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ﺗﻘﻴﻴﻢ اﻠﻤﻬاﻢ اﻠأﺴاﺴﻴﺔ واﻠداﻌﻤﺔ ﻟﺘرﺺُّﺩ ﺣاﻠاﺖ اﻠﺘﻬاﺐ اﻠﺴﺤاﻴﺎ ﻓﻲ
ﻣﺴﺘﺸﻔﻴاﺖ وﻠاﻴﺔ اﻠﺨرﻄوﻢ ﻓﻲ ﻋاﻢ 2015
إﺴراء ﻋﺒﺪ اﻠﻬادﻲ ﻋﺒﺪ اﻠوﻬاﺐ ﺑﻐدادﻲ

 :ﺗرﺺُّﺩ اﻠﺘﻬاﺐ اﻠﺴﺤاﻴﺎ اﻠﻤﺴﺘﻨﺪ إﻠﻰ اﻠﺤاﻠاﺖ ﻫﻮ ﻋﺒارﺔ ﻋﻦ ﺗأﻜﻴﺪ ﻛﻞ ﺣاﻠﺔ ﻣﺤﺘﻤﻠﺔاﻠﺨﻠاﺼﺔ
ﻣﻦ ﺧﻠاﻞ اﻠﻔﺤوﺺ اﻠﻤﺨﺘﺒرﻴﺔ .وﻘﺪ ﻥُﻑِّﺫ ذﻠﻚ ﻓﻲ وﻠاﻴﺔ اﻠﺨرﻄوﻢ ﻓﻲ ﻓﺒراﻴﺮ/ﺷﺒاﻂ ﻣﻦ ﻋاﻢ
 ،2013ﻟﻜﻦ ﺗﻨﻔﻴذﻪ ﻟﻢ ﻳﻘﻲَّﻡ .ﻟﻘﺪ ﻛاﻨﺖ ﻫذﻪ اﻠدراﺴﺔ وﺼﻔﻴﺔ ﻣﻘﻄﻌﻴﺔ ﻗﻲَّﻣﺖ ﺑﻌﺾ اﻠﻤﻬاﻢ
اﻠﻤؤﻜدﺔ واﻠداﻌﻤﺔ وﻤراﻘﺒﺔ اﻠﺘﻘارﻴﺮ واﻠﺘﺤﻘﻖ ﻣﻦ ﺗرﺼﺪ اﻠﺘﻬاﺐ اﻠﺴﺤاﻴﺎ اﻠﻤﺴﺘﻨﺪ إﻠﻰ
اﻠﺤاﻠاﺖ ﻋﻠﻰ ﻣﺴﺘوﻰ ﻣﺴﺘﺸﻔﻴاﺖ وﻠاﻴﺔ اﻠﺨرﻄوﻢ ﺑاﻠﺴوداﻦ ،ﻣﻦ ﻳﻨاﻴﺮ/ﻛاﻨوﻦ اﻠﺜاﻨﻲ إﻠﻰ
ﻣارﺲ/آذاﺮ ﻣﻦ ﻋاﻢ  .2015ﻓاﺴﺖُﺧدﻢ اﺴﺘﺒﻴاﻦ ﻣﻘاﺒﻠﺔ وﻘاﺌﻤﺔ ﻣرﺠﻌﻴﺔ ﻟﺠﻤﻊ ﺑﻴاﻨاﺖ ﻣﻦ 31
ﻣﺴﺘﺸﻔﻰ .ﺣﻴﺚ ﺛﺐِّﺕ ﻣﻠﺼﻖ ﻋﻠﻰ اﻠﺠداﺮ ﻳﺤﺘوﻲ ﻋﻠﻰ ﺗﻌرﻴﻒ ﺣاﻠﺔ اﻠﺘﻬاﺐ اﻠﺴﺤاﻴﺎ ﻓﻲ  18%ﻣﻦ
اﻠﻤﺴﺘﺸﻔﻴاﺖ .وﻜاﻦ اﻠزرﻊ اﻠﺒﻜﺘرﻴوﻠوﺠﻲ ﻟﻠﺴاﺌﻞ اﻠدﻤاﻐﻲ اﻠﻨﺨاﻌﻲ واﺨﺘﺒاراﺖ ﺗﺤﺴﺲ
اﻠﻤﻀاداﺖ اﻠﺤﻴوﻴﺔ ﻣﺘوﻔرﺔ ﻓﻲ ﺛﻠﺚ اﻠﻤﺴﺘﺸﻔﻴاﺖ .وﻜاﻦ ﻣوﻈﻔﻮ اﻠﻤﺨﺘﺒراﺖ اﻠﻤدﺮَّﺑوﻦ ﻋﻠﻰ ﻓﺤﺺ
اﻠﺴاﺌﻞ اﻠدﻤاﻐﻲ اﻠﻨﺨاﻌﻲ ﻣوﺠودﻴﻦ ﻓﻲ  29%ﻣﻦ اﻠﻤﺴﺘﺸﻔﻴاﺖ ،ﻓﻲ ﺣﻴﻦ ﻛاﻦ ﻣوﻈﻔﻮ وﺤداﺖ
اﻠإﺒﻠاﻎ اﻠﻤدﺮَّﺑوﻦ ﻣوﺠودﻴﻦ ﻓﻲ  52%ﻣﻨﻬﺎ .وﻜاﻦ ﻓﻲ  74%ﻣﻦ اﻠﻤﺴﺘﺸﻔﻴاﺖ ﻫاﺘﻒ ﻟﻠإﺒﻠاﻎ .إﻦ
ﻣﻨﻈوﻤﺔ ﺗرﺼﺪ اﻠﺘﻬاﺐ اﻠﺴﺤاﻴﺎ اﻠﻤﺴﺘﻨﺪ إﻠﻰ اﻠﺤاﻠاﺖ ﺗﺤﺘاﺞ إﻠﻰ ﺗﻌزﻴﺰ ،ﻟاﺴﻲَّﻣﺎ اﻠﻤﻬاﻢ
اﻠﻤﺘﻌﻠﻘﺔ ﺑﺘأﻜﻴﺪ اﻠﺤاﻠاﺖ.

ABSTRACT Case-based surveillance of meningitis was implemented in Khartoum State in
February 2013 but its implementation has not been evaluated. This study assessed some core
(case confirmation) and support (case reporting and investigation resources) functions of
case-based surveillance of meningitis at hospital level in Khartoum State, Sudan, from January
to March 2015. An interview questionnaire and checklist were used to collect data from 31
hospitals. A poster containing the case definition of meningitis was fixed to the wall in 18% of
the hospitals. Bacteriological culture of cerebrospinal fluid (CSF) and antibiotic sensitivity testing
of the cultured bacteria were available in one-third of the hospitals. Laboratory personnel trained
in CSF examination were present in 29% of the hospitals, while trained reporting unit personnel
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were present in 52%. A telephone for reporting was present in 74% of the hospitals. The system
for case-based surveillance of meningitis needs to be strengthened, particularly the functions
related to case confirmation.

Évaluation des fonctions essentielles et des fonctions d’appui du système
de surveillance des cas de méningite dans les hôpitaux de l’État de
Khartoum en 2015
RÉSUMÉ La surveillance des cas de méningite a été mise en place dans l’État de Khartoum en
février 2013, mais sa mise en œuvre n’a pas fait l’objet d’une évaluation. La présente étude
avait pour objectif d’évaluer les fonctions essentielles (confirmation des cas) et d’appui
(notification des cas et ressources pour l'investigation) du système de surveillance des cas de
méningite à l’échelle des hôpitaux dans l’État de Khartoum, au Soudan, de janvier à mars 2015.
Un questionnaire d’entrevue et une liste de contrôle ont été utilisés pour collecter les données
sur 31 hôpitaux. Une affiche présentant la définition d’un cas de méningite a été accrochée sur
les murs de 18 % des hôpitaux. L’analyse bactériologique du liquide céphalorachidien (LCR) et
un test de sensibilité aux antibiotiques de la bactérie mise en culture étaient disponibles dans
un tiers des hôpitaux. 29 % des hôpitaux disposaient de personnel de laboratoire formé à
l’analyse du LCR, et 52 % d’équipes chargées de la notification des cas. Une ligne téléphonique
destinée aux signalements était présente dans 74 % des hôpitaux. Le système de surveillance
des cas de méningite doit être renforcé, en particulier les fonctions liées à la confirmation des
cas.

1 Department

of Community Medicine, Faculty of Medicine, University of Khartoum, Khartoum,
Sudan (Correspondence to I.A.A. Baghdadi: issrabaghdadi@gmail.com).

Received: 05/07/15; accepted: 13/03/16

Introduction
Epidemic meningitis has been observed in the African meningitis belt [an area that extends from
Senegal to Ethiopia) for over a century (1)]. Initially, surveillance was limited to counting
suspected cases and deaths. However, progress in microbiological techniques led to etiological
surveillance and observation of strain epidemiology, and thresholds were set for the incidence
of suspected cases to guide vaccine response during epidemics The prime objective of
surveillance over the next few years will be to evaluate the impact of meningococcal A
conjugate vaccine and pneumococcal conjugate vaccine in several if not all countries in the
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meningitis belt (2).

Case-based surveillance of meningitis is the confirmation of every probable case through
laboratory testing, to determine the epidemiological and microbiological profile of each case (3),
and it was implemented in Khartoum State in February 2013 (4). Pneumococcal conjugate
vaccine 13 was included as part of routine vaccination in August 2013 (5). Mass vaccination
campaigns with meningococcal A conjugate vaccine (MenAfriVac) targeting people aged 1–29
years in Khartoum State was conducted in 7–18 October 2012, with 95% coverage (6). The
number of suspected cases of meningitis in Khartoum State has fluctuated annually since 2008
( Figure 1 ), and the marked reduction in 2014 may in part resulted from changing the case
definition to include fewer criteria (Annual reports of meningitis from 2008 to 2014; weekly
reports of meningitis for 2015. Department of Surveillance, Directorate of Preparedness and
Response of Epidemics, Federal Ministry of Health, Sudan). Monitoring and evaluation are
crucial for strengthening surveillance and response systems, and they should be an integral part
of these systems (7).
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The first objective of this study was to assess the core functions of the surveillance system with
regard to availability of posters fixed to the wall in outpatient clinics with the case definition of
meningitis, laboratory diagnosis, and feedback from the localities to the hospitals about the
received reports. The second objective was to assess the support functions of the surveillance
system with regard to availability of standard operating procedures and forms for cerebrospinal
fluid (CSF) examination, case investigation and reporting; availability of telephones for reporting;
and whether the personnel in the laboratory and the reporting units in the hospitals received
training in case-based surveillance of meningitis.

Methods
This study was carried out from January to March 2015. The study population consisted of 15
general, 10 rural and 6 paediatric government hospitals in Khartoum State. An interview
questionnaire was used to collect data from the laboratories where the chief personnel or
someone assigned by them was interviewed, and from the reporting units. The public health
officers who were away from the hospital at the time of the visit were interviewed by telephone.
The questionnaire was adapted from the WHO generic questionnaire (8). The first part
concerned laboratory-related functions: availability of culture and sensitivity tests; availability of
request forms and standard operating procedures for CSF examination; and training of
laboratory personnel for CSF examination. The second part concerned functions related to the
reporting unit: availability of a telephone for reporting; availability of standard operating
procedures and forms for case reporting and investigation; and training of personnel and
whether they received feedback from the localities about the received reports. We checked
whether there was a poster containing the case definition of meningitis fixed to the wall in the
outpatient clinics. Two hospitals were contacted through telephone only and were not visited
(Abudelig and Omkati Hospitals). The data were analysed using SPSS, version 20 where only
descriptive analysis was conducted (only counting availability of the functions in the different
hospital categories.)

Results
Table 1 shows the availability of functions related to case confirmation in case-based
surveillance of meningitis in hospitals in Khartoum State in 2015. These functions were not
present in rural hospitals.

A poster fixed to the wall, containing the case definition of meningitis, was present in 5 of the 28
hospitals that received emergency cases; in 1, it was a poster of list B diseases (an old poster in
which meningitis was classified with the diseases that are reported on a weekly basis), and in
the other 4, it showed guidelines for dealing with epidemic meningitis. A poster was also present
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in another 2 hospitals but 1 was on the floor while the other was on the window.

For suspected cases of meningitis in the 20 hospitals that had no culture and sensitivity tests:
12 hospitals refer the cases to another hospital; 3 refer CSF samples to another hospital; 2 refer
the CSF samples to the National Public Health Laboratory; 1 refers the samples to Khartoum
State Public Health Laboratory; 1 performs only CSF sugar, protein and white blood cell count;
and 1 refers the samples to another hospital for culture and sensitivity tests if the initial results
for sugar, protein and white blood cell count suggest meningitis.

Table 2 shows the functions related to case reporting and investigation in case-based
surveillance of meningitis in hospitals in Khartoum State in 2015.

Discussion
The functions related to case confirmation were absent in the rural hospitals but they were
available to varying degrees in general and paediatric hospitals. The functions related to case
reporting and investigation were to some extent comparable in rural, general and paediatric
hospitals.

The request form for CSF examination is available in only one hospital which is a sentinel site
for the rotavirus and invasive bacterial diseases surveillance network, and it is provided by the
network.

Culture and sensitivity tests were available in 11 hospitals (35%), which was better than in
Uganda (9), where only 21% of the health facilities can confirm meningococcal meningitis, and
in India (10), where CSF examination is only available in referral laboratories. A previous study
in Khartoum State (11) reported that
The standard operating procedures for CSF examination were present in 6 hospitals (19%), and
only 3 of these were part of the 11 that perform culture and sensitivity tests. In contrast, the
standard operating procedures for case reporting and investigation were present in 14 hospitals
(45%). The discrepancy between the laboratory functions and the functions related to case
reporting and investigation might be partly related to the different administration of the two
departments and lack of coordination between them.
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The reporting units personnel were trained in 16 hospitals (52%). This was similar to a study in
Ethiopia in which 52% of the health facilities had at least one person trained in surveillance of
acute flaccid paralysis (12). In contrast, the situation was better in Uganda, where they reported
that 62% of the personnel in health facilities received training in epidemiology (9).

Twenty-three of the 31 hospitals (74%) had a telephone for case reporting, which is lower than
was previously found in Khartoum State (89.3%) (11), but better than found in Uganda (27%)
(9).

Case investigation forms were present in 22 (71%) of the hospitals and case reporting forms in
24 (77%). This is inferior to the 100% that was reported in Khartoum State (11) and Ethiopia
(12), but better than the 35% reported in Uganda (9). The lack of the forms in the hospitals was
mainly caused by lack of follow-up of supplies.

Only 13 hospitals (42%) received feedback from the localities about the reports received from
the hospitals, however, this was better than the 15% in Uganda, India and Ethiopia (9,10,12).
Again, the problem of receiving feedback was the result of poor follow-up because 1 feedback
report is prepared by the locality for all the hospitals, but it is received in some but not in others
in the same locality. In the previous study in Khartoum State, it was reported that all the
localities and health areas produced a regular feedback report to the lower level (hospitals and
health centres) but they did not document whether it was received at the hospitals (11).

Our study had the following limitations: (1) assessment was limited to hospitals only; (2) 2
hospitals were only contacted through telephone and were not visited; (3) public health officers
who were outside the hospital at the time of the visit were interviewed by telephone; and (4) not
all the core and support functions were addressed.

To conclude, case-based surveillance of meningitis in Khartoum State was found to be weak
with regard to functions related to case confirmation. Such functions were not available in any of
the rural hospitals and in only about half of the general and paediatric hospitals. The functions
related to case reporting were better, especially availability of telephones and case reporting
and investigation forms The situation can be improved by training laboratory and reporting unit
personnel in all the hospitals, provision of the required supplies, and formulation and distribution
of a protocol outlining how to deal with CSF samples in case the tests are not available in the
hospital.
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