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ORIGINAL

Effectiveness of a 6-dose regimen of
Artemether-Lumefantrine for
unsupervised treatment of
uncomplicated childhood malaria in

Calabar, Nigeria

Abstract Background: The six
dose regimen of Artemether-
Lumefantrine (AL), has high effi-
cacy in clinical trials and is the first
-line drug for treating uncompli-
cated malaria in Nigeria. The com-
plex dosage schedule could militate
against its effectiveness.
Objective: To assess the effective-
ness of AL prescribed under rou-
tine outpatient conditions in the
treatment of uncomplicated ma-
laria.

Methods: An open label, non-
comparative trial to assess the ef-
fectiveness of AL in children 6 to
59 months with uncomplicateB.
falciparum and parasite density
between 1,000 and 250,000/
Enrolled children received 6-dose
course of AL (20/120mg tablets).
The first dose was administered in
the health facility and caregivers
were instructed on how to adminis-
ter the remaining five doses at

home.

Results:Of the 1035 screened, 215
eligible children were enrolled and
193 completed the study. Twenty-
two (22) patients withdrew from the
study (18 were lost to follow-up, 3
violated protocol and 1 withdrew
consent). Adequate clinical and
parasitological response (ACPR)
was observed in 90.7%; late clinical
failure in 7 (3.6%) and late parasi-
tological failure in 11 (5.7%).
Conclusion: This study showed
high efficacy of AL in treating un-
complicatedP. falciparum malaria

in under-fives in Nigeria. Adher-
ence by caregivers to the treatment
regimen was quite good and so,
should continue to be used in the
home setting.

Key words: Artemether-
lumefantrine, effectiveness, adher-
ence, uncomplicated malaria.

Introduction

The global burden of malaria is well describeavith
90% of global episodes of clinical malaria and ralatgt

ria,”® showed that artemisinin-based combination ther-
apy (ACT) are efficacious and safe . In line wittet

recommendation of world health organization (WHO),
the Nigerian Federal Ministry of Health changed the

occurring in sub-Sahara Africa. The malaria control malaria treatment policy in 20050 artemisinin-based

situation became worse following the emergencentf a
malarial drug resistance and more recently by tepafr
resistance to artemisinin product from South EasbA

combination therapy. Artemether-Lumefantrine (AL)
was the first ACT approved for use as first-linetle
treatment of uncomplicated falciparum malaria.

Early diagnosis and prompt treatment during malaria

episodes are the key components of the globaleglyat
for malaria controf.

In Nigeria, about 50% of the population sufferdeatst
one episode of malaria every year and malaria axtsou
for over 45 per cent of all out-patient visits. Tdisease
accounts for 25 % infant and 30 % childhood madstali
in the country?Results of randomized control trials
conducted in different parts of the world includiNige-

Artemeter-Lumefantrine is co-formulated hence iess
likely to be misused as monotherapy unlike the co-
packaged ACT&However, its use as the drug of choice
in Nigeria can be limited by partial adherence wtik
recommended 6 dose regimen and the interval ofu8sho
between the first and the second dose, 24 houveekat
the first and the third dose, and 12 hourly int&Jze-
tween the remaining doses. The main concern of $d. u
is its timed dosage multi-dose schedule, raisieg th
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qguestion of whether it will remain effective wheeed  to enrolment.
on an unsupervised basis in the community.

The intervention: was a co-formulated preparation of
The effectiveness of an intervention is the abiley ~Artemether (20mg) and Lumefantrine (120mg) in each
achieve the desired aim when used in an unsupervisetablet presented in a blister form. The dosing daoke
setting and it depends on compliance with the recomrequires intervals of 0, 8, 24, 36, 48 and 60 hotirs
mended treatment regiméhPoor adherence is likely to interval between the first two doses are cruciathte
decrease treatment effectiveness and expose thsifear €ventual outcome of treatment. The blister packaios
to sub-therapeutic drug levels which may favouretlev ~Pictures and instructions on how the drug shoulddbe

opment of resistance to the drildost clinical trials
assess the efficacy and safety of drugs under gispdr

ministered. The dosage is based on the child’s hieig
The detail of the dosage of AL is shown in Table 1.

settings. The cure rate of a drug reported fromici
trial may not be the same as that observed undgineo
out patient conditions. Since there could be diffees
between the efficacy of a drug during clinical Itrdad

Table 1: Dosage schedule of artemether-lumefantrine
Number of tablets/recommended time of adminiistnat

its effectiveness on routine use, it is importanassess
the effectiveness of AL, the first line anti-maédrdrug
presently in use in Nigeria.

The aim of this study was to assess the effectaené
AL under routine outpatient conditions in the treant

Day O Day 1 Day 2
Weight 0 8 24 36 48 60
(ka) Hours Hours Hours Hours Hours Hours
5-15 1 1 1 1 1 1
15-25 2 2 2 2 2 2
25-35 3 3 3 3 3 3
>35 4 4 4 4 4 4

of uncomplicated malaria in under-five children.

Methods and Patients

Design: This was an open label non-randomized trial to

determine the effectiveness of AL for treating umpdi-
cated P. falciparum malaria in children aged 6 to 59
months.

Drug administration: Once a participant was enrolled,
the first dose of AL was administered to the padtien
the health facility under the supervision of thedst
nurse. The child was then observed for 30 minuteke
health facility. If the child vomited within thisepiod,
another dose was given and the participant obsédored
another 30 minutes. A child that vomited two or enor
times within one hour of commencement of drug ad-
ministration was classified as repeated vomitingl an
withdrawn from the study. Such participant was mefe

to the next level of care for treatment with paeeal

Study Population: The study was conducted over 13 antimalarial. Those that tolerated the first dosgensent
month period from June 2006 to June 2007. Childrer?ome with further instructions on how to administes

with features suggestive of uncomplicated malaaia,
tending the outpatient clinic at a Health Centrdkiot

Ansa, Calabar Municipality, South Eastern Nigerirev
screened for inclusion.

Inclusion criteria: Participants were eligible for inclu-
sion if they were between 6 and 59 months old, fead
ver (axillary temperature 37.5°C) or history of fever in
the past 24 hours witR. falciparumasexual parasites
between 1000 and 250,000/ In addition, participants
were resident in the study area to be eligibleeiorol-
ment. Finally, a signed informed consent was manglat
for inclusion in the study.

Exclusion criteria: Participants were excluded if there
was known allergy to any of the study drug compdsien
vomiting study drug two or more consecutive times;
packed cell volume <15%, other manifestation of €com
plicated malaria and any other danger sign of bloitd
illness such as severe malnutrition, not able tossind

or drink, recent history of convulsion, lethargic un-
consciousness.

The Ethical Review Committee of the University of
Calabar Teaching Hospital approved the protocotter
study. A written informed consent was obtainedhfro
each parent/legal guardian of eligible participgmter

remaining doses. Emphasis was laid on the impogtanc
of giving the second dose eight hours after tts fibse,
then two doses per day in the morning and everong f
the following two days. Parents/guardians were also
informed that the drug is best given with fatty dsoor
shortly after breastfeeding for children that weitdl
breastfeeding.

Clinical Assessments: Clinical assessments include
history of illness, measurement of axillary tempera
and weight of participants on day 0 and duringof@lup
visits on days 7, 14 and 28. Patients were noeves

on Days 1, 2 and 3 so as not to induce adherenteto
drug. Guardians/parents were advised to bring blaek
participant to the health facility if the healthnthtion
deteriorated. Participants that were not brought on
schedule for follow-up visits were visited at hotthe
same day and where that was not possible within two
days after the scheduled visit date. Rescue maalicat
for this study was quinine in line with the Nigeriaa-
tional malaria treatment guidelines.

Laboratory investigation: Thick and thin blood film
specimens were used to screen for presence ofiealar
parasites. During each visit, blood smears were col
lected, prepared and stained in 3% Giemsa solfion
30 minutes. Smears were read to 100 fields wittntjua
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guantification ofP. falciparumasexual parasites on the Analysis: Endpoints were assessed based on intention to
thick smear (per uL) and gametocytes (number p@010 treat analysis. Data generated were recorded ioga |
white cell count). Parasites were enumerated usiicl book and individual patient’s case record files éater
film as described by ShutéParasite density was calcu- double - entered into EPI-Info version 3.5.1 sofeva
lated, assuming a normal leucocyte level of 8,000/ Data was analyzed on the same software.
The thin film was used to speciate the parasikscked
cell volume was determined on days 0, 14 and 28 wit
sample collected in a heparinized capillary tube ean-
trifuged for 5 minutes at 10,000 G. Results

General characteristics
Withdrawals: Participants who were lost to follow up
or those that withdrew consent were classified as-w  One thousand and thirty five children were scredned
drawals from the study. Also, participants who took eligibility, of whom 215 (20.7%) were enrolled. Bas
other anti-malarial drugs during this period werithw  line characteristics are shown in Table 3.
drawn from the study. All withdrawals were followegd

for safety except those that were lost to follow up Table 3: Baseline Characteristics of patients
) ) , Characteristics Mean (SD) N=215
Outcome mea_SL_Jres:T_ herapeutic e_fflcz_slcy was assessed Age in years(mean £ SD) 2.5041.70
on follow up visits using WHO gwdel_lne_s for assegs  1ges %) 123 (57.2)
therapeutic efficacy in intense transmission atéas. Females (%) 92 (42.8)
Prlmary outcome measures were Height in cm (Mean + SD) 91.7 (13.2)
Weight in Kg (Mean + SD) 12.7 (3.2)

+ Day 28 cure rate: adequate clinical and parasitolog Axillary Temperature (Mean + SD)°C 37.6 (1.14)

cal cure rate (ACPR) Packed Cell Volume Day 0 28.0 (4.9)
»  Treatment failures which could be Mean parasite density in pL (range) 35,312 (1,008,889)

1. Early treatment failure (ETF) ) )

2. Late clinical failure (LCF) Enrolment and fqllow-up: Figure 1 shows the patient

3. Late parasitological failure (LPF) flow from screening, treatment, follow-up to comple

«  Adherence to recommended treatment schedule.  tion. Four hundred and ten (50%) of the 820 exdude
patients were due to use of anti-malarial drug iwitlvo

Secondary outcome measure was safety and toleyabili weeks of screer?ing. There were 22 withdrawals is th
Safety and tolerability was evaluated by the rigk o study as follows; 18 were lost to follow up (traaetlout

occurrence of an adverse event (AE), classifiethits, ~ ©f Study area), 3 violated protocol (took anti-izl
moderate, severe or serious. A serious adverseé memn  outside study drug) and one withdrew consent. Altof
defined as any AE resulting in death or in persiste 193 (89%) participants .completed the study and had
significant disability/incapacity, life-threateningequir- ~ adequate data for analysis of the study outcomes.

ing hospitalization or significant medical interéiem to ) ) )

prevent serious outcome. Presence of adverse evenfdd 1:Patientflow diagram for the study

was assessed based on the assessment given by the

mother or guardian. Trial Flow Diagram

[ Enrollment] Assessed for eligibility (n=1035)

Table 2: Definition of therapeutic efficacy measures

Therapeutic Definition of term

outcome meas- Excluded (n=820)

ure g Not meeting inclusion criteria:
Adequate clini-  Absence of parasitaemia on Day 28 irrespective of "| *Anti-malarial within 2 weeks = 410
cal and parasi-  axillary temperature without previously meeting any *low parasite density/others = 409
tological re- of the criteria of Early Treatment Failure, Late

sponse (ACPR) Clinical Failure and Late Parasitological Failure

Early treatment  Development of danger signs or severe malaria on \4

failure (ETF) Days 1, 2 or 3 in the presence of parasitaemia, or ) )
parasitaemia on Day 2 higher than Day 0 count Allocation | [Allocated to intervention (n = 215)
irrespective of axillary temperature, or parasiteem * Received allocated intervention (n= 214)

°22;%’;m;ho?]xgzryéim;;;aé?%:7'5 SC;L?r:t e * Did not receive allocated intervention

0 - .

Spective of axillary t)émperature. Y (incomplete treatment dose) (n=1)

Late clinical Development of danger signs or severe malaria and / *

failure (LCF) or axillary temperature 37.5C on any day from
Day 4 to Day 28 in the presence of parasitaemia Follow-Up | |Lost to follow-up (travelled out of area) = 18
without previously meeting any of the criteria for Discontinued intervention (withdrew consent) $1
Early Treatment Failure

Late parasi- The presence of parasitaemia from Day 4 to Day 28 v
tological failure  and axillary temperature < 37?G without previ-
(LPF) ously meeting any of the criteria for Early Treathe Analysed (n= 193)
Failure or Late Clinical Failure ¢ Excluded from analysis (had other anti-malanal

drug during follow-up) (n=3)




Treatment outcome: Table 4 shows the results of the
28-day therapeutic efficacy of AL. The number oalev
able participants with adequate clinical and paobsgi-

cal response (ACPR) was 175 (90.7%). Late clinical
failure (LCF) was observed in 5 participants. Theeze

11 late parasitological failures; 2 on Day 14, 2ay

25 and 7 on Day 28.

Assessment of patient adherence to treatmen®ut of
the 215 enrolled participants empty blisters wege r
turned for 210 suggesting that most of the particip
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In this study, 97.6% of the caregivers adheredh® t
dosage recommendation. Since the effectivenessyf a
drug combination therapy is dependent on adherence
with the treatment regimeéfljt is assumed that the effi-
cacy reported in this study is as a result of atzise
compliance with the treatment regimen. It therefape
pears that majority of caregivers in this locakighere
to the 6 doses of AL although it is difficult toysa
whether they observe the 8 hours interval betwéen t
first and the second doses. In the study by Agaaf?
average adherence for the 3 countries that paatipin

(97.6%) adhered to the recommended dosage schedulthe study was 94%. However, Depoortase af® in

Caregivers were interviewed to ascertain how andnwh
drugs were given to child. Four caregivers repotted
they had misplaced the empty blisters hence did&ot
turn them. One parent did not return the bliserduse
the child improved so she reserved the last 2 d(&es
and 6" dose) for next episode of malaria attack.

Table 4: Effectiveness of unsupervised artemether-
lumefantrine

Number of
Treatment Outcome Participants  Percent
Day-28 cure (Adequate clinical and
parasitological response - ACPR)* 175 90.7%
Late clinical failure (LCF) 7 3.6%
Late parasitological failure (LPF) 11 5.7%

*PCR confirmation not used.

Adverse Events: There were 48 mild adverse events

during the study; the most common were cough (7.0%)2

and vomiting study drug at least once (7.0%). Gther
were catarrh (2.3%), headache (2.3%), abdominal pai
(1.3%) and rashes (1%). No serious adverse evesit w
observed in any of the study participants.

Change in Haemoglobin: The packed cell volume in-
creased in all participants by the end of the fellop
period. The mean haematocrit value increased fr@¥h 2
at baseline (Day 0) to 33% on Day 28.

Discussion

This study has shown that Artemeter-Lumefantrine is
effective with a cure rate of 90.7% when administein
unsupervised setting. Reports from a multicentusyst
on the effectiveness of home management of mailaria
which Nigeria was one of the study sites gave a PCR
corrected cure rate of 90.9%,The cure rate of this
study though uncorrected for reinfection is simttathe
PCR —corrected cure rate of the multi-centre sty
randomized trial of effectiveness of AL in Ghana,

southern Sudan reported that 18.3% of the partitipa
were ‘not adherent’ to the dosage schedule. Howéwer
their study emphasis was placed on giving the avitiy
milk or fatty foods and some of the caregivers dat
administer the drug because of lack of milk onyfétod

to precede the drug. In this study, emphasis wds no
placed on giving drug with milk or fatty food besauan
earlier efficacy test in the same centre did ngtdan-
phasis on the dietary component and the cure tate o
tained in this study is similar to that of the poas
study®

Several factors may have contributed to the higiead
ence observed in this study. Firstly, the fact taatgiv-

ers were required to return the empty blisters an d
may have played an indirect role in enhancing adher
ence. Secondly, the packaging of the drug might als
have promoted adherence. The sealed-blister design
ontains visual depictions of time intervals andnber

f tablets to be taken by the patietits’ However, the
packaging is universal and available to non-study p
ents, hence it is considered an important aid &y th

%nanufacturers to promote adherence. Also the added

verbal explanation by the team members to caregiver
have been shown to improve adherefice.

AL was well-tolerated with no serious adverse esent
and only few mild adverse events in this studyHert
confirms the safety of the combination. This hasrbe
documented by other studie®.

The limitations of this study include the non-ramiped
design, and the absence of a comparator. Alscsrtta!
sample size of the study makes generalizationcditfi

On the other hand, polymerase chain reaction was no
used to differentiate actual parasitological fakir
(recrudescence) from new infections hence day-28 cu
rate could have been higher than reported. Fingily,
adherence observed in this semi-urban setting ¢dro
generalized to the typical rural communities.

Kobbeet af* reported parasitological cure rate of 88.3%
for AL, which is similar to the findings of this wsty.
However, in a report from Uganda, higher cure iate
98.0% was observed when AL was given in unsuper
vised setting? It therefore appears that the drug has
satisfactory efficacy even when used in an unsugeav
setting***

Conclusion

Despite the complexity of the 6 dose AL regimem, th

high day 28 parasitological cure in this and ostadies

shows that the drug is effective when used in uesup
vised outpatient settings in Nigeria, even among-ca
givers with low level of education. It is importaior



healthcare providers to give sufficient explanatiorthe
correct method of administering drugs to caregivére
recommend multicentre, randomized trials with large
sample sizes across the country to confirm thectie-
ness of artemether-lumefantrine as this is esdetttia
help ensure long-term treatment efficacy for thpuya-

tion.
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