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{RD= TOWARDS THE ELIMINATION OF MALARIA IN THE UNION OF COMOROS:

Institut de recherche

pour le développement UNIVERSITE DE
GEOGRAPHICAL INSIGHT ON CONTROL ACTIONS AND MAINTENANCE FACTORS
Artadji Attoumanel, Rahamatou Silai?, Affane Bacar?, Eric Cardinale3, Gwenaélle Pennober?, Vincent Herbreteau? nggg
IUMR ESPACE-DEV (IRD, UM2, UR, UAG), Saint-Pierre, La Réunion, France,
mm ’Programme Nationale de Lutte Contre le Paludisme, Ministry of Public Health, Union of Comoros, écirad
dxall6)lig 3CIRAD, UMR 15 CMAEE, Sainte Clotilde, La Réunion, France
Introduction Material and methods
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Background Study area Epidemiological information
Malaria has long been endemic in the Union of Comoros. Since 2007, Located at the northern of the Mozambique Channel between the east Monthly cases, as reported by the “Programme National de lutte Contre
the Comorian government has been conducting a national strategy for coast of Africa and Madagascar, Comoros archipelago is composed of le paludisme” (PNLP) from 2010 to 2014, were geo-referenced in the
eradicating malaria by Artemisinin-based combination therapies(ACTs) four islands: Grande Comore (1,147 km?), Anjouan (424 km?) Moheli three islands at different scales: by sanitary district and by health center.
administration, mass drug administration with dihydroartemisinin- (360 km?) and Mayotte (376 km?). The incidence of malaria by district was calculated using population data
_piperagyine plus primaquine and large-scale distribution of long-lasting from the National Census. We calculated the clinical prevalence of
insecticidal nets (LLINs). Between 2010 and 2014, the number of % Comacs cnpiage R malaria by health center using the number of clinical patient.
malaria cases has radically fallen by more than 90%. This study aims at |5 & l‘o’? B Control acti inf "
describing the spatial patterns of the epidemiology of malaria and at 6§ 5 ontrol actions intormation
identifying risk factors through a geographical approach. 3 ,;3,32? {} Data of Artemisinin-based combination therapies(ACTs), mass drug
TN = administration with dihydroartemisinin-piperaquine plus primaquine and
Therefore, the purpose of this study is to: Grande Comore L g} distribu.tion of Iong-!asting insecticidal net.s (LLINs) were used .to
haracterize th fial and t ¥ os of malari ~h determinate the relation between control action and malaria cases with
characterize the spatial and temporal dynamics of malaria, % Linear regression model
 describe its ecological and social patterns, Do 3 ) :
. . " Moheli Anjouan Spatlal database
» assess the impact of control actions, - , _ ,
. s eyl . We completed the spatial database with data on environmental and
 statistically model its distribution. * Health centers : : : . :
S Heiin s oy , social factors including meteorology, physical geography, population
Elevation () } characteristics.
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Evolution of malaria prevalence reported in health centers
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In three years, 37,808 cases of malaria were reported in 181 health centers with 85.01% of cases in Grande
Comore, 0.84% in Moheli and 14.15% in Anjouan. Grande Comore presented the highest average annual
clinical malaria prevalence (91.83% of cases), followed by Anjouan (11.22%) and Moheli (1.97%). Population
over 5 years presented the highest clinical malaria prevalence with 63.90 % against 36.10% of children under 5
years. The highest clinical malaria prevalence of children under 5 years were reported in Moheli (45.956%).
From 2011 to 2014 clinical malaria prevalence has decreased severely with reduction rate of -94.35 % in the
Union of Comoros.
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Annual incidence of malaria (per 100 000 habitants) by Grande Comore Moheli
health district between 2010 and 2014 , .

From 2010 to 2014, 356,318 cases of
malaria were reported with 300.457
cases in Grande Comore, 21,968 in

Anjouan
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W ]500-2500] Moheli and 47,170 cases in Anjouan. 5 %o agw 150 5 10 260 a0 a0 sbo 5 2000 a0o0 e000
e Grande Comore presented the highest e et
10200 average annual incidence (9,088.28 Linear regression model of ACTs and clinical malaria cases by health center
No cases per 100,000 inhabitants), followed b){ In the three years 59,495 malaria patients were treated by Artemisinin-based combination therapies(ACTSs).
Anjouan  (3,243.80) and  Moheli Using linear regression model, we observed high relation between ACTs administration and clinical malaria
_ 2014 (2,458.915). y cases in Moheli (RR= 0,95, p value=6.16e-06) and Anjouan(RR= 0,72, p value= 2.43e-15)
4 \ N
Malaria control actions Environmental factors Conclusion
Nameisland |Control actions| DF | RR | AIC |tvalue| Pr(>]t]) Std. Eror A PCA ¢an discriminate the iS|andS by USing
et Carre Wosss 675 1 EZ: zzz ::: :zggz Ezzigzig environmental variables. Grande Comore presents a The decrease of malaria has been driven by different control actions organized by the Government. Locally,
T L 2 For s FHEE Sl strong positive correlation between the average incidence some environmental factors seem also to influence the occurrence of malaria, as suggested by the relation
LNs | 1_[004 299 ] 050  06370] (0000300001 of malaria and the proportion of urban lands (r = 0.79; between malaria and urban lands in Grande Comore and NDVI in Moheli.
Anjouan Masse drug 9l 85 0. 00030 <0. = . <U. . _ . . :
adm'L"L'frja“"" 1 [;1_; 2;9:4 zzz 22223 [zgzzzzgzzf p<0 0091)’ barg lanS r 0.59, p 0.01) and the The Comorian Government targets the total elimination of malaria at the end of 2016. Actually, Moheli and
Comoros | Vasse g P B o B population dengllty (r=0.64 p§0.001). Mohelr presents also Anjouan are classified in elimination phase and Grande Comore in control phase
adminisraion | | ©8 |17 962 0.0000] [000130.0755) a strong positive correlation between the average '
_ _ incidence of malaria and the average of NDVI (r = 1.0,
Linear regression model of LLINs and p<0.01) and a strong negative correlation with the urban
masse drug administration with malaria lands (r = -1.00; p<0.01). None relation was observed T
cases by health districts between environmental factors and the average incidence
in Anjouan.
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We observed a high relation between long-lasting

insecticidal nets (LLINs) distribution and the i 10 14 KREFIS, Anne Caroline, SCHWARZ, Norbert Georg, NKRUMAH, Bemard, ACQUAH, Samuel, LOAG, Wibke, OLDELAND, Jens,
malaria cases in Grande Comore (RR= 0,93, p barenhe Tand SARPONG, Nimako, ADU-SARKODIE, Yaw, RANFT, Ulrich et MAY, Jiirgen, 2011. Spatial Analysis of Land Cover Determinants of
value= 0,00034) and Moheli ( RR=0,99, p E{j‘iﬂ* Malaria Incidence in the Ashanti Region, Ghana. In : PLoS ONE. 23 mars 2011. Vol. 6, n° 3, p. e17905. DOI

value=0,011). Masse drug administration with : ‘V

dihydroartemisinin-piperaquine plus primaquine
presented high relation with malaria cases in
Grande Comore (RR=0.93, p value=0.00034).
None relation were observed in Anjouan between
malaria cases and control actions.

10.1371/journal.pone.0017905.
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