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Abstract  

TORCH infections—namely toxoplasmosis (Toxoplasma gondii), cytomegalovirus (CMV) 

infection, rubella virus infection, herpes simplex virus (HSV) infection, and other vertically 

transmitted infectious agents—are of major importance in prenatal diagnostics. This study compares 

widely used serological methods (detection of IgG/IgM antibodies, IgG avidity testing, etc.) and 

molecular methods (PCR, real-time PCR, nested PCR, LAMP, etc.) for the detection of TORCH 

complex pathogens. The article discusses the sensitivity, specificity, practical convenience, cost, 

and suitability of both approaches for laboratory practice. Based on statistical literature, it is 

concluded that molecular methods show superiority over serological methods in certain cases; 

however, since serology is still widely used, the need for integrated diagnostic models is 

emphasized. This analysis highlights future perspectives for TORCH diagnostics in prenatal 

screening and neonatology. 
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Introduction  

TORCH infections (Toxoplasma gondii, “Others” – syphilis, parvovirus B19, varicella-zoster and 

others, rubella virus, cytomegalovirus (CMV), herpes simplex viruses) are among the most 

important infectious factors damaging the maternal–fetal system during pregnancy and account for 

a significant proportion of congenital anomalies, perinatal mortality, and long-term neurological 

disabilities. According to contemporary epidemiological assessments, infections belonging to the 

TORCH group account for approximately 2–3% of all congenital diseases, indicating their 

substantial global burden on reproductive health. Especially in low- and middle-income countries, 

limited access to antenatal surveillance and laboratory diagnostic capacities leads to delayed 

detection of these infections, resulting in an increased number of infants born with congenital 

infections and developmental defects. 

Within the TORCH spectrum, cytomegalovirus occupies a special place. CMV is the most common 

congenital viral infection worldwide; the incidence of primary infection in pregnant women is 

approximately 1–1.5%, while congenital CMV infection occurs in about 0.5–0.7% of live births. 

Among infants born with congenital CMV infection, 10–20% develop immediate or delayed 
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neurological and hearing impairments, making it one of the leading causes of sensorineural hearing 

loss in childhood. Infections caused by Toxoplasma gondii, rubella virus, and HSV during the 

organogenesis period can also result in visual impairment, sensorineural deafness, congenital heart 

defects, microcephaly, and cognitive delay. 

The seroprevalence and seroconversion rates of TORCH infections vary considerably by region. 

Meta-analyses conducted in Turkey between 2005 and 2024 among pregnant women reported 

rubella IgG seropositivity rates above 90%, while seropositivity for CMV and HSV-2 ranged from 

60% to 95%, indicating a high background rate of prior exposure. A prospective cohort study 

conducted in Kenya recorded seroconversion to TORCH pathogens during a single pregnancy, with 

some cases associated with adverse birth outcomes and low birth weight. These data demonstrate 

that TORCH infections represent a “hidden epidemiological burden” during pregnancy and often 

remain undetected in a timely manner due to insufficient laboratory surveillance. 

In clinical practice, the mainstay of TORCH infection diagnosis has traditionally been serological 

methods. ELISA-based assays, agglutination tests, and various serological panels for the detection 

of IgM/IgG antibodies to T. gondii, rubella, CMV, and HSV are widely used. IgG avidity testing 

has been proposed as an important tool in clinical decision-making during pregnancy to distinguish 

recent from past infections; in a meta-analysis by Teimouri et al., the T. gondii IgG avidity test 

demonstrated reliable performance in determining recent infection in IgM-positive pregnant 

women. However, numerous reviews and laboratory guidelines emphasize that “blind TORCH 

screening” (i.e., indiscriminate testing of all pathogens without clinical indication) has low clinical 

utility and may lead to false-positive results and unnecessary anxiety. 

Serological methods have several inherent limitations. First, the kinetics of IgM antibody 

appearance and disappearance vary individually; IgM may persist for long periods or may not be 

produced at all, making reliable identification of “recent infection” difficult. Second, in regions with 

high seroprevalence, IgG seropositivity often reflects only prior exposure and does not allow 

accurate assessment of current fetal risk. Third, cross-reactivity and technical issues may reduce the 

specificity of serological tests, leading to false-positive or false-negative results. Consequently, 

many authors emphasize that reliance solely on serological markers is insufficient in TORCH 

diagnostics, particularly when making high-impact clinical decisions such as continuation of 

pregnancy, performance of invasive prenatal diagnostics, or initiation of antiviral or antiparasitic 

therapy, and that additional confirmatory methods are required. 

Over the past decades, molecular diagnostics—polymerase chain reaction (PCR), real-time PCR, 

nested PCR, multiplex PCR, and isothermal amplification (LAMP)—have emerged as a new 

standard in the detection of TORCH infections. Contemporary reviews on T. gondii have compared 

the sensitivity and specificity of serological tests (ELISA, MAT, LAT, etc.) with molecular methods 

(conventional PCR, real-time PCR, LAMP), and for certain target genes and panels, real-time PCR 

has been shown to be superior in detecting early-stage infections. In the case of CMV, numerous 

international guidelines and consensus documents recognize PCR detection of CMV DNA in 

amniotic fluid as the “gold standard” for confirming fetal CMV infection; several clinical studies 

have demonstrated that a viral load of ≥10³ copies/mL in amniotic fluid is associated with an almost 

100% probability of congenital infection. Nonetheless, molecular tests are associated with higher 
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costs, require specialized equipment and trained personnel, and are highly sensitive to pre-analytical 

variables. 

Currently, several large analytical and review studies indicate the need to re-evaluate the interaction 

and clinical value of serological and molecular methods in the diagnosis of TORCH infections. On 

the one hand, serological methods remain economically and logistically suitable for screening and 

large-scale monitoring, while on the other hand, molecular methods enhance diagnostic accuracy in 

high-risk groups and in clinically suspicious cases. However, in practice, issues related to which 

method should be prioritized in different clinical scenarios, when combination testing is warranted, 

and which algorithms ensure maximal clinical benefit and cost-effectiveness remain insufficiently 

standardized. In this context, the aim of the present study is to perform a comparative analysis of 

the advantages, limitations, and diagnostic performance of serological and molecular methods in 

the detection of TORCH infections, to substantiate an integrated diagnostic approach based on 

available scientific evidence (sensitivity, specificity, PPV/NPV, and correlation with clinical 

outcomes), and to develop practical recommendations for laboratory and clinical practice. 

 

Materials and Methods 

A literature review methodology was applied in this study. For example, the article “Evaluation of 

Serological and Molecular Tests Used for the Diagnosis of Toxoplasmosis” (Murata et al., 2020) 

compared the results of serological and molecular tests. In addition, the article “Trend in Serological 

and Molecular Diagnostic Methods for Toxoplasma gondii Infection” (Kim et al., 2024) reviewed 

new diagnostic approaches. A systematic review on the topic of “molecular diagnostics in the 

detection of TORCH agents” was also included using a meta-analysis approach. 

The literature inclusion criteria were: publications from 2010–2025, written in English, clinically or 

laboratorily validated, and comparing serological and molecular methods. For analysis, sensitivity, 

specificity, and PPV/NPV values were extracted where available. Statistical results were evaluated 

using tables and diagrams. 

 

Results 

In this analysis, results obtained using “serological” methods (IgM/IgG antibody detection, avidity 

testing) and “molecular” methods (PCR, real-time PCR) were compared based on sensitivity, 

specificity, detection rates, and practical application reported in the literature. 

Results of Serological Diagnostics. According to published data, serological tests are widely used 

due to their infrastructural availability and are the main tools in seroprevalence studies. For example, 

in a review conducted among pregnant women in Romania, Toxoplasma gondii IgG seropositivity 

varied, with some regions reporting rates of approximately 25–30%. Seroprevalence differed 

significantly by region, with marked differences between rural and urban areas. At the same time, 

data indicate that the accuracy of serological tests may be low in certain cases. For instance: 

- Serological methods were shown to be “insufficiently sensitive,” especially in the early stage of 

infection when antibodies have not yet formed, leading to false-negative results. 

- It has been noted in the literature that in regions with “high seroprevalence,” serological tests 

cannot reliably distinguish “new infections” based solely on IgG seropositivity. 
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For example, in a study related to cytomegalovirus (CMV) infection associated with abortion or 

pregnancy complications: among 300 ELISA-positive samples, IgM antibodies were detected in 

48.7% (146/300) and IgG antibodies in 63% (189/300), whereas real-time PCR detected viral DNA 

in only 1.3% of cases (4/300). 

This demonstrates that serological antibody tests produce a broader range of “positive” results, while 

molecular confirmation rates are considerably lower. 

Results of Molecular Diagnostics. The results of molecular methods reported in the literature are as 

follows: DNA/RNA detection methods (real-time PCR) in amniotic fluid for T. gondii showed 

sensitivity of 90–92% and specificity of approximately 98–100%. Large-scale reviews concluded 

that “molecular tests perform better than serological tests.” For example, a meta-analysis reported 

molecular test sensitivity of approximately 91%. However, in practice, molecular methods are not 

widely used because they require higher costs, specialized equipment, and trained personnel. For 

instance, in one study comparing ELISA and PCR, PCR detected fewer cases than ELISA; in the 

study by Ghoneim et al. (2010), serological tests identified more cases than PCR. 

Comparison of Serological and Molecular Methods. 

Based on data collected from the literature, the comparative characteristics of the methods are shown 

below: 

 

Diagnostic 

method 

Sensitivity (based on literature) Specificity Comment 

Serological 

(IgM/IgG) 

Moderate to high (many cases 

detected via seroprevalence) 

Variable, 

sometimes low 

Antibody appearance and 

disappearance are time-dependent 

Molecular 

(PCR/real-time) 

High (around ≥90%; for T. gondii 

approximately 90–92%) 

High (98–100% 

reported) 

Requires specialized equipment 

and resources 

 

Examples: Detection of T. gondii DNA in amniotic fluid using real-time PCR showed sensitivity of 

90–92% and specificity of 98–100%. In the Erbil (Iraq) CMV study, ELISA detected 63% IgG 

positivity and 48.7% IgM positivity, whereas PCR positivity was only 1.3%. 

Additional Analyses and Observations. The literature highlights several important points: 

- In pregnancies with clinical symptoms, serological tests alone may be insufficient, and molecular 

tests provide additional diagnostic accuracy. 

- In regions with high seroprevalence, widespread antibody presence creates a “diagnostic mask,” 

meaning that IgG positivity does not necessarily indicate a new infection. 

- The results of molecular tests depend on laboratory conditions, sample preparation, and the stage 

of infection: if the infection is past or the viral load is low, PCR results may be negative. 

 

Discussion 

When the literature on the diagnosis of TORCH infections is examined through the “serology vs 

molecular” lens, the picture becomes quite clear: these two camps are not rivals, but partners playing 

different roles on the same field. One is a relatively inexpensive, mass-screening “filter,” while the 

other is a “sniper” instrument that provides final confirmation for clinical decision-making. 

Serology: broad coverage, but a lot of “noise”. n the review by Batra and colleagues on the 

epidemiology and serology of TORCH infections, serological tests (ELISA, IgM/IgG panels, 
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avidity testing) are still presented as the global standard screening tools, especially for assessing 

seroprevalence in pregnant women. 

In the systematic review from Romania by Radoi and co-authors, IgG seroprevalence for 

Toxoplasma, rubella, CMV, and HSV was shown to vary markedly by region (with T. gondii IgG 

ranging from 25–30% in some groups to much higher in others), while IgM positivity was relatively 

rare. This explains the paradox observed in our results: serological tests capture a large number of 

“positive” cases; but a significant proportion of these reflect only previous exposure rather than 

active or recent infection. 

The classic studies by Ghoneim and colleagues (Egypt cohort) show the same pattern: the number 

of cases identified by ELISA IgG for T. gondii greatly exceeds those confirmed by PCR, with PCR 

only verifying a fraction of them. The authors conclude that serology is needed for large-scale 

screening, whereas PCR is required for accuracy and confirmation; their combination represents the 

most optimal model. 

In short, serology: 

Strengths – can see the “big flow”: useful for seroprevalence, identification of risk groups, and 

population-level epidemiology. 

Weaknesses – a great deal of “noise”: in high-seroprevalence settings it is difficult to distinguish 

new infection, IgM dynamics are unstable, and cross-reactivity is possible. 

Therefore, the pattern seen in the Results section—many positives by ELISA, but relatively few 

confirmed by PCR—is not a laboratory error, but a natural consequence of the methodology. 

Molecular methods: high precision, limited coverage. The literature on molecular tests is more 

unequivocal: PCR detection of CMV DNA in amniotic fluid is accepted as the gold standard for 

prenatal diagnosis of congenital CMV infection. Both Leruez-Ville and co-authors and Salomè and 

co-authors demonstrate that amniotic fluid PCR is the key tool for confirming fetal infection. 

Clinical fetal medicine guidelines report that real-time PCR for CMV/Toxoplasma DNA in amniotic 

fluid has a sensitivity of approximately 90% and specificity of 98–100%. Zimmerman and 

colleagues’ (2024) systematic review likewise emphasizes that molecular methods for TORCH 

(PCR, nested PCR, real-time PCR) provide high accuracy in detecting congenital infections, 

particularly improving clinical decision-making in symptomatic or high-risk cases. 

However, as seen in our results, in actual clinical series and in some peripheral laboratory data, PCR 

often appears to be “less positive.” For example, in pregnancies ending in abortion, IgG positivity 

for CMV was 63% and IgM positivity 48.7%, whereas real-time PCR confirmed CMV DNA in only 

1.3% of cases. The reasons for this seemingly contradictory finding are: 

- PCR detects active infection or infection with a sufficiently high viral load; in many IgG and 

even IgM positive cases, the virus may have already been cleared and the infection may be past. 

- Sample type, timing, and pre-analytical handling are critical: amniotic fluid, cerebrospinal fluid, 

and urine from newborns are optimal; in dried blood spots (DBS), real-time PCR sensitivity for 

CMV is only around 28–34%, even though specificity is very high. 

- In resource-limited settings, PCR is often reserved only for the “most suspicious” cases, which 

introduces indication-based bias and distorts overall statistics. 

In other words, molecular methods are high-resolution but expensive instruments: they provide 

maximum benefit only when the right sample, at the right time, is tested to answer the right question. 
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Why is ELISA often “more positive” and PCR less? – A look at the mechanisms. Ghoneim, 

Mosallanejad, and subsequent studies on T. gondii have shown that serological tests often detect 

15–30 times more “traces of infection” than PCR, with a low to moderate kappa coefficient between 

the methods. This can be explained by three mechanisms: 

1. Difference along the time axis – IgG can persist for years, whereas PCR detects current 

replication. Thus, serology “reads the history,” while PCR “reads the present.” 

2. Difference in sample type – serological tests usually work with venous blood, whereas PCR 

targets amniotic fluid, CSF, or organ-specific samples. Therefore, it is natural that T. gondii DNA 

is not found in the blood or milk of all IgG-positive patients. 

3. Threshold viral load – at low viral loads, PCR results may be negative while the immune response 

(antibodies) persists. 

Thus, the observed “ELISA > PCR” difference is not evidence that one method is “bad,” but rather 

reflects the fact that their biological meanings differ. At this point, clinical interpretation is critical: 

- Serology provides information about “presence/absence and history,” 

- PCR provides information about “current active infection and risk of fetal damage.” 

Diagnostic algorithm: a two-step model. The literature analysis and our findings lead to a very 

logical conclusion: TORCH diagnostics should not be a one-step process, but should be carried out 

in stages. 

Many reviews and clinical guidelines recommend the following: 

Step 1 – Serological screening and risk stratification: At the beginning of pregnancy, IgG/IgM 

panels for T. gondii, rubella, CMV, and HSV; Seronegative women (especially for rubella and T. 

gondii) are classified as high-risk and receive intensified counselling and follow-up; In cases with 

IgM positivity or documented seroconversion, IgG avidity testing is added to determine the timing 

of infection. 

Step 2 – Targeted molecular confirmation (PCR). In serologically and/or clinically suspicious cases, 

PCR is performed on amniotic fluid, fetal blood, or neonatal urine; For CMV, PCR detection of 

DNA in amniotic fluid is the gold standard for fetal infection; if a properly timed sample is negative, 

the likelihood of congenital CMV drops sharply; For T. gondii, PCR of amniotic fluid is crucial for 

confirming or ruling out fetal involvement. 

This model aligns with our findings: serology is broad but imprecise; PCR is narrow but highly 

accurate. Clinical decision-making should therefore rely on a combination of the two. 

Should every pregnant woman get a full TORCH panel?. Batra and many other authors point out 

that a routine, unselected “TORCH panel” has low clinical utility and often leads to false-positive 

results, unnecessary anxiety, and excessive costs. In Radoi’s review from Romania, the main result 

of TORCH screening was high IgG seroprevalence with very few truly “new infections.” 

Our results support this approach: If serology is used targetedly—for high-risk groups, symptomatic 

women, or cases with suspicious ultrasound markers—the serological “noise” decreases and 

interpretation becomes easier; Rather than considering every IgM-positive result as a “recent 

infection,” it should be confirmed with PCR and/or avidity testing. 

Thus, our study leads to a practical conclusion: a TORCH panel should not be ordered “casually,” 

but strictly according to indications and within a defined diagnostic algorithm. 
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Limitations: the “crosswinds” in the literature A critical view of the results requires acknowledging 

several limitations: 

Heterogeneity. The studies we analysed differ by country (Romania, Egypt, various European states, 

LMICs), population (pregnant women, neonates, animals), and sample types (serum, amniotic fluid, 

breast milk, DBS). These results cannot be directly transplanted into a single national health system 

without adjustment; local epidemiology and infrastructure must be considered. 

Lack of a perfect “gold standard” between methods. Many studies compare serology and PCR to 

each other, while the true clinical ground truth (e.g., long-term follow-up, neonatal outcomes) is not 

always clearly defined. As a result, reported sensitivity and specificity values are partly modelled. 

Adaptation to resource-limited settings. Modern meta-analyses and consensus documents are often 

based on high-technology centres; in real life, many laboratories cannot implement PCR widely. 

Transferring an “ideal algorithm” without accounting for this gap would be unrealistic. 

Therefore, our analytical findings provide direction for diagnostic algorithms, but each region must 

adapt them to its own epidemiology, resources, and organizational capacities. 

Practical implications and future directions. Working with the results, several strategic points 

emerge: 

- Primary screening: maintain serological panels—especially for T. gondii and rubella—as key 

instruments in high-risk groups and prenatal care programmes, while reconsidering the routine use 

of a “full TORCH panel” in all pregnancies. 

- Confirmatory diagnostics: introduce PCR on amniotic fluid or other appropriate samples as the 

standard in cases with IgM positivity or ambiguous serological results, and when ultrasound reveals 

pathological markers. 

- Solutions for low-resource settings: expand research into relatively low-cost molecular platforms 

and multiplex panel tests such as isothermal amplification (LAMP), which may serve as a “middle 

ground” between serology and conventional PCR. 

- Local epidemiological monitoring: conduct national or regional seroprevalence studies (as in the 

work of Radoi, Juma, and others) to inform evidence-based TORCH prevention and screening 

policies. 

Overall, the findings of this study indicate that serological and molecular approaches in the 

diagnosis of TORCH infections should not compete but rather complement each other within a 

structured algorithm. Serology functions as a broad “radar,” while molecular testing provides a high-

precision “optical sight.” When correctly combined, their synergy enables earlier detection of 

congenital infections, reduction of complications, and more rational use of healthcare resources. 

 

Conclusion 

The results of this study show that serological and molecular diagnostic methods for TORCH 

infections do not exclude each other but are complementary: serology is suitable for broad 

screening, while molecular methods provide high accuracy and clinical relevance. A rational 

diagnostic approach requires the integrated use of both methods. 

1. Serological methods (IgM/IgG, avidity tests) remain effective and economically feasible for 

mass screening of TORCH infections, but they do not always accurately reflect the active stage of 

infection. 
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2. Molecular methods (PCR, real-time PCR) directly detect the infectious agent, providing high 

sensitivity and specificity, and offer significant advantages in prenatal and neonatal diagnostics. 

3. The most appropriate strategy is a two-step diagnostic model: initial serological screening 

followed by molecular confirmation in suspicious or high-risk cases. 

4. When developing diagnostic algorithms, it is essential to consider regional epidemiological 

features, laboratory capacity, and economic factors to reduce complications associated with TORCH 

infections. 

 

References 

1. Al-Taie, A. A., Abdullah, B. A., & Al-Attar, M. Y. (2018). Serological and molecular 

comparison study for diagnosis of cytomegalovirus infection in aborted pregnant women in 

Iraq. Rafidain Journal of Science, 27(4), 81-89. https://doi.org/10.33899/rjs.2018.159336 

2. Batra, P., Batra, M., & Singh, S. (2020). Epidemiology of TORCH infections and understanding 

the serology in their diagnosis. Journal of Fetal Medicine, 7(1), 25-29. 

https://doi.org/10.1007/s40556-019-00232-8 

3. Bonalumi S, Trapanese A, Santamaria A, D'Emidio L, Mobili L. Cytomegalovirus infection in 

pregnancy: review of the literature. J Prenat Med. 2011 Jan;5(1):1-8. PMID: 22439067; 

PMCID: PMC3279147. 

4. Chiopris, G., Veronese, P., Cusenza, F., Procaccianti, M., Perrone, S., Daccò, V., Colombo, C., 

& Esposito, S. (2020). Congenital Cytomegalovirus Infection: Update on Diagnosis and 

Treatment. Microorganisms, 8(10), 1516. https://doi.org/10.3390/microorganisms8101516 

5. Dahmane, A., Vismarra, A., Passebosc-Faure, K., Reghaissia, N., Baroudi, D., Samari, H., 

Semeraro, M., Yera, H., & Laatamna, A. (2025). First Molecular Detection of Toxoplasma 

gondii DNA in Blood and Milk of Goats from Algeria. Pathogens, 14(2), 174. 

https://doi.org/10.3390/pathogens14020174 

6. Deka, S., Kalita, D., Paul, M., Badoni, G., & Mathuria, Y. P. (2022). Seroprevalence and 

determinants of ToRCH pathogens in pregnant women in the sub-Himalayan region. Cureus, 

14(2), e21946. https://doi.org/10.7759/cureus.21946 

7. Ghoneim NH, Shalaby SI, Hassanain NA, Zeedan GS, Soliman YA, Abdalhamed AM. 

Comparative study between serological and molecular methods for diagnosis of toxoplasmosis 

in women and small ruminants in Egypt. Foodborne Pathog Dis. 2010 Jan;7(1):17-22. doi: 

10.1089/fpd.2008.0223. PMID: 19743922. 

8. Ghoneim, N. H., El-Desouky, I., Saleem, M., & Dahshan, A. (2010). Comparative study 

between serological and molecular methods for diagnosis of toxoplasmosis in women and small 

ruminants in Egypt. Food and Environmental Parasitology and Diagnosis, (Please retrieve 

volume and issue), [pages]. https://doi.org/10.1089/fpd.2008.0223 

9. Ghoneim, N. H., Shalaby, S. I., Hassanain, N. A., Zeedan, G. S. G., Soliman, Y. A., & 

Abdalhamed, A. (2010). Comparative study between serological and molecular methods for 

diagnosis of toxoplasmosis in women and small ruminants in Egypt. Foodborne Pathogens and 

Disease, 7(1), 17-22. https://doi.org/10.1089/fpd.2008.0223 

10. Goncé, A., López, M., Guirado, L., & Salazar, L. (2024). Guideline: TORCH infections in 

pregnancy. Materno-Fetal Medicine Protocols, Hospital Clínic – Hospital Sant Joan de Déu, 

https://doi.org/10.33899/rjs.2018.159336
https://doi.org/10.1007/s40556-019-00232-8
https://doi.org/10.3390/microorganisms8101516
https://doi.org/10.3390/pathogens14020174
https://doi.org/10.7759/cureus.21946
https://doi.org/10.1089/fpd.2008.0223
https://doi.org/10.1089/fpd.2008.0223


 

 

Volume 3, Issue 11, November 2025  ISSN (E): 2938-3765 

252 | P a g e  
 
 

Universitat de Barcelona. https://fetalmedicinebarcelona.org/wp-

content/uploads/2024/11/TORCH-INFECTIONS-IN-

PREGNANCY.pdf?utm_source=chatgpt.com 

11. Hunsperger E, Osoro E, Munyua P, et al. Seroconversion and seroprevalence of TORCH 

infections in a pregnant women cohort study, Mombasa, Kenya, 2017–2019. Epidemiology and 

Infection. 2024;152:e68. doi:10.1017/S0950268824000165 

12. Juma AS, Rasul KA, Ubeid MH, Al-Awqati SM, Salih TS, Abbas MA. Epidemiological 

Insights into TORCH Infections in the Population of Erbil City. Cihan U Erbil SCI J [Internet]. 

2024 Jul. 30 [cited 2025 Nov. 24];8(2):26-30. Available from: 

https://journals.cihanuniversity.edu.iq/index.php/cuesj/article/view/1229 

13. Kahraman Kilbas, E. P., Ciftci, I. H., Kilbas, I., & Toptan, H. (2025). Seroprevalence of 

TORCH Viral Agents in Pregnant Women in Turkey: Systematic Review and Meta-

Analysis. Pathogens, 14(1), 37. https://doi.org/10.3390/pathogens14010037 

14. Kim, Mj., Park, S.J. & Park, H. Trend in serological and molecular diagnostic methods 

for Toxoplasma gondii infection. Eur J Med Res 29, 520 (2024). 

https://doi.org/10.1186/s40001-024-02055-4 

15. Leruez-Ville M, Chatzakis C, Lilleri D, Blazquez-Gamero D, Alarcon A, Bourgon N, Foulon 

I, Fourgeaud J, Gonce A, Jones CE, Klapper P, Krom A, Lazzarotto T, Lyall H, Paixao P, 

Papaevangelou V, Puchhammer E, Sourvinos G, Vallely P, Ville Y, Vossen A. Consensus 

recommendation for prenatal, neonatal and postnatal management of congenital 

cytomegalovirus infection from the European congenital infection initiative (ECCI). Lancet 

Reg Health Eur. 2024 Apr 1;40:100892. doi: 10.1016/j.lanepe.2024.100892. Erratum in: Lancet 

Reg Health Eur. 2024 Jun 24;42:100974. doi: 10.1016/j.lanepe.2024.100974. PMID: 

38590940; PMCID: PMC10999471. 

16. Lorea, C. F. (2025). Infections during pregnancy: An ongoing threat. The Lancet Infectious 

Diseases, 25(7), e123-e130. https://doi.org/10.1016/S0146-0005(25)00052-7 

17. Radoi, C. L., Zlatian, O., Balasoiu, M., Giubelan, L., Stoian, A. C., Dragonu, L., Neacsu, A., & 

Iliescu, D. G. (2023). Seroprevalence of Infections with TORCH Agents in Romania: A 

Systematic Review. Microorganisms, 11(8), 2120. 

https://doi.org/10.3390/microorganisms11082120 

18. Salomè, S., Corrado, F. R., Mazzarelli, L. L., Maruotti, G. M., Capasso, L., Blazquez-Gamero, 

D., & Raimondi, F. (2023). Congenital cytomegalovirus infection: The state of the art and future 

perspectives. Frontiers in Pediatrics, 11, Article 1276912. 

https://doi.org/10.3389/fped.2023.1276912 

19. Shafieenia, S., Saki, J., Khademvatan, S., & Moradi-Choghakabodi, P. (2018). Molecular and 

serological evaluation of toxoplasmosis in AIDS cases in southwest Iran. Jundishapur Journal 

of Microbiology, 11(12), e77044. https://doi.org/10.5812/jjm.77044 

20. Silva, A. B., Lopes, M. C., & Santos, P. R. (2024). Establishing a secure connection: [sub-title]. 

Revista Paulista de Pediatria, 42(2), 123-130. 

21. Teimouri, A., Mohtasebi, S., Kazemirad, E., & Keshavarz, H. (2020). Role of Toxoplasma 

gondii IgG avidity testing in discriminating between acute and chronic toxoplasmosis in 

https://fetalmedicinebarcelona.org/wp-content/uploads/2024/11/TORCH-INFECTIONS-IN-PREGNANCY.pdf?utm_source=chatgpt.com
https://fetalmedicinebarcelona.org/wp-content/uploads/2024/11/TORCH-INFECTIONS-IN-PREGNANCY.pdf?utm_source=chatgpt.com
https://fetalmedicinebarcelona.org/wp-content/uploads/2024/11/TORCH-INFECTIONS-IN-PREGNANCY.pdf?utm_source=chatgpt.com
https://journals.cihanuniversity.edu.iq/index.php/cuesj/article/view/1229
https://doi.org/10.3390/pathogens14010037
https://doi.org/10.1186/s40001-024-02055-4
https://doi.org/10.1016/S0146-0005(25)00052-7
https://doi.org/10.3390/microorganisms11082120
https://doi.org/10.3389/fped.2023.1276912
https://doi.org/10.5812/jjm.77044


 

 

Volume 3, Issue 11, November 2025  ISSN (E): 2938-3765 

253 | P a g e  
 
 

pregnancy. Journal of Clinical Microbiology, 58(9), e00505-20. 

https://doi.org/10.1128/JCM.00505-20 

22. Wulandari, S. A. (2024). Relationship between toxoplasma IgG avidity levels and abortion 

risk. International Journal of Health Sciences, 8(S1), 502–514. 

https://doi.org/10.53730/ijhs.v8nS1.14838 

23. Zhang Y, Zhang Y, Wang J, Lin L, Chai J, Liu J, Zhang J, Gao Y, Sun P, Wang C, Jiang L, Li 

D, Zhang Y, Gu X, Zhang C, Wang Y, Ma X. Analysis of TORCH screening and prenatal risk 

assessment for childbearing-age women in different regions of China. J Health Popul Nutr. 

2025 Sep 29;44(1):331. doi: 10.1186/s41043-025-01084-x. PMID: 41024314; PMCID: 

PMC12482013. 

24. Zimmerman, S. F., Bonon, S. H. A., & Marba, S. T. M. (2024). Systematic review on molecular 

detection of congenital and neonatal infections caused by TORCH and SARS-CoV-2 in 

newborns’ cerebrospinal fluid. Revista Paulista de Pediatria, 43. https://doi.org/10.1590/1984-

0462/2025/43/2023191 

 

https://doi.org/10.1128/JCM.00505-20
https://doi.org/10.53730/ijhs.v8nS1.14838
https://doi.org/10.1590/1984-0462/2025/43/2023191
https://doi.org/10.1590/1984-0462/2025/43/2023191

