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Key Clinical Message

In countries like Sudan, where several infectious diseases are prevalent, health
care providers should not be satisfied with initial detection of a single pathogen
and whenever it is feasible, they should investigate coinfections. Infections with
high mortality or severe morbidity should be prioritized during the differential
diagnosis particularly for diseases with similar clinical manifestations to reduce
the death and disability rates. However, this requires substantial improvement in
the diagnostic capacity.

Abstract

Here we report a case of dengue and malaria coinfection from the southeast re-
gion of Sudan, bordering Ethiopia and Eritrea. A 25-year-old male from Sudan
presented with symptoms of fever, chills, vomiting, and muscle and joint pain.
Laboratory investigations confirmed a coinfection of dengue and malaria,
which is assumingly not uncommon in areas heavily syndemic with several
diseases but it is severely under-detected, underreported, and underestimated.
The case has fully recovered after the supportive care for dengue and chemo-
therapy treatment for malaria. In such a case, it was important to monitor the
patient’s recovery and the treatment outcome through clinical indicators and
laboratory parameters to update the treatment course whenever needed, ac-
cording to response. The increasing burden and outbreaks of vector-borne dis-
eases including dengue and malaria in Sudan, indicates the need for improving
the implementation of the global vector control response that established by
the World Health Organization. Additionally, the increasing prevalent of co-
infections is urging substantial improvement in the diagnostic capacity in en-

demic countries.
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1 | INTRODUCTION

Malaria and dengue, two mosquito-borne diseases, have
significant implications for human health and pose
global public health challenges in endemic countries'?;
particularly that their co-burden is increasingly grow-
ing in Sub-Saharan Africa including Sudan.’”> Malaria
is caused by Plasmodium parasites transmitted by sev-
eral species of Anopheles mosquitoes. Five species of
Plasmodium cause malaria to humans with P. falciparum
and P. vivax being the most prevalent species.”’ On the
other hand, dengue is caused by four distinct closely re-
lated serotypes of dengue virus, a flavivirus that is pri-
marily transmitted by Aedes mosquitoes.®! Dengue is
considered a major arbovirus in terms of morbidity and
mortality, and it is the most rapidly spreading disease
worldwide.'>"?

In tropical regions, the distribution and transmission
areas of these diseases often overlap, this commonly
results in coinfections.*>'* Factors such as climate
change,” urbanization, deforestation, and agricultural
settlements in peri-urban areas increase the emergence
and spread of infections."> Malaria is a major pub-
lic health problem in Sudan, while dengue is rapidly
spreading throughout the country, this indicated the
growing epidemics.*'®'7 Noteworthily, outbreaks of
dengue in Sudan have been attributed to the circulation
of DENV 1, 2, and 3 serotypes in various regions of the
country.”~'* An analysis of health records from Sudan
revealed that over 80% of cases tested for dengue in West
Darfur, 58% in Central Darfur, and 33% in East Darfur
also tested positive for malaria.'® This significant rate of
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malaria coinfection among Sudanese patients empha-
sizes the importance of considering malaria and other
highly prevalent infectious diseases in the initial diag-
nosis.” Specifically, molecularly investigating patients
hospitalized and treated for malaria has revealed high
rate of coinfection or single infection with an arboviral
disease that was mistakenly diagnosed as malaria.*>"

However, diagnosing coinfections is an additional
challenge with limited resources settings due to the
similarities in clinical characteristics between the two
diseases and the common assumption that the firstly
detected infection is the final diagnosis.g‘9 Furthermore,
additional investigations come with additional cost that
is commonly beyond the capacity of the poor patients.
However, it is crucial to differentiate between the two
diseases because delays in diagnosis and administer-
ing the appropriate treatment can worsen outcomes,
leading to increased morbidity, mortality, and socioeco-
nomic impacts.

In this communication, we are presenting a case of
dengue and malaria coinfection in Sudan. We will discuss
the clinical and laboratory investigations that were con-
ducted to better understand this unique case and highlight
the importance of accurate diagnosis and appropriate
management strategies.

2 | CASE HISTORY

A 25-year-old male from Galabat, Gedaref State
(Figure 1) presented on September 8, 2023, with 10 days
history of fever accompanied by chills and rigors,
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vomiting, and muscle and joint pain. His recorded tem-
perature was 39°C. He displayed tachycardia with a
heart rate of 115 beats per minute (bpm) and low blood
pressure (BP) of 95/56 mmHg. The tourniquet test was
positive.

3 | METHODS

A blood sample was collected and sent to the laboratory
for investigation. The patient tested positive for the NS1
Ag, confirming infection with dengue virus. It is essen-
tial to note that, infection with arboviruses was prior-
itized during the investigations, because of recent reports
about arboviral infection in the area and the alerts issued
by WHO and Ministry of Health about epidemics of ar-
boviruses including dengue in the region.’>*' The blood
sample tested negative for Rift Valley fever and chikun-
gunya; however, the NS1 Ag test was positive, confirm-
ing current infection with dengue virus in the patient.
Additionally, laboratory results revealed thrombocyto-
penia, anemia, and lymphocytosis. The peripheral blood
smear confirmed the presence of trophozoite and schi-
zonts of Plasmodium falciparum, indicating coinfection
with malaria. Details of the laboratory investigation's re-
sults are shown in Table.1.

Further examination through an abdominal ultra-
sound showed an enlarged spleen measuring 12cm, this
prompted investigating leishmaniasis as it is endemic in
the area,”” but the sample tested negative.

TABLE 1 Demonstration of the laboratory investigation results
of the patient.

Lab parameter Result
Hemoglobin (Hb) 10.9g/dL
Packed cell volume (PCV) 33.8%

Total white blood cells count (TWBCs) 6300 cell/pL

Differential leukocyte count Neutrophils=43
Lymphocytes =48
Monocytes=8

Eosinophils=1

Platelets 92,000/pL
Urea 37mg/dL
Creatinine 1.3mg/dL
Total bilirubin 6.4/3.8mg/dL
Conjugated bilirubin 3.3mg/dL
NS1 Ag/IgG for dengue Positive

NS1 Ag/IgM for dengue Positive
Blood film for malaria Positive
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4 | CONCLUSION AND RESULT

To stabilize the patient's condition, he was given a bolus
of normal saline, which improved his hemodynamic sta-
bility. Adequate hydration was continued thereafter, and
the patient's clinical indicators and laboratory parameters
began to improve. In addition, the patient was started on
treatment with artesunate injection (2.4 mg/kg/dose). The
injections were administered at regular intervals, start-
ing with a dose on admission (HO), followed by doses at
12h (H12) and 24 h (H24) after admission. Afterward, the
patient received once-daily injections for 3days, followed
by a 3-day course of an artemisinin-based combination
drug orally. Two weeks after discharge, the patient had no
symptoms, and all laboratory parameters had returned to
normal range.

5 | DISCUSSION

We present a severe case of a patient presented with
10days history of fever accompanied by chills, rigors,
vomiting, and muscle and joint pain. Laboratory investi-
gations confirmed infection with dengue. Further inves-
tigations confirmed coinfection with malaria, specifically
Plasmodium falciparum. Such malaria and dengue coin-
fections are increasingly reported worldwide. '~

Africa is heavily burdened with malaria, however, re-
cently the burden of arboviral diseases is rapidly grow-
ing throughout the region including Sudan, mainly due
to the widespread of invasive diseases vectors.'"*** In
Sudan, the transmission and burden of arboviruses are
rapidly growing, therefore, coinfections of malaria and
arboviruses including dengue is a serious challenge for
the health system with limited diagnostic capacity and
conflict.”** This challenge is indicated by the substan-
tial delay in reaching final diagnosis that is reflected in
a proper case management highlighted with better clini-
cal outcomes.*>'* However, these coinfections are often
not detected, thus they are underreported; this in turn,
is resulting in poor case management and severe clinical
outcomes.* One of the main difficulties in addressing this
issue is that malaria and dengue coinfections have simi-
lar symptoms, which makes it challenging to differentiate
them clinically or pursue final diagnosis following initial
detection of the other.****

In this particular case, the patient displayed symptoms
consistent with both dengue and malaria, such as fever,
muscle and joint pain, as well as thrombocytopenia, ane-
mia, and lymphocytosis. These findings align with other
studies that have noted an increased likelihood of experi-
encing fatigue, joint, and muscle pain in individuals with
malaria and dengue coinfections.>'*'®* This observation
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is further supported by a study conducted in Nepal, which
found an association between malaria and dengue coin-
fections and symptoms like fatigue, joint pain, and chills.?
Therefore, it is crucial to understand the prevalence of
these coinfections in order to improve the diagnostic ca-
pacity and implement appropriate treatment measures.
Moreover, to avoid further complications due to this coin-
fection and ensure successful case management, the clin-
ical indicators and laboratory parameters of the patient
was closely monitored. This was particularly important to
avoid malaria treatment failure due to drug resistance.*

Considering that currently there is no treatment for
dengue, the health care approach is focused on stabiliz-
ing the patient's hemodynamic status by administering a
bolus of normal saline for fluid resuscitation. Adequate
hydration is crucial in managing dengue fever to pre-
vent hypovolemia and shock caused by plasma leakage.
Additionally, treatment with artesunate, an artemisinin
derivative, was initiated to target the malaria parasite per
the recent recommendation of the WHO.* The patient's
response to treatment was monitored through the assess-
ment of clinical symptoms and laboratory parameters.
Improved condition and normalized laboratory param-
eters indicated an effective response to treatment. It is
important to remain vigilant for potential complications
during and after treatment especially with coinfections,
such as severe dengue, organ dysfunction, or recurrence
of malaria.”” The successful management of the coinfec-
tion was evident as the patient was discharged symptom-
free with normal laboratory parameters.

Dengue and malaria are both vector-borne diseases,
therefore, effective prevention and control strategies
should be built on the comprehensive implementation of
the global vector control response (GVCR) 2017-2030.*
More investment should be made in effective implemen-
tation of GVCR, including universal coverage with inte-
grated vector surveillance and control, and giving proper
attention to invasive diseases vectors.”*>*"** people living
in humanitarian crisis settings should be prioritized due to
their high vulnerability and should be protected from liv-
ing at high risk of disease epidemics and outbreaks.?>**

It is imperative for stakeholders in the health, humani-
tarian, and development sectors to invest in long-term and
comprehensive solutions. These include addressing peace
and social issues, improving living conditions, and imple-
menting national actions plans for climate change adapta-
tion and mitigation. Such investments have the potential
to yield greater rewards in the long term and contribute
significantly to achieving the Sustainable Development
Goals (SDGs).**

In conclusion, when managing patients in regions
like Sudan where multiple infectious diseases are en-
demic, considering and investigating the possibility of

coinfection is essential for optimizing case management
and improving clinical outcomes. Therefore, investing
in training clinical epidemiologists, improving diagnos-
tic capacity, and strengthening surveillance systems is
crucial. Additionally, further research is needed to ex-
plore the progression of diseases and clinical outcomes
in cases of coinfection involving two or more infectious
diseases.
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