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Plasmodium vivax ‘returns’ to Africa to 
threaten health
Whilst more benign than P. falciparum for instance, the reappearance of 
P. vivax is a concern as it is much more difficult to detect. Professor William 
Brieger reports

According to Weimin Liu and colleagues1 reporting in 
the journal Nature, ‘Plasmodium vivax is the leading 
cause of human malaria in Asia and Latin America but 
is absent from most of central Africa due to the near 
fixation of a mutation that inhibits the expression of its 
receptor, the Duffy antigen, on human erythrocytes’, it 
was thought to be rare in Africa. This perception arises 
because of the near absence through genetic mutation 
of ‘the Duffy antigen receptor for chemokines (DARC) 
which is used by P. vivax merozoites to invade red 
blood cells’. Unfortunately, P. vivax is now being identi-
fied much more often in Africa.

Locations and origins
Liu et al propose that P. vivax actually began in Africa 
and they looked at wild-living apes in central Africa to 
find evidence of its origins. They found, ‘widespread 
infection with diverse strains of P. vivax and harbor a 
distinct but related Plasmodium species provides new 
insight into the evolutionary history of human P. vivax, 
and potentially solves the paradox that a mutation con-
ferring resistance to P. vivax occurs at high frequency 
in the very region where this parasite is absent’. They 
concluded that human P. vivax arose from within a Plas-
modium species that infects chimpanzees and gorillas, 
which indicates an origin in Africa rather than, as previ-

ously assumed, 
in Asia. Regard-
less of the origins, 
P. vivax is staking 
claims in Africa 
today.

Coming back 
to infections in 
people, Mendes 
et al (2014)2 
demonstrated that, 
‘P. vivax infections 
were found both 
in humans and 
mosquitoes’ in 
Angola and Equa-
torial Guinea. 
This means that 
active transmis-
sion is occurring. 

‘Given the high prevalence of infection in mosquitoes’, 
they speculated that ‘this hypnozoite-forming species at 
liver stage may not be detected by the peripheral blood 
samples analysis’. In Ethiopia a serological study of 
school children by Ashton and co-workers found wide-
spread seroprevalence of P. vivax. 

In northern Angola among polymerase chain 
reaction-tested blood samples that contained plasmo-
dium species, 1.1% were P. vivax alone.3 In Huambo 
Province4 in the middle of Angola, data from health 
information system laboratory data revealed that 15% 
of malaria cases detected were P. vivax. Clearly this 
parasite is present in Africa, but in varying degrees and 
needs to be monitored.

Once thought to be a more benign species, P. vivax is 
now seen for the dangers it brings in terms of morbidity 
and mortality in children, pregnant women and adults. 
Several major concerns include the fact that this species 
has a hibernating stage that makes sub-clinical, sub-
microscopic infection possible, thus thwarting detection 
and elimination efforts.5

The World Health Organization’s (WHOs) malaria 
case management guidelines (2015)6 note that, ‘Of the 
species of Plasmodium that affect humans, only P. vivax 
and P. ovale form hypnozoites, which are dormant para-
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site stages in the liver that cause relapses of infec-
tion weeks to years after the primary infection’. 
Special and more expensive rapid diagnostic 
tests (RDTs) are needed that detect both the more 
common P. falciparum as well as P. vivax. Hyp-
nozoites have also assumed a new significance 
because they might, by facilitating ongoing 
transmission, be a threat to the goal of eliminat-
ing malaria globally according to Markus.7

 treatment
WHO explains that P. vivax is generally still sensi-
tive to chloroquine, but resistance is increasing. 
The challenge in Africa where co-infection with 
P. falciparum is possible, chloroquine sensitivity is 
lacking and artemisinin-based combination therapy 
(ACTs) are required, although P. vivax is also sensi-
tive to ACTs. WHO also notes that, ‘In contrast to 
P. falciparum, asexual stages of P. vivax are also 
susceptible to primaquine’.

WHO addresses the issue of P. vivax relapse as 
follows: ‘To prevent relapse, treat P. vivax malaria 
in children and adults (except pregnant women, 
infants aged < 6 months, women breastfeeding 
infants < 6 months, women breastfeeding older 
infants unless they are known not to be G6PD 
deficient and people with G6PD deficiency) with 
a 14-day course of primaquine in all transmission 
settings. This is a strong recommendation with 
high-quality evidence’.

WHO explains that a person with red cell 
G6PD activity < 30% of the normal mean has 
G6PD deficiency, and such person he will expe-
rience haemolysis after primaquine. We should 
again note that G6PD deficiency is an inherited 
sex-linked genetic disorder, which is associ-
ated with some protection against P. falciparum 
and thus less common in Africa. Furthermore 
WHO advises that, ‘The severity of haemolytic anaemia 
depends on the dose of primaquine and on the vari-
ant of the G6PD enzyme. Fortunately, primaquine is 
eliminated rapidly so haemolysis is self-limiting once 
the drug is stopped. Primaquine is contraindicated in 
pregnant women and in lactating women (unless the 
infant is known not to be G6PD deficient’.

Again, WHO observes that even in areas where the 
condition and P. vivax are common, ‘Screening for G6PD 
deficiency is not widely available outside hospitals, but 
rapid screening tests that can be used at points of care 
have recently become commercially available’. Such 
tests are indeed rarely available in Africa and would 
increase cost and delay in treatment.

Surveillance and planning
In 2012 Shanks8 wrote that, ‘It is likely to be some years 
before anyone will consider relapsing malaria a major 
problem in Africa, but it will be important in terms of 
elimination programmes when and if the burden of falci-
parum malaria is reduced to levels where non-falciparum 
species make up most of the malaria infections’. Even so, 
he does not suggest ignoring the problem but recommends 
better reporting and surveillance of non-falciparum species 

in sub-Saharan Africa as an important step to amass data 
for future intervention.

Surveillance brings us to the point of looking at 
what detection methods we have for P. vivax in Africa, 
especially under frontline clinic and field conditions 
where rapid responses will be necessary as areas and 
countries move toward malaria elimination. The Centers 
for Disease Control and Prevention (CDC)9 explains 
that there are two types of RDTs for malaria, some for P. 
falciparum only, and one that detects P. falciparum and 
others that determine the presence of P. falciparum and 
other species. CDC advises that, ‘The tests must also be 
affordable to national malaria programmes. The costs 
of the tests have fallen in the last few years; even so, 
many malaria control programmes find that procuring 
the large numbers of test kits needed to ensure universal 
diagnosis is a considerable expense’. The typical RDT 
used in Africa to detect P. falciparum costs less that 
US$0.50 (excluding additional factors such as shipping, 
storage, staff, etc.).10

That said the tests with the ability to detect antigens 
from two malaria species are more expensive. There 
are many RDT products. Out of 128 unique products 
tested by Foundation for Innovative New Diagnos-
tics (FIND), 83 detect and differentiate P. falciparum 

Spatial distribution of Plasmodium vivax malaria endemicity map in 
2010 in WHO AFRO Region. http://www.map.ox.ac.uk/browse-
resources/endemicity/Pv_mean/afro/
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from non-P. falciparum malaria (either pan-specific or 
species-specific (Pv, Pvom).11

Donors and African endemic countries may be reluc-
tant to pay the additional price for the dual capability 
tests, but as P. falciparum declines and P. vivax becomes 
more evident, they will need to rethink their positions 
in order to detect all malaria cases and eliminate the 
disease from their territories.
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