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Abstract 
Introduction: Amodiaquine is a partner drug in the artemisinin-based combination therapy artesunate-amodiaquine. Reports of the adverse drug 

reaction known as amodiaquine-associated asthenia are scarce, and this adverse reaction needs to be investigated in detail. This article presents and 

reviews a case of amodiaquine-associated asthenia. A literature search for the characteristics of this adverse reaction highlighted gaps in the 

literature. 

Methods: A case of probable amodiaquine asthenia was described and discussed under the sub-headings of epidemiology, clinical features, 

laboratory features, aetiopathogenesis, and management. A literature search limited to Medline Health Databases (Medline and PubMed Central, 

PMC) using the search terms <amodiaquine AND adverse reaction> and <amodiaquine AND asthenia> was conducted on 10 March 2015. Retrieved 

literature on the subject was closely scrutinized for relevant details of adverse drug reactions to amodiaquine when used in the management or 

prophylaxis of malaria. Cited literature within retrieved manuscripts was examined manually for other relevant literature. Papers retrieved from the 

search were used to describe the existing knowledge and gaps in it of the adverse drug reaction under sub-categories of incidence, clinical features, 

laboratory features, aetiopathogenesis, and management.   

Results: Thirty-nine manuscripts were retrieved; 20 had content relevant to the objectives of this review. The frequency of amodiaquine-associated 

asthenia in different populations ranged from 12–36%. There is a paucity of reports, and no detailed study of this adverse reaction has been published 

in popular English medical literature. 

Conclusion: With the use of amodiaquine as a partner drug in antimalarial combination therapies being scaled up, well-structured studies are needed 

on adverse reactions to amodiaquine and to investigate amodiaquine-associated asthenia. In addition, approaches to elucidating this adverse reaction 

more effectively in children need to be developed.  
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1. Introduction 
Adverse drug reactions (ADRs) are a global problem in 

both developed and developing countries, and different 

approaches to monitoring and reporting them exist in 

different countries [1]. There are many challenges to 

identifying, managing, and reporting ADRs in children 

because of their inability to communicate effectively; 

Presentation becomes even more challenging for cases in 

rural communities where a large proportion of people with 

infectious diseases reside [2-4]. A high index of suspicion, 

knowledge of the varieties, and patterns of presentation are 

required for prompt and effective responses to ADRs [5]. 

Malaria constitutes a huge burden in endemic countries 

where antimalarial therapies are currently among the most 

frequently prescribed medications [6]. Malaria is the most 

common cause of hospital attendance in all age groups in all 

parts of Nigeria. It is also one of the four most common 

causes of childhood mortality in the country, the other three 

being acute respiratory infection (pneumonia), diarrhea, and 

measles [7]. It is estimated that 50% of the population has at 

least one episode of malaria each year, while children under 

5 have on average 2–4 attacks per year [7]. Artemisinin-

based combination therapies (ACTs) are increasingly being 

deployed. An artesunate-amodiaquine combination is 

frequently used in the treatment of acute uncomplicated 

malaria in Nigeria.  

Amodiaquine is an 8-aminoquinoline used for the therapy 

of chloroquine-resistant malaria [8]. The drug is an important 

partner drug in artemisinin-based therapies, perhaps second 

in use only to artemether-lumefantrine. The recommended 

dosage is 10 mg/kg of amodiaquine base once daily for 3 

days, usually in combination with artesunate. Amodiaquine 

has been linked to severe cases of acute hepatitis and 

agranulocytosis which can be fatal. Because of these severe 

adverse reactions, the drug is not recommended for 

prophylaxis against malaria [9]. Other side effects of 

amodiaquine include nausea, diarrhea, skin rash, itching, and 

weakness. These side effects, although mentioned in reports 

of clinical trials, are often not evaluated in detail [10, 11].  

Generalized body weakness has been reported to occur in 

up to 36% of those receiving amodiaquine-based artemisinin 

combination therapies, and the effect has been attributed 

largely to the amodiaquine component [12]. The incidence 

of weakness in children is difficult to estimate because, 

among other reasons, of their inability to complain, and it is 

believed that incidence in children may be under-estimated. 

Although this complaint is often encountered, there is a 

paucity of reports describing it in detail. In addition, there is 

no standardized format for reporting and describing such an 

adverse drug reaction.  

This report, which is a general rather than systematic 

review, presents a case of highly probable amodiaquine-

associated asthenia in a child presenting at a community 

health center; using the features of presentation, the authors 
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searched for relevant literature on this adverse drug reaction. 

Although a single case report is limited, it is believed that 

that this case of highly probable amodiaquine-associated 

asthenia can be used to guide a literature review that will 

highlight what is known about the drug reaction and point 

out gaps in the literature. This approach is targeted at raising 

the index of suspicion so as to assist in recognizing, 

monitoring, managing, and reporting cases of amodiaquine-

associated weakness that may present at health centers of 

malaria endemic countries where the use of amodiaquine 

containing artemisinin-based combination therapies has 

become popular in recent years.  

 

1.1. Case Review 

1.1.1. Demography 

A 33-month-old female child who resides in a rural area 

was brought to the primary health center by the mother on 

account of an acute febrile illness. 

 

1.1.2. Presenting Clinical Features 

The child presented with a three-day history of fever, 

anorexia, and non-projectile vomiting. There was no history 

of convulsion, cough, or diarrhea. Physical examination 

revealed mild dehydration, pyrexia (axillary temperature 

38.0 oC), pallor, no jaundice, and no palpable enlarged 

abdominal organs (liver or spleen). Other physical findings 

were unremarkable. The patient’s mother denied giving the 

patient any medication other than oral paracetamol before 

presentation. 

 

1.1.3. Laboratory Findings 

Investigations included a full blood count (FBC), blood 

culture, blood smears for malaria parasites, malaria rapid 

diagnosis test, and urine microscopy. A blood smear for 

malarial parasites was positive (2300 parasites/uL); the 

malaria rapid diagnosis test was also positive. Blood cultures 

and urine microscopy were negative for any pathogen. The 

FBC did not suggest a bacterial infection. An acute 

falciparum malaria infection was diagnosed. Hematocrit 

value at presentation was 23%. 

 

1.1.4. Management 

The child commenced a three-day standard dose of 

artesunate-amodiaquine (10 mg/kg of amodiaquine 

component daily for three days). The nurse on duty 

administered the first dose of the medication, and the child 

was observed for one hour before going home. The mother 

was instructed on providing adequate fluids, food intake, and 

when and how to administer other doses of the medication. 

She was instructed to bring the child back to the clinic for 

follow-up on the third day after completing the regimen. 

 

1.1.5. Adverse Drug Reaction 

The mother brought the child back to the clinic on the third 

day. She gave a history of extreme weakness in the child. She 

said the child became noticeably weak after the second dose 

of the medication (artesunate-amodiaquine) which was 

within 48 hours of starting the treatment. The weakness 

worsened after the third dose. The child experienced restless 

sleep during episodes of weakness. Though the fever and 

vomiting had been resolved within 48 hours, the child could 

not play with her siblings, could not eat as well as usual, and 

could not even drink tea. The child lay down most of the time 

and often walked up to lean on the mother. The child was 

fully conscious and alert during the episode, but she had 

markedly reduced limb movements and cried weakly, all 

which scared the mother greatly. The mother said she gave 

no medication other than what that given to her at the clinic. 

Physical examination of the child did not reveal any obvious 

cause of the complaint, and a diagnosis of highly probable 

amodiaquine-associated asthenia was made. The mother was 

reassured and asked to give the child glucose drinks and 

meals as tolerated. The condition was explained to her, and 

she was told that the child would recover in a few days. She 

was also advised not to give any medications other than 

glucose drinks, fluids, and food as tolerated by the child. 

Two days later the child was brought back to the clinic 

markedly improved. She had regained normal activity, ate 

well, and was very active. Repeat hematocrit was 25%, 

physical examination was normal, and malarial parasite test 

(blood smear and microscopy) was negative.  

2. Methods 

The literature review comprised an unlimited search of 

Medline and PubMed Central (PMC) for abstracts and full 

manuscripts reporting adverse drug reactions to amodiaquine 

and amodiaquine-containing artemisinin combination 

therapies (ACTs). Authors carried out the search on 10 

March 2015. Search terms were <amodiaquine AND adverse 

drug reaction> and <amodiaquine AND asthenia>. The 

search was restricted to articles published in English, but not 

restricted to time, location, or age. References cited in 

retrieved manuscripts were manually searched for relevant 

publications. Publications were restricted to those on 

amodiaquine when used in the management or prophylaxis 

of malaria. Publications mentioning amodiaquine-associated 

asthenia or body weakness were the focus of the review, and 

results of the search were sub-categorized into incidence, 

clinical features, laboratory features, aetiopathogenesis, and 

management of the ADR. Only directly relevant and 

appropriate reports were selected for this review. 

3. Results 

The search terms <amodiaquine AND adverse drug 

reaction> yielded 44 manuscripts on Medline and 447 on 

PubMed Central (PMC). The search was refined to 

<amodiaquine AND asthenia> which yielded 2 and 37 

manuscripts on Medline and PMC, respectively. Twenty 

manuscripts had content related to aspects of amodiaquine 

related asthenia or adverse reactions to the drug. From these, 

the existing knowledge and gaps in knowledge of the adverse 

drug reactions were described under the sub-headings 

incidence, clinical features, laboratory features, 

aetiopathogenesis, and management. Table 1 summarizes 

some of the retrieved literature. 
 

3.1. Epidemiology 

Amodiaquine-associated asthenia is a complaint of some 

users of amodiaquine and amodiaquine containing ACTs. In 

2012, Brasuer et al. reported an incidence of 17% of asthenia 

in 1,380 subjects who received amodiaquine-artesunate 

combination therapies [13]. Reports from Nigeria put the 

frequency between 5% and 36% with a lower incidence 

reported in children [12, 14]. Amodiaquine-associated 

asthenia was reported to be more frequent in the age group 

12-45 years. The condition appears to affect both sexes 

equally. No studies reporting the rates of amodiaquine-

related asthenia in rural versus urban settlements were found. 



 

Although the initial reports of serious adverse reactions to 

amodiaquine applied for malaria prophylaxis were in 

Caucasians [15, 16], the pattern of amodiaquine-associated 

asthenia in Caucasians is largely unreported. More studies 

have been done in malaria endemic countries where the use 

of amodiaquine as a partner drug in artemisinin-based 

therapies is increasing. 
 

3.2. Clinical Features 

The common symptom of amodiaquine-associated 

asthenia is a general weakness of the body, also referred to 

as lethargy or listlessness, which commences after the 

ingestion of amodiaquine or amodiaquine-containing 

regimens. In the case reported here, a mother noticed that her 

child’s movements were markedly reduced and the child 

became noticeably weak after the second dose was 

administered. Asthenia has been reported to occur after the 

first or subsequent doses of amodiaquine [12]. The complaint 

may also accompany cases of prolonged use of the drug or 

overdosing [10]. However, the precise relationship between 

dose of amodiaquine and the incidence and severity of 

asthenia remains to be evaluated. The duration of 

amodiaquine-associated asthenia ranges from days 

(commonly up to 72 hours after ingestion of amodiaquine) 

to weeks in rare instances [14, 17]. The association of clinical 

features like vomiting, diarrhea, body pains, neurological 

and other systemic symptoms with the natural history of 

amodiaquine-associated asthenia are also unreported. There 

are no studies reporting the incidence of adverse reactions in 

patients with a prior history of amodiaquine–associated 

asthenia or other co-morbidities or organ impairments.  
 

3.3. Laboratory Features 

The contributions of laboratory indicators to the risk of 

developing amodiaquine-associated asthenia or its natural 

course are largely unexplored. Changes in hematologic, 

renal, and liver enzyme indices have been largely non-

significant in clinical studies reporting incidences of 

amodiaquine-associated asthenia [18]. The evidence of 

biochemical changes related to aetiopathogenesis and the 

progress of amodiaquine-associated asthenia is inconclusive.  
 

3.4. Aetiopathogenesis 

A few reports have tried to explain the possible 

aetiopathogenesis of amodiaquine adverse effects, especially 

serious ones. Hepatotoxicity and agranulocytosis have been 

attributed to direct dose-related toxicity or hypersensitivity 

to amodiaquine [19, 20]. However, adverse reactions of 

amodiaquine like neurologic dysfunction, gastrointestinal 

complaints, headache, and asthenia, are yet to be explained 

biologically. Akindele and Odejide in 1976 reported a case 

of amodiaquine-associated involuntary movements which 

they considered an idiosyncratic reaction [21]. In 2008, 

Adjei et al. supported the claim of idiosyncrasy to 

neurological adverse reactions [22]. Attributing idiosyncrasy 

to these reactions is connected to their occurring with normal 

therapeutic doses of amodiaquine. There are currently no 

aetiopathogenic studies of amodiaquine-associated  asthenia; 

thus, it is uncertain if the condition is a dose-related toxicity, 

a hypersensitivity reaction, or idiosyncratic. Most reports of 

asthenia as an adverse drug reaction in clinical trials of 

amodiaquine or amodiaquine-based combination therapies 

simply mention the condition with no further details [16, 23]. 

3.5. Management 

The general approach to managing adverse drug reactions 

is widely reported in literature. The management of adverse 

drug reactions depends on the grade of the reaction. 

Generally, serious to moderate adverse drug reactions are 

managed by discontinuing the medication and offering 

supportive interventions. Adverse drug reactions graded as 

mild are observed without discontinuation of therapy. The 

majority of reports of amodiaquine-associated asthenia from 

clinical trials did not indicate discontinuation or modification 

of therapy; the asthenia was managed by observation, and 

resolution occurred within days of the complaints. A report 

from Nigeria stated that some cases of weakness were severe 

and necessitated prolonged hospital admission, stoppage of 

therapy, and intravenous infusion of dextrose fluids [24]. 

However, the literature search identified no other reports of 

amodiaquine-associated asthenia managed as a serious 

adverse reaction. The patient in the case reported in the 

current paper had already completed the dose of artesunate-

amodiaquine and had recovered within three days of the 

adverse reaction without any specific intervention. There is 

an overwhelming amount of evidence of the high efficacy of 

artesunate-amodiaquine and ACTs generally in the 

management of malaria, and the side effects including 

asthenia did not limited the administration and efficacies of 

the regimens [8, 10, 18, 23, 25-30]. 

4. Discussion  

Asthenia attributable to amodiaquine is an adverse effect 

of the drug; however, proving causality between the drug and 

the adverse reaction is challenging as with the majority of 

adverse drug reactions [31]. It is difficult to be certain about 

the association between drug exposure and possible toxicity 

or adverse reaction in the majority of cases [32]. It is 

important to remember that medicines contain not only the 

desired active component, but also numerous other 

chemicals which are added to make the drug more palatable, 

more soluble, more stable, or for a variety of other reasons 

(e.g., to add coloring, to enhance drug-drug suspension). 

Thus, every component of drug formulation is a substance 

with the potential of producing an adverse reaction [32]. This 

may contribute to reasons why adverse drug reactions 

continue to go unrecognized and unreported.  

Health workers are often unsure about where the disease 

stops and a drug reaction begins, as this distinction may be 

difficult to make. There are still many challenges to 

recognizing and monitoring adverse drug reactions generally 

and specifically. There is a general lack of understanding of 

adverse drug reactions among health workers [33]. Asthenia 

(body weakness) may be a presenting symptom of malaria or 

other acute illnesses; it is a common symptom of many 

illnesses. In addition, weakness occurs with antimalarial 

medications, including artemether-lumefantrine, 

chloroquine, and mefloquine [25, 26]. These may explain 

why asthenia as an adverse drug effect has not been 

extensively studied. 
Amodiaquine is extensively metabolized in the liver, and 

the metabolites are excreted in the urine. Severe reactions to 

amodiaquine include hepatotoxicity and agranulocytosis 

which have been attributed to direct toxic effects on the liver 

that are either dose-dependent or idiosyncratic reactions, or 

both [15, 20, 34-39]. 



 

Table 1. Summary of literature review on amodiaquine-related asthenia 

Amodiaquine Asthenia  First Author, Year of Publication Summary of Asthenia-Related Aspects 

Incidence  

Bassi PU, 2013 

A Cohort Event Monitoring (CEM) study of safety of artemisinin-based combination 

therapies, ACTs (amodiaquine-artesunate, AS+AQ and artemether-lumefantrine, AM-
L). General body weakness was the most common adverse event in both groups. 

Frequency was 36.6% in those treated with amodiaquine-artesunate. 

Brasseur P, 2012 

A nine-year CEM-based study of the safety of artesunate-amodiaquine (ASAQ) at five 
peripheral health facilities in a rural district of southwestern Senegal. Twelve percent 

(12%) had at least one adverse event. Weakness (asthenia) constituted 17% of adverse 

events. 

Adisa R, 2008 

A questionnaire-based study with adult participants. A proportion (5.3%) of respondents 

who combined artesunate with amodiaquine experienced general body weakness. 

Weakness was also experienced with other antimalarial combinations. 

Adjei GO, 2008 

A randomized clinical trial with a one-year follow-up. Complaints of fatigue and 

excessive sleepiness were reported by five (4.3%) and four (3.6%) subjects in the 
AS+AQ and AM-L groups, respectively. 

Zwang J, 2012 

An individual patient tolerability analysis from eight randomized controlled clinical 

trials conducted at 17 sites in nine sub-Saharan countries comparing ASAQ to other anti-
malarial treatments. 

The incidence of weakness with ASAQ therapy was 20%. 

Clinical features 

Bassi PU, 2013 
Most adverse events, including body weakness, occurred from day 1 and peaked by day 
2 and 3 of medication with the mean duration of events being 3 days. A few events did 

not follow this pattern. 

Adisa R, 2008 
General body weakness, headache, dizziness, and palpitations were the most common 
adverse reactions associated with the use of amodiaquine. 

Adjei GO, 2008 

A randomized clinical trial with a one-year follow-up duration. The majority of adverse 

events presented within the first three days of commencing therapy; however, the period 
of onset and duration of body weakness were not stated. 

Laboratory features 

Zwang J, 2012 
The risk of weakness after treatment with ASAQ was higher in patients with 

parasitological failure. 

Adjei GO, 2008 

No significant changes in hematological parameters monitored were recorded in the 

study. Participants who reported weakness apparently had no associated laboratory 

features. 

Olliaro P, 2000 
A complete biochemical and hematological evaluation was performed during the study. 

No associations were reported to be linked with amodiaquine-related adverse reactions. 

Okoli CO, 2010 
A randomized prospective, non-comparative study in children aged 2 to 12 years. No 
association between hematological indices (hemoglobin concentration, white blood cell 

and differential counts) and amodiaquine adverse effects was seen. 

Aetiopathogenesis  

Wittes R, 1987 

A case report and review of progressive, severe lower limb weakness attributed to 
neuromyopathy due to prolonged use (over 10 months) of amodiaquine as a prophylaxis 

for malaria. Risk of generalized body weakness was lower with artemether-lumefantrine 

than with artesunate-amodiaquine and other combinations. 

Metushi IG,  2014 
Details the role of immune-mediated reactions in amodiaquine-induced idiosyncratic 

liver injury in a mouse model. 

Adjei GO, 2009 
A report of two cases of rare adverse reactions to amodiaquine. One of the cases had 
involuntary movements and weakness with a profile suggesting an idiosyncratic reaction 

to amodiaquine. 

Zwang 2012 
Adverse events were significantly more related to the pre-treatment prevalence of the 
symptom. The risk of body weakness was higher in those with malaria treatment failure. 

Management  

Olliaro P, 2000 

Reported adverse reactions to amodiaquine were mild to moderate with no reports of 

worsening during or after therapy. No specific interventions for mild to moderate 
adverse reactions to amodiaquine were given. 

Maiteki-Sebuguzi C, 2008 

A longitudinal, single blind, randomized clinical trial in children. Amodiaquine-related 

weakness was among the self-limiting mild-moderate adverse events recorded and did 
not result in treatment interruption. 

Okoli CO, 2010 

Weakness was noticed on or after day four of therapy and resolved slowly, with only 

18% resolving completely at the conclusion of the follow-up period (day 14). Side 

effects did not warrant discontinuation of treatment. Three participants who developed 

severe weakness were admitted and placed on dextrose infusion. No other specific 

intervention was instituted to ameliorate weakness. 

Egunsola O, 2013 
A systematic review of artemisinin-based therapies (ACTs). Weakness was among the 

mild, self-limiting, adverse effects reported. 

Zwang J, 2012 
Weakness as an adverse drug event was more likely in those with weakness as a 
symptom at presentation. Weakness was mild-moderate and self-limiting. 

 

The precise mechanisms involved in idiosyncratic 

reactions (type B reactions) are poorly understood [40]. 

There is little information on the possible mechanisms that 

may underlie other milder amodiaquine-associated adverse 

effects, including asthenia, despite the relatively long history 

of use of this drug [9]. Despite the scaling up of amodiaquine 

use in malaria endemic countries, studies aimed at 

mechanistic evaluation of adverse drug reactions to 

amodiaquine are few. Most of the information on reactions 

comes from clinical trials evaluating the efficacies of 

amodiaquine combination therapies with a listing of 

weakness and other mild–moderate symptoms / signs / 

laboratory findings observed during trials under the adverse 

events segment.   

The literature is scarce on many aspects of amodiaquine-

associated asthenia. Questions that remain unresolved 

include those related to the detailed evaluation of adverse 

drug reactions. These questions include: To what degree is 

amodiaquine-associated asthenia responsible for poor 

adherence to therapy? Is asthenia a reason for choosing other 



 

regimens not containing amodiaquine in some populations? 

What are the risk factors for developing adverse reactions for 

an individual exposed to amodiaquine? Can methods for 

better detecting and monitoring reactions in children be 

developed? Is the reaction a predisposing factor for the 

serious adverse reactions to amodiaquine? Whether 

amodiaquine-associated asthenia is dose-dependent or 

idiosyncratic is largely unknown. Approaches to recognizing 

and monitoring adverse drug reactions in children who 

cannot communicate effectively need to be developed. 

An obvious limitation of this review is that only 

manuscripts written in English were used. Although Medline 

and PMC are popular databases of health information, not 

searching other databases is another limitation of this study. 

Nevertheless, it is hoped that this paper will stimulate further 

work that will refine, build on, and expand what is presented 

here.  

5. Conclusion 

In conclusion, amodiaquine-associated asthenia has been 

reported to occur in up to 36% of users of the medication, 

including when used in combination therapies. The condition 

can be frightening to patients and caregivers as illustrated in 

the case reported here. Despite this, the literature search 

revealed a scarcity of studies evaluating the epidemiology, 

risk factors, clinical features, and possible aetiopathogenesis 

of the condition. This adverse reaction may be why some 

clients avoid using amodiaquine containing artemisinin 

combination therapies. There is a need for well-structured 

research on this adverse effect of amodiaquine. There is still 

much to be investigated, and the scaling up of amodiaquine-

containing-artemisinin -based therapies demands that safety 

profiles be more detailed than what is currently being 

reported in the majority of clinical trials.  
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