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Abstract.

Background: Neonatal malaria was said to be a rare
entity. However there are increasing reports from many
parts of the world about the occurrence of malaria in the
newborn.

Methods: A review of the literature on this subject was
done with emphasis on developing countries. Literature
search was done using Medline, as well as local and
international journals.

Results: The reasons for earlier reported rarity of
neonatal malaria, and those for the recent rising incidence
are discussed along with diagnostic and management
issues.

Conclusion: The physician must have a high index of
suspicion to make a diagnosis of neonatal malaria, as the
clinical features are non-specific and very similar to those
of Neonatal sepsis. Neonatal malaria is a contributor to
neonatal morbidity and mortality, which must be drastically
reduced in order to achieve the fourth millennium
development goal.
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Background

Malaria in the neonate was said to be rare. "* Congenital
malaria was first described in 1876 with an incidence of
0.18-0.3%. ' The postulated reasons for the rarity of
neonatal malaria include the protective effects of
transplacentaly transferred maternal antibodies (IgG) to
the foetus, ’ the presence of the foetal haemoglobin, (HbF)
which retards the growth of parasites (possibly due to its
high affinity for oxygen, thereby impeding oxygen
availability to malaria parasites) *“ and the role of the
placenta, which when uninfected can be an important site
of local antibody formation because of its heavy infiltration
with lymphocytes. ° Other reasons include the deficiency
of para-aminobenzoic acid (PABA) in breast milk (which
the parasite needs for growth and development), *and the
immunologic role of the spleen. ° It has also been
suggested that the disease was under reported.

Malaria was said to be uncommon in children less than 6
months of age and rare in the neonate."” The infection
occurs more commonly in babies born to non immune
mothers infected with malaria.” However, reports of
neonatal malaria are increasing in both endemic *" and
non endemic areas ®" and the rates over time are
variable with higher prevalence rates reported more
recently, ranging between 0.3-46.7% "***™*

The recent increase in the incidence of congenital
malaria in holoendemic areas has been attributed to
many factors. These include increased resistance of P.
falciparum to antimalarial drugs resulting in increased
maternal parasitaemia, " increased virulence resulting
from altered antigenic determinants, " and increased
reporting of cases. * It has also been suggested that
mothers on regular malaria chemoprophylaxis have low
malaria antibody titres and so might transfer little
protective antibodies to their newborns.” These are
probably the babies that may manifest with congenital
malaria.” More recently antibody dependent cellular
inhibition of malaria parasites mediated by Fc gamma
Rlla * has been suggested as a possible cause of this
rising trend.

The increased incidence in non-endemic areas may be
due to travelling to endemic areas, increased emigration
from endemic to non-endemic areas and the
ineffectiveness of anti malarial drugs given to infected
mothers.’

Malaria continues to be a serious public health problem
in the world, especially in tropical countries. It threatens
the lives of 40% of the Worldss population, affecting 2.4
billion people. " Its incidence worldwide is estimated to
be 300-500 million cases annually, with about 90%
occurring in Africa south of the Sahara."” Malaria caused
by Plasmodium falciparum results in the highest
morbidity and mortality in endemic areas” with young
children, old people and pregnant women being more
affected.

In Africa, about one million children under the age of 5
years die of malaria annually.”™ In Nigeria about 500-
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700 children die from malaria every day. * Nigeria has a
perinatal mortality of 90/1000 total births, " a neonatal
mortality rate of 48/1000 live births and an under 5-
mortality rate of 198/1000 live births.”  These are
disturbing figures and the target of millennium
development goal (MDG) 4 is to reduce these by two
thirds by the year 2015. The major causes of under-5
mortality outside the neonatal period are malaria,
diarrhoeal diseases, respiratory tract infections,
HIV/AIDS, vaccine preventable diseases in synergy with
the underlying malnutrition in a very poor socio-economic
environment. Globally, based on the year 2000 estimates,
neonatal deaths account for 38% of deaths in children
younger than 5 years. > Every year, an estimated 4 million
babies worldwide die in the neonatal period, % occur in
the first week of life and 99% occur in low income and
medium income countries. * Every hour, 450 newborns
die globally and the most common causes are prematurity
(28%), severe infections (36%) and asphyxia (23%). *
Though neonatal malaria is not amongst the most
frequent causes of neonatal death, it is an infestation that
is being increasingly recognised as a cause of neonatal
morbidity and mortality.”*” The United Nations Millennium
Summit held in September 2000 set out eight-millennium
development goals with the aim of reducing global
poverty and improving the lives of people. The fourth
MDG particularly refers to reduction of under-5 mortality
by two thirds by the year 2015. To achieve this goal,
neonatal mortality, which accounts for 38% of these
mortalities, must be significantly reduced. As such there is
aneed for a high index of suspicion of neonatal malaria as
an increasing contributor to neonatal morbidity and
mortality.

Definition

Neonatal malaria is defined as the presence of malaria
parasites in the peripheral blood smear of a baby within
the first one month of life.  There are three types of
neonatal malaria viz. congenital, acquired and
transfusional malaria.

Congenital malaria: Occurs when malaria parasites
cross the placenta either during pregnancy or at the time
of delivery, and is diagnosed when asexual forms of the
parasite are seen on the blood smear of the baby within
the first week of life.*”

Acquired malaria: This results from mosquito bites
anytime after delivery, when asexual parasitaemia is
detected after a minimum incubation period of greater
than one week.”

Transfusional malaria: This occurs when malaria
parasites are detected in the blood of a neonate whose
peripheral blood film was previously negative prior to
receiving blood transfusion.” The mean time interval
reported between blood transfusion and the presence of
symptoms is 3-26 days.””

Clinical Presentation and laboratory findings

Most cases of neonatal malaria are initially
misdiagnosed because of a general lack of awareness
of this disease and its nonspecific clinical features. This
is due to the non specificity of the clinical signs of
malaria and their similarity to those of neonatal bacterial
infections.™ *** Since neonatal sepsis is very common
in our environment, the physician must have a high
index of suspicion to consider the possibility of neonatal
malaria in the differential diagnosis of the sick neonate.
Nyirjesy reported that neonatal malaria increases the
risk of perinatal deaths (RR=7.2) and maternal malaria
also increases the risk of perinatal death and low birth
weight. ” Failure to consider the diagnosis might worsen
the prognosis for survival in the infected baby. “* It has
been recommended that in endemic areas, all babies
born to mothers who had malaria should be screened for
congenital malaria and also all babies with suspected
sepsis should be screened for malaria, as the clinical
features are indistinguishable. **

The mean incubation period for neonatal malaria is from
less than one week to eight weeks.” Babies with
transfusional malaria tend to present between 4-26
days after transfusion.” Earlier workers " found with
some exceptions that, the primary attack is usually mild,
in some instances being confined to a transient
asymptomatic parasitaemia Observed clinical features
may include temperature instability, irritability, poor
feeding, respiratory distress, pallor, jaundice, lethargy,
hepatosplenomegaly, vomiting, diarrhoea and bloody
stools. “** Less commonly, seizures, apnoea,
cyanosis, abdominal distension, hypoglycaemia,
jitteriness and poor weight gain may be observed.”
Haemolytic anaemia with thrombocytopaenia,
hyperbilirubinaemia and elevation of hepatic enzymes
secondary to intravascular haemolysis and hepatic
congestion are the common laboratory findings.’

Plasmodium falciparum is the predominant specie
causing malaria in endemic areas. " It is responsible for
over 90% of reported cases of neonatal malaria. ™
However mixed infections with Plasmodium malariae
have been reported. * Plasmodium vivax has been
reported as a cause of neonatal malaria in non-endemic

Nigerian Journal of Medicine, Vol. 16, No. 1, January - March 2007 26



Neonatal malaria a situational review - M. Mukhtar

areas. ' The parasite density in babies with parasitaemia
is generally low even in those that eventually developed
clinical symptoms. * * ™ Though the placenta may not
completely prevent transmission of malaria parasites to
babies, it significantly reduces the parasite load in an
effort to protect the baby. Trophozoites and ring forms of
the parasite are the usual stages seen. Schizonts are
usually confined to areas of deep tissue schizogony
except in heavy infestations in which they may be seen in
peripheral blood.

A strong association has been found between congenital
malaria, placental and maternal parasitaemia with most
infected babies having infected mothers and placentae.
% The density of parasites identified in foetal blood may
indicate the extent to which the placental barrier might
have been breached. The mechanisms postulated to
explain this include, mechanical damage to the placenta
at the time of parturition, * acute fever in the pregnant
woman resulting in increased friability of the placenta, *
and premature separation of the placenta.”® The
significance of this association is that maternal and
placental malaria could result in premature delivery, * low
birth weight * and symptomatic congenital malaria.’ These
mothers should be treated for malaria in pregnancy and
thereafter be placed on an effective chemoprophylactic
regimen.

Diagnosis

A high index of suspicion is required and a strong
differential diagnosis is neonatal sepsis. In non-endemic
areas, history of travel to an endemic area or emigration,
in addition to the above listed clinical features is
important.  In endemic areas, newborns with above
clinical features should be investigated for malaria and
neonatal sepsis. Congenital malaria is diagnosed when
asexual forms of malaria parasites are identified in the
peripheral blood of the newborn within 7 days of life.* *
Typically thick and thin films are made and stained with
Giemsa, Fields or Leishman's stains. Giemsa stain
however remains the gold standard. The parasite density
can also be determined by a parasite count. Less
commonly antibody detection techniques like the indirect
fluorescent antibody techniques and quantitative buffy
coat method are used. Antigen detection tests like
parasight-F and immuno-chromatographic technique
(ICT) that detect histidine rich protein 2 produced by P.
falciparum may also be used and are highly sensitive but
very expensive.” Optima assay is another rapid
diagnostic technique, which detects the presence of
lactate dehydrogenase produced by the parasites. * For
research purposes, in cases of low parasite density,
polymerase chain reaction and in vitro cultures can be
used.

Treatment

There is no standard recommendation regarding the
treatment of neonatal malaria. The World Health
organization recommends the use of oral chloroquine at
a dose of 25mg/kg bodyweight over three days for
uncomplicated malaria in children residing in
chloroquine sensitive areas, and artemisinin
combination therapy in chloroquine resistant areas.
Recently there has been a change in the Nigerian
National policy on the treatment of malaria
recommending artemisinin combination therapy as first
line in adults and children because of the high rate of
chloroquine resistance in different parts of the country.™

There is limited experience in the treatment of neonatal
malaria, as most of the reported cases involved a small
number of subjects. Thapa and Narang * in India
treated thirty neonates with oral chloroquine with 85%
success rate; Ibhanesebhor * treated sixteen neonates
with malaria using chloroquine with 75% success rate
but had to use quinine in four babies who were resistant
to chloroquine. Larkin and Thuma * also treated
nineteen babies with chloroquine with 79% success
rate but had to use sulphodoxine/pyrimethamine for
four babies that were resistant to chloroquine. These
studies were however done in the late 80's and early
90's and the sensitivity pattern may have changed
further. There is also no uniformity in the way
chloroquine was used by various authors. Some
workers, “* suggested the use of chloroquine at
5mglkg/day for five consecutive days while others **
used 10mg/kg/day for two days, and others * have used
the WHO recommendation for older children. Using the
new WHO recommendation for testing efficacy of drugs
using adequate clinical and parasitological response,
the Nigerian National average of chloroquine sensitivity
in 2002 was 39.2%; itis least sensitive in the South East
(4.3%) and more sensitive in the North West (77.3%).”"
The national average for sulphodoxine/pyrimethamine
sensitivity was 56.7%, lowest in the South East (14.9%)
and highest in the North West (94.2%). *' The WHO has
defined any sensitivity level of less than 90% as
unacceptable. *' Several case reports of neonatal
malaria involving smaller numbers of babies *** have
also documented resistance to chloroquine but found
quinine and Halofantrine useful. There is little
documented experience on the use of artemisinin
derivatives and combination therapy in neonates. * A
case report from India * reported clinical and
parasitological resistance to chloroquine and quinine in
a neonate who subsequently responded to a
combination of artemisinin and mefloquine. Oral
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artemisinin derivatives have been found to be safe and
highly effective in the treatment of resistant falciparum
malaria. * Artemisinin, artesunate and artemether are well
tolerated in both children and adults and they also have an
advantage of rectal administration especially in children
with difficult intravenous access and in rural areas where
less expertise is available. *

However, the various classes of antimalarials have not
been studied in neonates and therefore as at this time a
clear recommendation will be difficult. However from the
foregoing review it may be wise to use Quinine as a first
line drug. Chloroquine may however be used in
combination with another antimalarial in areas of low
resistance. Severe malaria in neonates has been reported
by Thapa et al ® and Quinine remains the WHO
recommended drug of choice for the treatment of severe
malaria. Some authors have recommended that babies
with malaria parasitaemia symptomatic or not should be
treated to avert clinical malaria in the near future, ° while
others have recommended follow up for these babies and
treatment when symptomatic * and others have been
silent about it. “ This is basically because most samples
were small. However it might be safer to treat such babies
until such a time when we have clear guidelines from
evidence based studies as these patients are often lost to
follow up and can develop clinical malaria as the
incubation period of malaria in the newborn may be from
less than 1 week to 8 weeks. "

Prevention and control.

For the prevention and control of neonatal malaria,
provision of early diagnosis and prompt treatment of the
infected mother is essential.  The World Health
Organisation has recommended provision of intermittent
therapy for pregnant women using
sulphodoxine/pyrimethamine.” Feeding with breast milk
is recommended because of its paucity in Para-Amino-
Benzoic Acid, which will prevent the growth and
multiplication of malaria parasite.’® During periods of
exposure, the newborn should be clothed with only the
face exposed. Clothing should be of light cotton material in
the tropics. For the prevention of transfusional malaria
banked blood should be screened for malaria parasites
before transfusion to neonates. ™ Alternately transfused
babies should be screened for malaria 48-72 hours after
transfusion.

Generally, the WHO ™ has recommended the use of
selective and sustainable prevention measures for vector
control, through the use of insecticide treated materials,
bed nets (ITNs) and curtains, Indoor residual spraying
with insecticides along with environmental management.

Roll-Back Malaria (RBM) Initiative was launched jointly
by WHO, UNICEF, UNDP and World Bank on 30"
October 1998 as a bold new effort to mobilize global
partnerships including governments, donors, non-
governmental organizations (NGOS) and communities,
to effectively tackle the increasing global problem of
malaria.

It aims at reducing the overall mortality due to malaria
by 50% by the year 2010 using a number of evidence
based cost effective interventions as recommended by
WHO. * Since the 2001 Abuja Declaration by African
leaders to reduce morbidity and mortality from malaria,
significant progress has been made in some countries
while other countries like Nigeria are yet to achieve the
set goals. A recent survey * showed that the proportion
of women sleeping under nets in Africa averages 15%
with only 2.8% sleeping under ITNs, and the use of
sulphodoxine/pyrimethamine in pregnancy averages
less than 10% in Africa except in Malawi where it has
reached 47%. * The proportion of children sleeping
under ITNs in endemic countries is still very low ranging
0.1%-38%. * However ITNs distribution has recently
successfully scaled up in Malawi, Zambia, Rwanda and
Eritrea. Togo and Eritrea have achieved the Abuja target
of 60% of under-5's sleeping under mosquito nets and
ITNs. Malawi has also made significant progress with
38% of under-5's sleeping under ITNs. Sadly only 1.2%
of under-5 children sleep under ITNs in Nigeria ®

Conclusion

Neonatal malaria is no longer a rare entity in malaria
endemic areas, and the physician must have a high
index of suspicion, as the clinical signs of malaria are
non-specific and very similar to those of neonatal
bacterial infections. There are however a number of
grey areas in the diagnosis and management of
neonates with malaria. There is need for continuing
research in this area. The pharmacokinetics and
pharmacodynamics of antimalarials in neonates should
be studied, in order to choose and formulate correctly
the right dose and schedule of treatment.

It is recommended that babies presenting with features
of neonatal sepsis in endemic areas and babies born to
mothers that had malaria in pregnancy should also be
screened for malaria as a routine practice, and if malaria
parasites are found in them they should be treated for
neonatal malaria. A treatment policy and protocol on the
management of neonatal malaria should be putin place.
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