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Abstract Malaria and dengue are two important vector
‑borne infections that are common in tropical countries. In
these areas, simultaneous occurrence of malaria and
dengue in an individual cannot be excluded, although
published reports of co‑infections are scarce till date. The
Aims of this study were to identify dengue and malaria
co-infection cases as well as to ascertain the severity of
dengue and malaria in co ‑ infection based on some
hematological parameters. A cross-sectional study was
conducted from June to November 2019 and 385 subjects
with an undifferentiated febrile illness patients were
recruited at outpatient clinics and blood sample were
collected. All samples were tested for dengue NS1 antigen
and for dengue IgM/IgG. Malaria diagnosis was based on
the identification of Plasmodium parasites on a thin and
thick blood films microscopy. Among the 385 patients
included in the study, 23.9% were tested positive for

malaria, 32.5% were positive for dengue, and 7.01%
showed concurrent infection of both malaria and dengue.
Malaria and dengue co-infected patients presented lower
leukocytes level (5.024±0.559) than malaria monoinfected
patients (7.304± 0.388; p=0.002). A significant reduction
in platelet counts was observed in co-infected patients
(164.0±10.91 vs 229.1±14.32; p=0.005). Conversely,
hemoglobin level was statistically lower in malaria
monoinfected patients than dengue monoinfected patients
(p=0.014). Thus this study demonstrates that the diagnosis
of dengue and malaria should be carried out routinely for
better management of fever.
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1. Introduction
Malaria is the most important mosquito-borne parasitic
disease, which causes a larger number of deaths in the
world especially in Africa. Women and children under 5
years are most affected in terms of mortality. In 2018, 219
millions cases were reported and 445,000 deaths
registered worldwide [1]. Malaria persists despite multiple
strategies to eradicate it. The recent strategies are based on
diagnosis, early care of malaria cases and vector control.
In Burkina Faso, Malaria is still endemic and remains a
veritable public health concern. Each year, the number of
cases and deaths caused by malaria is high and this
disease remains the main cause of death in Burkina Faso
[2].
Dengue is currently regarded as the most prevalent
mosquito-borne viral disease worldwide and is described
as a “neglected” tropical disease by the World Health
Organization (WHO). In the last five years, cases of
dengue fever were consistently recorded in Burkina Faso.
During the 2016 outbreak in the capital of Burkina Faso,
WHO had reported a total of 1,061 probable dengue cases
out of 1266 suspected cases with a cumulative total of 15
deaths (case fatality rate of 1.2%) between August and
November 2016 [3, 4]. But these cases were probably
underestimated in a context where malaria is endemic.
Another recent study had revealed that the prevalence of
dengue nonstructural protein antigen (NS1Ag) was 22.5%
and 13.3% in the study population in Burkina Faso, in
2016 and 2017 respectively [5].
Although Anopheles and Aedes, the mosquito vector of
malaria and dengue virus (DENV) respectively, occupy
different ecological niches, considerable geographical
overlap in disease risk exists for the 3.3 and 4.0 billion
people who live in an endemic area for malaria and
dengue, respectively [6, 7]. In addition, malaria and
dengue fever share many common clinical features
including fever, headache, body aches, and fatigue,
making one disease easily mistaken for the other.
However, in malaria-endemic areas, more than 70% of
febrile illnesses are treated as presumptive malaria, often
without proper medical examination and without
laboratory diagnosis. In this context, there is a problem of
differential diagnosis with a real risk of misdiagnosis of
dengue fever as malaria [8]. Therefore, it is important to
have the right diagnosis in order to properly respond to the
disease and know which drug to take or not.
Given the endemicity of dengue and malaria in Burkina
Faso [9], it is reasonable to envisage that the occurrence
of concurrent infections would not be rare. Nevertheless,
reports of malaria and dengue co-infection are scarce. The
general objective of the present study was to determine
the prevalence of malaria and dengue co-infection in
patients presenting clinical symptoms and to understand
the impact on platelet, leukocytes and hemoglobin.

2. Materials and Methods
2.1. Study Area
This study was carried out at CMA Paul VI, a
peripheral health center of Ouagadougou the capital of
Burkina Faso. Burkina Faso is malaria endemic country
characterized by a dry and rainy season. The transmission
of malaria is stable and seasonal. The high peak of
transmission is observed during the rainy season between
May and November (in Banfora and Niangologo), and
between June and October in Ouagadougou [10]. The
main species of Plasmodium, which causes mortality, is
Plasmodium falciparum (P. falciparum), and the main
vectors are Anopheles gambiae and Anopheles funestus.
In Burkina Faso, the magnitude of dengue virus (DENV)
transmission is largely unknown, several outbreaks have
been reported and data are often based on findings from
outbreak investigations. Dengue Fever is caused by four
related but antigenically distinct viruses (DENVs,
serotypes 1-4). DENV 2 was the main serotype in
circulation during the outbreak in 2016, whereas DENV 3
was the main serotype before the outbreak [11].
2.2. Study Population
Table 1. Baseline characteristics of patients
Variables

N (%)

Gender
Male

157 (40.8)

Female

228 (59.2)

Mean Age ± SD

25.7 ± 16.0

Age group (year)
≤5

52 (13.5)

] 5-15]

57 (14.8)

] 15-25]

84 (21.8)

] 25-35]

75 (19.5)

>35

117 (30.4)

Total

385 (100)

From June 2019 to November 2019, 385 subjects with
an undifferentiated febrile illness were recruited at
outpatient clinics at the CMA Paul VI of Ouagadougou
and screened for malaria and dengue fever. The study
population was sampled as following. We estimated that
people at risk represents 50% with a general population in
Ouagadougou estimated at 3,000,000. We also considered
confidence intervals at 5% with a confidence level fixed at
95%. The volunteers enrolled in this study were 385.
Among them 228 were females (59.22%) and 157 were
males (40.78%), the sex ratio was 0.69. Patients’ age
ranged from 0 and 78 years with an average of 25.7 ± 16.0.
Children who have 5 years or less accounted for 13.5%
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(52/385) while 14.8% (57/385) of participants were 5 to
15 years old and 276 (71.7%) participants above 15 years
old (Table 1). After inclusion, blood sample was collected
from each subject for laboratory analyzes. A structured
questionnaire was used to collect some relevant
socio-demographic data.

Kima et al (2020) [13]. Blood samples collected in EDTA
tubes were used for whole blood count in all patients
using the hematology analyzer XNL-350TM from
SYSMEX Corporation (Kobe, Tokyo, Japan) following
the manufacturer's instructions. The blood constituent as
leukocytes, platelets and hemoglobin level was given.

2.3. Blood Sampling

2.7. Statistical Analysis

Finger prick blood was collected to prepare a slide with
thick and thin blood films for each study volunteer. For
the purpose of hematological and dengue assessment, four
milliliters of blood sample were collected into an ethylene
diamine tetra-acetic acid (EDTA) tube from each patient
meeting the study inclusion criteria. A laboratory
processed the samples within 3 hours of collection.

The data were analyzed using the SPSS IBM for
Windows software version 17.0 Hematological
characteristics from the group of patients co-infected with
dengue and malaria were compared to the group of
patients-mono-infected with dengue and the group of
patients-mono-infected with malaria. The chi-squared test
was used for comparisons, and each value was considered
statistically significant for p ≤ 0.05.

2.4. Malaria Diagnosis
Thick and thin blood smears were collected and stained
with 6% Giemsa and examined by experienced
microscopists for microscopic diagnosis of malaria. The
number of malaria parasites of each species and stage
were recorded. The number of parasites per µl of blood
was calculated according to the leucocyte count obtained
after the full blood count for each slide collected during
the malaria transmission season. A slide was declared
negative if no parasite was seen after 200 HPF (High
Power Field) examination.

2.8. Ethics Statement

2.5. Dengue Diagnosis

3. Results

Detection of dengue virus infection was performed
from serum or plasma using the SD BIOLINE Dengue
DUO® rapid immunochromatographic test kit (Standard
Diagnostic Inc., Korea). The SD BIOLINE Dengue Duo is
produced by Standard Diagnostics and is a one-step
immunochromatographic assay designed for the detection
of both dengue virus NS1 antigen and differential
IgM/IgG antibodies to dengue virus in human whole
blood, serum, or plasma. The manufacturer’s instructions
for AgNS1 and IgG/IgM immunochromatographic tests
were followed as described previously [12]. Briefly, 100
μl and 10 μl of serum specimen were added to the sample
well “S” of the AgNS1 and IgM/IgG strips of the combo
device, respectively. Four drops of assay diluents were
added to the assay diluent well of the latter. Both strips of
the device were read at 15–20 min. This assay has a
sensitivity of 88.65% (95% CI: 84.04–93.26), a specificity
of 98.75% (95% CI: 96.26–100) with an assay efficiency
of 91.70% [12]. Current or recent dengue infection was
defined on the basis of a positive result for NS1 Ag and /
or IgM. Past infection was defined on a basis of a positive
result of IgG alone.
2.6. Hematological Analyses
Hematological features were analyzed as described by

The institutional ethic committee approved this study.
After being informed of the study, written consent was
obtained from all participating adults or from a parent or
legal guardian of subjects under 17 years old. Assent was
also obtained from subjects between ages 5-17 years old.
Parents and Participants were ensured of confidentiality,
by attribution of codified identification numbers.

3.1. Prevalence of Malaria Infection and Parasite
Densities According to Age in the Study
Population
The prevalence of malaria in our study population was
23.9% and the geometric mean of P. falciparum asexual
stages was 5323±1773 parasites/μL. Prevalence of 20.4%
(32/157) and 26.3% (60/228) was observed for men and
women, respectively. Analysis of the prevalence
according to age groups showed that the prevalence
slightly increases with age. Prevalence was 23.1% for
patients who have 5 years or less, 28.1% for patient aged
between 5-15 year and 28.6% for subjects aged 15 to 25
years. The other age groups had shown prevalence around
20%. We did not observe any difference between the
prevalence in men and in women, as well as the
prevalence in the different age groups of patients. Malaria
parasite densities were more important in subjects who are
aged 5 years or less (13302±2820 parasites/uL) than
subjects aged more than 5 years. The lowest parasitaemia
was observed in patients aged 25 to 35 years (579
parasites/uL). Table 2 summarizes the prevalence of
malaria and parasite densities in the study population
according to age and gender.
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3.2. Prevalence of Dengue Fever Virus Antigen and
Antibodies
AgNS1 was detected in 30,9% (119/385) of people
included in the study. According to gender we found a
prevalence of 36.9% (58/385) in men and 26.8% (61/385)
in women. Men were significantly more infected with the
dengue virus (AgNS1+) compared to women (p=0.017).
According to patients’ age, prevalence of AgNS1 was
23.1% in patients who are aged 5 years or less, 24.6% for
patients aged between 5-15 years and 38.1% in subjects
aged 15 to 25 years (Table 3). Prevalence of AgNS1 was
significantly higher in the age group 15-25 than in
younger age group patients. Unlike the prevalence of

AgNS1, the prevalence of IgG and IgM against dengue
virus was low. Prevalence of 1.6% (6/385) and 7.5%
(29/385) were observed for IgM and IgG, respectively.
We also analyzed the co-expression of DENV specific
antigen and antibodies in our study population.
DENV-specific antigen was detected with IgM in 0.3% of
patients whereas IgG were detected with DENV-specific
antigen in 0.8% of patients. The highest proportions of
IgM and IgG were observed in AgNS1 positive patients.
Indeed, among AgNS1 positive patients 30.6% were IgM
negative and 30.1% were IgG negative (table 4). In
AgNS1 negative patients, IgM and IgG were detected
respectively in 1.3% and 6.7% of patients.

Table 2. Malaria prevalence and parasites densities according to age
Characteristics

P. falciparum infection
Mean Parasitemia

n (%)

OR

Malaria status CI 95 %

p-Value

92 (23.9)

-

-

-

-

-

-

5323±1773

a

Parasitaemia /uL

Gender
Male

32 (20.4)

Ref

-

-

4366±1784

Female

60 (26.3)

0.72

[0.44–1.17]

0.09

5853±1591

12 (23.1)

0.75

[0.34-1.67]

0.24

13302±2820

Age group (year)
≤5
] 5-15]

16 (28.1)

0.98

[0.46-2.07]

0.47

5222±1085

] 15-25]

24 (28.6)

Ref

-

-

8096±2344

] 25-35]

16 (21.3)

0.63

[0.30-1.31]

0.11

579±41

24 (20.5)

0.65

[0.34–1.24]

0.09

2215±488

>35
a

3

Geometric mean; parasites/mm

Table 3. Prevalence of dengue single markers in study population
Variables

AgNS1+ n(%)

OR

NS1Ag status CI 95 %

p-value

IgM+ n(%)

IgG+
n(%)

Dengue single
markers

119 (30.9)

-

-

-

6 (1.6)

29 (7.5)

58 (36.9)

Ref

-

-

4 (2.6)

10 (6.4)

2 (0.9)

19 (8.3)

Per gender
Men
Women

0.017*

61 (26.8)

1.6

[1.04-2.48]

≤5

12 (23.1)

0.49

[0.22-1.07]

0.034*

2 (3.8)

2 (3.8)

] 5-15]

14 (24.6)

0.53

[0.25-1.12]

0.046*

0 (0.0)

4 (7.0)

] 15-25]

32 (38.1)

Ref

-

-

0 (0.0)

5 (5.9)

] 25-35]

28 (37.3)

0.97

[0.51-1.84]

0.461

1 (1.3)

6 (8.0

>35

33 (28.2)

0.64

[0.35-1.16]

0.07

3 (2.6)

12 (10.3)

Per age group
(year)

* p ≤ 0.05
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Table 4. Serological profile of dengue virus infection in the study population
AgNS1 Positive

AgNS1 Negative

Total

n (%)

n (%)

n (%)

Positive

1 (0.3)

5 (1.3)

6 (1.6)

Negative

118 (30.6)

261(67.8)

379 (98.4)

IgM

IgG
Positive

3 (0.8)

26 (6.7)

29 (7.5)

Negative

116 (30.1)

240 (62.4)

356 (92.5)

Total

119 (30.9)

266 (69.1)

385 (100)

Table 5. Prevalence of dengue markers combined with plasmodium detection
AgNS1 + n(%)
IgM +
Thick
/blood film

+
-

IgM -

AgNS1 - n(%)

IgG +

IgG -

IgM+

IgM-

Ig G+
11 (2.9)
15 (3.9)

0 (0.0)

26 (6.8)

1 (0.3)

25 (6.5)

1 (0.3)

65
(16.9)

1 (0.3)

92 (23.9)

2 (0.5)

91 (23.6)

4 (1.0)

196 (50.9)

IgG55
(14.3)
185
(48.1)

Table 6. Laboratory findings of patients with P. falciparum, dengue fever and P. falciparum and dengue fever co-infection in the peripheral health
center of Ouagadougou in Burkina Faso.
Variables

Parasitemiaa

Dengue (B)

Co-infection (C)

n=65

n=92

n=27

5561±1926

NA

5611±1711

A×C

B×C

p

p

0.536

NA

Leukocytes × 10 cell/ul

7.3± 0.4

5.5±0.3

5.0±0.6

0.002

Platelets × 103 cell/ul

229.1±14.3

187.7±8.5

164.0±10.9

0.005*

0.338

Hemoglobin (g/dl)

9.04±0.3

10.3±0.2

9.9±0.3

0.859

0.014*

3

a

P. falciparum (A)

*

0.288

Geometric mean; parasites/mm3. * p ≤ 0.05

3.3. Plasmodium/Dengue Virus Co-infection
Dengue and malaria co-infection was defined by a thick
blood film positive for Plasmodium and the presence of
one of the dengue acute phase markers AgNS1 and IgM.
In total, 7.01% (27/385) of patients were co-infected with
dengue and malaria in our study population. The
proportion of co-infected patients was 29.35% among
malaria patients and 22.69% among those infected with
dengue. According to AgNS1 detection, 6.8% of
volunteers were AgNS1 positive and thick/thin blood
smears positive. However, 0.3% of malaria positive
patients had IgM positive (table 5).
3.4. Hematological Features of Infected Patients
Table 6 compares hematological data and parasitemia
between
malaria-monoinfected
patients,
dengue-monoinfected patients and malaria-dengue
co-infected patients. We did not find any difference
between
Plasmodium
parasitemia
in
malaria-monoinfected and in co-infected patients. In
contrast, malaria-dengue co-infected patients had shown a

lower leukocytes level than malaria -monoinfected
patients; the difference was statistically significative at
p=0.002.
Compared to malaria mono-infected patients, dengue
monoinfected patients and malaria-dengue co-infected
patients presented a significant (p=0.005) reduction in
platelet counts although platelet count was not statistically
(p=0.338) different between dengue single-infected
patients and malaria-dengue co-infected patients.
Conversely, hemoglobin level was lower in
malaria-monoinfected patients than dengue-monoinfected
patients (p=0.014), while there was no difference between
the hemoglobin level in malaria-monoinfected patients
and malaria-dengue co-infected (table 6). This observation
is consistent with the fact that the malaria parasite infects
red blood cells in the erythrocytes phase.

4. Discussion
Dengue is an important emerging disease in tropical
and sub-tropical regions where malaria is still endemic. It
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is clear that since the last decade, dengue has been
occurring regularly with periodic surges in a number of
cases [14]. In Burkina Faso, several outbreaks of dengue
infection have been reported and malaria transmission is
stable and seasonal. The high peak of malaria
transmission is observed during the rainy season between
May and November (in Banfora and Niangologo); June
and October in Ouagadougou. [10, 15]. In this study,
23.9% patients were infected by P. falciparum. These data
are similar to those in the majority of endemic areas and
confirm that malaria is still endemic in Burkina Faso [1].
Analysis of parasitaemia in patients infected with
Plasmodium showed that parasitaemia decrease with age
because of the presence of some immunity in older
subjects. The exposition to malaria for several years
allowed elder subjects to acquire a form of immunity,
which induced rapid parasites elimination. But this
immunity did not last long [16].
However, subjects less than 5 years who suffered from
malaria had high parasitaemia. The immaturity of their
immune system did not allow them to clear parasites more
quickly than the elder subjects [17-20]. The prevalence of
malaria seemed to increase with age, although it was not
statistically significant. Indeed, prevalence was 23.08%
for patients who have 5 years or less, 28.07% for patients
aged between 5-15 years and 28.57% for subjects aged 15
to 25 years. In malaria endemic areas, children less than 5
years who received seasonal prophylaxis were treated
with sulfadoxine pyrimethemime. This treatment
prevented malaria [21]. Therefore, the prevalence of
malaria in this age group was not so important compared
to that in elder subjects who did not received this
chimioprophylaxie.
DENV is rapidly spreading as the result of urbanization,
climate changes and increased human migration. DENV
has emerged as the most common vector-borne viral
infection in the current century. The virus occurred
primarily in rural areas, but has recently become of urban
distribution due to development of extensive urbanization
in rural areas. Diagnosis of acute infection of dengue virus
in this study was based on the presence AgNS1 and/or
dengue specific IgM [22].
The presence of AgNS1 and IgM suggest an early
infection with the dengue virus. In this study, the
prevalence of dengue NS1 antigen without IgM was
30.6 %. However IgM has been detected in 1.6% of
participants giving an overall prevalence of 32.2%. For
acute dengue infection, the high prevalence of AgNS1
recorded in this study could be explained by the fact that
most of the infected patients were in the acute phase of the
infection. The NS1 antigen was detectable from the first
day after the onset of the disease. In contrast to AgNS1
detection, anti-dengue IgM and IgG antibodies were not
detectable before day 3 of illness. The prevalence of
dengue NS1 antigen was similar to other studies from
Burkina Faso [5]. The high prevalence of AgNS1 in our

study population confirmed high endemicity of dengue
infection, active transmission of disease and proved that
dengue fever was also a public health concern in Burkina
Faso in addition to malaria [23, 24].
In this study, men were significantly more affected by
acute dengue infection (OR = 1.604, 95% IC =
[1.036-2.483], p = 0.034). These findings correlate well
with others studies undertaken in North and South India
and in Burkina Faso [5, 25-28]. High prevalence amongst
males is probably due to more outdoor activities by males
in comparison to females, which results in more exposure
to day biting mosquitoes. In contrast to dengue fever, the
difference of prevalence of malaria was not statistically
significant between men and women (OR = 0.717, 95%
IC = [0.44-1.167], p = 0.180). This could be explained by
the differential exposure of men and women to dengue
vectors compared to malaria.
In addition to the markers of the acute phase of dengue
fever, we also analyzed IgG antibody. In dengue infection,
IgG is the marker of serologic scar or late stage of
infection. The positivity of AgNS1 and IgM allows to
make the diagnosis of an early infection while IgG appear
earlier during the course of secondary infection [29].
The presence of IgG in addition to AgNS1 allowed to
distinguish the acute phase of secondary infections from
past infection serological scars. In this study, IgG only
were detected in 6.7% while 0.8% have AgNS1 and IgG.
The positivity to IgG antibodies only, indicated a past
dengue infection [22]. The simultaneous detection of
AgNS1 and IgG meant secondary infections that reflected
an active transmission of dengue virus in our populations
with a risk of severe cases [30].
In Ouagadougou, an endemic area of dengue fever and
malaria, we found a high prevalence of the co-infection
(7.01%). A prospective study performed in 2009 on 132
patients in Brazilia found 8.3% of co-infection
dengue-vivax malaria [31]. The prevalence of co-infection
was 5.8% among all cases of fever during a dengue
outbreak in India [32]. Our result was similar to the result
found in the French Guiana and Brazilia, with prevalence
of co-infection of 7.1% and 7% respectively among
patients with dengue [31, 33]. However, a higher
prevalence was found in Pakistan (23.2%) [34]. This
suggests that the prevalence of co-infection may fluctuate
depending on local endemicity and seasonal period and
local community behavior. The present study was carried
in outpatient clinics thereby, in-part reflecting the
community scenario. We believe these results cannot be
extrapolated to hospitalized patients with severe malaria
or dengue.
Leucopenia is usually observed in the course of dengue
fever which is due to direct marrow suppression by the
dengue virus [35]. Analysis of leukocyte in our study
population showed a lower leukocytes level in dengue
monoinfected patients and co-infected patients in
comparison to malaria monoinfected patients. This

Immunology and Infectious Diseases 9(2): 11-19, 2021

17

decrease in the number of leukocytes is similar to
previous research findings that showed mean values of
leucocytes less than 5000 cells/mm3 in both dengue fever
and dengue hemorrhagic fever patients [35, 36]. In
addition to leucocytes, the platelet count was markedly
low in co-infected patients compared to both groups of
mono-infected patients. Although the difference is not
significant for dengue monoinfected patients. Our results
are consistent with the studies in Sri Lanka and Vietnam
[36, 37] wherein it was shown a synergistic pathogenic
mechanism exists. The synergistic pathogenism is
attributable to capillary fragility and coagulation disorders
in DENV infection. All of these increase the risk of
bleeding. Bleeding is rarely reported in malaria infection,
although platelet depletion is often observed [38, 39].
Conversely, bleeding is the most feared complication of
dengue fever, where in addition to platelet depletion,
virus-induced endothelial and liver injury concur to the
risk of coagulopathy [40-42]. Anticoagulant heparin, mast
cell-specific proteases, cytokines (TNF) and other
vasoactive factors products released during primary
DENV infection [43] provoke DENV-induced mast cell
degranulation. The products released can act on the
vascular endothelium and influence the coagulation
cascade [44].
Our study has a few limitations. It was not possible to
include PCR in this study to confirm dengue infection. In
addition, the current study was restricted to out patient
only and conducted in single healthcare settings. If the
patients who got treated at the hospital level were also
included, that could have caused some changes in the
results. In fact, the patients included in the study were
mainly patients who had come by themselves to the health
center and therefore theoretically less symptomatic.
On the other hand, this study had also some strength.
This was one of few prospective studies addressing
malaria and dengue co-infection and evaluation of
hematological parameters in comparison of both single
infections in sub Saharan Africa.

RNA in order to confirm diagnosis and also provide
serotype information.

5. Conclusion
Malaria and dengue are really public health concerns in
Burkina Faso. These diseases present the overlapping
symptoms; it is important to detect the pathogen presence
for best treatment. We showed that co-infection
dengue-malaria occurred in 7.01% of out patient in a
peripheral health center of Ouagadougou in Burkina Faso,
suggesting that this may not be a rare phenomenon in
tropical endemic areas. Dengue and malaria co-infection
requires special attention because delayed diagnosis and
inappropriate treatment may result in fatal complications.
In our study it was not possible to include PCR test for
dengue diagnosis confirmation but we recommend this
molecular diagnosis test in future study to detect viral
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