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1 | BACKGROUND

Rift Valley fever (RVF) is a mosquito-borne zoonotic
viral disease that is associated with high morbidity and
mortality rates among both human and animals popu-
lations in endemic countries.! The disease is caused by
the Rift Valley fever virus (RVFV) that belongs to genus
Phlebovirus and family Phenuiviridae.” The disease was
described for the first time in 1931 in the Rift Valley
area in Kenya; this how the disease obtained its name
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We report a case of febrile illness that was presented with mild symptoms.
However, laboratory investigation confirmed a malaria and Rift Valley fever
co-infection. Healthcare providers in settings endemic with several infectious
diseases should seek rolling out possibilities of other infections prior to starting
treatment for achieving effective case management with less resources and better

Here we report a case of febrile illness that confirmed to be a co-infection of ma-
laria and Rift Valley fever. The patient was initially diagnosed with malaria and
started on treatment immediately. However, due to the lack of response to the
treatment further laboratory investigations were pursued.
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(Ref). The RVFV is transmitted mainly through several
species of Aedes and Culex mosquitoes; however, other
modes of transmission including vertical transmission
from mother to child, sexual transmission, and through
the consumption of row milk and uncooked meat were
documented.’

In addition to malaria,*> Sudan is endemic with
several arboviruses including RVF, Chikungunya,
Crimean-Congo hemorrhagic fever (CCHF), dengue,
and West Nile virus."®™"! Infections with the RVFV
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were detected in Sudan in early 1930s.>'2 Since then,
outbreaks of RVF occur frequently in the country."?
The disease is associated with high abortion among
human and domestic animals, therefore, in addition to
its negative health affects it has devastating socioeco-
nomic impacts on animals-dependent communities in
endemic countries.b!>* Recently, several outbreaks of
emerging infectious diseases including RVF occurred in
Sudan."*'"1*717 Additionally, there is rapidly growing
evidence about the emergence and spread of invasive
diseases vectors in the region including Sudan.'®'®2!
Studies have suggested that the major risk factors that
drive this upsurge in the burden and outbreaks of in-
fectious diseases and rapid spread of invasive diseases
vectors include climate change, armed-conflicts and the
growing size of population living in humanitarian cri-
sis, globalization, and unplanned urbanization. 32?7
These risk factors increase the dynamic and the inter-
actions of different populations of human and animals
substantially, this in turn magnifies the occurrence of
spill over and pathogens sharing events across the dif-
ferent species of diseases-susceptible hosts.?®

Despite the frequent outbreaks of arboviral diseases
in Sudan, still there is a huge gap in the local knowledge
about the epidemiology, pathology, and the clinical pre-
sentation and outcome of patients, particularly in cases
of co-infection.>® This gap mainly because of the lim-
ited sharing of information about these diseases of local
public health and global health concerns.? In this com-
munication, we report a case of a differential diagnosis
challenge in areas endemic with several causes of febrile
illness. Our case, a young (19-year-old) female from cen-
tral Sudan was confirmed to be co-infected with RVFV
malaria.

2 | CASE PRESENTATION
A 19-year-old student female from Kampo five, Kenana,
White Nile state (Figure 1), has arrived at the emergency
unit of Kenana. She was presented on 23th October 2019;
with fever, headache, joint pain, fatigue, and loss of con-
sciousness. The patient is a student resident in kenana dis-
trict and she reported staying at home for the week before
the onset of the symptoms; she reported no contact with
sick or apparently ill people or animals. However, she re-
ported being recently exposed to heavy mosquitoes’ bites
during that time. She complained from fever, severe dif-
fuse throbbing headache, and joint pain specifically in the
knee and elbow. These symptoms were also accompanied
by progressively fatigue and muscle pain.

On initial examination, she had a normal pulse rate (74/
min), respiratory rate (19/min), blood pressure (95/55),

and temperature (39°C). Blood samples were drawn from
the patient and sent to the local laboratory.

A blood film was made and was positive for the pres-
ence of malaria parasite; blood film showed asexual
stage trophozoites of Plasmodium falciparum and ICT
was also positive. She was started on malaria treatment.
However, considering that she did not show clinical re-
sponse after 3days on the treatment, and that the coun-
try is endemic with several arboviral diseases, which
are commonly presented with overlapping or similar
symptoms and clinical manifestations.® Therefore, an-
other sample of blood was taken on the third day and
sent to the reference National Public Health Laboratory
(NPHL) in Khartoum to be tested for the major viral in-
fections endemic in the country including dengue, RVF,
CCHEF, and chikungunya.® Nonetheless, considering the
recent reports about RVF outbreaks in different states of
the country, namely River Nile and Gedaref (Figure 1),
and a sudden increase in abortion rate among cattle and
sheep was reported in the area, the sample was priori-
tized for testing RVFV infection. The result of the real
time—polymerase chain reaction (RT-PCR) confirmed
infection with RVFV.

For the treatment, the patient received paracetamol in-
fusion for the pain. For the malaria infection, the patient
received artemether/lumefantrine four tablets (20mg ar-
temether; 120 mg lumefantrine per tablet) orally (PO) as
an initial dose, followed by four tablets PO after 8 h, then
four tablets PO twice daily (morning and evening) for
2days for a total course of 24 tablets. She was advised to
stay all day under mosquito net to avoid infecting mosqui-
toes with RVFV and maintain the virus transmission in
the area and she was followed up closely to monitor her
case, she responded well and recovered after 3 days. After
2week follow-up, she showed no signs of sequela or any
damage.

3 | DISCUSSION

Here we report a case of malaria and RVF co-infection
that was presented with mild symptoms without the main
clinical characteristics of hemorrhagic fevers including
RVF, namely the hemorrhage.* This none severe presen-
tation of RVF infection has been observed during a recent
outbreak in the northern side of the country (Figure 1).!
However, during another outbreak of RVF in the south-
eastern side of the country during the same year, cases
were presented with severe manifestation (Figure 1).13
This difference in the overall manifestation of several pa-
tients could be attributed to the sensitivity of the surveil-
lance system and it is capacity to identify and detect none
severe cases during the outbreak.** Therefore, healthcare
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FIGURE 1 Map of Sudan shows the area of the current case study highlighted in red and the states (shaded in blue) where outbreaks of

Rift Valley fever were reported during the case presentation.

providers in countries endemic with several causes of fe-
brile illness should pay extra attention during the differ-
ential diagnosis and the possibility of co-infection should
be high expected in such settings.>®”>'7** Recently, there
is growing evidence about disease emergence and unusual
presentation of endemic diseases.>***"* Alternatively, this
difference in the clinical manifestation of RVF infection
could be attributed to variation in the virus strains of some
clades of viruses are more associated with severe clinical
presentations of the disease.’*® A similar situation has
been observed during the currently ongoing Mpox out-
break of global concern.* Clade IIb of the Mpox virus that
diverged from the West African lineage is associated with
globally expanded transmission outside the endemic areas
with none severe clinical presentation. While on the con-
trary, the Democratic Republic of Congo/Central African
lineage (clade I) is associated with local transmission in
Africa and a higher Case Fatality Rate.*

Interestingly, a substantial increase in outbreaks fre-
quency of endemic and emerging infectious diseases has

been observed throughout the country. Several outbreaks
of vector-borne diseases including malaria,'”” CCHF,"! chi-
kungunya,10 dengue,31 RVFE,! leishmaniasis,'® and other
zoonotic emerging infectious diseases such as cholera,*
COVID-19,*! and hepatitis E'® were reported in Sudan.
These outbreaks were associated with climate change
and sudden forcible displacement of human and animals
populations as well as international travel and unplanned
urbanization.*

Considering the lack of effective treatment and zoo-
notic nature of arboviral diseases, their prevention and
control rely on the implementation of a transdisciplinary
One Health strategy'>** including the integration of dis-
eases control programs,” enhanced surveillance and
control of diseases vectors,'®*** improving the water
sanitation and hygiene,” and the use of vaccines.***
More importantly, stakeholders of health, humanitar-
ian, and development sectors should invest more on
long-term and comprehensive solutions including re-
storing peace and social construction, improving living
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conditions, implementing adaptation and mitigation
plan for climate change.?® Such investment will be more
rewarding and cost-effective in the long-term and will
greatly contribute in achieving the Sustainable Develop-
ment Goals.

In conclusion, in areas endemic with several infectious
diseases like Sudan, co-infection should always be ex-
pected and investigated to improve the case management
and the clinical outcome. Therefore, investment should be
done on training clinical epidemiologists and improving
the diagnostic capacity and surveillance system. Addition-
ally, further studies are needed to investigate disease prog-
ress and clinical outcome in case of co-infection with two
or more infectious diseases.
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