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Abstract

Background: Infection with cytomegalovirus (CMV) during preg-
nancy may lead to congenital disease. Very little is known about the 
seroepidemiology of CMV infection in pregnant women in Mexico. 
We sought to determine the seroprevalence and correlates of CMV 
infection in pregnant women in Aguascalientes City, Mexico.

Methods: Through a cross-sectional study design, 289 pregnant 
women were examined for anti-CMV IgG and IgM antibodies in 
Aguascalientes City, Mexico. A standardized questionnaire was used 
to obtain the socio-demographic, clinical and behavioral characteris-
tics of the pregnant women. The association between CMV infection 
and the characteristics of the pregnant women was assessed by bivari-
ate and multivariate analyses.

Results: Anti-CMV IgG antibodies were detected in 259 (89.6%) of 
the 289 pregnant women studied. None of the 289 pregnant women 
were positive for anti-CMV IgM antibodies. Seroprevalence of CMV 
infection was significantly lower (P = 0.03) in pregnant women with 
reflex impairment (5/8: 62.5%) than in those without this clinical fea-
ture (246/272: 90.4%). Seroprevalence of CMV infection was signifi-
cantly higher (P = 0.03) in pregnant women with 2 - 9 pregnancies 
(140/150: 93.3%) than in those with only one pregnancy (119/139: 
86.2%). Logistic regression analysis of socio-demographic and be-
havioral variables showed that seropositivity to CMV was associated 
with contact with children (odds ratio (OR) = 3.56; 95% confidence 
interval (CI): 1.17 - 10.84; P = 0.02), whereas high (> 150 AU/mL) 
anti-CMV antibody levels were negatively associated with washing 

hands before eating (OR = 0.17; 95% CI: 0.05 - 0.63; P = 0.007).

Conclusions: We found a high endemicity of CMV infection in 
pregnant women in Aguascalientes City, Mexico. Factors associated 
with CMV infection found in this study may be useful for an optimal 
planning of preventive measures against CMV exposure in pregnant 
women.
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rus; Infection; Pregnant women; Epidemiology; Mexico

Introduction

Human cytomegalovirus (CMV) is a double-stranded DNA 
virus, and a member of the Herpesviridae family [1, 2]. Infec-
tions with CMV are common worldwide [3]. Primary infec-
tion with CMV may lead to lifelong latency in the host with 
reactivation during periods of relative immunosuppression [1, 
2]. Principal sources of CMV infection during pregnancy are 
young children and intimate contacts [3, 4]. Primary infection 
with CMV occurs in approximately 1-4% of pregnancies [3]. 
Congenital transmission of CMV can occur with maternal pri-
mary infection, reactivation, or reinfection during pregnancy 
[5]. Congenital CMV transmission rates are as high as 50% 
in women who acquired primary CMV infection during preg-
nancy, and less than 2% in women with non-primary infec-
tion [3]. Intrauterine CMV transmission rates for primary and 
non-primary infections are about 30% and 0.2%, respectively 
[6]. CMV can also be transmitted from mother-to-child intra-
partum or during breastfeeding [3]. Primary CMV infection is 
mostly asymptomatic in immunocompetent adults; however, 
infection may manifest as a mild mononucleosis or flu-like 
syndrome with persistent fever and fatigue [3]. Congenital 
CMV infection represents a relevant cause of deafness and 
neurological damage in newborns [6, 7]. In addition, congeni-
tal CMV infection may lead to intrauterine growth retardation, 
microcephalia, petechiae, jaundice, hepatosplenomegaly, and 
ophthalmological disorders [8]. Infection with CMV can also 
be transmitted by blood transfusion [9], and organ transplanta-
tion [10].

The seroepidemiology of CMV infection in Mexico has 
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been scantily studied. We reported the seroepidemiology of 
CMV infection in pregnant women in the northern Mexican 
state of Durango [11]. In the present study, we sought to de-
termine the seroprevalence and correlates of CMV infection in 
pregnant women in the central Mexican city of Aguascalientes.

Materials and Methods

Study design and women studied

We performed a cross-sectional study of pregnant women in 
Aguascalientes City, Mexico, from October 2014 to February 
2016. Participants were enrolled consecutively in the study 
when attending their prenatal care consultations in three public 
health centers (Instituto de Servicios de Salud del Estado de 
Aguascalientes). Inclusion criteria for enrollment in the study 
were: 1) pregnant women at their 1 - 9 months of pregnancy; 
2) aged 13 - 45 years old; and 3) who voluntarily accepted to 
participate in the study. Pregnant women were invited to par-
ticipate in the study regardless of their socio-economic status, 
occupation, or educational level. In total, 289 pregnant women 
(mean age: 22.95 ± 6.29; range 13 - 42 years) were included 
in the survey.

Socio-demographic, clinical, behavioral and housing char-
acteristics of the pregnant women

We obtained the socio-demographic, clinical, behavioral, and 

housing characteristics from the pregnant with the aid of a 
standardized questionnaire in face-to-face interviews. Socio-
demographic items included age, ethnic group, birthplace, res-
idence, occupation, educational level, and socio-economic sta-
tus. Clinical characteristics included obstetric history (month 
of pregnancy, number of pregnancies, deliveries, cesarean sec-
tions and miscarriages), presence of any underlying disease, 
presence or history of lymphadenopathy, frequent headaches 
and impairments of memory, reflexes, vision and hearing, his-
tory of blood transfusions, hepatitis, surgery or transplants. 
Behavioral items included contact with children, foreign trave-
ling, sexual promiscuity, addictions, and washing hands before 
eating. Housing characteristics included type of flooring, form 
of elimination of excretes, and crowding.

Detection of anti-CMV IgG and IgM antibodies

A blood sample from each participant was collected. After 
centrifugation of blood samples, serum samples were obtained 
and kept frozen until analyzed. Sera were tested for anti-CMV 
IgG antibodies by the commercially available enzyme linked 
fluorescent assay (ELFA) “VIDAS CMV IgG” (BioMerieux, 
Marcy l’Etoile, France). This test allows qualitative and quan-
titative detection of anti-CMV IgG antibodies. Anti-CMV IgG 
antibody levels were expressed as Arbitrary Units (AU)/mL. 
A cut-off of 6 AU/mL was used for seropositivity. In addi-
tion, all serum samples were examined by the commercially 
available ELFA “VIDAS CMV IgM” (BioMerieux, France). 
This assay is a qualitative test for detection of anti-CMV IgM 
antibodies.

Figure 1. Individual values of anti-CMV IgG antibodies obtained in the 289 pregnant women studied.
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Statistical analysis

We performed the statistical analysis with the aid of the soft-
ware Epi Info 7 and SPSS version 15.0. For calculation of the 
sample size, we used a value of 20,000 as a population size 
from which the sample was selected, a reference seropreva-
lence of 89.2% [12] as expected frequency of the factor under 
study, 5% of confidence limits, a design effect of 1.0, one clus-
ter, and a confidence level of 95%. The result of the calculation 
was 147 subjects. The Pearson’s Chi-square test or the Fisher 
exact test (when cell values were < 5) was used to compare the 
frequencies among groups. The association between the char-
acteristics of the women and CMV seropositivity was assessed 
by bivariate and multivariate analyses. To avoid bias in the 
process of data analysis, clinical characteristics were analyzed 
separated from socio-demographic, behavioral and housing 
characteristics. Variables with a P value ≤ 0.20 obtained in the 
bivariate analysis were further examined by logistic regression 
using the Enter method. Odds ratios (ORs) and 95% confi-
dence intervals (CIs) were calculated, and a P value < 0.05 was 
considered statistically significant.

Ethical aspects

The Ethical Committee of Instituto de Servicios de Salud del 
Estado de Aguascalientes approved this project. The purpose 
and procedures of this study were explained to pregnant wom-
en. Participation in the study was voluntary, and a written in-
formed consent was obtained from all participants and from 
the next of kin of minor participants.

Results

Anti-CMV IgG antibodies were detected in 259 (89.6%) of 
the 289 pregnant women studied. Of the 259 anti-CMV IgG 
positive women, 16 (5.5%) had IgG levels higher than 150 
AU/mL, 40 (13.8%) between 100 and 150 AU/mL, and 203 
(70.2%) between 6 and 99 AU/mL. Individual values of an-
ti-CMV IgG antibodies obtained in the 289 pregnant women 
studied are shown in Figure 1. None of the 289 pregnant 
women were positive for anti-CMV IgM antibodies. General 
socio-demographic characteristics of the pregnant women sur-
veyed are shown in Table 1. None of the socio-demographic 
characteristics of pregnant women including age, ethnic group, 
birthplace, residence, occupation, educational level, and socio-
economic status was associated (P > 0.05) with seropositivity 
to CMV by bivariate analysis.

With respect to clinical characteristics, seroprevalence 
of CMV infection did not vary in pregnant women regardless 
of their health status, presence or history of lymphadenopa-
thy, frequent headaches and impairments of memory, vision 
or hearing. Table 2 shows a correlation of clinical data of 
pregnant women and seroprevalence of CMV infection. Se-
roprevalence of CMV infection was significantly lower (P = 
0.03) in pregnant women with reflex impairment (5/8: 62.5%) 
than in those without this clinical feature (246/272: 90.4%). In 

addition, seroprevalence of CMV infection did not vary with 
history of blood transfusions, hepatitis, or surgery (Table 2). 
None of the pregnant women had a history of organ transplan-
tation. Concerning obstetric history, seroprevalence of CMV 
infection was similar in pregnant women regardless of their 
month of pregnancy, number of deliveries, cesarean sections 
or miscarriages. In contrast, seroprevalence of CMV infection 
was significantly higher (P = 0.03) in pregnant women with 2 
- 9 pregnancies (140/150: 93.3%) than in those with only one 
pregnancy (119/139: 86.2%).

Concerning behavioral characteristics, seroprevalence of 
CMV infection did not vary in pregnant women regardless of 
their history of foreign traveling, sexual promiscuity, addic-
tions or washing hands before eating. Table 3 shows a correla-
tion of behavioral characteristics of pregnant women and CMV 
infection. In contrast, seroprevalence of CMV infection was 
significantly higher (P = 0.03) in pregnant women with con-
tact with children (241/266: 90.6%) than in those without this 
behavioral characteristic (14/19: 73.7%). None of the housing 
characteristics including type of flooring, form of elimination 
of excretes, and crowding was associated with CMV infec-
tion. Logistic regression analysis of socio-demographic and 
behavioral variables with P values ≤ 0.20 obtained by bivariate 
analysis (occupation, contact with children, and type of floor-
ing at home) showed that CMV infection was associated only 
with contact with children (OR = 3.56; 95% CI: 1.17 - 10.84; 
P = 0.02).

Further analysis to determine the association between 
high (> 150 AU/mL) anti-CMV IgG antibody levels and socio-
demographic, clinical, behavioral, and housing characteristics 
from the pregnant women was performed. Bivariate analysis 
of these characteristics showed that the presence of high CMV 
IgG antibody levels in pregnant women was associated (P < 
0.05) only with the variables including no washing hands be-
fore eating, health status, occupation and low education. Lo-
gistic regression analysis of socio-demographic and behavioral 
variables associated with high CMV IgG antibody levels ob-
tained by bivariate analysis showed that high antibody levels 
were associated only with no washing hands before eating (OR 
= 0.17; 95% CI: 0.05 - 0.63; P = 0.007).

Discussion

Very little is known about the seroepidemiology of CMV in-
fection in pregnant women in Mexico. We are aware of only 
two studies on the seroprevalence of CMV infection in preg-
nant women in Mexico. In a previous study, we reported the 
seroepidemiology of CMV infection in pregnant women in the 
northern Mexican city of Durango [11]. In another Mexican 
study, researchers reported the seroprevalence of CMV infec-
tion in pregnant women in Morelia, Michoacan [13]. There-
fore, in the present study, we investigated the seroprevalence 
and correlates of CMV infection in pregnant women in the 
central Mexican city of Aguascalientes. We found an 89.6% se-
roprevalence in pregnant women in Aguascalientes City. This 
seroprevalence is higher than the 65.6% seroprevalence found 
in pregnant women in Durango City [11]. The seroprevalence 
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of CMV infection in women in Aguascalientes is compara-
ble with a 92.6% seroprevalence of CMV infection reported 
in healthy women at reproductive age in Cuernavaca City in 
central Mexico [14], and an 89.2% seroprevalence found in 
a national survey in subjects aged 1 - 70 years old in Mexico 
[12]. In an international context, the seroprevalence found 
in pregnant women in Aguascalientes is as high as the 88.5-
100% seroprevalences reported in pregnant women in Ethiopia 
[15], China [16], Cuba [17], Iran [18], Brazil [19], Palestine 
[20], Turkey [21], and Nigeria [22]. On the other hand, the 
seroprevalence found in pregnant women in Aguascalientes is 
higher than the 42.3-66% seroprevalences reported in pregnant 
women in Germany [23], France [24], Poland [25], Japan [26], 

and Norway [27]. Therefore, comparison of the seropreva-
lence found in our study with those reported in other countries 
suggests that seroprevalence of CMV infection in pregnant 
women in Aguascalientes City could be placed in a high posi-
tion of endemicity. However, interpretation of this comparison 
of seroprevalences should be cautious since different labora-
tory methods for detection of anti-CMV IgG antibodies were 
used among the studies. In the present study, we used ELFA, 
whereas in the other studies, laboratory tests for detection of 
anti-CMV IgG antibodies other than ELFA were used.

We searched for seroprevalence association with socio-
demographic, clinical, behavioral, and housing characteristics 
from the pregnant women. Logistic regression analysis showed 

Table 1.  Socio-Demographic Characteristics of Pregnant Women and Prevalence of CMV Infection

Characteristic No. of women tested
Prevalence of CMV infection

P value
No. %

Age groups (years)
  20 or less 126 109 86.5 0.26
  21 - 30 126 115 91.3
  31 or more 37 35 94.6
Ethnic group
  Mestizo 266 239 89.8 1.00
  White 3 3 100.0
Birth place
  Aguascalientes State 240 217 90.4 0.49
  Other Mexican State 46 39 84.8
  Abroad 1 1 100.0
Residence area
  Urban 206 183 88.8 0.63
  Rural 76 69 90.8
Educational level
  No studies 3 3 100.0 0.35
  1 - 6 years 31 26 83.9
  7 - 12 years 225 205 91.1
  > 12 years 30 25 83.3
Occupation
  Agriculture 2 2 100.0 0.09
  Housewife 230 211 91.7
  Business 10 8 80.0
  Employee 10 9 90.0
  Student 24 17 70.8
  Professional 7 6 85.7
  None 5 5 100.0
  Other 1 1 100.0
Socio-economic level
  Low 66 58 87.9 0.54
  Medium 220 199 90.5
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Table 2.  Bivariate Analysis of Clinical Data and Infection With CMV in Pregnant Women

Characteristic No. of women tested Prevalence of CMV infection P valueNo. %
Clinical status
  Healthy 269 241 89.6 1.00
  Ill 12 11 91.7
Lymphadenopathy ever
  Yes 25 21 84 0.32
  No 252 226 89.7
Headache frequently
  Yes 77 71 92.2 0.36
  No 208 184 88.5
Memory impairment
  Yes 17 15 88.2 0.69
  No 268 240 89.6
Reflexes impairment
  Yes 8 5 62.5 0.03
  No 272 246 90.4
Hearing impairment
  Yes 25 24 96 0.49
  No 260 231 88.8
Visual impairment
  Yes 45 43 95.6 0.19
  No 239 211 88.3
Surgery ever
  Yes 71 67 94.4 0.14
  No 213 188 88.3
Blood transfusion
  Yes 8 8 100 1.00
  No 276 246 89.1
Hepatitis
  Yes 14 13 92.9 1.00
  No 269 240 89.2
Month of pregnancy
  1 6 4 66.7 0.74
  2 17 16 94.1
  3 27 24 88.9
  4 38 35 92.1
  5 54 47 87
  6 40 35 87.5
  7 48 44 91.7
  8 48 43 89.6
  9 4 4 100
Pregnancies
  One 139 119 86.2 0.03
  2 - 9 150 140 93.3
Deliveries
  Yes 99 91 91.9 0.32
  No 186 164 88.2
Cesarean sections
  Yes 57 53 93 0.33
  No 229 203 88.6
Abortions
  Yes 39 35 89.7 0.95
  No 247 221 89.5
Stillbirths
  Yes 6 6 100.0 1.00
  No 280 250 89.3
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that seropositivity to CMV was associated with contact with 
children. Young children are considered the key transmis-
sion risk of CMV infection for pregnant women [4, 15, 28]. 
However, the association between seropositivity to CMV and 
contact with children found in the present study conflicts with 
that reported in a study of pregnant women in Poland where 
researchers found that occupational risk related to contact with 
children was not related with the prevalence of anti-CMV IgG 
antibodies [25]. Logistic regression analysis also showed in 

our study that high anti-CMV IgG levels were negatively as-
sociated with washing hands before eating. To the best of our 
knowledge, this is the first report of a negative association be-
tween high anti-CMV IgG antibodies and washing hand before 
eating. In a study of CMV survival and transferability and the 
effectiveness of common hand-washing agents against CMV 
on live human hands, viable CMV was recovered from 4/20 
hands 10 min after diaper wipe cleansing [29]. Hand washing 
is considered an effective means of preventing the acquisition 

Table 3.  Bivariate Analysis of Behavioral Characteristics of Pregnant Women and CMV Infection

Characteristic No. of women tested
Prevalence of CMV infection

P value
No. %

Traveled abroad
  Yes 11 11 100.0 0.61
  No 272 243 89.3
National trips
  Yes 115 104 90.4 0.85
  No 166 149 89.8
Alcohol consumption
  Yes 16 13 81.3 0.25
  No 273 246 90.1
Tobacco consumption
  Yes 25 22 88.0 0.78
  No 264 237 89.8
Drug use
  Yes 1 1 100.0 1.00
  No 288 258 89.6
Sexual promiscuity
  Yes 1 1 100.0 1.00
  No 288 258 89.6
Washing hands before eating
  Yes 265 239 90.2 0.44
  No 20 17 85.0
Contact with children
  Yes 266 241 90.6 0.03
  No 19 14 73.7
Floor at home
  Ceramic, wood or concrete 281 252 89.7 0.20
  Soil 2 1 50.0
Toilet facilities
  Sewage pipes 264 235 89.0 1.00
  Latrine or another 8 8 100.0
Crowding at home
  No 190 169 88.9 0.77
  Semi-crowded 60 55 91.7
  Overcrowded 23 20 87.0
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of CMV by pregnant women and by individuals who care for 
children [30]. Our result further stresses the protective role of 
washing hands to avoid CMV infection in pregnant women. 
Furthermore, in our study, seroprevalence of CMV infection 
was significantly higher in pregnant women with 2 - 9 preg-
nancies than in those with only one pregnancy. This is likely 
due to contact with children since women with several preg-
nancies have contact with their own children whereas women 
at their first pregnancy do not have still contact with their chil-
dren. In the current study, seroprevalence of CMV infection 
was significantly lower in pregnant women with reflex impair-
ment than in those without this clinical feature. This result sug-
gests that CMV infection did not play an important role in re-
flex impairment in the pregnant women studied. Based on our 
results of CMV IgG and IgM antibodies tests, all seropositive 
women had latent infections. Known factors for CMV infec-
tion including age [26], socio-economic status [14, 31], sexual 
promiscuity, education [14], and blood transfusion [32] were 
not found associated with CMV infection in our study.

The present study has some limitations. The sample size 
of pregnant women was relatively small. Only pregnant wom-
en attending in one of several health institutions in Aguas-
calientes City were studied. No pregnant women attending in 
private clinics were studied. Therefore, further studies to deter-
mine the epidemiology of CMV infection in pregnant women 
in Aguascalientes should be conducted.

Conclusions

We found a high endemicity of CMV infection in pregnant 
women in Aguascalientes City, Mexico. Factors associated 
with CMV infection found in this study may be useful for an 
optimal planning of preventive measures against CMV expo-
sure in pregnant women.
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