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ABSTRACT

Introduction: Bacterial meningitis remains a major life-threatening condition that
requires prompt detection and response due to its rapid onset and high case fatality
rate, which can reach about 70% when untreated. On 23 May 2023, the National
Public Health Reference Laboratory confirmed the first Streptococcus
pneumoniae meningitis case in Kadjebi District, Oti Region of Ghana, triggering a
public health response. We investigated to ascertain the situation, confirm the
diagnosis, and implement preventive and control measures. Methods: We conducted
a field investigation in Wawaso community between 25 May and 29 May 2023. A
suspected case was defined as any person residing in Kadjebi District from 29 April to
19 May 2023 presenting with sudden onset of fever and neck stiffness or other
meningeal signs, while laboratory identification of a bacterial pathogen constituted a
confirmed case. Cerebrospinal fluid was collected and tested using latex agglutination
and reverse transcription polymerase chain reaction tests. We reviewed health records,
interviewed community members, and performed contact tracing. We analyzed data
by person, place and time. Results: We found one confirmed case of S.
pneumoniae meningitis in a 9-year-old unvaccinated male pupil from Wawaso. He
presented with headache, fever (38.6°C) and later developed neck stiffness and
drooping eyelid. He had no recent travel history or known contact with a similar illness
before symptom onset and recovered fully with treatment without any neurological
sequelae. The case was detected 6 days after symptom onset and reported to the district
within 24 hours after meningitis was suspected. Laboratory confirmation was obtained
within 5 days, and field investigation commenced 9 days after notification. From the
records review, no additional cases were identified as none met the case definition. We
also listed 140 contacts and monitored daily for ten days, and none developed
symptoms suggestive of meningitis. Conclusion: This is a sporadic case of S.
pneumoniae meningitis with no evidence of secondary transmission. Timely case
detection was not achieved. We recommend sensitization of clinicians on meningitis
surveillance to improve timely detection and reporting.
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Introduction

Meningitis is an inflammation of the protective
membranes (meninges) surrounding the brain and
spinal cord which remains a significant global public
health challenge. It can be caused by various agents,
including viruses, bacteria, parasites, and fungi [1].
Among these, bacterial meningitis is a particularly
acute and life-threatening condition that requires
prompt detection and response due to its rapid onset
and high risk of mortality [2]. Globally, case-fatality
rates can be as high as 70% if untreated, with 10-20%
of survivors experiencing permanent sequelae such
as hearing loss, neurological disability, or loss of
limb function [1]. In Ghana, the reported case-
fatality rate for meningitis ranges between 36% and
50% [3].

Ghana is situated within the African meningitis belt
which experiences seasonal hyperendemicity and
recurrent large-scale outbreaks, typically during the
dry season (November to April) [4,5]. Historically,
these epidemics were predominantly caused
by Neisseria meningitidis serogroup A (NmA) [6].
However, following the introduction of the
serogroup A meningococcal conjugate vaccine in
Ghana in 2012 [7], there has been a substantial
decline in NmA cases. Consequently, other bacterial
species, particularly Streptococcus — pneumoniae (S.
pneumoniae) and Neisseria meningitidis serogroup W
(NmW) have increasingly emerged as major
causative agents in meningitis outbreaks across
Ghana. For instance, a 2016 meningitis outbreak in
Northern Ghana saw S. pneumoniae predominating
in the early weeks, followed by NmW [7]. The Brong
Ahafo Region also experienced a large S.
pneumoniae meningitis outbreak in 2015/2016 [1].

The Oti Region is in the eastern part of Ghana and
shares boundaries with Bono East, Savannah,
Northern and Volta Regions and the Republic of
Togo, with the River Oti forming its western border.
It lies south of the traditional meningitis belt of
Ghana, where most outbreaks have historically
occurred [2,3,6,7]. On 23 May 2023, the National
Public Health Reference Laboratory (NPHRL)
notified the Jasikan Municipal Health Directorate of
a confirmed case of bacterial meningitis caused by S.
pneumoniae. This event was particularly significant as
it represented the first laboratory-confirmed
meningitis case reported in the Kadjebi District of
the Oti Region of Ghana, occurring outside the usual
high-risk zones for meningitis in Ghana. Based on
the above, a field investigation was conducted to

characterise the event, confirm the diagnosis and
implement control measures.

Methods

Study design and outbreak setting

We investigated a suspected case of meningitis from
25 to 29 May 2023 in the Wawaso community of the
Kadjebi-Asato Sub-district in the Kadjebi District.
The district shares a southern boundary with Jasikan
Municipality, which houses the Jasikan Municipal
Hospital. This facility functions as a primary-level
referral facility for surrounding districts, including
Kadjebi, and played a key role in surveillance and
clinical management during this investigation. Both
Kadjebi and Jasikan districts are located within the
Oti Region of Ghana (a region carved out of the
northern part of Volta Region in December 2018)
(Figure 1). This region lies south of the African
meningitis belt (Figure 1). Environmental conditions
such as high temperatures, dusty weather, and low
humidity are known to predispose inhabitants to
meningitis infections. Routine  meningitis
surveillance in the region operates primarily through
a passive reporting system, consistent with the
national framework for notifiable diseases and
conditions. Nonetheless, when outbreaks are
reported within the broader meningitis belt or
specifically within the Oti Region, the surveillance
system transitions to an enhanced mode as part of
the public health response measures.

Case definition

A suspected meningitis case was defined as any
person residing in Kadjebi District from 29 April to
19 May 2023 with a sudden onset of fever (>38.5 °C
rectal or 38.0 °C axillary) and neck stiffness or other
meningeal signs, including bulging fontanelle in
infants [8], consistent with standard WHO
guidelines for bacterial meningitis surveillance. A
confirmed case of meningitis was defined as any
suspected case with laboratory confirmation through
the identification of a causative pathogen in
cerebrospinal fluid (CSF) using culture, reverse
transcription polymerase chain reaction (RT-PCR),
or rapid diagnostic tests [8].

Specimen collection and transportation

CSF samples were collected under aseptic conditions
and placed in sterile tubes for latex agglutination and
RT-PCR testing, which were transported using the
triple packaging system under cold chain conditions
to the NPHRL. The collected samples were



transported alongside the corresponding case-based
forms, and all associated information was
subsequently entered into the Surveillance Outbreak
Response Management and Analysis System
(SORMAYS).

Case finding

We conducted a retrospective case finding to identify
any additional suspected meningitis cases that
occurred in Kadjebi District between 29 April and 19
May 2023, which correspond to one full incubation
period before and after illness onset of the index case.
We reviewed medical records of the case, consulting
room registers, and other patient folders, along with
outpatient department registers at the health facility,
to ensure comprehensive capture of all potential
cases that sought care. We also obtained additional
information through interviews with the caregiver,
attending clinician, nursing staff, and teachers. An
active case search was conducted in the household,
school, and community of the index case to identify
any additional meningitis cases.

Data source, tools and variables collected

Data were primarily collected from patient medical
records, consulting room registers, and responses
provided by the caregiver and attending health staff
during completion of the meningitis case-based
investigation form. This form captured variables
such as demographic characteristics, date of
symptom onset, signs and symptoms, vaccination
history, exposure history, hospitalization details,
and outcome [8]. Laboratory feedback was obtained
from the SORMAS as updated by the NPHRL.
Standardized tools, including the meningitis contact
line-listing and tracing form for close contacts, were
used to document and follow up all identified
contacts. All data were updated in the SORMAS,
and a meningitis line-list was completed at the
district level and shared with the regional
surveillance officer. Diagnostic tests and laboratory
findings included results from latex agglutination
and RT-PCR tests.

Data analysis

We performed a descriptive analysis by time, person,
and place. Timelines of outbreak events were
reviewed to assess timeliness in case detection,
reporting, investigation, laboratory confirmation,
and response, using indicators from the Integrated
Disease Surveillance and Response (IDSR)
Outbreak Evaluation Form [8]. For person analysis,
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we summarized demographic and clinical variables
of the case and contacts. For place analysis, we
described the geographic setting of the community
and nearest health facility within the affected
community. Laboratory tests performed, test
outcome and pathogen isolated were retrieved from
the SORMAS. Descriptive summaries were
generated using Microsoft Excel software.

Ethical considerations

This investigation was conducted as part of a public
health response to a confirmed meningitis outbreak
in line with national IDSR guidelines [8]; hence, it
did not require ethical approval. However,
permission was obtained from the Kadjebi District
Health Directorate prior to commencing the
investigation. Verbal informed consent was sought
from the caregiver of the case and the interviewed
individuals.  Participant  confidentiality =~ was
protected by using coded identifiers and storing all
data on a password-protected computer throughout
the investigation

Results

Descriptive epidemiology

We identified a confirmed meningitis case involving
a 9-year-old male pupil from Wawaso in Kadjebi
District of the Oti Region of Ghana. The child had
been residing in the community for several months,
had not travelled within 10 days prior to symptom
onset, and had no known contact with anyone with
a similar illness. The only identifiable risk exposure
was the absence of documented vaccination with
pneumococcal conjugate vaccine (PCV) or
meningococcal A conjugate vaccine (MenA). His
symptom began on 9 May 2023 with headache,
followed by fever and neck stiffness. On 11 May, the
case visited Wawaso Community-based Health
Planning and Services (CHPS) and was managed for
uncomplicated malaria after testing positive using
Rapid Diagnostic Test (RDT) (Table 1). However,
the symptoms persisted. He returned three days later
with a persistent headache, fever, vomiting, and ear
pain and was referred to Jasikan Municipal Hospital.
On 15 May, the child was admitted. The uncle
reported he had observed neck stiffness in the child
four days prior. During admission, the clinical team
observed ear pain, neck stiffness, sore throat, and
drooping of the left eyelid. The team suspected
meningitis, and CSF was collected the next day. He
was managed with intravenous ceftriaxone and



supportive treatment. His condition improved, and
he was discharged in a stable condition without
neurological deficits on 21 May.

Laboratory confirmation of diagnosis

The CSF samples collected were transported to the
NPHRL on 18 May. A latex agglutination test
performed on 19 May was negative for Neisseria
meningitidis, Haemophilus influenzae type b, and S.
pneumoniae. However, RT-PCR results uploaded
onto SORMAS on 23 May confirmed S.
pneumoniae as the causative agent (Table 1).

Timeliness of detection, notification, and response
The case was detected 6 days after symptom onset
when the child was referred from Wawaso CHPS to
Jasikan Municipal Hospital. After meningitis was
suspected, the case was reported to the district within
24 hours. Overall, notification to the district
occurred 7 days after onset. The CSF sample was
sent to the NPHRL 2 days after collection, and
results were received within 5 days. The district
initiated household contact tracing within 24 hours
of notification, and a full field investigation was
conducted 9 days later, which included active
surveillance and health education (Table 2).

Active case search and contact tracing

From the records reviewed at Wawaso CHPS, none
of the individual patient records met the applied case
definition. No suspected cases were identified during
the defined search period, and therefore, no samples
were collected for laboratory confirmation.
However, 140 total contacts of the index case were
identified, listed, and traced. This was initiated
within 24 hours after the case was suspected, and
screening was carried out to assess symptoms that
may have occurred since the onset of the case’s
symptoms. Five were household contacts, of whom
4 (80%) were female and 1 (20%) was a male while 3
(60%) were below 15 years and 2 (40%) were 15
years or older. All had either slept or eaten in the
same household, and one had direct physical contact
with the case, while assisting during episodes of
vomiting and cleaning respiratory secretions. At the
school, 116 pupils were screened, while 10 absent
pupils were followed up and screened at their
respective households. Additionally, three teachers
and six healthcare workers who managed the case
were screened. None of the contacts developed
symptoms suggestive of meningitis during daily
follow-up for ten days. No secondary cases were
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identified during contact tracing. The index case
occurred in May 2023, more than two years prior to
this report. Since that time, no additional meningitis
cases have been reported from the affected
community or the district, as surveillance activities
have remained active and sustained.

Public health actions

We engaged 52 men preparing for a funeral, as well
as all pupils, teachers, healthcare workers, and
household members identified during contact
tracing, and provided health education on
recognising key symptoms, early reporting, prompt
treatment, and preventive measures.

Discussion

The investigation confirmed a case ofS.
pneumonige meningitis in a 9-year-old child from
Wawaso in the Kadjebi District. The illness followed
a typical clinical course, beginning with fever and
headache and later progressing to neck stiffness and
cranial nerve involvement [1,2,9]. Although the
initial malaria diagnosis delayed appropriate case
detection, the referral to the hospital and subsequent
lumbar puncture led to the confirmation of S.
pneumoniaeby RT-PCR. The negative latex
agglutination test performed earlier suggests the case
could have been missed without RT-PCR
confirmation. It highlights the importance of
molecular testing in detecting S.
pneumoniae infections [10]. However, the absence of
pneumococcal serotyping limited the understanding
of circulating strains and their relation to vaccine-
preventable types.

The timeliness in case detection was not met, as the
child presented to Wawaso CHPS 2 days after
symptom onset, but meningitis was not suspected
until the child was referred to Jasikan Municipal
Hospital 6 days after symptom onset, where
appropriate investigation and notification were
initiated. This delay could be due to the initial
malaria diagnosis at the CHPS before referral, as
well as the distance and transport challenges
between Wawaso and the Municipal Hospital.
Health workers at the lower levels of the health
system, therefore, require regular orientation to
improve early disease recognition. Since malaria is
often considered a default diagnosis in endemic
settings [11], such trainings should emphasise
maintaining a high suspicion index of for other



priority diseases, including meningitis to ensure
timely detection and reporting.

Once meningitis was suspected at the Jasikan
Municipal Hospital, the case was promptly reported,
signifying a high level of alertness among clinicians
in terms of these priority disease conditions.
Additionally, the timely feedback on laboratory
confirmation, facilitated through the use of the
digital platform, SORMAS demonstrates the
essential role of real-time information capture in
outbreak response particularly in supporting data
entry, case tracking, and communication among
health facilities, district and regional authorities, and
reference laboratories [12]. The primary delay was
observed during the field investigation, which was
completed nine days after notification, substantially
exceeding the expected timeframe of 48 hours. The
delay was attributable to the waiting period for
laboratory feedback and the time required to
mobilise resources for the response. Such delays can
affect early response activities, including community
education, contact management, and surveillance,
which could increase the risk of missing potential
cases. However, during the waiting period,
household contact tracing was initiated a day after
notification, which supported early response
activities.

As part of public health actions, we conducted
community sensitization targeted at close contacts of
the case, community members involved in funeral
preparation, pupils and school staff, and nearby
households. Such community engagement and
risk-communication activities are essential for
managing disease outbreaks [13]. Through
sensitization, communities receive accurate
information on disease signs, prevention, and early
care-seeking, which helps detect new cases early and
reduce transmission [14].

Conclusion

suspicion for meningitis and to ensure timely
detection and reporting.

‘What is already known about the topic

e Meningitis remains a major public health
concern in Ghana, particularly in regions
within the African meningitis belt.

e meningitidis has historically been the primary
cause of large-scale meningitis outbreaks in
Ghana.

e The introduction of PCV and MenA has led
to a decline in cases caused by their
respective target pathogens.

e pneumoniae has increasingly emerged as a
significant cause of meningitis outbreaks in
Ghana.

e Routine surveillance systems have played a
key role in detecting and responding to
meningitis cases in endemic regions.

‘What this study adds

e This 1S the first
confirmed pneumoniae meningitis case
detected in Kadjebi District of the Oti
Region of Ghana.

e The case occurred in a child with no
documented history of PCV or MenA
vaccination.

o Public health response included contact
tracing and targeted health education in both
community and school settings.

o The findings emphasize the need to sensitize
primary healthcare clinicians using the IDSR
to improve recognition of meningitis and
ensure timely detection and reporting.
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Table 1: Chronology of key events in the detection, diagnosis, and public health response to a confirmed case of Streptococcus pneumoniae meningitis,

Wawaso community, Kadjebi district, Ghana, May 2023

SN Date Event

1 ggz 3May Symptom onset with headache. Child absent from school.

2 11 May Visited Wawaso Community-based Health Planning and Services (CHPS) with fever (39.8°C), vomiting, loss of appetite; Rapid
2023 Diagnostic Test (RDT)-positive malaria.
14 May . . - .

3 2023 Returned to CHPS with unresolved symptoms; referred to Jasikan Municipal Hospital.

4 15 May Admitted; uncle reported neck stiffness present for 4 days; clinician observed headache, fever (38.6°C), ear pain. Plan to manage
2023 case with Intravenous (IV) ceftriaxone and supportive treatment.

5 16 May Observed sore throat, stiff neck, and drooping eyelid. Meningitis suspected; Cerebrospinal Fluid (CSF) sample collected.
2023 District and Regional Surveillance Officers notified, investigation commenced.
17 May .

6 2023 Wawaso CHPS staff commenced household contact tracing and follow-up of close contacts.
18 May . .

7 2023 CSF transported to National Public Health Reference Laboratory (NPHRL).

3 19 May Latex agglutination test negative for Neisseria meningitidis, Haemophilus influenzae type b, and Streptococcus pneumoniae;
2023 result updated on Surveillance Outbreak Response Management and Analysis System (SORMAS).

9 3(1)2 3May Case responded well to treatment and discharged.

10 23 May Reverse Transcription Polymerase Chain Reaction (RT-PCR) test confirmed Streptococcus pneumoniae; result updated on
2023 SORMAS.

11 ;(5;2 3May Outbreak investigation team visited the Wawaso community.
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community, Kadjebi District, May 2023

Table 2: Timeliness of detection, notification, investigation, and response to a confirmed case of Streptococcus pneumoniae meningitis, Wawaso

Outbreak Detection

Indicator Date 1 Date 2 Interval Target

Interval between onset of index case and detection at Jasikan Municipal 09 May 15 May 6 davs <3 days

Hospital 2023 2023 ¥ ¥

Interval between initial outbreak case seen at Jasikan Municipal Hospital 15 May 16 May o

and reporting to district health team 2023 2023 1 day Within 24 hours

Cumulative interval between onset of index case and notification to district (2)32 3 May ;82 3 May 7 days <7 days

Outbreak Investigation

Indicator Yes No Target

Case-based investigation form, SORMAS and line-lists completed N 100% completion of form

Laboratory specimen taken v Specimen collected in suspected case

Indicator Date 1 Date 2 Interval Target

Interval between notification of district and field investigation conducted ;823 May 5(5)23 May 1 days Within 48 hours

Interval between sending specimens to the lab and receipt of results by the 18 May 23  May 3-7 days (depending on
.. 5 days

district 2023 2023 test type)

Outbreak Response

Indicator Date 1 Date 2 Interval Target

Interval between notification of outbreak to district and concrete response 16 May 17 May 1 da Within 48 hours of

by district 2023 2023 ¥ notification
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Figure 1: Map showing the Oti Region of Ghana within the context of the African Meningitis Belt, identifying
Kadjebi District, Jasikan Municipality, and the specific health facilities involved in case detection and response
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