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ABSTRACT
Invasive meningococcal disease (IMD) is an acute life-threatening infection caused by the gram-negative 
bacterium, Neisseria meningitidis. Globally, there are approximately half a million cases of IMD each year, 
with incidence varying across geographical regions. Vaccination has proven to be successful against IMD, 
as part of controlling outbreaks, and when incorporated into national immunization programs. The 
South-Eastern Europe Meningococcal Advocacy Group (including representatives from Croatia, the 
Czech Republic, Greece, Hungary, Poland, Romania, Serbia, Slovenia and Ukraine) was formed in order 
to discuss the potential challenges of IMD faced in the region. The incidence of IMD across Europe has 
been relatively low over the past decade; of the countries that came together for the South-Eastern 
Meningococcal Advocacy Group, the notification rates were lower than the European average for some 
country. The age distribution of IMD cases was highest in infants and children, and most countries also 
had a further peak in adolescents and young adults. Across the nine included countries between 2010 
and 2020, the largest contributors to IMD were serogroups B and C; however, each individual country had 
distinct patterns for serogroup distribution. Along with the variations in epidemiology of IMD between 
the included countries, vaccination policies also differ.
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Introduction

Invasive meningococcal disease (IMD) is an acute life- 
threatening infection caused by the gram-negative bacterium, 
Neisseria meningitidis.1 The meningococci are often present as 
commensal species in the rhino-oropharynx, with asympto
matic carriage prevalence varying by age.2 When the menin
gococci escape the mucosal barrier and replicates within the 
blood, the following IMD often progresses rapidly, with a case 
fatality rate of 8–15% even with suitable and timely antibiotic 
therapy.3,4 Up to 20% of patients will also have permanent 
sequelae such as hearing loss, neurological damage, or loss of 
a limb.3,4

Globally, there are approximately half a million cases of 
IMD each year,1 with incidence varying across geographical 
regions. In Europe, an incidence of 0.6 cases per 100,000 
population was reported in 2017.5 Incidence rates are highest 
in children <1 year old, followed by a second peak amongst 
adolescents and young adults.5 Worldwide the serogroups 
responsible for the majority of IMD cases are A, B, C, W, 

X and Y.1 In Europe, the most prevalent serogroups are 
B and C; however, in recent years, an increase of IMD infec
tions caused by serogroup W has been reported.5–8

Vaccination has proven to be successful against IMD, as 
part of controlling outbreaks, and when incorporated into 
national immunization programs (NIPs).9–16 Consequently, 
many countries include vaccination against one, or several, 
meningococcal serogroups into their NIPs, in accordance 
with local epidemiology. Available vaccines now mainly 
include conjugated polysaccharide and protein-based menin
gococcal vaccines.17 Whilst unconjugated polysaccharide vac
cines had been used for years, they cannot induce immune 
memory and have mostly been replaced by conjugated poly
saccharide vaccines.18 Indeed, monovalent meningococcal ser
ogroup C (MenC) and A (MenA) conjugated vaccines have 
been instrumental in decreasing meningococcal disease and 
carriage in Europe and the African meningitis belt, 
respectively.17 More recently, there has been a shift across 
many regions to quadrivalent MenACWY conjugate vaccines 
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to cover a broader range of epidemiological-relevant ser
ogroups. In addition, protein-based MenB vaccines, which 
have been challenging to develop, have also been shown to 
reduce real-world MenB IMD risk.17

Given the local and global variations in meningococcal 
epidemiology, as well as differing approaches to vaccination, 
the South-Eastern Europe Meningococcal Advocacy Group 
was formed in 2020. The objective was to discuss surveillance, 
epidemiology, prevention and potential challenges associated 
with IMD in South – Eastern Europe, including current issues 
and barriers to vaccine implementation, and to share experi
ences of national IMD immunization programs, including the 
link between epidemiological data, vaccine availability and the 
potential implications for vaccination.

Methods

Representatives from nine South-Eastern European coun
tries, Croatia, the Czech Republic, Greece, Hungary, 
Poland, Romania, Serbia, Slovenia and Ukraine, met on 
10th June 2021 and 10th May 2022 to discuss and exchange 
experiences on IMD in their countries. Topics that were 
discussed included: the type of IMD surveillance by each 
country, case definitions used, microbiological diagnosis, 
the methodologies used for typing, and whether antimicro
bial susceptibility testing is routinely carried out. The atten
dees also presented information about vaccination strategies 
and recommendations in their countries, whether there was 
an impact due to vaccine hesitancy, and whether there were 
guidelines on IMD management. During these meetings, the 

representatives also presented epidemiological data for IMD 
in their country, including incidence, case fatality rates 
(CFR), serogroup and age distribution. Following these 
meetings, epidemiological data were completed and updated 
using sources provided by each representative,19–25 or from 
the European Centre for Disease Prevention and Control 
Surveillance (ECDC) Atlas for Infectious Diseases as col
lected through The European Surveillance System 
(TESSy).26

Results

IMD surveillance and diagnosis

IMD surveillance is in place in all nine South-Eastern 
European countries represented in the advocacy group, 
although there are variations in the type of surveillance used 
(Table 1). Notifications are either case-based, laboratory- 
based, or a combination of the two systems (e.g. the Czech 
Republic) and can be compulsory (e.g. the Czech Republic, 
Greece, Croatia, Poland and Slovenia) or passive (e.g. 
Hungary, Romania,25 Serbia and Ukraine). Microbial diagno
sis is performed in all included countries, with variation in the 
typing methods (Table 2). Serogrouping, through genogroup
ing by PCR or rapid agglutination tests of isolates, is used in all 
countries, while multilocus sequence typing (MLST), whole 
genome sequencing (WGS), PorA and fetA are used for further 
characterization in the Czech Republic, Greece, Hungary, 
Poland, Serbia and Slovenia. Additionally, the Czech 
Republic, Greece and Poland have implemented typing meth
ods such as factor H binding protein (fHbp) and other antigen 

Table 1. IMD case definition and type of surveillance across the included countries.

Country Case definition Surveillance

Croatia EU Compulsory (nationwide)
Czech Republic EU Compulsory (nationwide), active surveillance Case-based and laboratory-based
Greece EU Compulsory (nationwide)
Hungary EU + WHO Passive (nationwide and case-based)
Poland EU/PL Compulsory (nationwide)
Romania EU Passive (nationwide and case-based)
Serbia EU Passive (nationwide and case-based)
Slovenia EU Compulsory (nationwide)
Ukraine EU Passive (case-based)

EU, European Union Case definition27: Clinical criteria: Any person with at least one of the following symptoms: meningeal signs; 
hemorrhagic rash; septic shock; septic arthritis. Laboratory Criteria: At least one of the following four: isolation of Neisseria 
meningitidis from a normally sterile site, or from purpuric skin lesions; detection of Neisseria meningitidis nucleic acid from 
a normally sterile site, or from purpuric skin lesions; detection of Neisseria meningitidis antigen in cerebrospinal fluid (CSF); detection 
of Gram-negative stained diplococcus in CSF. Epidemiological criteria: An epidemiological link by human-to-human transmission. 
Case Classification: A) Possible case, any person meeting the clinical criteria; B) Probable case, any person meeting the clinical criteria 
with an epidemiological link; B) Confirmed case, any person meeting the laboratory criteria. 

PL, Poland. Case definition the same as for EU, but with exclusion of possible cases. 
WHO, World Health Organization. WHO suggested invasive meningococcal outbreak case definition28: Suspected case, any person 

with sudden onset of fever (>38.5°C rectal or 38.0°C axillary), neck stiffness, OR other meningeal signs (including bulging fontanel in 
infants). Probable case, any suspected case with macroscopic aspect of CSF turbid, cloudy or purulent, or a CSF leukocyte count > 10 
cells/mm3, or bacteria identified by Gram stain in CSF, or positive Neisseria meningitidis antigen detection (e.g., by latex agglutination 
testing). In infants, CSF leucocyte count > 100 cells/mm3, or CSF leucocyte count 10–100 cells/mm3 and either an elevated protein 
(>100 mg/dl), or decreased glucose (<40 mg/dl) level). Confirmed case, any suspected case that is laboratory confirmed by culture or 
polymerase chain reaction (PCR) detection of Neisseria meningitidis in the CSF or blood. Excluded case, suspected case where 
laboratory test shows another pathogen. 

WHO suggested IMD surveillance case definition28: Suspected IMD case, no standard case definition. Probable IMD case, any person 
with clinical diagnosis of meningitis or septicemia AND at least one of the following: purpuric rash where IMD is considered the most 
likely cause (linked to confirmed cases with other causes of hemorrhagic rash excluded or considered less likely); or gram-negative 
diplococci identified from normally sterile site or from a purpuric skin lesion; or positive Neisseria meningitidis antigen detection (e.g., 
by latex agglutination testing) from any normally sterile site or purpuric skin lesion. Confirmed IMD case, Neisseria meningitidis is 
identified via culture or PCR from a purpuric skin lesion or any normally sterile site.
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genes of MenB vaccines. Antimicrobial susceptibility testing is 
consistently applied across all participating countries.

Epidemiology of IMD

Incidence
Across the nine South-Eastern European countries, the average 
notification rate for the pre-pandemic period (2010–2019) varied 
from 0.13 per 100,000 population per year in Serbia to 0.82 per 

100,000 population per year in Croatia (Figure 1). Between 2010 
and 2019 the IMD notification rate remained fairly consistent 
across most of the countries, with some declines observed in 
Greece and Poland (Table 3). IMD notification rates were con
sistently lower in Serbia than in any other country, although this 
may have been due to underreporting. In 2020 (COVID-19 pan
demic period) there was a significant decrease in IMD cases in 
most countries, which was likely due to the impact of COVID-19, 
social distancing and ‘lockdowns’ (Table 3).

Table 2. Diagnostic methods across the included countries.

Country Microbial diagnosis Typing Antimicrobial suspect testing

Croatia Yes Serogrouping (PCR at 1 site) Yes
Czech Republic Yes Serogrouping, PCR, PorA, fetA, MLST, WGS, fHbp, nhba, nadA Yes
Greece Yes Serogrouping, PCR, PorA, fetA, fHbp, nhba, nadA, MLST, WGS Yes
Hungary Yes Serogrouping, WGS, PorA, fetA, MLST Yes
Poland Yes Serogrouping, PorA, fetA, fHbp, MLST, WGS Yes
Romania Yes Serogrouping Yes
Serbia Yes Serogrouping, PorA, fetA Yes
Slovenia Yes Serogrouping, WGS Yes
Ukraine Yes Serogrouping Yes

fHbp, factor H binding protein; MLST, multilocus sequence typing; nadA, neisserial adhesion A; nhba, neisserial heparin binding protein; PCR, polymerase chain 
reaction; WGS, whole genome sequencing

Figure 1. Average notification rates for IMD across the included countries for the period 2010 to 2019. *Data available for 2012–2019

Table 3. Notification rates (confirmed cases) per 100,000 population across the included countries, 2010 to 2020.

Notification rate, per 100,000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Croatia NA NA 0.96 0.61 0.78 0.99 0.72 0.89 0.76 0.83 0.34
Czech Republic 0.57 0.60 0.56 0.56 0.40 0.46 0.41 0.63 0.53 0.46 0.23
Greece 0.49 0.47 0.53 0.54 0.55 0.50 0.48 0.39 0.32 0.30 0.20
Hungary 0.37 0.67 0.51 0.47 0.33 0.36 0.48 0.40 0.41 0.47 0.33
Poland 0.60 0.74 0.63 0.66 0.49 0.58 0.44 0.60 0.52 0.51 0.28
Romania 0.26 0.34 0.35 0.26 0.34 0.25 0.28 0.25 0.33 0.26 0.12
Serbia 0.20 0.18 0.15 0.05 0.17 0.11 0.07 0.17 0.11 0.11 0.03
Slovenia 0.44 0.63 0.44 0.53 0.39 0.78 0.34 0.44 0.87 0.43 0.24
Ukraineb 1.00 1.10 0.75 0.92 0.74 0.72 0.63 0.77 0.63 0.71 0.33

Notification rates from the ECDC Atlas26 are calculated per 100,000 population: the number of reported confirmed cases, divided by the official Eurostat estimate of the 
population for that year, multiplied by 100,000. 

aSerbia, incidence rate per 100,000 population from the Health Statistical Yearbook Republic of Serbia.20 

bUkraine, incidence rate per 100,000 population from Ministry of Health of Ukraine Public Health Centre.21 

NA, not available.
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Age standardized rates of IMD
In 2019 (the most recent year of data not influenced by 
COVID-19), age standardized rates were highest in infants <  
1-year-old in the Czech Republic, Greece, Hungary, Poland 
and Romania (Figure 2(a–e). No age standardized rates were 
available for Croatia, Serbia or Ukraine. In Slovenia, there were 
no reported cases in infants < 1-year-old in 2019 (Figure 2(f)), 
although age standardized rates were highest for this age group 
from 2010–2018 In general, children aged 1–4-years old had 
the next highest age standardized rate, followed by 15–24-year- 
olds (except in Slovenia).

Case fatality rates
CFRs (or number of fatalities) also remained broadly consis
tent between 2010 and 2020 for each country, although there 
were variations between the countries, with higher CFRs in 
Hungary (between 9.4% in 2014 and 25.7% in 2015), and lower 
CFRs in Croatia (2.8% in 2015 to 10.0% in 2016), Greece (0 in 
2020 and 2011 to 11.8% in 2018) and Poland (3.8% in 2020 to 
13.5% in 2019) (Table 4).

Serogroup distribution
Across the nine included countries between 2010 and 2020, 
the largest contributors to IMD were serogroups B and 
C. Each individual country, however, had distinct patterns 
for the contributing serogroups (Figure 3). In Croatia, for 
all years apart from 2017, the majority of cases were due to 
serogroup B, with cases due to serogroup Y occurring at 
around 2 per year, and cases due to serogroup 
W uncommon (Figure 3(a)). In the Czech Republic, while 
serogroup B was the main contributor throughout the 
study period, cases appeared to decrease (Figure 3(b)). By 
contrast, cases of serogroup C increased in 2017 and 
remained high, making this the predominant serogroup 
by 2019, with distribution across all age groups (Table 
S1). This increase in serogroup C cases in 2017 coincided 
with an increase in the IMD notification rate in the Czech 
Republic (Table 3). In Greece, serogroup B predominated 
between 2010 and 2020, although cases steadily declined 
(Figure 3(c)). Cases due to serogroups C, W and 
Y occurred at a low frequency throughout the study per
iod. However, the proportion of cases attributed to 

Figure 2. Age standardized rates of IMD per 100,000 population across included countries for 2019.26 Serbia: In 2019, 1 case in 2 year old, 1 case 10–14, 1 case 15–19, 1 
case 40–49, 1 case 50–59 and 2 cases ≥60 years (Health Statistical Yearbook Republic of Serbia).20 Ukraine: In 2019, 30 cases in up to 1 years, 26 cases in 2–4 years, 18 
cases 5–9 years, 11 cases 10–14 years, 3 cases 15–17 years, 30 cases ≥18 years (Ministry of Health of Ukraine Public Health Centre, unpublished).

Table 4. Number of deaths and case fatality rates across the included countries, n deaths (CFR %) 2010 to 2020.

n deaths (CFR %) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Croatiaa 4 (9.3) 4 (7.4) 3 (7.3) 1 (3.8) 1 (3.1) 1 (2.8) 3 (10.0) 3 (7.9) 3 (9.7) 2 (5.9) 2 (14.3)
Czech Republicb 5 (8.3) 8 (12.7) 3 (5.1) 3 (5.1) 5 (11.9) 3 (6.3) 6 (14.0) 10 (14.9) 3 (5.4) 3 (6.1) 3 (12.0)
Greeceb 3 (5.5) 0 (0.0) 6 (10.2) 3 (5.1) 5 (8.3) 1 (1.9) 4 (7.7) 3 (7.1) 4 (11.8) 3 (9.4) 0 (0.0)
Hungaryb 4 (10.8) 12 (17.9) 6 (11.8) 9 (19.6) 3 (9.4) 9 (25.7) 9 (19.6) 6 (18.8) 6 (15.0) 8 (17.4) 5 (15.6)
Polandb 22 (9.6) 21 (7.4) 21 (8.8) 25 (10.0) 14 (7.5) 20 (9.1) 25 (15.0) 30 (13.3) 23 (11.6) 26 (13.5) 4 (3.8)
Romaniab 6 (11.5) 9 (13.2) 9 (12.7) 4 (7.7) 4 (6.0) 8 (16.0) 8 (14.5) 6 (12.0) 13 (20.3) 10 (20.0) 2 (8.3)
Serbiac 1 (6.7) 0 (0.0) 1 (9.1) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 2 (16.7) 2 (25.0) 0 (0.0) 1 (50.0)
Sloveniab 1 (11.1) 1 (7.7) 0 (0.0) 1 (9.1) 1 (12.5) 2 (12.5) 1 (14.3) 0 (0.0) 2 (11.1) 0 (0.0) 0 (0.0)
Ukrained† 68 103 58 NA 60 60 NA 49 39 46 NA

aData from the Croatian health statistics yearbook 201919; bData from the ECDC Atlas26; cData from the Health Statistical Yearbook Republic of Serbia.20 dData from the 
WHO European Health Information Gateway.29 

NA, not available. 
†Only n deaths available.
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serogroup C appeared to be lower in Greece than in any 
other country. By contrast, the total number of cases due 
to serogroup C in Hungary remained high throughout 
(Figure 3(D)), with cases across all age groups (Table S1). 
Serogroup B constituted a sizable proportion of case 
throughout the study period, with a small number of 
serogroup W cases reported since 2016. An increase in 
the number of cases due to serogroup W was also observed 
in Poland, with about a 2-fold increase (from 7 cases to 13 
cases) between 2017 and 2018, mostly in infants (Table S1); 
cases due to serogroup B remained relatively consistent 
throughout the study period (Figure 3(E)). Romania was 
one of the few countries that report cases due to serogroup 
A, although the numbers were small (Figure 3(F)). The 
numbers of cases due to serogroup B and C declined, 
with cases due to serogroups W or Y uncommon. Few 
cases of IMD were reported in Serbia, with serogroup 
B the predominant serogroup until 2017; with a greater 
proportion of cases due to serogroups C and Y reported 
since 2018 (Figure 3(G)). Slovenia also had low numbers of 
reported cases of IMD throughout the study period, pre
dominantly due to serogroup B and serogroup C to a less 
extent, with sporadic cases of serogroup Y (Figure 3(H)). 
In 2018, there was a higher proportion of cases due to 
serogroup C compared to previous years, but this was not 

attributed to an outbreak. Cases due to serogroup A were 
also seen in Ukraine, although most cases reported were 
due to serogroup B (Figure 3(I)).

Serogroups and age distribution
For the countries with data available from the ECDC Atlas (the 
Czech Republic, Greece, Hungary, Poland, Romania, and 
Slovenia), the number of cases due to each of the serogroups 
B, C, W and Y over the years 2010 to 2020 by age group is 
shown in Table S1. For these countries, cases due to serogroup 
B were generally highest in the youngest age groups (<1 year 
and 1–4 years) and cases due to serogroup C were more fre
quent in the age groups 1–4 years and 15–24 years. There were 
few cases due to serogroup W, with these distributed across all 
four of the examined age groups (<1 year, 1–4 years, 15–24  
years and ≥50 years). While the number of cases due to ser
ogroup Y was also low, in the Czech Republic, Greece, and 
Poland cases appeared most frequently in those in the older 
age groups.

Vaccination against IMD
Along with variations in IMD epidemiology between the 
included countries, vaccination policies also differ (Table 5). 
In most of the countries, MenB and MenACWY vaccines are 
available; however, despite high vaccine availability, 

Figure 3. Number of reported cases by serogroups, 2010 to 2020 in selected age groups, as indicated in Table S1.26 Serbia: In 2019, 1 case in 2 year old, 1 case 10–14, 1 
case 15–19, 1 case 40–49, 1 case 50–59 and 2 cases ≥60 years.20 Ukraine: In 2020, 30 cases in up to 1 years, 26 cases in 2–4 years, 18 cases 5–9 years, 11 cases 10–14  
years, 3 cases 15–17 years, 30 cases ≥18 years (Ministry of Health of Ukraine Public Health Centre, unpublished). Romania: Data from the National Center of Surveillance 
and Control of Infectious Diseases, Annual report for 2012,30 201431 and 2015.32
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reimbursement for specific patient groups is infrequent. MenB 
vaccination has been reimbursed in the Czech Republic for 
infants and high-risk groups since 2020, for adolescents (in the 
15th year of life) since 2022 and is recommended for high-risk 
groups only in Croatia, Greece and Slovenia. MenC vaccina
tion has been reimbursed in infants/young children in 
Hungary since 2006 and in Greece since 2005. The use of 
quadrivalent MenACWY vaccines has been reimbursed in 
toddlers (in the 2nd year of life) and high-risk individuals 
since 2020, and in adolescents (in the 15th year of life) since 
2022 in the Czech Republic, adolescents in Greece since 2012, 
and recommended for high-risk individuals in Croatia, 
Romania, Serbia (since 2016) and Slovenia. Definitions of 
high-risk groups by country are reported in Table S2 and the 
licensed vaccines in each country are shown in Table S3.

Public anti-vaccination sentiments were reported in almost 
all the countries, the Czech Republic, Poland, Romania, Serbia, 
Slovenia and Ukraine. Hungary has also reported increased 
anti-vaccination sentiment since COVID-19. Participants 
from Romania, Slovenia and Ukraine additionally reported 
that vaccine hesitancy impacted vaccination against IMD.

Discussion

The incidence of IMD across Europe has been relatively low 
over the past decade; for the period 2010 to 2020 the average 
notification rate (confirmed cases, excluding 2020) was 
0.65 per 100,000 for countries included in the ECDC Atlas.26 

Of the South-Eastern countries that joined the Meningococcal 
Advocacy Group, the endemicity of IMD was low, with noti
fication rates (confirmed cases) lower than the European aver
age for almost every country (except Ukraine and Croatia). 
The age distribution for cases of IMD is well established,5 and 
as observed in the included countries, the highest rates were in 
infants and children, and most countries had another peak in 
adolescents and young adults.

Although all countries represented in this study align on the 
case definition of IMD and employ IMD surveillance, there 
was variation in the surveillance methods used. In general, 
those countries with a passive surveillance system tended to 

have lower reporting rates than those with compulsory sur
veillance, with the exception of Ukraine, which had one of the 
highest reporting rates throughout the study period. This may 
be due to incomplete reporting and may include misdiagnoses, 
leading to underestimation of the true burden of IMD.34,35 As 
such, compulsory surveillance or laboratory-based reporting is 
preferred. Further, access to molecular-based methodologies, 
such as polymerase chain reaction (PCR) and whole genome 
sequencing (WGS), is vital to not only to improve diagnostic 
accuracy and allow timely treatment, but also to inform future 
vaccination strategies.36,37 In addition, such techniques can 
also provide a greater understanding of serogroup-specific 
burden.37 Studies incorporating such techniques have high
lighted that the incidence and contributing serogroups to IMD 
vary over time. Previous assessment of IMD in Greece, over 
the period 2006 to 2016, showed a decrease in incidence over 
that period, compared to the previous decade and a similar 
pattern of serogroup distribution to this study.38 The propor
tion of cases attributed to serogroup C appears to be lower in 
Greece than in any other country, which may reflect the fact 
that MenC vaccination has been reimbursed in infants in this 
country since 2005, and MenACWY vaccination has been 
reimbursed in children and adolescents since 2012. By con
trast, the total number of cases due to serogroup C remained 
high in Hungary, despite the fact that since 2006 MenC vacci
nation of infants has been reimbursed. This may be explained 
by low vaccine coverage in poorer socioeconomic areas of the 
country since the vaccine is not mandatory. Incidence of IMD 
in the Czech Republic has also previously been demonstrated 
to have decreased since 2000.39 In the 1990s and early 2000s, 
serogroup C was the most prevalent serogroup in the Czech 
Republic; however, serogroup B became predominant in the 
mid-2000s. Our data show that serogroup B continued to 
predominate from 2010 until 2017, although its incidence 
has decreased recently. In a study of bacterial meningitis in 
children in Romania during the 2000–2002, an unexpectedly 
high proportion of meningococcal cases were due to serogroup 
A,40 whereas in our current report over the period 2010 to 
2020, there were only sporadic cases due to serogroup A. This 
highlights the shifting patterns and trends and illustrates the 

Table 5. Meningococcal vaccination strategies and recommendations for each included country.

MenB vaccination MenC vaccination MenACWY vaccination

Croatia High risk groups High risk groups
Czech  

Republic
High risk groups (reimbursed), infants (reimbursed since 

2020), adolescents in the 15th year of life (reimbursed 
since 2022)

High risk groups (reimbursed), toddlers in the 2nd year of life 
(reimbursed since 2020), adolescents in the 15th year of life 
(reimbursed since 2022)

Greece Recommended + high risk 
(not reimbursed) 
Available privately (since 2014)

12 months 
(reimbursed 
since 2005)

Adolescents (reimbursed since 2012), infants >2 months, high risk 
(reimbursed since 2017)

Hungary Recommended infants and adolescents (not reimbursed 
since 2014)

Up to 2 years 
(reimbursed 
since 2006)

Recommended adolescents (not reimbursed since 2010)

Poland Recommended (not reimbursed) Recommended 
(not 
reimbursed)

Recommended (not reimbursed)

Romania Available privately High risk 
Available privately33

Serbia High risk (since March 2016)
Slovenia Recommended for high risk (reimbursed) Recommended for high risk (reimbursed)
Ukraine High risk (not reimbursed) 

Available privately
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need for decision makers to understand the current epidemiol
ogy of IMD. In this respect, compulsory laboratory-based 
surveillance should be the guiding principle for informed 
decision making regarding diagnosis and vaccine policy in 
these countries.

Similarly, there is a lack of uniformity across Europe with 
regard to vaccination strategies, with different IMD vaccines 
inconsistently incorporated into NIPs.16,41,42 The factors influ
encing country-specific vaccine strategy are likely multifactor
ial. For example, the low notification rates of IMD in the 
South-Eastern Meningococcal Advocacy Group countries will 
have an impact on the benefit-risk estimates for vaccination 
programs since the current WHO recommendations for IMD 
vaccination programs focus on high (>10 cases per 100,000 
inhabitants per year) or medium (2–10 cases/100,000) IMD 
incidence.41 While non-epidemiology-related factors, such as 
clinical outcome, cost-effectiveness and disease burden, also 
interplay into public health decisions for the introduction of 
vaccination programs, fluctuating epidemiology remains one 
of the key determinants.16,41 Consequently, different countries 
make different decisions about how to implement vaccines 
against IMD in their NIPs. Notably, there were differences in 
the definition of high-risk groups between the countries. Some 
of the risk groups are age-related (infants, toddlers, adolescents 
and young adults), while others are chronic condition related 
(immunodeficiency, complement-deficiency, etc.) or life-style 
related (people entering/living in closed communities, people 
who are exposed to meningococcal exposure during 
work, etc.).

As serogroup B was the predominant serogroup across the 
participating countries, it is unsurprising that many recom
mend MenB vaccines either for high-risk groups or for other 
patient groups. However, MenB vaccination has only been 
reimbursed for infants, high-risk groups, and adolescents (in 
the 15th year of life) in the Czech Republic since 2020 and 2022, 
respectively, and there is no indication of an impact of MenB 
vaccination across the South-Eastern Meningococcal 
Advocacy Group countries. The introduction of MenB vacci
nation in the UK for all infants as part of the NIP in 2015 was 
shown to lead to a reduction of IMD due to serogroup B in the 
following years,43 highlighting the potential benefits for MenB 
vaccination.

Cases of IMD attributed to serogroup A are typically low in 
Europe. Despite this, serogroup A cases were reported by 
Romania and Ukraine for some years, although the number 
of cases was small. These countries may choose to report these 
cases as a result of high case numbers in Romania and Russia 
reported around 20 years ago, which may have played a role in 
the emergence of serogroup A in Greece due to increased 
immigration.44,45 It is unsurprising that these cases are also 
reported in Ukraine as Romania and Ukraine are neighboring 
countries.

The use of MenC or MenACWY vaccines was also less 
widespread in the Meningococcal Advocacy Group countries. 
MenC is recommended and reimbursed in Hungary and 
Greece; however, MenACWY is only recommended and reim
bursed for adolescents ≥11 years of age in Greece, for toddlers 
(in the 2nd year of life), people in high-risk categories, and 
adolescents (in the 15th year of life) in the Czech Republic and 

those at high-risk in Slovenia. Cases due to serogroup C were 
the second largest contributor to IMD, particularly for the 
Czech Republic, Hungary and Poland, with a notable increase 
in cases noted since 2017 in the Czech Republic. In 2017, there 
was a higher proportion of cases due to serogroup C in Croatia 
compared to other years; this was not due to an outbreak but 
could potentially have been imported by tourists. In Greece, 
prior to 2000, a much larger proportion of cases were due to 
serogroup C, with a peak in the late 1990s.14 While the number 
of cases were already declining in Greece, the introduction of 
MenC vaccination in 2001 has been proposed to account for 
the greatly reduced incidence of cases since that time,14,15 with 
less than seven cases per year attributed to serogroup C in the 
period 2010 to 2020. Furthermore, the introduction of the 
MenACWY vaccine to Greece in 2012 led to the reduced 
incidence of serogroups W and Y compared with the high 
incidence experienced by Western European countries 
between 2013 and 2017.6 The MenACWY vaccine was only 
introduced into the NIP in the Czech Republic in 2020, which 
is too short a period to observe a change in the number of 
cases, while in Hungary MenC has been used in the NIP since 
2006.

The proportion of IMD cases due to serogroup W across 
Europe as a whole has been increasing over the past decade,8 

with increases particularly observed in countries such as the 
Netherlands, Norway and Spain.6 There are concerns regard
ing the potential for the spread of a MenW hypervirulent 
strain, which is highlighted by the cases following the Hajj in 
2000,46 the UK between 2010 and 2013,47 and the World Scout 
Jamboree in 2015.48 While numbers of notified cases due to 
serogroups W and Y are low in the South-Eastern 
Meningococcal Advocacy Group counties, an increase has 
been reported in recent years. Hence, careful monitoring and 
a responsive vaccination strategy is of high importance in 
order to ensure no further increase in incidence.49 In contrast, 
further typing of MenW isolates by WGS in the Czech 
Republic revealed that many of these cases have a different 
lineage to much of Europe, with the hypervirulent strain 
responsible for only a minority of cases50; however, MenY 
isolates were shown to generally follow the trend observed 
for European isolates.51 These observations contributed to 
the Czech Republic’s decision to reimburse the MenACWY 
and MenB vaccine in children from 2020.

Unfortunately, reliable vaccine coverage data are not pub
licly available in most of the countries assessed. As such, 
further research is needed to investigate vaccine coverage rates.

Analyses from other countries have also examined recent 
changes in epidemiology and the role of vaccination in con
trolling IMD. Analysis of IMD in Italy from 2011 to 2017 
identified an increase in cases, probably due to improvements 
in surveillance and diagnosis. An increase in cases of ser
ogroups C, Y and W was also observed, leading the authors 
to call for the use of MenACWY over MenC in order to 
broaden protection.52 In Malta, which has a relatively high 
incidence of IMD compared to the rest of Europe, including 
a recent increase in cases due to serogroups W and Y (2014 to 
2017), there has been a call for the introduction of MenACWY 
and MenB vaccines into the NIP.53 In France in the period 
2011 to 2018, a trend for a decrease in cases due to serogroup 
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B, alongside an increase in cases due to W and Y, has led to the 
proposal for the switch from MenC to MenACWY as part of 
the vaccine schedule and the introduction of MenB infant 
vaccination.54 IMD in Germany has also steadily decline over 
recent years, attributed to decreases in cases due to serogroups 
B and C following the introduction of vaccines, so that now 
cases due to serogroups W and Y are more frequent.55

Although the most important strategy to be implemented 
would be vaccine reimbursement, other measures should be 
also considered. In order to protect vulnerable populations, 
consideration should be given to including meningococcal 
vaccination of risk groups in NIPs. Recommendations from 
scientific communities are compelling tools to support the 
everyday practice of healthcare practitioners. Furthermore, 
education of healthcare practitioners on the diagnosis, treat
ment and prevention of meningococcal disease is an essential 
strategy against infection. Another strategy would be to pro
mote disease awareness campaigns (preferably from trusted 
sources such as healthcare authorities and scientific commu
nities) for the general public. Informing parents and patients 
about risk factors, signs and symptoms, as well as short and 
long-term effects of the disease and available prevention stra
tegies, can be an effective tool to increase vaccination rates. 
Additionally, vaccine manufacturers must ensure that ade
quate amounts of vaccine remain available, especially in the 
event of an outbreak. Overall, a holistic approach to defeating 
IMD could be achieved through open and frequent discussions 
between all key stakeholders (policy, research, science and 
pharma partners).

The WHO has announced a call to eliminate meningitis 
by 2030, through tackling the main causes of acute bacterial 
meningitis: Neisseria meningitidis, Streptococcus pneumo
niae, Haemophilus influenzae and Streptococcus agalactiae 
(group B).56 Five pillars have been identified for achieving 
this goal; prevention and epidemic control, diagnosis and 
treatment, disease surveillance, support and care for people 
affected by meningitis, and advocacy and engagement. The 
advocacy group concluded that in order to fulfill the criteria 
set by the WHO, a coordinated policy at the regional level of 
active and passive surveillance is needed, as this would 
provide accurate epidemiology data of South-Eastern 
Europe. Furthermore, a regionally coordinated prevention 
strategy emphasizing the importance of broad-spectrum 
vaccination (against serogroups A, B, C, W, Y) in the 
exposed population, especially in high-risk groups, is 
strongly recommended. Most South-Eastern European 
countries have recommendations to vaccinate high-risk 
groups; however, we have seen differences between coun
tries in terms of ‘risk group’ definition which must be 
rectified. Age-related risk categories, such as infants and 
toddlers, are part of NIPs in some countries. However, the 
inclusion of adolescents in NIPs are scarce, despite the fact 
that vaccination of this age group should be prioritized as 
they are the main carriers of the disease, and transmission 
can be reduced by conjugate vaccines. Further, by vaccinat
ing adolescents, a direct benefit on this age group, as well as 
an indirect benefit on other age groups, can be gained due 
to herd immunity.57 Additionally, the lack of vaccine equity 
leads to inequality in access and distribution of vaccines in 

general, which is even more pronounced in the case of IMD, 
as this disease primarily affects those from lower socio- 
economic backgrounds.58,59 Therefore, revision of the coun
tries’ reimbursement strategies related to IMD is strongly 
recommended. Lastly, further data collection in this region 
in the post-COVID-19 era is warranted, as the number of 
IMD cases reported across Europe are progressively increas
ing after removal of social restriction measures, and this 
increasing trend in IMD cases will likely to be seen in this 
region in the near future.60
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