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Abstract Background: Acute extrapyramidal reactions have been attributed to amo-

diaquine. They may be anticipated with the widely-used combination anti-

malarial artesunate with amodiaquine, but the association is very poorly

documented.

Objective: The aim of the study was to identify individual case safety reports

in the Uppsala Monitoring Centre’s Vigibase� database associating the use

of the combination of artesunate and amodiaquine with extrapyramidal ad-

verse reactions and to characterize the clinical features in those reports.

Methods: Reports of adverse reactions to the combination use of artesunate

or dihydroartemisinin and amodiaquine entered into Vigibase� up to

15 February 2011 were identified. Reports with a causality grading of ‘Un-

likely’ and probable duplicates of reports were excluded. Reports that in-

cluded at least one MedDRA� Preferred Term strongly suggestive of an

extrapyramidal reaction were subject to further detailed analysis.

Results: Forty-three reports in adults and six reports in children were iden-

tified as associating the use of artesunate with amodiaquine, either as separate

co-packaged or fixed-combination products, with extrapyramidal reactions.

More than half (57%) of the adults had an onset of the reaction within

48 hours of starting treatment. Almost equal numbers of male and female

adult patients were reported – 67% were aged between 14 and 30 years. The

most commonly implicated daily dose was amodiaquine base 600mg and

artesunate 200mg, but lower doses were implicated in some adult patients.

Identification of very long delays in some reports reaching Vigibase� was an

unexpected observation.

Conclusions: This case series supports an association of the use of artesunate

and amodiaquine as combination antimalarial therapy with acute extra-

pyramidal reactions. The reactions occurred with recommended, and in some

instances reduced, daily doses. Extrapyramidal reactions are unpleasant and

frightening and the association warrants being more clearly recorded in official

treatment guidelines and Summary of Product Characteristics documents.
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Background

Acute extrapyramidal reactions have been as-
sociated with amodiaquine hydrochloride.[1-4]

They may be anticipated with use of the combi-
nation of artesunate and amodiaquine hydro-
chloride, which is a treatment for uncomplicated
falciparummalaria recommended by theWHO.[5]

The association is, however, poorly documented.
The purpose of the present study was to identify
and analyse individual case safety reports (ICSRs)
of extrapyramidal reactions during treatment with
the combination of artesunate and amodiaquine
submitted to the WHO Collaborating Centre for
International Drug Monitoring, Uppsala, Sweden.

Methodology

The WHO Collaborating Centre in Uppsala is
also known as the Uppsala Monitoring Centre
(UMC). Data elements extracted from case re-
ports received at national pharmacovigilance
centres are submitted electronically to the UMC
and held in a database (VigiBase�). The data
elements in VigiBase� are based on the CIOMS
form 1a.[6] Searches of VigiBase� were made on
15 February 2011 for reports in four categories:
(i) with artesunate or amodiaquine nominated as
a suspected medication and the other substance
separately recorded as a suspected medication or
recorded as a concomitant medication; (ii) ‘amo-
diaquine with artesunate’ as a suspected drug;
(iii) ‘amodiaquine hydrochloride with artesunate’
as a suspected drug; and (iv) ‘amodiaquine with
dihydroartemisinin’ as a suspected drug. Reports
were classified as referring to children (<14 years
of age) or adults (14 years of age and older) and
then sorted in order of date of the onset of the
reaction. Reports with identical (– 1 day) onset
dates and additional identical or very similar data
elements, such as patient age and sex and dates of
administration of the medicine, were regarded as
likely duplicate submissions and removed from
further analysis, unless the contrary was estab-
lished with the reporting national centre. Reports
with a causality grading of ‘Unlikely’ and a re-
port that changed only the adverse reaction terms
of a previously submitted report, thus excluding

an extrapyramidal reaction, were also removed.
Reports that included at least one reaction term
strongly suggestive of an acute extrapyramidal
reaction were then selected and subjected to a series
of further analyses. A search of the reporting to
VigiBase� of extrapyramidal reactions asso-
ciated with amodiaquine in the absence of arte-
sunate was also undertaken.

An understanding of the analysis of dosing
requires a knowledge of the possible expressions
of the doses of artesunate and amodiaquine. Ar-
tesunate is used in fractions or multiples of 50mg.
Amodiaquine is used as the hydrochloride. Amo-
diaquine hydrochloride 200mg contains 153.1mg
of amodiaquine base. Amodiaquine is generally
used in fractions or multiples of 153mg. The
adult daily dose recommended for most products
is artesunate 200mg and amodiaquine base 612mg
(153· 4), although frequently expressed as 600mg.
In most reports where the suspectedmedicine was
recorded in VigiBase� as ‘amodiaquine with ar-
tesunate’, the adult daily dose has been stated
as 800mg, being the sum of the artesunate and
amodiaquine doses (or an equivalent expression –

600mg/200mg; 612mg/200mg; 812mg). The sit-
uation is further complicated by the trade names
of some products including ‘1000’, being the sum
of the artesunate (200mg) and amodiaquine hy-
drochloride (200mg · 4) doses (1000mg).

Results

Overall, 272 reports submitted prior to 15 Feb-
ruary 2011 had a suspected drug in one of the
four categories. All had a medication start date or
a reaction onset date after 1March 2005. Overall,
21 likely duplicates, 18 ‘Unlikely’ reports (none with
reaction terms suggestive of an extrapyramidal
reaction) and the report modifying the earlier
report were excluded from the series, leaving 232
reports about 199 adults and 33 children. They
had been submitted from eight African coun-
tries – Burkina Faso, Cote d’Ivoire, Democratic
Republic of the Congo, Ghana, Madagascar,
Nigeria, Sierra Leone and Senegal. A wide varia-
tion in the time between onset date of the reaction
and the date of entry into VigiBase� was noted
(figure 1).
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Of the most commonly mentionedMedDRA�

Preferred Terms in the 232 reports,[7] ‘Restlessness’
(which includes the Lower-Level Terms ‘Rest-
lessness marked’ and ‘Restlessness aggravated’),
with mentions in 24 reports, ranked equal fourth
with ‘Pruritus’, after ‘Asthenia’ [includes weak-
ness generalized] (77 mentions), ‘Dizziness’ (54)
and ‘Vomiting’ (32). ‘Dystonia’ ranked seventh,
with 18 mentions.

Adults

A total of 43 of the 199 adult reports included
at least one MedDRA� Preferred Term con-
sistent with an acute extrapyramidal reaction.
Expanded details about each of these cases is
available in the online Supplemental Digital Con-
tent (see table S1, http://links.adisonline.com/DSZ/
A71). A further seven reports in adults with Pre-
ferred Terms describing an acute event involving
movement disturbances other than convulsions,
but not necessarily describing an extrapyramidal
reaction, were also identified but not analysed
further (table I). The 43 reports were fromGhana
(n = 37), Nigeria (5) and Burkina Faso (1). None

involved amodiaquine with dihydroartemisinin.
The age and sex of 42 adult subjects are shown in
figure 2; 67% were aged less than 31 years. The
age of one adult subject was not stated.

The daily dose taken was described as 800mg
(or an equivalent expression – see Methodology
section) in 24 reports. Nine different trade
names of combination products associated with
800mg/day were mentioned. It is believed that
all except two were co-packaged (‘co-blistered’)
presentations of separate tablets of artesunate and
amodiaquine. Three reports implicated Artesu-
nate-Amodiaquine Winthrop�, which has a daily
dose of 540mg of amodiaquine base. Three re-
ports from Ghana, in subjects aged between 15
and 41 years, had a daily dose of 400mg; three
other reports from Ghana with therapy start dates
after 1 January 2007 had a dose of 400mg (ex-
pressed as 300mg/100mg in two) twice daily.
Daily doses of 700mg and 1140mg were each
mentioned once. The dose was not stated in eight
reports. Concomitant medications were recorded
in only seven reports. Multivitamin or folic acid
products and paracetamol (acetaminophen) were
each mentioned three times, and trimethoprim
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Fig. 1. Relationship between onset date and VigiBase� entry date.

Artesunate and Amodiaquine Extrapyramidal Reactions 669

Adis ª 2012 Springer International Publishing AG. All rights reserved. Drug Saf 2012; 35 (8)

http://links.adisonline.com/DSZ/A71
http://links.adisonline.com/DSZ/A71


with sulfamethoxazole, diclofenac, chloramphenicol
and oral replacement solution were each men-
tioned once.

The latencies of onset of the reaction in 42
subjects (one report did not include a therapy
start date) are shown in figure 3. Overall, 57%
had an onset within 48 hours of starting the
medicine. Four of the reports with an onset date
on the fourth day (therapy start date day plus
3 days) had their onset date 1 day after therapy
was stopped. For all other reports, the onset date
was the same as, or earlier than, the date therapy
was stopped, indicating that the combination
product was probably being taken when the ad-
verse event occurred.

Explicit information about or gradings of se-
verity were included in only eight reports. In four
of these the subject had been admitted to hospital.
One subject (a 56-year-old woman with general-
ized weakness, dystonia and marked restlessness)
died. The report stated that ‘‘reaction may be
contributory’’. The outcomes in the other 42 re-
ports were ‘Recovered’ or ‘Recovering’ (n = 22),
‘Not stated’ or ‘Unknown’ (n= 14) and ‘Recovered
with sequelae’ (n= 6). In no case were the sequelae
described. Causality assessments were recorded
in only 12 of the 43 reports. They were Probable
(n = 6), Possible (n = 4) and Certain (n = 2). Eleven
of the 12 were submitted from Ghana, where

causality had been assessed by expert opinion.
Dystonia as the adverse event was overrepresented
in these reports (8 of 11) compared with all re-
ports from Ghana (14 of 37). Why this was so
is not known. No other differences between re-
ports with and without causality assessments
were apparent.

Nineteen of the 43 reports had additional in-
formation in a narrative section. The narrative of
one of the two ‘Certain’ reports stated that the
subject ‘‘had a similar reaction on taking artesu-
nate/amodiaquine course in the past’’. Another
subject was said to have taken artesunate pre-
viously without an adverse effect. Two reports
indicated that in each case one medication (e.g.
amodiaquine) had been taken in the morning and
the other in the evening. Neither report included
sufficient temporal detail to unequivocally im-
plicate amodiaquine. Five of the narratives de-
scribed treatments given for the reaction – they
involved at least two medications in each case.
They included diazepam (four reports), prometha-
zine hydrochloride parenteral (two), benzhexol
(two), benztropine, intravenous fluids, intravenous
hydrocortisone, Astymin� capsules (nutritional
supplement) and chlorphenamine maleate (one
report for each). The reporters to the pharma-
covigilance centres were pharmacists, 19 reports;
physicians, 8; other health professionals, 9; con-

Table I. Extrapyramidal reaction reports (adults)a

Included in analysis (n = 43) Excluded from analysis [see text] (n = 7)

Restlessness (19)b,c Slurred speech and twitching (1)b

Dystonia (15)b Spasm (1)

Dystonia and facial spasm (1) Spasms (1)

Restlessness marked and dystoniab (2) Clonic spasm (1)

Torticollis (1) Myoclonus (1)

Muscle tremor, neck stiffness and speech disorder (1)b Speech disorder (1)

Movement disorder (1)b Globus hystericus, eyes rolling and agitation (1)

Dyskinesia acute, twitching and hypersalivation (1)

Tongue protrusion spastic involuntary and hypersalivation (1)

Tongue protrusion spastic involuntary, muscle rigidity and hypersalivation (1)b

a Further details of the cases are available in the online supplementary material (http://links.adisonline.com/DSZ/A71).

b Indicates that other MedDRA� Preferred Terms were also mentioned in some reports.

c The Lower-Level Terms ‘Restlessness marked’ (15 reports) and ‘Restlessness aggravated’ (4 reports) have been grouped under the

Preferred Term ‘Restlessness’.
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sumer/non-health professionals, 5; and not stated
in two reports.

Between March 1988 and 15 February 2011,
11 reports of extrapyramidal reactions in adults
associated with amodiaquine in the absence
of use of artesunate were entered into VigiBase�.
In 9 of the 11 reports, amodiaquine was the sole
suspected drug.

The 11 reports included dystonia (five re-
ports), dyskinesia (one report) and tardive dys-
kinesia (two reports). The use of the term tardive
dyskinesia may be questioned, as in neither case
was amodiaquine nor the other suspected drugs
taken for more than 4 days before the onset of the
reaction. Judged by age and sex of the patient and
onset date, none of these reports appear to du-
plicate published reports.

Children

There were six reports of extrapyramidal re-
actions, submitted from Senegal, Ghana (two
reports each), Sierra Leone and Nigeria (one re-
port each) [table II]. In one report, intramuscular
metoprimazine, given for nausea and vomiting,

was recorded as a suspected drug in addition to
artesunate with amodiaquine. Between August
2005 and 15 February 2011, five reports of
extrapyramidal reactions in children aged from
1 year to 13 years associated with amodiaquine in
the absence of the use of artesunate were entered
into VigiBase�. In all five reports, amodiaquine
was the only suspected cause. Judged by age and
sex of the patient and onset date, none of these
reports appear to duplicate published reports.

Discussion

Case Series

Although the combination of artesunate and
amodiaquine is an effective treatment for un-
complicated falciparum malaria, its acceptance
has been claimed to be suboptimal because of
community awareness of unpleasant adverse ef-
fects.[8] Acute extrapyramidal reactions to amo-
diaquine were first documented in 1976. Other
reports have followed, but a report of an acute
extrapyramidal reaction in a child is the only
published report implicating the combination of
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Fig. 2. Age and sex of adults with an extrapyramidal reaction (n = 42; one subject was specified as an adult but age was not stated).
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artesunate and amodiaquine.[9] Acute dystonia
and acute dyskinesia are characteristic of an
extrapyramidal reaction. Restlessness (akathisia)
may also be caused by medicines.[10] Taken to-
gether with a smaller number of reports of other
symptoms, the series of cases in VigiBase� re-
ported here supports an association with the com-
bination. Given that extrapyramidal reactions
have been associated with amodiaquine mono-
therapy, it is the likely causal agent. The reported

reactions occurred mainly in younger adults
(<31 years of age) and there was no obvious dif-
ference between the sexes, unlike that which has
been reported with metoclopramide.[11] Although
recorded in only a few cases, most of the treat-
ments given were as would be used in other parts
of the world to treat acute extrapyramidal reac-
tions and the majority of subjects recovered at the
time of reporting. In no case was metoclopramide
cited as a concomitant medication or treatment,
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Fig. 3. Latency of onset of extrapyramidal reactions (n = 42; one report did not include a therapy start date).

Table II. Reports of extrapyramidal reactions in children (n = 6)

Number Preferred Terms Age and sex Daily dose Latency of onset Outcome

1 Dystonia ‘Child’ (F) Not stated Start day Not stated

2 Extrapyramidal disorder 3 years (M) Not stateda Start day Recovered

3 Extrapyramidal disorder 12 years (F) Not stated Next day Recovered

4 Restlessness marked, nausea,

weakness generalized, dyspnoea

2.5 months (M) 203 mg oral Next day Recovered

5 Restlessness marked, weakness

generalized

3 years (M) 300 mg oral Next day Recovered

6 Restlessness marked, shivers,

tongue protrusion spastic

involuntary

8 years (F) Amodiaquine

200 mg; artesunate

not stated

Two days after start Recovered

a Metopimazine also reported as a suspected cause.

F = female; M = male.
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diminishing the chance that these events were a
reaction to a treatment for nausea caused by the
antimalarial therapy. Use of a phenothiazine was
recorded only in two adult reports and one child
report. There were no reports of concomitant use
of efavirenz or other medicines that might alter
the metabolism of amodiaquine by the cytochrome
P450 2C8 isoenzyme.[12] The reports do not illu-
minate the possible influence of pharmacogenetic
characteristics in these subjects.[13]

In this case series, themost commonly implicated
daily dose was artesunate 200mg and amodia-
quine 600mg. Lower doses have been implicated,
including the use of artesunate 100mg with
amodiaquine 300mg once or twice daily. Twice-
daily dosing with artesunate 100mg and amo-
diaquine 300mg was recommended in Ghana in
early 2006 in an attempt to reduce the incidence
of adverse effects of the combination.

The initial and current guidelines for the treat-
ment of malaria state that ‘‘large doses of amo-
diaquine have been reported to cause syncope,
spasticity, convulsions and involuntary move-
ments’’.[14,15] The reference to ‘large doses’ is
potentially confusing as it follows a sentence
about ‘overdose toxicity’ and because the daily
dose of amodiaquine taken by adults mentioned
in the published case reports (600mg) is a re-
commended daily dose. Since 2007, bi-layered
tablets containing both artesunate and amodia-
quine in a single tablet (Artesunate Amodiaquine
Winthrop�) have been available. The tablet in-
tended for adult dosing contains artesunate
100mg and amodiaquine base 270mg. Two tab-
lets (i.e. 200mg artesunate and 540mg amodia-
quine base) are to be taken once daily for 3 days.
The reduction of 60mg in the adult daily dose of
amodiaquine base reflects use of weight-for-age
reference data for designing age-based dosing
regimens.[16] No study has been conducted capa-
ble of demonstrating the superiority of the 540mg
dose over the 600mg dose with respect to less
common adverse reactions.

There is a general lack of standardization in
recording and reporting of adverse events in
clinical studies of artemisinin-containing combi-
nation treatments.[17,18] The majority of subjects
in studies of artesunate with amodiaquine have

been children, which would be of importance if
appropriate studies were to demonstrate higher
rates of these reactions in adults compared with
children.

Concerning neurological adverse effects, the
Summary of Product Characteristics (SPC) for
Artesunate Amodiaquine Winthrop� refers to
somnolence, paraesthesias, headache, dizziness,
convulsion and rare neuromyopathy.[19] There is
no mention of movement disorders, extra-
pyramidal disorders or their common pathogno-
monic symptoms, which is curious as the SPC
purports to include additional types of events
that have been attributed to amodiaquine in the
published literature. In a recent application for
inclusion of the product in the Essential Medicine
List, the sponsor stated, four times, that the
fixed-dose combination was formulated to ensure
that patients take both drugs together ‘‘in the
right dose’’.[20] The three reports in VigiBase�
implicating Artesunate Amodiaquine Winthrop�

as the cause of extrapyramidal reactions suggest
that the dose difference may be clinically unim-
portant and that the addition of this association
to the SPC should be considered. Addition to the
SPC for amodiaquine (150mg base) tablets
(Guilin Pharmaceutical Co. Ltd, Guangxi, China)
should also be considered, as it has an identical
description of neurological adverse effects.[21]

Data made available by the UMC must be
accompanied by a statement of certain caveats.[22]

These include that the information is not homo-
geneous at least with respect to origin or like-
lihood that the pharmaceutical product caused
the adverse reaction, and that the information
does not represent the opinion of the WHO. Be-
cause exposure to the combination is not known
and there may be significant underreporting, it is
not appropriate to use these reports to the UMC
to estimate the incidence. Exposure to the com-
bination is very large (in 2005, 13.9 million
treatment courses of artesunate and amodiaquine
were ordered through the WHO)[23] and the in-
cidence of extrapyramidal reactions may be rare
(<1/1000 exposures to ‡1/10 000) or very rare
(<1/10 000). Even if very rare, the very high ex-
posure will result in a substantial number of these
reactions each year.
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Delays in Report Submission

Concern has been expressed about the difficulties
of conducting pharmacovigilance in Africa.[24]

This study has found that there have been very
considerable delays in the submission from na-
tional pharmacovigilance centres in Africa to the
UMC of some ICSRs describing adverse reac-
tions to the artesunate and amodiaquine combi-
nation. The delays may be a reflection of limited
resources devoted to national pharmacovigilance
in Africa and difficulties in accessing adequate
Internet connections for the transmission of re-
ports to UMC. There has, however, been some
improvement recently (figure 1).

Conclusions

Acute extrapyramidal reactions are often frigh-
tening and unpleasant for a patient, but are readily
treated. Notwithstanding the limitations in avail-
able information inherent in analyses of UMC case
records and the observed delays in reporting to the
UMC, contributions fromnational centres inAfrica
have allowed the identification of a series of cases of
extrapyramidal reactions associated with the use
of the combination of artesunate with amodia-
quine. It is important that the association is known
to all who prescribe and distribute these combina-
tion products.
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