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SHORT COMMUNICATION
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INTRODUCTION

Approximately 2.5 billion people are at risk of malaria
infection caused by Plasmodium falciparum and Plasmodium
vivax (Howes et al., 2016). Among the human malaria species,
P. vivax is known to be the most widely distributed human
malaria. According to Management Guidelines of Malaria in
Malaysia, severe malaria usually presents with one or more
of the following: cerebral malaria, metabolic acidosis, severe
anaemia, hypoglycaemia, acute renal failure or acute
pulmonary oedema (Ministry of Health Malaysia, 2014).
Severe vivax malaria is defined as for falciparum malaria
but with no parasite density thresholds (World Health
Organization, 2019). Submicroscopic malaria are malaria with
low-density blood-stage malaria infections that are not
detected by conventional microscopy (World Health
Organization, 2016). Although P. vivax is less pathogenic than
P. falciparum, it has been associated with complications such
as acute respiratory distress syndrome (ARDS), jaundice,
severe anaemia and acute renal failure (Prakash et al., 2003;
Sarkar et al., 2010).

In 2019, there was a P. vivax outbreak among Orang Asli
in Pos Lenjang. Mass blood survey was carried out using
blood film for malaria parasite (BFMP) and Polymerase Chain
Reaction (PCR) in 3 villages (Unpublished data). A total of 60
sub-microscopic P. vivax malaria cases were reported, in which
all of them were asymptomatic during the mass screening.
Thirty-five of the adult cases of sub-microscopic malaria were
started with radical malaria regime treatment in a local
transit clinic instead of being admitted to the hospital. The
remaining high risk submicroscopic patients (under 5 years
old, pregnant, or elderly) were treated in the hospital. Here,

we report 2 cases of sub-microscopic P. vivax malaria
developing complications post treatment in the local transit
clinic.

CASE 1
A 17-year-old Orang Asli girl who had no symptom of malaria
was found to be infected with P. vivax in a mass blood survey.
BFMP was negative and the infection was confirmed by PCR.
She was admitted to a local transit clinic for administration
of antimalarial. Baseline blood investigation which include
full blood count, renal function test, liver function test and
glucose 6 phosphate dehydrogenase (G6PD) was done and
the results were normal. The patient was started on
artemether-lumefantrine (4 tablets of Riamet®, twice daily
for 3 days) and primaquine (30 mg daily for 14 days) as
antimalarial treatment. The patient presented with giddiness
and vomiting on day-8 of starting antimalarial treatment. On
day-8, she was afebrile with blood pressure of 114/67 mmHg,
pulse rate 102/min, respiratory rate 22/min and oxygen
saturation of 95–97% under room air. Other physical findings
were unremarkable. Her haemoglobin reduced from 13.3
g/dL to 8.1 g/dL. Her renal function deteriorated with serum
urea increased from 1.8 mmol/L to 32.7 mmol/L and serum
creatinine from 50 μmol/L to 625 μmol/L. Her liver function
also showed deranged aspartate transaminase from 17.6
U/L to 61.1 U/L. She was referred to a nearby district hospital
and was admitted to the intensive care unit. Blood culture
and a repeat BFMP were negative. The full blood picture
showed evidence of hemolysis with lightly elevated
reticulocyte count. She underwent kidney, ureter and bladder
ultrasonography but there was no evidence of obstructive
uropathy. In view of her worsening renal function and
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In recent years, increasing cases of Plasmodium vivax complications had been reported all
over the world. This former benign Plasmodium species is now recognized to be one of the
human malaria parasites that can produce severe disease. In this article, we report two
cases of sub-microscopic P. vivax malaria confirmed by PCR. Both patients were asymptomatic
before treatment. They showed unusual presentations few days after initiation of
antimalarial treatment. Both patients had subsequently completed antimalarial treatment
and recovered completely.
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oliguria, she was dialyzed 4 times and transfused with 2
pints of packed red blood cells. She was discharged after 19
days with improved renal and liver function. Upon discharge,
she continued primaquine (0.75 mg/kg) once weekly for 8
weeks to complete the course of her treatment. No PCR was
repeated prior to or after discharge.

CASE 2
A 37-year-old Orang Asli lady was found to be infected with
P. vivax in a Mass Blood Survey. She had no known previous
medical illness. BFMP was negative and the infection was
confirmed by PCR. She was admitted to a local transit
clinic for administration of antimalarial. Baseline blood
investigation was carried out for full blood count, renal
function test, liver function test and G6PD and it was found
to be normal. The antimalarial treatment given was
artemether-lumefantrine (4 tablets of Riamet®, twice daily
for 3 days) and primaquine (30 mg daily for 14 days). She
complained of non-productive cough for 2 days on day-4 of
antimalarial treatment. There was no fever, shortness of
breath or chest pain. Her blood pressure was 118/63 mmHg,
pulse rate 140/min, respiratory rate 22/min, and oxygen
saturation of 89% under room air. There was bilateral
crepitation in her lungs. Total white count was elevated from
11.1×109/L to 16.7×109/L. Her chest X-ray (CXR) showed
consolidation at the left lower zone. She was then admitted
to the hospital for superimposed bacterial lung pneumonia
and was given intravenous augmentin and oral azithromycin.
During her stay in the ward, she was supported with
oxygenation to maintain her saturation to be more than 95%.
She did not have any fever throughout her admission. Blood
culture and repeated BFMP were negative. After 8 days of
admission, she was discharged based on negative BFMP
with primaquine treatment to be completed at home.

DISCUSSION

During the mass screening, PCR method used was nested
PCR targeting the 18S ribosomal RNA genes (18S rRNA) which
had been reported to have 91.9% sensitivity and 100%
specificity in detecting human Plasmodium species. Nested
PCR was carried out using genus-specific primers to confirm
the presence of Plasmodium infection and if positive, species-
specific nested PCR for all human malaria species was
conducted according to Anthony et al. (2013). All genus positive
samples were diagnosed to be P. vivax positive, except for
one sample which was later found to have P. vivax mixed
infection with P. malariae (unpublished data).

In this report, both patients who were diagnosed as P.
vivax positive by nested PCR, presented with unusual clinical
outcomes after starting antimalarial treatment, even though
blood smear were negative for malaria. In falciparum and
knowlesi malaria, hyperparasitaemia are usually associated
with poor clinical outcomes and complications (Daneshvar
et al., 2009; Mangal et al., 2017). Despite that, studies have
shown that the pyrogenic threshold of vivax malaria is lower
than P. falciparum (Anstey et al., 2012). High parasite densities
are not a typical feature of severe vivax (Quispe et al., 2014).
To our knowledge, there are no sub-microscopic severe P.
vivax cases being reported.

In Case 1, the patient presented with acute kidney injury
(AKI) and experienced haemolysis few days after the ACT
treatment. The delayed haemolytic anaemia was likely to
be artemether treatment induced. This scenario is not
uncommon as delayed haemolytic anaemia has been
reported in other studies with patients receiving ACT

treatment. Though the causal relationship between
artemether treatment and delayed haemolytic anaemia is
yet to be identified (Jarvis et al., 2013; Hasegawa et al., 2018),
it is advisable that healthcare professionals should be
cautious about the potential of haemolytic complications
post treatment.

Acute kidney injury, formerly known as acute renal failure,
is defined as serum creatinine >3 mg/dL and reduced urine
output (<400 mL/24 hours) (Kute et al., 2012). It is a serious
complication of falciparum malaria and a major cause of
morbidity and mortality in severe malaria. At a lesser extent,
acute kidney injury had also been reported in vivax malaria
(Anstey et al., 2012). The renal involvement in P. falciparum
and P. vivax infection may be due to erythrocyte abnormalities,
particularly, the formation of rosettes and clumps by sticky
parasite-infected red blood cells, which causes impaired
microcirculation of internal organs (Barsoum, 2000). Events
such as endothelial cytoadherence, sequestration, increased
whole blood viscosity and obstruction of capillary lumen
can happen when parasitized erythrocytes aggregates
together and hence, causing AKI. Nonetheless, several other
factors contributing to the occurrence of AKI in P. vivax
patients had been suggested such as heavy parasitaemia,
hypotension, volume depletion, hyperbilirubinemia, sepsis,
intravascular haemolysis and disseminated intravascular
coagulation (Prakash et al., 2003).

Pulmonary complications have been described to be
associated with P. falciparum, and rarely P. vivax and P. ovale
(Martínez et al., 2005). The spectrum of malaria pulmonary
complications ranges from cough, non-cardiogenic pulmonary
oedema, through acute lung injury to ARDS (Tan et al., 2008;
Val et al., 2017). Many studies have shown that most
respiratory impairments due to malaria begin several hours
after antimalarial treatments start, therefore suggesting a
possible association between treatment initiation and
pulmonary complications (Val et al., 2017). Even though the
underlying mechanisms of this association are not entirely
understood, pulmonary vascular sequestration of P. vivax and
post-treatment inflammatory response are believed to
contribute to the occurrence of these respiratory impairments
(Tan et al., 2008). Nonetheless, severe respiratory symptoms
may occur before antimalarial treatment is given (Sarkar et
al., 2010).

CONCLUSION

As far as we know, these are the first reported sub-
microscopic P. vivax cases which developed complications
after antimalarial treatments were initiated. Limited
understandings of the association between low malaria
parasite burden and development of complications have
also become a challenge to explain the development of
complications. Nevertheless, we cannot exclude that the
patients may have had an unusual toxic reaction to therapy
or some other syndrome leading to renal failure and
pneumonia. Differential diagnosis should be considered
while dealing with P. vivax infection. Early detection and
immediate disease management with adequate supportive
therapy may reduce morbidity and mortality. V igilant
monitoring and observation is important in managing
malaria as the manifestation may vary from asymptomatic
to severe complications and death. Hence, malaria cases
particularly from a remote area and lack of easy access to
medical facilities should be admitted to hospital so that
complications can be monitored closely.
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