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Abstract 

Introduction: Measles is a childhood disease that causes significant morbidity and mortality in 

low-income countries. Mortality reduction depends on the level of immunization of the infant 

and therefore that of the mother. The period from birth to the 9th month of life could be a high-

risk area for morbidity and mortality. Therefore, we proposed to assess the immune status of 

infants in respect to measles as well as the associated factors. 

 

Methodology: We conducted an analytical cross-sectional study, from January 2023 to January 

2025 at the General and Laquintinie Hospital of Douala. All mothers and their infants who were 

treated in these two hospitals were included in this study. The sampling type was consecutive 

and a technical sheet was used to collect sociodemographic data and vaccination history of the 

mother-infant. For the search for the protective titer, a sample of 5ml of venous blood was taken 

from adults and 1.1ml from infants; anti-measles IgG quantification was done using a sandwich 

Elisa technique. The protective antibody titer was ≥200 mIU/ml and the collected data were 

analyzed on Excel 2013, epi info 7.3, Studio R and SSPS 20 software, then the search for 

associated factors was done by logistic regression and also presented in the form of odds ratio; 

the significance threshold was set at 5%. 

 



                       International Journal of Medical Science and Health Research 

Vol.9, No. 03; 2025 

ISSN: 2581-3366 

www.ijmshr.com Page 63 

 

Results: A total of 200 infants aged 1 to 6 months and their mothers were recruited. The 

prevalence of a protective level (≥ 200 mIU/ml) was 16% among infants and 49% among their 

mothers. Breastfeeding and weight of the infant were correlated with maternal antibody levels. 

This was also the seen between infant age range and the dynamics of maternal antibody 

transmission. Among the infants' mothers, educational level, professional status as a trader and 

housewife, community lifestyle, occupation in contact with children under 5 years of age, history 

of illness, vaccination booster, and HIV status were protective factors (P < 0.005). 

 

Conclusion: A significant proportion of infants and their mothers had antibody titers below the 

protective level, hence the risk of measles virus infection in the pre-vaccination period. 

 

Keywords: Dynamics transmission, measles antibodies, protection rate, Douala 

 

Introduction 

Measles is a highly contagious childhood infectious disease [1]. It is generally known as a mild 

viral illness and is one of the most contagious infections worldwide [2]. Transmission occurs 

through the air, directly from an infected individual via airborne droplets, or indirectly due to the 

persistence of the virus in the air or on a surface contaminated by nasopharyngeal secretions [1]. 

It is endemic and epidemic in developing countries, where it is responsible for significant infant 

morbidity and mortality despite the existence of an effective vaccine [3]. Women of childbearing 

age who have already developed the disease or have been vaccinated against measles 

nevertheless benefit from immunity that can be transmitted to the fetus during gestation [2; 4]. 

The concentration of antibodies in newborns at birth is proportional to the levels of maternal 

antibodies acquired during pregnancy and decreases steadily during the first months of life to 

disappear around the sixth month [5, 6]. 

 

Worldwide, WHO estimates that 10.3 million measles cases were reported in 2023, an increase 

of 20% compared to 2022 [11]. France is the most affected European country by measles 

epidemic. Between January 1 and March 14, 2025, 180 cases of measles were reported; these 

cases particularly affected children aged 1-4 years (21.1%) and infants under one year old 

(14.4%) [12]. The African region recorded a drop in the measles vaccination coverage rate of 

72% compared to 74% in 2017 [13]. In Congo in 2012, the incidence rate of measles was 100 

cases per 1000 inhabitants [14]. In Nigeria, in 2005, Oluseyi et al carried out a study in pediatrics 

and the frequency of measles immunity was 42% [15]. Between 2008 and 2014, a prevalence of 

24.41% of measles cases in children with fever and skin rash was reported in Cameroon [16]. In 

2020, there was a resurgence in 78 health districts in the ten regions of Cameroon causing 11 

deaths and in the same year, Okalla et al. conducted a study in infants aged 0-9 months in the 

city of Douala which revealed a low seroprevalence (39%) of anti-measles antibodies [17,18]. In 

2023 a persistent measles epidemic affecting more than 3,000 Cameroonian children, Petouonchi 

et al in 2024 had found a low frequency of anti-measles IgG (78.13%) in pregnant women in the 

city of Douala [19, 20].  
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However, pregnant women who had received the measles vaccine in their childhood and others 

took the booster dose but do not produce antibodies, and others lose their immunity over time, 

hence the low transmission during gestation to their fetuses, which could be the cause of measles 

in the neonatal period. Data on the proportion of subjects with a protective anti-measles antibody 

level are scarce, mainly in our environment. In order to study the risk of neonatal measles, we 

proposed to evaluate the level of protective immunization in infants while looking for the factors 

associated with this immunization. 

 

Materials and Methods: 

 This was a cross-sectional analytical study. It took place from November 5, 2023, to January 30, 

2025, at Laquintinie Hospital and Douala General Hospital (Cameroon). Participant recruitment 

and sample collection took place in the maternal and child ward of the neonatology, pediatrics, 

and vaccination units of the two hospitals, and analyses were performed in the clinical biology 

laboratory of Douala General Hospital in the serology unit. 

 

The study population consisted solely of mothers and their infants aged 0-6 months who freely 

consented to participate in the study. The minimum sample size, calculated using the Lorentz 

formula, was 200 mother-infant. A survey form provided us with: identification and 

sociodemographic data, knowledge of measles, history of the disease, and paraclinical 

information from the mothers. For the infants: demographic data (age, sex, mode of delivery, 

gestational age, type of breastfeeding, and weight). Blood samples were then drawn from the 

participants; for each woman, 5 ml of blood was collected in a tube without anticoagulant and 

1.1 ml for each infant. 

 

The samples were sent to the serology unit of the clinical biology laboratory of the Douala 

General Hospital where centrifugation was done at 3.000 rpm for 5 minutes; the serum was 

collected and stored at -80°C. The quantitative search for anti-measles type G immunoglobulins 

in the serum was carried out by enzyme-linked immunosorbent assay (ELISA) using the 

EUROIMMUN Kit (Medizinische Labordiagnostika AG: ELISA Anti-Measles Virus (IgG) 

reference: EI 2610-9601G, Germany) with 100% sensitivity and accuracy. This involves the 

detection of antibodies presumed to be present in the serum using measles virus antigens fixed 

on a plastic support, followed by a colorimetric reading (STAT FAX 4200, AWARENESS 

TECHNOLOGY) at a wavelength of 450 to 630 nm. For the quantitative IgG values, the results 

were measured in mIU/ml and the positivity threshold (protective titer) was set at an antibody 

titer greater than or equal to 200 mIU/ml. 

 

Statistical analyses 

Data were analyzed using Excel 2013, Epi info 7.3, Studio R, and SSPS 20. Qualitative 

sociodemographic data and protected status were presented as counts and percentages; 

quantitative data were presented as means and standard deviations. Associated factors for 

comparing protected and unprotected mothers and infants were identified using logistic 
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regression and presented as odds ratios and confidence intervals with a statistical significance 

level of p less than 0.05. 

 

 

Results: 

Sociodemographic Characteristics of Infants and Their Mothers 

A total of 200 infants aged between 1 and 6 months, with an average age of 2.89 ± 1.78. The 

majority of the age range was between 1 and 2 months, with a frequency of 33.13%. Males were 

the dominant sex, with a frequency of 59%, a sex ratio of 1.43, and full-term infants 

predominated at 88%. First-borns were the most common, with 39.5%. Fifty one point five 

percent of the infants were breastfed and their weight ranged from 1.6 to 10.2 kg, with an 

average of 5.38 ± 4.51 kg, with the most common being between 4 and 6 kg (Table I). 

Concerning the mothers of the infants, 200 were sampled, their ages were between 13 and 45 

years with an average age of 29.66 ± 6.01 and the dominant age range was [28-33[years with 

30%. The most represented level of education was higher education (48.5%) and the majority of 

mothers lived in the community (60.5%). Regarding profession, those in contact with children 

under 5 years, only 01 woman worked in a nursery, 05 taught nursery and primary schools (Class 

one / Class two) and 08 were health personnel. Their history of measles makes us understand that 

13.5% had had measles in the past and only 4.0% had taken the booster dose apart from the 

childhood vaccine. (Table I). 

 

Laboratory Analysis 

IgG levels in infants ranged from 0 to 7,011 mIU/ml, with an average of 339.60 mIU/ml. Infants 

who acquired protective maternal anti-measles antibodies had a low frequency of 16%, 

compared to 84.0% who had a level below the protective threshold (200 mIU/ml). The majority 

of unprotected infants, 78%, had a level below 50 mIU/ml. Among the protected infants, 1 infant 

had a level above 5,000 IU/ml, or 0.5%. Depending on the age range, those aged 1-2 months, 

68.9% were unprotected, and infants aged 4-5 months had a non-protective measles antibody 

level of 100% (Table II). Distribution of geometric average concentration of measles 

neutralizing antibodies in infants showed that the maximum average geographic concentration 

level was 817.12 mIU/ml in those aged [1-2[months and decreased with age. It decreased rapidly 

until it tended to zero at [4-5[and [5-6[months with concentrations of 1.94mIU/ml and 

9.93mIU/ml respectively (Figure 1). 

 

Of the 200 mothers of the infants sample, only 98 (49%) had levels of IgG anti-measles 

antibodies that were protective against the measles virus. Their antibody titer varied from 0 to 

6676 mIU/ml with an average level of 1,001.37 mIU/ml. The number of participants unprotected 

against the measles virus predominated in the age group [18-23 years] with a frequency of 70.8% 

or 16/24. And the majority of unprotected participants had an antibody titer below 50 mIU/ml 

(36%). Those immunized against the measles virus (protected) were more represented by a low 
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titer of protective anti-measles antibodies (200-1,000 mIU/ml) therefore approximately 43 

(Table III). 

 

The average geographic concentration of protective measles antibodies in infants' mothers 

peaked in the 13-18 age group at 3,816 mIU/ml. This mean geographic concentration decreased 

significantly in the 13-23 age group (3,816 to 557.41 mIU/ml). We observed a gradual increase 

in the mean geographic concentration, reaching its peak in women aged 38 to 45 years (557.47 to 

1,543.36 mIU/ml) (Figure 2). 

 

Analysis of the dynamics of mother-to-infant measles antibody transmission revealed that only 

16% of infants received protective measles antibody levels from their mothers and 32.5% 

received unprotected measles antibodies, but their mothers had satisfactory protective antibody 

levels. 

 

Associated Factors 

In infants, there was a statistically significant association between breastfeeding and infant 

weight between 7 and 9 kg (P= 0.001 and 0.003) with the level of protective measles antibodies 

(Table IV). This was also the case between infant age groups: [1-2[, [2-3[ and [3-4[ months with 

the dynamics of antibody transmission from their mothers (P = 0.0001, 0.0001 and 0.00006 

respectively) (Table V). 

 

Regarding mothers of infants, statistically significant relationships were observed between 

secondary education level (P = 0.003); professional status (students, shopkeepers, and 

housewives) (P = 0.00001; 0.0001 and 0.0001 respectively); Community lifestyle (0.0004) and 

occupation in contact with children under 5 years old such as nursery/daycare and nursery and 

primary school –Class one and two- (P = 0.001 and 0.001) and the rate of protective antibodies 

in the mothers of the infants (Table VI). And this was also a relationship between the history of 

the disease and the vaccination booster of the mothers of the infants: having knowledge of the 

mode of transmission, taking booster vaccine and HIV status (P = 0.002; 0.0004 and 0.002 

respectively) and the rate of protective antibodies (Table VI). 

 

Table I: Sociodemographic characteristics and history of the infants and their mothers 

parameters 
Variables 

 

Effective 

(n) 

Frequency 

(%) 

Ages ranges (months) 

[1 - 2[  58 29 

[2 - 3[  44 22 

[3 - 4[  36 18 

[4 - 5[   17 8.5 

[5 - 6]   45 22.5 

Sex 
Female 81 41  

Male 119 59 
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Birth term 

 

Premature 24 12 

In term 176 88 

Type of delivery 
Caesarean 96 62 

Normal delivery 124 38 

Type of breastfeeding 

Maternal 103 51.5 

Formula fed  16 8 

Mixed 81 40.5 

Birth order 

1 79 39.5 

2  50  25.0 

3 41 20.5 

4 13 6.5 

˃5 17 8.5 

Infant weight (Kg) 

1 à 3 30 15.0 

4 à 6  108 54.0 

7 à 9 59 29.5 

≥10 3 1.5 

Average age of 

mothers (years) 
29.66±6.01   

Education level 

Primary 19 9.5 

Secondary 84 42.0 

University 97 48.5 

Community lifestyle 
Yes 121 60.5 

No  79 39.5 

Profession in contact 

with  children under 

5 years 

Daycare 1 0.5 

Nursery and primary 

school(class 1 and 2) 
5 2.5 

Health personnel 8 4.0 

None of the professions 186 93.0 

History of measles  
Yes  27 13.5 

No 173 86.5 

Vaccination booster 
Yes 8 4.0 

No  192 96.0 
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          Table II: Distribution of anti-measles IgG levels according to age 

 

    Ages ranges (months)   

Protection  

status  

IgG titer in 

mUI/ml 

[1-

2[ 
[2-3[ [3-4[ [4-5[ [5-6] Frequency(%) 

Unprotected 

(n=168) 

<50 35 31 30 17 43 156(78.00) 

]50-100] 2 1 0 0 0 3(1.50) 

]100-200] 3 4 1 0 1 9(4.50) 

 
 

          
 

 

Protected 

(n=32) 

]]200-1000] 5 1 4 0 1 11(5.50) 
 

]1000-2000] 1 4 0 0 0 5(2.50) 
 

]2000-3000] 4 2 1 0 0 7(3.50) 
 

]3000-5000] 7 1 0 0 0 8(4.00) 
 

>=5000 1 0 0 0 0 1(0.50) 
 

 

unprotected 

Frequency 
68.9 81.8 86.1 100 97.7 

 

 

  Total 58 44 36 17 45 200(100) 
 

 

 

 

Figure 1: Distribution of average geometric concentration of measles-neutralizing antibodies in 

infants. 
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Table III: Measles IgG titers of infant’s mothers 

    Ages ranges (years)   

Protection  

status 

IgG titer in 

mUI/ml 
[13-18[ [18-23[ [23-28[ [28-33[ [33-38[ [38-45] Frequency(%) 

unprotected 

(n=102) 

<50 0 13 25 20 11 3 72(36.00) 

] 50-100] 0 1 1 2 1 2 7(3.5) 

]100-200] 0 3 7 6 4 3 23(11.5) 

 

       
  

    
   

Protected 

(n=98) 

]200-1000] 0 5 11 14 8 5 43(21.5) 

]1000-2000] 0 0 1 9 2 4 16(8.00) 

]2000-3000] 0 0 0 0 7 1 8(4.00) 

]3000-5000] 1 1 5 9 6 6 28(14.00) 

>=5000 0 1 0 0 1 1 3(1.5) 

 

Unprotected 

Frequency 
0 70.8 55.4 46.6 40 32 

   Total 1 24 110  60 40 25 200(100) 

 

 

 
Figure 2: Distribution of average geographic concentration of measles-neutralizing antibodies in 

mothers of infants 
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Figure 3: Frequency of transmission of maternal antibodies to infants 

 

Table IV:  Demographic factors associated with IgG protection status in infants 

Parameters 

 

Variables 

 

Participants 

(n/%) 

Nomber of 

immunized 

(n/%) 

OR(CI at 95%) P Value 

Age ranges 

(months) 

[1 - 2[ 58(100) 18(31.0) 1 

 [2 - 3[  44(100) 8(18.1) 1.3[0.02-2.04] 0.42 

[3 - 4[  36(100) 5(13.8) 1.02[0.01-1.92] 0.73 

[4 - 5[  17(100) 0(0.0) 2.2[1.31-4.11] 0.085 

[5 - 6]   45(100) 1(2.2) 4.2[1.09-6.18] 0.055 

      
Sex 

Female  81(100) 13(16.0)  1 
 

Male 119(100) 19(15.9) 2.4[1.03-4.20] 0.088 

      
      

Type of delivery 

Caesarean  96(100) 16(21.0) 1 
 

Normal 

delivery 
124(100) 16(12.9) 2.4 [0.31-4.16] 0.071 

      
Type of 

breastfeeding 

Mixed 81(100) 10(12.3) 1 

 Maternal 103(100) 17(16.5) 5.2[1.72-12.23] 0.001* 

Formula fed 16(100) 5(31.2) 3.4 [1.20-5.08] 0.053 

            

Infant weight 

(Kg) 

≥10 3(100) 0(0.0) 1 
 

7 à 9  59(100) 3(5.0) 5.3[1,36-14.42] 0.003* 

4 à 6  108(100) 18(16.6) 1.8[0.72-69.15] 0.069 

1 à 3 30(100) 11(36.6) 2.8[1.30-8.43] 0.07 

(*) Significant P value: < 0.05 ; OR=odds-ratio ; CI= Comfidence Interval  
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            Table V: Protection status according to the age range of infants and their mothers 

Parameters 

Immunized 

mothers n(%) 

Immunized 

infants n(%) 
P-value 

  [1-2[ 30(62.5) 18(37.5) 0.0001* 

Age range of 

infants 

(months) 

[2-3[ 22(73.3) 8(26.6) 0.0001* 

[3-4[ 20(80) 5(20) 0.00006* 

 

[4-5[ 3(100) 0(0.0) 0.082 

  [5-6] 23(95.8) 1(4.1) 1 

         (*) Significant P value: < 0.05 ; OR=odds-ratio ; CI= Comfidence Interval  

 

Table VI: Socio-professional factors associated with IgG protection status in mothers of infants 

Parameters Variables 
Participantes 

(n/%) 

Nombre of 

immunized 

(n/%) 

OR (C I à 

95%) 
P-value 

 
[13-18[ 1(100) 1(100)   1 

 

Age ranges (years) 

[18-23[ 24(100) 7(29.1) 1.4[0.30-2.16] 0.062 

[23-33[ 110(100) 49(44.5) 4.3[1.22-8.02] 0.004 

[33-38[ 40(100) 24(60.0) 1.1[0.04-1.78] 0.55 

[38-45] 25(100) 17(68.0) 2.4[1.17-3.16] 0.52 

      

Education level 

Primary 19(100) 11(57.8)   1 
 

Secondary 84(100) 39(48.4) 5.1[2.20-8.07] 0.0003* 

University 97(100) 48(49.4) 1.1[0.11-3.31] 0.47 

      
Marital status 

Single 99(100) 37(37.3)  1 
 

Maried 101(100) 61(60.4) 1.5[0.12-4.81] 0.62 

      

Professional status 

Others 

occupation 
15(100) 9(60,0) 1 

 Student 35(100) 16(45.7) 5.4[1.38-11.26] 0.00001* 

Employee 49(100) 29(59.1) 1.4[0.02-2.16] 0.34 

Buisiness 

owner 
30(100) 14(46.6) 4.1[2.33-7.22] 0.0001* 

Housewife 60(100) 27(45.0) 8.2[3.13-16.05] 0.0001* 

unmployed 11(100) 3(27.2) 2.2[1.34-4.11] 0.072 

      Community lifestyle No  79(100) 34(43.0)    1 
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Yes 121(100) 64(52.8) 5.6[1.42-10.33] 0.00041* 

      Cohabits with les 

children under 5 

years old 

No 88(100) 38(43.1)    1 
 

Yes 112(100) 60(53.5) 4.1[1.11-8,45] 0.0005* 

Profession in contact 

with children under 

5 years 

None 186(100) 93(50.0) 1 
 

Daycare 1(100) 1(100) 4.3[1.05-7.30] 0.001* 

Nursery 

school 

And  

primary 

(Class 1/2) 

5(100) 2(40.0) 5.7[2.09-10.04] 0.001* 

Health 

personnel 
8(100) 2(25.0) 1.5[0.03-2.03] 0.085 

Knowledge on the 

transmission mode 

No 161(100) 78(48.4) 1 
 

Yes 39(100) 20(51.2) 3.6[1.32-4.12] 0.002* 

      
History of measles 

Yes 173(100) 81(46.8)  1 
 

No 27(100) 17(62.9) 1.4[0.17-2.32] 0.49 

      Infants who have had 

measles in the pass 

Non 171(100) 83(48.5)  1 
 

Oui 29(100) 15(51.7) 1.1[0.62-3.17] 0.36 

      

Vaccine booster dose 
No   192(100) 93(48.4)  1 

 
Yes    8(100) 5(62.5) 5,3[1.27-11.45] 0.0004* 

      
HIV Status 

Negatif  190(100) 92(48.4)   1 
 

Positif  10(100) 6(60.0) 3.1[1.34-6.22] 0.002* 

(*) Significant P value: < 0.05 ; OR=odds-ratio ; CI= Comfidence Interval  

 

 

Discussion 

We included 200 infants in this study which had a male sex predominance with a frequency of 

59% and a sex ratio of 1.43; this observation is close to that of Diaby et al in Bamako in 2008 

and Okalla et al in Cameroon 2021 which were 52% and 54.49% [21, 18]. The ages of the 

infants were between 1 and 6 months with an average age of 2.89±1.78 months. The most 

represented age group was between [1-2[ months with a frequency of 29%, this result is in 

agreement with that reported by Hartter et al in Ibadan in Nigeria in 2000 (29.8%), but with a 

different mean age (3.59 months) [22]. These similarities of results can be explained by the fact 

that these countries are developing countries. 
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The majority of infants (53.5%) were collected from the vaccination unit; this is supported by the 

dominance of the age group of [1-2[months (29%) because the first vaccines are of great   

importance for the protection of children. But Okalla in 2021, in the same town had observed the 

large numbers rather with the children who came for consultation [18]. And 176/200 were 

delivered at gestational term. Then the dominant type of delivery was the delivery by vaginal 

canal, i.e. 62% and 51.5% were breastfeeding. These observations were recorded in 2014 in 

Yaoundé by Foumane P. et al in 2014 with Sathiyanarayanan et al in India in 2020 [23, 24]. The 

prevalence of breastfeeding could be explained by the marital status married (50.5%) and 

predominantly of higher level of education, which makes mothers responsible for infants and the 

recognition of the value of breast milk as the first protective food for infants. But OKalla et al 

had found a dominance rather with mixed breastfeeding which could be due to the professional 

status of mothers of infants who were mainly pupils/students [18]. 

 

The first-borns were in the chain line with 39.5%. A study conducted by Francisco in 

Bangladesh, reported similar results, which could be explained by the young age of the mothers 

in the study population [25]. The weights of infants were between 1.6 and 10.2 kg with a mean 

weight of 5.38 ± 4.51, the most represented was that between 4 and 6 kg. Similar results were 

reported in 2004 by Nehama L. et al in Israel [26]. Because infants of mothers over 20 years old 

and also primiparous take care and maintain children well. A total of 200 mothers of infants were 

included with the age between 17 and 45 years with a mean age of 29.66 ± 6.01. The majority 

age group was [28-33[years with respectively 30% which is almost similar to the age group 

observed by Okalla et al in 2021 in Cameroon (26%)[18]. 

 

Among these mothers of children, 60.5% lived in the same house with small children aged under 

5 years. Community life was observed among 60.5% of these women. Few mothers of children 

had a profession that did not put them in contact with small children aged under 5 years such as 

nursery/daycare, nursery and primary school (Class 1 and 2) and health personnel (0.5%; 2.5% 

and 4%). This is of a sociocultural nature because in Africa we live in communities and 

professions that allow contact with the youngest, such as the nursery who are not valued. 

 

The biological analysis of the infants showed an anti-measles antibody titer that varied between 

0-7011 mIU/ml with a mean level of 339.60 mIU/ml. Result almost similar to that of OKalla in 

the infants in 2021 or IgG levels in the ranged from 8 to 5700 mIU/ml [18]. This concordance 

could be explained by the use of the same analysis technique (ELISA) which had high specificity 

and sensitivity. The protective titer of anti-measles antibodies in infants was more observable 

with the concentration between 200-1000 mIU/ml which was 5.50%, Okalla et al in 2021 had 

rather found the result different from ours, its interval was 1000-2000 mIU/ml or 45.07%, this 

low titer can be explained by the level of IgG of their mothers which was also low [18]. 

The seroprevalence of protective IgG antibodies against measles in infants was low (16%): not 

immunized. This result is similar to that reported by Diaby in 2008 in Mali, Sathiyanarayanan in 

India in 2020 and Mathew in 2023 in the same country which were 12%, 10% and 10% [21, 24, 
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27]. But differs from that of Hartter H et al. in 2000 in Nigeria and Okalla et al in Douala in 2021 

which were 42% and 39.88% [22,18]. This discordance in results can be explained by the size of 

the study populations. 

 

The average geographic concentration of anti-measles antibodies peaked in the first age group of 

[1-2[ months (817.12 mIU/ml) and then gradually decreased and reached zero in the age group of 

[4-6[ months (1.94 mIU/ml and 9.93 mIU/ml). This result is consistent with that found by 

Mathew et al in 2023 in India who also observed the decrease in average geographic 

concentration depending on the age group (64 IU/ml, 8 IU/ml, 2 IU/ml and 1 IU/ml respectively) 

[27]. This result can be explained by the fact that in the first months of birth, infants have a high 

level of maternal antibodies acquired via the placenta during gestation and that they will 

gradually lose them until the age of 6 to 7 months [28]. 

 

Regarding the dynamics of transmission of anti-measles antibodies from mothers to their infants, 

out of 200 infants collected simultaneously with their mothers, only 16% (32/200) of infants had 

received a protective maternal anti-measles antibody level from their mothers. And on the other 

hand, 32.5% had the antibodies and did not transmit to their infants. The study conducted by 

Leuridan in 2010 by comparing the maternal antibody level of infants and their mothers showed 

that 29% of 3-month-old infants born to vaccinated mothers were positive, compared to 60% of 

infants born to naturally immunized mothers [28]. We justify this low number of transmission of 

antibodies from vaccinated mothers to their infants by the fact that vaccine immunization is at a 

low antibody level which is associated with fetal transmission which is a function of maternal 

antibody concentration. 

 

However, biological analysis of infant mothers showed us that measles IgG antibody titers 

ranged from 0 - 6676 mIU/ml with a mean level of 1001.37 mIU/ml. The protective antibody 

level ranged from 200 to 6676 mIU/ml. This is in agreement with the results of Petouonchi et al 

in the city of Douala in 2024 and Gieles et al in 2019 in Soweto, the protective titers ranged from 

200-6000 mIU/ml and 275 - 905.8 mIU/ml [20,29]. Hence the use of similar tests could be at the 

origin 

Regarding the protective titer of anti-measles antibodies, we observed that the concentration 

between 200-1000 mIU/ml was the most represented, i.e. 43/200 (21.5%), Petouonchi et al in 

2022 found the result almost similar with this range of titers, this low titer could be explained by 

a very old infection associated with a low rate of viral reactivation or the genetic factor of low-

level production of IgG [20]. The total prevalence of protective anti-measles IgG in the mother 

of infants was 49%. This result is close to those obtained by Gieles et al in 2019 who obtained 

55.9% in women born in the vaccine era [29]. 

 

But being in disagreement with the result Eriko et al in 2020 in Japan (71.6%) having worked on 

pregnant women born in the pre-vaccination era [30]. Petouonchi et al in 2024 in Cameroon 

among pregnant women are also in agreement with the result (78.13%) [20]. This prevalence of 

IgG below 50% could be due to either a loss of vaccine immunity or a poor performance of the 
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vaccination system with many subjects escaping vaccination or the majority of the population 

did not take the measles booster vaccine around 96%. 

 

The Mean Geographic Concentration of anti-measles antibodies had a peak in this age group of 

[13-18[years (3816 mIU/ml) and decreased in the age group of [13-23[ years (3816 to 557 

mIU/ml). But this concentration increased progressively to reach its maximum in this group 

between 38-45 years (3816.14 to 1716.77 mIU/ml). The reaching of the peak and the decrease in 

the first place could probably be explained by the fact that women in this age group still have a 

level of vaccine antibodies. The loss of vaccine immunity from childhood to the age of 15 to 16 

years and the progressive increase from [23-45] years can be explained by the fact that in these 

age groups women are more in contact with small children and therefore contamination with the 

wild strain of the measles virus [31]. 

 

In infants, statistically significant associations were with breastfeeding and infant weight 

between 7 and 9 kg (P = 0.001 and 0.003) with the level of maternal protective antibodies in 

infants. The reason may be that breast milk contains maternal anti-measles antibodies and the 

weight presents a well-nourished infant hence the well-sophisticated immune system. This 

observation is in contrast to those of Leuridan et al in 2010 and Okalla et al in 2022 who found a 

link with the age groups of infants (P < 0.05) [28,18]. This difference may be explained by an 

unequal distribution of the study population. 

 

We also found a correlation of immunization between the age range of infants: [1-2[, [2-3[ and 

[3-4[ months with the dynamism of the transmission of antibodies from their mother (P = 0.0001, 

0.0001 and 0.00006 respectively). And this association was effective in Leuridan et al in 2010 in 

Belgium [28]. Which could be explained by the fact that during gestation the transmission of 

neutralizing anti-measles antibodies had taken place and that the infants retained them during 

their first months of life. 

 

In the mothers of infants, statistically significant relationships were observed between the level 

of secondary education (P = 0.0003); professional status of students, traders and housewife (P = 

0.00001; 0.0001 and 0.0001 respectively); community lifestyle (0.0004) and profession in 

contact with children under 5 years old such as nursery/daycare and nursery and primary school 

–class 1and 2- (P = 0.001 and 0.001) with the level of protective antibodies in the mothers of 

infants. This is in contrast to the result of Okalla et al in 2022 in Cameroon and Mathew et al 

India (2023) which were rather with the age groups of mothers of infants (P ˂0.0001) [18, 27]. 

These links can be explained by the fact that mothers with these parameters are exposed to the 

wild-type virus, which reactivates the immune system. We did not find a link between age 

groups, education level, or marital status. This difference between these studies can be explained 

by an unequal distribution of their study population. 

 

Limitations 

We encountered the following challenges during this study: 
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• The scarcity and very high cost of reagents 

• The difficulty of conducting a cohort study because the mothers refused to return for a second 

time to monitor the development of their infants' antibodies. 

 

Conclusion 

A significant proportion of infants and their mothers had antibody titers below the protective 

level, hence the risk of measles infection in the pre-vaccination period. We therefore believe that 

screening for measles immunity and increasing the level of protective measles antibodies through 

vaccination should be recommended for women of childbearing age. Then, if possible, infants 

should be protected through the anticipated vaccination schedule. 
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