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Abstract

Aim: Invasive meningococcal infections have a clinical picture with a rapid
onset and can lead to serious sequelae and death even in individuals who are
treated early. The most common causes of related epidemics are serogroups
A, B, C, W, Y, and X, and two different vaccines have been developed against
serogroups A, C, W, and Y and serogroup B. The serogroup B-containing
MenB-4C vaccine (Bexsero®) was licensed in Turkey in 2018 and is still being
administered. In this study, the side effects of this vaccine in infants and
children followed up in a tertiary pediatric clinic were questioned.

Material and Method: In our study, the local and systemic side effects of
the MenB-4C vaccine doses, which were administered between March 1,
2019, and March 1, 2022, at the Child Health Follow-up Outpatient Clinic
of Gazi University Faculty of Medicine, were evaluated retrospectively. All
infants and children aged 0-18 years who were vaccinated at this clinic
on the specified dates (n=102) were recruited, and a questionnaire was
completed by calling their parents by telephone and questioning the side
effects of the vaccine.

Results: It was determined that a total of 224 doses of the MenB-4C vaccine
were administered to 102 children over the three-year study period,
Of these vaccines, 21.6% were administered during the year before the
pandemic and 78.4% during the two years after the pandemic. According
to the total number of doses, the rate of local and systemic side effects was
30.8% (n= 69). It was found that among the 69 doses with side effects, 42
(60.8%) were systemic (fever), and 27 (39.1%) were local (stiffness, redness,
and pain at the injection site). Side effects were observed in 41.3% of the
patients after the first dose of the vaccine, 23.3% after the second dose, and
25.9% after the third dose.

Conclusion: In our study, no serious post-vaccine reactions, such as
anaphylaxis and encephalopathy, were observed following vaccination
with MenB-4C, and the most common side effects of this vaccine were
fever and local pain, which were only transient and self-limiting, lasting
only two to three days at most. Since the MenB-4C vaccine, which has been
included in the vaccination schedule of most countries, is a strong tool to
help prevent meningococcal infections, every parent presenting to a health
institution should be informed by the physician about the necessity of this
vaccine, and if possible, conjugated meningococcal vaccines containing
not only serogroups A, C, W, and Y but also serogroup B should be added to
the national vaccine scheme.
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Oz

Amacg: invazif meningokokal enfeksiyonlar hizli baslangich bir klinik tabloya
sahiptir ve erken tedavi edilen bireylerde dahi ciddi sekellere ve ¢lime yol
acabilmektedir. ilgili salginlarin en yaygin nedenleri serogrup A, B, C, W, Y ve
X'tir ve serogrup A, C, W ve Y ile serogrup B'ye karsi iki farkli asi gelistirilmistir.
Serogrup B'yi iceren MenB- 4C asisi (Bexsero®) Turkiye'de 2018 yilinda
ruhsatlandiriimis olup halen uygulanmaktadir. Bu calismada tglnci basamak
pediatri kliniginde takip edilen bebek ve cocuklarda bu asinin yan etkileri
sorgulandi.

Gere¢ ve Yontem: Calismamizda Gazi Universitesi Fakiiltesi Cocuk Saghg
Takip Poliklinigi'nde 1 Mart 2019 ile 1 Mart 2022 tarihleri arasinda uygulanan
MenB-4C asi dozlarinin lokal ve sistemik yan etkileri arastirildi. Tip Fakdltesi
retrospektif olarak degerlendirildi. Belirlenen tarihlerde (n=102) bu klinikte asi
olan 0-18yasarasi tim bebek ve cocuklar calismaya dahil edildive ebeveynleri
telefonla aranarak asinin yan etkileri sorgulanarak anket dolduruldu.

Bulgular: Uc yillik calisma siresi boyunca 102 cocuda toplam 224 doz
MenB-4C asisi uygulandigi belirlendi. Bu asilarin %21,6'sinin pandemiden
onceki yilda, %78,4'Unin ise iki pandemi déneminde uygulandidi belirlendi.
salgindan yillar sonra. Toplam doz sayisina gore lokal ve sistemik yan etki
orani %30,8 (n= 69) idi. Yan etki gorilen 69 dozun 42'sinin (%60,8) sistemik
(ates), 27'sinin (%39,1) ise lokal (enjeksiyon yerinde sertlik, kizariklk, agri)
oldugu belirlendi. Asinin ilk dozundan sonra hastalarin ytzde 41,3'inde,
ikinci dozundan sonra yiizde 23,3'inde, U¢lnct dozundan sonra ise ylizde
25,9'unda yan etki goruldu.

Sonug: Calismamizda MenB-4C asilamasi sonrasinda asi sonrasi anafilaksi,
ensefalopati gibi ciddi bir reaksiyon gértlmedi ve bu asinin en sik gorilen
yan etkileri gegici ve kendiliginden duzelen, en fazla iki ila G¢ gin stren ates
ve lokal agriydi. Cogu Ulkenin asilama takviminde yer alan MenB-4C agisi
meningokok enfeksiyonlarini dnlemeye yardimci gucl bir ara¢ oldugundan,
saglk kurulusuna basvuran her ebeveynin hekim tarafindan bu asinin
gerekliligi konusunda bilgilendirilmesi ve mumkinse sadece A, C, W ve Y
serogruplarini degil serogrup B'yi de iceren konjuge meningokok asilari
ulusal asi semasina eklenmelidir.
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INTRODUCTION

Meningococci  (Neisseria meningitidis) have caused
endemics and epidemics in many parts of the world since
the beginning of the 19th century. Invasive meningococcal
infection has a clinical picture with a rapid onset and can
lead to serious sequelae and death even in individuals who
are diagnosed and treated early." Despite the appropriate
treatment, in addition to the mortality rate of 10-15%, one
out of every five survivors faces long-term sequelae, such as
limb loss, deafness, and problems with the central nervous
system.”?!

Thirteen serogroups have been identified to cause
meningococcal disease, with the most common being
serogroups A, B, C, Y, W, and X. The distribution of these
serogroups differs according to the geographical location and
age of the evaluated populations.”! The highest incidence
of meningococcal disease across the world is found in the
"meningitis belt" of sub-Saharan Africa. Major consequences
occur in this region every five to 12 years, and the attack rate
reaches 1,000 cases per 100,000 people. The measured annual
attack rate, which is lower in other parts of the world, averages
0.3 to 3 per 100,000 people.” According to the meningococcal
meningitis incidence, the World Health Organization classified
countries as those having high endemic (>10 cases /100,000
persons/year), moderately endemic (2-10 cases/100,000
persons/year), and low endemic (<2 cases /100,000 persons/
year) rates®! It is recommended that meningococcal
vaccine be included in a routine immunization program in
countries that are moderately endemic for meningococci.
Turkey is also in this category. However, the epidemiology of
meningococcus in Turkey differs from many other countries,
and significant changes have been observed over time. In a
multicenter study by Ceyhan et al., in which they evaluated
bacterial meningitis agents in Turkey between 2005 and 2012,
N. meningitidis was found to be the most common causative
agent at a rate of 51.6%, and the W (38.1%) and B (26%) strains
were mostly identified in the serotype distribution.®

Meningococcal infections are among the diseases that can
be prevented by vaccination. It is possible to prevent invasive
meningococcal infections with two types of vaccines: the
first is the inactivated quadrivalent conjugate vaccine for
serogroups A, C, W and Y, and the second is the serogroup
B vaccine, which is an inactivated bacterial recombinant
protein vaccine. Currently, there are two types of vaccines
developed against meningococcal B serotype: the MenB-4C
(Bexsero®) vaccine approved in Europe, Canada, Australia,
and the USA and the MenB-FHbp (Trumenba®) vaccine
approved in the USA.”! In Turkey, the MenB-4C vaccine has
been licensed for use after 2 months of age.®

The MenB-4C vaccine has been shown to be immunogenic
in infants, adolescents, and adults.®'” In many clinical
studies, the safety and undesirable effects of the MenB-4C
vaccine have been investigated. While no problems were
found in studies on its safety in adolescents, there are still

concerns and a lack of knowledge among parents and
even physicians due to the fever and systemic side effects
observed in young children."®' In our study, we planned to
investigate the side effects and their frequency in pediatric
patients who received the MenB-4C vaccine.

MATERIAL AND METHOD

The study was carried out with the permission of Gazi
University Ethics Committee (Date: 27.07.2023, Decision No:
14).

In our study, the frequency of local and systemic side effects
of the MenB-4C vaccine doses, which were administered
between March 1, 2019, and March 1, 2022, at the Child
Health Follow-up Outpatient Clinic of Gazi University
Faculty of Medicine, Department of Social Pediatrics, was
retrospectively evaluated.

Allinfants and children aged 0-18 years who were vaccinated
at our clinic over the specified period (h=102) were included
in the study. The names and telephone numbers of the
vaccinated patients were obtained by screening the records.
The parents were informed about the study by telephone,
and those who provided consent were administered a
questionnaire through a telephone interview to determine
the side effects of the vaccine.

Using the questionnaire forms, sociodemographic
characteristics, chronic disease history, drug use history,
number of doses and age at MenB-4C vaccination (cross-
checked through the vaccination records of the patients),
side effects after vaccination, e.g., fever (body temperature
of 38° and over, armpit or ear measurement), restlessness,
swelling, redness, limitation of movement, pain, and
stiffness at the injection site, duration of side effects, the
vaccines included or notincluded in the national vaccination
schedule (NVS) were questioned. In our department, for
intramuscularly (IM) injections, in children younger than
1 years, the anterolateral aspect of the upper thigh is the
preferred site. In older children, we preferred the deltoid
muscle for IM injections.

Statistical Analysis

Data were analyzed using IBM SPSS V23. The conformity of
the data to a normal distribution was evaluated with the
Kolmogorov-Smirnov and Shapiro-Wilk tests. The Mann-
Whitney U test was used to compare the data that were
not normally distributed according to paired groups, and
multiple comparisons were undertaken with Dunn's test.
Pearson's chi-square, Yates' corrected chi-square, Fisher's
exact, and Mc Nemar tests were used to compare categorical
data. The results of the analyses were presented as mean
+ standard deviation and median (minimum-maximum)
for quantitative data, and as frequency and percentage for
categorical data. The statistical significance level was taken
as p <0.05.
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RESULTS

Of the total 1,972 patients who presented to the Child
Health Monitoring Outpatient Clinic between March 2019
and March 2020 (before the COVID-19 pandemic), 22
(1.1%) received the MenB-4C vaccine. From March 2020,
when the first COVID-19 case was reported in Turkey, to
March 2022, a total of 2,853 patients presented to our
outpatient clinic, and 80 (2.8%) of these patients were
vaccinated against Meningococcal B. Accordingly, it was
determined that 21.6% of the MenB-4C vaccine doses
were administered during the year before the pandemic
and 78.4% during the two years after the pandemic.

Demographic characteristics of vaccinated children and
their families are given in Table 1. It was seen through
the system that all the children included in our study
were fully vaccinated according to their age and other
vaccines in the NVS. It has been observed that 50% of the
patients who received the MenB-4C vaccine were above
2 years of age when the first dose of vaccine was given.
It was determined that 92.2% (n=94) of the children who
received the meningococcal B vaccine had complete
vaccine doses according to their age. It was observed that
7.8% (n=8) of them did not complete their vaccinations
(Table 1). The families of the children whose vaccine dose
was not completed were interviewed and the reason was
asked. One of them stated that he did not have the other
doses due to the high fever he experienced in the first
dose, two families stated that they could not have it done
due to financial reasons, while five families said that they
delayed it due to the pandemic.

When the administration rates of other vaccines not
included in the NVS were questioned, it was determined
that 93.1% of the patients had received the meningococcal
ACYW vaccine, 59.4% had received the rotavirus vaccine,
10.9% had received the influenza vaccine, and 6.9% had
received the HPV vaccine. Of the parents, 19.4% stated
that they also had their other children vaccinated with
MenB-4C.

It was found that 95% of the parents had been informed
about the vaccine and its possible side effects before
vaccination. The MenB-4C vaccine was administered alone
in 98% of the cases and simultaneously with the Men
ACYW vaccine in two patients, and no side effects were
observed in these two patients.

The 102 children received a total of 224 doses of the MenB-
4C vaccine, and the rate of those with side effects according
to the total number of doses was found to be 30.8% (n=69).
It was determined that of the 69 side effects, 42 (60.8%)
were systemic, and 27 (39.1%) were local. Only fever was
seen as a systemic side effect and lasted two days in two
of the 42 patients and three days in one patient. Fever was
self-limiting and resolved within 24 hours in 92.8% (n=39)
of the patients with this side effect. As a local reaction,
stiffness, redness, and pain were observed at the injection

Table 1: Descriptive characteristics of the study group

n (%)

Gender

Male 45 44.1

Female 57 55.9
Maternal education level

Primary school 20 19.6

High school 15 14.7

University 67 65.7
Maternal working status

Working 43 422

Not working 59 57.8
Paternal education level

Primary school 12 11.9

High school 19 18.8

University 70 69.4
Paternal working status

Working 3 3

Not working 98 97
Family Type

Nuclear 99 97.1

Extended 3 29
Number of children

1 45 441

2 34 333

>3 23 225
Order of child who vaccinated

1 70 68.6

2 21 20.6

>3 11 10.8
Income level

<450% 11 10.8

450-900 $ 46 45.1

>900% 45 441
Chronic disease

Absent 62 60.8

Present 40 39.2
Drugs

Absent 90 88.2

Present 12 11.8
Immunosuppressive drug use

Absent 9 75

Present 3 25
Hospitalization

Absent 97 95.1

Present 5 4.9
Age at first dose

2-5 months 5 49

6-12 months 33 323

13-24 months 13 12.7

2-10 years 25 24.5

>10 years 26 254
Vaccines in the national vaccination schedule

Complete 102 100
Completed primary series for 4CMenB?

No 8 7.8

Yes 73 71.6
Not vaccinated yet 21 20.6

n/Medium £ Median
S.deviation (min. - maks.)

Maternal age 3743 £6.74 38(25-59)
Paternal age 40.18 +7.61 40 (26 - 65)
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site, which regressed within 24-48 hours, except in one
patient. Stiffness at the injection site, which was seen in
only one patient, continued for seven to 10 days. Side
effects occurred in 41.3% of the patients after the first dose
of the MenB-4C vaccine, 23.3% after the second dose, and
25.9% after the third dose. When the relationship between
the doses was examined in terms of side effects, statistically
significant side effects were not observed at the second
dose in patients who had not experienced any side effects
after the first dose, but no such relationship was found for
the third dose (Table 2). Of the 224 doses, 41.5% (n=93)
were administered intramuscularly from the leg (to children
under 1 year old) and the remaining 58.4% (n=131) from the
arm (over 1 year of age) by the same nurse.

Considering the frequency of side effects according to the
age of the children, fever was observed more frequently
in those aged two years and younger (37.2%, 22,4% and
22%, after the first, second and third dose, respectively)
compared to those aged over two years (5.8% after the
first dose and 6.5% after the second dose) (Table 3).

The rate of antipyretic administration before the first
dose of vaccination was 31.4% for the first dose, 26.6%
for the second dose, and 27.6% for the third dose. When
the effect of pre-vaccination antipyretic administration on
the post-vaccination side effects status was examined, no
statistically significant result was obtained (Table 4).

Table 3. Comparison of the second- and third-dose side effects

according to the first-dose side effect status

First-dose side effects

p*
Absent Present
Second-dose side effects
No 56 (96.6) 17 (45.9)
0.001
Yes 2(3.4) 20 (54.1)
Third-dose side effects
No 14 (82.4) 6 (60)
0.508
Yes 3(17.6) 4 (40)

*McNemar test

Table 4. Evaluation of antipyretic effects before vaccination

Pre-vaccination

administration of antipyretics P
Absentn (%) Presentn (%)
First-dose side effects
Absent 38 (55.1) 22 (66.7)
0,369*
Present 31 (44.9) 11(33.3)
Second-dose side effects
Absent 54 (79.4) 19 (73.1)
0,702*
Present 14 (20.6) 7 (26.9)
Third-dose side effects
Absent 16 (84.2) 4 (50)
0,145%*
Present 3(15.8) 4 (50)

* Chi-square test with Yates correction, **Fisher's exact chi-square test

Table 2: Side effects by age groups

Total number of Number of children

Systemic side

Local side effects

Age children with side effects effects
n n (%) Fever'  Restless SISt tiie  Sectonsite  injaction site
First dose
2-5 month 5 1(20) 1
6-12 month 33 17 (51.5) 15 1 1
13-24 month 13 5(38.5) 3 1 1
2-10 month 25 9 (36) 2 5
>10 month 26 9 (34.6) 1
Total 102
Second dose
2-5 month 5 2 (40) 2
6-12 month 31 9 (29) 8 1
13-24 month 13 2(15.3) 1 1
2-10 month 22 4(18.1) 2 2
>10 month 24 4(16.6) 1
Total 95
Third dose
2-5 month 1 1(100) 1
6-12 month 18 5(27.7) 5
13-24 month 8 1(12.5) 1
2-10 month 0 -
>10 month 0 -
Total 27

* Body temperature of 38° and over (armpit or ear measurement)
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DISCUSSION

In our study, in which we retrospectively evaluated the
local and systemic side effects of MenB-4C vaccines
administered in the Child Health Follow-up Outpatient Clinic,
no serious reactions such as post-vaccine anaphylaxis and
encephalopathy were observed. It has been found that it has
self-limiting features within 2-3 days at most.

Although local and systemic reactions are mostly self-limiting
and transient after MenB-4C vaccination, fever has been
reported more frequently in infants. But in adolescent pain at
the injection site has been reported more frequently and, fever
less frequently." In the study with the largest adolescent cohort
to date, 58,637 doses of 4CMenB vaccine were administered to
30,522 students (median age 16 years) during 2017-2018. Most
common side effects were injection site reaction (126/193),
headache (99/193) and nausea (61/193). Reported side effects
declined with increasing age. It was found to be well tolerated
in adolescent.” In a study conducted in Quebec, after the
administration of a total of 43,000 doses of the MenB-4C vaccine,
the incidence of fever was found to be higher in children under
the age of two years (14-15%) than in those aged 2-4 years
(12%) or five and over (6-8%)."* Similarly, in our study, fever
was observed more frequently in children aged two years and
younger and less frequently in those over two years of age.

MenB-4C has been associated with increased rates of fever
and other vaccine-related reactions, especially within the
first 24-72 hours, when administered with other routine
infant vaccines.”! In vaccine side-effect studies, it can be
very difficult to determine which vaccine is associated
with the side effect that occurs due to the simultaneous
administration of multiple vaccines.'*'® Therefore, most
studies have performed statistical analyses by attributing side
effects to all vaccines in the presence of multiple vaccinations.
In one of these studies, fever was detected at a rate of 26-41%
when MenB-4C was administered alone, 23-36% after routine
vaccinations alone, and 51-61% after the co-administration
of MenB-4C and routine vaccines.'® In our study, 98% of the
patients having been administered the MenB-4C vaccine
alone helped monitor the side effects specific to this vaccine
in a more reliable manner.

England was the first country to include the MenB-4C vaccine
in the national immunization program. In September 2015,
the vaccine was started to be administered to infants to
protect them from meningococcal B infections, and since
then, studies have been published to prove the vaccine's
safety and effectiveness.”'” In a meta-analysis conducted in
2018, it was reported that a high fever and local and systemic
reactions were observed at a higher rate after the MenB-4C
vaccine compared to other vaccines, but they were mild-
moderate, short-term, and self-limiting.'® Among the 43,000
doses of vaccine administered under the Quebec national
immunization program, only two cases of bronchospasm
were reported as serious vaccine-related reactions, and fever
and local pain were the most common side effects.!'!

In a prospective cohort study conducted in the United
Kingdom, approximately three million doses of vaccine were
administered to 1.29 million children aged 0-18 months, and
side effects were reported at a rate of 0.03% (n=902). The
most common side effects were fever (41%, n=366), local
reactions (40%, n=364), convulsions (6%, n=55), Kawasaki
disease (<1%, n=3), and sudden infant death (<1 %, n=5).'""
In another study conducted in United Kingdom to investigate
safety of 4CMenB, a total of 107,231 children aged 1-18
months received one doses of 4CMenB vaccination. Most
4CMenB exposure (93%) was on the same day as other
vaccines within a complete national immunisation program
stage. Adjusted incidence rate ratios including all 4CMenB
exposures were 1.43 (95%Cl: 1.02-2.02) for seizures and 1.72
(95%ClI: 1.08-2.75) for febrile seizures. This study shows few
cases of the outcomes after vaccination including 4CMenB
with an increased risk of seizures and febrile seizures. But
it is not possible to attribute the finding to one specific
vaccination as the majority of 4CMenB was given with other
vaccinations.” Such serious reactions were not observed in
our study, and the vaccine side effects in our patients were
acceptable, transient, and self-limiting.

Following the first dose of prophylactic paracetamol
given immediately before or during MenB-4C vaccine
administration, two additional doses four to six hours apart
have been shown to reduce the frequency of post-vaccination
fever and other related vaccine reactions without altering
the immune response.? In a previous study, it was shown
that while the use of the MenB-4C vaccine and prophylactic
antipyretic in children under two years of age decreased the
incidence of fever by 44%, there was a decrease of 22% in older
children (five to 16 years old).?? In our study, no statistically
significant results were obtained when the effect of
antipyretic administration before vaccination was examined
according to the side effect status. This was attributed to
our patients not using prophylactic paracetamol. Although
the patients included in our study had received paracetamol
before vaccination, they did not require any additional doses
in the absence of side effects in the post-vaccination period.

In our Child Health Follow-up Outpatient Clinic before
administration of MenB-4C, the parents were informed
about common mild side effects of vaccination. For only one
of the eight patients who did not complete their MenB-4C
vaccine doses, the reason for discontinuation was related to
the side effects experienced after the first dose. In a study
conducted in 2016 to evaluate the views of parents and
adolescents regarding the acceptability of the vaccine during
the vaccination campaign initiated with the MenB-4C vaccine
in Quebec, a serogroup B endemic region, a telephone
interview was conducted with families. They reported
that the main reasons for the refusal or discontinuation of
vaccination were a lack of information about vaccination or
time constraints. Negative perceptions of vaccine safety or
the reporting of adverse events after the administration of a
vaccine dose were not associated with vaccine rejection.’?*!
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In a study examining the attitudes of parents to vaccination
in the United Kingdom, the majority of participants chose
immunization with MenB-4C because they could not afford to
risk invasive meningococci despite high fever rates.” In our
study, it was observed that only one patient did not complete
the vaccination schedule due to side effects, and that 92.2%
(n=94) of the children received complete vaccine doses
scheduled according to their age.

CONCLUSION

Similar to the literature, we determined that local and systemic
reactions after MenB-4C administration were mostly self-
limiting and transient. The MenB-4C vaccine, which is currently
licensed in many countries and has also taken its place in the
vaccination guidelines of most countries, will lead to significant
progress in the fight against meningococcal B infections.
Healthcare professionals have a significant role in increasing
vaccine acceptance and the vaccination rates of vaccines that
are not included in the NVC. Therefore, we believe that providing
information about the vaccine and its side effects to every family
presenting to a health institution, regardless of their income or
the age of their children, will increase the vaccination rates.
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