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Congenital malaria by Plasmodium falciparum

Malaria congénita por Plasmodium falciparum
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What do we know about the subject matter of this study? What does this study contribute to what is already known?
Congenital malaria is a Plasmodium infection transmitted from the This article points out to consider congenital malaria as a differen-
mother to the fetus during gestation or birth. This infection increa- tial diagnosis of neonatal sepsis in children of women living in non-
ses the risk of intrauterine growth retardation and preterm delivery endemic areas who migrate or visit malaria-endemic areas.

and can cause serious illness in the newborn.

Abstract Keywords:
Malaria;
Congenital malaria (CM) is a Plasmodium spp infection acquired in utero or during delivery with  Plasmodium falciparum;
nonspecific clinical manifestations. Plasmodium falciparum can cause severe illness in pregnant wo- ~ newborn;
men and newborns. Objective: to describe two cases of CM caused by Plasmodium falciparum, di- congenital;

fferential diagnosis of sepsis in newborns of pregnant women who live in or have visited endemic ~ sepsis
malaria zones. Clinical Cases: Female neonates born in a non-endemic malaria area, diagnosed with

neonatal sepsis and treated with antibiotics without clinical response. After the first week of life, the
peripheral blood smear identified trophozoites of Plasmodium falciparum thus the newborns were

treated with intravenous quinine, improving their condition. The mothers of the two newborns who

had malaria in pregnancy, one of them received treatment and she was asymptomatic, and the other

one had severe malaria at the time of delivery. Conclusions: CM can cause severe neonatal disease

with non-specific, sepsis-like clinical manifestations in which early treatment decreases the risk of
complicated malaria. It is a differential diagnosis in newborns of women with a history of malaria

during pregnancy or pregnant women visiting or living in endemic malaria areas.
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Introduction

In Colombia in 2019, 74,409 cases of malaria were
reported, 455 of them in pregnant women (0.6%)".
Since 2015, the Americas have seen an increase in cases
in Venezuela, outbreaks in countries moving toward
elimination such as Costa Rica, the Dominican Re-
public, and Ecuador, and increased transmission in
endemic areas (Brazil, Colombia, Guyana, Nicaragua,
and Panama). Paraguay and Argentina were certified
malaria-free in 2018 and 2019, respectively®. Plasmo-
dium vivax causes 74.1% of cases’.

Congenital malaria (CM) occurs by an infection
in utero or during birth and is defined by the iden-
tification of asexual forms of the parasite in the pe-
ripheral blood of the newborn between the first 24
hours and the next seven days of life*. Its incidence
is variable in endemic and non-endemic areas, ran-
ging from 0.3 to 37%?°. The signs and symptoms are
nonspecific, the diagnosis requires a suspicion index,
thorough physical examination, thick blood film, and
it can be confused with neonatal sepsis and STORCH
(syphilis, toxoplasmosis, rubella, cytomegalovirus,
herpes virus)®.

Untreated, severe malaria is fatal, causing coma,
metabolic acidosis, severe anemia, jaundice, hypo-
glycemia, acute renal failure, pulmonary edema, coa-
gulopathy, shock, or hyperparasitemia’.

The thick blood film identifies trophozoites of Plas-
modium spp and consists of obtaining a drop of blood
that is arranged on a slide, is stained with Romanows-
ky dyes, and observed under a light microscope®. The
gold standard for the diagnosis of CM is the identifica-
tion of the parasite in neonatal peripheral blood’, the
presence of parasites in cord blood may not represent
active infection'’.

When reviewing the literature, we found less than
20 cases of CM reported in Colombia and one case
caused by Plasmodium falciparum (P. falciparum)'.
The objective of this paper is to describe two cases of
CM caused by this Plasmodium species, differential
diagnosis in newborns of pregnant women visiting or
residing in malaria-endemic areas.

Clinical Case

Case 1

25-day-old female newborn presenting with a two-
day history of jaundice, fever, irritability, and decrea-
sed appetite. First child of a 20-year-old female, born in
anon-endemic area for malaria (Pasto, located at 2,527
m asl) at 38 weeks of gestation via cesarean section due
to oligohydramnios, and low birth weight (2,115 g).
She was pale, jaundiced, and febrile, had petechiae and
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hepatosplenomegaly. Then she was diagnosed with
neonatal sepsis and suspected STORCH infection and
was treated with antibiotics. Complete Blood Count
showed leukopenia (3600/mm’) and thrombocyto-
penia (66,000/mm?), no anemia (11 g/dL); reticulo-
cytosis (6%); high C-reactive protein (18 mg/dl); hy-
perbilirubinemia (total bilirubin 13.9 mg/dl, direct 0.9
mg/dl); normal capillary blood glucose. Cultures were
negative as well as IgM antibody studies for STORCH,
nontreponemal tests, and human immunodeficiency
virus (HIV). Later, the mother reported traveling to a
malaria-endemic area (Urabd) at 22 weeks of gestation
and having P. falciparum infection treated with quini-
ne. She was asymptomatic at delivery. The rapid anti-
body test of the newborn was positive for P. falciparum
and the thick blood film identified 5400 trophozoites /
uL (Figure 1), thus intravenous (IV) quinine adminis-
tration was started 10 mg/kg every 8 hours for 3 days.
The control thick blood film (at 48 hours, 72 hours,
and 7 days) were negative. The patient was discharged
with no complications and was asymptomatic 8 days
after discharge.

Case 2

Female neonate, first child of an 18-year-old fe-
male with severe malaria and obstetric sepsis at deli-
very, born at 36 weeks of gestation in a non-endemic
area for malaria (Pasto), via emergency C-section
due to unsatisfactory fetal status and severe oligo-
hydramnios. She had a low birth weight (2,410 g),
was impregnated with meconium, hypotonic, hy-
pothermic, and cyanotic, then she was admitted to
neonatal intensive care due to respiratory distress
and sepsis. Antibiotic treatment was initiated, the
CBC showed leukocytosis (26,000/mm?), without
anemia or thrombocytopenia (hemoglobin 14.4 g/dl
and platelets 190,000/mm?), Capillary blood glucose
47 mg/dl. HIV tests and cultures were negative. On
the seventh day of life, the patient continued with
ventilatory support, the CBC showed pancytopenia
(leukocytes 4,800/mm?, hemoglobin 8.3 g/dl, plate-
lets 13,000/mm?), and the thick blood film identified
83 trophozoites/uL of P. falciparum. IV quinine was
administered at an initial dose of 20 mg/kg followed
by 10 mg/kg/dose every 8 hours for 3 days with im-
provement and negative control thick blood film (at
48 hours, 72 hours, and 7 days). She was discharged
without complications.

Discussion
We described two infants with CM due to P. fal-

ciparum, born in a non-endemic area for malaria and
affected by oligohydramnios and low birth weight,
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Figure 1. A. Rapid antibody test for
Plasmodium infection. B. Peripheral
blood smear with evidence of P
falciparum trophozoites.

who were diagnosed through thick blood film and
were treated with IV quinine. New mothers, one of
them was asymptomatic and the other one presented
severe malaria at the time of delivery. The areas of ma-
laria transmission are below 1,700 m asl in Colombia;
the newborns were born and remained in Pasto that
is located at 2,527 m asl, which rules out neonatal in-
fection.

Malaria can cause severe illness in pregnant women
with no or little prior immunity and women from non-
endemic areas traveling to endemic areas'. In areas of
high transmission, new mothers produce antibodies
and are partially protected in subsequent pregnancies,
which does not occur in areas of low transmission'?.

P. falciparum invades erythrocytes of all ages, pre-
sents high parasitemias'’, and there is placental seques-
tration by parasitized erythrocytes due to the interac-
tion of chondroitin sulfate A and VAR2CSA protein
(Variant Surface antigen 2-CSA)'. This activates in-
flammation, monocyte migration and release of hu-
moral factors that could favor preterm delivery.

Placental thickening, decreased transplacental nu-
trient transport and hormone production, altered an-
giogenesis, changes in villous mucosa, and uterine and
placental blood flow deteriorate fetal growth!'>".

The risk of vertical transmission is from 1 to 4%".
The transplacental transmission of IgG antibodies, fe-
tal hemoglobin, and low partial pressures of oxygen in
the fetal circulation are defense mechanisms'.

The World Health Organization (WHO) recom-
mends quinine and clindamycin for the treatment of
uncomplicated malaria due to P. falciparum in the
first trimester of pregnancy and artemisinin-based
combination therapy in later trimesters’. In case 1, the
pregnant woman received quinine at 22 weeks of preg-
nancy, which has shown less efficacy than artemisinin

derivatives's and, although it penetrates the placenta, is
not therapeutic for the fetus'”.

The nonspecific symptoms and signs in Case 1 can
be attributed to late infection during pregnancy and
the need for several erythrocytic cycle to cause disea-
se'®. The clinical manifestations occur between 10 and
28 days after birth, 80% of the patients have fever, ane-
mia, and splenomegaly, and a one third present jaun-
dice and hyperbilirubinemia'®.

In case 2, the infection occurred in the last trimes-
ter of pregnancy, the pregnant woman had severe ma-
laria, and the newborn was premature, with low birth
weight, respiratory distress, and hypoglycemia. The
erythrocyte life cycle of asexual replication of P. falci-
parum occurs in the fetal circulation releasing mero-
zoites every 48 hours', and there may be mild or late
symptoms or not at all since the antimalarial antibo-
dies prevent or reduce the replication of the parasite'.

The WHO recommendation for treatment of un-
complicated malaria due to P. falciparum in children
< 5 kg is artemisinin-based combination therapy with
doses equal to those of children > 5 kg. Artesunate, ar-
temether, or quinine are indicated for the treatment of
severe malaria’.

National guidelines recommend artemether plus
lumefantrine for treatment in children > 5 kg and qui-
nine and clindamycin in children < 5 kg, however, in
neonates, they suggest not using clindamycin®»*. Ar-
temether is available in tablet form and artesunate was
not available in the country at the time of case presen-
tation. The neonates were treated according to local
guidelines; case 2 was classified as severe malaria and
therefore quinine doses were administered.

The prognosis depends on the species of Plasmo-
dium, the region, the immunity of the pregnant wo-
man, and the parasitemia’.

ebitoriaL_qiku

751



CLINICAL CASE

Conclusion

CM can cause severe neonatal disease with nons-
pecific and sepsis-like clinical manifestations. Early
treatment decreases the risk of severe malaria. CM is a
differential diagnosis in newborns of women with ma-
laria during pregnancy or pregnant women visiting or
residing in endemic areas.

Ethical Responsibilities

Human Beings and animals protection: Disclosure
the authors state that the procedures were followed ac-
cording to the Declaration of Helsinki and the World
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have
followed the protocols of their Center and Local regu-

lations on the publication of patient data.

Rights to privacy and informed consent: The authors

Plasmodium Falciparum - J. G. Del Castillo Calderdn et al

have obtained the informed consent of the patients
and/or subjects referred to in the article. This do-
cument is in the possession of the correspondence
author.

Conflicts of Interest

Authors declare no conflict of interest regarding the
present study.

Financial Disclosure

Authors state that no economic support has been asso-
ciated with the present study.

Aknowledgments

To the Los Angeles Children’s Hospital Foundation

and the Office of Medical Education for promoting re-
search at their center.

References

1.

752

Instituto Nacional de Salud — INS.
Informe evento Malaria a periodo
epidemioldgico XII-2019. Colombia.
Disponible en: https://www.ins.gov.co/
buscador-eventos/Informesdeevento/
MALARIA%20PE%20X11%202019.pdf.
Ultimo acceso 31 de enero 2020.
Organizacién Panamericana de la
Salud/Organizacién Mundial de la
salud. Actualizacién Epidemioldgica:
Malaria en las Américas. Noviembre 18
de 2019. Disponible en: https://www.
paho.org/hg/index.php?option=com_
docman&view=download&category_
slug=2019-3&alias=51011-18-
de-noviembre-de-2019-malaria-
actualizacion-epidemiologica&Itemid=2
70&lang=es. Ultimo acceso 31 de enero
2020.

Organizacion Mundial de la Salud OMS.
Paludismo: datos y cifras. Disponible en:
https://www.who.int/es/news-room/fact-
sheets/detail/malaria. Ultimo acceso 31 de
enero de 2020.

Bhatia R, Rajwaniya D, Agrawal P.
Congenital Malaria due to Plasmodium
vivax Infection in a Neonate. Case Rep
Pediatr. 2016; 1-2.

Romani L, Pane S, Severini C, Menegon
M, Foglietta G, Bernardi S, et al.
Challenging diagnosis of congenital
malaria in non-endemic areas. Malar J.

ebitoriaL_qiku

2018; 17(1):470.

Uneke CJ. Congenital Plasmodium
falciparum malaria in sub-Saharan Africa:
a rarity or frequent occurrence? Parasitol
Res. 2007;101(4):835-42. DOI 10.1007/
s00436-007-0577-9.

World Health Organization. Guidelines
for the treatment of malaria. 3rd

Edition. Geneva. 2015. Disponible en:
https://apps.who.int/iris/bitstream/
handle/10665/162441/9789241549127 _
eng.pdfijsessionid=458 FA9FC732EB76
C5CD24DF3C4C3D99B?sequence=1.
Ultimo acceso 31 de enero de 2020.
Instituto Nacional de Salud — Grupo

de Parasitologia. Guia para la vigilancia
por laboratorio de parasitos del género
Plasmodium spp. Colombia, Bogotd.
2017. Pag. 9. Disponible en: https://
www.ins.gov.co/buscador-eventos/
Informacin%20de%?20laboratorio/
Gu%C3%ADa%20Vigilancia%20por%?20
laboratorio%20Plasmodium%20spp.pdf.
Ultimo acceso 31 de enero de 2020.
Gulasi S, Ozdener N. Congenital malaria:
Importance of diagnosis and treatment in
pregnancy. Turk J Pediatr 2016;58:195-9.
Michaels M, Sanchez P, Ling L.
Toxoplasmosis, sifilis, paludismo y
tuberculosis congénitos. En: Gleason &
Juul. Avery. Enfermedades del recién
nacido. Espafia: Elsevier, 2019; 527-52.
Pifieros-Jiménez JG, Alvarez G, Tobén
A, Arboleda M, Carrero S, Blair S.

12.

13.

14.

15.

16.

17.

Congenital malaria in Urabd, Colombia.
Malar J. 2011;10:239.

Bauserman M, Conroy AL, North K,
Patterson J, Bose C, Meshnick S. An
overview of malaria in pregnancy. Semin
Perinatol 2019;43(5):282-90.

Wrylie BJ, Rogerson S. Malaria in
pregnancy: Epidemiology, clinical
manifestations, diagnosis, and outcome.
[Internet]. UpToDate; 2019. Disponible
en: http://www.uptodate.com/. Ultimo
acceso: 27 de octubre de 2019.

Seitz ], Morales-Prieto DM, Favaro RR,
Schneider H, Markert UR. Molecular
Principles of Intrauterine Growth
Restriction in Plasmodium Falciparum
Infection. Front Endocrinol. 2019;10:1-
18.

Menendez C, Mayor A. Congenital
malaria: The least known consequence
of malaria in pregnancy. Semin Fetal
Neonatal Med 2007;12:207-13.

Saito M, Gilder M, McGready R, Nosten
F. Antimalarial drugs for treating and
preventing malaria in pregnant and
lactating women, Expert Opin Drug Saf.
17(11):1129-44.

Quinine. In: Lexi-drugs online [database
on the Internet]. Hudson (OH): Wolters
Kluwer Clinical Drug Information,

Inc.: 2019 [cited 29 September 2019].
Disponible en: https://www-uptodate-
com.sibulgem.unilibre.edu.co/contents/
quinine-drug-information?search=



Plasmodium Falciparum - J. G. Del Castillo Calderdn et al

18.

QUININA&source=panel_search_
result&selectedTitle=1~95&usage_
type=panel&kp_tab=drug_
general&display_rank=1#F3343867.
Subscription required to view.
Maldonado YA. Malaria and Less
Common Protozoan and Helminth
Infections. Remington and Klein’s
Infectious Diseases of the Fetus and
Newborn Infant. En: Wilson C, Nizet

19.

20.

V, Maldonado Y, Remington J, Klein

J. Remington and Klein’s Infectious
Diseases of the Fetus and Newborn Infant.
Philadelphia: Elsevier, 2016; 1043-57.
Vasquez Ana Maria, Tobén Alberto.
Mecanismos de patogenia en la malaria

por Plasmodium falciparum. Biomédica. 21.

2012;32(Suppl 1):106-20.
Ministerio de Salud y Proteccién
Social-Federacion Médica Colombiana.

CLINICAL CASE

Malaria — memorias. Colombia —

Bogota. 2012-2013. Disponible en:
https://www.minsalud.gov.co/sites/rid/
Lists/BibliotecaDigital/RIDE/VS/TH/
memorias_malaria.pdf. Ultimo acceso 31
de enero de 2020.

Padilla Julio C, Montoya Roberto. Guia
de Atencion Clinica de Malaria: Guideline
for care clinics for malaria. Infect.
2011;15(4):302-23.

ebitoriaL_qiku 753



