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Abstract 

Background  The rubella virus is a major contributor to birth defects globally and is preventable by vaccination. In 
2020, the world was supposed to be free of both rubella and Congenital Rubella Syndrome (CRS) however this goal 
has yet to be realized with only 93 out of 194 WHO member states confirmed rubella-free in 2020.

Methods  A retrospective measles and rubella case-based surveillance data record review was conducted from 2018 
to 2022 to document rubella epidemiology after the introduction of rubella vaccination in Lesotho and pro-
gress toward elimination. All samples submitted for surveillance purposes and tested for rubella were considered 
but only filtered according to inclusion and exclusion criteria. Descriptive statistics were used to analyse the data.

Results  Of the 1041 samples that were tested for rubella between 2018 and 2022, 10 (1%) were confirmed measles 
positive and were excluded from further analysis. The median age of the respondents was 6.0 (IQR 4.0–8.0.) years. 
About 643 (62.4%) of respondents were in the age category of 5 - <13 years. Rubella prevalence was 1% (95% CI; 0.5 
-1.8%). The non-measles, non-rubella rash illness rate of 2 per 100 000 population was obtained at the national level 
each year of the study period but by only 2 of the country’s 10 districts in 2021.

Conclusions  The study showed low rubella prevalence. Rubella infection was predominant in those aged 5 - < 13 
years. Failure to meet surveillance targets at certain time points during the study period may have led to an underesti-
mation of rubella cases. There is a need to improve the quality of measles and rubella surveillance in Lesotho. Sup-
plementary immunization activities would also be useful in closing immunity gaps, limiting outbreaks, and advancing 
rubella and CRS elimination in Lesotho.
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Background
Rubella is an infectious airborne disease that predomi-
nantly presents in childhood and the early stages of 
adulthood. Although rubella infection is mild and self-
limiting, its significance is in its potential to cause con-
genital abnormalities. These abnormalities are called 
Congenital Rubella Syndrome (CRS) [1]. By 2020, the 
world was supposed to be free of both rubella and CRS, 
but in 2020, only 93 of the 194 World Health Organiza-
tion (WHO) member states were verified as rubella-free 
[2]. In 2019, 173 member states had initiated rubella 
vaccination [3]. The coverage of rubella vaccination 
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worldwide increased from 40% in 2012 to 68% in 2022 [4]. 
The number of rubella cases reported to the WHO each 
year has declined, with 1.7 cases per million reported 
in 2018 compared to 13.9 cases per million in 2007 [5]. 
Although progress towards elimination has been made, 
rubella remains a public health concern, with an esti-
mated 100,000 infants born with CRS annually world-
wide, according to the WHO [6]. In 2022, 10,361 rubella 
cases were reported in the African region, representing 
an incidence rate of 9 cases per million population [4]. 
Between 2012 and 2016, 748 rubella cases were reported 
in Lesotho [7]. Nine cases of CRS were also reported dur-
ing the same period [8].

Rubella is caused by the rubella virus, a togavirus that 
belongs to the genus of Rubi virus. The time between 
exposure to the rubella virus and the appearance of the 
first symptoms is 14–23 days. Early signs of illness occur 
in the second week after exposure, and consist of fever, 
malaise, and mild conjunctivitis. Other presentations 
include the presence of lymph nodes behind the ear, the 
occipital region, and the posterior cervical region. An 
erythematous, pruritic, and maculopapular rash has been 
described in 50–80% of affected persons. This infection, 
however, can also be subclinical with no reported rash 
in 20–50% of cases. Joint symptoms like arthritis and 
arthralgia occur predominantly in adult women [6].

CRS occurs when a mother contracts rubella in the 
1st trimester of pregnancy leading to disease and birth 
defects in the new-born. This can occur in up to 90% 
of maternal infections [6]. CRS is associated with many 
abnormalities in different organ systems.

In Lesotho, the most common birth defects associated 
with CRS were cardiac (patent ductus arteriosus, pul-
monary stenosis) and ophthalmic (cataracts, glaucoma, 
microphthalmia) [8].

Similar findings were described in studies conducted 
in the Philippines and South Africa [9, 10]. Other mani-
festations of CRS in Lesotho that have been described 
include splenomegaly, thrombocytopenia, and mental 
retardation [8]. Late onset manifestations of CRS have 
also been described. These include diabetes mellitus and 
thyroid disorders which were found to be more preva-
lent in this population [11]. Progressive rubella panen-
cephalitis is a rare condition that has also been described 
in adults with CRS [12]. It is characterized by spasticity, 
ataxia, seizures, and progressive encephalopathy [12]. 
Prevention of CRS through immunization remains the 
most important intervention.

The rubella vaccine is a live attenuated vaccine. It is 
available in a monovalent formulation. It can also be 
combined with other antigens like mumps, varicella, and 
measles. The efficacy of Rubella Containing Vaccines 

(RCV) is about 95% and immunity persists lifelong [6]. 
Adverse events commonly reported after vaccination 
include a low-grade fever, injection site pain or swelling, 
rash and irritability. Transient thrombocytopenia and 
febrile convulsions have also been reported [6].

The RCV that is in use in Lesotho is the Measles 
Rubella (MR) vaccine, which is given to infants of both 
sexes at the ages of 9 and 18 months. Lesotho started 
offering the MR vaccine in 2017 [13]. The vaccine was 
introduced through an integrated measles Supplemen-
tary Immunization Activity (SIA) that targeted all chil-
dren at the ages of 9 months to 14 years followed by its 
incorporation into the routine immunization schedule as 
per WHO recommendations [13]. This is a strategy that 
is designed to eliminate rubella as well as CRS, and it 
also requires the vaccination of adults based on country-
specific susceptibility profiles [6]. The SIA administrative 
coverage for MR vaccine was 89% [13]. A post SIA cover-
age survey that was conducted to validate the adminis-
trative coverage reported a MR vaccine coverage of 92% 
which was within 5% of the administrative coverage but 
fell short of the recommended target of ≥ 95% required 
to limit transmission and eliminate rubella [13].

The WHO defines rubella elimination as the absence 
of endemic rubella transmission within a country per-
sistently for more than 12 months and the absence of 
CRS cases that result from endemic rubella transmission 
when the rubella surveillance system in that country is of 
good quality [3].

The feasibility of rubella elimination and its prior-
itization as a public health goal is supported by the 
lower rubella reproductive number (R0), and the longer 
rubella incubation period of 12–23 days that allows for 
an anamnestic response in persons who have been vac-
cinated [14]. In anamnestic immune responses, a func-
tion of immunological memory, more rapid and effective 
immune responses are elicited upon exposure to a pre-
viously encountered pathogen [15]. The feasibility of 
rubella elimination is further supported by the absence 
of widespread rubella outbreaks even during periods of 
reduced vaccination coverage [16]. The effectiveness 
of the rubella vaccine has also been established. This is 
supported by rubella and CRS being eliminated from all 
countries in North and South America, 41 countries in 
Europe, 5 countries in the Western Pacific Region and 4 
countries in the Eastern Mediterranean Region [4].

In this review, the authors document for the first time 
the epidemiology of rubella in Lesotho over five years 
immediately after vaccine introduction and progress 
made to advance the elimination of rubella in Lesotho.
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Methods
Aim
The study aimed to describe the epidemiology of rubella 
in Lesotho after vaccine introduction. The effectiveness 
of the measles rubella case-based surveillance system was 
also evaluated.

Study design and setting
A retrospective cross-sectional descriptive study was 
conducted to review measles and rubella case-based sur-
veillance data from 2018 to 2022 to document rubella 
epidemiology in Lesotho and progress towards elimina-
tion. The performance of the measles rubella case-based 
surveillance system was also assessed. The study was con-
ducted in Lesotho, a land-locked country in Southern 
Africa with an estimated population of about 2  million. 
The country is divided into 10 administrative districts. 
The National Reference Laboratory (NRL), where all 
blood samples are tested, is in the capital city of Maseru.

Case‑based surveillance
Lesotho has been implementing integrated measles and 
rubella case-based surveillance according to WHO rec-
ommendations. To detect suspected cases, however, 
the measles case definition of a febrile maculopapu-
lar rash and one of coryza, cough, and conjunctivitis is 
used. Blood samples are taken from suspected measles 
cases and sent to the NRL with a case investigation form. 
The variables that are captured in the case investigation 
form include the date of birth, the sex, the district where 
respondents resided, the rubella immunization status, 
and the date of the last rubella vaccination, the date that 
the skin rash initially appeared and the travel history in 
the two weeks before the illness started. Two key indica-
tors are used to evaluate the quality of this surveillance 
system. The non-measles, non-rubella febrile rash illness 
rate measures the capacity to adequately identify and 
investigate cases while the proportion of districts inves-
tigating suspected measles rubella cases with a blood 
specimen per year measures the extent to which all dis-
tricts are playing a role in the detection of cases. Other 
indicators used to evaluate this surveillance system 
assess the source of transmission (endemic or imported), 
whether specimens are adequately collected and tested, 
and whether laboratory results are reported in a timely 
manner.

Case classification
A suspected case of measles was defined as anyone with 
a fever, maculopapular rash and at least one of cough, 
coryza or conjunctivitis or anyone in whom a clinician 

suspected measles. A confirmed rubella case was defined 
as a measles discarded case with recent rubella infection 
as evidenced by serology and who had not had rubella 
vaccination within the last 30 days.

Testing of specimens
Blood samples were tested for measles immunoglobulin 
M (IgM) and rubella IgM using commercial Enzyme-
Linked Immunosorbent Assay (ELIZA) kits SERION 
and EUROIMMUN according to the manufacturer’s 
instructions. Molecular testing is not routinely done in 
Lesotho. For quality assurance, 10% of samples are sent 
to the National Institute for Communicable Diseases 
(NICD) in South Africa each year for repeat testing. 
This laboratory is the WHO regional reference labora-
tory for the Southern African region.

Data analysis
The data were summarized using descriptive statistics. 
A positive rubella IgM test in an individual who had 
not been vaccinated in the past 30 days before blood 
sample collection was used as an indicator of acute 
rubella disease. The data were grouped in terms of sex, 
rubella serostatus, age categories (0 - < 1 year), (1 year 
to < 5 years), (5 - <13 years) and (13 years and above), 
district of residence and date of rash onset. Cases vac-
cinated against rubella were those vaccinated on and 
after the 13th of February 2017 when the rubella vac-
cine first became available in Lesotho. The formula 
below was used to compute rubella prevalence, which 
was reported as a percentage.

Rubella prevalence = rubella IgM positive results.
total rubella IgM results.
The Positive Predictive Value (PPV) was used to 

determine the sensitivity of the measles case definition 
in detecting rubella cases. It was calculated by dividing 
all positive rubella IgM cases, including those that were 
dual positive for measles IgM, by all suspected measles 
cases that underwent rubella testing.

The non-measles, non-rubella febrile rash illness rate 
was computed using the formula: discarded cases after 
laboratory testing of blood samples divided by the total 
population of a district multiplied by 100. The propor-
tion of districts reporting at least one case of measles 
with a blood sample per year was computed using the 
formula: number of districts reporting at least one mea-
sles case with a blood sample per year divided by total 
number of districts in the country that conduct measles 
and rubella surveillance. Data analysis was done using 
SPSS version 28. Frequencies or percentages were used 
to report categorical data, while the median and inter-
quartile range (IQR) were used to report continuous 
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data. The chi-square test was used to determine if the 
associations between the relevant variables were signif-
icant. A p-value < 0.05 was statistically significant.

Results
Out of the 1050 suspected measles cases reported 
from all districts in Lesotho between January 2018 and 
December 2022 (Fig.  1), a total of 1042 (99.2%) blood 
samples were received. A total of 1042 (99.2%) sam-
ples underwent measles testing, and 1041 (99.1%) sam-
ples underwent rubella testing. Among the 1042 cases 
tested for measles, 10 (1%) tested positive. Notably, 
three of the 10 measles positive cases were also positive 
for rubella. These 10 cases were excluded from further 
analyses as the focus of this study was rubella, and 1031 
rubella IgM results underwent further analysis. This 
process has been illustrated in Fig. 2.

Out of the 1031 rubella IgM results that were ana-
lysed, information on gender was available for 1030 of 
the 1031 cases. There were more males than females 
reported at 531 (51.6%) and 499 (48.4%) respectively.

Of the results that were analysed, 52 (5%) were < 1 
year, 266 (26%) were 1- < 5 years, 643 (62.4%) were 5 - 
< 13 years and 68 (6.6%) were 13 years old and above. 
Unknown age N = 2. There were more cases reported in 
the 5 - <13-year age category followed by the 1 - <5-year 
age category. The median age of the respondents was 6.0 
(IQR 4.0–8.0.) years.

Table  1 shows a cross-tabulation analysis of rubella 
IgM results across several demographic characteris-
tics. Out of the 1031 blood samples tested for rubella, 
1017(98.6%) tested negative, 11(1.1%) tested positive 
and 3 (0.3%) yielded indeterminate results. Among 11 
rubella positive cases, details regarding the date of last 
rubella vaccination were only available for 10 out of the 

11 cases. The details of the date of last vaccine dose are 
used to determine whether a positive rubella IgM test 
is due to acute infection or a result of vaccination. The 
case without information on date of last rubella vaccina-
tion was therefore re-classified as unknown serostatus 
and this case belonged to the 1 - < 5-year age category. 
Among the 10 (1%) remaining positive cases, 7 fell into 
the age category of 5 - <13 years and 3 were in the 1 - < 
5-year age category. A one-way ANOVA was conducted 
to determine the differences in the ages of children with 
different Rubella IgM results. The results showed no sig-
nificant differences in the mean ages between the groups 
(F = 3.1025) = 0.29, p = 0.8298). There was also no statis-
tically significant difference in the rubella IgM results 
across different genders, p-value = 0.279.

Additionally, it is worth mentioning that 7 of the posi-
tive cases had received rubella vaccination while 3 had 
not. The gender distribution of rubella positive cases 
was similar, 5 males and 5 females. Rubella positive cases 
were identified in 6 out of the 10 districts in the country, 
3 cases detected in 2019 and 7 cases in 2022. The travel 
history information of the 10 positive cases could not be 
obtained therefore the authors were unable to distinguish 
between endemic and exported cases. The estimated 
rubella prevalence was 1% (95% CI; 0.5 -1.8%). The over-
all PPV was 1.2% (12/1041).

The coverage of the first dose of the MR vaccine has 
been displayed in Fig.  3. In 2018, only one district met 
the recommended minimum coverage target of ≥ 80%. 
This improved in 2019, with all ten districts meeting the 
expected target. In 2020, there was a notable decline in 
coverage in all ten districts with Quthing district also 
having persistently low coverage in subsequent years.

All districts in the country reported at least one case 
of measles with a blood sample per year surpassing the 

Fig. 1  Suspected measles cases reported in Lesotho from January 2018 to December 2022
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recommended target of ≥ 80% each year of the study 
period.

Table  2 (additional file  1) shows the performance of 
measles and rubella surveillance from 2018 to 2022. 
The surveillance target of the non-measles, non-rubella 
illness rate of 2 per 100 000 population was not met in 
Butha-Buthe district in 2018 and 2019 and in Quthing 
district in 2020. In 2021, only 2 out of 10 districts met 
this target while in 2022 all districts met the target.

Discussion
Rubella prevalence in Lesotho after vaccine introduction 
was estimated using surveillance data. Among the sus-
pected measles cases reported, blood samples received 
for testing surpassed the target set by WHO of more 
than 80% [17]. The PPV of the surveillance system to pre-
dict rubella cases was low. This implies that most cases 
reported were not true rubella cases and underscores 

the need for laboratory investigation of suspected cases 
to confirm the diagnoses. The low PPV could be due to 
the use of the measles case definition to identify rubella, 
a disease that can present with little or no symptoms and 
this can result in inaccurate estimation of rubella preva-
lence. However, low PPVs have also been reported in set-
tings with low disease incidence [18].

Out of the 1031 rubella IgM blood results that were 
analysed, rubella prevalence was 1%. A prevalence of 
48% was reported in Lesotho before vaccine implemen-
tation [7]. This decline could be attributed to the cov-
erage obtained in the SIA conducted in 2017 and the 
subsequent inclusion of the MR vaccine into the rou-
tine immunization schedule [13]. Similar findings were 
reported by Luce et  al. [19]. Their review demonstrated 
a decline in the number of confirmed rubella cases rang-
ing from 48 to 96% in 5 African countries recently after 
RCV introduction. These countries had also introduced 

Fig. 2  Flow chart of selection process of rubella IgM results
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rubella vaccination by SIAs that targeted boys and girls 9 
months to 14 years old. In Ghana, reduced circulation of 
rubella after vaccine introduction was also demonstrated, 
with 596 cases in 2011 compared to 19 cases in 2017 [20].

In this study, rubella was equally distributed among 
males and females. This differed from observations made 
by Dongdem et  al., in Ghana where higher proportions 
of rubella positive cases were confirmed among females 
[20]. Rubella was predominant in the 5 - <13-year age 
category. Similar findings were reported by Luce et  al. 
and Dongdem et al. [19, 20].

Rubella cases were only identified in 2019 and 
2022, and most of these cases were identified in 2022. 

Additionally, this was the year when the most suspected 
cases were reported and the year where all districts in 
Lesotho met the WHO surveillance target for the non-
measles non- rubella febrile rash illness rate. In contrast, 
this surveillance target was only met by 2 out of 10 dis-
tricts in 2021 indicating a reduced sensitivity to identify 
rubella cases in 2021.

The WHO surveillance target for the proportion of dis-
tricts reporting not less than one case of measles with a 
blood sample per year was met throughout the study 
period demonstrating the capacity of most districts in 
Lesotho to notify and investigate cases.

Table 1  Characteristics of suspected measles cases by rubella serostatus

Characteristic Indeterminate
n (%)

Negative
n (%)

Positive
n (%)

Unknown
n (%)

Total
n (%)

Fisher’s exact
P-value

Overall 3 (0.3%) 1017 (98.6%) 10 (1.0%) 1 (0.1%) 1031 (100%)

Age (in years), median (IQR) 7 (2–10) 6 (4–8) 5 (3–8) 4 (4–4) 6 (4–8) 0.8298

Age group
  < 1yrs 0 (0%) 51 (98.1%) 1 (1.9%) 0 (0%) 52 (100%) 0.704

  1-<5yrs 1 (0.4%) 262 (98.5%) 2 (0.8%) 1 (0.4%) 266 (100%)

  5-<13 2 (0.3%) 634 (98.6%) 7 (1.1%) 0 (0%) 643 (100%)

  13 + yrs 0 (0%) 68 (100%) 0 (0%) 0 (0%) 68 (100%)

  Unknown 0 (0%) 2 (100%) 0 (0%) 0 (0%) 2 (100%)

Gender
  Female 3 (0.6%) 491 (98.4%) 5 (1.0%) 0 (0%) 499 (100%) 0.279

  Male 0 (0%) 525 (98.9%) 5 (0.9%) 1 (0.2%) 531 (100%)

  Unknown 0 (0%) 1 (100%) 0 (0%) 0 (0%) 1 (100%)

District
  Berea 1 (0.9%) 115 (99.1%) 0 (0%) 0 (0%) 116 (100%) 0.079

  Butha-Buthe 0 (0%) 31 (96.9%) 1 (3.1%) 0 (0%) 32 (100%)

  Leribe 1 (0.4%) 225 (99.1%) 0 (0%) 1 (0.4%) 227 (100%)

  Mafeteng 1 (0.6%) 157 (99.4%) 0 (0%) 0 (0%) 158 (100%)

  Maseru 0 (0%) 136 (98.6) 2 (1.5%) 0 (0%) 138 (100%)

  Mohale’s Hoek 0 (0%) 51 (94.4%) 3 (5.6%) 0 (0%) 54 (100%)

  Mokhotlong 0 (0%) 67 (98.5%) 1 (1.5%) 0 (0%) 68 (100%)

  Qacha’s Nek 0 (0%) 116 (98.3%) 2 (1.7%) 0 (0%) 118 (100%)

  Quthing 0 (0%) 65 (98.5%) 1 (1.5%) 0 (0%) 66 (100%)

  Thaba-Tseka 0 (0%) 54 (100%) 0 (0%) 0 (0%) 54 (100%)

Year
  2018 1 (0.8%) 130 (99.2%) 0 (0%) 0 (0%) 131 (100%) 0.525

  2019 2 (0.7%) 304 (98.4%) 3 (1.0%) 0 (0%) 309 (100%)

  2020 0 (0%) 107 (100%) 0 (0%) 0 (0%) 107 (100%)

  2021 0 (0%) 70 (100%) 0 (0%) 0 (0%) 70 (100%)

  2022 0 (0%) 406 (98.1%) 7 (1.7%) 1 (0.2%) 414 (100%)

Vaccination history
  Not vaccinated 1 (0.3%) 294 (98.7%) 3 (1.0) 0 (0%) 298 (100%) 0.226

  Vaccinated 2 (0.3%) 483 (98.2%) 7 (1.4%) 0 (0%) 492 (100%)

  Unknown 0 (0%) 240 (99.6%) 0 (0%) 1 (0.4%) 241 (100%)
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The coverage of the first dose of RCV declined in all 
districts in 2020. This decline could be explained by the 
Covid-19 pandemic’s effects on health service provision. 
A decline in the uptake of routine immunizations during 
the Covid-19 pandemic was also observed in other set-
tings. A review of childhood immunization across five 
WHO regions between 2020 and 2022 showed an over-
all decline in the number of vaccine doses administered 
that ranged from 25 to 51% across the regions [21]. A 
reduction in the number of vaccine doses administered 
globally was also observed by Shet at el that ranged from 
9% in WHO Africa region to 57% in the South-East Asia 
region [22]. Although the low prevalence of rubella in 
2020 could not be explained by the low rubella vaccina-
tion coverage during the same period as high vaccine 
coverage is required to interrupt disease transmission, 
the decline could be attributed to the non-pharmacologic 
interventions during the Covid-19 pandemic like mask 
wearing, hand washing and social distancing that led to a 
decline in transmitted diseases [23, 24]. An unwillingness 
to seek health care services during that period may also 
have contributed to the absence of rubella cases.

Persistently low vaccine coverage levels were reported 
in Quthing district in the years following the Covid-19 
pandemic with Butha-Buthe and Leribe districts also fail-
ing to obtain the recommended coverage levels of ≥ 80% 
in 2022. The accumulation of children that are suscepti-
ble to rubella in these districts could lead to rubella out-
breaks. Vaccination coverage levels of more than 100% 
were reported in 5 out of 10 districts in this review. This 
could be due to inaccurate estimates of the number of 
surviving infants, which are used as denominators when 

calculating vaccination coverage, or poor data quality, 
making it impossible to draw reliable conclusions based 
on this coverage data. Data quality issues were also iden-
tified in 1 out of 5 vaccine coverage reports submitted to 
WHO/UNICEF from 2000 to 2019 with higher rates of 
data quality issues identified in the Americas and Africa 
regions [25]. Suggested strategies to improve vaccine 
coverage data quality include improving the accuracy of 
immunization program targets (denominators), capacity 
building on vaccine data management and promoting the 
use of vaccine data for decision-making starting at health 
facility level [26].

In this study, three cases were identified that were 
IgM positive for measles as well as rubella and were 
excluded from further analysis. This could be due to 
recent infection from viruses like adenovirus that induce 
cross-reactive IgM antibodies. Rheumatoid factor is also 
known to interfere with IgM essays leading to false posi-
tive results. This is seen in settings with low rubella dis-
ease prevalence where the PPV of a rubella positive IgM 
result is also low and the possibility of the febrile rash 
being caused by other pathogens increases [27]. In South 
Africa, cases that were IgM positive for measles as well 
as rubella were thought to be more likely due to rubella 
infection because of the higher PPV of a rubella positive 
IgM result. Rubella is endemic in South Africa and the 
rubella vaccination is not yet well established. Molecular 
testing to conform measles or rubella diagnosis has been 
recommended in these cases [28].

Out of the 10 cases that tested positive for rubella, 
7 had received rubella vaccination while 3 had not. 
Although the study was intended to look at the effects 

Fig. 3  Coverage of the first dose of the MR vaccine per district from 2018 to 2022. The MR vaccination coverage data were based on administrative 
data and were obtained from the Lesotho EPI program



Page 8 of 10Makhupane and Habedi ﻿BMC Public Health         (2024) 24:2874 

Ta
bl

e 
2 

Pe
rf

or
m

an
ce

 o
f m

ea
sl

es
 ru

be
lla

 s
ur

ve
ill

an
ce

 p
er

 d
is

tr
ic

t 2
01

8–
20

22

Po
pu

la
tio

n 
pr

oj
ec

tio
ns

 o
bt

ai
ne

d 
fr

om
 th

e 
Bu

re
au

 o
f s

ta
tis

tic
s 

of
 L

es
ot

ho

20
18

20
19

20
20

20
21

20
22

D
is

tr
ic

t 
N

am
e

D
is

tr
ic

t
Po

pu
la

‑
tio

n

N
on

-
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s

N
on

- 
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s
Ill

ne
ss

 
ra

te
 p

er
 

10
0 

00
0 

po
pu

la
‑

tio
n

D
is

tr
ic

t
Po

pu
la

‑
tio

n

N
on

-
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s

N
on

- 
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s
Ill

ne
ss

 
ra

te
 p

er
 

10
0 

00
0 

po
pu

la
‑

tio
n

D
is

tr
ic

t 
Po

pu
la

‑
tio

n

N
on

-
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s

N
on

-
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s
ill

ne
ss

 
ra

te
 p

er
 

10
0 

00
0 

po
pu

la
‑

tio
n

D
is

tr
ic

t 
Po

pu
la

‑
tio

n

N
on

-
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s

N
on

- 
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s
Ill

ne
ss

 
ra

te
 p

er
 

10
0 

00
0 

po
pu

la
‑

tio
n

D
is

tr
ic

t 
Po

pu
la

‑
tio

n

N
on

-
m

ea
sl

es
 

no
n-

ru
be

lla
 

ca
se

s

N
on

- m
ea

‑
sl

es
 n

on
-

ru
be

lla
 

ca
se

s
Ill

ne
ss

 ra
te

 
pe

r 1
00

 
00

0 
po

pu
‑

la
tio

n

Be
re

a
26

5,
47

8
12

4.
5

26
6,

72
2

50
18

.7
26

7,
96

5
18

6.
7

26
9,

17
4

3
1.

1
27

0,
35

4
33

12
.2

Bu
th

a-
Bu

th
e

12
0,

01
8

2
1.

7
12

0,
82

7
2

1.
7

12
1,

63
9

10
8.

2
12

2,
43

8
2

1.
6

12
3,

22
8

16
13

.0

Le
rib

e
34

7,
31

4
18

5.
2

35
2,

03
1

32
9.

1
35

6,
78

6
16

4.
5

36
1,

53
8

7
1.

9
36

6,
29

1
15

1
41

.2

M
af

et
en

g
17

5,
30

9
20

11
.4

17
3,

67
7

45
26

.0
17

2,
01

2
13

7.
6

17
0,

29
3

14
8.

2
16

8,
52

4
67

39
.8

M
as

er
u

53
8,

22
3

27
5.

0
54

7,
50

5
46

8.
4

55
6,

87
4

12
2.

2
56

6,
26

0
9

1.
6

57
5,

67
5

41
7.

1

M
oh

al
e’

s 
H

oe
k

16
3,

26
6

4
2.

4
16

1,
94

4
20

12
.3

16
0,

59
5

10
6.

2
15

9,
19

7
2

1.
3

15
7,

75
6

15
9.

5

M
ok

ho
t-

lo
ng

10
1,

07
7

6
5.

9
10

1,
31

8
15

14
.8

10
1,

55
6

17
16

.7
10

1,
77

8
0

0
10

1,
98

6
30

29
.4

Q
ac

ha
’s 

N
ek

75
,6

60
24

31
.7

76
,1

56
67

89
.0

76
,6

54
4

5.
2

77
,1

44
1

1.
3

77
,6

28
19

24
.5

Q
ut

hi
ng

11
3,

72
4

3
2.

6
11

2,
73

9
11

9.
6

11
1,

73
4

2
1.

8
11

0,
69

5
32

29
.0

10
9,

62
4

17
15

.5

Th
ab

a-
Ts

ek
a

13
6,

57
7

14
10

.3
13

7,
09

3
17

12
.4

13
7,

60
7

6
4.

4
13

8,
10

2
1

0.
7

13
8,

58
0

17
12

.3

N
at

io
na

l
2,

03
6,

64
6

13
0

6.
3

2,
05

0,
01

4
30

5
14

.9
2,

06
3,

42
2

10
8

5.
2

2,
07

6,
61

8
71

3.
4

2,
08

9,
64

7
40

6
19

.4



Page 9 of 10Makhupane and Habedi ﻿BMC Public Health         (2024) 24:2874 	

of population immunity rather than individual immu-
nity, the causes of vaccination failure in this review 
warrant further investigation. In other settings, rubella 
vaccination failure was not implicated in disease trans-
mission, and it is thought to be caused by the presence 
of pre-existing maternal rubella antibodies that neutral-
ize the live viral strain of the rubella vaccine [16]. There 
is also evidence of waning immunity over time, however 
this does not seem to increase the risk of rubella or CRS, 
likely because of rubella vaccine specific cellular immu-
nity [29, 30]. Mitigating strategies may include an evalu-
ation of the duration of persistence of maternal rubella 
antibodies, and MR vaccine schedule optimization based 
on country specific susceptibility profiles.

Limitations
The study was limited by missing information particu-
larly on age, gender, vaccination status and travel his-
tory of respondents. The study was also confounded by 
the case classification used to recruit cases, which was 
not sensitive enough to detect rubella cases. Rubella can 
also present with minor or no symptoms making iden-
tification difficult. Additionally, the surveillance data 
were reviewed for only a period of 5 years after vaccine 
introduction and may not be reflective of future trends of 
rubella transmission. However, the study provides impor-
tant insights into the impact of vaccination on rubella 
epidemiology in Lesotho and can be used to inform vac-
cination strategies.

Conclusions
In this study, rubella serology was conducted on almost 
all blood samples submitted allowing for the confirmation 
of rubella diagnosis. The study showed low rubella preva-
lence in Lesotho over a period of 5 years immediately after 
vaccine introduction. Rubella was predominant in those 
aged 5 - < 13 years. The non-measles, non-rubella surveil-
lance target was not met at certain time points during the 
study period, indicating poor performance and a reduced 
sensitivity of the surveillance system in detecting rubella 
cases. Efforts are needed to improve the quality of the 
measles rubella surveillance system in Lesotho, including 
the adaptation of a case definition that is more sensitive 
to detect rubella as this would allow for a more accurate 
estimation of rubella disease prevalence and assessment 
of the impact of vaccination on disease burden. Measles 
and rubella catch-up campaigns are also needed to close 
immunization gaps which will lower the number of chil-
dren that are susceptible to rubella and limit outbreaks.
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