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Materials and Methods

Study design and setting:  

A case-control study was conducted in Babylon Province between February 2023 and February 

2024 in the Babylon Maternity and Children’s Teaching Hospital and Al-Hashimiya General 

Hospital in Babylon Province, Iraq. 
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Inclusion and exclusion criteria:  

Inclusion criteria for the patient group consisted of women within the reproductive age 

group from 18 to 41 years during the miscarriage stage. Exclusion criteria included women with 

chronic diseases, miscarriage women with low viral load copies (<10×10³ copies/mL), miscarriage 

women infected with other causative agents, and immunocompromised women. 

 

        The serological test was done by VIDAS® (Vitek Immunodiagnostic Assay System), 

manufactured by BioMérieux in France, and was used to identify HCMV IgM and IgG antibodies. 

The technique behind enzyme-linked fluorescent assays (ELFA) is the foundation of VIDAS. The 

results: HCMV IgM Positive, if the HCMV IgM result is 0.90 AU/mL or higher  Negative: If the 

HCMV IgM result is less than 0.70 AU/mL, it is considered negative  

The results: HCMV IgG Positive, if the HCMV IgG 

result is ≥ 6 AU/mL Negative, if the HCMV IgG result is <4 AU/mL,
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The expression of the HCMV-miR-UL148D gene in the study group
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4. Discussion 

a 2.66-fold change, 

and HCMV-miR-UL36-3P showed a 21.16-fold change in the miscarriage group. This suggests 

that the gene is upregulated in women with HCMV-associated miscarriage, potentially indicating 

its involvement in the pathogenesis of HCMV infection during pregnancy. 

.19 Numerous studies have demonstrated the significance of microRNAs in 
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cytomegalovirus 20 and found that HCMV-miR-UL148D, with a fold change of 1.73, could serve 

as an indicator of adverse pregnancy outcomes (APO) in pregnant women who have contracted 

HCMV. This 

expression. A study was conducted by W. Zhou et al. 21 on the different expression patterns of 

microRNAs encoded by human cytomegalovirus in circulation from virus latency to 

reactivation. Their results showed an increase in gene expression in those infected with 

cytomegalovirus, which was a 2.87-fold change, and this result is similar to our findings in terms 

of increased gene expression. 

          In the current study, it was shown that the mean level of HCMV-miR-UL36-3P expression 

in the miscarriage women group was upregulated. This suggests that the gene is upregulated in 

women with miscarriage, potentially indicating its involvement in the pathogenesis of HCMV 

infection during pregnancy. Numerous studies have demonstrated the significance of 

microRNAs in cytomegalovirus. A study by Z. Gao et al.20 found that HCMV-miR-UL36-3P, 

with a fold change of 1.59, could serve as an indicator of adverse pregnancy outcomes (APO) in 

pregnant women who have contracted HCMV. Another study indicated that the microRNA-145 

gene has a function in the combination of cisplatin and C. fistula extract, which dramatically 

causes apoptosis 22. This result is similar to our findings, as we showed an increase in gene 

expression. Another study conducted by Khikani  et al. revealed that the expression of HCMV-

miR-UL36-3P in the miscarriage group was 3.11-fold higher than in the control group 23, 9; this 

result is similar to our findings. According to a report by Y. Huang et al., 24 
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Conclusion:  HCMV-miR-UL148D and HCMV-miR-UL36-3P

cytomegalovirus infection than in healthy 

women. This shows that these microRNAs might play an important role in the pathophysiology of 

HCMV-related reproductive problems. Further studies are needed to clarify their mechanisms and 

potential usefulness as biomarkers for predicting miscarriage risk in the setting of HCMV 

infection. 

Study limitations: The present study was conducted using a moderate sample size from a single 

geographic region. Future multicenter studies with larger sample sizes may further strengthen and 

generalize the current findings. 
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Target  Sequence Primer sequence 5' - 3' 
Tm(ᵒC

) 
GC% 

UL148D 
Stem loop 

GTCGTATCCAGTGCAGGGTCCG

AG 

GTATTCGCACTGGATACGACCG

GTGA 

78.3 58 

F CACGCATCGTCCTCCCCTT 66 63 

UL36-

3P 

Stem loop 

GTCGTATCCAGTGCAGGGTCCG

AG 

GTATTCGCACTGGATACGACGC

ACGT 

77.5 58 

F CGCGCGTTTCCAGGTGTTT 63.3 58 

U6  F CACTAGGCGCTCACTGTTCTC 62 57 

R AATCCGTTGACTCCGACCTT 61.4 50 

Univers

al
R CCAGTGCAGGGTCCGAGGTA 68.2 65 

Reverse

U6: Small nuclear RNA used as an internal control
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Analyte 
Sensitivity 

(%) 

Specificity 

(%) 
95% CI 

AUC ± 

SE 

Cut-off 

value 
p-value 

HCMV-

miR-

UL148D 

96 98 0.92-1.00 
0.94 ± 

0.04 
2.0 < 0.001 

HCMV-

miR-UL36-

3P 

91 87 0.83-0.97 
0.94 ± 

0.10 
1.3 < 0.001 

 

Non-Ssignificant p-value > 0.05; **: Significant p-value < 0.01 
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