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CASE REPORT

An 11-year-old boy with Plasmodium falciparum
malaria and dengue co-infection

Satja Issaranggoon na ayuthaya, Anchalee Wangjirapan, Peninnah Oberdorfer

SUMMARY

Malaria and dengue fever are major mosquito-borne
public health problems in tropical countries. The authors
report a malaria and dengue co-infection in an 11-year-
old boy who presented with sustained fever for 10 days.
The physical examination revealed a flushed face,
injected conjunctivae and left submandibular
lymphadenopathy. His peripheral blood smear showed
few ring-form trophozoites of Plasmodium falciparum.
His blood tests were positive for dengue NS-1 antigen
and IgM antibody, and negative for IgG antibody. After
the initiation of antimalarial treatment with artesunate
and mefloquine, his clinical condition gradually
improved. However, he still had low-grade fever that
persisted for 6 days. Finally, he recovered well without
fluid leakage, shock or severe bleeding. This case report
emphasises that early recognition and concomitant
treatment of malaria and dengue co-infection in endemic
areas can improve clinical outcome and prevent serious
complications.

BACKGROUND

Thailand is an endemic area for many tropical
infectious diseases, including malaria and dengue
fever. Both of them present not only a significant
mosquito-borne public health problem but also
share similar clinical presentations, including fever
and thrombocytopenia. However, co-infections of
dengue and malaria are not common in our clinical
practice, and few case reports of co-infections from
countries where both diseases are endemic have
been published. Most case reports are from Africa,’
Brazil* and India®~ involving adult patients. One
study from East Timor in 2006 reported a
co-infection with Plasmodium falciparum malaria
and dengue in a 7-year-old girl who subsequently
died.® Three further descriptive studies and one
case control study were published from India” 8
and French Guiana,” ' all patients in these studies
being adult patients. Malaria and dengue
co-infections were found in only 11 (10.6%) of
104 co-infected paediatric patients from French
Guiana between 2004 and 2010.'° A Thai study on
co-infections in 194 adult malaria patients in 2006
reported malaria co-infections with murine typhus
(23.2%), scrub typhus (15%) and leptospirosis
(7.79%), but did not report any malaria and dengue
co-infections."’  An earlier Thai study on
co-infections in paediatric dengue patients from
1984 to 1995 reported a co-infection incidence
rate of 1:200, and noted melioidosis, Salmonella,
Shigella and E coli septicaemia to be the most
common co-infections, but did not report any

malaria and dengue co-infections either.'?
Physicians should recognise co-infections so that
they can provide prompt treatment which will lead
to better outcomes.

CASE PRESENTATION
An 11-year-old boy from the northern part of
Thailand near the Thai-Burmese border was admit-
ted to the Chiang Mai University Hospital
(CMUH) due to sustained fever for 10 days prior
to admission. He presented with fever and chills,
but had no symptoms of cough, running nose or
other respiratory tract symptoms. His appetite was
normal and he also had no jaundice, vomiting or
diarrhoea. The boy had no history of underlying
diseases and his birth history was unremarkable.
He had no known drug allergies and his vaccin-
ation history was complete. He had a history of
unknown partial treatments from a rural Burmese
hospital 1 week prior to moving to Thailand. His
father remembered that the boy had been given
some artesunate tablets without improvement of
his condition. Three days before admission to the
CMUH, he developed stomach-ache and had
several episodes of vomiting. He also complained
about myalgia, but did not have any petechiaes or
haemorrhage.

On admission, his physical examination revealed
a high-grade fever (39.1°C), heart rate 140 bpm
and respiratory rate 30 breaths/minute. He looked
sick and had a flushed face. He had no pallor, but
mildly injected conjunctivae and pharynx, mildly
enlarged tonsils and left submandibular lymphaden-
opathy. His breath sound was normal, but he had
tachycardia. He had mild tenderness on the upper
right side of the abdomen and epigastrium, without
abdominal distension, guarding or rebound tender-
ness. His liver was mildly enlarged with firm and
sharp margins without tenderness. His spleen was
normal. There were no petechiae or haemorrhages
on his skin. He had drowsiness but good orienta-
tions to time, place and person. No neurological
deficits were found during admission.

INVESTIGATIONS

Laboratory studies showed a haemoglobin concentra-
tion of 12.2 g/dL, a haematocrit 38.0% and a white
cell count 11 810 cells/mm® with 70% neutrophils,
11.2% lymphocytes and 13.7% monocytes. The
platelet count was 383 000 cells/mm?>. His peripheral
blood smear showed normochromic red blood cells
with several target cells and few basophilic stipplings,
and few ring-form trophozoites of P falciparum in
normal-sized red cells (figure 1).
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Figure 1  Peripheral blood smear showing ring-form trophozoites of
Plasmodium falciparum in normal-sized red cells.

A liver function test revealed a total protein of 8.1 g/dL,
albumin 4.4 g/dL, globulin 3.6 g/dL, alkaline phosphatase 229 U/
L, cholesterol 118 mg/dL, aspartate aminotransferase 35 U/L,
alanine transaminase 32 U/L, total bilirubin 0.53 mg/dL and
direct bilirubin 0.09 mg/dL. His blood glucose was 99 mg/dL.
His blood chemistry levels and urinary analysis were normal.
Anti-HIV was negative. His erythrocyte sedimentation rate was
25 mm/h and C reactive protein level was below 3.3 mg/L.

Dengue NS-1 antigen and IgM antibody were positive, while
IgG antibody was negative. A test for leptospirosis IgM and IgG
was negative. His glucose-6-phosphate dehydrogenase level was
normal. His blood cultures revealed no growth in 5 days.
Because he looked sick and was drowsy on admission, we also
performed a lumbar puncture. His cerebrospinal fluid profiles
were normal. A chest radiograph was unremarkable.

DIFFERENTIAL DIAGNOSIS

P falciparum malaria and dengue co-infection.

TREATMENT

The patient received artesunate as an antimalarial medication
intravenously due to poor oral intake for 4 days. Then artesu-
nate was switched to an oral form on the fifth day and was con-
tinued for 1 week. He also received mefloquine on the second
day of admission, and primaquine to kill gametocytes before he
was discharged from the hospital. Owing to poor oral intake,
he received a normal saline infusion for hydration for 7 days.
He was monitored every day for haemoconcentration and
thrombocytopenia.

OUTCOME AND FOLLOW-UP

After the initiation of antimalarial treatment, the patient’s clin-
ical outcome improved. His appetite returned to normal in
1 week. There were no complications from malarial infection,
such as cerebral malaria, hyperpyrexia, severe anaemia, hypogly-
caemia, metabolic acidosis and seizure in this boy. His periph-
eral blood smears 12 h after starting the treatment did not
contain any ring-form trophozoites any more. However, he still
had low-grade fever 6 days after admission. We assumed that
this persistent fever could be the result of the febrile stage of the
dengue infection, which was longer than usual due to the
co-infection with malaria. He was also monitored daily for hae-
moconcentration and thrombocytopenia. His fever gradually
resolved at the end of the first week of admission. He had no
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signs and symptoms of fluid leakage and shock. Although his
lowest platelet concentration was 68 000 cells/mm?® on the sixth
day of admission, he had only minor epistaxis and no serious
bleeding complications occurred. His clinical outcomes returned
to normal in the convalescent stage. The boy was discharged
after admission to the hospital for 8 days.

DISCUSSION

This 11-year-old boy presented with a P falciparum malaria and
dengue co-infection. Malaria and dengue infections are still major
mosquito-borne public health problems in tropical regions world-
wide. This is the first case report of malaria and dengue
co-infection reported in Thailand."" '* In this case, we recognised
this co-infection for three reasons. First, this boy had received
effective drugs for malaria treatment (artesunate pills) at a
Burmese hospital prior to moving to Thailand, but in spite of this,
his fever still persisted. Second, there was a dengue outbreak
during the time this boy was admitted to the hospital in our
country. Last, his physical examination revealed high-grade fever
with a flushed face and mild hepatomegaly, even though malaria
patients usually have anaemia. We therefore performed early inves-
tigations for both diseases. The swift recognition of the malaria
and dengue co-infection in our case would have positively affected
treatment outcomes, in contrast to the case from East Timor®
whose diagnosis was delayed and who subsequently died. Our
good treatment outcomes could also be the result of having
received early effective treatment for malaria and his primary
dengue infection which usually had mild clinical symptoms.

A retrospective matched pair study in French Guiana aimed
to differentiate how the clinical manifestations of co-infections
differ from that of single infections and to determine whether
conditions of patients who were infected by both malaria and
dengue were more severe than those who were infected with
either malaria or dengue alone.'® The authors concluded that
dengue and malaria co-infections tended to be more severe than
single infections, notably for haematological abnormalities, such
as thrombocytopenia (platelet concentration <50 000 cells/
mm?®) and anaemia (haematocrit <36%). However, we could
observe neither severe thrombocytopenia nor anaemia in our
case, which could be due to the early recognition and treatment
of both diseases.

In a case series from Karachi in Pakistan, it was concluded that
the diagnosis of a co-infection could be made on the basis of the
patient history and clinical examination supported by haemato-
logical results. It was also recommended that all patients sus-
pected to have a co-infection be treated concomitantly for

Learning points

» All physicians should be able to diagnose malaria and
dengue co-infection in patients, especially paediatric patients
who live in or have recently returned from areas where both
diseases are endemic.

» When physicians suspect the presence of a malaria and
dengue co-infection, they should promptly treat the patients
concomitantly for both diseases and closely monitor them
for further complications.

» Having a good understanding of the natural histories and
clinical symptoms of both diseases will help physicians to
recognise the diseases early and predict the clinical
outcomes/prognoses of such conditions.
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