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a b s t r a c t 

Global health, particularly in underserved settings can benefit immensely from well-trained community 

health workers (CHWs) supporting primary healthcare interventions. They can reduce morbidity and mor- 

tality of infectious diseases like malaria. Disease control programs can particularly benefit from a tight 

link between CHWs and communities and several studies have shown the benefit of the participation 

of non-facility-based CHWs in malaria control program activities for reducing malaria-related mortality 

in children. Because CHWs are often part of and trusted by served communities, they can also be an 

important resource to address challenges faced by their communities. Where post-marketing surveillance 

systems are underserved, they can relay important information about suspected safety signals and factors 

affecting therapeutic effectiveness in their communities. The CANTAM-Pyramax® trial was a phase IIIb/ 

IV cohort event monitoring study conducted at six centers in five African countries. To assess real-world 

effectiveness and saf ety of the anti-malarial pyronaridine-artesunate in 8560 malaria episodes, follow-up 

was not primarily conducted by medical staff but by specifically trained CHWs. This perspective paper 

discusses how the participation of a CHW workforce can be of benefit for effectiveness trials in limited- 

resource settings, using the example of the CANTAM- Pyramax trial. 

© 2023 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 
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alaria elimination and control over the past decades 

Malaria is a parasitic disease transmitted by infected Anophe- 

es mosquitoes. Despite the over a century-long history of con- 

rol and elimination effort s, malaria still represents an important 

isease burden, particularly for sub-Saharan Africa [1] . New tools 
ty for Infectious Diseases. This is an open access article under the CC BY license 

https://doi.org/10.1016/j.ijid.2023.10.016
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ijid
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijid.2023.10.016&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:groger@bnitm.de
https://doi.org/10.1016/j.ijid.2023.10.016
http://creativecommons.org/licenses/by/4.0/


M. Groger, G.T. Lutete, S.-B. Assi et al. International Journal of Infectious Diseases 137 (2023) 114–117 

a

t

i

i

t

t

H

i

d

h

R

t

b

s

t

w

g

s

a

m

t

i

l

t

m

l

C

b

p

[

t

t

m

t

n  

d

c

t

t

t

i

a

C

t

g

p

t

n

I

m

d

c

p

C

o

e

i

p

c

t

a

a

o

t

i

a

s

s

m

I

a

a  

e

i

s

c

w  

w

i

p

T

m

t

a

o

c

t

w

t

l  

T

c

g

c

r

a

w

d

a

h

d

w

t

C

s

n

t

c

p

p

p

m

nd interventions like insecticide-treated bed nets or the introduc- 

ion of artemisinin-based combination therapies have contributed 

mportantly to the progress toward malaria elimination and erad- 

cation since the beginning of the millennium. Notwithstanding, 

his progress has stalled since 2015 and the 2020 milestones of 

he “Global Technical Strategy For Malaria” set forth by the World 

ealth Organization (WHO) could not be reached [2] . While elim- 

nation could be accomplished in several countries with low en- 

emicity, absolute case numbers have further increased in the 10 

ighest burden countries in Africa [3] . 

ethinking malaria 

High- and low-burden countries require different approaches 

o increase the impact of malaria-related interventions. Value- 

ased health services delivery is a relatively new key term for 

ub-national tailoring of malaria control strategies in line with 

he needs of local communities [4] . Rethinking the approach with 

hich to combat malaria and integrating malaria response strate- 

ies into primary health care becomes one of the WHO’s key 

trategies. Those newly identified strategies include multi-sectoral 

pproaches, the increase of country ownership in the develop- 

ent of malaria control strategies, in-country evaluation and in- 

erpretation of community-level data with informed strategic pol- 

cymaking, and integrated management approaches at community 

evel [ 3 , 5–7 ]. Community health workers (CHWs) and communi- 

ies themselves gain center stage to share their experiences with 

alaria as those directly affected and contribute to identifying tai- 

ored solutions for their communities [5] . 

HW as an extension of health care- and surveillance systems 

An important factor contributing to preventable malaria mor- 

idity and mortality, as well as morbidity and mortality from other 

reventable diseases is a lack of access to the healthcare system 

8] . In many communities, CHWs provide public health interven- 

ions and form an important link between underserved communi- 

ies and the healthcare system [9] . The integrated community case 

anagement (iCMM) strategy seeks to train CHWs to enable them 

o provide care for a range of priority health issues in a commu- 

ity [ 10 , 11 ]. With limited to no access to facility-based nurses or

octors, this can help reduce morbidity and mortality locally. 

CHWs often are lay people trained on program-specific health 

are interventions. Due to their access to hard-to-reach communi- 

ies, CHWs can contribute valuably to disease prevention and con- 

rol and thus be an important addition to national malaria con- 

rol programs [12] . Several studies have shown the benefit of the 

nclusion of non-facility-based CHWs in malaria control program 

ctivities for reducing malaria-related mortality in children [13] . 

HWs can also support educational advertising and contribute to 

he progress toward the United Nations’ sustainable development 

oal number 3: “good health and well-being” by reaching large 

arts of a population despite a lack of trained healthcare personnel 

herein [14] . 

As CHWs are often embedded in and trusted by their commu- 

ities, they can serve as resource for their community’s challenges. 

n the absence of surveillance systems for post-marketing phar- 

acovigilance, they can feed back important information about 

rug safety and other relevant observations to regulators which 

an help identify and understand reduced effectiveness of thera- 

ies or safety concerns. 

ommunity health workers in clinical research 

In research, CHWs can be deployed to improve post-hospital 

utcomes or adherence to routine medical interventions [15] . How- 
115 
ver, they can also benefit clinical drug development. Integrat- 

ng CHWs in research teams has the potential to open up patient 

opulations to become more diverse. (Ethnical) minorities, remote 

ommunities, and others that may otherwise not have easy access 

o health care, and may thus not be a target in passive case-finding 

pproaches of clinical trial recruitment can become represented in 

 better way. This can result in more accurate data for drug devel- 

pment as the characteristics of the participant pool are closer to 

he true population characteristics. 

An equally important basis for the successful conduct of clin- 

cal research projects is a trusting relationship between CHWs 

nd communities. As CHWs often live in the communities they 

erve, CHW-centered recruitment may be facilitated by their in- 

ide knowledge of comorbidities, pregnancies, and other important 

edical histories of the individuals they are responsible for. 

mportance of adequate training 

An important prerequisite for a functional collaboration with 

nd inclusion of CHWs into the health care system is provision of 

dequate protocols and training [ 12 , 16 ]. The CHW can only be an

xpedient connecting link if thorough understanding of the matter 

s in place [17] . Sharing of misinformation, enforcement of super- 

tition, or medical decision-taking outside the CHW’s competence 

an corrupt the trusting relationship with communities as well as 

ith healthcare personnel and harm patients [ 17 , 18 ]. In the frame-

ork of clinical trials, staff training is a key part, and support- 

ve supervision, and re-training are often practiced throughout the 

roject per default. 

he role of CHW in the CANTAM- Pyramax trial 

The CANTAM- Pyramax trial was a phase IIIb/ IV cohort event 

onitoring study with the aim to assess the real-world safety, 

olerability, and effectiveness of pyronaridine-artesunate (PA), an 

rtemisinin-based combination treatment which is administered 

nce daily over 3 consecutive days for the treatment of uncompli- 

ated malaria. CHW-centered follow-up was a key strategy to de- 

ermine real-world safety and effectiveness. 

The trial was conducted at six centers in five African countries 

ith the main objective to assess the safety of PA in malaria pa- 

ients with underlying liver function abnormalities, comorbidities 

ike HIV or viral hepatitis, and in children under 1 year of age [19] .

hese specific patient populations had not been included in the 

linical development program until then, given the restrictive eli- 

ibility criteria for phase II and III trials. Patients with uncompli- 

ated malaria, diagnosed in line with the standard of care in the 

espective country which was either a blood smear or rapid di- 

gnostic test, were eligible to participate. The first treatment dose 

as administered under direct supervision, intake of subsequent 

oses was explained, and the participants continued self-treatment 

t home—as they would under routine care conditions. Follow-up 

ome visits were conducted on day 7 ± 1 day and day 28 ± 2 

ays. 

To evaluate safety and real-world effectiveness, participants 

ere primarily followed up by CHWs trained specifically in the 

rial procedures. Depending on the country’s strategies, most 

HWs were recruited either from a pre-existing pool or through 

tructured processes set up by e.g., the Ministry of Health. CHWs 

eeded to be rapidly deployable and serve as a mobile link be- 

ween the participants living at varying distances from the study 

enters and the investigator teams. They provided oversight of 

articipant safety while intervening as little as possible with the 

articipants’ healthcare-seeking behavior to mirror the real-world 

atient-doctor interactions in the management of uncomplicated 

alaria. 
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ommunity health worker training and participant follow-up 

n the CANTAM- Pyramax trial 

To neither jeopardize participants’ reporting behavior nor over- 

ook important safety signals, continuous training was paramount 

or CHWs to remain alert of their responsibilities. Training was 

iven during the site initiation visit and included an explanation 

f material and procedures as well as role play. Role plays were 

sed to simulate real-life scenarios and discuss solutions. CHWs 

ho had previously been involved in studies with home-based par- 

icipant follow-up shared their experiences with the others. Re- 

rainings were provided by the site investigators during formalized 

raining sessions or regular team meetings, and during monitoring 

isits as needed. 

For self-training purposes, CHWs received a “memory aid” to 

arry with them for reference but they were not supposed to use it 

uring direct participant contact to avoid any bias in participants’ 

eporting. The memory aid contained a general part, with a de- 

cription of the seriousness criteria and the query whether treat- 

ent or medical attention was necessary. If any of the listed was 

nswered with “yes”, the CHW was required to inform the inves- 

igator immediately and direct the participant to the study cen- 

er to receive further medical attention. The second part of the 

emory aid focused on adverse events of special interest, these 

eing hepatotoxicity and hypersensitivity. Warning signs for hep- 

totoxicity included fatigue of unusual intensity that remained af- 

er cure of the malaria episode or worsened; fever that either re- 

ained after cure of the malaria episode or returned after initial 

emission; nausea; vomiting; loss of appetite; stomachache; pruri- 

us or skin rash. In addition, images of dark urine; putty or mas- 

ic colored stools; jaundice, and contusions, indicating spontaneous 

ub-cutaneous bleeding, were provided to facilitate CHWs in recog- 

izing these signs. Hypersensitivity events were identified by any 

igns of flushing; the appearance of wheals/urticaria; breathless- 

ess and faintness and/or decrease in blood pressure. CHWs found 

he memory aid to be a useful and self-explanatory tool. 

To reflect real-life conditions as much as possible and avoid 

ver-reporting of adverse events, suggestive questions were not 

ermitted. Instead, the CHW was instructed to ask open questions 

nd document (1) whether the participant noticed anything special 

r abnormal concerning their health status since the last contact 

ith study staff or since the study drug intake and (2) whether 

he CHW noticed anything special or abnormal in the participant. 

n case the participant reported specific medical conditions or the 

HW observed danger signs, they were referred to the study center 

or further investigation. 

Home visits also included additional examinations within the 

HW competence in the respective country. On day 7 ± 1 day, 

easurement of body temperature; enquiry of pregnancy status; 

ssessment of compliance to study drug intake, and documentation 

f signs and symptoms of malaria and new and concomitant med- 

cation were performed. In addition, at day 28 ± 2 days, measure- 

ent of body temperature; pregnancy test where relevant; prepa- 

ation of thick blood smear and blood spots on filter paper were 

onducted. Where CHWs were not allowed to collect blood, they 

ere accompanied by a laboratory technician. If malaria or preg- 

ancy was suspected, the CHW was instructed to refer the partici- 

ant to the study center immediately. 

Source documents for all home visits of the day, i.e., the stan- 

ardized notes taken by the CHW, were reviewed by and discussed 

ith the site investigator on the CHW’s return to the study cen- 

er. The investigator was responsible for the final judgment, docu- 

entation on the case report form, and further actions for adverse 

vents. Based on this, if the investigator spotted the need for fur- 

her medical evaluation or treatment, the participant was notified 

nd instructed to attend the study center for further investigation. 
116 
alaria microscopy was performed on all thick blood smears at the 

enter to assess response to the study treatment. In case a blood 

mear was positive participants were notified and directed to the 

tudy center to receive antimalarial rescue treatment. 

Overall, CHWs appeared to be highly trusted by the target pop- 

lation and participants referred their peers to the CHWs for study 

articipation when they were ill. This trust was largely based on 

he CHWs’ long-term activities in the communities and/or the fact 

hat the CHWs were trusted community members. None of the 

tudy sites reported barriers when talking to participants. Chal- 

enges sometimes arose when participants lived far from the study 

ite when participants’ residential areas were not well mapped, 

r when participants were not at home for scheduled visits. This 

as mitigated by calling participants, providing CHWs with cars or 

ther means of transport, and being creative in describing partici- 

ants’ homes (e.g., near the banana market, etc.). 

ther examples of community health workers-centered 

esearch 

CHW-centered approaches are also being implemented by other 

esearch projects and surveillance programs. An example of a 

HW-centered research project is the MiMBa Pregnancy Registry 

o assess the safety of antimalarial use in pregnancy [20] . This 

bservational prospective study aims to generate robust evidence 

n the safety of a range of available and registered antimalarial 

hen used in pregnancy, particularly in the first trimester, and 

ully depends on the CHW workforce. The CHWs are responsible 

or putting all subjects living in the study area into a comprehen- 

ive household registry. This first step makes it possible to sub- 

equently cross-reference the registers of pregnant women with 

hose of subjects who have contracted malaria to detect pregnant 

omen who were treated with antimalarial drugs. A current ex- 

mple of a post-marketing surveillance program is the community 

ccess to rectal artesunate for malaria (CARAMAL) project [21] . Pa- 

ients with severe malaria in remote settings often lack timely ac- 

ess to life-saving intravenous or intramuscular antimalarial ther- 

py. An alternative solution, particularly for pediatric patients may 

e rectal artesunate suppository administered as part of iCCM un- 

il patients are well enough to switch to oral therapy. The roll-out 

f this therapeutic strategy is being included in iCCM platforms in 

elected African countries to ensure community access and to gen- 

rate supporting surveillance data. 

onclusion 

CHW involvement can be key to targeting hard-to-reach and 

ulnerable populations and constitutes a crucial role in malaria 

ontrol and elimination in sub-Saharan Africa. In the CANTAM- 

yramax trial, the CHW-centered approach provided a controlled 

ethodology to generate reassuring data for regulators and health 

ractitioners resulting in broader access of PA to patients [22] . By 

imicking real-life conditions, the trial mirrored the reality of the 

eld but within a controlled framework. 

The CANTAM- Pyramax trial can serve as reference for the con- 

uct of clinical trials and research projects focusing on the collec- 

ion of real-world data, in alignment with the “rethinking malaria”

nitiative, but also in the context of other infectious diseases. 
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