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Abstract

0Oz

Objective: Many hypotheses have been proposed and researched re-
garding why coronavirus disease 2019 (COVID-19) disease is clinically
milder and has better outcomes in pediatric patients. These include
immune differences, inflammatory response level, T-lymphocyte profile,
ACE 2 expression level, melatonin secretion level, less exposure to envi-
ronmental contaminants, less chronic diseases, and cross-immunity to
other viruses.

Material and Methods: In this study, it was aimed to examine the re-
lationship between measles, rubella, mumps, hepatitis A and B vaccine
serological responses and the asymptomatic or symptomatic course
of COVID-19 infection in children diagnosed with COVID-19. Between
March and June 2020, we compared the symptomatic status of children
with COVID-19 who were vaccinated for these factors and who did not
have a history of measles, rubella, mumps, hepatitis A and hepatitis B
infection among the SARS-CoV-2 PCR positive cases.

Results: Seventy-two patients were included in the study. Half of the
patients were males. The median age of the cases was 167 months (min:
18 months, max: 213 months). Thirty-seven (51.3%) of all cases were as-
ymptomatic and 35 (48.6%) were symptomatic. There was no statistical-
ly significant difference between measles, rubella, mumps, hepatitis A
and hepatitis B serological vaccine responses and clinical classification.

Giris: Pediatrik hastalarda koronaviriis hastaligi 2019 (COVID-19) hasta-
iginin neden klinik olarak daha hafif gecirildigi ve sonuglarinin daha iyi
olduguna yonelik bir¢cok hipotez 6ne surllmis ve arastirilmistir. Bunlar
arasinda bagisiklik farkliliklari, inflamatuvar yanitin diizeyi, T-lenfosit pro-
fili, ACE 2 ekspresyonu diizeyi, melatonin salgilanma diizeyi, cevresel kir-
leticilere daha az maruz kalma, kronik hastaliklarin daha az goriilmesi ve
diger virlslere karsi gelisen capraz bagisiklik yer almaktadir.

Gereg ve Yontemler: Bu calismada, COVID-19 tanili cocuklarda kizamik,
kizamikgik, kabakulak, hepatit A ve B asi serolojik yanitlari ile bu yanitlar-
la COVID-19 enfeksiyonun asemptomatik ya da semptomatik seyri ara-
sindaki iliskinin incelenmesi amaglanmistir. Mart-Haziran 2020 tarihleri
arasinda hastanemizde SARS-CoV-2 PCR pozitif saptanan olgulardan ki-
zamik, kizamikgik, kabakulak, hepatit A ve hepatit B enfeksiyonunu gegir-
me Oykusii olmayan ve bu etkenlere yonelik agilanmis olan COVID-19 ta-
nili cocuk olgularin, semptomatik olup olmama durumlari karsilastirildi.

Bulgular: Calismaya 72 hasta dahil edildi. Hastalarin yarisi erkekti. Olgu-
larin median yas degeri 167 aydi (min: 18 ay, maks: 213 ay). Tim olgularin
37 (%51.3)'si asemptomatik, 35 (%48.6)'i ise semptomatik idi. Kizamik, ki-
zamikgik, kabakulak, hepatit A ve hepatit B serolojik asi yanitlari ile klinik
siniflama arasinda istatistiksel olarak anlamli fark saptanmadi.
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Conclusion: As a result, in our study, no significant association was found
between measles, rubella, mumps, hepatitis A and hepatitis B serological
vaccine responses and symptom development status in COVID-19. Fur-
ther studies are needed to investigate the reasons for the better clinical
course of the disease in pediatric cases compared to adults.

Keywords: COVID-19, vaccine, child

Introduction

COVID-19 pandemic caused by the severe acute respirato-
ry syndrome coronavirus 2 (SARS-CoV-2) continues to affect
the whole world. As of October 2020, over 40 million people in
216 countries have contracted the COVID-19 disease, and over
one million deaths have occurred (1). According to the pre-
liminary report by the Chinese Disease Control and Preven-
tion Center, most of the patients affected were aged between
30-79, and there were few patients aged under 19 (2). Again,
in a large-sized case series, it has been reported that children
and young adults typically have a mild form of the disease,
but older patients, especially with comorbidities, have a se-
vere form of the disease and a higher mortality rate (3). It has
been demonstrated in a meta-analysis of studies on children
that pediatric patients have a mild course of the disease when
compared to adult patients (4,5). Since most of the studies
are centered around adult patients, the reason why children
have a mild course of the disease is still vague. The less severe
course of the disease in children has been associated with
lower exposure to the virus and with factors related to the
host. Immunity differences, level of inflammatory response,
T-lymphocyte profile, the expression level of angiotensin con-
verting enzyme 2 (ACE 2), the level of melatonin secretion, less
exposure to environmental pollutants, less presence of chron-
ic diseases, and cross immunity developed to other viruses
have been indicated among the possible reasons debated on
the subject in relevant articles (6-8). Moreover, it has been ar-
gued that non-specific effect of attenuated live vaccines such
as Bacillus-Calmette-Guerin (BCG) and Measles, Mumps, Ru-
bella (MMR) might have a mitigating effect on COVID-19 clini-
cal findings (9). Similarly, due to the structural alikeness of the
spike (S) protein of coronaviruses and the fusion proteins of
measles and mumps, it is considered that children previously
immunized with the MMR vaccine may develop cross reactive
antibodies against coronavirus (10).

In this study, it was aimed to investigate the relation be-
tween the serologic responses of MMR, hepatitis A and B
vaccines in children diagnosed with COVID-19 and the as-
ymptomatic or symptomatic course of the COVID-19 infection
through these responses.

Materials and Methods

The study included cases whose reverse transcrip-
tase-polymerase chain reaction (RT-PCR) detected positive

Sonug: Sonug olarak calismamizda; kizamik, kizamikgik, kabakulak, hepa-
tit A ve hepatit B serolojik asi yanitlari ile COVID-19 hastaliginda semptom
gelisme ve gelismeme durumu arasinda anlamli bir iliski bulunmamistir.
Pediatrik olgularda hastaligin eriskinlere gére daha iyi klinik seyrinin ne-
denlerine yonelik ileri arastirmalara ihtiyag vardir.

Anahtar Kelimeler: COVID-19, asi, cocuk

for SARS-CoV-2 virus with the Bio-speedy SARS CoV-2 double
gene RT-gPCR kit (Bioeksen-Turkey) on combined oropharyn-
geal-nasopharyngeal swab sample in our hospital between
March 2020 and June 2020. Inclusion criteria were as follows:
SARS-CoV-2 PCR positivity, not having caught any of the mea-
sles, mumps, rubella, hepatitis A and hepatitis B diseases, be-
ing immunized against measles, mumps, rubella, hepatitis A
and hepatitis B, and at least one month should have passed
from the immunization against the specified agents. Exclu-
sion criterion was determined as the presence of conditions
decreasing serologic response to vaccines (immunodeficien-
cy or history of dialysis, receiving steroid treatment, having
received intravenous immunoglobulin). Vaccination status of
the patients was obtained from the vaccination cards of the
Ministry of Health. It was seen from the vaccination cards that
all patients had received BCG immunization and all had BCG
scars. The patients were divided into two clinical classes as as-
ymptomatic and symptomatic:

1. Asymptomatic; no clinical signs and symptoms and no
abnormal finding on pulmonary imaging

2. Symptomatic; presence of the symptoms that fit to the
case definition of COVID-19, including fever, fatigue, mus-
cle pain, cough, and diarrhea.

In addition to the routine blood samples taken during
hospital presentation, HbsAg, AntiHbs, AntiHbc IgM, AntiHbc
IgG, measles IgG, rubella IgG, mumps IgG, and AntiHAV IgG
levels were studied. Serum samples taken from patients were
studied on ALEGRIA (Orgentec Diagnostika GmbH, Mainz,
Germany) ELISA with the kits belonging to the same device in
the Medical Microbiology Laboratory of our hospital, and the
results were evaluated in line with the manufacturer’s recom-
mendations. Furthermore, in serum samples, HBsAg, AntiHbs,
AntiHbc IgM, AntiHbc IgG, and AntiHAV IgG tests were studied
with the Chemiflex method on the ARCHITECT i2000SR device
(Abbott- Germany), and the results were evaluated in line with
the manufacturer’s recommendations. For the study, approval
was obtained from the Ethics Board of or hospital and from
the Scientific Research Board of the Ministry of Health (Eth-
ics Board No: 2020/7-24). Additionally, informed consent was
received from the parents of the children participating in the
study.

SPSS 24.0 program was used for data analysis. Mean *
standard deviation was used when continuous data showed



J Pediatr Inf 2021;15(4):e217-e222

Sahin et al.

Effect of Viral Seropositivity on COVID-19 in Children e21 9

conformity to normal distribution, median (minimum-maxi-
mum) was used when continuous data did not show confor-
mity to normal distribution, and number (n) and percentages
(%) were used for categorical variables. Chi-square test was
used in the comparisons for categorical variables. Statistical
significance in the study was accepted as p< 0.05.

Results

Seventy-two patients were included into the study. Thir-
ty-six (50%) of the patients were boys, 36 (50%) were girls,
and their median age was 167 months (min: 18 months, max:
213 months). When evaluated as per clinical classification, 37
(51.3%) of all cases were asymptomatic and 35 (48.6%) were
symptomatic. When clinical classification was compared ac-
cording to sex, a statistically significant difference was not
found (p= 0.908) (Table 1). The cases were divided into 5
groups as regards age range. Ten of the cases (13.8%) were
in the 1-5 years age group, 9 (12.5%) were in the 5-10 years
age group, 30 (41.6%) were in the 10-15 years age group, and

Table 1. Demographics and clinical characteristics of the patients

23 (31.9%) were aged 15 years and over. When clinical classi-
fication was compared according to age groups, a statistically
significant difference was not observed (p= 0.106) (Table 1).

When vaccine serologic responses were reviewed as re-
gards clinical classification, AntiHbs response of 70 cases was
evaluated. While AntiHbs response was detected positive in
16 (45.7%) of the 35 asymptomatic cases, it was negative in
19 (54.3%). While 14 (40%) of the 35 symptomatic cases were
positive, 21 (60%) were negative for AntiHbs response. When
statistically evaluated, a significant difference was not deter-
mined between hepatitis B serologic response and clinical
classification (p= 0.629) (Table 2). Seventy-two cases were
evaluated for measles serology. While measles IgG response
was positive in 21 (58.3%) of the 36 asymptomatic cases,
it was negative in 15 (41.7%). Of the 36 symptomatic cases,
23 (63.9%) were positive and 13 (36.1%) were negative for
measles serology. When statistically evaluated, a significant
difference was not determined between measles serology

Asymptomatic Symptomatic Total p

Sex

Female 18 (50%) 18 (50%) 36 (50%) 0.908

Male 19 (52.7%) 17 (48.6%) 36 (50%)
Age range

1-5 years 5(50%) 5 (50%) 10 (13.8%)

5-10 years 6 (66.7%) 3(33.3%) 9 (12.5%)

10-15 years 19 (63.3%) 11 (36.7%) 30 (41.6%) 0.106

>15 years 7 (30.4%) 16 (69.6%) 23 (31.9%)
Table 2. Comparison of vaccine serologic responses and clinical responses

Asymptomatic Symptomatic p

Hepatitis B IgG

Positive 16 (45.7%) 14 (40%)

Negative 19 (54.3%) 21 (60%) 0.629
Total n=70 35 35
Measles IgG

Positive 21 (58.3%) 23 (63.9%)

Negative 15 (41.7%) 13 (36.1%) 0.629
Total n=72 36 36
Rubella IgG

Positive 20 (83.3%) 19 (86.4%)

Negative 4(16.7%) 3(13.6%) 0.775
Total n=46 24 22
Mumps IgG

Positive 19 (76%) 12 (54.5%)

Negative 6 (24%) 10 (45.5%) 0.121
Total n=47 25 22
Hepatitis A IgG

Positive 8(38.1%) 8(42.1%)

Negative 13 (61.9%) 11 (57.9%) 0.769
Total n=40 21 19
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and clinical classification (p= 0.629) (Table 2). Rubella serolo-
gy was evaluated in 46 cases. Of the 24 asymptomatic cases,
rubella serology was positive in 20 (83.3%) and negative in 4
(16.7%). Of the 22 symptomatic cases, rubella IgG response
was positive in 19 (86.4%) and negative in 3 (13.6%). When
statistically evaluated, a significant difference was not deter-
mined between rubella serology and clinical classification (p=
0.775) (Table 2). Forty-seven cases were evaluated in terms of
mumps serology. Of the 25 asymptomatic cases, mumps se-
rology was positive in 19 (76%) and negative in 6 (24%). Out of
the 22 symptomatic cases, mumps serology was positive in 12
patients (54.5%) and negative in 10 (45.5%). When the results
were evaluated statistically, a significant difference was not
detected between mumps serology and clinical classification
(p=0.121) (Table 2). Forty cases were evaluated for Hepatitis
A serology. Of the 21 symptomatic cases, it was positive in 8
(38.1%) and negative in 13 (61.9%) patients. Of the 19 symp-
tomatic cases, it was positive in 8 (42.1%) and negative in 11
(57.9%) patients. However, a significant difference was not
found between hepatitis A serology and clinical classification
(p=0.769) (Table 2).

Discussion

Severe acute respiratory syndrome coronavirus 2 causes
acute respiratory infections in varying degrees in different
age groups, and children have a relatively mild course of the
disease when compared to adults (3,5). According to a report
from Centers for Disease Control and Prevention (CDC), the
number of cases aged under 18 years make up of 8.8% of to-
tal cases in the United States of America (11). Mortality rate
is less than 0.1% of total deaths (11). Similar to other data, it
has been reported in epidemiological studies from our coun-
try that children have a mild course of COVID-19 (12,13). One
of the possible reasons for this is that the cells in the immune
system of children and adults show differences in function
and content. With advancing age, adaptive immune system
is dysregulated, T cells are decreased, and immune memory
gained by vaccines is diminished (14). This effect is not only
seen in adaptive immune response but also in innate immune
response, and an increase is observed in proinflammatory
cytokine production (15). In terms of SARS-CoV-2, while an
evident decrease is in lymphopenia, CD4+ and CD8+ T cell,
auxiliary T cell and storage T cell numbers, lymphopenia has
been less reported in children (16,17). Dhochak et al. (18) have
also commented that children’s adaptive immune response
against SARS-CoV-2 is better. It is considered that this condi-
tion is due to the fact that children’s immune system is sec-
ondarily more active and “trained” thanks to live vaccines and
frequent viral infections, and thus the infection is controlled at
an early stage (6,18). Trained immunity is defined as the reac-
tivation of innate immune cells through re-programming by
metabolic and epigenetic changes that develop secondary to
vaccines or previous infection (19).

Observational or experimental studies have shown that
some attenuated live vaccines administered during child-
hood have non-specific effects that provide a decrease in
infection-related mortality and hospitalization rates (20-22).
In a cohort study from Denmark, having had the MMR vac-
cine decreased hospitalization rated due to any infection (23).
Similarly, there have been data suggesting that vaccination
with MMR diminishes hospital presentation due to respiratory
syncytial virus (24). The non-specific effect of the vaccines is
considered to be associated with the fact that vaccines “train”
the leucocyte precursors in the bone marrow against infec-
tious agents and provide a more effective function and with T
cell-mediated cross reactivity (25,26).

Studies conducted so far have demonstrated that natu-
ral killer cells (NK) and interferons (IFN), which are a part of
innate immune system, have an important role against viral
infections (27,28). It has been put forth that viral vaccines,
even in the clinical absence of an infection, stimulates NK cell
reproduction and that this response has a longer lifespan, and
therefore, viral vaccines can be a potentially therapeutic op-
tion in preventing severe viral infections (29).

In an experimental immunological study, it has been as-
serted that BCG vaccine induces epigenetic modulations of
human monocytes, leading to an increase in the production
of proinflammatory cytokine and thus provides a protective
effect against another infection (30). In another randomized
study with placebo controls, it has been demonstrated that
BCG vaccine sustains epigenetical re-programming in mono-
cytes in vivo and is protective against an experimental infec-
tion caused by yellow fever virus vaccine strain (31). As a re-
sult of all studies investigating the non-specific effects of BCG
vaccine, BCG vaccine has been shown to provide decrease
in acute upper respiratory tract infections (32). BCG vaccine
was also administered in our patients. These data have given
rise to the hypothesis that BCG vaccine might have protective
effect against COVID-19, and clinical studies have been com-
menced on BCG vaccination (33-36).

The possible protective effects of viral vaccines have
become a current issue since proinflammatory cytokines,
IFN production, and NK cell response are at the forefront in
COVID-19 pathogenesis (37,38). The similarity found between
the mode of transmission of measles, mumps, rubella viruses
and SARS-CoV-2 and between their primary replication char-
acteristics in the upper respiratory tract has made us consider
that the innate immune response stimulated by MMR vaccina-
tion might have a cross protective effect against SARS-CoV-2.
Similarly, the mild course of the COVID-19 disease seen in 955
sailors of the U.S.S Roosevelt of the U.S Navy has been inter-
preted as the possible protective effect of BCG vaccine admin-
istered to the sailors when they joined the Navy (39). Franklin
et al. (40) have carried out an amino acid sequencing analysis
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based on the similarity between the glycoproteins of mea-
sles, mumps and coronaviruses and have found a 29% amino
acid sequencing similarity between rubella and SARS-CoV-2.
In animal studies where attenuated live recombinant mea-
sles vaccine has been used as a vector, the antibodies formed
had neutralizing effect on SARS-CoV and induced antibody
production (41,42). In a prospective observational study
carried out in Mexico by Larenas-Linnemann et al. (43), the
possible protective and mitigating effect of MMR vaccine on
COVID-19 clinic has been researched. This study included 255
adults and children vaccinated by MMR due to the fact that
an increase was seen in measles cases during the time when
COVID-19 pandemic started in their country and a program
for re-immunization against MMR was initiated by their Min-
istry of Health. These 255 cases were followed for COVID-19
infection and SARS-CoV-2 RT-PCR test and/or antibodies spe-
cific to SARS-CoV-2 were studied. Of the 255 cases vaccinated
for MMR, COVID-19 did not develop during the notification
period in 219 cases, Definite COVID-19 infection was seen in
24 patients, and highly-probable COVID-19 infection was ob-
served in 12 patients. In 13 of these 36 cases, of whom 6 were
children, COVID-19 disease had a mild course despite the risk
factor, which was associated with the non-specific effect of
MMR vaccine (43). In line with these data, we also aimed at
investigating the effect of the antibody response of the hepa-
titis A and B and MMR vaccines administered in the childhood
on the asymptomatic course of COVID-19 in children. A signif-
icant difference was not found between the seropositivity rate
related to hepatitis A, B and MMR vaccines in asymptomatic
children and the symptomatic group. AntiHbs seropositivi-
ty adn AntiHAV IgG seropositivity in cases included into the
study were found respectively as 42.8% and 40%. Again, mea-
sles IgG, rubella IgG, and mumps IgG seropositivity rates were
detected respectively as 61.1%, 84.7%, and 73.8%. In compari-
son with the literature, seropositivity rates of measles, rubella,
mumps, and hepatitis A and B were found low (44-46). Howev-
er, seropositivity rate that develops after vaccination is known
to be related to intrinsic (age, genetics, and etc.) and extrinsic
(vaccine type, way of administration, and etc.) factors (47). We
are of the opinion that these reasons might have caused the
low seropositivity rates found in our study. The presence of in-
trinsic factors affecting age response between the groups and
low number of patients are limitations to our study.

To conclude, children have a milder course of SARS-CoV-2
infections when compared to adults, and a better recovery
and prognosis is seen in children. The reasons for this con-
dition are still vague. In our study, a significant relation was
not found between the asymptomatic and symptomatic pre-
sentation of COVID-19 and the children’s serologic response
to measles, rubella, mumps, and hepatitis A and B vaccines in
children diagnosed with COVID-19. Further studies in terms
of the possible effects of immunization are needed to better

understand the reasons of good clinical course and outcomes
seen in children when compared to adults.
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