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Abstract

Background: Malaria caused by Plasmodium falciparum in pregnancy can result in adverse maternal and fetal seque-
lae. This review evaluated the adherence of the national guidelines drawn from World Health Organization (WHO)
regions, Africa, Eastern Mediterranean, Southeast Asia, and Western Pacific, to the WHO recommendations on drug
treatment and prevention of chloroquine-resistant falciparum malaria in pregnant women.

Methods: Thirty-five updated national guidelines and the President’s Malaria Initiative (PMI), available in English lan-
guage, were reviewed. The primary outcome measures were the first-line anti-malarial treatment protocols adopted
by national guidelines for uncomplicated and complicated falciparum malaria infections in early (first) and late
(second and third) trimesters of pregnancy. The strategy of intermittent preventive treatment of malaria in pregnancy
(IPTp) with sulfadoxine-pyrimethamine (SP) was also addressed.

Results: This review evaluated the treatment and prevention of falciparum malaria in pregnancy in 35 national
guidelines/PMI-Malaria Operational Plans (MOP) reports out of 95 malaria-endemic countries. Of the 35 national
guidelines, 10 (28.6%) recommend oral quinine plus clindamycin as first-line treatment for uncomplicated malaria

in the first trimester. As the first-line option, artemether-lumefantrine, an artemisinin-based combination therapy, is
adopted by 26 (74.3%) of the guidelines for treating uncomplicated or complicated malaria in the second and third
trimesters. Intravenous artesunate is approved by 18 (51.4%) and 31 (88.6%) guidelines for treating complicated
malaria during early and late pregnancy, respectively. Of the 23 national guidelines that recommend IPTp-SP strategy,
8 (34.8%) are not explicit about directly observed therapy requirements, and three-quarters, 17 (73.9%), do not specify
contra-indication of SP in human immunodeficiency virus (HIV)-infected pregnant women receiving cotrimoxazole
prophylaxis. Most of the guidelines (18/23; 78.3%) state the recommended folic acid dose.

Conclusion: Several national guidelines and PMI reports require update revisions to harmonize with international
guidelines and emergent trends in managing falciparum malaria in pregnancy. National guidelines and those of
donor agencies should comply with those of WHO guideline recommendations although local conditions and
delayed guideline updates may call for deviations from WHO evidence-based guidelines.
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[1]. Pregnant women are at increased risk of maternal
anaemia, placental malaria and death [1-3]. However,
stillbirth, premature birth, intra-uterine growth restric-
tion, and low birth weight (LBW) are poor fetal/newborn
pregnancy outcomes [1-3]. Placental malaria results
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from the sequestration of infected red blood cells (RBCs)
in the intervillous spaces of the placenta and bind-
ing of parasites to surface chondroitin sulfate-A (CSA).
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Furthermore, the recruitment of macrophages and pro-
inflammatory cytokines in response to parasite-infected
RBCs contributes to the thickening of the placental base-
ment membrane, which interferes with the maternal and
fetal exchange mechanisms, leading to poor outcomes
[4, 5]. Immunity to placental malaria is acquired during
the first and subsequent pregnancies as women develop
antibodies against parasite-binding sites to CSA: it blocks
P. falciparum sequestration into intervillous spaces, and
enhances the opsonic clearance of parasitized erythro-
cytes [4-7].

The symptoms and sequelae of malaria in pregnancy
vary according to the severity of transmission of malaria
and levels of immunity acquired by individuals [1]. For
areas with moderate-to-high (stable) malaria transmis-
sion (areas characterized by steady prevalence pattern,
with little variation from 1 year to another and affected
population often has high levels of immunity), preg-
nant women appear to have high acquired immunity;
thus, they are paucisymptomatic during infection [1,
6]. Prompt diagnosis and treatment of malaria infec-
tion, whether symptomatic or paucisymptomatic, are
required to prevent maternal anaemia and LBW of the
newborn [1, 6]. Moreover, malaria prevention and treat-
ment are essential components of antenatal care, espe-
cially in regions where the malaria parasite is endemic,
as in sub-Saharan Africa (SSA) [1, 4]. The World Health
Organization (WHO) has recommended the intermit-
tent preventive treatment in pregnancy (IPTp) strategy
in which a single dose of three tablets of single-pill com-
bination (SPC) of sulfadoxine-pyrimethamine (SP) is
administered integral to antenatal care service [8, 9]. This
strategy mitigates or prevents malaria-related adverse
maternal and fetal outcomes. The IPTp-SP is imple-
mented in pregnant women starting as early as possible
in the second trimester, with SP administered at monthly
intervals up to the time of delivery. IPTp-SP should be
administered under directly observed therapy (DOT)
along with folic acid dose reduction (400 pg daily), usu-
ally with iron for prevention of maternal anaemia. IPTp-
SP strategy is contra-indicated in pregnant women who
are human immunodeficiency virus (HIV)-positive,
receiving cotrimoxazole prophylaxis in malaria-endemic
regions of Africa.

In areas with low (unstable) malaria transmission (areas
characterized by considerable variation in incidence pat-
tern from 1 year to another and the population usually
has little immunity), pregnant women appear to have
low antibody-mediated immunity to malaria infection:
they are more likely to develop severe malaria syndrome
with cerebral malaria, hypoglycaemia and respiratory
distress [1, 10]. In such regions, malaria is associated
with a greater risk of spontaneous abortion, stillbirth,
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prematurity, and LBW [1, 6, 7]. Both primigravidae and
multigravidae are equally susceptible [10]. IPTp-SP strat-
egy cannot be implemented in low malaria transmission
areas in the Greater Mekong Sub-region (GMS) and
some African countries because of high drug resistance
[1].

The rational use of anti-malarial drugs for treating
of falciparum malaria in pregnancy in each country is
determined by several variables that include therapeu-
tic efficacy of drugs against P falciparum, maternal and
fetal adverse events, safety concerns, and treatment cost-
effectiveness [1]. Only anti-malarials with a proven safety
profile supported by robust clinical evidence are used to
treat malaria during pregnancy [1]. Physiological changes
associated with pregnancy and their potential effects on
anti-malarial pharmacokinetics are important considera-
tions [11]. WHO-recommended, evidence-based, malaria
treatment protocols that can be safely used in pregnancy
[1] are presented in Table 1. Anti-malarials, such as pri-
maquine, tafenoquine (for management of recurrent
vivax/ovale malaria), and tetracyclines, are contra-indi-
cated in pregnancy.

Malaria caused by Plasmodium vivax in Asia—Pacific
regions is, although considered benign, associated with
adverse pregnancy outcomes and requires prompt and
effective management with parenteral artesunate as for
severe falciparum malaria [1, 12]. Following parenteral
artesunate, treatment can be completed with the full
treatment course of oral artemisinin-based combination
therapy (ACT) (in countries with chloroquine-resistant
P vivax) or chloroquine (in countries where chloro-
quine is the treatment of choice) [1]. The eradication of
hepatic-stage parasites with primaquine or tafenoquine is
deferred until after delivery. Malaria caused by Plasmo-
dium knowlesi appears to be more severe than infections
by other non-falciparum species and is treated as for fal-
ciparum infection [13].

This review aims to evaluate critically the degree to
which national guidelines comply with WHO recom-
mendations [1] to treat and prevent chloroquine-resist-
ant P, falciparum in pregnancy, specifically to include:

+ uncomplicated malaria in the first trimester;

+ uncomplicated and complicated malaria in the sec-
ond and third trimesters;

«+ complicated malaria during all trimesters;

+ chemoprophylaxis of malaria in pregnancy in moder-
ate-to-high transmission areas.

In this review, the focus is on falciparum malaria and
not on other species common in some of the countries
reviewed in view of the magnitude of the problem due
to implications on perinatal morbidity and mortality,
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emergent anti-malarial resistance and updates on drug
therapy recommendations.

Methods

Literature survey

National and international malaria treatment guidelines
were retrieved using PubMed Medical Subject Heading
terms: “guidelines” and “malaria” The Worldwide Web
via Google was used with the following phrases: malaria
treatment guidelines followed by the country name (e.g.,
Angola, Thailand) or organizations such as WHO, US
Centers for Disease Control and Prevention (US CDC)
and President’s Malaria Initiatives (PMI)-Malaria Oper-
ational Plans (MOP). The data analysis was limited to
publications, literature and reports from December 2012
onwards about 2 years after the release of the second edi-
tion of WHO Guidelines for Treatment of Malaria [14]. It
was assumed that 2 years would suffice for guideline dis-
semination and for countries to adopt WHO Guidelines.

Inclusion and exclusion criteria

Updated national guidelines emerged 2012 onwards and
PMI-MOP reports for 2018-2019 published in Eng-
lish were included. Based on WHO regional classifica-
tion [15], countries from Africa, Eastern Mediterranean,
Southeast Asia, and Western Pacific regions known to
have the highest estimated malaria prevalence were
included. National guidelines/PMI-MOP reports writ-
ten in languages other than English, guidelines published
before 2012, and Pan-American Health Organization
(PAHO) countries were excluded.

Except for malaria chemoprevention in pregnancy,
there was no significant difference between the 3rd
[1] and 2nd [14]. WHO Guidelines recommendations
reported with regard to first-line treatment in uncompli-
cated and complicated falciparum malaria in all trimes-
ters of pregnancy (Table 2). Since national guidelines in
Malaysia (2013) and national guidelines in both India
and Sri Lanka (2014) were published 1-2 years ahead of
the 2015 WHO Guidelines [1] and 3—4 years after pub-
lication of the 2010 WHO Guidelines [14], both WHO
Guidelines editions were used in this review (Table 2).

Outcome measures

According to WHO recommendations on treatment of
chloroquine-resistant falciparum malaria in pregnant
women, the primary outcome measures evaluated were:
(1) first-line drugs for treating either uncomplicated or
complicated (severe) malaria infection during any trimes-
ters of pregnancy; (2) IPTp-strategy with SP combination,
guidance on folic acid supplementation and concomitant
IPTp-SP with cotrimoxazole in HIV-positive pregnant
women.
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Validity assessment

The authors independently carried out an assessment of
outcome measures in a non-blinded standardized man-
ner. Any discrepancy was resolved in consultation with
another clinical pharmacologist.

PMI definition

PMI is a US Government initiative, one of the largest
international sources of funding to control and eradi-
cate malaria in PMI-supported countries. PMI works in
partnership with host-country governments in SSA and
GMS to: (a) provide effective therapeutic and prophylac-
tic intervention to those at risk of malaria; (b) develop
annual MOPs; and, (c) complement and expand malaria
monitoring and evaluation strategies [16].

Results

A total of 38 international and national guidelines and
updated PMI-MOP reports fulfilled the inclusion cri-
teria. WHO region-wide breakdown of the 35 national
guidelines/reports was as follows: SSA: 25, Eastern Medi-
terranean: 3, Southeast Asia: 5, Western Pacific region: 2.

Uncomplicated falciparum malaria in first trimester
Contrary to WHO recommendations [1], oral quinine
monotherapy instead of quinine plus clindamycin regi-
men was adopted by 23/35 (65.7%) guidelines/reports as
first-line treatment for uncomplicated falciparum malaria
in the first semester of pregnancy (Table 2).

Uncomplicated and complicated falciparum malaria

in second and third trimesters

As first-line treatment, artemether-lumefantrine (AL),
an SPC, was the most common artemisinin-based com-
bination recommended by 26/35 (74.3%) guidelines for
treating uncomplicated malaria in second and third
trimesters, and as the preferred option for complet-
ing treatment following parenteral artesunate/quinine
for complicated malaria in second and third trimesters.
The proportion of national guidelines/PMI reports that
adopted oral quinine or quinine plus clindamycin for
completing of initial parenteral quinine for complicated
malaria in first trimester was 12/35 (34.3%) and 3/35
(8.6%), respectively (Table 2).

Complicated falciparum malaria during all trimesters
Intravenous artesunate has been approved by 18/35
(51.4%) and 31/35 (88.6%) of guidelines/reports for
treating severe malaria in early (first trimester) and late
(second and third trimesters) of pregnancy, respectively
(Table 2).
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Table 2 Treatment and chemoprevention of falciparum malaria in pregnancy: international and national guidelines
recommendations

Guidelines

Treatment of chloroquine-resistant P. falciparum in pregnancy

Malaria chemoprevention in pregnancy

Uncomplicated Complicated (severe) IPTp-SP Folicacid/day  Concurrent use
of CTX + IPTp-SP
1st trimester 2nd and 3rd 1st trimester 2nd and 3rd
trimester trimester
WHO 2010 [14] OralQ+Cfor7  ACT (excluding  Parenteral AS;a  Parenteral AS; Not included Not specified Contra-indicated
days DHA-PPQ) full course of a full course
oralQ+Cas of oral ACT as
F-OT F-OT
WHO 2015 [1] OralQ+Cfor7  ACT (including Parenteral AS;a  Parenteral AS; Recommended 400 ug Contra-indicated
days DHA-PPQ) full course of a full course
oral Q+Cas of oral ACT as
F-OT F-OT
CDC 2019 [56] Oral MQ/Q+C MQ/A-L/Q+C Parenteral AS;a  Parenteral AS;a  Not included Not specified Not included
for 3 or 7 days® full course of full course of
MQ/Q+Cas oral A-L/Q+C
F-OT as F-OT
Africa
Angola® [54] Oral Qfor 7 days AL Parenteral AS' Parenteral AS* Implemented** 5000 pg Not stated
2019
Benin® [54] Oral Qfor 7 days  AL/AS-AQ Parenteral Q Parenteral Q Implemented** 400 ug Not stated
2018
Burkina Faso®  Oral Qfor 7 days AL Parenteral Q" Parenteral AS* Implemented* 250 g Contra-indicated
[541 2019
Cameroon® [54] Parenteral Q Parenteral AS Parenteral Q Parenteral AS Implemented*  Up to 5000 ug Contra-indicated
2019
DRC (Congo)®  OralQ4Cfor7  AS-AQ/AL Parenteral Q" Parenteral AS* Implemented * 400 pg Contra-indicated
[54] 2018 days
Cote d'lvoire®  Oral Qfor 7 days  AS-AQ/AL/ Parenteral Q" Parenteral Q Implemented* 400 pg Contra-indicated
[54]1 2019 DHA-PPQ
Ethiopia§ [54] Oral Qfor 7 days AL Parenteral AS' Parenteral AS* Not imple- - -
2019 mented
Ghana® 2018 Oral Qfor 7 days  AS-AQ/AL Parenteral Q Parenteral AS* Implemented** 400 pg Not stated
Guinea® [54] Oral Qfor 7 days  AL/AS-AQ Parenteral Q" Parenteral AS* Implemented* 250 ug Not stated
2018
Kenya® [54] Oral Qfor 7 days AL Parenteral AS' Parenteral AS* Implemented* 400 ug Not stated
2018
Liberia® [54] Oral Qfor 7 days AS-AQ/AL Parenteral AS Parenteral AS* Implemented**  250-400 ug Not stated
2019
Madagascar® Oral Qfor 7 days AS-AQ Parenteral AS' Parenteral AS* Implemented** 400 ug Not stated
[54]12018
Malawi® [54] OralQ+Cfor7 AL Parenteral Q' Parenteral AS* Implemented* 400 pg Not stated
2018 days
Mali® [54] 2018 Oral Qfor 7 days AL Parenteral AS' Parenteral AS* Implemented* 400 ug Not stated
Mozambique® Oral Qfor 7 days AL Parenteral Q Parenteral AS* Implemented* 1000 ug Not stated
[54] 2019
Niger® [54]1 2019  Oral Qfor 7 days ACT Parenteral Q° Parenteral AS* Implemented*  Not specified Not stated
Nigeria® [54] OralQ+Cfor7  AL/AS-AQ Parenteral AS"  Parenteral AS*  Implemented*  Not specified Not stated
2019 days
Rwanda® [54] Oral Qfor 7 days AL Parenteral AST  Parenteral AS"  Discontinued - Not stated
2019
Senegal® [54] Oral Qfor 7 days  AL/AS-AQ/ Parenteral AS'  Parenteral A" Implemented* 400 ug Not stated
2018 DHA-PPQ
Sierra Leone® OralQ+Cfor7 AL Parenteral AS"  Parenteral A" Implemented** 400 ug Not stated
[54] 2019 days
South Africa[46] OralQ+Cfor7 AL Parenteral AS' Parenteral AS* Not imple- - -
2019 days mented
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Guidelines

Treatment of chloroquine-resistant P. falciparum in pregnancy

Malaria chemoprevention in pregnancy

Uncomplicated

Complicated (severe)

IPTp-SP

Folic acid/day

Concurrent use
of CTX + IPTp-SP

1st trimester 2nd and 3rd 1st trimester 2nd and 3rd
trimester trimester
Tanzania® [54] OralQfor7days AL Parenteral Q' Parenteral AS* Implemented* 250 ug Not stated
2019
Uganda® [54] Oral Qfor 7 days AL Parenteral Q' Parenteral AS* Implemented* 400 ug Contraindicated
2019
Zambia® [54] Oral Qfor7days AL Parenteral Q' Parenteral AS* Implemented**  Low dose (not Not stated
2019 specified)
Zimbabwe® [54]  OralQ+Cfor7 AL Oral Q OralQ Implemented* 400 pg Contraindicated
2018 days
Eastern Mediterranean
Saudi Arabia [45] OralQ+Cfor7  AL/AS-MQ Parenteral AS' Parenteral AS* NA - Contraindi-
2018 days cated***
Somalia®! [60] Oral Qfor 7 days/ AL Parenteral AS' Parenteral AS* Implemented** 250 ug Not stated
2016 AL
Sudan®' [59] Oral Qfor 7 days  AL/DHA-PPQ Parenteral Q" Parenteral Q/AS*  Notimple- - -
2017 mented
South-East Asia
Bangladesh AL/AS-AQ/oral  AL/AS-AQ Parenteral AS/Q"  Parenteral AS* NA NA -
[72]12016 Q+C
Burma® [54] OralQ+Cfor7 AL Parenteral AST Parenteral AS* NA® NA -
2018 days
India[73] 2014 Oral Qfor 7 days AL Parenteral Q/AS"  Parenteral AS* NA NA -
Sri Lanka [55] OralQ+Cfor7 AL Parenteral Q' Parenteral AS/QF  NA NA -
2014 days
Thailand® [54]  OralQ+Cfor7 DHA-PPQ Parenteral AS' Parenteral AS* NA® NA -
2018 days
Western Pacific
Cambodia® [54] Oral Qfor 7 days DHA-PPQ/ Parenteral AS"  Parenteral AS*  NA® NA -
2018 AS-MQ
Malaysia [74] Oral Qfor 7 days  AL/AS-MQ Parenteral AS' Parenteral AS* NA NA -

2013

A: artemether; ACT: artemisinin-based combination therapy; AL: artemether-lumefantrine; AS: artesunate; AS-AQ: artesunate-amodiaquine; AS-MQ: artesunate-
mefloquine; C: clindamycin; CTX: cotrimoxazole; DHA-PPQ: dihydroartemisinin-piperaquine; DRC: Democratic Republic of the Congo; F-OT: follow-on treatment;
IPTp-SP: intermittent preventive treatment in pregnancy with sulfadoxine-pyrimethamine; MQ: mefloquine; Q: quinine; SP: sulfadoxine-pyrimethamine; SPC: single-

pill combination

NA not applicable

NA® it is not part of a national policy due to potential low (unstable) transmission or prevalence of malaria/no funding allocated for malaria in pregnancy by PMI/
resistance to sulfadoxine-pyrimethamine (SP)

@ Quinine given for 3 days, except for infections acquired in Southeast Asia where 7 days of treatment is required

* Under directly observed therapy

** Directly observed therapy is not undertaken

*** ACT regimen containing SP should not be given to HIV-infected pregnant patients receiving cotrimoxazole as this increases the risk of sulfonamide-induced

adverse reactions

' Following parenteral artesunate/quinine at least for 24 h and when the patient becomes able to take oral therapy, a full treatment course of anti-malarial(s)
recommended for uncomplicated malaria during the 1st trimester (quinine alone or quinine + clindamycin) is given as follow-on treatment

* Following parenteral artesunate/quinine for at least 24 h and when the patient can take oral therapy, a full course of ACT recommended for uncomplicated malaria
during the 2nd and 3rd trimester is given as follow-on treatment

1 Geographically sub-Saharan African countries although these are members of the Arab League as well
# Greater Mekong Sub-region; (President’s Malaria Initiative-supported countries)

S Sub-Saharan African countries (President’s Malaria Initiative-supported countries)

S ALis given at a dose and duration similar to that of adult patients (see Table 3)

- Not included in the relevant guidelines or the operational malaria plan
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Malaria chemoprophylaxis in pregnancy

in moderate-to-severe areas

Of the 23 guidelines/PMI reports to implement IPTp-SP
strategy, emphasis on DOT was overlooked by 8 (34.8%).
The standard dose of folic acid (400 pg daily) recom-
mended by WHO Guidelines was adopted by 18/23
(78.3%) of SSA countries that implemented IPTp-SP
strategy (Table 2). Of note, 17/23 (73.9%) did not include
an explicit warning of adverse events potential if con-
comitant cotrimoxazole prophylaxis is used in HIV-posi-
tive pregnant women.

Discussion

This review evaluated the treatment and prevention of
falciparum malaria in pregnancy in 35 national guide-
lines/PMI-MOP reports out of 95 malaria-endemic
countries as compared to WHO Guideline recommenda-
tion [1].

Uncomplicated malaria in first trimester

The national guidelines and PMI reports of several rep-
resentative SSA and GMS countries recommend qui-
nine monotherapy for 7 days as the preferred regimen,
administered under full supervision, for treating uncom-
plicated malaria during first trimester (Table 2). The use
of quinine alone is contrary to WHO Guidelines, which
strongly recommend quinine in combination with clin-
damycin for 7 days [1]. Although quinine at the recom-
mended dose is considered safe in first trimester [1],
quinine use in pregnant women is associated with draw-
backs [17, 18]. The clearance of quinine is increased in
pregnant women compared to non-pregnant women [19,
20]. Meta-analysis findings of five randomized trials in
pregnant women revealed that a 7-day course of quinine
monotherapy was linked with a slower rate of malaria
parasite clearance and higher rate of gametocyte carrier
emergence risk compared to ACT [21] or quinine plus
clindamycin regimens [17, 22, 23].

The gametocidal activity of quinine against falciparum
malaria has been reported to be sub-optimal to prevent
transmission in endemic areas [18, 24]. Nausea and vom-
iting often associated with quinine may exacerbate morn-
ing sickness [25]. A 7-day course of oral quinine should
be administered under full supervision because of poor
tolerability that may compromise patient compliance
resulting in treatment failure [17, 26—29]. Nonetheless,
the reviewed data suggest a trend towards quinine mono-
therapy by two-thirds of national guidelines, although
robust evidence supports the need to combine quinine
with clindamycin. In real-world settings, a combination
of oral quinine plus clindamycin for a 7-day treatment
course has been reported to improve the therapeutic
efficacy against multidrug-resistant P. falciparum in first
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trimester of pregnancy and to reduce the risk of thera-
peutic failure [22, 23, 26].

Moreover, this combined regimen is considered impor-
tant in children and pregnant women in whom the use
of doxycycline, the slow-acting partner schizonticide, is
contra-indicated [26]. The explanation for quinine plus
clindamycin regimen under-use is most likely the cost
in endemic areas with resource constraints [22, 26].
Using International Medical Products Price Guide [30],
the estimated current average cost of quinine plus clin-
damycin regimen (administered twice daily for 7 days)
was equal to $4.05-5.95 (Table 3) in contrast to $18.5 for
combined regimen [22] and $15.0 for clindamycin alone
[26], reported two decades ago. These cost differences
are because the estimated treatment cost was based on
the supplier/buyer average price of generic clindamycin.
In contrast, the treatment cost reported in previous stud-
ies [22, 26] was based on the price of proprietary clinda-
mycin (Dalacin C). A meta-analysis of seven randomized
controlled trials has affirmed that the quinine plus clin-
damycin regimen was safe and rarely associated with
severe adverse events [23]. Perhaps neither the cost of
such regimen nor adverse effects are the reasons for not
recommending them by some guidelines/PMI reports.
Treatment regimen complexity, including the duration,
frequency of dosing, number of pills prescribed (Table 3),
and poor tolerability by pregnant women with uncompli-
cated malaria who may require full supervision, are more
likely barriers to universal endorsement of quinine plus
clindamycin regimen. This controversy can be resolved
by revising WHO Guidelines to include ACT as a first-
line treatment option for uncomplicated malaria in first
trimester as recommended by the WHO Malaria Policy
Advisory Committee [31] based on growing evidence
on artemisinin safety [32-35]. US-CDC updated recom-
mendation in 2018 states that during first trimester of
pregnancy falciparum malaria should be treated with the
currently available options of either mefloquine or qui-
nine plus clindamycin. However, when neither of these
options is available, AL should be considered for treat-
ment [36].

Uncomplicated and complicated malaria in second

and third trimesters

In 2006, WHO [37] recommended the use of ACT,
including AL, artesunate—amodiaquine (AS-AQ), and
artesunate—mefloquine (AS-MQ), to treat uncompli-
cated falciparum malaria in second and third trimesters,
but not during first trimester, until safety data becomes
available. Except for dihydroartemisinin—piperaquine
(DHA-PPQ) combination, ACT was considered first-
line treatment in second and third trimesters [14]. In
2015, WHO recommended the use of ACT, including
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Table 3 Malaria in pregnancy treatment regimens and estimated costs

Anti-malarial drugs Strength/dosage form Median unit Dosage/frequency Total Total cost (US$)
price’ (US $) number
of tab/cap/
vial/ampule
Oral medications
Clindamycin 150 mg tab/cap 0.077 bmp 4 tabs given twice daily for 7 con- 56 Tap-Cap 43
secutive days
Clindamycin 300 mg tab/cap 0.087 bmp 2 tabs given twice daily for 7 con- 28 Tab-Cap 24
secutive days
Median clindamycin price 34
Quinine 300 mg tab/cap 0.059 smp 2 tabs given twice daily for 7 con- 28 Tab-Cap 1.65
secutive days
Clindamycin 4+ Quinine 4.05*-5.95%*
Parenteral medications
Artesunate (V) 60 mg/vial (3 vials for 1.91 smp 24 mg/kgat0,12,24,and 48 h 12 Vial 2292
51-75 kg individual)
Quinine (IV) 250-300 mg/mlampule  0.42 bmp 10 mg/kg at 0, 8,16,and 24 h 12 ampules 5.04
(including
loading
dose)
Artemisinin-based combinations
Artemether 4 Lumefantrine (AL) 20 mg+120 mg (SPO)* 016 smp 4 tabs given at 0, 8, 24, 36,48, and 24 Tab-Cap 384
60 h over 3 consecutive days
Artesunate + Amodiaquine (AS— 100 mg +270 mg (SPC)¥  0.85 smp 2 tabs given once daily for 3 con- 6 Tab 5.1
AQ) secutive days
Dihydroartemisinin 4 Piperaquine 40 mg+ 320 mg (SPCQ)¥  0.23 smp 4 tabs given once daily for 3 con- 12 Tab-Cap 2.8
(DHA-PPQ) secutive days
Medication for chemoprophylaxis in pregnancy
Sulfadoxine 4 Pyrimethamine (SP) 500 mg+ 25 mg (SPC)*  0.039 smp 3 tabs given at every scheduled 12 Tab-Cap® 047
antenatal visit from 2nd trimester
at least 1 month apart up to
delivery
bmp: Buyer median price; smp: Supplier median price; IV: intravenous
' Calculated from international medical products price guide
* Single-pill combination
$ Calculated as a four antenatal care visit
* Median price of Quinine 4+ 300 mg Clindamycin combination
** Median price of Quinine + 150 mg Clindamycin combination
In some instances, the quinine dose is reduced, and clindamycin dosage may vary
DHA-PPQ, as first-line treatment in second and third Among artemisinin-based combinations recom-

trimesters [1]. More recent data from SSA and many
GMS countries confirm that exposure to ACT (AL or
artemisinin derivatives) were not associated with adverse
pregnancy outcomes during first trimester [32—36, 38] as
well as in second and third trimesters [25, 32, 36, 38—41].
Adverse effects of AL, such as asthenia, poor appetite,
dizziness, nausea, and vomiting, occur significantly less
often with AL compared to other ACT [42]. In addition
to WHO recommendations [1], several guidelines of
non-endemic-malaria countries have adopted AL as the
preferred treatment option for falciparum malaria in sec-
ond and third trimesters [36, 43—46].

mended by the WHO [1], AL as first-line choice has
been widely recommended by approximately three-
quarters of guidelines/PMI reports for treatment of
uncomplicated and complicated falciparum malaria
in second and third trimesters, both in endemic and
non-endemic regions (Table 2). This finding harmo-
nizes with the recent World Malaria Report for treat-
ing uncomplicated confirmed falciparum malaria in the
general population [15]. As first-line treatment, AL is
recommended in 24 of 46 (52%) SSA countries and 11
of 20 (55%) Southeast Asian and Western Pacific coun-
tries, respectively [15]. The extensive use of AL is due to
efficacy, safety, moderate cost (compared to other ACT;
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Table 3); availability as a flavoured, dispersible, pae-
diatric formulation is a distinct advantage for infants,
toddlers and preschool children [47]. However, in
countries, such as Cambodia where ACT resistance is a
problem, national guidelines for first-line therapy need
to be updated regularly because of emergent AS-MQ
resistance and treatment failure. A recent randomized
clinical trial carried out in Bangladesh, Cambodia,
Laos, Burma, and the Democratic Republic of Congo
has affirmed the safety of triple ACT, such as DHA-
PPQ plus mefloquine versus AL plus amodiaquine,
might provide effective treatment and delay emergence
of multidrug anti-malarial resistance [48].

Sub-optimal exposure to lumefantrine, the partner
component of artemether in AL (SPC) that may com-
promise therapeutic efficacy, is a concern with a 3-day
course of AL in treating malaria during late pregnancy
[49, 50]. The plasma concentrations of lumefantrine
treatment were approximately 20% less in pregnant
than in non-pregnant women [50], due to pregnancy-
related physiological changes in drug absorption, and
biotransformation (primarily due to altered hepatic
cytochrome P450 isoenzymes), and increased apparent
volume of drug distribution [11]. Prolonging AL treat-
ment duration from the recommended twice daily for
3-days regimen to the extended 5-days regimen (twice
daily for 5 days) was associated with acceptable tolera-
bility and adequate safety. It enhanced overall lumefan-
trine exposure during late trimesters of pregnancy [49,
50] and among the general population in artemisinin
resistance-emergent regions [51]. Further clinical trials
evaluating the 5-days extended AL regimen for malaria
treatment are awaited [50].

The oral bioavailability of lumefantrine, a lipophilic
drug, is enhanced if it is administered along with milk
or fat-rich meal [1]. Fat-rich food increased the bio-
availability of artemether and lumefantrine by three-
fold and sixfold, respectively [52]. The therapeutic
concentration of lumefantrine must be sustained for
four 48-h asexual life cycles of P. falciparum and to be
at least twice the minimum parasiticidal concentration
on day 7 after the start of treatment in order to opti-
mize the cure rates and to reduce the emergence of
resistance and early stages of gametocyte development
[53]. Ingestion of a fat-rich diet to enhance AL oral bio-
availability has received little attention by most of the
national guidelines/PMI reports (Table 2). Except for
Ethiopia [54], Saudi Arabia [45], South Africa [46], and
Sri Lanka [55], the vast majority of national guidelines
have not addressed this crucial issue, an essential factor
for ensuring lumefantrine plasma concentrations up to
day 7 of treatment.
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Complicated malaria during any trimesters of pregnancy
Severe malaria in pregnancy needs a fast-acting and
very effective treatment to save the mother’s life so
that the risk/benefit equation overcomes any concerns
about the safety of parenteral AS. Artesunate is first-
line anti-malarial drug recommended for treatment of
complicated (severe) malaria in all trimesters of preg-
nancy by international guidelines [1, 56], based on
evidence from various studies [17, 18, 28]. In contrast
to quinine, artesunate had shorter parasite clearance
time and lower gametocyte carriage rate in falciparum
malaria [57]. Artesunate is well tolerated [58] and has a
better safety profile on the risk of miscarriage [33, 58]
or significant congenital malformations [33] if admin-
istered during pregnancy compared to quinine. Unlike
quinine, artesunate does not require an initial loading
dose in severe malaria [1]. Moreover, quinine is associ-
ated with a higher risk of hypoglycaemia compared to
artesunate, particularly in second and third trimesters,
which may be refractory to intravenous glucose and
may even be fatal [18, 28].

Whereas 18 of 35 (51.4%) of the reviewed guidelines/
PMI reports have adhered to international guidelines
regarding intravenous artesunate as a first-line option
for treating complicated malaria in first trimester of
pregnancy [1, 56], almost all guidelines have adopted
intravenous artesunate for treating complicated malaria
in the second and third trimesters. The guidelines for
Benin [54] and Sudan [59] recommend either paren-
teral quinine or artesunate whereas in Cote d’Ivoire
[54] parenteral quinine is recommended to treat com-
plicated malaria during second and third trimesters.
Paradoxically, however, in Cote d’Ivoire [54] parenteral
artesunate is recommended for complicated malaria
in general population. However, severe and refractory
quinine-induced hypoglycaemia is more likely to occur
in late than early trimesters [1], unless parenteral qui-
nine is administered concomitantly along with glu-
cose. The reluctance of some guidelines to recommend
artesunate for treating complicated malaria in the first
trimester can be attributed to safety risk controversy
over artesunate; quinine during early trimester is asso-
ciated with potentially less hypoglycaemic risk than
during late trimesters [1]. Moreover, drug cost seems
to be a deterrent for not recommending artesunate,
since intravenous artesunate per treatment course
costs $22.92 compared to $5.04 for intravenous quinine
(Table 3). High drug cost is an impediment, especially
in countries with limited healthcare budgets.

Malaria chemoprevention in pregnancy
Based on robust evidence, WHO [8, 9] has proposed
the IPTp strategy to mitigate adverse effects of malaria
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on maternal and fetal outcomes. IPTp should be imple-
mented in malaria-endemic regions with high (stable)
transmission as in Africa, where falciparum malaria
is more prevalent. The IPTp policy requires that SP is
administered to pregnant women (regardless of whether
malaria parasites are identified in peripheral blood film
or otherwise) at each scheduled antenatal visits starting
as early as possible at the beginning of the second trimes-
ter around 13th week of gestation. Subsequent doses are
to be administered at monthly intervals until delivery.
The IPTp-SP strategy should be implemented as DOT of
three SPC tablets (each tablet containing 500 mg/25 mg
SP) [1, 8], administered by attending healthcare person-
nel as an integral component of antenatal care. DOT
requirement of IPTp-SP policy is a vital strategy to ensure
that the full preventive dose (i.e., three SPC of SP) is
indeed ingested. Among 23 African countries that are
required to implement IPTp-SP, the DOT requirement
has not been explicitly stated in 8 (37.8%) national guide-
lines/reports, including that of Angola [54], Benin [54],
Ghana [54], Liberia [54], Madagascar [54], Sierra Leone
[54], Zambia [54], and Somalia [60] (Table 2). Although
several guidelines adopt the DOT approach, its imple-
mentation in real-world practice is uncertain. Recently,
poor adherence to DOT has been reported in Kenya,
Nigeria and Tanzania, although DOT has been explicit
in malaria guidelines of these countries [61]. National
malaria plans of Ethiopia [54], South Africa [46] and
Sudan [59] do not include IPTp-SP strategy as a part of
their national malaria plans because of the relatively low
intensity of malaria transmission in these countries, and
in Rwanda due to increased parasite resistance to SP [54].
Antenatal healthcare providers should carefully adhere to
the recommended DOT policy to ensure that the IPTp-
SP strategy is effectively implemented. It is worth noting
that WHO has not recommended IPTp strategy in coun-
tries with low transmission or high SP resistance, which
is a gap in care for pregnant women, and involves other
strategies, such as frequent testing and treating.

The requirement to administer daily dose of folic acid
in the IPTp-SP strategy merits further attention. The rec-
ommended dose of folic acid in early pregnancy (400 pg
daily) along with iron is for prevention of maternal anae-
mia. However, women with high risk or family history of
neural tube defects should receive 5000 pg (5 mg) daily
instead, to prevent neural tube defects, ideally adminis-
tered before pregnancy, but if in first trimester when it
would not conflict with IPTp since it is not recommended
in the first trimester. The therapeutic dilemma over folic
acid is among those women who have severe anaemia,
especially associated with risk of severe malaria, who
may require iron and higher dose of folic acid in excess
of the usual recommended dose; WHO Guidelines are
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not clear on how this should be managed. According to
WHO recommendations [8], folic acid supplement at
a dose of 400 pg daily should be administered to preg-
nant women on IPTp-SP since it assures desired benefits
without compromising IPTp-SP effectiveness. However,
dose>5000 pg per day should be avoided because it
antagonizes the anti-malarial efficacy of folate antago-
nists (SP) by pharmacodynamic antagonism [8, 62].
Almost all guidelines/PMI reports that adopted IPTp-
SP strategy in their national guidelines have adhered to
the WHO-recommended dose of folic acid, except for
Angola [54], Cameroon [54] and Mozambique [54] PMI
reports, which advocate>1000 pg daily. The guidelines
need to be clear on moderate and severe anaemia, which
is common in pregnant women especially in Asia where
higher doses of folic acid may be justified along with
other interventions, such as de-worming and vitamin A
supplementation.

Falciparum malaria in pregnancy causes several harm-
ful severe effects on maternal and fetal outcomes. WHO
IPTp-SP strategy is recommended to prevent or miti-
gate malaria-related outcomes [8]. In pregnant women,
HIV infection is associated with a significant increase
in the prevalence of malaria [63, 64]. In HIV-positive
pregnant women, cotrimoxazole prophylaxis is required
to prevent Pmeumocystis jirovecii opportunistic infec-
tion [65]. Of note, IPTp-SP strategy is inappropriate in
HIV-infected pregnant women who are already on cot-
rimoxazole prophylaxis to avoid the exacerbation risk
of sulfonamide-related adverse effects, especially severe
cutaneous reaction [66]. WHO IPTp-SP strategy remains
valid even in areas where quintuple mutations linked to
SP resistance are prevalent in P falciparum [9]. How-
ever, a recent meta-analysis showed that IPTp-SP might
not be effective in areas where the prevalence of sextuple
mutation is common, and alternative strategies to replace
IPTp-SP is a pressing research priority to control malaria
in pregnancy [67]. Therefore, it may be arguable whether
WHO IPTp-SP strategy remains valid. DHA-PPQ is a
valuable alternative to replace SP in IPTp [68], and more
recent meta-analysis data have confirmed that previ-
ous concerns about repolarization-related cardiotoxicity
need not limit its use for the prevention and treatment of
malaria [69]. However, concurrent use of cotrimoxazole
and DHA-PPQ is best avoided. Moreover, cotrimoxa-
zole prophylaxis has been demonstrated to be non-infe-
rior to WHO IPTp-SP strategy in pregnant women with
HIV regarding infant mortality, LBW, placental malaria,
maternal death, and treatment-limiting adverse events
[70]. Despite the clinical importance of IPTp-SP contra-
indication in such patients, this therapeutic issue has
received scant attention in several guidelines. Seventeen
of 23 (73.9%) PMI reports stating IPTp-SP policy, do not
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provide guidance on adverse consequences of drug—drug
interactions between SP and cotrimoxazole (Table 2).
Although more than one million HIV-positive women at
risk of contracting malaria become pregnant every year
in SSA countries, such as Kenya, Malawi, Mozambique,
Tanzania, and Zambia [71], the national guidelines of
these countries have overlooked and never addressed this
important public health issue (Table 2).

Limitations of this review

First, non-inclusion of several national guidelines of East-
ern Mediterranean and Asian countries known to be
endemic with malaria such as Yemen, Syria, Iran, Iraq,
Pakistan, and Afghanistan; second, non-inclusion of
Francophone countries in North Africa, and Hispano-
phone and Lusophone countries of PAHO in Central
and South America eliminated the national guidelines of
many countries with high malaria prevalence.

Conclusion

This review revealed that most of the revised national
guidelines/PMI-MOP reports are non-compliant to
WHO Guidelines recommendations. Two-third of the
revised guidelines have adopted oral quinine monother-
apy to treat uncomplicated malaria during first trimester,
instead of quinine plus clindamycin combination recom-
mended by WHO Guidelines. Among ACT, three-quar-
ters of guidelines for uncomplicated and complicated
malaria recommend AL during second and third tri-
mesters. A few of the guidelines continue to recommend
intravenous quinine instead of artesunate for treating
complicated malaria infections in late pregnancy in spite
of potential high risk of refractory and fatal hypoglycae-
mia. Some countries have been slow to adopt parenteral
artesunate at all, unrelated to specific concerns around
safety in pregnancy.

Contrary to WHO recommendations, half of the guide-
lines recommend intravenous quinine instead of artesu-
nate for treating complicated malaria in first trimester,
most likely due to drug cost considerations. As a com-
ponent of IPTp-SP strategy, DOT has been overlooked
by one-third of the guidelines that recommend IPTp-
SP policy. Three-quarters of the revised guidelines have
overlooked the contra-indication of IPTp-SP implemen-
tation in HIV-co-infected pregnant women receiving cot-
rimoxazole prophylaxis. These lacunae in the guidelines
of several countries must be addressed by policymakers
to comply with current evidence-based international
guidelines.
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