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Abstract

:

Background: Cytomegalovirus (CMV) infection represents a major issue worldwide, since it constitutes the most common viral congenital infection, with a prevalence of 0.58% and 1–5% in developed and developing countries, respectively. According to recent studies, prenatal treatment significantly decreases the risk of vertical CMV transmission, and early intervention may even prevent the termination of pregnancy. This study aimed to investigate the level of awareness of CMV among pregnant patients through a semi-systematic review. Methods: We included all of the original articles investigating knowledge and awareness about CMV infection among pregnant women. Our research included the PubMed database. Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement, the Covidence system automatically guided us to screen the titles and/or abstracts, and then full-texts, followed by data extraction from the eligible studies. Results: We screened 764 studies altogether, with 13 studies included in this analysis. Knowledge about the existence of CMV infection risk varied between the articles, ranging from 11.4% in a study performed in Ireland to 60% reported in a study on the French population. Studies analyzing the impact of educational interventions on patients’ knowledge about preventive measures reported significant improvement compared to their level of awareness before the intervention. Conclusions: Patients’ awareness and knowledge about CMV seemed to be generally low or very low during the last decade before the development of effective secondary prevention methods. Educational interventions seem to be effective, and therefore their wide use could be of potential benefit. In the era of available secondary prevention of vertical transmission, it is crucial to concentrate the efforts of different stakeholders to increase the awareness of cCMV among pregnant women.
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1. Introduction


Cytomegalovirus (CMV) is a DNA virus belonging to the Herpesviridae family [1]. Prenatal CMV infection represents a major issue worldwide since it constitutes the most common viral congenital infection, with a prevalence of 0.58% and 1–5% in developed and developing countries, respectively [2,3,4,5]. The concern is primarily associated with the risk of long-term complications for the affected individuals. Notably, congenital neurological defects, particularly non-genetic sensorineural hearing loss (SNHL), are predominantly caused by CMV, both in cases of primary and non-primary maternal infection [6]. SNHL is observed in approximately 10.7–32.4% of all children diagnosed with congenital CMV (cCMV) [7]. Other complications include several ophthalmologic manifestations, developmental delays, and neuroimaging abnormalities [8,9,10]. Furthermore, these possible sequelae necessitate prolonged medical observation and various therapeutic interventions. This has prompted further research and the revision of screening and treatment protocols.



Regarding the possibilities of secondary prevention and prenatal treatment, many limitations were concerned with the potential teratogenic and mutagenic effects of valganciclovir [11]. According to recent studies, valacyclovir treatment significantly decreases the risk of vertical CMV transmission, and early intervention may even prevent the termination of pregnancy [12,13,14]. Valacyclovir is characterized by pregnancy category B, according to the Food and Drug Administration (FDA) [15]. With concentrations ten and seven times higher than in human plasma levels, no teratogenic effect in rodents was observed [15]. Therefore, valacyclovir treatment is recognized for the secondary prevention of cCMV. However, it is important to emphasize that the basis for preventing cCMV infection remains primary prevention among pregnant women. This includes compliance with principles of hygiene such as washing hands after changing diapers or touching toys, avoiding contact with contaminated bodily fluids, including saliva, urine, breast milk, genital secretions, and plasma, and refraining from sharing food or drinks with young children or kissing them. Consequently, raising awareness about the risk of cCMV infection among patients might mitigate the issue by preventing primary infection and, if needed, initiating antiviral therapy during gestation. Nonetheless, this would only be possible with proper patient awareness.



This study aimed to investigate the level of the awareness of cCMV among the population of pregnant patients through a semi-systematic review. We investigated three different areas of knowledge about cCMV: the infection itself, preventive measures, and complications following infection.




2. Materials and Methods


2.1. Selection of Studies


We included all of the original articles investigating knowledge and awareness about cCMV infection among pregnant women. Additionally, our inclusion criteria comprised a requirement for the availability of the full text in the English language. We excluded studies enrolling non-pregnant individuals or postpartum women. We used Covidence software (Veritas Health Innovation Ltd., Melbourne, Australia) for study selection and data extraction [16]. Two co-authors (J.K.B. and A.U.) screened the studies for their eligibility. In cases of discrepancy, a third co-author (E.B. or P.B.) was consulted. Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement, the Covidence system automatically guided us to screen first the titles and/or abstracts, and then perform full-text reviews, followed by data extraction from the eligible studies [16,17].




2.2. Search Strategy


Our research included the PubMed database. We defined the population as pregnant women, both primiparous and multiparous, as awareness during pregnancy is crucial for the primary and secondary prevention of cCMV. To address our research question, we used Medical Subject Headings (MeSH) of the relevant terms for cCMV and neonate, as well as various synonyms of ‘awareness’. Our PubMed advanced search query was the following: ((((((CMV) OR (Human cytomegalovirus)) OR (Cytomegalovirus)) OR (cytomegalovirus infection)) OR (HCMV)) AND ((((((awareness) OR (knowledge)) OR (attitude)) OR (Perception)) OR (Familiarity)) OR (Education))) AND ((((((congenital) OR (Inborn)) OR (neonatal)) OR (perinatal)) OR (neonate)) OR (fetal)). The search was performed on 30 January 2024. Our study did not employ any additional search strategies beyond the initial approach.




2.3. Data Extraction


Following the completion of the study selection process, we compiled the following information from the full text: authors’ names, publication year, country, sample size, data collection method, and the results of questions inquiring about general information about cCMV infection, primary preventive measures (PPM), and possible complications.





3. Results


We screened 764 studies altogether, including 13 studies in the final analysis (Figure 1). The detailed results of a review of the selected studies are presented in Summary Table 1. Knowledge about the existence of cCMV infection risk varied between the studies, ranging from 11.4% in a study by Basit et al. performed in Ireland to 60% reported in a study on the French population by Cordier et al. [18,19]. The baseline level of knowledge about the possible primary prevention of cCMV infection was rather unsatisfactory. Studies analyzing the impact of educational interventions on patients’ knowledge about preventive measures reported significant improvement compared to the levels of awareness before the intervention [20,21,22]. The most commonly identified complication of cCMV infection was hearing loss; however, in the majority of cases, the studied population initially had little to no knowledge of complications associated with CMV infection in pregnancy.




4. Discussion


In the results of our review, the complex issue of cCMV awareness among pregnant women emerges as a multifaceted concern warranting a comprehensive examination. Numerous insightful observations can be extracted from our analysis.



Based on the studies included in our review, it is noteworthy that all analyzed studies, even if published after 2020, described the awareness of populations evaluated predating this year (Table 1). It is significant in the light of the publication of the first randomized controlled trial (RCT) proving the effectiveness of high doses of oral valacyclovir in the secondary prevention of cCMV [12]. The very study mentioned has changed the general approach toward cCMV, especially following a recent meta-analysis from 2024, which included two additional observational studies confirming the effectiveness of valacyclovir [31]. Therefore, the lack of proven and effective secondary prophylaxis at the time of all of the analyzed awareness studies should be taken into account.



The general awareness about cCMV in all of the analyzed studies was considered to be low or very low—the lowest percentage of patients who declared an awareness of cCMV was 11.4% in the Irish population (Table 1) [18]. It is important to notice that all of the analyzed study groups were recruited from developed countries (Table 1). In 11 out of 13 analyzed articles, the declared awareness ratio did not exceed 40% of the studied groups [20,21,22,23,24,25,27,28,29,30]. The two exceptions were the Italian study by Vena et al., which reported a ratio of 59.1%, and the French study by Cordier et al., which showed a general ratio of knowledge of 60% [18,24]. Even those relatively satisfactory awareness ratios should be approached with caution. When patients in the study by Vena et al. were further asked about primary preventive measures against cCMV infection, only 8.4% of respondents correctly identified all three proposed behaviors [26]. Based on these findings, it can be suspected that respondents could overestimate their knowledge and understanding of what cCMV is. Furthermore, in the study by Cordier et al., the analyzed group consisted of patients from a university hospital, in which 74% of respondents declared CMV awareness, and from a general hospital, where only 34% of respondents stated the same [19]. The ratio collected in the latter hospital is similar to other studies and can be considered to be more representative of the general population.



As the general knowledge of cCMV was low, one-third of the analyzed studies tried to identify demographical factors associated with higher levels of cCMV awareness [18,19,27]. Higher cCMV awareness was associated with specific demographic factors traditionally typical for higher socioeconomic status: higher education [18,19], non-migrant status [18], and employment status, especially in the healthcare sector [27]. Unfortunately, no study examined the association between demographic factors and not only CMV awareness, but also the knowledge of primary preventive methods or actual preventive behaviors.



Only one of the analyzed studies, performed by Suga et al., tried to estimate the changes in cCMV awareness over time [30]. The study period was 6 years and was divided into four periods; no significant changes were observed. No specific educational intervention was performed over the examined period. Similarly, upon comparing the overlooked findings of all of the studies, no consistent trend toward changes in CMV awareness can be seen; the study with the lowest knowledge ratio was from 2019, while the one with the highest was from 2012 [18,19]. The studies were of heterogeneous design and explored different patient groups.



The knowledge about effective PPM in the analyzed studies is, in most cases, considered even poorer than the general awareness of cCMV. Among the included studies, nine analyzed patients’ knowledge about PPM, one investigated the use of PPM, and one reported patients’ attitudes towards PPM. Across all studies (six in total), in which comparison was feasible, the percentage of correct answers regarding various PPM was lower than the declared knowledge or awareness about cCMV [18,19,25,26,28,30]. The study that analyzed attitudes towards the proposed PPM found a generally positive outlook, with a strong belief in their overall ease of application [27]. The study that analyzed the use of PPM focused on the effect of educational intervention and did not provide specific ratios of initial PPM use [20].



The knowledge about the complications of cCMV was analyzed only in six out of thirteen of the included studies [19,20,21,22,25,29]. One of the studies, unfortunately, did not present its results on this topic at all [21]. The general knowledge about the complications of cCMV did not differ from the previously analyzed two topics, and could be considered to be low or very low. Knowledge about severe complications of cCMV did not exceed 20% of the included patients, except in the aforementioned French study by Cordier et al., in which the neurological complications following cCMV were correctly identified by up to 53% [19]. In this case, however, the population in the study was highly specific and consisted of a large proportion of women from a university hospital.



An interesting topic studied by three of the analyzed studies was the effectiveness of educational interventions [20,21,23]. The authors of the studies agreed that, in the context of low knowledge about cCMV in the general population, there is an urgent need to change that situation. All of the studies proved the significant positive impact of educational interventions, which ranged from educational videos to educational leaflets. The positive impact was seen in all of the analyzed aspects—knowledge about cCMV, PPM, and the complications. The English study by Colbert et al. was designed as a pilot study for a wider intervention in the general UK population, and this context proved the possible effectiveness of educational interventions for the general population [20]. All of the mentioned studies, unfortunately, lacked an analysis of the effectiveness on actual cCMV infection rates and cost-effectiveness calculations.



Considering the recent findings on effective secondary prevention and prenatal treatment opportunities, it is even more clinically relevant to provide pregnant patients with access to reliable educational resources and increase their awareness about cCMV [12,13,31]. One of the strengths of this semi-systematic review is understanding the general perspective and current knowledge status, as well as the identification of areas for improvement due to the inspection of studies including pregnant patients. We decided to include all pregnant patients as they are the target group for secondary prevention during pregnancy. Without their knowledge about the existence and consequences of cCMV, it is not possible to effectively introduce prenatal treatment and avoid/decrease the severity of vertical infections. Our study also indicated a lack of accessible data on the awareness of pregnant women from the low- and middle-income countries and identified a need for adequate research in those settings.



In the opinion of the authors of the review, future studies analyzing CMV awareness and various educational interventions should include knowledge about effective secondary prevention in the form of high doses of valacyclovir. The presented results support a high demand for updating societies’ guidelines to include the possibility of secondary prevention and prenatal treatment for cCMV as well as proposals for increasing pregnant patients’ awareness of cCMV [12,31,32].




5. Conclusions


Patients’ awareness and knowledge about cCMV in developed countries seemed to be generally low or very low during the last decade before the development of effective secondary prevention methods. Educational interventions seem to be effective, and therefore their wide use could be of potential benefit. In the era of available secondary prevention of vertical transmission, it is crucial to concentrate the efforts of different stakeholders to increase the awareness of cCMV among pregnant women.
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Figure 1. PRISMA flow diagram of the screening process. 
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Table 1. Data extraction results.
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Authors

	
Publication

Year

	
Country

	
Study Population

	
Data Collection Method

	
Assessed Areas of Knowledge




	
Infection

	
Preventive Measures

	
Complications






	
1.

	
Schaefer et al. [21]

	
2020

	
USA

	
263 pregnant women < 34 weeks of gestation

	
Outpatient clinic, two self-reported questionnaires—initial and 2–4 weeks post-education

	
A total of 33% of patients declared knowledge about cCMV prior to intervention; this increased to 75% after educational intervention (p < 0.001).

	
PPM was well-accepted by the patients in the initial questionnaire; after educational intervention significant improvement in washing hands after handling toys (p < 0.001); avoiding children’s saliva (p < 0.007); and washing hands after wiping children’s face (p < 0.01).

	
Present in the questionnaires, results not presented.




	
2.

	
Beaudoin et al. [23]

	
2021

	
Canada

	
234 pregnant women 11–16 weeks of gestation

	
Self-administered questionnaire at obstetrics outpatient unit after educational intervention

	
A total of 74.4% of patients were unaware of the risk of cCMV infection (before educational intervention).

	
Two questions about PPM based on the Likert scale. The median scores were 3.75/5 for avoiding sharing behaviors and 4.0/5 for not kissing a child on the lips.

	
Not analyzed.




	
3.

	
Greye et al. [24]

	
2022

	
Germany

	
1233 pregnant women

	
Interviewer or self-administered questionnaire in five hospital-based maternity units

	
A total of 38% of all patients were educated about cCMV—the lowest number in comparison to other congenital infections.

	
Not analyzed.

	
Not analyzed.




	
4.

	
Monteiro et al. [25]

	
2023

	
Portugal

	
80 pregnant women in the third trimester

	
Self-reported questionnaire in a single secondary center

	
Knowledge about cCMV was estimated to be low (<4/10 Y/N answers) in 56.3% of patients, medium in 38.8% of cases (>3/10 and <8/10 Y/N answers), and high in 5.0% (>7/10 Y/N answers) of the patients.

	
Three questions about PPM measures—correct answers ratio spanned from 23.8% to 27.5%.

	
Simple, single question about the possibility of birth defects associated with cCMV—60% of respondents answered correctly.




	
5.

	
Vena et al. [26]

	
2021

	
Italy

	
296 pregnant patients attending antenatal visits

	
Self-reported questionnaire

	
A total of 59.1% of patients declared knowledge about cCMV.

	
A total of 25% of patients recognized at least one correct PPM, 11% recognized two, and 8.4% correctly recognized all proposed PPM.

	
Not analyzed.




	
6.

	
Calvert et al. [20]

	
2021

	
UK

	
103 pregnant patients attending antenatal visits living with at least one child younger than 4 years old

	
Self-administered questionnaire at baseline and after randomized educational intervention at 34 weeks of gestation

	
A total of 36% of respondents were “familiar” with cCMV at baseline; targeted educational intervention significantly improved general knowledge about cCMV.

	
Targeted educational intervention significantly improved knowledge about cCMV prevention.

	
Targeted educational intervention significantly improved knowledge about cCMV complications.




	
7.

	
Lim, Tan & Tan [27]

	
2012

	
Singapore

	
200 pregnant patients attending antenatal visits.

	
Self-administered questionnaire at the outpatient clinic.

	
A total of 20% of respondents were aware of cCMV, more commonly in the healthcare workers group (55%; p < 0.001).

No other factors associated with cCMV awareness were found to be significant.

	
Knowledge about PPM not analyzed. Attitude towards CDC-proposed PPM was found to be positive—guidelines were found to be “easy” or “very easy” to implement by between 81.7% to 98.0% of respondents.

	
Not analyzed.




	
8.

	
Morioka et al. [28]

	
2014

	
Japan

	
342 pregnant women at various stages of pregnancy

	
Self-administered questionnaire completed at University Hospital.

	
A total of 18% of respondents were aware of cCMV, 8% correctly reported infection sources.

	
A total of 4% reported definite knowledge about PPM, 7% reported some knowledge, and 85% had no knowledge.

	
Not analyzed.




	
9.

	
Kobayashi et al. [29]

	
2021

	
Japan

	
535 pregnant women at various stages of pregnancy and 571 men and non-pregnant women from the general population.

	
A web-based self-reported questionnaire among selected patients.

	
A total of 16.1% of pregnant women were aware of cCMV (10.2% in the general population; p < 0.004);

	
Among the PPM proposed by the authors, “Wash hands after diaper changing” was correctly chosen by 43.0% of pregnant women, “Avoid kissing young children on the mouth” by 46.5%, “Do not share food, drink, or cutlery with young children” by 41.9%, and “Use a condom during sexual intercourse” by 19.8%. No differences from the general population were observed.

	
cCMV sequelae correctly chosen by the patients were hearing loss—22.1%, developmental delay—16.3%, motor delay—14.0%, epilepsy—5.8%, and visual problems—17.4%. No differences from the general population were observed.




	
10.

	
Suga et al. [30]

	
2021

	
Japan

	
1144 pregnant women

	
Self-administered questionnaire at University Hospital

	
A total of 33% of patients were aware of cCMV. Awareness of cCMV did not change significantly during the observation period (2012–2018).

	
Among patients aware of cCMV, 27.2% of patients knew PPM.

	
Not analyzed.




	
11.

	
Lazzaro et al. [22]

	
2019

	
Australia

	
457 pregnant women

	
Two self-administered questionnaires at two maternity hospitals in pregnancies < 32 weeks of gestation and after informational intervention.

	
16% of patients reported knowledge about cCMV existence.

	
A total of 55% initially vs. 99% after education identified thorough hand-washing as PPM (p < 0.001); 35% initially vs. 98% identified using the same cutlery as a child as effective PPM (p < 0.001); 36% vs. 98% identified not kissing a child on the mouth as PPM (p < 0.001); and 34% vs. 94% identified not touching a child’s urine or running nose correctly (p < 0.001).

	
Initially, 35% of women knew about deafness caused by c CMV—after educational intervention this was 85% (p < 0.001); initially, 38% knew about learning problems in children—in the second questionnaire this was 81% (p < 0.001).




	
12.

	
Basit et al. [18]

	
2019

	
Ireland

	
282 pregnant women

	
Self-administered questionnaire at the antenatal visit (12–14 weeks of gestation)

	
A total of 11.4% of women knew about cCMV. Higher awareness was significantly associated with first language not being English (p < 0.001), being born outside Ireland (p < 0.001), and increasing education levels. (p < 0.03).

	
Correct answers for PPM were as follows: “washing hands with soap and water after changing a child’s nappy”—19.5%, “not sharing food, drink or other utensils with younger children”—7.9%, “not kissing young children under the age of 5 or 6 years on the mouth and the cheek”—6.5%.

	
Not analyzed.




	
13.

	
Cordier et al. [19]

	
2012

	
France

	
362 pregnant women

	
Self-administered questionnaire at the antenatal visits in two hospitals—one university hospital with a policy of CMV education and a general hospital without such a policy.

	
A total of 60% of all patients knew of cCMV (74% in a university hospital vs. 34% in a general hospital; p < 0.001). Awareness was statistically associated with the hospital’s CMV information policy, higher maternal educational level, higher parity, and field of employment (healthcare).

	
A total of 92% of the patients recognized frequent hand washing as a PPM; 86% knew avoiding sharing cups, plates, utensils, and food is an effective PPM; 89% knew to avoid kissing on the mouth; and 72.4% of patients knew all of the presented hygiene rules.

	
Hearing loss and mental delay were identified as results of congenital CMV infection by 42% and 53% of all patients who knew about cCMV.
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