.6 0.12 38.4 0.10 >250.0
12 0.07 16.6 0.23 171.4 0.27 >250.0
13 0.13 15.0 0.11 83.3 0.15 >250.0
14 0.22 12.2 0.21 45.9 0.15 >250.0
15 0.11 0.4 0.74 166.3 0.56 >250.0
16 0.11 2.4 1.13 78.8 0.30 242.7
17 0.08 0.2 0.84 50.2 0.53 >250.0
18 0.09 0.1 0.67 126.1 0.53 >250.0
19 0.13 0.1 0.79 473.8 0.17 >250.0
20 0.05 0.01 1.02 66.9 0.16 >250.0
21 0.07 0.1 0.06 57.8 0.09 99.1
22 0.07 0.10 0.67 234.8 0.17 >250.0
23 0.08 0.01 0.26 21.6 0.16 186.7
24 0.07 <0.01 0.25 78.9 0.12 >250.0
25 0.19 0.10 0.30 45.5 0.13 246.7
26 0.08 0.1 0.13 32.4 0.07 129.6
27 0.05 0.01 0.12 63.3 0.09 >250.0
28 0.08 0.0 0.11 78.8 0.10 >250.0
29 0.09 0.01 0.23 7.9 0.09 >250.0
30 0.26 <0.01 0.24 70.3 0.17 228.6
31 0.08 0.01 0.49 35.9 0.09 >250.0
32 0.09 0.1 0.56 119.1 0.14 >250.0
33 0.08 0.1 0.15 118.7 0.15 >250.0
34 0.14 0.1 0.13 174.0 0.10 >250.0
35 0.08 0.01 0.26 21.6 0.16 186.7
36 0.07 0.01 0.34 91.4 0.12 237.1
37 0.08 0.01 0.45 8.6 0.15 >250.0
38 0.10 <0.01 0.25 19.2 0.11 176.9
39 0.07 0.01 0.60 118.8 0.21 >250.0
40 0.07 0.01 0.60 118.8 0.21 >250.0
41 0.10 0.1 1.59 82.7 0.12 168.3
42 0.08 0.1 0.25 100.9 0.20 226.6
43 0.12 0.01 0.38 57.3 0.18 >250.0
44 0.05 0.10 0.30 13.8 0.38 249.9
45 0.10 0.01 0.64 35.1 0.08 236.4
46 0.08 0.01 0.17 138.5 0.07 >250.0
47 0.06 0.01 0.18 147.2 0.14 >250.0
48 0.07 0.01 0.16 137.4 0.15 217.7
49 0.05 0.2 0.12 18.9 0.32 >250.0
50 0.07 <0.01 0.14 158.0 0.08 >250.0
51 0.08 0.7 0.26 26.6 0.24 >250.0
52 0.09 0.20 0.23 87.1 0.12 >250.0
53 0.05 <0.01 0.22 92.7 0.07 >250.0
54 0.08 0.1 0.17 51.7 0.09 >250.0
55 0.07 0.01 0.34 91.4 0.12 237.1
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Out of 55 patients of mixed infections, all 55 were positive 2. Kumari, N., N. Morris and R. Dutta, 2011. Is screening
for Rubella and CMV, 11 for Toxoplasma, Rubella and of TORCH worthwhile in women with bad obstetric
CMV, 6 for Rubella and CMV and in 2 samples antibodies history: an observation from eastern Nepal. Journal
to all the three agents were detected in significant titres. of Health, Population and Nutrition, 29: 77-80.

DISCUSSION K.H. Vasudevanaidu, 2013. Seroprevalance of rubella

Maternal infections play a critical role in pregnancy Family Medicine and Primary Care, 2: 44-6.
wastage.  It  is one of the most significant risk factor. 4. Capuzzo, E. and A. Spinillo, 1995. [Genital infections
These  infections  cause  foetal  and  neonatal mortality as a cause of abortion in the first trimester of
and an important contributor to early and later childhood. pregnancy. Review of the literature]. Minerva
In this regard, TORCH agents are known to cause Ginecologica, 47: 557-60.
infection in pregnant women and are often responsible for 5. James,  G.S.,  V.G.  Sintchenko,  D.J. Dickeson and
abortion, still birth and premature delivery. There is G.L. Gilbert, 1996. Comparison of cell culture, mouse
considerable variation in the prevalence of these agents inoculation and PCR for detection of Toxoplasma
among the women of child bearing age in different gondii: effects of storage conditions on sensitivity.
geographical areas globally. The present study shows the Journal of Clinical Microbiology, 34: 1572-5.
sero-positivity of the TORCH infections in the pregnant 6. Sen, M.R., B.N. Shukla and B. Tuhina, 2012.
women in different areas of Khyber Pakhtunkhwa. It is Prevalence  of  Serum  Antibodies  to TORCH
already been known that primary infection with TORCH Infection in and Around Varanasi, Northern India.
complex is initially asymptomatic and thus difficult to Journal  of  Clinical  and Diagnostic Research: JCDR,
diagnose  on  clinical  grounds  in pregnant women [9]. 6: 1483-5.
The sero-prevalence of Toxoplasma gondii infections 7. Canessa, A., F. Pantarotto, F. Miletich, A. Russo, C.
ranges between 7.7 and 76.7% in different countries Gotta, P.M. Bozzuffi, et al., 1987. Antibody
(United Kingdom, 7.7- 9.1%; Norway, 10.9%; India, 45%; prevalence to torch agents in pregnant women and
Brazil, 50- 76% and Nigeria 75.4%) [10-12]. Demonstration relative risk of congenital infections in Italy (Liguria).
of IgM antibodies is indicative of primary infection while Biological Research in Pregnancy and Perinatology,
IgG shows past infection. Hence, it should be 8: 84-8.
recommended that all the gynaecological cases with BOH 8. Stegmann, B.J. and J.C. Carey, 2002. TORCH
should be routinely screened for the TORCH complex to Infections. Toxoplasmosis, Other (syphilis, varicella-
elude adverse foetal consequences. Moreover, similar zoster, parvovirus B19), Rubella, Cytomegalovirus
studies as this one, which document the sero-prevalence (CMV) and Herpes infections. Current Women's
of the TORCH infections should be done. In such a Health Reports, 2: 253-8.
context, the development of a vaccine strategy against 9. Turbadkar, D., M. Mathur and M. Rele, 2003.
these infections, especially in the developing countries, Seroprevalence of torch infection in bad obstetric
should be considered. It has already been highlighted that history.  Indian  Journal  of  Medical  Microbiology,
understanding the epidemiology of the TORCH infections 21: 108-10.
is an important characteristic in the development of 10. Allain, J.P., C.R. Palmer and G. Pearson, 1998.
strategies  for  the  prevention of congenital infections. Epidemiological study of latent and recent infection
This  study  showed  that  the  sero-prevalence  of the by Toxoplasma gondii in pregnant women from a
anti-TORCH complex IgG for Rubella and regional population in the U.K. The Journal of
Cytomegalovirus was highest among the studied Infection, 36: 189-96.
individuals. 11. Nash, J.Q., S. Chissel, J. Jones, F. Warburton and
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