
 Full Text Article Open Access  

 

 
 

Citation: Shahlol A, Al Mahde G, Shahlol E, Elzahaf R. Seroprevalence of Measles, Mumps, and Rubella antibodies among 
Southwestern Libyan students.Jr.med.res. 2020; 3(2):15-19. Shahlol et al © All rights are reserved. 

https://doi.org/10.32512/jmr.3.2.2020/15.19 
Submit your manuscript:www.jmedicalresearch.com 

 
 

 

 

 

 

 

 

  

 

1:  Department of Medical Laboratory Technology  
       Faculty of Engineering and Technology Sabha 
       University, Brack, Libya 

2:  Department of pediatrics, Sabha Hospital,Libya 
3:  Public Health Department, College of Medical  
      Technology, Derna, Libya   

4: MENA Research Group 
*   Corresponding author 
Correspondence to:  

Ais.shahlol@sebhau.edu.ly  
Publication data: 
Submitted: March 2, 2020 

Accepted:  May 28, 2020 
Online: June 30, 2020 

 
This article was subject to full peer-review. 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

 
 
 

 
This is an open access article distributed under the 
terms of the Creative Commons Attribution Non-

Commercial License 4.0 (CCBY-NC) allowing to share 
and adapt. 
Share: copy and redistribute the material in any 

medium or format.  
Adapt: remix, transform, and build upon the licensed 
material. 

the work provided must be properly cited and cannot 
be used for commercial purpose. 
 

 
 

 
Background   
Measles, Mumps, and Rubella (MMR) are vaccine preventable viral 
diseases. They cause significant mortality and morbidity worldwide. The 
seroprevalence data on MMR in Libya is limited. The aim of our study 
was to assess the immune status and infection susceptibility of primary 
school children and university students for measles, mumps, and rubella 
in Libya through a seroprevalence survey. 
 
Methods  
A cross-sectional serosurvey of MMR was conducted in Brack city, Libya 
among students of at Al-Shoroug Primary School (ASP) and the Faculty 
of Engineering and Technology, Sabha University (FETS). 
 
Results  
A total of 76 participants were surveyed.  The age range was 7-20 years 
old with a mean of 13.6 years. The overall mumps IgG seropositivity rate 

was 43.4%.  
Measles and Mumps IgG levels among children are significantly higher 
than University students. A high rubella  IgG seroprevalence was noticed 
in female university students. 
 
Conclusion  
The measles and Mumps IgG sharply decreased with time compared to 
rubella IGg. According to the Libyan program the first and second dose 
of  the MMR vaccine is given at the age of 12and 18 months, respectively.  
That may not be protective in adult age.  A third regular dose could be 
recommended  in the national vaccine program to prevent outbreaks in 
young adults. 
 
Clinical relevance 
These results can inform the development of future screening programs 

and contribute to the management of viral infections in schools and 
universities. 
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Introduction 
Measles, mumps, and rubella (MMR) are frequent viral 
infection that causes considerable morbidity and mortality 
despite the availability of the vaccine. Mumps may cause 
deafness ,aseptic meningitis, and encephalitis in childhood. 
Rubella infection can be responsible for congenital rubella 
syndrome and complicated pregnancies.  
MMR vaccination is recommended in Libya. A two-dose 
schedule is assigned at 12 and18 months of age [1].  
According to some international studies, levels of antibody 
against MMR decreased more rapidly after childhood 
immunization compared to other vaccines. Despite the high 
vaccination coverage, the incidence of the disease increased 
in older individuals [2].  
Several neighboring countries implemented a mass 
nationwide vaccination campaign to prevent MMR outbreak 
and to reduce the infection sequels. Libyan data about MMR 
is limited. Increasing MMR incidence, the unclear background  
on  adult MMR serological status, and  the lack of the studies 
about immunization success are the most remarkable  
epidemiological aspects of MMR in Libya.  
The aim of our serosurvey was to assess the immune status 
and the susceptibility to MMR among students from different 
age groups in southern Libya. 
 

 
Patients and Methods 
Study population 

This cross-sectional serosurvey of MMR included 76 
participants. The survey was conducted in the southwestern  

Libyan Brack city at Al-Shoroug Primary School (ASP) and the 
Faculty of Engineering and Technology, Sabha University 
(FETS). The ethical approval to conduct the study was granted 
from the Research Ethics Committees of Sabha University. All 
the participants had previously received only two  doses of 
MMR vaccine. Eligible participants  were asked to complete a 
questionnaire including name, age, gender, MMR dose taken, 
place of vaccination, and the past medical history. Parental 
consents were obtained for school children participants. 
Samples collection 
A blood specimen was collected from each study participant. 
Blood samples plain tubes (4ml) were obtained from the 
vaccinated participants and centrifuged serum was kept at- 
20°C. Enzyme-linked immunosorbent assay (ELISA) dedicated 
kits was used for MMR IGg detection and dosage (NeoBiotech, 

France, BioCheck Inc, USA).  
IgG Titers analysis 
IgG titers for Measles, Mumps, and Rubella were assessed for 
each participant. The correlation  of MMR IgG titers with  age 
subgroups, gender and place of collection was noted. The 
evolution of the seroprotection was assessed via the 
correlation with the overall MMR IgG rates as marker of 
vaccine dose. 

A positivity for mumps and measles was detected for  
IgG titer > 11NTU/ml. However, the required titer for 
Rubella was 15 IU/ml. 
Statistical analysis 
Statistical analysis was performed by using a Minitab 
16.1program (Microsoft Office 2010, USA) for descriptive 
data. The statistical analysis was performed by ANOVA 
two-way; Chi-Square and Pearson tests were used to 
rule out correlations. P value <0.05 indicated significant 
correlation and was used to calculate  the confidence 
interval 95%. 

 
Results 
A total of 76 participants from ASP School and FETS were 
surveyed. The mean participant age was 3.69±5.04 
years (7-20). There were 30 (39.5%) males and 46 
(60.5%) females.  
The age of school participants ranged between 7 and 12 
years (M/F 29/9) and the age of university students 
ranged between 17 and 20 years ( M/F 1/37).  
The triple vaccination coverage was higher among school 
participants. 
The overall positivity for Measles, Mumps, and Rubella  
IgGs were 71%, 53% and 93.4% respectively. However 
at least one vaccine IgG was negative for 56.5 % of the 
participants (28 from FETS and 15  from ASP School). 
The overall vaccine IgG positivity was higher in male 
school students. Rubella IgG was significantly higher 
among university than school females (47.3%) 
(X2=82.086, P=0.001) “Table1”.  
A higher level of MMR IgG was seen at the age  subgroup 
of 7-8 years. The seroprevalence for Measles, Mumps, 
and Rubella in this subgroup were 23.6%, 19.7% and 
22.3%, respectively. 
 There was a significant difference between age group 
and MMR IgG, Two-way ANOVA (82.95%, P=0.009). The 
inverse correlation of age and measles = -0.414(P 
<0.0001), age and mumps = -0.213(P = 0.0065) and 
age and rubella = -0.089 (P = 0.443) (figure 1). 
The overall concentration of MMR IgG antibodies was 
variable. The titers above 50-65 NTU  for Measles, 
Mumps, and Rubella were 1.3 %, 1.3 % and 3.9% 

respectively. Adult participant had significantly a lowest 
concentration of Measles, Mumps IGg (p=0.000).  The  
Rubella IgG record showed the same findings with no 
significance (p=0.056) “Figure 2”. 
The statistical analysis of MMR IgG in different  age 
subgroups showed a significant trend of the decrease in 
the titer and concentration of Measles, Mumps vaccine 
antibodies with age.  
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             Table 1: MMR IgG vaccine positivity among school and university participants. 

 Measles IgG Mumps IgG Rubella IgG 

 M( n /%) F (n/%) M (n/%) F (n/%) M(n/%) F (n/%) 

ASP School 25(32.8) 7(9.2) 22(28.9) 5 (6.5) 26(34.2) 8(10.5) 

FETS 0(0) 22(28.9) 0(0) 14(18.4) 1(1.3) 36(47.3) 

Pvalue <0.0001  <0.0001  0.003 0.0001 

 

 

Age 7-8 9-10 12-12 17-18 19-20 

% 23.6 5.2 13.1 11.8 17.1 

 

Age 7-8 9-10 12-12 17-18 19-20 

% 19.7 3.9 11.8 10.5 7.8 

 

Age 7-8 9-10 12-12 17-18 19-20 

% 22.3 6.5 15.7 21 27.6 

 
 

Figure 1: IgG positivity distribution according to age subgroups  
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            Figure 1: IgG titer distribution among school and university participants 
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These results and our recommendations  should be confirmed 

on larger trials with specific assessment of MMR IgG avidity 

behavior in this exposed scholar population. 

Discussion 
This is the first study that assesses the immune response to  
MMR vaccine in the south west of Libya. The estimated 
seroprevalence was 43%. It is lower but still comparable to 
the findings of other studies. This could be due to the older 
age of volunteers serum collection [3]. 
According to the Libyan vaccination program, two doses of  
MMR vaccine are assigned at 15 and 18 months [4]. That 
could partially explain the higher MMR IgG level for the 
school students compared to the university students. The 
Belgium vaccination program recommend a second dose of 
MMR  vaccine at the age 5 years. A Belgian study estimated 
seroprevalence for measles IgG at 86.8% [5]. The same 
findings were noticed in other seroprevalence studies that 
confirmed  the local variation of the IgG antibodies titers as 
well its decrease  over the time [6,7]. 
Our study showed more persistent IgG protective titers for 
Measle in males participants. This could be explained partially 
by the male predominance in our series. This was not 
concordant with the conclusions of some other studies  
[4,7,8]. The Mumps IgG titer decrease with age as per most 
of the seroprevalence studies. A protective titer could be 
detected 5 years after the first vaccine dose [9]. Our study 
showed significant titer for Measles and Mumps 12 years 
after the vaccine dose. This Could advocate a longer life for 
these IgG and an objective protection in teenagers only. The 
Rubella IgG titers were significantly higher in adult females. 
Recent Indian study recorded 88% IgG Rubella  seropositivity 
in university students [10]. This could be explained by the 

complexity of the immune reaction against Rubella  and some 
independence of the immunoglobulin production after the 
first vaccine stimulation. The tardive immune system reaction 
to MMR vaccine is not yet totally clear especially in adults 
[11-14].  
The immune reaction is variable and may depend on many 
hormonal , cytogenetic and familial factors. This diversity is 
noted mostly for the Rubella immunization while the 
mechanisms of the immune response variability are still 
unclear for Measles and Mumps  [15,16]. Findings of 
concordant studies noted that the long interval between the 
first and second vaccine dose improves the avidity of IgG 
[17]. 
It is evident that the immunization by a vaccine dose is 
efficient in the prevention of viral infection outbreak. MMR 

vaccine  is responsible for considerable direct and indirect 
immunity. This vaccine is safe and practical in large public 
scale [18]. Most of the seroprevalence studies confirmed the 
gradual decrease of IgG titers and avidities in adult patients 
[19,20]. 
We recommend the maintenance of protective IgG  titers by 
giving a “reminder third dose” in the beginning of school 
education. That may contribute to the MMR immunity in 
young adults.  

Conclusion 
This study tried to assess the level of MMR immunity  related 
to the vaccination program implemented in Libya.  
Three of the MMR IgGs are unstable and show a variable 
avidity in adults. South western Libya has a porous border 
with adjacent African countries due to high flow of migration. 
That could be an exposing factor for viral diseases outbreak. 
A revision of the MMR national vaccine program is advisable 
to ensure maximum protection of this population. 
 

Conflict of interest 
The authors declare that there is no conflict of interest. 

Acknowledgement  
We would like to thank all volunteering participant and Al-
Shoroug school manager who contributed to the samples 
collection.  

18 

http://www.jmedicalresearch.com/


 
Seroprevalence of Measles, Mumps, and Rubella antibodies among Southwestern Libyan students. 

 

 
 

Citation: Shahlol A, Al Mahde G, Shahlol E, Elzahaf R. Seroprevalence of Measles, Mumps, and Rubella antibodies among 
Southwestern Libyan students.Jr.med.res. 2020; 3(2):15-19. Shahlol et al© All rights are reserved. 

Submit your manuscript:www.jmedicalresearch.com 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References  
[1] National vaccine program. The national centre for disease control-libya. Available 

from: ncdc.org.ly/Ar/publications/11_1_2020/[Accessed date 12 february 2020]. 

[2] Brown KE, Rota PA, Goodson JL, Williams D, Emily Abernathy E, Makoto Takeda M, 

et al. Genetic Characterization of Measles and Rubella Viruses Detected Through Global 

Measles and Rubella Elimination Surveillance, 2016-2018. MMWR Morb Mortal Wkly Rep. 

2019;68:587-91. 

[3] Wanlapakorn N, Wasitthankasem R, Vichaiwattana P, Auphimai  C , Yoocharoen  P , 

Vongpunsawad S, et al. Antibodies against measles and rubella virus among different 

age groups in Thailand: A population-based serological survey. PLoS One. 

2019;14:e0225606. 

[4] Wang Z, Yan R, He H, Li Q, Chen G, Yang S, et al. Difficulties in eliminating measles 

and controlling rubella and mumps : A cross-sectional study of a first measles and rubella 

vaccination and a second measles, mumps, and rubella vaccination. PLoS One. 2014 ;9 

: e89361. 

[5] Grammens T, Maes V, Hutse V, Laisnez V, Schirvel C, Trémérie JM, Sabbe M. Different 

measles outbreaks in Belgium, January to June 2016 - a challenge for public health. Euro 

Surveill. 2016 ;21 :30313.  

[6] Mossong J, Putz L, Schneider F. Seroprevalence of measles, mumps, and rubella 

antibodies in Luxembourg: results from a national cross-sectional study. Epidemiol Infect. 

2004;132:11-18. 

[7] Muscat M, Ben Mamou M, Shefer A, Jankovic D, Deshevoy S, Butler R. The State of 

Measles and Rubella in the WHO European region. Rev Esp Salud Publica. 2015;89:345-

51. 

[8] Bankamp  B, Hickman  C, Icenogle  JP, Rota  PA. Successes, and challenges for 

preventing measles, mumps, and rubella by vaccination. Curr Opin Virol. 2019;34:110-

116. 

[9] Béraud G, Abrams S, Beutels  P, Dervaux  B, Hens N. Resurgence risk for measles, 

mumps and rubella in France in 2018 and 2020. Euro Surveill. 2018;23:1700796. 

[10] Gupta M, Tripathy JP, Verma M, Singh MP, Kaur R, Ratho RK, et al. Seroprevalence 

of measles, mumps & rubella antibodies among 5-10 years old children in north India. 

Indian J Med Res. 2019 ;149 :396-403.  
[11] Czajka H, Czajka S, Dyląg KA, Borek E, Kuchar E. Vaccination Against Measles, 

Mumps, and Rubella in the Light of Current Epidemic Threats: Unjustified Postponement. 

Adv Exp Med Biol. 2019;1153:101-7. 

[12] He HQ, Li Q, YanC R, Zhou Y, Tang XW, Deng X, et al. Antibody Persistence 

Following on Different Vaccination Strategies of Domestic Measles, Mumps and Rubella 

Combined Attenuated Live Vaccine : A 3-year Follow-Up Study. Zhonghua Yu Fang Yi 

Xue Za Zhi.2017 ;51:336-40. 

[13] Jama A, Ali M, Lindstrand A, Butler R, Kulane A. Perspectives on the Measles, Mumps 

and Rubella Vaccination among Somali Mothers in Stockholm. Int J Environ Res Public 

Health. 2018 ;15:2428.  
[14] Aggarwal A. Measles-Mumps-Rubella Vaccination in Children with Food Allergy. 

Indian J Pediatr. 2019 ;86:883-84. 

[15] McLean HQ, Fiebelkorn AP, Temte JL, Wallace GS ; Centers for Disease Control and 

Prevention. Prevention of measles, rubella, congenital rubella syndrome, and mumps, 

2013 : summary recommendations of the Advisory Committee on Immunization Practices 

(ACIP). MMWR Recomm Rep. 2013 ;62:1-34. 

[16] Hviid A, Hansen JV, Frisch M, Melbye M. Measles, Mumps, Rubella Vaccination and 

Autism. Ann Intern Med. 2019 ;171(5):388.  
[17] Tabacchi G, Costantino C, Napoli G , Marchese V , Cracchiolo M , Casuccio  A. 

Determinants of European parents' decision on the vaccination of their children against 

measles,mumps and rubella: A systematic review and meta-analysis. Hum Vaccin 

Immunother. 2016 ;12:1909-23. 

[18] Demicheli V, Rivetti A, Debalini MG, Di Pietrantonj C. Vaccines for measles, mumps 

and rubella in children. Cochrane Database Syst Rev. 2012 ;2012(2):CD004407.  

[19] Joshi J, Das MK, Polpakara D, Aneja S, Agarwal M, Arora NK. Vaccine Safety and 

Surveillance for Adverse Events Following Immunization (AEFI) in India. Indian J Pediatr. 

2018 ;85(2):139-148. 

[20] Marin M, Güris D, Chaves SS, Schmid S, Seward JF ; Advisory Committee on 

Immunization Practices, Centers for Disease Control and Prevention (CDC). Prevention 

of varicella : recommendations of the Advisory Committee on Immunization Practices 

(ACIP). MMWR Recomm Rep. 2007 ;56:1-40. 

 

19 

http://www.jmedicalresearch.com/

