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Abstract
Rubella is a vaccine-preventable disease and is the leading cause of congenital disabilities. This study was performed to 
identify the congenital rubella syndrome (CRS) patients before and after the Rubella Vaccination Campaign in the Outpatient 
Unit of the Audiology Department at Dr. Soetomo General Hospital Surabaya. This was a descriptive study that used second-
ary data from a CRS surveillance case investigation form and medical records from 2015 to 2020 at Dr. Soetomo Hospital. 
A total of 346 suspected CRS cases were included in this study. According to the final classification, 145 (41.9%) patients 
had clinical CRS, 65 (18.8%) had confirmed CRS, and 136 (39.3%) had discarded CRS. The majority of the suspected cases 
were in the < 1-month age group (27.4%). Hearing loss was the most prevalent symptom in both the pre and post-rubella 
vaccination campaign (RVC) introduction periods campaign among groups. A patient with suspected CRS clinical signs.
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Introduction

Rubella is a vaccine-preventable disease and is the leading 
cause of congenital disabilities. Rubella is caused by the 
rubella virus, which is easily transmitted through droplets 
from an infected person. Many early-stage rubella cases are 
missed, as it has similar symptoms to other diseases and 
is often subclinical [1]. Also known as German Measles, 
rubella is a viral illness characterized by maculopapular 
rash, lymphadenopathy, and fever. It is a highly contagious 
but generally mild disease; in most cases, rubella does not 
lead to significant consequences [2]. Congenital Rubella 
Syndrome (CRS) is a congenital syndrome consisting of 
hearing loss, eye defects, and congenital heart defects that 

result from rubella infection during pregnancy. Therefore, 
early detection of CRS cases is imperative. The character-
istics of CRS cases, including age group, sex, geographic 
location, defined clinical signs, and symptoms, are needed 
to provide recommendations for CRS prevention strategies 
and further medical intervention.

The risk of CRS occurrence is higher if pregnant women 
become infected within the first 12 weeks of pregnancy. 
Congenital disabilities are rare in cases where infection 
occurs after 20 weeks of gestational age [1, 3]. The World 
Health Organization (WHO) estimates that at least 236,000 
cases of CRS occur annually in developing countries. In 
2010, it was reported that of 103,000 newborn babies with 
CRS, 46% were reported in Southeast Asia. It is also esti-
mated that 90% of babies born to a mother infected with 
rubella will develop CRS [3–5]. During the pre-vaccination 
era, the United States of America reported approximately 
12.5 million rubella cases, which resulted in 2000 encepha-
litis cases, 11,250 abortions, 2100 neonatal deaths, and 
20,000 infants with CRS [3]. Without rubella vaccination, 
approximately 700 babies are estimated to be born with CRS 
in East Java every year with an incidence of 0.77 per 1000 
live births. This incidence could be reduced to 0.0045 per 
1000 live births, which would be associated with a 99.9% 
annual reduction in rubella infections after 20 years if the 
existing two doses of measles vaccine are substituted with 
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two doses of measles plus the rubella vaccination campaign 
with the same coverage (87.8% of 9-month-old infants and 
80% of 6-year-old children) [6].

Congenital rubella syndrome (CRS) is a global public 
health concern, with more than 100,000 cases reported annu-
ally worldwide. Natural rubella infection during pregnancy 
is one of the few known causes of autism [7]. Before the 
rubella vaccine was licensed in the United States in 1969, 
rubella was a common disease that occurred primarily 
among young children. However, rubella was eliminated 
from the United States in 2004. Since the elimination, fewer 
than 10 cases have been reported annually in the United 
States, and most cases originated from outside the country 
[8]. The general clinical characteristics of laboratory-con-
firmed CRS include structural heart defects (108; 78.8%), 
one or more eye diseases, such as cataracts, glaucoma, or 
pigmentary retinopathy (82; 59.9%), and hearing loss (51; 
37.2%) [9]. Hearing loss is the most common clinical symp-
tom. Early detection of CRS is necessary to determine con-
genital abnormalities in infants. A CRS profile is required to 
collect data used as a preventive measure [3–5].

The WHO has provided a strategic plan to be adopted 
by regional and member states to achieve Measles-Rubella 
elimination goals by 2023. One of the strategic initiatives is 
to strengthen Measles-Rubella surveillance, including CRS 
surveillance. CRS surveillance focuses on the identification 
of infants younger than one year of age. Through surveil-
lance, babies with CRS can be immediately diagnosed and 
treated [10]. Strategies for preventing rubella and CRS infec-
tion in Indonesia are achieved through the Measles-Rubella 
(MR) immunization campaign. The rubella vaccine was 
introduced into Indonesia's routine immunization program in 
2017 [4, 11, 12]. The MR immunization campaign is a mass 
immunization plan that can help to alter the transmission 
of measles and rubella viruses in children aged 9 months 
to < 15 years, without considering the status of previous 
immunizations [13]. The rubella vaccine was introduced in 
1969. In the pre-vaccination era, epidemics occurred every 

6–9 years, and the incidence of CRS ranged from 0.1 to 0.2 
per 1000 live births during endemic periods and from 0.8 to 
4.0 per 1000 live births during epidemics [14].

This study aimed to provide descriptive CRS cases before 
and after Rubella Vaccination Campaign reported from 
the Outpatient Unit of the Audiology Department at Dr. 
Soetomo General Hospital, Indonesia, from 2015 to 2020.

Materials and Methods

This was a descriptive research study performed by retro-
spective review of secondary data and CRS case investi-
gation forms from medical records. The study population 
included children who met the criteria for suspected CRS 
and who visited the Outpatient Unit of the Audiology 
Department at Dr. Soetomo General Hospital Surabaya from 
January 1, 2015, to December 31, 2020. The rubella vaccina-
tion campaign in Indonesia began in 2018.

Sampling was performed using a consecutive sampling 
method. Every patient who met the inclusion criteria was 
included in the study sample. Inclusion criteria were as fol-
lows: patients aged < 12 months who were diagnosed with 
suspected CRS and who underwent a hearing examination 
for Otoacoustic Emissions (OAE). The exclusion criteria 
included incomplete data in either medical records or case 
investigation forms and if the patients did not undergo a 
hearing examination. This study was approved by the Health 
Research Ethics Committee of Dr. Soetomo Surabaya 
Approval Number of Ethic: 0787/110/4/VII/2021.

Suspected CRS cases were the first entry point before 
classification. Table 1 contains the definitions of each cate-
gory. As per national guidelines, CRS cases can be classified 
into four categories: suspected CRS, laboratory-confirmed 
CRS, clinical CRS, and discarded CRS.

The data were analyzed using Microsoft Excel 2016. 
The results were presented descriptively to show the pro-
file of the samples according to age group, gender, clinical 

Table 1   The category used for CRS Surveillance in Indonesia

Group A consists of hearing loss, congenital heart disease, cataracts or congenital glaucoma, and pigmentary retinopathy; Group B consists of 
purpuric skin, splenomegaly, microcephalic mental retardation, meningoencephalitis, radiolucent bone, jaundice within 24 h after birth

Categories Definition

Suspected CRS Baby with < 12 months of age with minimum one clinical sign from group A
Laboratory-confirmed CRS Suspected CRS with laboratory results as follows,

If the baby is < 6 months of age with the positive result of IgM Rubella
If the baby is 6 to less than 12 months of age with positive results for both IgM and IgG 

Rubella OR 2 positive IgG results from two samples collected four weeks apart
Clinical CRS Baby with < 12 months of age with two clinical manifestations from group A or a mini-

mum of 1 clinical manifestation from each group A and group B without any laboratory 
examination

Discarded CRS Suspected CRS that does not meet the criteria for clinical CRS or laboratory-confirmed CRS
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symptoms, laboratory results (IgM and IgG rubella antibod-
ies), and CRS classification results based on national guide-
lines on CRS surveillance.

Results

In all, data of 374 patients were retrieved from the medi-
cal records and case investigation forms. Only 346 met the 
inclusion and exclusion criteria and were analyzed further 
in this study.

Table 2 shows the age and gender distribution of the 
samples. Most cases (112) were collected in 2016. The 
number of cases in the pre-rubella immunization cam-
paign introduction period (264 cases) was much higher 
than the number of cases in the post-RIC introduction 

period (82 cases). Based on the samples, the youngest age 
was 14 days, while the oldest was 11 months. In total, the 
< 1-month age group had more patients than other age 
groups. During the pre-RVC introduction period, cases in 
the 0- to < 1-month age group were predominant, while 
in the post-RIC introduction period, patients in the 3- to 
< 6-month group accounted for the majority of cases. The 
difference between males (174; 50.3%) and females (172; 
49.7%) in the study samples, with a ratio of 1.01: 1, was 
not substantial (Table 2).

Tables 3 and 4 show the characteristics of the samples 
in groups A and B based on their clinical symptoms. Of 
the clinical manifestations in group A, hearing loss was 
the most common and was observed in 195 (56.3%) cases, 
followed by congenital heart disease (131; 37.9%), cata-
racts, congenital glaucoma (81; 23.4%), and pigmentary 

Table 2   Characteristics by 
age group and gender among 
suspected CRS cases

Characteristics Pre RVC introduction Post RVC introduction Total

2015 2016 2017 2018 2019 2020

Age (months)
0- < 1 19 (28.3%) 50 (44.6%) 20 (23.0%) 3 (7%) 2 (6.2%) 1 (14,2%) 95 (27.4%)
1- < 3 18 (26.9%) 29 (25.9%) 19 (21.9%) 8 (18.6%) 10 (31.3%) 2 (28.5%) 86 (24.9%)
3- < 6 13 (19.4%) 21 (18.7%) 19 (21.9%) 17 (39.5%) 12 (37.5%) 2 (28.5%) 84 (24.3%)
6- < 12 15 (25.4%) 12 (10.7%) 29 (33.3%) 15 (34.9%) 8 (25%) 2 (28.5%) 81 (23.4%)
Total 65 (100%) 112 (100%) 87(100%) 43 (100%) 32 (100%) 7 (100%) 346 (100%)
Gender
Male 31 (47.7%) 57 (50.9%) 44 (50.6%) 19 (44.2%) 19 (59.4%) 4 (57.1%) 174 (50.3%)
Female 34(52.3%) 55 (49.1%) 43 (49.4%) 24 (55.8%) 13 (40.6%) 3 (42.9%) 172 (49.7%)
Total 65 (100%) 112(100%) 87 (100%) 43 (100%) 32 (100%) 7 (100%) 346 (100%)

Table 3   Group A clinical manifestation

Clinical manifestation Pre RVC introduction Post RVC introduction Total

2015 2016 2017 2018 2019 2020

Group A N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Congenital heart disease 18 (27.7%) 35 (31.2%) 42 (48.3%) 20 (46.5%) 12 (37.5%) 4 (57.1%) 131 (37.9%)
Cataracts or congenital glaucoma 8 (12.3%) 19 (17%) 20 (23%) 16 (37.2%) 14 (43.8%) 4 (57.1%) 81 (23.4%)
Hearing loss 35 (53.8%) 50 (44.6%) 55 (63.2%) 29 (67.4%) 22 (68.8%) 4 (57.1%) 195 (56.3%)
Pigmentary Retinopathy 4 (6.2%) 0 (0%) 3 (3.4%) 1 (2.3%) 1 (3.1%) 0 (0%) 9 (2.6%)

Table 4   Group B clinical manifestation

Clinical manifestation Pre RVC introduction Post RVC introduction Total

2015 2016 2017 2018 2019 2020

Group B N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Purpuric skin 0 (0%) 0 (0%) 0 (0%) 1 (2.3%) 0 (0%) 0 (0%) 1 (0.3%)
Microcephalic mental retardation 5 (7.7%) 6 (5.3%) 6 (6.7%) 6 (14%) 3 (9.4%) 1 (14.3%) 27 (7.8%)
Radiolucent bone 1 (1.5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0.3%)
Jaundice within 24 h after birth 42 (64.6%) 60 (53.6%) 36 (41.2%) 5 (11.6%) 6 (18.8%) 2 (28.6%) 151 (43.6%)
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retinopathy (9; 2.6%). This pattern was similar in both the 
pre and post-RIC introduction periods.

Of the clinical manifestations in group B, jaundice 
within 24 h after birth was observed in 151 (43.6%) cases, 
followed by microcephalic mental retardation (27; 7.8%), 
purpuric skin (1; 0.3%), and radiolucent bone (1; 0.3%). 
This pattern was also found in all years of observation 
except in, where microcephalic mental retardation was the 
most common manifestation.

Of 346 samples, only 207 underwent serology tests for 
both rubella IgM and rubella IgG antibodies. No sero-
logical data were available for the remaining 139 cases. 
In total, 156 (45%) cases were negative for rubella IgM. A 
positive result was found in 20 cases in the < 6-month age 
group (5.8%) and in nine cases in the 6- to 12- the month 
age group (2.6%). All positive cases were found during the 
period of pre-RVC introduction in 2015–2017 (Table 5).

In terms of the rubella IgG test result, 158 (46.8%) cases 
were positive, and the majority of the cases were found in 
the < 6-month age group (127; 36.7%). In the < 6-month 
age group, positive results during the pre-RVC introduction 
period were more frequent (97 cases; 76%) than during the 
post-RVC introduction period (30 cases; 24%). In the 6- to 
12-month age group, positive results were also more fre-
quent in the pre-RIC introduction period (20 cases; 24.3%) 
compared with the post-RIC introduction period (11 cases; 
40.8%) (Table 6).

Table 7 shows that for the final classification, 145 (41.9%) 
and 65 (18.8%) cases were classified as clinical CRS and 
laboratory-confirmed CRS, respectively. In contrast, the 
remaining 136 (39.3%) were classified as discarded CRS. Of 
the laboratory-confirmed CRS cases, 41 (63%) were found 
during the pre-RVC introduction period, while 24 (37%) 
were found during the post-RVC introduction period. In the 
clinical CRS cases, the majority were also found during the 

Table 5   Characteristic by Rubella IgM test result

Age group Results Pre RVC introduction Post RVC introduction Total

2015 2016 2017 2018 2019 2020

< 6 months Positive 2 (3.1%) 12 (10.7%) 6 (6.9%) 0 (0%) 0 (0%) 0 (0%) 20 (5.8%)
Negative 29 (44.6%) 27 (24.1%) 34 (39.1%) 14 (32.5%) 18 (56.2%) 2 (28.9%) 124 (35.8%)

6–12 months Positive 0 (0%) 2 (1.8%) 7 (8%) 0 (0%) 0 (0%) 0 (0%) 9 (2.6%)
Negative 6 (9.2%) 4 (3.6%) 8 (9.2%) 7 (16.3%) 6 (18.8%) 1 (14.3%) 32 (9.2%)
Unknown 28 (43.1%) 67 (59.8) 32 (36.8%) 22 (51.2%) 8 (25%) 4 (57.1%) 161 (46.5%)
Total 65 (100%) 112 (100%) 87 (100%) 43 (100%) 32 (100%) 7 (100%) 346 (100%)

Table 6   Characteristics by Rubella IgG test result

Age group Result Pre RVC introduction Post RVC introduction Total

2015 2016 2017 2018 2019 2020

< 6 months Positive 27 (41.5%) 38 (34%) 32 (36.8%) 13 (30.2%) 16 (50%) 1 (14.3%) 127 (36.7%)
Negative 7 (10.8%) 3 (2.7%) 8 (9.2%) 0 (0%) 2 (6.2%) 1 (14.3%) 21 (6.1%)

6–12 months Positive 6 (9.2%) 4 (3.6%) 10 (11.5%) 6 (14%) 4 (12.5%) 1 (14.3%) 31 (8.9%)
Negative 2 (3.1%) 0 (0%) 5 (5.7%) 2 (4.6%) 2 (6.3%) 0 (0%) 11 (3.2%)
Unknown 23 (35.4%) 67 (59.8%) 32 (36.8%) 22 (51.2%) 8 (25) 4 (57.1%) 156 (45.1%)
Total 65 (100%) 112 (100%) 87 (100%) 43 (100%) 32 (100%) 7 (100%) 346 (100%)

Table 7   Final classification of CRS

CRS classification Pre RVC introduction Post RVC introduction Total

2015 2016 2017 2018 2019 2020

CRI N/A N/A N/A N/A N/A N/A N/A
Clinical CRS 32 (49.2%) 39 (34.8%) 40 (46%) 13 (30.2%) 17 (53.1%) 4 (57.1%) 145 (41.9%)
Laboratory confirmed CRS 4 (6.2%) 17 (15.2%) 20 (23%) 19 (44.2%) 3 (9.4%) 2 (28.6%) 65 (18.8%)
Discarded CRS 29 (44.6%) 56 (50%) 27 (31%) 11 (25.6%) 12 (37.5%) 1 (14.3%) 136 (39.3%)
Total 65 (100%) 112 (100%) 87 (100%) 43 (100%) 32 (100%) 7 (100%) 346 (100%)
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pre-RVC introduction period (111 cases; 76.5%) versus the 
post-RVC introduction period (34 cases; 23.5%).

Discussion

Surveillance systems involving all hospitals and other health 
services should be established to determine the burden of 
disease due to CRS. The resources needed to develop a CRS 
surveillance system are so large that they are currently only 
being used in some hospitals. Surveillance results were 
considered in the implementation of the rubella vaccina-
tion program in 2017 [10]. Based on research data that indi-
cate that most cases of CRS were in the 0- to 1-month age 
group, studies in India have reported that the average age 
of CRS is 3.7 months [9]. Research in Surabaya indicated 
that most cases occur from 1 to 3 months (32.3%) [4]. A 
report from Tokyo found the most samples in the < 1-month 
age group (81.3%). In this study, the result might contrast 
with those previous studies that were conducted in India and 
Surabaya. It was possible since the fact that infants were 
still being treated at the hospital. Therefore, the screening 
would be performed immediately and abnormalities could be 
detected shortly. Infants aged 6–12 months must be treated; 
thus patients should be immediately contacted or referred to 
prevent late diagnosis and treatment.

Exact estimates are not available, but a few studies have 
estimated the incidence of CRS in children in India with 
clinically suspected intrauterine infection, ocular abnor-
malities, and congenital abnormalities. A systematic review 
based on published studies in India indicated that 1–15% 
of all infants suspected to have intrauterine infection had 
laboratory evidence of CRS. CRS accounted for 10–15% 
of all pediatric cataract cases and as many as 10–50% of all 
children with congenital anomalies were found to have labo-
ratory evidence of CRS [15, 16]. The ratio of male to female 
patients in this study was 1:1. Research in India found that 
the ratio of men to women was 1.4:1. In Surabaya, the ratio 
of men to women was 1.06:1. Research in Fiji and Yogya-
karta both reported that the ratio of men to women was 1:1 
[17–19]. This case indicates no difference in the occurrence 
of CRS based on gender. CRS can occur in both men and 
women. Thus, the results of this study are similar to those 
of studies conducted in India, Tokyo, Fiji, and Yogyakarta.

Prenatal management of the mother and fetus depends on 
gestational age at the onset of infection. If infection occurs 
before 18 weeks of gestation, the fetus is at high risk for 
infection and severe symptoms. Termination of the preg-
nancy may be discussed based on local legislation. Detailed 
ultrasound examination and assessment of viral RNA in the 
amniotic fluid are recommended. Pregnancy may be contin-
ued for infections after 18 weeks of gestation with ultrasound 
monitoring followed by neonatal physical examination and 

testing for RI-IgG [20]. Children with congenital rubella 
syndrome should be considered contagious until at least one 
year unless two negative cultures are obtained one month 
apart after three months of age, and neonates should be iso-
lated. Hand hygiene is paramount for reducing disease trans-
mission from the urine of children with congenital rubella 
infection [21, 22].

In 2016, 152 countries integrated rubella immunization 
into their routine immunization programs for MR. Routine 
immunization coverage for MR must be high (at least 95%) 
and evenly distributed to establish herd immunity so that 
other groups, including pregnant women, are also protected. 
Based on the Medium-Term Plan of the Immunization Pro-
gram of Indonesia (2015–2019), rubella immunization has 
been gradually integrated into routine immunization pro-
grams from 2017–2018 and started with an MR immuniza-
tion campaign that targets children nine months to < 15 years 
of age. The results of the first phase of the MR immunization 
campaign in six provinces in Java reached 100.98% cover-
age [12].

This study revealed that hearing loss was the most com-
mon clinical symptom in Group A (195 patients; 56.3%). No 
substantial difference was observed between the numbers 
before and after the immunization campaign. Research in 
Surabaya in 2015 showed that hearing loss was the most 
common abnormality in group A (36 patients; 55.4%) [4]. 
Research in the United States reported that hearing loss 
was the most common disorder and was observed in 73% 
of infants with suspected CRS [23]. An Australian study 
reported that hearing loss was the most common disorder 
at 38.2% [24]. Research in Africa found that 60% of indi-
viduals with CRS have hearing loss. Screening of newborns 
is instrumental in diagnosing hearing loss, particularly in 
patients with suspected CRS. Therefore, developing coun-
tries have implemented major programs for newborn hearing 
screening [25].

A study in India reported the difference in clinical 
symptoms where group A clinical symptoms were primar-
ily abnormalities in heart structure (59.9%) while hearing 
loss occurred in only 38.6%. Studies in Vietnam reported 
that 91.4% of the abnormalities in CRS were congenital 
heart abnormalities. In 2014, the rubella vaccine campaign 
in Vietnam still needed to be improved. The incidence of 
rubella in Vietnam amounted to 2300 cases in 2010 and 
2924 cases in 2011 [26]. The incidence of CRS in India in 
2016, one year before the rubella vaccination program, was 
73 cases per 100,000 births [27].

Rubella affects only humans; hence, vaccine prevention 
and disease elimination are possible. The currently licensed 
rubella vaccines used globally are based on the live-attenu-
ated RA 27/3 strain. The rubella vaccine can be administered 
at 9 or 12–15 months of age in combination with measles 
or mumps [MR], measles–mumps–rubella [MMR], and 
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MMR–varicella) vaccines or in monovalent form. A one-
dose schedule is considered sufficient for rubella. Since it 
is a live vaccine, it is contraindicated in cases of immune 
deficiency and pregnancy. All pregnant women should be 
tested for rubella; if found to be IgG-negative, the rubella 
vaccine should be given in the postpartum period [28]. A 
large community-based study in Tamil Nadu (2002–2004) 
included 51,548 children aged < 5 years with ocular abnor-
malities and developmental delays. Nearly 2.1% (n = 1090) 
of children had clinically suspected CRS (probable CRS), 
0.58% (n = 299) had clinically confirmed CRS, and 0.0009% 
(n = 46) had laboratory-confirmed CRS [29, 30].

Studies in Fiji reported that the most common clinical 
symptoms in individuals with CRS were congenital heart 
abnormalities (80%) followed by per icterus (10%) [17]. 
In Indonesia, Yogyakarta, Tokyo, and Hanoi had different 
results from the results of other researchers, as congenital 
heart defects were the most common clinical symptoms and 
occurred in 56%, 90%, 75%, and 63.7% of patients [12, 18, 
31, 32]. In the pre-vaccine era, the most common symptoms 
of CRS were congenital heart abnormalities and later, con-
genital cataract abnormalities [26]. In another study in Viet-
nam, hearing loss ranked second to congenital heart defects. 
The results of that study followed those of studies published 
in the United States and Australia and differed from those in 
Indonesia, Yogyakarta, Tokyo, Hanoi, and Vietnam.

Few or no obvious clinical manifestations occur at birth 
with mild forms of the disease. Congenital infection with 
rubella is high during the early and late weeks of gestation 
(U-shaped distribution). The chance of birth defects is much 
higher if the infection occurs in early pregnancy. Congenital 
defects occur in up to 85% of neonates if maternal infec-
tion occurs during the first 12 weeks of gestation, in 50% of 
neonates if infection occurs during the first 13 to 16 weeks 
of gestation, and in 25% if infection occurs during the latter 
half of the second trimester [16, 33]. Necessary minimum 
vaccination coverage increases markedly with birth and 
transmission rates, independent of the amplitude of sea-
sonal fluctuations in transmission. The susceptible build-up 
in older age groups following the local stochastic extinction 
of rubella has increased the CRS burden, which indicates 
that spatial context is important [30, 34]. Vaccine refusal 
has become a risk factor for rubella outbreaks. A possible 
cause of a parent's refusal to vaccinate his or her children 
could be lower confidence in the benefits of vaccination [35]. 
Media platforms (including social networks) have greatly 
influenced the spread of vaccine hesitation, as the primary 
problem is misinformation, according to Anthony Fauci, 
director of the National Institute for Allergies and Infec-
tious Diseases, USA [36].

In this study, patients have tested for rubella IgM and 
IgG antibodies for serology. Rubella immunoglobulin 
results were positive for IgG in most (162) patients, while 

the distribution of positive IgM was observed in 29 patients. 
A study in Vietnam reported positive IgM results in 70% of 
cases [37]. This study's results are different from those of the 
study in Vietnam. These differences may be due to serologic 
test data that were unavailable.

Research by Van Bang et al. [32] found that 68.9% of 
cases were categorized as CRS. The results of this study 
follow the results of research performed in Vietnam. In all, 
207 patients/samples in this study examined serology, while 
serology was not examined in the remaining 139 patients/
samples classified as clinical or discarded CRS. Research 
by Toda et al. [26] reported that the number of CRS cases 
must be very high at approximately 70% of the total sam-
ple and that the CRI group accounted for 1.2% [38]. The 
decrease in the seroprevalence from vaccination coverage in 
the same period (2010–2018) argues for improving vaccina-
tion compliance in the population [39]. This study’s results 
differ from the literature because, in Vietnam, the vaccina-
tion campaign is not yet optimal.

Conclusion

This study found that most patients were in the age group of 
0- to < 1 month and were mostly male. The most common 
clinical symptom was hearing loss. Serology results of anti-
rubella immunoglobulin IgG were positive in most patients. 
Overall, 65 patients (18.8%), 145 patients (41.9%), and 136 
patients (39.3%) were classified as confirmed CRS, clinical 
CRS, and discarded CRS, respectively. The high propor-
tion of clinical CRS cases may indicate that the surveillance 
system was ineffective due to a lack of laboratory support to 
diagnose confirmative CRS. The majority of clinical CRS 
cases were found during the pre-RVC introduction period 
as opposed to the post-RIC introduction period. There have 
been substantially fewer cases of congenital rubella syn-
drome after the rubella vaccination campaign.
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