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Abstract

Objective To determine whether the positive results of a single-district pilot project
focused on rectal artesunate administration at the community level in Zambia could
be replicated on a larger scale.

Methods In partnership with government, in 10 rural districts during 2018-2021
we (i) trained community health volunteers to administer rectal artesunate to children
with suspected severe malaria and refer them to a health facility; (ii) supported
communities to establish emergency transport, food banks and emergency savings to
reduce referral delays; (iii) ensured adequate drug supplies; (iv) trained health workers
to treat severe malaria with injectable artesunate; and (v) monitored severe malaria
cases and associated deaths via surveys, health facility data and a community
monitoring system.

Results Intervention communities accessed quality-assured rectal artesunate
from trained community health volunteers and follow-on treatment for severe malaria
from health workers. Based on formal data from the health management information
system, reported deaths from severe malaria reduced significantly from 3.1% (22/699;
95% confidence interval, Cl: 2.0-4.2) to 0.5% (2/365; 95% CI: 0.0-1.1) in two
demonstration districts and from 6.2% (14/225; 95% CI: 3.6-8.8) to 0.6% (2/321; 95%
Cl: 0.0-1.3) in eight scale-up districts.

Conclusion Despite the effects of the coronavirus disease, our results
confirmed that pre-referral rectal artesunate administered by community health
volunteers can be an effective intervention for severe malaria among young children.
Our results strengthen the case for wider expansion of the pre-referral treatment in
Zambia and elsewhere when combined with supporting interventions.
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Introduction

Malaria deaths reduced by over one third in sub-Saharan African countries during 20102019,
although the rate of reduction began to fall during the second half of that period. Globally, malaria
deaths increased by 69 000 to 627 000 between 2019 and 2020. An estimated 47 000 of the
additional deaths were the result of disruptions to malaria services caused by the coronavirus
disease (COVID-19) pandemic.' The World Health Organization’s (WHO) global malaria strategy
milestone for 2020 was not reached. Zambia experienced a 11.9% increase in malaria mortality
from 2019 to 2020, with an estimated 7996 deaths in 2019 and 8946 in 2020. An estimated 80% of
these deaths were among children younger than 5 years.! Disruptions to service delivery and

delayed access to services contributed to the upsurge in mortality.

In rural communities in Zambia, multiple barriers delay the referral of sick children to a
health facility. Uncomplicated malaria can quickly turn into severe malaria if not treated, resulting
in high mortality (60—100%of cases),> especially among children younger than 5 years. The
administration of rectal artesunate capsules at the community level before referral to a health
facility has the potential to significantly reduce child deaths from severe malaria. The efficacy and
safety of rectal artesunate has been confirmed in various studies.*® The drug helps to stabilize

children, giving families who live far from a health facility vital time to implement a referral plan.

Rectal artesunate was included in Zambia’s national malaria guidelines in 2014 and
introduced at the community level in 2017. Until 2017, injectable artesunate — the first-line drug for

treatment of severe malaria — was only available in district and tertiary hospitals.

In our July 2017-July 2018 pilot intervention in Zambia, we trained community health
workers to administer rectal artesunate to children with suspected severe malaria;’ our results
indicated a reduction in reported severe malaria case fatalities from 8.0% (18/224) in 2017 to 0.5%
(3/619) in 2018. We subsequently aimed to explore whether these results could be replicated on a
larger scale in other rural areas of high malaria burden. We established MAMaZ Against Malaria at
Scale in December 2018, a follow-up project to the pilot intervention, and implemented this
intervention in 10 rural districts over 3 years. We provide results and analysis to demonstrate the
extent to which the intervention increased the access of rural communities to effective treatment for

severe malaria.

Methods

Study design
We conducted an observational, cross-sectional study using quantitative data from (i) surveys

of community health volunteers and participating health facilities at the beginning, middle
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and end of the intervention; (ii) a community monitoring system; and (iii) two verification

studies that explored whether cases of severe malaria had been managed correctly according

to WHO protocols.®

Intervention sites

The health ministry in Zambia selected 10 rural intervention districts, all defined by the
National Malaria Elimination Centre as having a high malaria burden (Table 1; Fig. 1). Our
implementation began in December 2018 in Serenje (the site of the pilot intervention) and
Chitambo; these demonstration districts hosted visits by health officials interested in scaling
up the use of rectal artesunate. We phased in the implementation in eight other districts
(scale-up districts) between July 2019 and February 2021, making the pre-treatment
accessible to a total population of approximately 900 000. Over 200 (n =217) lower-level
health facilities (i.e. rural health centres and health posts) participated in the project.
Intervention sites (n = 1272; Table 2), known as neighbourhood health committees, were

located within the rural catchment areas of the health facilities.

We provided different levels of support to the intervention sites: 12.4% (158) of these
sites, mainly located within the demonstration districts, received higher-intensity support.
The eight scale-up districts were supported with inputs that were conceivably closer to real-
world conditions. The main differences between high- and low-intensity support were in
volunteer to population ratios, duration of volunteer training, extent of supportive supervision
and level of support given to community systems (Table 2). District partnership agreements,
signed by the district health teams, set out how the intervention would be mainstreamed into

the routine activities of government.

Training

We instigated a large-scale training programme (Table 3). With the district health team, we
trained community health volunteers with prior training in safe motherhood or integrated
community case management to administer rectal artesunate to children showing signs of
severe malaria and refer them to a health facility. Signs included fever in combination with
one or more of: fitting, lethargy or unconsciousness, vomiting everything, or inability to eat
or drink. District trainers trained community health volunteers, who then trained their

communities. This approach helped build local capacity to sustain the intervention.

In the demonstration districts, some community health volunteers received a 3-day
stand-alone training course in rectal artesunate and community mobilization, while others

received training in community mobilization only. In the scale-up districts, district trainers
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delivered a 2-day training course as part of the national roll-out of integrated community case

management training. The volunteers were unpaid, in line with national policy, and

conducted their severe malaria activities alongside other voluntary activities.

Volunteers also received training in facilitating community discussion groups and
undertaking door-to-door visits, both of which were used to raise awareness of the danger
signs of severe malaria and the need for prompt action. They worked with communities to
establish community-managed systems to address referral delays (e.g. food banks and
emergency savings schemes). In addition, volunteers received training in the identification
and inclusion of socially excluded and vulnerable individuals in project activities. Volunteers
were encouraged to look beyond poverty as a cause for exclusion, and to focus on other

contributing factors such as sex- and gender-based violence, mental health or disability.'

Emergency transport

In demonstration communities we extended and strengthened emergency transport systems
(i.e. robust bicycles and covered trailers that were suitable for the terrain) that had been
established in earlier projects.!!"'> We also provided two scale-up districts (Chama and
Vubwi) with new bicycle ambulances and placed these in locations lacking alternative
transport options. We trained riders to transfer patients safely to the health facility; riders

were not requested to administer drugs, so received no training in this area.

Implementation

In 2019 we procured two batches of 100 mg quality-assured rectal artesunate, and later that
year the health ministry started to procure the drug. We made the treatment available in all
project areas, and trained volunteers delivered a rapid diagnostic test for malaria if symptoms
were observed and administered rectal artesunate in line with WHO recommendations.® We
provided refresher training in severe malaria and injectable artesunate administration to
clinical officers and nurses in rural health centres and health posts. The National Malaria
Elimination Centre worked closely with the districts to ensure reliable supplies of injectable
artesunate were available through the routine drug supply system. Health facility staff
supervised volunteers, including bicycle ambulance riders, during community outreach
sessions or at the health facility. District health teams retained oversight of volunteer
supervision in their routine activities. Volunteers were trained to follow up discharged
patients (within a few hours of their return and then once a week for up to a month) and

observe them for potential side-effects.
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Trained volunteers recorded data on their activities in a community monitoring

system that was shared with the health facility for onwards transmission to the district health
office. The community monitoring system generated data on simple and severe malaria cases,
rapid diagnostic test use and results, use of referral and counter-referral forms, beneficiaries
of community systems, number of follow-up visits and number of child deaths from malaria
(Box 1). Volunteers routinely recorded indicators for a particular section of the community.
Lead volunteers aggregated the data at the community level, having reviewed and collated
reports generated by colleagues. Data review by community health volunteers and district
health offices informed decision-making on key issues, for example: where to focus volunteer
efforts to ensure all parts of the community were reached. The joint planning that took place

following data review contributed to the motivation and retention of volunteers.

District trainers provided a workshop on COVID-19 in April 2020 to enable the
volunteers to undertake preventive activities and ensure an appropriate response to cases.
Community health volunteers encouraged their communities to adapt food banks and savings
schemes to support families affected by COVID-19. Bicycle ambulance riders received

training on safe operation within the context of the pandemic.

Data management

Our main outcome indicators were proportion of children with suspected severe malaria who
received rectal artesunate in the community and proportion of children given rectal artesunate
who were referred to a health facility. The main impact indicator was reduction in severe
malaria case fatalities. Of the three surveys undertaken at the beginning (January 2019),
middle (July 2020) and end (October 2021) of the implementation, the first provided a
baseline for the two demonstration districts, the second assessed progress in the
demonstration districts and served as a baseline for the scale-up districts, and the third

assessed progress in five districts.

We developed two assessment tools: a facility audit tool assessed human resources,
drug supplies and severe malaria case management practices; and a semi-structured interview
tool collected data from volunteers and bicycle ambulance riders. A total of 22.1% (48) and
18.4% (40) of all intervention health facilities participated in the middle and end surveys,
respectively. The end survey included feedback from 15.1% (544/3594) of the trained
volunteers and riders. Independent trained enumerators collected survey data using tablet
computers. We provided no financial incentives to interview respondents to participate in the

surveys. All quantitative data submitted to the survey server were downloaded as comma-
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separated values (csv) text files and analysed using SPSS version 25 (SPSS Inc., Chicago,

United States of America). Statistical significance was assessed at P <0.05 (two-sided).

We collected data on total malaria cases, as well as the project-specific indicators of
numbers of severe malaria cases (in children aged <1 year and 1-5 years) and deaths, from
health facilities. Volunteers and riders collected data on 14 indicators (Box 1). In
collaboration with the district health teams of the demonstration districts, we led two
verification studies in October 2019 and December 2020 to assess whether volunteers were
correctly following WHO rectal artesunate protocols (Box 2). By combining staff from
different areas of the implementation project we reduced any risk of bias. The 10 health
facilities selected for the verification study had reported a high number of suspected severe
malaria cases. In each study, 10 randomly selected cases of suspected severe malaria per
health facility were examined, meaning that 100 cases were reviewed. The study team
worked with health facility staff to establish whether patients given rectal artesunate in the
community had received a rapid diagnostic test for malaria, the result of the test, whether the
patients had been treated for severe malaria at the health facility, what malaria drugs were

administered and whether the patient survived.

Ethical considerations

The research was covered by a protocol approved in August 2017 by the independent
Excellence, Research, Ethics and Science (ERES) Converge ethical review board and the
National Health Research Authority. We obtained written informed consent from all

participants to use the data collected.

Results

Malaria drug supplies improved in intervention health facilities over the timeframe of the
project, with 35.3% (6/17; 95% confidence interval, CI: 12.5-57.9) of surveyed health
facilities in the demonstration districts reporting stocks of the four main malaria drugs (i.e.
sulfadoxine-pyrimethamine, quinine, injectable artesunate and artemisinin-based combination
therapy) at baseline and 81.3% (13/16; 95% CI: 62.2—100.0) at the end. We observed an even
greater improvement in the scale-up districts from 4.5% (1/22; 95% CI: 0.0-13.2) at scale-up
baseline (i.e. middle survey) to 79.2% (19/24; 95% CI: 63.0-95.4) at the end (Table 4). In the
end survey, 92.3% (60/65; 95% CI: 62.7-95.3) of health workers in all surveyed facilities

who had been trained in injectable artesunate reported managing cases of severe malaria.

Knowledge among community health volunteers of the five severe malaria danger

signs improved both in demonstration districts, from 8.8% (37/421; 95% CI: 4.7-12.9) to
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77.2% (173/224; 95% CI: 68.5-86.1), and in scale-up districts, from 31.6% (59/187; 95% CI:

26.5-36.7) to 70.5% (222/315; 95% CI: 44.8-84.0). Over the project timeframe, the
proportion of volunteers who said that they had ever managed a case of severe malaria
increased from 79.1% (337/426; 95% CI: 73.4-83.0) to 94.7% (213/225; 95% CI: 91.8-97.6)
in the demonstration districts and from 89.4% (168/188; 95% CI: 85.8-92.6) to 93.7%
(299/319; 95% CI: 91.0-96.4) in the scale-up districts (Table 4). In the end survey, 99.6%
(542/544; 95% CI: 99.1-100.0) of responding volunteers reported that they were confident in

the administration of rectal artesunate.

Volunteers conducted almost 153 000 door-to-door visits and facilitated more than
91 000 community discussion groups. In 2020 new national COVID-19 guidelines for
community health workers specified that household visits could be undertaken if social
distancing protocols were followed. During intermittent periods of lockdown in 2020, three
quarters of the volunteers were forced to curtail their mobilization activities. Nevertheless,
community monitoring system data indicated that they remained active and made positive
efforts to reach and involve entire communities in awareness-raising activities. In the end
survey, 90.1% (490/544; 95% CI: 87.5-92.5) of responding volunteers reported having taken

actions to include the least-supported women in project activities.

Data reported through the community monitoring system indicated that of the 11 486
children identified with suspected severe malaria at community level, 96.6% (11 095/11 486)
were given rectal artesunate. Rapid diagnostic tests were given in 96.2% (11 054/11 486) of
identified cases (Table 5). The community monitoring system established that almost all
children given rectal artesunate (99.7%; 11 057/11 095) were referred to a health facility and,
in turn, 83.0% (9 207/11 095) received a counter-referral form (Table 5). Based on data from
the community monitoring system, 91.4% (10 139/11 095) of rectal artesunate recipients
were followed up at least once. Over half (52.0%, 283/544) of the volunteers who
participated in the end survey followed up patients three or more times, correctly following

protocol.

Verification studies undertaken in the demonstration districts in 2019 and 2020
confirmed that 86.0% (86/100; 95% CI: 79.1-92.8) and 96.0% (96/100; 95% CI: 92.2-99.8)
of suspected severe malaria cases referred from the community were given artemisinin-based
combination therapy at the health facility, respectively; however, the proportion of cases who
received injectable artesunate fell from 90.0% (90/100; 95% CI: 84.1-95.9) in 2019 to 63.0%
(63/100; 95% CI: 53.5-72.5) in 2020. The community activities in 2020 took place against a
backdrop of disruptions to health service delivery caused by COVID-19: in the July 2020
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survey, 84.1% (37/44) of intervention facilities reported disruptions to medicines and

consumables and 61.4% (27/44) reported that they had suspended or scaled down community
level activities, which affected their volunteer supervision activities. By October 2021 the
situation had improved; 45.0% (18/40) and 50.0% (20/40) of the surveyed health facilities

reported disruptions in supplies and activities, respectively.

The community-managed emergency savings schemes and food banks, which helped
to increase affordability and overcome other practical constraints to referral, were well used.
One third of patients’ families were supported by these schemes. Overall, 20.2%

(2 237/11 095) of rectal artesunate recipients were transported to the health facility by bicycle
ambulance, helping to reduce referral delays. A higher proportion of recipients benefited
from emergency transport in the demonstration districts where there were more bicycle
ambulances than in the scale-up districts: 33.9% (1969/5809) of cases versus 5.1%
(268/5286; Table 5).

In the end survey, we collected health facility data on the number of deaths among
children younger than 5 years over a 12-month period (September 2020 to August 2021) and
compared these with data from the baseline and middle surveys (Table 6). In demonstration
districts there were two deaths recorded from 365 confirmed severe malaria cases, indicating
a case fatality of 0.5% (95% CI: 0.0-1.1), down from 3.1% (22/699; 95% CI: 2.0-4.2) at
baseline. In scale-up districts, two deaths were recorded from 321 cases, suggesting a case
fatality of 0.6% (95% CI: 0.0-1.3), down from 6.2% (14/225; 95% CI: 3.6-8.8) from the
middle survey. These results continued the trend of decreasing reported deaths from severe

malaria observed in the pilot project.’

Discussion

Our results show that, in all 10 intervention districts, almost all children identified with
suspected severe malaria in the community received rectal artesunate and were subsequently
referred to a health facility. Our verification studies conducted in the demonstration districts
confirmed that a high percentage of patients received quality care. Replicating these studies
in the scale-up districts would provide important information on the quality of severe malaria
case management in a wider scenario. Although volunteers in all districts were confident that
all potential cases of severe malaria were identified, high population to volunteer ratios in the

scale-up districts mean that it is possible that some cases were missed.

Unsurprisingly, the impact of the project was greater in the demonstration districts
where we introduced the intervention earlier and provided higher-intensity support, and there

had been a decade-long history of similar interventions.'? The food banks and emergency
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savings schemes supported almost five times the number of clients per month in these

districts compared with the scale-up districts. Additional longitudinal studies would confirm
the added value of the supplementary interventions in helping to reduce referral delays and in

sustaining demand for severe malaria services.

To ensure sustainability, the severe malaria activities were integrated into the delivery
of routine health services. In the scale-up districts, rectal artesunate training was provided as
part of integrated community case management training using an adapted version of the
national training manual. District health teams led the training of community health
volunteers and health staff; these personnel can be drawn on to support further scale-up into
new districts. Volunteers were supervised by health facility staff, with district health teams
providing oversight. Drug supplies and consumables were procured by the Zambia Medicines
and Medical Supplies Agency and distributed through the essential drugs system. The health
ministry procured rectal artesunate from 2019. Although district health teams had oversight
of the community-managed emergency transport systems, they drew heavily on external
technical support to fulfil this role; progress towards embedding oversight of these systems

into routine activities was therefore slow.

In contrast to our results, the Community Access to Rectal Artesunate for Malaria
project, implemented in 2018-2021 in the Democratic Republic of the Congo, Nigeria and
Uganda, reported a negative impact on referral and case fatality numbers following
deployment of rectal artesunate.'>!* However, several differences in study design —
highlighting the strengths of our study — may have contributed to the different outcomes.
First, in Zambia, the emphasis of the health ministry on building the capacity of health posts
and rural health centres to detect, manage and refer severe malaria cases helped bring
services closer to communities facing logistical, financial and other practical challenges when
confronted with a child health emergency. In the multicountry study, the referral process was
more complex in that rectal artesunate was administered either in the community or in
primary health care facilities, and follow-on treatment was provided at higher-level referral
facilities. Second, although both interventions contained an awareness-raising component for
communities, we addressed additional social determinants of health in Zambia: social
exclusion, lack of transport, and lack of food and money. Transport systems halved travel
times and were available to the community at all times at no cost. The emphasis on social
inclusion was important since these are often the families that carry the highest burden of
child mortality.!>'® Third, our Zambia intervention allowed capacity for practical problem-

solving to be built within district health teams, helping to identify solutions to health systems
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challenges. For example, when injectable artesunate supplies were affected by the pandemic

in 2020, districts reported that the early notification of impending drug shortages using
WhatsApp allowed supplies to be moved between facilities as needed. Fourth, in the
multicountry study, rectal artesunate and injectable artesunate were frequently administered
as monotherapies, suggesting that health worker training was deficient or that there were
problems with drug supplies. In Zambia, our verification studies highlighted that health
workers followed severe malaria protocols, including drug regimes, in almost all cases. Fifth,
differences in project design may have affected the accessibility of rectal artesunate. In
Zambia, we gave volunteers 1020 capsules at any one time and advised them to collect
further supplies from the local health facility. In the multicountry study, volunteers were
allocated two capsules and required to travel to the health facility more frequently. This
approach may have encouraged volunteers to prioritize more severe cases. Finally, based on
the available evidence, it is probable that volunteers were supervised more regularly and
consistently in Zambia. These engagements provided opportunities for implementation

challenges to be identified and addressed, helping to improve outcomes.

The multicountry study results prompted WHO to issue additional guidance to
countries planning to introduce or scale-up rectal artesunate in 2022.!7 Current advice is to
withhold new implementation or cease further expansion unless countries are able to review
and verify that the conditions under which rectal artesunate is being used are appropriate
regarding diagnosis, immediate referral and completion of treatment. This guidance has
generated much debate.!®?! Zambia’s health ministry began scaling up rectal artesunate in 26
additional districts in 2021, and interpreted the WHO guidance as a call to proactively

monitor and strengthen the quality of severe malaria case management at health facilities.

We have demonstrated that rectal artesunate administered at community level by
trained volunteers, in combination with improvements in the continuum of care, can help
reduce malaria-related mortality among young children. The costs of scaling up the required
training through the integrated community case management platform in an average district,
and of establishing emergency transport systems in areas of greatest need, are relatively
modest (48 400 United States dollars per district; Box 3) when the likely improvements in
health outcomes are considered. The reduction in reported deaths that occurred across our
project districts suggests that rectal artesunate can be used effectively in real-world
conditions with appropriate training of volunteers, including vital components on community

mobilization and engagement.
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Box 1. Data collected by community health volunteers and riders during
implementation on use of rectal artesunate for severe malaria, Zambia, 2018—
2021

1. Uncomplicated malaria cases

. Suspected severe malaria cases

. Suspected severe malaria cases tested with a rapid diagnostic test for malaria
. Positive rapid diagnostic tests

. Rectal artesunate recipients

oo O B~ WODN

. Rectal artesunate recipients referred to a health facility by a community health
volunteer

7. Rectal artesunate recipients who received a counter-referral form from health
facility

8. Rectal artesunate recipients followed up by volunteers

9. Children with suspected severe malaria supported by emergency transport system
10. Children with suspected severe malaria supported by food banks

11. Children with suspected severe malaria supported by savings schemes

12. Children with suspected severe malaria who died

13. Discussion group sessions held in the community

14. Door-to-door visits undertaken by community health workers.

Note: Zambia’s health management information system did not include a community component
during the timeframe of the project. Data collected at community level were therefore specific to the
project. Community health volunteers reported data to the local health facility for onwards
transmission to the district health management team, where they were used for ongoing management
decision-making.
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Box 2. Data collected in verification studies on use of rectal artesunate for
severe malaria, Zambia, 2018—-2021

. Age of patient

. Sex of patient

. Date of arrival at health facility

. Location at which rectal artesunate administered
. Result of rapid diagnostic test for malaria

. Location of rapid diagnostic test for malaria

~N OO O A WDN -

. Severe malaria danger signs recognized by community health volunteer and/or
child’s caregiver

8. Time taken (in minutes) to get to the health facility after child given rectal
artesunate

9. Whether child received treatment for severe malaria at the health facility
10. Name of severe malaria or malaria drugs given at the health facility

11. Reason rectal artesunate recipient was not given injectable artesunate
12. Patient outcome
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Box 3. Cost of scaling up use of rectal artesunate for severe malaria, Zambia,
2018-2021

Training

2-day training in rectal artesunate administration and community mobilization
(delivered as part of integrated community case management training), costing
12 400 United States dollars (USD) per district.

Emergency transport system

Scoping exercise to identify priority sites, 20 emergency transport system vehicles per
priority district (including spare parts for vehicles) and training of 60 riders (including
protective and safety items for riders), costing USD 36 000 per district.

Assumptions
» An average district population of 150 000, 70% of whom are target rural population;

» the availability of a core group of trainers (there exist approximately 20 rectal
artesunate trainers in Zambia as of 2022); and

» that volunteers and riders are supported by health facility staff who are, in turn,
supported by a district health management team.
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Table 1. Districts selected for participation in implementation on use of rectal
artesunate for severe malaria, Zambia, 2018-2021

District (province) Estimated population No. intervention Start of
coverage of health implementation
intervention/district facilities/total
population? (%) no. district
health facilities
(%)
Demonstration districts
Chitambo (Central) 52 000/61 348 (84.8) 14/14 (100.0) Dec 2018
Serenje (Central) 108 000/148 006 (73.0) 25/29 (86.2) Dec 2018
Scale-up districts
Chama (Muchinga) 86 500/151428 (57.1) 18/29 (62.1) Jul 2019
Manyinga (North 58 500/58 500 (100.0) 11/11 (100.0) Jul 2019
Western)
Petauke (Eastern) 105 500/306 681 (34.4) 22/31 (71.0) Nov 2019
Vubwi (eastern) 35000/55 015 (63.6) 12/12 (100.0) Dec 2019
Mansa (Luapula) 108 000/253 414 (42.6) 37/74 (50.0) Nov 2020
Kasama (Northern) 105 500/306 423 (34.4) 28/43 (65.1) Nov 2020
Mwinilunga (North 106 000/129 523 (81.8) 27/28 (96.4) Nov 2020
Western)
Lufwanyama (Copper 133 500/150 000 (89.0) 23/23 (100.0) Feb 2021
Belt)

a Data from Population and Housing Census 2010,° adjusted for population growth and boundary
changes.
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Table 2. Properties of high- and low-intensity intervention sites? participating
in implementation on use of rectal artesunate for severe malaria, Zambia,

2018-2021

Component High-intensity support

Low-intensity support

No. receiving particular
support/total no.
intervention sites (%)
No. receiving particular
support/total no.
intervention sites by
district type (%)
Training focus

158/1272 (12.4)

In demonstration districts:
158/158 (100.0)

Rectal artesunate
administration; other child
health issues
(uncomplicated malaria,
pneumonia and severe
diarrhoea); community
mobilization

Training duration 3 days

No. volunteers trained
No. volunteers trained
in implementation/total
no. community health
volunteers (%)
Volunteer to population
ratio

Volunteers targeted

Minimum 5 per site
1500/3251 (46.1)

1:250

Safe motherhood action
group volunteers and
integrated case
management volunteers
Local health facility; ongoing
mentoring support from
project

Active support provided to
communities to establish
these systems

Supervision

Community systems
(food banks and
emergency savings
schemes)
Emergency transport
i.e. no. bicycle
ambulances/total no.
available (%)

100/144 (69.4)

1114/1272 (87.6)

In demonstration districts:
22/1114 (2.0); in scale-up
districts: 1 092/1114 (98.0)

Rectal artesunate
administration; integrated
community case
management; community
mobilization

2 days (less training in
community mobilization
than for high-intensity
support)
1 per site

1751/3251 (53.9)

1:500 upwards

Integrated case
management volunteers

Local health facility;
occasional mentoring
support from project
Volunteers learnt how to
establish these systems,
but limited follow-up
support provided

44/144 (30.6)

a Intervention sites (also known as neighbourhood health committees) were located in the rural

catchment areas of the 217 health facilities mentioned in Table 1.
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Table 3. Health workers and community health volunteers trained during

implementation on use of rectal artesunate for severe malaria, Zambia, 2018

2021
Type of training Target audience No. trained No. districts
(%)

Rectal artesunate Community health 2301 (70.8) Al 10

administration and volunteers (n=3 251)

community mobilization

Community mobilization Community health 950 (29.2) 2:

only volunteers (n=3251) demonstration
districts

Emergency transport Community volunteer 343 (100.0) 4:

scheme management and riders and custodians demonstration

operation (n=343) districts, Vubwi
and Chama

Severe malaria case Health workers 726 (100.0) AlI10

management

(clinical officers and
nurses; n=726)
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Table 4. Key results of implementation on use of rectal artesunate for severe malaria, disaggregated by district type, Zambia,

2018-2021

Indicator

Surveyed health facilities, health workers or volunteers

Demonstration districts

Scale-up districts

Baseline (Jan 2019) End (Oct 2021) Middle (Jul 2020) End (Oct 2021)
No. (total) % (95% CI) No. (total) % (95% CI) No. % (95% Cl) No. % (95% Cl)
(total) (total)

Stocks of four main malaria 6 (17) 35.3 13 (16) 81.3 1(22) 4.5 19 (24) 79.2
drugs (12.5-57.9) (62.2-100.0) (0.0-13.2) (63.0-95.4)
Health workers trained in NA NA 28 (29) 96.6 NA NA 22/26 85
injectable artesunate who (93.0-100.0) (63.0-100.0)
reported that they had
managed cases of severe
malaria
Community health volunteer 37 (421) 8.8 173 (224) 77.2 59 (187) 31.6 222 (315) 70.5
knowledge of five severe (4.7-12.9) (68.5-86.1) (26.5-36.7) (44.8-84.0)
malaria danger signs
Community health 337 (426) 791 213 (225) 94.7 168 (188) 89.4 299 (319) 93.7
volunteers who had ever (73.4-83.0) (91.8-97.6) (85.8-92.6) (91.0-96.4)
managed a case of severe
malaria
Community health 91 (213) 42.7 225 (225) 100.0 (NA) 176 (185) 95.1 317 (319) 994
volunteers who reported that (16.3-65.2) (92.4-100.0) (98.0-100.0)
they were confident to
administer rectal artesunate
Community health NA NA 212 (225) 94.2 NA NA 277 (319) 86.8
volunteers reporting that (91.3-97.3) (83.0-90.8)

they had taken actions to
include the least-supported
women in project activities

Cl: confidence interval; NA: not applicable.
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Table 5. Key results from community monitoring system of children with
suspected severe malaria given rectal artesunate in demonstration and scale-

up districts, Zambia, 2018-2021

Indicator

With suspected severe malaria
Given rectal artesunate at
community level

Given rapid diagnostic tests

Of those given rectal artesunate
Referred to health facility

Given a counter-referral form
Followed up at least once
Severe malaria referrals by
bicycle ambulance

Food bank recipients
Emergency saving scheme
recipients

No. (%)
Demonstration Scale-up All districts
districts districts
5 896 (100.0) 5590 (100.0) 11486 (100.0)
5809 (98.5) 5286 (94.6) 11 095 (96.6)
5674 (96.2) 5 380 (96.2) 11 054 (96.2)
5778 (99.5) 5279 (99.9) 11 057 (99.7)
4 393 (75.6) 4 814 (91.1) 9 207 (83.0)
5051 (87.0) 5 088 (96.3) 10 139 (91.4)
1969 (33.9) 268 (5.1) 2 237 (20.2)
3 035 (52.2) 587 (11.1) 3 622 (32.6)
2700 (46.5) 858 (16.2) 3 558 (32.1)
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Table 6. Numbers of severe malaria cases, deaths and case fatality
percentages during implementation on use of rectal artesunate for severe
malaria, Zambia, 2018-2021

Survey Demonstration districts Scale-up districts
No. No. Case fatality No. No. Case fatality

severe deaths percentage severe deaths  percentage
malaria (95% CI) malaria (95% CI)
cases cases

Baseline 699 22 3.1(2.04.2) NA NA NA

Middle 1032 10 1.0 (0.5-1.5) 225 14 6.2 (3.6-8.8)

End 365 2 0.5(0.0-1.1) 321 2 0.6 (0.0-1.3)

Cl: confidence interval; NA: not applicable.
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Fig. 1. Districts included in implementation on use of rectal artesunate for severe malaria, Zambia 2018-2021
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