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Objectives: To monitor the spread of invasive meningococcal disease due to group C of the clonal complex 10217
isolates beyond the sub-Saharan African meningitis belt.

Methods: Cases were confirmed by real-time polymerase chain reaction in blood or cerebrospinal fluid sam-
ples and further characterized by multi-locus sequence typing that defined sequence type and clonal complexes.
Sequencing of penA gene (encoding the penicillin-binding protein 2) was also used to predict susceptibility to
p-lactams.

Results: Between July and December 2023, we identified four cases of invasive meningococcal disease among
adults, with two fatal cases in Algeria. Three cases were among subjects who recently arrived in Algeria from
sub-Saharan African countries and one case was reported in an autochthonal subject. A case was also detected
in France in 2018 in a subject who traveled to Cameroon. All five cases were provoked by group C isolates and
belonged to the clonal complex cc10217 with identical PorA (P1.21-15,16) and FetA (F1-7) markers. The penA
sequencing revealed a wildtype allele that is correlated to susceptibility to f-lactams.

Conclusions: Our results suggest that serogroup C isolates belonging to cc10217 are spreading beyond the menin-

gitis belt. The data underscore the need for enhanced surveillance to inform vaccination strategies.

Invasive meningococcal disease (IMD) provoked by Neisseria menin-
gitidis (Nm) is mandatory reported in Algeria based on the detection of
Nm by culture and/or polymerase chain reaction (PCR) in a normally
sterile site. The incidence rate of meningococcal meningitis was esti-
mated in 2022 at 0.05 cases per 100,000 inhabitants (data from the
National Institute of Public Health). Only serogroup A has been re-
sponsible for epidemics in Algeria, the last of which was in 1998 in
Médéa. Between 1992 and 2001, the serogroup distribution was domi-
nated by serogroup A, which accounted for 71.5%, whereas serogroups
B, C, and W were represented by 9.2%, 9.2%, and 8.5%, respectively
[1]. Serogroup B is increased between 2003 and 2013 [2]. National
data report a clear decrease in serogroups A and C and an exclusive
predominance from 2014 of serogroup B (46%) and both serogroups Y
and W (54%) [3]. No national program of anti-meningococcal vacci-
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nation has been implemented but vaccination against serogroup A, C,
W, and Y are recommended for pilgrims. The introduction of real-time
PCR for case ascertainment in 2019 confirmed that IMD is currently
dominated by serogroup B (50%), followed by serogroup Y (21%), with
no detection of serogroups A and C. However, 29% of cases remained
non-determined for the serogroup. Similar observations were also re-
ported from Morocco and Tunisia [4]. This low circulation of serogroup
C in North Africa contrasts with the recent emergence of serogroup C
in the sub-Saharan African countries of the meningitis belt since 2013.
This emergence was first reported in Nigeria, with serogroup C isolates
belonging to a new clonal complex (cc) 10217 [5]. This new strain
spread and provoked outbreaks in other countries within the meningitis
belt such as Niger [6], Mali [7], and in Liberia outside the meningitis
belt [8].
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Table 1
Description and molecular characterization of Neisseria meningitidis C cases.
Case Country of  Country of Date of onset Age Sex  Clinical Sample Evolution Clonal PorA  PorA  FetA penA
origin presentation (years) manifestations complex VRI1 VR2
1 Algeria Algeria July 2023 26 F Diarrhea, fever, Blood Fatal 10217 21-15 16 F1-7 22
Purpura fulminans (postmortem)
2 Senegal Algeria October 2023 23 M Meningitis CSF Survival
3 Guinée Algeria October 2023 19 M Meningitis CSF Fatal
4 Niger Algeria December 2023 young M Meningitis- CSF Survival
adult encephalitis
5 Cameroon France June 2018 26 F Septicemia Blood Survival

CSF, cerebrospinal fluid; F, female; M, male.

From July to December 2023, four cases of IMD provoked by
serogroup C isolates were reported in Algeria. We aimed in the work
to characterize these isolates and analyze their relationships to the
serogroup C isolates from sub-Saharan African countries.

The four cases were ascertained by real-time PCR at the Institut Pas-
teur of Algeria as previously reported [4]. Molecular typing (nested PCR,
sequencing) was further performed at the Institut Pasteur, Paris to de-
fine sequence type (ST), clonal complex, PorA (P1) variable regions VR1
and VR2, FetA variable region, and penA gene encoding the penicillin-
binding protein 2 (PBP2). The data were analyzed using the tool on
the PubMLST (http://pubmlst.org/neisseria) The typing data were ex-
pressed according to the formula group: P1.VR1, VR2:FetA: CC (ST) [9].

The first case was reported in July 2023 in Tizi Ouzou (located
101 km west of Algiers) in an adult woman who died suddenly with a
purpura fulminans that was associated with abdominal manifestations
(pain and diarrhea) (Table 1). Real-time PCR in blood sample detected
Nm of serogroup C and molecular typing revealed C:P1.21,15, 16: F1-
7:cc10217 (ST-10217). The penA sequencing identified penA22 that en-
codes a wildtype PBP2 and predicted susceptibility to p-lactams antibi-
otics [10].

This first case was followed by three other cases in October and De-
cember 2023 that were reported in a district of the capital Algiers and
in Blida (located 45 km south from Algiers). The typing data from these
three cases were identical to that of the first case and one of these three
cases was fatal (Table 1). The typing data of the four cases were iden-
tical to those from Neisseria meningitidis serogroup C (NmC) in the sub-
Saharan African. No epidemiological direct link was detected between
the four cases. However, cases 2, 3, and 4 were reported in subjects who
originated from sub-Saharan African countries who recently arrived in
Algeria. This observation is in favor of the recent implementation of
this strain in Algeria. Of interest, a case of IMD provoked by an iden-
tical isolate was reported in France in 2018 in an adult traveling from
Cameroon to France (Table 1). The fact that the patients were young
adults is also in agreement with this hypothesis because this age group
is where meningococcal risk and transmission are the highest.

The cases were managed with the implementation of prophylactic
measures according to national recommendations (antibiotic prophy-
laxis and vaccination among close contacts).

Conclusion

The detection of severe IMD cases due to NmC isolates of the cc10217
in Algeria requires the reinforcement of surveillance and capacity build-
ing in the laboratory to improve diagnosis and enhance awareness of
atypical presentations of IMD (e.g. the abdominal manifestations). The
spread of this NmC strain to North Africa may impact future decision-
making for vaccination strategies against IMD.
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