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Introduction

Sub-Saharan Africa accounted for nearly 95% of the predicted 247 million cases of malaria that
occurred globally in 2021. Furthermore, it was estimated that 40 million pregnancies occurred in the
moderate- to high-transmission countries of sub-Saharan Africa, of which 13.3 million (32%) were exposed
to malaria infection. Pregnancy-related malaria is a serious public health challenge. Worldwide, an estimated
125 million pregnancies are at risk of contracting malaria each year. Malaria poses a potentially fatal risk to
both mother and child. Strong evidence supports chemoprevention's e�ectiveness in reducing malaria
prevalence in selected high-risk populations like pregnant women. Sulfadoxine pyrimethamine (SP) is the
recommended intermittent preventative medication for uncomplicated malaria in pregnancy, however not
all pregnant women – such as those with HIV or in their �rst trimester of pregnancy – are eligible for it. To
meet SDG 3 of universal health coverage and equitable access to healthcare services, as well as support
endemic countries with their elimination agenda, there is an urgent need to �ll this medicine gap.

MMV has been working on new drug recombinations to address this market failure. This is part of
its commitment to advancing the gender equity agenda. MMV aims to provide informed therapeutic
choices for malaria protection across all pregnant women populations living in Sub-Saharan Africa.
Currently, MMV is looking at a new molecular combination of pyronaridine and piperaquine as a
chemo-prophylactic treatment for malaria during pregnancy. The suggested course of action includes taking
three tablets once a day for two days in a row every month till delivery. It is safe to start this treatment during
the �rst month of pregnancy, and pregnant women living with HIV can use it in conjunction with
cotrimoxazole. Fasting is not necessary. Comparable side e�ects and similar e�ciency in preventing malaria
are associated with SP while alleviating the rising worries about the increase of SP resistance. Newborn
weight is not impacted by the treatment.

As such, this report aims to assist MMV in collecting additional non-clinical data evidence to
inform the product development as well as its introduction plan. Its goal is to understand countries and
other stakeholders’ interest in adopting this new intervention and to identify early any potential
implementation challenges related to the product attributes by answering the following questions: (1) what
are the anticipated implementation barriers and facilitators of this new malaria prevention treatment
targeting malaria in pregnancy? And, (2) what needs to be put in place to create an enabling environment to
facilitate the adoption and uptake of the new product?

To address these questions, the report is organized as follows. In a preliminary part, we present the
literature review on the topic and the research methodology used for this project. In the �rst part, we present
the results of the interviews carried out, demonstrating the �rst spontaneous reactions of the interviewees to
the introduction of the new drug and evaluating the potential demand for it. The second part is devoted to
the analysis of the research, where a number of di�erent points are addressed such as how to create an
environment that facilitates the acceptance and uptake of the new product. The third and �nal part is a
section dedicated to recommendations for the new drug to �t into current malaria elimination strategies.
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Literature review
According to the WHO, in 2022, globally, an estimated 249 million malaria episodes occurred,

causing the loss of 608,000 lives in 85 di�erent nations. The African region has borne a signi�cantly high
burden of this disease, hosting 94 percent of global malaria cases, quanti�ed at 233 million, and 95 percent
of deaths, amounting to 580,000. Importantly, children under the age of 5 made up about 80 percent of
fatal malaria deaths within this region (WHO, 2023).

Malaria infection during pregnancy

Detailed examination showed that malaria poses an extreme risk for pregnant women, who
are more susceptible to malaria infections, with higher frequency and severity of the disease due to depressed
cellular immunity during pregnancy (Dhiman, 2012). Malaria infection can cause serious risks to the
mother, the fetus, and the newborn. It is critical that pregnant women living in malaria-endemic areas
receive preventive care and timely treatment to reduce the risk of complications (Bauserman et al., 2019).

The literature states that the susceptibility of pregnant women to malaria stems from alterations in
their immune systems during pregnancy, coupled with the introduction of a new bodily organ, the placenta,
which o�ers novel attachment sites for parasites. Unlike adults who have developed partial immunity
through recurrent malaria infections, pregnant women experience a decrease in their immunity to malaria.
Consequently, malaria infection during pregnancy can result in detrimental consequences for both the
mother and the developing fetus. These adverse e�ects include maternal anemia, fetal loss, premature birth,
restricted fetal growth within the womb, and the delivery of infants with low birth weight—weighing less
than 2500 grams or 5.5 pounds—posing an increased risk of mortality. This issue is particularly challenging
for women in their initial and subsequent pregnancies, as well as those who are HIV-positive (CDC, 2018).
The malaria infection also poses a signi�cant risk for perinatal, neonatal, and infant mortality. In 2022, in 33
countries of the WHO African Region, an estimated 35.4 million pregnancies occurred, of which about 36
percent were exposed to malaria infection. The prevalence of malaria exposure during pregnancy was highest
in parts of West and Central Africa. Despite this, between 2021 and 2022, exposure to malaria in pregnancy
remained constant in the WHO African Region. It is believed that e�ective prevention of cases caused by
malaria infection can signi�cantly reduce neonatal and infant mortality.

The co-infection of malaria and HIV

Another considerable risk, speci�cally for pregnant women, is the concomitant infection of
malaria and HIV which can pose signi�cant risks to both mother and child. Involved women are particularly
susceptible to complications during pregnancy because of their immunosuppressive status due to HIV.
When a woman is a�ected by both, the risk of these complications may increase even further. In fact, malaria
can accelerate the progression of HIV infection and increase the viral load in the blood, worsening the
woman's immunological condition. On the other hand, HIV can a�ect the body's immune response to
malaria, making the woman more susceptible to the complications associated with this disease.
Consequently, malaria-HIV co-infection during pregnancy requires appropriate management and treatment
for both conditions to minimize health risks to mother and baby. A�ected women show a generally doubled
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HIV viral load when a�ected by malaria during pregnancy.
Geographically, malaria and HIV are predominantly concentrated in tropical and subtropical areas

of the world, including sub-Saharan Africa (SSA). About 70 percent of HIV-infected people globally live in
this region, where 350 million individuals are at risk for malaria. Because of this overlap, a signi�cant
combined impact is expected. Malaria was identi�ed as the third leading cause of HIV-related morbidity in a
systematic review of Africa (Kwenti, 2018).

Factors In�uencing its Escalation in Sub-Saharan Africa

The incidence of malaria places a heavy burden on people in endemic regions and is likely to
increase due to several factors. First, favorable climate and environmental conditions for mosquitoes,
inadequate mosquito control strategies, and drug-resistant malaria parasites exacerbate disease transmission.
Mosquito resistance to insecticides and partial artemisinin resistance are growing threats, with the World
Health Organization noting resistance in Africa, including Eritrea, Rwanda, Uganda, and Tanzania. Regular
monitoring of antimalarial drug e�cacy is critical to address this issue (WHO, 2023; Protopopo� et al.,
2009). Second, human migration and displacement can introduce malaria to new regions, increasing
outbreak risks. Natural disasters and con�icts disrupt health systems, worsen overcrowding, and deteriorate
infrastructure, all of which facilitate malaria spread. Poverty, lack of healthcare access, and inadequate
infrastructure further increase vulnerability, leading to delayed diagnosis and treatment, particularly in
remote areas. Lastly, factors such as lack of education, low income, poor housing, and agricultural
occupations increase infection risk in Sub-Saharan Africa (SSA). Public policies to reduce healthcare
inequalities and improve economic and educational opportunities can mitigate malaria's impact in SSA
(Degarege et al., 2019).

Protection against Malaria in Pregnancy

The WHO recommends the following options to protect pregnant women from malaria: (1)
Mosquito avoidance, including the use of insecticide-treated nets (ITNs) and indoor residual spraying, (2)
Intermittent Preventive Treatment with the active ingredient SP (IPTp-SP) and regular screening, detection
and treatment of acute malaria cases (ISTp) (WHO, 2023). This is largely con�rmed in the literature, which
further emphasizes the e�cacy of combining ITNs with IPTp-SP (Mlugu et al., 2020; Travassos & Laufer,
2022; Wylie & Rogerson, 2023; Schantz-Dunn & Nour, 2009; Rogerson et al., 2007).

Intermittent Preventive Treatment for Malaria in Pregnancy

Intermittent Preventive Treatment of Malaria in Pregnancy (IPTp) was developed speci�cally for
pregnant women to reduce the burden of malaria on them and its e�ects on the fetus. It has been shown to
prevent mother-to-child transmission of malaria and reduce other complications (Ndu et al., 2020). It was
estimated that there would be about 914,000 low-birth-weight infants in 2022, compared with an estimated
393,000 low-birth-weight infants with current coverage of IPTp prophylaxis in these regions. A series of
recent studies have also indicated that the current use of IPTp has averted numerous episodes of low birth
weight (Slutsker & Leke, 2023).

6



IPTp is generally recognized as an e�ective method of protection for pregnant women (Sicuri et al.,
2010). According to the WHO (2023), “IPTp is generally highly cost-e�ective, widely accepted, feasible for
delivery and justi�ed by a large body of evidence generated over several decades”.

The WHO guides new malaria chemoprevention development, emphasizing drug characteristics
like safety, e�cacy, and resistance prevention (WHO, 2023). Sulfadoxine-Pyrimethamine (SP) is the
recommended IPTp option for HIV-uninfected women, with good safety and e�cacy pro�les when
administered during antenatal check-ups starting in the second trimester. Three or more doses are
recommended, spaced a month apart (Figueroa-Romero et al., 2022; WHO, 2023). Three doses are crucial
for e�ectiveness (Dosoo et al., 2021). IPTp-SP aligns with WHO’s preferred characteristics, allowing safe
administration up to delivery and suitable for direct observation therapy. It can be taken with or without
food and is available in a �xed-dose formulation, enhancing compliance (WHO, 2023).

Despite the favorable product characteristics of IPTp-SP, however, uptake in Sub-Saharan Africa is
still low (Darteh et al., 2021). This raises the question of what product characteristics or additional
measures would be required to facilitate the implementation of a new chemoprevention. However, the
further upscaling of IPTp in its current form is not without controversy (Mlugu et al., 2020). Major
concerns exist about the future e�cacy of SP as resistance is increasing in Africa. Currently, SP is still
endorsed in areas where there is moderate-to-mid-level resistance to SP, as studies have shown that IPTp-SP
continues to have a positive impact on birth outcomes. In high-resistance areas, it is advised against the use
of SP (WHO, 2013).

The limitations of the current Chemoprevention for Malaria in Pregnancy

Although IPTp-SP is widely supported, its limitations in achieving total malaria elimination are

increasingly recognized. A major issue is that not all pregnant women are eligible for SP. Women in the �rst

trimester are advised against using SP due to limited evidence on fetal development e�ects. HIV-positive

women are also ineligible due to adverse interactions between SP and cotrimoxazole, leaving some of the

most vulnerable without protection (Figueroa-Romero et al., 2022).

Resistance to SP is becoming widespread in Sub-Saharan Africa, particularly in the eastern and

southeastern regions, necessitating an alternative drug for IPTp (Flegg et al., 2022). Additionally, IPTp relies

on current healthcare structures for administration during antenatal care visits, which poses challenges in

uptake. These limitations must be addressed to improve public health policy e�ectiveness. To improve the

e�ectiveness of public health policy, these limitations would need to be addressed in parallel (Ogba et al.,

2022).

The WHO recently issued a new �eld guide recommending community-based delivery approaches

of IPTp (c-IPTp) as a possible solution in addressing weaknesses in the healthcare delivery system to improve

the uptake and coverage of IPTp (WHO 2024).
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Given the limitations of widespread resistance to IPTp-SP, a new preventive treatment is proposed
to ensure no one is left behind in high-resistance areas (Mathenge et al., 2020). The proposed alternative is a
combination of approved antimalarials, speci�cally pyronaridine (PYR) and piperaquine (PPQ),
recommended for potential use in �rst-trimester pregnancy by the WHO (Malaria Policy Advisory Group,
2023).

PPQ and PYR are key antimalarial drugs known for their e�ectiveness against Plasmodium
falciparum and their extended half-life, which ensures prolonged action in the body. This combination
would not only enhance treatment e�cacy through a synergistic e�ect but also help prevent drug resistance,
addressing a major challenge in malaria control (Mathenge et al., 2020).

Piperaquine

The �xed-dose combination of Dihydroartemisinin/Piperaquine (DHA/PPQ), known on the
market as Eurartesim (WHO, 2022), has garnered signi�cant attention and commendation from expert
committees owing to its commendable risk-bene�t pro�le. Expert recommendations highlight its safety and
e�cacy, even during pregnancy, presenting a valuable alternative to treatments incorporating me�oquine or
amodiaquine. This combination proves e�cacious in addressing uncomplicated malaria cases, showcasing
promising outcomes. Its relatively low incidence of side e�ects, particularly among children, is noteworthy,
although cautious administration is advised concerning its use in what is referred to as 'early pregnancy,' a
term requiring further clari�cation regarding the speci�c gestational period.

Despite its overall positive attributes, there exist potential risks associated with PPQ, notably the
small concern of cardiotoxicity marked by QT interval prolongation, necessitating vigilance in its utilization.
Moreover, documented instances of increased resistance to PPQ, notably observed in Southeast Asia over
the past decade, underscore the crucial need for ongoing surveillance and meticulous administration to
preserve its e�cacy in combating malaria (Rosenthal & Ng, 2020).

Pyronaridine

Pyronaridine-Artesunate (PYR-AS), commercially known as Pyramax, also stands as a �xed-dose
combination medication (WHO, 2019) recognized for its e�cacy in combating speci�c types of malaria
caused by Plasmodium falciparum and Plasmodium Vivax. However, caution is advised regarding its
administration in early pregnancy, although, in critical situations where the mother's life is endangered by
malaria, healthcare providers might consider its use.

The prescribed dosage regimen typically involves a �xed-dose combination tablet administered once
daily for a consecutive three-day period, constituting a complete course of treatment.

A combined solution?

The PYR-PPQ combination is sought for its potential synergistic e�ects, enhancing e�cacy against
malaria parasites while reducing resistance risk (Mathenge et al., 2020). This combination o�ers extended
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action and broader coverage against multiple stages of the malaria parasite's life cycle. However, e�ectiveness
may vary based on geographical location and resistance patterns. Furthermore, despite the favorable �ndings
of the PYR-PPQ combination in clinical studies, di�erent countries and regions may have di�erent
guidelines for treating malaria which could oppose the implementation of the new drug locally.

As such, more non-clinical data evidence must be gathered to support both the PYR-PPQ product
development and its introduction strategy, as the product development is currently underway intending to
receive approval from a strict regulatory body within three to four years as was detailed in the MMV ARP
project brief. Additionally, according to the WHO's Global Malaria Program, there is a desire to implement
the usage of the PYR-PPQ combination during the �rst trimester of pregnancy (WHO, 2023). Thus, it will
be crucial to comprehend the motivation of nations in implementing this new intervention and to spot any
possible implementation issues with the product qualities as soon as possible.

However, the drug's e�cacy, side e�ects (or lack thereof), cost, and availability of various
combinations would all play a role in how soon the drug was implemented. Case studies show the
importance of qualitative research and its role in understanding the barriers and facilitators of new
chemoprevention methods, and their applicability to pregnancy – as the limited knowledge on the
PYR-PPQ combination, among other antimalarial treatments, is even less researched on pregnant
individuals. Bridging the knowledge gap between clinical trials and “on-the-�eld” expertise is what our
research team will attempt to undertake.
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Methodology

Setting

In the interest of having a holistic view of the information we collected, we intended to interview
experts from di�erent regions in SSA for their unique characteristics – Western Africa for it is a
malaria-endemic zone, Eastern Africa for its documented increase in resistance, and Southern Africa for its
research. After extended discussion with MMV for coordination with a separate research team, the �nal
selected countries were Burkina Faso, Malawi, Mali, and Tanzania. Furthermore, some of the insights
gleaned from these countries were found to be applied to their region in general, due to cultural and
socio-political similarities.

Research Design & Respondent Selection

Our qualitative research aimed at gaining insight into the complex context surrounding the
implementation of this new malaria prevention treatment, speci�cally designed for use during pregnancy.

The primary focus was on understanding and delineating the barriers and facilitators anticipated in
the adoption and execution of this innovative approach. Framed within this overarching objective, our study
aims to address speci�c research questions, notably: (1) the identi�cation and exploration of anticipated
implementation barriers and facilitators of this new malaria prevention treatment in pregnancy, and (2) the
formulation of a possible strategy to cultivate an environment conducive to fostering the adoption and
uptake of this new drug.

Protocol:

The research methodology hinged signi�cantly on semi-structured interviews, designed to extract
comprehensive insights from key stakeholders operating within the local and global malaria community and
explore their potential interests for this new intervention. The participant selection process was done
through strati�ed sampling methods facilitated by our partner, the MMV. Stakeholders of interest spanned a
diverse spectrum, encompassing representatives from National Malaria Control Programs, implementing
agencies, and policymakers.

The interview protocol was carefully designed, drawing from established qualitative research
guidelines, acquired through a recognized workbook (Hennink et al., 2020), and insights gleaned during the
Applied Research Foundations (ARP) course session conducted on November 28th, 2023 – dedicated
entirely on the conduct of qualitative methods and interviews. Our commitment to ethical conduct
remained steadfast throughout the research process.

Data Collection

The interviews were conducted through online phone and video calls that lasted between 40 to 70
minutes. A questionnaire guideline was written by the ARP29 team; as well as followed through by MMV
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colleagues to ensure it met their needs and standards. Between the months of April and May 2024, a total of
16 respondents were questioned – with 15 being the perceived saturation – from the abovementioned
chosen countries as well as experts from international organizations and other cross-border authorities on
malaria that had worked in the regions.

The respondents who provided the information in this report were from the following institutions
and organizations:

● Centers for Disease Control and Prevention (1)
● JHPiego (2)
● Malaria Research and Training Centers (1)
● Ministries of Health, which includes;

○ National Institutes for Medical Research (2)
○ National Malaria Control Programs (4)
○ Reproductive and Child Health Section (1)

● Research Groups (2)
● Roll Back Malaria (1)
● Universities (1)
● World Health Organization (1)

As the majority of our respondents have had experience as implementers within the malaria community, our
research predominantly re�ects their perspective. Therefore, to ensure a balanced analysis, it was important
to also give particular consideration to the opinions of other groups who might have di�erent experiences or
viewpoints.

Data Analysis

Inductive approach:

We adopt an inductive approach to our data (Caul�eld, 2019). This signi�es that the themes and
patterns identi�ed during our analysis organically emerge solely from the rich pool of information gleaned
from the interviews. Importantly, these themes will not be preconceived or predetermined, allowing for an
un�ltered, unbiased exploration of the interview data. The data obtained from our interviews was not
transformed into quantitative data, it was digitized through a transcript writing software, and we conducted
the thematic analysis manually.

Thematic analysis:

For data analysis derived from the interviews, we utilized thematic analysis – through the
identi�cation of recurring themes and patterns within the transcribed data, this allows us to collect key ideas,
concerns, and expectations of the global malaria community and identify those concepts that emerge more
frequently.
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Since we aim to explore the potential interest of representatives of the global malaria community for
this new malaria prevention and identify potential barriers and facilitators to its implementation, it is useful
to have both an overview of the perceptions mentioned by our interview partners and to identify those that
are frequently repeated in order to assess their priority and relevance.

Ethics:

We paid particular attention to ethical considerations, encompassing informed consent,
con�dentiality protocols, GGI ethical clearance, robust data protection measures, and alignment with the
directives set forth by relevant ethics committees or review boards.

The interviews were recorded through audio only upon receiving explicit consent from the
participants, used for transcription purposes, and immediately deleted after analysis. Subsequently,
management, anonymization, and secure storage of data on servers provided by the Geneva Graduate
Institute forti�ed con�dentiality and privacy safeguards.

Limitations:

In acknowledging the inherent limitations and potential biases within our chosen methodology, we
recognize their potential impact on the outcomes of our study: the susceptibility to response or
non-response biases, along with biases stemming from our questionnaire design, attributed to our varying
levels of expertise—a dual aspect that could serve as both an asset and a hindrance to our research – as well as
biases stemming from the sampling. These are re�ected upon as we analyze the data collected.

Furthermore, it should be acknowledged that the country selection represents only a small sample
of the countries in the SSA region and therefore does not fully encompass the range of perspectives that exist
on the topic in question. It is also important to note that the selection of countries was in�uenced by the
intention to complement the countries covered in an ongoing study at MMV, which in�uenced our initial
country selection.

Additionally, we had assumed that time constraints may hinder our aspiration to interview all
intended participants comprehensively; and indeed, we were not able to have equal amounts of respondents
per chosen country. Furthermore, the remote nature of interviews posed a challenge, limiting our ability to
capture non-verbal cues, thereby potentially a�ecting the depth of understanding during data collection.

We also acknowledge that language can signi�cantly in�uence the nature of responses obtained in
our research. Although our team is pro�cient in multiple languages – English, French, German, and Italian
– the diverse linguistic landscape across the African continent surpasses our capacities. Therefore, to
facilitate communication during interviews, participants needed to be pro�cient in at least one of the
aforementioned languages, potentially resulting in some concepts being lost in translation during the
interview process.
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Findings

Respondents’ Spontaneous Reactions to the New Drug

When the idea of the new drug was presented to the respondents, the reactions were mostly positive
and the idea was well received. Having more treatment options is the most common desire, despite any
complications that may accompany the new drug’s implementation, respondents felt it was more important
to have more alternatives available to the population. However, according to the description presented, the
most common sentiment was concern about the number of pills to be taken and about the 2-day dosing
regimen. This is especially because of di�culties in terms of ensuring compliance and actual uptake of the
drug. The more pills to be taken, the more skeptical the respondents were. The compatibility with
cotrimazoxole to include pregnant women with HIV was very surprising to a few of the interviewees. The
possibility for pregnant women living with HIV to receive treatment was perceived as a brilliant and exciting
idea. However, the initial reaction of many respondents was directed towards the number of pills to be taken
and the way of taking them. Another positive aspect – that was highlighted by several respondents – was the
possibility of taking the new medication in all trimesters, particularly the fact that it could be taken from the
�rst trimester. Some considered this feature as less crucial, however, given that women often delayed their
�rst ANC visit beyond the �rst trimester.

A common reaction was a concern over the cost: many respondents welcomed the idea of a new
drug positively but were immediately concerned about the potential cost of this new intervention. A new
combination could be greatly accepted – if it is at an equal or similar cost to current SP usage.

Demand

Many participants expressed interest in the new medication, recognizing a potential demand,
particularly as an alternative in the face of emerging resistance against SP.

It seems that the level of demand also largely depends on elements such as price competitiveness in
comparison to SP, the WHO’s endorsement, and concrete evidence of the new drug’s e�cacy. The two-day
dosing regimen was again seen as a complication that might lower demand.

Certain participants, particularly from West Africa, emphasized that demand for the new drug is
likely to be area-speci�c, potentially higher in Eastern African countries due to higher resistance levels.
Western African countries might be slower to adopt the new drug due to currently lower resistance levels
and the advantages of SP over the new drug, such as its one-day dosing regimen and positive e�ect on birth
weight. The other two positive features of the new drug, namely �rst-trimester safety and compatibility with
cotrimoxazole, were less frequently mentioned as speci�c demand-generating factors.
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As will be discussed in more detail below, one participant was less enthusiastic about the new agent,
emphasizing the need to clarify the health community's goals with chemoprevention: whether the priority is
to increase birth weight or to achieve complete malaria elimination. The demand for the new agent would
likely depend on which priority is set. If the focus is on improving birth weight, SP remains the gold
standard due to its positive e�ect on birth weight, attributed to its antibacterial properties rather than solely
its malaria prevention e�ects. Thus, preventing malaria alone, without enhancing birth weight, would not
justify recommending an alternative agent. The participant in this scenario questioned the high demand for
the new agent, given its other limitations derived from its product characteristics. They suggested that the
demand for the new medication would then ultimately depend on its cost, viewing it as just another
additional option in the existing toolkit against malaria. It would need to be demonstrated that eradicating
malaria in pregnant women signi�cantly reduces transmission to justify higher expenditure on this new
agent.

Conversely, the WHO representative, while acknowledging the above discussion around birth
weight believed that despite a lack of evidence showcasing PPQ-PYN's positive e�ect on birth weight, there
remains a demand for the new medication, particularly in regions with high resistance. While SP remains
superior in areas without resistance, potentially leading to lower demand for the new medication, the new
drug would have a distinct advantage and higher demand in regions with high resistance.

While there is signi�cant interest and potential demand for the new PPQ-PYN combination, its
success will likely depend on addressing key limitations deriving from its product characteristics. The
potential demand seems to predominantly exist in areas with high SP resistance, where it is viewed as a
suitable alternative and important addition to the malaria treatment toolkit, despite some of its less favorable
characteristics.

To create a favorable environment for the introduction of the product, the interest groups must be
convinced of the usefulness of the new agent and the ability to address key issues resulting from its product
characteristics, with accompanying policy measures.

Anticipated implementation barriers and facilitators of new malaria prevention
treatment

Barriers:

Since the new molecule combination is likely to be introduced via the existing delivery structures
such as ANC, the already existing limits of the health care system, especially linked to the administration of
SP, are likely to be barriers to the implementation of the new molecule combination. In fact, pregnant
women in Sub-Saharan Africa are currently encountering several obstacles while accessing healthcare. These
barriers which will be discussed below are logistical, �nancial, infrastructural, geographical, and also
cultural.
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First of all, a major challenge identi�ed by experts is the necessity for supervised administration of
the current malaria chemoprevention drug for pregnant women. As it has been highlighted by our
respondents, there is the need to administer the drug which is currently in use under supervision. In
fact, although in most cases chemoprevention drugs for malaria are available in health facilities, pregnant
women must take them in front of health workers in such a way that they can properly supervise the drug
administration. This is a traditional intake model, the goal of which is to make sure that pregnant women
actually ingest the drug, because in some cases, due to pregnancy nausea or other reasons, there is the risk
that the drug will not be taken properly unless under supervision. In fact, in Burkina Faso for example, this
supervised intake, “la prise supervisée”, also referred to as Directly-Observed Therapy (DOT), is considered a
limitation from a logistical point of view because it requires pregnant women to compulsorily travel to
health centers to receive treatment doses.

Travel and reaching centers and health facilities represent another signi�cant obstacle:
geographical factors and consequent �nancial limitations arising from transport costs reduce the
accessibility to health care for pregnant women.

Having access to adequate prenatal services is not a given. As a matter of fact, in some regions and
villages located in remote areas, adequate health infrastructure may be lacking, scarce, or inaccessible, forcing
pregnant women to travel longer distances to access the essential health services they need. As a result, there
is no easy and early access to adequate prenatal health assistance. This is also a major limitation with regard
to treatment follow-up: continuous monitoring and regular frequency of the drug regimen and prenatal
visits for pregnant women, either at facilities or through home visits, ensures that treatment protocols are
working and, most importantly, facilitates prompt intervention in case any complications or problems that
require immediate attention arise. In the case of IPTp, it is necessary to be able to ensure continuous and
consecutive dosing, especially in less controlled settings, to ensure proper e�cacy. E�orts are currently
underway to address this problem, such as through the establishment of community maternity units sta�ed
by trained nurses. However, funding and organizational obstacles are challenges that persist and threaten
these e�orts.

Financial constraints constitute an additional challenge. Although current policies o�er free or
subsidized care for pregnant women, not all countries o�er subsidized or free services for health care during
maternity. In addition to this, there are di�culties regarding resource de�ciencies within the healthcare
system. This includes for example occasional shortages in the supply of essential drugs, shortages in the sta�
members, and depletion of SP supplies, which hampers access to preventive measures, especially in rural
areas that are consequently underserved. Problems concerning the supply chain pose a signi�cant obstacle.
Shortages can occur at various points in the supply chain, from central procurement to local distribution,
ultimately a�ecting pregnant women's ability to obtain the necessary drugs. Stock-outs can be due to delays
in orders, deliveries, and source availability at a national level, thus disrupting continuity in care, a problem
that is exacerbated by decentralized supply systems and logistical challenges that can take a long time to
resolve.

Moreover, consultation fees, although they may seem to be within the norm, or relatively low, still
pose non-negligible obstacles for pregnant women from impoverished backgrounds, further exacerbating
challenges and inequalities while accessing health care. The cost of antenatal care is not only that of
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consultation, but might also include additional expenses such as the cost of transportation to get to the
facility, and the cost of essential supplies, which impose signi�cant additional �nancial burdens. This
�nancial pressure not only deters women from regular checkups but also limits their ability to access
preventive measures such as chemoprevention and insecticidal mosquito nets.

Cultural aspects and pressures from society cannot be overlooked. In some communities, for
example, cultural beliefs regarding early pregnancy disclosure, and consequently reluctance to reapply for
early prenatal care, clearly a�ect timely access to care. Social taboos have had as important an impact as
�nancial constraints. In fact, some cultural norms and traditional practices favor secrecy about the condition
of pregnancy before the �rst movements of the fetus, which then leads to a delay in seeking medical care
until just the later stages of pregnancy.
Another cultural aspect to mention is that in some regions, societal expectations often require women to
seek permission from their family members, particularly their husbands, before starting any treatment.
Often the spouse must compulsorily accompany the woman to visits, a practice that, while intended to
encourage family involvement, inadvertently creates di�culties for single or unsupported pregnant women,
highlighting the need for equitable access that is independent of the woman's marital status.

In addition to inadequate support from family and husbands, di�culties are to be seen in
conjunction with other competing responsibilities, such as caring for one's children, farming, and domestic
duties. Dependence on family approval may cause delays, or even dissuade, pregnant women from seeking
preventive care in a timely manner, especially in the early stages of pregnancy that are crucial as far as
prenatal care is concerned.

All the mentioned factors strongly contribute to a signi�cant delay in access to preventive
treatment in pregnancy. This is a common issue caused by di�erent factors. First, late detection of
pregnancy leads to failure to intervene early in the preventive treatment of malaria. Indeed, some pregnant
women visit antenatal care centers only after entering the third trimester, which necessarily implies a delay in
the implementation of chemoprevention measures. The previously mentioned requirement of controlled
drug intake, and geographical, �nancial, and cultural factors exacerbate this situation as they further limit
access to preventive treatment.

Regarding SP more speci�cally, although studies on its e�ectiveness in prevention during
pregnancy are scarce, it is used e�ectively in di�erent regions, districts, and health facilities. One of the �rst
challenges encountered in SP administration at health structures was the need for clean water to be able to
swallow the tablet, whose size to facilitate swallowing has already been mentioned. Despite being widely
accepted, the need for multiple doses and the lack of di�erentiation in packaging cause practical problems,
especially concerning community distribution programs. The same limits could arise for a new
chemopreventive drug.

In Sub-Saharan Africa, there is growing concern regarding SP resistance. Although in some regions,
such as Burkina Faso, di�culties have not yet been encountered in this regard, there is an urgent need to
explore new drug regimens and formulas that can provide a viable alternative where, precisely, SP produces
di�culties. Ideally, the characteristics most desired by experts would be those of a single-dose, low-cost drug
that has a long duration of action that is well tolerated with minimal side e�ects.
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In addition to more systemic and structural impediments linked to the current healthcare system
structure, and cultural and socio-political factors, more concrete barriers could arise from the proposed
product pro�le of the new drug. A major challenge identi�ed by experts is the proposed two-day regimen
of the new chemopreventive treatment. The following characteristic was identi�ed as potentially limiting
across the board by all respondents. The current chemopreventive drug is typically administered under the
direct supervision of healthcare workers (DOT) to ensure compliance. The preference for pregnant women
to take malaria drugs under supervision at healthcare facilities can be attributed to negative experiences with
compliance in the case of self-administration by the patients. For instance, women were observed to reserve
the preventive drug for future treatment in case of illness. Additionally, the number of tablets was
identi�ed as a potential disadvantage should it exceed three tablets per dose. Although it was suggested that a
smaller number of tablets (ideally, only one) would be preferable, it was also noted that healthcare workers
and women were already accustomed to the three-tablet regimen of IPTp-SP. Consequently, the proposal of
three tablets per dose may not be a signi�cant concern, and the use of blister packaging could facilitate the
administration of multiple tablets.

Another impediment to mention concerns the so-called physical aspects of the drug. In fact,
tablet sizes may pose some problems to pregnant women who �nd it di�cult to swallow. Experts also
brought to attention the taste of the tablet, which is not pleasant for all patients1.

Facilitators:

Government policies and facilitators target speci�c interventions to enhance healthcare for
pregnant women, addressing recognized limitations. In response to existing challenges, governments strive to
improve access to preventive care through various healthcare system reforms, ensuring better accessibility for
pregnant women. The following trends and established systems could already facilitate the development and
introduction of the new malaria medication.

Community participation and collaboration have become crucial trends across the continent.
While Community Health Workers (CHWs) increasingly are key players, it is also necessary to involve a
broader range of in�uential actors, such as traditional and religious leaders. Acceptance and trust within the
community play an important role in facilitating access to healthcare for pregnant women, without adding
barriers to the adoption of new interventions. In line with this trend, there is a growing emphasis on
implementing and strengthening communication strategies. The aim is to raise awareness and spread
information about available interventions and treatments, highlighting the risks of the disease and the
bene�ts of the treatments for pregnant women. In particular, younger women, who are the most vulnerable
due to a lack of understanding of the risks associated with pregnancy, need to be targeted to ensure they have
the opportunity to access information and treatment early. Learning about the delicacy and di�culties of
the pregnant woman during training is essential to this end. The moment the woman begins treatment, it is
necessary to be able to connect her to the health service properly so that accompaniment and supervision are
continuous and regular.

1 See Annex 1
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The respondents suggested that governments must recognize their responsibilities in
providing the support and resources for maternal health care, which since they pose a major challenge,
implies the need for collaboration with NGOs and international partners. The government should be
sensitized to prioritize allocating funds for the health needs of the most vulnerable populations, precisely
including pregnant women. E�orts to improve pregnant women's access to prenatal health care, therefore,
are intertwined with broader initiatives that are aimed at strengthening the health care system as a whole. For
example, collaboration between health programs at both the national and regional levels.

E�orts are also made to improve existing health infrastructure and programs, including
ANC, by promoting the network of health workers in communities that provide, as mentioned above, an
important base for distributing and administering drugs. Following WHO guidelines, work is being done to
appropriately and forward-looking integrate new interventions and prevention strategies into the current
healthcare landscape. This is done by leveraging communication channels with NGOs and partnerships,
which, given the introduction of the PYR-PPQ, would facilitate its adoption and subsequent
implementation, thereby ensuring a coordinated approach among di�erent levels of the health system.

Communities and the health professionals within them play an essential role and are increasingly
involved in order to promote more awareness and acceptance regarding the disease and the treatments
and care available. These elements would further facilitate the adoption of a new drug. Increased awareness
regarding the risks of contracting and developing malaria during pregnancy, both for the mother and the
fetus, would consequently also promote greater interest in researching new drug options and facilitate its
societal acceptance. To do this, communities are involved in designing, implementing, and evaluating
interventions, to ideally foster sustainability of new projects.

Increasingly, e�orts are being made to promote easier access to drug regimens so that both their
uptake and adherence among pregnant women can be improved. For example, simpli�ed dosing schemes
and accessibility policy measures, such as subsidies, are considered by experts to be good facilitators for the
possible implementation of the proposed new molecule formulation.

To facilitate the implementation of new interventions, experts suggest that the focus should also
and especially be on continuous monitoring of treatments, research, and data collection regarding the
e�cacy of the new drug formulation. Ongoing research activities make a major contribution to building
trust among stakeholders.

In conclusion, the ongoing e�orts on enhancing access to preventive care, engaging in�uential
community leaders, and promoting awareness among vulnerable populations facilitate the sucessfull
implementation and uptake of the new drug. Governments must allocate resources, integrate new
interventions, and ensure continuous monitoring to further foster sustainability and societal acceptance of
initiatives.
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Analysis & Recommendations

Creating an enabling environment to facilitate the adoption and uptake of the new
product

As previously identi�ed, structural barriers within the healthcare system which present challenges
for SP, could also impede the introduction of a new medicine into existing healthcare structures. Some of
the most pressing issues are limited access to healthcare due to geographical and �nancial barriers, delayed
initiation of ANC mainly due to cultural and awareness factors, and the gap between participation in ANC
and actual uptake of IPTP caused by supply shortages, limited sta�, and quality of care. Furthermore, the
product pro�le of the new drug ‒ which necessitates a two-day dosing regimen ‒ was identi�ed as a
signi�cant challenge by all interview participants. Nevertheless, several strategies to mitigate the problems
were also mentioned. To create a favorable environment for the introduction of the new molecule
combination, both existing structural barriers and those arising from the pro�le of the new drug need to be
addressed.

Innovative Distribution Channels

The two-day dosing regimen emerged as a key concern in the interviews regarding the pro�le of the
new drug with the potential to make compliance more di�cult. Since it is unfeasible to require women to
return to the health facility on two consecutive days, the second dose would have to be distributed to them
for self-administration the following day. As DOT is not possible, most participants pointed out that
follow-up must be ensured Nevertheless, as previously mentioned, participants expressed concern that
women might forget or deliberately refrain from taking the medication because they do not perceive
themselves to be unwell. It was also suggested that women might store the medication for future use as a
treatment when they become seriously ill.

Community Distribution, Outreach Services, and Village Clinic Administration

As previously stated, IPTP distribution at the Community level is seen by many participants as a
turning point and a solution for better coverage, particularly in light of the WHO's endorsement in the
recent 2024 guidelines. The approach was referenced by all respondents in the course of the interviews. It
appears to be a favored approach among international stakeholders. Moreover, our national interview
partners have indicated that the approach is currently being piloted in numerous Sub-Saharan African
countries to scale it up. Furthermore, community distribution was identi�ed as a potential means of
enhancing trust in a dosing regimen, given that it is administered by a known individual.

The majority of participants agreed on the importance of introducing community IPTp (c-IPTp)
alongside ANC. It is recommended that the initial dose of the medication be administered at a health facility
– or via outreach services. Subsequently, CHWs could be employed to ensure compliance with the second
dose of the preventive treatment through the provision of reminders, follow-ups, and assistance with intake.
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The necessity for complementarity was emphasized due to the concern that women might be deterred from
regular ANC attendance as a result of this initiative. Some participants expressed concern that administering
all doses through a purely community-based approach might deter women from returning for subsequent
ANC visits. This could have the e�ect of compromising the comprehensive ANC services that are necessary
for an overall healthy pregnancy, which should continue to be the main goal of ANC and IPTp.

A complementarity approach would require good coordination between the community level and
health care centers, especially in registering women who have gotten a �rst dose during ANC, to know when
and where to follow up with a second dose. Furthermore, data collection at the community level seems to be
challenging. In the case of further push for community delivery the collaboration between CHWs and ANC
health centers would have to be fostered to ensure data collection and e�ectively track the new drug's
performance.

Group ANC

Some participants mentioned group ANC as a new innovative approach, piloted in multiple
countries for IPTp-SP administration. The approach consists of grouping women living in proximity and
having similar estimated dates of delivery for ANC attendance and consultation/information sessions.
Group antenatal care aims to increase the social, psychological, and informational support found to be
lacking in traditional antenatal care2.In the context of a two-day regimen, this would allow women also to
check up on each other to hold each other accountable for e�ectively taking the second dose. According to
our participants, the approach has been working well in piloting studies.

Community engagement:

The communities in which the women live seem to play a big role in deterring or supporting the
follow-through with the dosing regimen in general. It was mentioned that in some areas women were
discouraged from taking SP due to the fear of its potential harm to the fetus. The information and the
engagement of communities to ensure women comply with the regimen dosing could improve
follow-through. Engaging communities in program design and implementation would furthermore foster
ownership and acceptance and have the potential to enhance the program’s success.

Improving Access to healthcare: addressing distance, �nancial barriers

Access barriers are a structural issue that is currently hindering coverage and the further upscaling
of SP. A new medication would most likely face similar struggles and to create a favorable environment they
would need to be addressed. Community distribution, was once again, the most mentioned measure to
improve access to prenatal care in hard-to-reach areas. It would also facilitate women accessing ANC with a
limited budget to cover transportation costs and reduce their reliance on family funds and approval to
attend ANC.

2 (Sawtell et al., 2023)
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Other measures that are often less measured include the improvement of health care center capacity
as well as village-level sta� training to perform services related to IPTp. Improving the health center’s
capacity to perform regular outreach services – monthly or even weekly – would allow health workers to
o�er ANC services in the villages themselves. This would facilitate access and reduce the burden of distance.
Training village-level sta� to perform certain services related to IPTP and promoting a more active
role of community health workers in service distribution could also help improve access to care, especially in
systems with village-level health care centers. Currently, CHWs play an important role in information
dissemination and referral to health facilities3. Educating them to perform further tasks was seen as
promising in terms of IPTp administration.

The respondents also indicated that it is crucial to ensure the provision of free ANC services and to
prevent the unauthorized sale of de facto free services and supplies that occur at certain health facilities.

Communication and Social and behavioral change campaigns

The late initiation of ANC visits was again mentioned as one of the key issues in achieving higher
coverage. One of the main potential bene�cial features of the proposed PYR and PPQ molecule
combination was its safety in the �rst trimester. This feature would only be useful if early ANC attendance
was promoted.

Social pressure and cultural norms make women reluctant to attend clinics early in pregnancy and
hide it, especially in the �rst trimester. As an example, the taboo of talking about pregnancy before fetal
movement could be mentioned. Respondents highlighted the importance of awareness campaigns as well
as Social and Behavioral Change measures among women to raise awareness of the risks of late ANC
attendance and in general increase knowledge about the risks of malaria in pregnancy. Furthermore, the new
medication would require, as it is for SP, ideally three doses until delivery for ideal protection. Early ANC
attendance is crucial to be able to ensure complete dose administration throughout the pregnancy and ideal
compliance with IPTp.

Women often also lack complete decision autonomy. In some countries women need the
permission of their partner, the mother-in-law, or the village chief - often in the absence of marriage - for
ANC attendance. The education of men, the family, and the community about the adverse e�ects of
malaria in pregnancy and especially about the risks of late or no ANC attendance is crucial to raise their
support for women’s ANC attendance. It was mentioned multiple times that the implication of husbands in
the decision-making process has the potential to enhance treatment adherence and encourage women to seek
healthcare earlier. The education of men and family members is even more so important as in some
countries women, especially younger women, are not �nancially independent and have to rely on their
partners and/or families' support for covering transportation and potential health care fees.

The malaria community and especially the general population are highly accustomed to the use of
SP in chemoprevention. The (partial) switch to PYR and PPQ would therefore have to be accompanied by
large-scale information campaigns. Public communication is essential to inform about the rationale

3 (Burke et al., 2021)
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behind the introduction and/or switch to the new medication, the medication itself, and changes in the
administration regime. One participant mentioned the idea of �nding so-called "champions", meaning
women who have already taken the new medication and whom it has helped, to promote it within their
communities. This could enhance the acceptability of the new drug, as these women could share their
personal experiences and raise trust as well as transmit knowledge about best practices for administration
among their community.

The further education of healthcare workers and the provision of better training are essential to
ensure the quality of care provided since the lack of respectful treatment experienced by women can result in
them being discouraged from returning for further care.

Technology

About �ve participants mentioned the advantages of using technology such as electronic databases
for registering pregnant women coupled with potentially sending out follow-up messages to CHWs to
remind them to check up on women. This could especially be useful given a two-day dosing regimen in
which women are required to take the second dose at home.

Furthermore, improving malaria dashboards and pharmacovigilance systems to monitor drug safety
and e�cacy could facilitate evaluating the progress and performance of SP and the new medication. This
combined with enhanced resistance monitoring could help the decision-making process on where and how
to implement the PPQ-PYR - as a replacement or a complementary remedy.

Stakeholder engagement and international endorsement

The importance of international recognition, such as being included in WHO guidelines, was
highlighted as a crucial factor for in�uencers - through platforms such as Technical Working Groups - to
facilitate discussions on the adoption of a new product.

Particular emphasis was placed on the necessity of having the new product included in the WHO
guidelines. As countries tend to adhere to the WHO's recommendations on such matters, the adoption of a
new product without WHO endorsement would be challenging. This would entail the validation of the
drug and the formulation of policy recommendations, which are of crucial importance for the revision of
national guidelines.

The collection and presentation of evidence through piloting about the product's e�cacy would
assist in persuading national authorities to adopt the new product. It would be bene�cial to engage national
malaria control programs from the outset, as this would facilitate the gathering of inputs and opinions,
which could subsequently facilitate the adoption of the medication once it is available.

Countries where the drug is piloted should disseminate best practices and lessons learned. This
entails facilitating the sharing of experiences such as lessons learned, best practices for scale-up, and general
results with other governments.
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It was also deemed crucial to sensitize governments and convince them of the necessity of allocating
greater resources to this area. In contexts where resources are scarce, medication procurement is often not a
priority. Long-term solutions that facilitate the adoption of new malaria medications, in general, involve
sensitizing governments to prioritize and fund healthcare needs, possibly through increased budget
allocation. Collaboration with stakeholders, NGOs, civil society, and community actors is essential for
implementing new protocols and processes operationally.

Impact on Birth Weight

Throughout the interviews, an important point was raised regarding the generally positive e�ects of
SP on infant birth weight and overall pregnancy outcomes, though it was not frequently mentioned (Unger
et al., 2019; Chico et al., 2017). One participant questioned the usefulness of a new agent in the absence of
evidence supporting the promotion of higher birth weight. They suggested that the broader impact of SP
should be considered before implementing a new drug in malaria elimination strategies.

The respondent highlighted that IPTp was originally designed to prevent low birth weight and
improve infant outcomes from a maternal-child health perspective. They stressed the need to reassess the
goals of IPTp, determining whether the primary focus should be on improving birth weight or preventing
malaria in pregnant women. The participant then pointed out that pregnant women represent a small
proportion of the population and may not be signi�cant drivers of malaria transmission4. Therefore,
preventing malaria alone without improving birth weight might not justify recommending an alternative
agent.

There is thus an emphasized need for more evidence on the role of pregnant women as reservoirs for
malaria transmission. If preventing malaria in pregnant women does not signi�cantly reduce overall
transmission, then the focus may remain on birth weight improvement. Studies have shown that the positive
impact of SP on birth weight persists even in areas with high resistance, suggesting that SP’s broader bene�ts
should be considered (Waltmann et al., 2022; Unger et al., 2019).

Upon inquiry, a WHO respondent con�rmed these ongoing discussions and the added value of SP,
likely due to its antibiotic e�ect that clears pathogens, especially in the genitourinary tract, bene�ting
pregnancy outcomes overall. They noted, however, that another drug lacking this broader bene�cial e�ect
could still be useful in high-resistance areas but should be weighed against SP, the gold standard, in regions
with lower resistance. This respondent emphasized the need to consider the implementation of a new
medication in a holistic manner, introducing it area-speci�cally.

It follows that for an ideal, tailored introduction of the new drug, it is essential to work with the
di�erent stakeholders and to evaluate the objectives of IPTp, as this could have a signi�cant impact on how

4It should be noted that, in contrast, two studies highlighted the importance of pregnant women as a reservoir for
malaria transmission in the community (Boudová et al., 2014; Fried & Du�y, 2017).

23



the new drug �ts into existing malaria elimination strategies and how best to introduce it in di�erent areas.
A comprehensive assessment of the objectives of IPTp is needed, balancing the two objectives of improving
birth weight and preventing malaria. Implementation strategies should take into account both health
outcomes and transmission dynamics.

Di�erent interview participants already had varying opinions on how the new drug could �t into
existing malaria control programs, which will be detailed in the following recommendation section of the
report.

Fitting into current malaria elimination strategies?

Although there is a general interest in the new drug combination – particularly as an alternative to
SP in light of emerging resistance – opinions diverge on how the new medication could �t into existing
malaria elimination strategies.

Alternative for SP in High Resistance Areas

The majority of participants perceived the introduction of the new drug as an opportunity,
particularly in light of the growing and intensifying SP resistance. Accordingly, they envisioned the new
medication playing a role, particularly in areas with high SP resistance and high malaria transmission rate,
helping to alleviate the burden on SP. Within the group supporting the introduction of the new drug
targeting high-resistance areas, there were di�erent perspectives. Some participants suggested that the new
drug should be available in those areas as a complementary alternative to SP, and one participant from
Burkina Faso explicitly advocated for a phasing out of old interventions rather than maintaining parallel
systems, especially in high SP-resistant areas, with the new drug being administered through the existing
healthcare structures currently used for SP.

Some participants also indicated that while the new drug should be used in areas with high
resistance, SP should continue to be favored in other regions due to its overall advantages and certain
inconveniences of the new drug. Some participants from West Africa emphasized that the East African
regions currently most a�ected by high SP resistance would probably be the most suitable for the
introduction of the new intervention.

Complementary Use Alongside SP

For areas with lower resistance patterns, many participants favored the use of the new drug
alongside SP rather than as a replacement. Some participants suggested in this regard using the new
combination in the �rst trimester, where SP is currently not an option, and continuing with SP from the
second trimester onwards in areas with low SP resistance. In areas with high resistance, the new combination
could be used throughout the entire pregnancy.
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General Alternative Option to SP :

Several participants favored the use of new drugs alongside SP to provide alternative prevention
options for people in all regions (regardless of the resistance level). This approach would provide �exibility,
allowing individuals to choose the most bene�cial option based on speci�c regional or individual needs.

The new product could reduce reliance on SP and help mitigate the risk of resistance associated
with its widespread use. One participant suggested that rather than relying on a single drug, the new drug
could be used in a complementary way, with di�erent long-acting antimalarials rotated according to time
and geography. This strategy of regularly changing the drugs used could maintain the e�ectiveness of the
drugs over a longer period of time.

Despite some skepticism about overall demand due to administration challenges, the new drug
could provide an important alternative for pregnant women, particularly those who may experience adverse
reactions to SP.

Mass Administration/SMC Rather than Chemoprevention

Two participants suggested that the new drug could be used for mass treatment rather than
prevention, since it could be administered in a broad manner, without a particular safety concern for
pregnant women in their �rst trimester, as has been the norm so far. One of these participants emphasized
the drug's utility primarily in SMC settings rather than prevention, since the focus there is to reduce malaria
infection instead of improve birth weight.

Use for HIV-A�ected Women

One participant mentioned the potential use of the new medication especially for HIV-infected
women across countries, regardless of the SP resistance rate. This application could provide an additional
option for a vulnerable population previously excluded from chemoprevention with SP.

Preference for SP

Overall, the majority of participants preferred to continue using SP in areas or for groups of women
where it remains e�cacious, particularly in regions with low SP resistance and from the second trimester
onwards. SP was favored over the new drug due to its superior product characteristics and proven positive
impact on birth weight. The familiarity of SP and its maintained e�ectiveness, even in areas with some
resistance buildup, contributed to the perception that it is unlikely to be completely replaced in the near
future.

Altogether, the incorporation of the novel PPQ-PYN combination into malaria elimination
strategies should be implemented on a regional basis, with due consideration given to the speci�c patterns of
resistance observed in each region and the country's speci�c needs in terms of malaria elimination. How the
new drug could be incorporated into existing health infrastructure would therefore di�er from one country
to another. Several potential applications were identi�ed:
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● PPQ-PYN in combination with SP as a general alternative,
● PPQ-PYN mainly in areas with high resistance,
● PPQ-PYN in the �rst trimester and then SP in the following trimesters, with complete replacement

possible in areas with high resistance.

Consequently, the introduction of the drug should follow a comprehensive approach that accounts
for the diverse opinions of stakeholders and the health outcomes that countries prioritize, if it wishes to be
successfully implemented.
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Conclusion

Through our observations, we can state that the introduction of a novel malaria prophylaxis for
pregnant women in Sub-Saharan Africa is generally welcomed, although there is a divergence of opinion
regarding the place it should occupy in the existing malaria elimination strategy.

The implementation may encounter several challenges. Among the principal obstacles, are the
planned two-day dose and the number of tablets, the implementation of which will present a logistical
challenge and will necessitate the implementation of accompanying measures to address potential di�culties
arising from the fact that the drug cannot be administered under supervision on the second day. The
introduction of the drug into existing healthcare structures is also expected to be hindered by many key
structural factors. These include geographical barriers that limit access to healthcare facilities, �nancial
constraints on the part of patients and healthcare providers, cultural norms that delay early disclosure of
pregnancy and seeking antenatal care, and stockouts and prioritization of IPTP at government and
healthcare levels.

In contrast, the current facilitators include existing government measures aimed at improving access
to maternal healthcare and involving communities in distribution. The development is favored by the
issuance of the latest WHO recommendations on community IPTp (c-IPTp). The increased demand for
research into alternatives to sulfadoxine-pyrimethamine (SP) due to emerging resistance could further
facilitate the acceptance of the drug in the global malaria community.

Several measures could create a more conducive environment to introduce the new malaria
prophylaxis. Firstly, since the e�ective implementation of the new drug depends on existing health
infrastructures, structural barriers in the health system need to be addressed, such as limited access due to
geographical, �nancial, infrastructural, and logistical constraints. Possibly by capacity building at health
centers, better training of village health workers, and the prevention of stockouts.

Secondly, innovative distribution channels, such as community-based distribution (c-IPTP) and
ANC groups, are essential to manage the two-day dosing regimen e�ectively. Greater community
involvement and awareness campaigns can remove cultural barriers, promote early access to ANC, and
inform about the new chemoprophylaxis.

Thirdly, the use of technology to register patients, sending out reminders and to monitor resistance
levels could be advantageous for oversight, coordination in implementation, and the successful monitoring
of the uptake and e�cacy of the new drug for up-to-date data collection, research & evaluation of the
program.

Finally, Stakeholder involvement and international support, especially from the WHO, are of
paramount importance to foster trust in the new chemoprophylaxis and ensure funding.

The successful integration of the new drug into existing malaria elimination strategies requires
greater collaboration between di�erent stakeholders and the evaluation of the objectives of IPTp
considering both the health & pregnancy outcomes (i.e. birth weight), and malaria prevention objectives
(inhibition of transmission dynamics). Depending on the priority, decisions can be made about the optimal
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positioning of the drug within existing malaria elimination strategies and the most e�ective way of
introducing it in di�erent regions.

The incorporation of the novel PPQ-PYN combination should be tailored to each region and
country’s speci�c needs in terms of malaria elimination. Whether mainly in high-resistance areas, in
combination with SP as a general alternative, or mainly in the �rst trimester with SP in subsequent
trimesters, with the possibility of complete substitution in high-resistance areas, the introduction should
follow a comprehensive approach that takes into account the di�erent views of stakeholders and the health
outcomes that countries prioritize.

MMV should therefore take into account these inputs of the malaria community, as well as the
primary implementation challenges related to the proposed product's characteristics and the general context
in Sub-Saharan Africa, to ensure optimal product development, adoption, and implementation.

28



Bibliography

Amimo, F., Lambert, B., Magit, A., Sacarlal, J., Hashizume, M., & Shibuya, K. (2020). Plasmodium
falciparum resistance to sulfadoxine-pyrimethamine in Africa: a systematic analysis of national
trends. BMJ Global Health, 5(11), e003217. https://doi.org/10.1136/bmjgh-2020-003217

Aspinall, A., Diap, G., Jagoe, G., Kiechel, J. R., & Poll, E. (2014). From famine to feast: The transformation
of the ACT malaria treatment landscape since 2004 | DNDi. Africa Health 2014, Vol. 36(6)(ISSN
0141-9536), 29–31. https://dndi.org/scienti�c-articles/2014/africahealth-act-landscape/

Bauserman, M., Conroy, A. L., North, K., Patterson, J., Bose, C., & Meshnick, S. 2019. An overview of
malaria in pregnancy. Seminars in Perinatology, 435, 282–290.
https://doi.org/10.1053/j.semperi.2019.03.018.

Boudová, S., Cohee, L. M., Kalilani-Phiri, L., Thesing, P. C., Kamiza, S., Muehlenbachs, A., Taylor, T. E., &
Laufer, M. K. (2014). Pregnant women are a reservoir of malaria transmission in Blantyre, Malawi.
Malaria Journal, 13(1). https://doi.org/10.1186/1475-2875-13-506.

Burke, D., Tiendrebeogo, J., Emerson, C., Youll, S., Gutman, J., Badolo, O., Savadogo, Y., Vibbert, K., Wolf,
K., & Brieger, W. (2021). Community-based delivery of intermittent preventive treatment of
malaria in pregnancy in Burkina Faso: a qualitative study. Malaria Journal, 20(1).
https://doi.org/10.1186/s12936-021-03814-y

Caul�eld, J. (2019, September 6). How to Do Thematic Analysis | Step-by-Step Guide & Examples. Scribbr.
https://www.scribbr.com/methodology/thematic-analysis/

CDC. (2018). Malaria - Malaria worldwide - How can malaria cases and deaths be reduced? - Intermittent
Preventive Treatment of Malaria for Pregnant Women IPTP.
https://www.cdc.gov/malaria/malaria_worldwide/reduction/iptp.html.

Chico, R. M., Chaponda, E. B., Ariti, C., & Chandramohan, D. (2017). Sulfadoxine-Pyrimethamine
Exhibits Dose-Response Protection Against Adverse Birth Outcomes Related to Malaria and
Sexually Transmitted and Reproductive Tract Infections. Clinical Infectious Diseases, 64(8),
1043–1051. https://doi.org/10.1093/cid/cix026.

Cowman, A. F., Healer, J., Marapana, D. S., & Marsh, K. 2016. Malaria: Biology and disease. Cell, 1673,
610–624. https://doi.org/10.1016/j.cell.2016.07.055.

Darteh, E. K. M., Dickson, K. S., Ahinkorah, B. O., Owusu, B. A., Okyere, J., Salihu, T., Bio Bediako, V.,
Budu, E., Agbemavi, W., Edjah, J. O., & Seidu, A.-A. (2021). Factors in�uencing the uptake of
intermittent preventive treatment among pregnant women in sub-Saharan Africa: a multilevel
analysis. Archives of Public Health, 79(1). https://doi.org/10.1186/s13690-021-00707-z

Degarege, A., Fennie, K., Degarege, D., Chennupati, S., & Madhivanan, P. 2019. Improving socioeconomic
status may reduce the burden of malaria in sub Saharan Africa: A systematic review and
meta-analysis. PLOS ONE, 141, e0211205. https://doi.org/10.1371/journal.pone.0211205

Dhiman, S. 2012. Epidemiology and Risk Analysis of Malaria among Pregnant Women. PubMed Central
PMC. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3481657/.

Dosoo, D. K., Malm, K., Oppong, F. B., Gyasi, R., Oduro, A., Williams, J., Atibilla, D., Peprah, N. Y.,
Twumasi, M., Owusu-Agyei, S., Greenwood, B., Chandramohan, D., & Asante, K. P. (2021).
E�ectiveness of intermittent preventive treatment in pregnancy with sulphadoxine-pyrimethamine

29

https://doi.org/10.1136/bmjgh-2020-003217
https://dndi.org/scientific-articles/2014/africahealth-act-landscape/
https://doi.org/10.1053/j.semperi.2019.03.018
https://doi.org/10.1186/1475-2875-13-506
https://www.scribbr.com/methodology/thematic-analysis/
https://www.cdc.gov/malaria/malaria_worldwide/reduction/iptp.html
https://doi.org/10.1093/cid/cix026
https://doi.org/10.1016/j.cell.2016.07.055
https://doi.org/10.1186/s13690-021-00707-z
https://doi.org/10.1371/journal.pone.0211205
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3481657/


(IPTp-SP) in Ghana. BMJ Global Health, 6(8), e005877.
https://doi.org/10.1136/bmjgh-2021-005877

Duparc, S., Borghini-Fuhrer, I., Craft, C. J., Arbe-Barnes, S., Miller, R. M., Shin, C., & Fleckenstein, L.
2013. Safety and e�cacy of pyronaridine-artesunate in uncomplicated acute malaria: an integrated
analysis of individual patient data from six randomized clinical trials. Malaria Journal, 121.
https://doi.org/10.1186/1475-2875-12-70

  Eastman, R. T., & Fidock, D. A. 2009. Artemisinin-based combination therapies: a vital tool in e�orts to
eliminate malaria. Nature Reviews Microbiology, 712, 864–874.
https://doi.org/10.1038/nrmicro2239

  Essential Medicines. (2019). WHO model list of essential medicines.
https://www.who.int/publications/i/item/WHOMVPEMPIAU2019.06

Figueroa-Romero, A., Pons-Duran, C., & Gonzalez, R. (2022). Drugs for Intermittent Preventive
Treatment of Malaria in Pregnancy: Current Knowledge and Way Forward. TropicalMedicine and
Infectious Disease, 7(8), 152. https://doi.org/10.3390/tropicalmed7080152

Flegg, J. A., Humphreys, G. S., Montanez, B., Strickland, T., Jacome-Meza, Z. J., Barnes, K. I., Raman, J.,
Guérin, P. J., Carol Hopkins Sibley, & Sabina Dahlström Otienoburu. (2022). Spatiotemporal
spread of Plasmodium falciparum mutations for resistance to sulfadoxine-pyrimethamine across
Africa, 1990–2020. PLOS Computational Biology, 18(8), e1010317–e1010317.
https://doi.org/10.1371/journal.pcbi.1010317

Fried, M., & Du�y, P. E. (2017). Malaria during Pregnancy. Cold Spring Harbor Perspectives in Medicine,
7(6), a025551. https://doi.org/10.1101/cshperspect.a025551

GiveWell. (2018, October). Intermittent preventive treatment of malaria during pregnancy (IPTp) |
GiveWell. Www.givewell.org.
https://www.givewell.org/international/technical/programs/intermittent-preventive-treatment-ma
laria-pregnancy

Gomes, M., Ribeiro, I., Warsame, M., Karunajeewa, H., & Petzold, M. (2008). Rectal artemisinins for
malaria: a review of e�cacy and safety from individual patient data in clinical studies. BMC
Infectious Diseases, 8(1). https://doi.org/10.1186/1471-2334-8-39

González, R., Ghyslain Mombo-Ngoma, Smaïla Ouédraogo, Kakolwa, M. A., Abdulla, S., Manfred
Accrombessi, Aponte, J. J., Akerey-Diop, D., Basra, A., Briand, V., Capan, M., Cot, M.,
Kabanywanyi, A. M., Kleine, C., Kremsner, P. G., Macete, E., Jean-Rodolphe Mackanga, Achille
Massougbodgi, Mayor, A., & Arsenio Nhacolo. (2014). Intermittent Preventive Treatment of
Malaria in Pregnancy with Me�oquine in HIV-Negative Women: A Multicentre Randomized
Controlled Trial. PLOS Medicine, 11(9), e1001733–e1001733.
https://doi.org/10.1371/journal.pmed.1001733

Guyatt, H., & Snow, R. W. 2004. Impact of Malaria during Pregnancy on Low Birth Weight in Sub-Saharan
Africa. Clinical Microbiology Reviews, 174, 760–769.
https://doi.org/10.1128/cmr.17.4.760-769.2004

Hanboonkunupakarn, B., & White, N. J. (2020). Advances and roadblocks in the treatment of malaria.
British Journal of Clinical Pharmacology, 88(2), 374–382. https://doi.org/10.1111/bcp.14474

Hien, D., Kaboré, J. M. T., Siribié, M., Soulama, I., Barry, N., Baguiya, A., Tiono, A. B., Tchouatieu, A., &
Sirima, S. B. 2022. Stakeholder perceptions on the deployment of multiple �rst-line therapies for

30

https://doi.org/10.1136/bmjgh-2021-005877
https://doi.org/10.1186/1475-2875-12-70
https://doi.org/10.1038/nrmicro2239
https://www.who.int/publications/i/item/WHOMVPEMPIAU2019.06
https://doi.org/10.3390/tropicalmed7080152
https://doi.org/10.1371/journal.pcbi.1010317
https://doi.org/10.1101/cshperspect.a025551
https://www.givewell.org/international/technical/programs/intermittent-preventive-treatment-malaria-pregnancy
https://www.givewell.org/international/technical/programs/intermittent-preventive-treatment-malaria-pregnancy
https://doi.org/10.1186/1471-2334-8-39
https://doi.org/10.1371/journal.pmed.1001733
https://doi.org/10.1128/cmr.17.4.760-769.2004
https://doi.org/10.1111/bcp.14474


uncomplicated malaria: a qualitative study in the health district of Kaya, Burkina Faso. Malaria
Journal, 211. https://doi.org/10.1186/s12936-022-04225-3

Hennink, M., Hutter, I., & Bailey, A. (2020). Qualitative Research Methods (2nd ed., p. 10). Sage
Publications.

Kwenti, T. E. 2018. Malaria and HIV coinfection in sub-Saharan Africa: prevalence, impact, and treatment
strategies. Research and Reports in Tropical Medicine, Volume 9, 123–136.
https://doi.org/10.2147/rrtm.s154501.

Malaria Policy Advisory Group. (2023). Malaria Policy Advisory Group Meeting: Background
documentation for Day 1 (p. 154). WHO.
https://cdn.who.int/media/docs/default-source/malaria/mpac-documentation/mpag-documentatio
n-day-1-october-2023.pdf?sfvrsn=1fadd469_3

Mathenge, P. G., Low, S. K., Vuong, N. L., Mohamed, M. Y. F., Faraj, H., Alieldin, G. I., Khudari, R. A.,
Yahia, N. A., Khan, A., Diab, O. M., Mohamed, Y. M., Zayan, A. H., Taw�k, G. M., Huy, N. T., &
Hirayama, K. 2020. E�cacy and resistance of di�erent artemisinin-based combination therapies: a
systematic review and network meta-analysis. Parasitology International, 74, 101919.
https://doi.org/10.1016/j.parint.2019.04.016

MIMBA. (2023). Malaria in Mothers and Babies Pregnancy Exposure Registry.
https://www.lstmed.ac.uk/MiMBa

Mlugu, E. M., Minzi, O., Kamuhabwa, A. A. R., & Aklillu, E. (2020). Prevalence and Correlates of
Asymptomatic Malaria and Anemia on First Antenatal Care Visit among Pregnant Women in
Southeast, Tanzania. International Journal of Environmental Research and Public Health, 17(9),
3123. https://doi.org/10.3390/ijerph17093123

MMV.(2023).Medicines for Malaria Venture | Developing antimalarials to save lives. https://www.mmv.org/

MMV.(2023).Sulfadoxine-pyrimethamine. Medicines for Malaria Venture.
https://www.mmv.org/mmv-pipeline-antimalarial-drugs/sulfadoxine-pyrimethamine

MMV.(2023).Mimba Malaria in Mothers and Babies.
https://www.mmv.org/sites/default/�les/uploads/docs/publications/2019/MiMBa_overview.pdf

MMV.(2016). Expert consultation on Seasonal malaria chemoprevention SMC and next generation
chemoprevention medicines.
https://www.malariaconsortium.org/media-download-�le/201603150447/-/smc-expert-meeting-re
port---mmv.pdf

Ndu, A., Mbachu, C., Anitube, O., & Ezeoke, U. (2020). Inequities in the use of
sulphadoxine-pyrimethamine for malaria prophylaxis during pregnancy in Nigeria. Malawi
Medical Journal: The Journal of Medical Association of Malawi, 32(1), 45–51.
https://doi.org/10.4314/mmj.v32i1.9

Nosten, F. (2007).. Artemisinin-Based Combination Treatment of Falciparum Malaria. Defining and
Defeating the Intolerable Burden of Malaria III: Progress and Perspectives - NCBI Bookshelf.
https://www.ncbi.nlm.nih.gov/books/NBK1713/

Nosten, F., & White, N. J. (2007). Artemisinin-Based Combination Treatment of Falciparum Malaria.
https://www.ncbi.nlm.nih.gov/books/NBK1713/

31

https://doi.org/10.1186/s12936-022-04225-3
https://doi.org/10.2147/rrtm.s154501
https://cdn.who.int/media/docs/default-source/malaria/mpac-documentation/mpag-documentation-day-1-october-2023.pdf?sfvrsn=1fadd469_3
https://cdn.who.int/media/docs/default-source/malaria/mpac-documentation/mpag-documentation-day-1-october-2023.pdf?sfvrsn=1fadd469_3
https://doi.org/10.1016/j.parint.2019.04.016
https://www.lstmed.ac.uk/MiMBa
https://doi.org/10.3390/ijerph17093123
https://www.mmv.org/
https://www.mmv.org/mmv-pipeline-antimalarial-drugs/sulfadoxine-pyrimethamine
https://www.mmv.org/sites/default/files/uploads/docs/publications/2019/MiMBa_overview.pdf
https://www.malariaconsortium.org/media-download-file/201603150447/-/smc-expert-meeting-report---mmv.pdf
https://www.malariaconsortium.org/media-download-file/201603150447/-/smc-expert-meeting-report---mmv.pdf
https://doi.org/10.4314/mmj.v32i1.9
https://www.ncbi.nlm.nih.gov/books/NBK1713/
https://www.ncbi.nlm.nih.gov/books/NBK1713/


Ogba, P., Baumann, A., Chidwick, H., Ban�eld, L., & DiLiberto, D. D. (2022). Barriers and facilitators to
access and uptake of intermittent preventive treatment with sulfadoxine-pyrimethamine among
pregnant women in Nigeria: a scoping review. MalariaWorld Journal, 13, 4.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9242533/

Price, R. N. (2000). Artemisinin drugs: novel antimalarial agents. Expert Opinion on Investigational Drugs,
9(8), 1815–1827. https://doi.org/10.1517/13543784.9.8.1815

Programme, G. M. (2022). WHO technical consultation on preferred product characteristics for drugs used in
malaria chemoprevention. https://www.who.int/publications/i/item/9789240059016

Protopopo�, N., Van Bortel, W., Speybroeck, N., Van Geertruyden, J., Baza, D., D’Alessandro, U., &
Coosemans, M. 2009. Ranking malaria risk factors to guide malaria control e�orts in African
highlands. PLOS ONE, 411, e8022. https://doi.org/10.1371/journal.pone.0008022.

RBM. (2014). PROGRESS & IMPACT SERIES Number 10: The contribution of malaria control to
maternal and newborn health.
https://www.mmv.org/sites/default/�les/uploads/docs/publications/The_contribution_of_malari
a_control_to_maternal_and_newborn_health_3.pdf

Ringwald, P., Bickii, J., & Basco, L. K. 1998. E�cacy of oral pyronaridine for the treatment of acute
uncomplicated falciparum malaria in African children. Clinical Infectious Diseases, 264, 946–953.
https://doi.org/10.1086/513942

Rogerson, S. J., Mwapasa, V., & Meshnick, S. R. (2007). Malaria in Pregnancy: Linking Immunity and
Pathogenesis to Prevention.. https://www.ncbi.nlm.nih.gov/books/NBK1710/

Roper, C., Pearce, R., Bredenkamp, B., Gumede, J., Drakeley, C., Mosha, F., Chandramohan, D., & Sharp,
B. (2003). Antifolate antimalarial resistance in southeast Africa: a population-based analysis. The
Lancet, 361(9364), 1174–1181. https://doi.org/10.1016/s0140-6736(03)12951-0

Rosenthal, M. R., & Ng, C. L. (2020). P. falciparum artemisinin resistance: the e�ect of heme, protein
damage, and parasite cell stress response. ACS Infectious Diseases, 6(7), 1599–1614.
https://doi.org/10.1021/acsinfecdis.9b00527

Sawtell, M., Wiggins, M., Wiseman, O., Mehay, A., McCourt, C., Sweeney, L., Bethan Hatherall, Ahmed,
T., Greenberg, L., Hunter, R., Hamborg, T., Eldridge, S., & Harden, A. (2023). Group antenatal
care: �ndings from a pilot randomised controlled trial of REACH Pregnancy Circles. Pilot and
Feasibility Studies, 9(1). https://doi.org/10.1186/s40814-023-01238-w

Schantz-Dunn, J., & Nour, N. M. (2009). Malaria and pregnancy: a global health perspective. Reviews in
Obstetrics & Gynecology, 2(3), 186–192.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2760896/

Sicuri, E., Bardají, A., Nhampossa, T., Maixenchs, M., Nhacolo, A., Nhalungo, D., Alonso, P. L., &
Menéndez, C. (2010). Cost-E�ectiveness of Intermittent Preventive Treatment of Malaria in
Pregnancy in Southern Mozambique. PLoS ONE, 5(10), e13407.
https://doi.org/10.1371/journal.pone.0013407

Slutsker, L., & Leke, R. G. F. 2023. First-trimester use of ACTs for malaria treatment in pregnancy. The
Lancet, 40110371, 81–83. https://doi.org/10.1016/s0140-67362202166-3.

Travassos, M., & Laufer, M. K. (2022). Antimalaria drugs: An overview. In E. L. Baron & J. Daily (Eds.),
UpToDate. Wolters Kluwer. https://www.uptodate.com/contents/antimalarial-drugs-an-overview

32

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9242533/
https://doi.org/10.1517/13543784.9.8.1815
https://www.who.int/publications/i/item/9789240059016
https://doi.org/10.1371/journal.pone.0008022
https://www.mmv.org/sites/default/files/uploads/docs/publications/The_contribution_of_malaria_control_to_maternal_and_newborn_health_3.pdf
https://www.mmv.org/sites/default/files/uploads/docs/publications/The_contribution_of_malaria_control_to_maternal_and_newborn_health_3.pdf
https://doi.org/10.1086/513942
https://www.ncbi.nlm.nih.gov/books/NBK1710/
https://doi.org/10.1016/s0140-6736(03)12951-0
https://doi.org/10.1021/acsinfecdis.9b00527
https://doi.org/10.1186/s40814-023-01238-w
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2760896/
https://doi.org/10.1371/journal.pone.0013407
https://doi.org/10.1016/s0140-67362202166-3
https://www.uptodate.com/contents/antimalarial-drugs-an-overview


Unger, H. W., Hansa, A. P., Bu�et, C., Hasang, W., Teo, A., Randall, L., Ome-Kaius, M., Karl, S., Anuan,
A. A., Beeson, J. G., Mueller, I., Stock, S. J., & Rogerson, S. J. (2019). Sulphadoxine-pyrimethamine
plus azithromycin may improve birth outcomes through impacts on in�ammation and placental
angiogenesis independent of malarial infection. Scienti�c Reports, 9(1).
https://doi.org/10.1038/s41598-019-38821-2

Valecha, N., Phyo, A. P., Mayxay, M., Newton, P. N., Krudsood, S., Keomany, S., Khanthavong, M.,
Pongvongsa, T., Ruangveerayuth, R., Uthaisil, C., Ubben, D., Duparc, S., Bacchieri, A., Corsi, M.,
Rao, B. H. K., Bhattacharya, P. C., Dubhashi, N., Ghosh, S. K., Dev, V., & Kumar, A. (2010). An
Open-Label, Randomised Study of Dihydroartemisinin-Piperaquine Versus
Artesunate-Me�oquine for Falciparum Malaria in Asia. PLoS ONE, 5(7), e11880.
https://doi.org/10.1371/journal.pone.0011880

Visser, B. J., Wieten, R. W., Kroon, D., Nagel, I. M., Bélard, S., van Vugt, M., & Grobusch, M. P. (2014).
E�cacy and safety of artemisinin combination therapy (ACT) for non-falciparum malaria: a
systematic review. Malaria Journal, 13(1). https://doi.org/10.1186/1475-2875-13-463

Vitorino, K. A., Alfonso, J., Gómez, A., Santos, A. C. D., Antunes, Y. R., Da Silva Caldeira, C. A., Gómez,
C. V., Teles, C. B. G., Soares, A. M., & Calderon, L. A. 2020. Antimalarial activity of basic
phospholipases A2 isolated from Paraguayan Bothrops diporus venom against Plasmodium
falciparum. Toxicon: X, 8, 100056. https://doi.org/10.1016/j.toxcx.2020.100056

Waltmann, A., McQuade, E. T. R., Chinkhumba, J., Operario, D. J., Mzembe, E., Itoh, M., Kayange, M.,
Puerto-Meredith, S. M., Mathanga, D. P., Juliano, J. J., Carroll, I., Bartelt, L. A., Gutman, J. R., &
Meshnick, S. R. (2022). The positive e�ect of malaria IPTp-SP on birthweight is mediated by
gestational weight gain but modi�able by maternal carriage of enteric pathogens. EBioMedicine, 77,
103871. https://doi.org/10.1016/j.ebiom.2022.103871

Wayback machine. Summary Of Product Characteristics Pyramax. n.d..
https://web.archive.org/web/20171214014547/http://www.ema.europa.eu/docs/en_GB/documen
t_library/Medicine_for_use_outside_EU/2012/06/WC500129288.pdf

White, N. J. (1994). Clinical pharmacokinetics and pharmacodynamics of artemisinin and derivatives.
Transactions of the Royal Society of Tropical Medicine and Hygiene, 88, 41–43.
https://doi.org/10.1016/0035-9203(94)90471-5

WHO. (2023, October 16). WHO Standard treatment guidelines.
WHO.(2023, October 16). WHO Guidelines for malaria.

https://www.who.int/publications/i/item/guidelines-for-malaria
WHO. (2013) Evidence Review Group on Intermittent Preventive Treatment (IPT) of malaria in

pregnancy.Draft Recommendations on Intermittent Preventive Treatment in Pregnancy (IPTp).
www.who.int/Publications, 17.
https://www.who.int/docs/default-source/malaria/mpac-documentation/mpac-sep13-erg-ipt-malar
ia-pregnancy-report.pdf

WHO. Global Malaria Program. (2023). Malaria chemoprevention: Preferred product characteristics (p. 26).
https://www.who.int/publications/i/item/9789240070967

WHO.(2015). Guidelines for the treatment of malaria. Third
edition.https://www.afro.who.int/publications/guidelines-treatment-malaria-third-edition

33

https://doi.org/10.1038/s41598-019-38821-2
https://doi.org/10.1371/journal.pone.0011880
https://doi.org/10.1186/1475-2875-13-463
https://doi.org/10.1016/j.toxcx.2020.100056
https://doi.org/10.1016/j.ebiom.2022.103871
https://web.archive.org/web/20171214014547/http://www.ema.europa.eu/docs/en_GB/document_library/Medicine_for_use_outside_EU/2012/06/WC500129288.pdf
https://web.archive.org/web/20171214014547/http://www.ema.europa.eu/docs/en_GB/document_library/Medicine_for_use_outside_EU/2012/06/WC500129288.pdf
https://doi.org/10.1016/0035-9203(94)90471-5
https://www.who.int/publications/i/item/guidelines-for-malaria
https://www.who.int/docs/default-source/malaria/mpac-documentation/mpac-sep13-erg-ipt-malaria-pregnancy-report.pdf
https://www.who.int/docs/default-source/malaria/mpac-documentation/mpac-sep13-erg-ipt-malaria-pregnancy-report.pdf
https://www.who.int/publications/i/item/9789240070967
https://www.afro.who.int/publications/guidelines-treatment-malaria-third-edition


WHO. (2013). WHO policy brief for the implementation of intermittent preventive treatment of malaria in
pregnancy using sulfadoxine-pyrimethamine (IPTp-SP) (p. 13).
https://www.afro.who.int/sites/default/�les/2017-06/iptp-sp-updated-policy-brief-24jan2014.pdf

WHO. (2023). Malaria. https://www.who.int/news-room/fact-sheets/detail/malaria.
WHO.(2023). World malaria report 2023.

https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
WHO. (2023). Malaria Policy Advisory Group to the WHO: Day 1 of the October 2023 meeting.

https://www.who.int/publications/m/item/malaria-policy-advisory-group-to-the-who-day-1-of-the
-october-2023-meeting

World Health Organization. (2024, January 16). Community deployment of intermittent preventive
treatment of malaria in pregnancy with sulfadoxine-pyrimethamine a �eld guide. Www.who.int.
https://www.who.int/publications/i/item/9789240086272

Wylie, B. J., & Rogerson, S. J. (2023). Malaria in pregnancy: Prevention and treatment.
https://www.uptodate.com/contents/malaria-in-pregnancy-prevention-and-treatment

34

https://www.afro.who.int/sites/default/files/2017-06/iptp-sp-updated-policy-brief-24jan2014.pdf
https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
https://www.who.int/publications/m/item/malaria-policy-advisory-group-to-the-who-day-1-of-the-october-2023-meeting
https://www.who.int/publications/m/item/malaria-policy-advisory-group-to-the-who-day-1-of-the-october-2023-meeting
https://www.who.int/publications/i/item/9789240086272
https://www.uptodate.com/contents/malaria-in-pregnancy-prevention-and-treatment


Annexes

Annex 1: Instructive & Accessible Packaging

Several participants mentioned that packaging could be a way to mitigate potential issues arising
from the large number of tablets or the two-day dosing regimen and to address certain access barriers.
Instructive packaging and tablet recognisability, for instance, could facilitate self-administration or
administration by community health workers.

The bene�ts of attention to packaging are as follows:

● Recognisability of the tablets: Distinguishing the tablets from other medicines - through
di�erences in size, color, shape, or distinctive packaging - could foster trust by reassuring women
that they have received the medicine they had requested during their ANC visit or from the CHWs.

● Good visual instructions and diagrams on the packaging could ensure that women know exactly
how to use the medication when self-administering at home. Instructive visual packaging could
thus also reduce the access barriers that arise for women with varying levels of literacy.

● Blister packaging was also suggested as a solution to support the administration of a larger
number of tablets. This could make distribution easier for health workers, facilitate transport,
support community distribution, and make it more convenient for women to take the medication
home. Consequently, proposing three tablets per dose may not be as challenging if combined with
such measures, which could help facilitate the administration of multiple tablets.

Furthermore, as previously mentioned, respondents were particularly insistent on certain
characteristics of the pills. Some participants emphasized that the new drug should not have a bitter taste,
strange odor, or unpleasant side e�ects to ensure acceptability and adherence. Sugar-coated pills of an
easy-to-swallow size and shape could help in this respect.

Tackling Supply Chain Issues:

As mentioned previously, stockouts were mentioned as a major barrier to SP coverage. One
participant mentioned e�orts of ensuring regional manufacturers of SP in Africa to ensure better access to
the drugs to address this issue. This could potentially be envisioned also for the new molecule combination.
However, it was also mentioned that in general, it was rather the prioritization of SP by the government

and/or health facilities that caused a drug shortage at the central or district level. (Lacking Funds and reliance
on donors to procure the drug, prioritization of e.g. military expenditure). It is therefore a big question if
regional manufacturing centers would signi�cantly contribute to addressing the issue of stockouts. The
mentioned points however further emphasize the crucial need to get governments on board by providing the
data evidence of the e�cacy of the new product, showing the WHO support, and through
intergovernmental information exchange. Often, as mentioned, the mismanagement of orders and supply
between the community and central level is an issue.
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Annex 2: Collaboration with Ministries

Fostering collaboration between key departments within the Ministry of Health is critical in order
to improve the management of malaria and of pregnancy initiatives. Although it has not been a primary
focus of the interviews, some respondents highlighted the need to improve the coordination between the
di�erent reproductive health and malaria control programs and departments. This improved cooperation
would potentially bene�t and increase the e�ectiveness of malaria elimination programs. It would also
facilitate a more coherent policy implementation and lead to the formulation of more consistent guidelines
and recommendations.

The main issue, at both national and regional levels, is considered by the respondents to be the lack
of coordination between the National Malaria Control Program and the National Reproductive Health
Group. An e�ective collaboration between these two entities is fundamental, yet is often lacking, limiting
progress. This lack of coordination also extends to external partners, creating challenges in sharing costs and
in ordering supplies.

As a result of this, important commodities such as SP often run out. Even when these supplies are
available at the national level, the lack of collaboration that could facilitate their transportation to the
regional and district levels exacerbates the problem. To improve any malaria and pregnancy health outcomes,
it is essential to address these coordination and logistical challenges.
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Annex 3: Respondent Satisfaction Levels of the New Prouduct’s Characteristics
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Product characteristics Respondent Satisfaction

2-Day Dosing Regiment Very Unsatis�ed

Alternative to SP Satis�ed

Compatibility with Cotrimoxazole Somewhat Satis�ed

First-trimester Usage Very Satis�ed

Newborn Birth Weight Somewhat Unsatis�ed

No Fasting Neutral

Number of Tablets Unsatis�ed

Pill Format Neutral

Proposed combination of molecules Somewhat Satis�ed


