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Abstract
Background. Until about 2010, the major ity of data collected on malar ia in Côte d ’Ivoire were based on presumptive
cases, particularly in the northern part of the country, where parasitological research had rarely been carried out. Recently,
WHO recommended restricting treatment to confirmed malaria cases only. Thus, the purpose of this study determine the
actual malaria prevalence amongst presumptive cases admitted to one of the general hospitals in the Northern part of the
country, where malaria diagnosis is suboptimal.
Materials and methods. A cr oss-sectional study was conducted in the general medicine, maternity and paediatric wards
between January and August 2010. Patients of all ages, suspected of having malaria, were included after giving their
informed oral consent. Several parameters were investigated: the presence of Plasmodium using thick blood film, HIV/
Plasmodium co-infection, signs of severity, aspects of malaria treatment and other associated factors.
Results. Of 379 patients included, with a median age of 4 yr s [r ange 1 month - 71 yrs], 9% were HIV-positive, 74%
were ≤ 15 yrs of age, 60% were urbanised and 23% were using long-lasting insecticide-treated nets. Malaria prevalence was
67.5% and was significantly associated with the rainy season (p < 0.001), age ≤ 5 yrs (p = 0.004) and no cotrimoxazole
chemoprophylaxis in HIV-infected patients (p = 0.04). Only P. falciparum was detected, with a mean density of 12,523
trophozoites/µl of blood, but with 12,610 trophozoites/µl of blood in HIV-positive patients and 7,055 trophozoites/µl of
blood in HIV-negative patients (p < 0.001). Severe malaria accounted for 77% of cases. Prescribed antimalarial drugs were:
IM artemether (56%), quinine (28%), artemether + lumefantrine (10%) and artesunate + amodiaquine (6%). Apyrexia and
parasite clearance were observed at day 2-3 post treatment in 87% of patients. Adverse events were reported among 60
patients (17%). The outcome was marked by: a healing rate of 90%, a rate of 5% lost to follow-up and a 7% lethality for
severe malaria, significantly associated with the age ≤ 5 yrs (p=0.02), hyperparasitaemia >20% (p=0.004), neurological
disorders (p < 0.001) and respiratory distress (p=0.007).
Conclusions. Malar ia pr evalence in the gener al hospital of Tanda r emains high, with a pr edominance of sever e
malaria affecting children under the age of 5 yrs.

1 Introduction

and above [6]. At present, the World Health Organization
(WHO) recommends limiting the use of artemisinin-based
combination therapies (ACTs) only to parasitologicallyconfirmed cases of malaria [7]. However, in Côte d’Ivoire,
there are few available data on the morbidity and mortality
of actual malaria cases in the hospitals far away from
Abidjan, the economic capital in the south [8]. The aim of
this study was to provide data on the confirmed malaria
cases in a referral hospital in northern Côte d’Ivoire, the
General hospital of Tanda sanitary district, where malaria
diagnosis was still suboptimal.

Currently there is renewed interest in the fight against malaria with support from many initiatives, which raises the
possibility of its elimination or global eradication. In order
to monitor progress it is essential that the actual malaria
prevalence in a given region or country should be known.
Nevertheless, in many parts of Africa such data remain
absent, which is largely also the case in Côte d’Ivoire
where much diagnosis has been based on presumptive
cases with fever as the major clinical manifestation [1].
Fever has historically been the most commonly used characteristic for diagnosing malaria, both in health centres
and at home [2]. However, many experts believe that in 40
-50% of the cases diagnosed and treated with antimalarial
drugs, based solely on signs of febrile illness, these are not
malaria cases [3-5]. Some recent studies in urban subSaharan Africa even reported rates of misdiagnosis of 90%
MalariaWorld Journal, www.malariaworld.org. ISSN 2214-4374

2 Materials and methods
2.1

Setting and study site

Tanda district is located in the northeast of Côte d’Ivoire
in the Zanzan region, 395 km from Abidjan. The ecosys1
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tem consists of moist wooded savannah. The region has a
long (April to mid-July) and a short rainy season (mid-July
to September), then a short (mid-September to November)
and a long dry season (December to March). It is fed by
the Comoé River and the Baya and N’djoré watercourses.
Tanda sanitary district has one general hospital, three urban health centres and 23 rural health centres. The district
has 173,173 inhabitants [9], residing in one prefecture
(Tanda city), five sub-prefectures and five rural districts,
subdivided into 144 villages. Data were collected in the
general medicine, maternity and paediatrics wards of the
general hospital of Tanda (GHT). GHT has a centre for
HIV testing and care. In 2009, prior to our study, the annual report on malaria from this hospital indicated 4600 malaria cases that included 13 severe malaria-related deaths.

2.2

indication to ASAQ/AL in any patient and for severe malaria, with intramuscular (IM) artemether as alternative
therapy. Intravenous artesunate was not yet recommended
by the national guidelines at the time of the study.

2.3

The study was implemented in accordance with the national guidelines of the National Malaria Control Programme
(NMCP) [11]. The antimalarials and materials used for
microscopy were those provided to the public health centres. Only patients that provided oral consent were included. They were informed of the goal of the study, which
was to improve medical care and disease diagnosis. Regular attendance and follow-up visits resulted in patients
benefitting from free medical consultations and tests. Data
confidentiality was guaranteed by assigning anonymous
study numbers to patients in ascending and chronological
order of inclusion, and by allowing only physicians in
charge of patient follow-up to handle medical records.

Study population

The target population of the study were febrile patients
(with an axillary temperature of ≥37.5°C) who attended
consultations or were hospitalised between January and
August 2010. Patients of all ages that a) exhibited clinical
signs that suggested malaria, b) who benefited from thick
blood film (TBF) together with blood smear (BS) and c)
gave oral consent to be screened for HIV infection and
followed up according to our study schedule, were included. According to the Schlesselman formula [10], 30% is
the proportion of patients actually suffering from malaria
among a population of febrile patients in consultation for
malaria; based on the results of a previous study of Menan
et al. [5], with a 95% confidence interval (CI), an a-value
of 5%, a b-value of 20%, a power (1−b) of 80% and a precision (i) of 5%, the number of patients to be included was
at least 379 febrile patients, while using a rate of 10% patients lost to follow-up or withdrawal from the study.
We conducted a cross-sectional study amongst patients
that had been treated for malaria during three consecutive
days and followed these for a period of 28 days, according
to the schedule Day0, Day3, Day7, Day14 and Day28. In the
various study sites, with the assistance of the study teams,
we collected the following information: Oral consent of
the eligible patient, anamnestic data, clinical data, biological test results and drugs that resident physicians prescribed for treating malaria. The follow-up helped to assess treatment efficacy and safety, patient compliance and
the outcome of all patients with TBF/BS retesting in case
of fever at Day3, Day7, Day14, and Day28 but without polymerase chain reaction (PCR) correction.
Haematological and biochemical tests (blood glucose,
creatininaemia, transaminases) and microscopy for TBF/
BS were performed in the hospital laboratory. Uncomplicated malaria and severe malaria were defined by the presence of clinical signs and asexual forms of P. falciparum
in the peripheral blood smear according to the 2003 WHO
classification. In accordance with the current national
guidelines [11], the treatment for uncomplicated malaria
was artesunate + amodiaquine (ASAQ) as first-line therapy, then artemether + lumefantrine (AL) as alternative
therapy. Quinine was dedicated for the treatment of uncomplicated malaria in pregnant women, for contraMalariaWorld Journal, www.malariaworld.org. ISSN 2214-4374

Ethical considerations

Table 1. Sociodemogr aphic char acter istics of the study population.
Parameter
Gender
Male
Female
Age
≤6 months
6 months -5 years]
5-15 years
15-60 years
>60 years
Residence
Urban
Rural
Occupation
Pupils/students
House keepers
Traders
Artists
Farmers
Workmen
Teachers
Malaria prevention
LLIN
Fan
IRS
Smoke
IPT
Herbs
Screening
HIV co-infection
CD4 ≤ 200,
CD4 [200-500]
CD4 ≥ 500
Unknown CD4 count
Ongoing ART
Cotrimoxazole prophylaxis

2

Number
(n=379)

%

184
195

48.5
51.5

5
192
85
93
4

1.3
50.7
22.4
24.5
1.1

231
148

60.9
39.1

89
57
24
15
13
12
10

23.5
15.0
6.3
4.0
3.4
3.2
2.6

87
66
58
29
5
4
3
33
6
10
6
11
18
11

23
17.4
15.1
7.5
1.3
1
0.8
9
1.6
2.6
1.6
2.9
4.7
2.9
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Table 2. Pr ofile of patients with hyper par asitaemia (≥20%).
Parameter
Age (yrs)
Gender
Place of residence
HIV status
Major symptoms
Parasite density (µl)
Hb level (g/dl)**
Malaria treatment
Outcome

Patient 1
6
F
Urban
Negative
Convulsion
Anaemic
60 000
3,8
IM Art.***
Cured

Patient 2
2
M
Rural
Negative
Resp. dist.*
Anaemic
86 000
4,5
IM Art.
Death

Patient 3
3
F
Urban
Negative
Convulsion
Anaemic
53 000
4,2
IM Art.
Cured

Patient 4
3
M
Rural
Negative
Resp. dist.
Anaemic
65 000
3,4
IM Art.
Death

Patient 5
3
F
Rural
Negative
Resp. dist.
Anaemic
65000
4,8
IM Art.
Cured

Patient 6
1/3
F
Rural
Negative
Convulsion
Anaemic
63 000
3,9
IM Art.
Death

* Resp. dist.: Respiratory distress; ** Hb: Haemoglobin; *** IM Art.: Artemether intramuscular injection.

2.4

Statistical analysis

nant women on intermittent preventive treatment with sulfadoxine-pyrimethamine (IPT/SP; 4%).
About 40% of patients were using prevention methods
promoted by the National Malaria Control Programme
(long-lasting insecticide-treated nets (LLINs), indoor residual spraying (IRS), intermittent preventive treatment
with IPT/SP, installation of mosquito-proof screens on
windows and doors), whereas 26% were using lessrecommended prevention methods (smoke, fan, traditional
methods). The LLIN usage rate was 23%. Of these patients included, 33 were known to be HIV-1-infected (9%),
of whom 16 were at the CDC clinical stages B and C
(48.5%), 11 on cotrimoxazole prophylaxis for opportunistic infections (33%) and 18 on antiretroviral therapy
(54.5%) over a mean period of 34±2.3 weeks (1-108
weeks) (Table 1).

Data were collected using a standard survey form and
were analysed using Epi Info 6.0 software (CDC/OMS).
The distribution of quantitative variables was described by
the mean, standard deviation and interquartile range. Conversely, qualitative variables were described as total number and percentage. The Chi-square and Fisher’s exact
tests, when appropriate, were used to compare proportions
(with Yates’ correction). All tests were performed with a
5% significance threshold. The risk factors associated with
malaria occurrence, severity and mortality were investigated using univariate analysis.

3 Results
Over the study period, 17,970 patients were seen by registered healthcare workers within the three study sites of
GHT. Of these, 9106 patients (50.7%) were febrile. After
performing an interview and physical examination of these
febrile patients, 400 were suspected of having malaria and
were therefore investigated for the presence of Plasmodium using TBF/BS. Of these 400 patients, 21 were excluded
from the study after refusing to be included (3 cases), to
undergo medical consultation (3), to provide blood samples (7), and for inability to read the slides due to electricity shortage (8). Out of 379 remaining patients, TBF was
positive for 256 of these (67.5%). Both monthly incidence
of confirmed malaria as well as fever episodes increased
between January and August as well as fever episodes
(Figure 1). Malaria prevalence was much higher in the
rainy season (212/292 febrile patients in April-August)
than in the dry season (44/87 febrile patients in JanuaryMarch): 73% versus 51%, OR = 2.59; CI: 1.54-4.37;
p<0.001.
The mean age of the 379 patients was 12±3.4 yrs and
the median age was 4 yrs, with a range of one month to 71
yrs and a 51% proportion for patients between 6 months
and 5 yrs of age. The majority of patients were living in an
urban environment, particularly in Tanda (60%), where
densely populated parts such as Zongo (30%) and Dioulabougou (15%) were housing more patients. Female patients accounted for 51.5% of cases, with 5 out of 13 preg-
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Figure 1. The monthly number of cases with fever and confir med malaria in Tanda hospital, 2010.
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Table 3. Factor s associated with malar ia occur r ence and sever ity.
Parameter
Season
Rainy
Dry
Age
≤ 5 years
> 5 years
HIV (+) patients
Cotrimoxazole
no cotrimoxazole
Parameter
Season
Rainy
Dry
Age
≤ 5 years
> 5 years

Malaria
n = 256 (%)

No malaria
n = 123 (%)

OR

95% CI

p-value

212 (73)
44 (51)

80 (27)
43 (49)

2.59

1.54 – 4.37

0.0001

146 (74)
110 (60)

51 (26)
72 (40)

1.87

1.18 – 2.97

0.004

2 (18)
18 (60)
Severe malaria
n = 197 (%)

9 (82)
12 (40)
Uncomplicated malaria
n = 59 (%)

0.15

0.02 – 0.96

0.04

OR

95% CI

p-value

174 (82)
23 (52)

38 (18)
21 (48)

4.18

1.99 – 8.80

0.00002

125 (86)
72 (65)

21 (14)
38 (35)

3.14

1.64 – 6.03

0.0001

Malaria diagnosis
The armpit temperature ranged between 37.8°C and 43.0°
C, with an average of 38.9°C. Headaches, asthenia and
pain syndrome were reported in 38% of patients, whereas
gastrointestinal symptoms were present in 150 patients
(43%) and impaired consciousness in 23 patients (6.1%).
The positivity rate of TBF was 67.5%. Only P. falciparum
was identified, with a mean parasite density of
12,523±7,200 trophozoites/µl ranging between 100 and
86,000 trophozoites/µl of blood. This average density was
22,610 trophozoites/µl blood among HIV-infected patients
and 10,055 trophozoites/µl blood among HIV-uninfected
patients (p <0.001). A hyperparasitaemia > 20% was observed in 6 patients (Table 2). No gametocytaemia was
detected. According to patient place of residence, the parasite rate was 71% in urban areas and 62% in rural areas (p
= 0.18). The 256 confirmed malaria cases consisted of 59
uncomplicated malaria cases (23%) and 197 severe malaria cases (77%); thus, severe malaria was threefold more
frequently observed than uncomplicated malaria. It was
dominated by severe anaemia (83%), followed by cerebral
malaria (10%) with convulsions, coma (Glasgow score < 9
among adults and Blantyre score ≥ 2 among children) than
respiratory distress (4%) and hyperparasitaemia (3%). Malaria was more common in the rainy season (p < 0.001)
among patients ≤ 5 years of age (p = 0.004) and among
HIV-infected patients not receiving cotrimoxazole chemoprophylaxis (p = 0.04). However, severe forms of malaria

were more common during the rainy seasons (p < 0.001)
and among patients ≤ 5 years of age (p < 0.001) (Table 3).
Therapeutics and outcome of patients
IM artemether was more frequently prescribed (56.3%)
than quinine (28.1%), LA (9.8%) and ASAQ (6%). In uncomplicated malaria, ASAQ was twice less prescribed
than AL, while in severe malaria quinine was three times
less prescribed than IM artemether (Table 4).
During follow-up, apyrexia and parasite clearance were
observed at D2 and D3 in 223 patients (87%). Two recurrence cases were observed at D23 and D25. They were
successfully retreated with the same drug taken in the first
episode
(AL).
Adverse events (AEs) attributable to antimalarial drugs
were reported in 44 clinical records (17%): 16 cases of
tinnitus, 14 cases of pruritus, 10 cases of nausea, 9 cases of
asthenia, 7 cases of abdominal pain, 4 cases of dizziness,
making a total of 60 events reported among 44 patients
(Table 4).
The evolution of patients was marked by 230 cases of
clinical healing (90%), 13 patients lost to follow-up (5%)
and 13 deaths (5%). Death occurred in 197 patients with
severe malaria, with a specific lethality of 7% for the severe form of malaria. This lethality was statistically associated with age ≤ 5 years (p = 0.02), the presence of neurological disorders (p < 0.001), respiratory distress (p =
0.007) and hyperparasitaemia (p = 0.004) (Table 5).

Table 4. Patient outcome as a result of various malaria treatments.
Treatment
IM Artemether
IVor Oral Quinine
Oral AL
Oral ASAQ

Treatment
n = 256 (%)
144 (56.3)
72 (28.1)
25 (9.8)
15 (5.9)

AE*
n = 60 (%)
2 (3.3)
30 (50)
18 (30)
10 (16.7)

Lost during follow-up
n = 13 (%)
0 (0)
0 (0)
9 (69.2)
4 (21.8)

Cured
n = 230 (%)
134 (58.3)
69 (30)
16 (7)
11 (4.8)

Died
n = 13 (%)
10 (77)
3 (23)
0 (0)
0 (0)

* AE: Adverse Event; IM: Intramuscular; IV: Intravenous; AL: Artemether + Lumefantrine; ASAQ: Artesunate + amodiaquine.
MalariaWorld Journal, www.malariaworld.org. ISSN 2214-4374
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Table 5. Factor s associated with the lethality of sever e malar ia.
Factor
Age
≤ 5 years
> 5 years
Neurologic disorders
Present
Absent
Respiratory distress
Present
Absent
Hyperparasitaemia
Present
Absent

Died
n = 13

Cured
n = 184

OR

95% CI

p-value

12
1

113
71

7.54

0.98-158.5

0.02

8
5

12
172

22.9

5.63-98.32

<0.00001

3
10

4
180

13.5

2.04-87.5

0.007

3
10

3
181

18

2.49-135

0.004

4 Discussion

results draw people’s attention to the need to promote the
management of HIV-infected patients in northern Côte
d’Ivoire where less than half of patients had simultaneously received cotrimoxazole prophylaxis for opportunistic
infections and antiretroviral therapy despite the late stage
of their disease, whereas early treatment is currently recommended [22].
The clinical pictures observed in our study are similar
to those described elsewhere in Africa [23]. In uncomplicated malaria, fever is the main symptom, frequently associated with pain syndrome and asthenia. On the other
hand, apart from fever, severe malaria is marked by respiratory distress, severe anaemia and neurological disorders,
including coma and convulsions, which are usually the
most symptoms [24]. However, compared with previous
findings, the particularity of our work lies in two major
factors: a significant hyperparasitaemia in 2% of patients
and a marked predominance of severe malaria (77%)
which was threefold more commonly observed than uncomplicated malaria (23%). These facts may be explained
by the high proportion of subjects with no premunition
(young children or HIV-infected subjects), the importance
of massive infestation during rainy seasons and a general
hospital considered as a last resort for patients in critical
condition coming from the first contact clinics of the sanitary district. Thus, this predominance of severe forms of
malaria was notified in 2006 by Soumaré et al. with a 66%
frequency in Dakar [21]. However, Eholié et al. [20] reported in 2004 in Abidjan a proportion of 17%. These results show that the risk of severe malaria in increases from
large urban agglomerations to secondary or peripheral
cities where conditions exposing humans to transmission
are more prevalent [15].
The overall prevalence of malaria was 67.5% in febrile
patients investigated with TBF in a referral hospital. Our
study thus highlights a significant difference between the
incidence of confirmed malaria and the presumptive diagnosis of malaria based solely on the presence of fever.
Indeed, at the same site, the 2009 annual report of the sanitary district reported 14,856 clinical malaria cases, including 4,600 cases at the general hospital of Tanda, whereas
in 2010, we only confirmed 256 cases among 379 cases of
presumptive malaria. Although our study was conducted

Developed to cover one full year, the study could only be
carried out over a period of 8 months (January-August
2010) because of the military-political turmoil experienced
in Côte d’Ivoire during the election period around October
2010, which poses a limitation to our study. However, it
has the merit of including two rainy seasons, in which we
observed an increase in malaria cases in Ivory Coast.
Thus, the proportions of confirmed cases will serve as
records for an area where malaria cases had been reported
presumptively.
The majority of the study population originated from
the various areas of Tanda city and only rarely from rural
areas. This confirms the current malaria emergence in urban areas, which is a phenomenon related to several factors, namely the growing and uncontrolled urbanisation,
urban and peri-urban agriculture, irrigation, the expansion
of drug resistance, and especially entomological and climatic changes observed in recent years [12-14]. These
factors may explain heterogeneous transmission in urban
areas due to the decrease in the prevalence of hematozoa
carriers and especially the loss of immunity in many urban
subjects. Thus, in major African cities, the parasite rate is
higher in less sanitized suburbs than in central districts
where vectors are scarce and access to medical care easier
[15]. This result confirms that malaria risk is still widespread in African endemic areas where few people actually
use effective preventive methods. Consequently, in spite
of the numerous high-profile mosquito net distribution
campaigns to protect vulnerable subjects in priority, children remain the primary target of malaria since 74% of our
study sample consisted of children aged below 15 yrs and
children below the age of 5 yrs accounted for 86% of severe malaria cases as revealed by other studies [16,17].
Given our results, the percentage of HIV-infected subjects is as low as that recorded in a multicentre study conducted in Dakar, Bamako, Bobodioulasso and Abidjan
[18]. However, it is 9% lower than published in other African studies [19-21]. The high prevalence of HIV-1 infection previously reported by Soumaré et al. in Dakar [21]
and Eholié et al. in Abidjan [20] confirms the strong presence of this viral type throughout the region. However, our
MalariaWorld Journal, www.malariaworld.org. ISSN 2214-4374
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for only 8 months, this difference results from the usual
overestimation of malaria incidence without parasitological confirmation. This shows the importance of biological
diagnosis as a major tool for monitoring a malaria control
programme, inasmuch as this alone can provide information on the fluctuation in malaria incidence. Malaria
incidence varied, with a predominance in the densely populated and poor neighbourhoods of Tanda city, such as
Zongo (30%) and Dioulabougou (15%). However, the P.
falciparum parasite rate of 62% observed in rural areas is
superimposable on that reported in 1994 by Dossou et al.
[25] in Allokokro, a village located in the wet savannah.
On the other hand, it is lower than the 85% rate observed
in the Tai forest area by Nzeyimana et al. [26]. We can
conclude that, regardless of the population age structure,
the risk of malaria parasite transmission varies between
sites, which is a phenomenon already observed in Brazzaville, where we have noticed transmission to vary strongly
from one area to another, ranging from less than one infectious bite per person every two years to more than hundred
infectious bites per year [15].
Our results show that malaria prevalence was high at
the GHT among presumptive cases. However, it was significantly related to the rainy season, children’s young age
and HIV infection. These data confirm the results by
Ndiaye et al. [27] and Eholié et al. [20], which identified
the rainy season as a factor for malaria over-morbidity in
Dakar and Abidjan. Unlike in the forested area of Tai,
where malaria prevalence is stable all year long [26], the
rainy season, the young age of children under 5 yrs, the
deficit in CD4 T-cells among HIV-infected patients and
the non-use of antimalarial prevention measures were also
factors associated with malaria. However, despite the reduced number of HIV-infected patients, the study confirms
the protective efficacy of cotrimoxazole against the risk of
malaria [28,29].
The study also generates interest in the choice of treatment regimens and patient outcomes. Indeed, until 2012,
the national guidelines recommended ASAQ combination
as first-line treatment, then AL combination as alternative
treatment for uncomplicated malaria. However, in our
study, despite these guidelines, ASAQ combination was
half as frequently prescribed as AL combination. Moreover, given the high frequency of severe anaemia and the
cost of IV infusion therapy, IM artemether was prescribed
three times more often than IV quinine for severe malaria.
Nevertheless, all drugs were equally effective and switching between treatments did not affect treatment safety or
efficacy, marked by a 5% mortality rate, which is comparable to that reported from other African studies [20,21].
However, our results also inspired the NMCP to revisit the
national guidelines by now recommending AL or ASAQ
as first-line therapy for uncomplicated malaria and IV artesunate for severe malaria.
Considering only severe malaria, its lethality rate in
our study remains lower (7%) than that reported by Niyongabo et al. [19] and Eholié et al. [20], namely 23% in
Bujumbura and 15.4% in Abidjan. However, despite the
antiplasmodial efficacy of drugs, the prognosis for cases of
severe malaria is still bleak. An age under 5 yrs, respiratoMalariaWorld Journal, www.malariaworld.org. ISSN 2214-4374

ry distress, hyperparasitaemia, neurological disorders and
particularly the absence of intensive care units are major
factors for poor prognosis [20]. In Malaysia, Koh et al.
[30] reported in 2004 a higher lethality rate of 62.5% associated with acute renal failure, respiratory distress, disseminated intravascular coagulation and acute liver failure. In
Abidjan, Kouamé et al. incriminated the same serious
complications but the lethality rate was lower thanks to
appropriate intensive care units that are more often lacking
in peripheral hospitals in Africa [31].

5 Conclusions
This study revealed that at the general hospital of Tanda,
children <5 yrs remain the main victims of malaria, with a
clear predominance of severe malaria in this age cohort.
Morbidity is more prominently associated with the rainy
season, young age and HIV infection. Among HIVinfected patients, cotrimoxazole used in prophylaxis for
opportunistic infections has a protective effect against malaria. This work emphasises the interest in strengthening
prevention measures against malaria in this district especially during rainy seasons, but also measures for the treatment of severe forms of malaria. In view of these observations it is advisable to better equip the general hospital of
Tanda to manage severe and complicated malaria.
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