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INTRODUCTION 

Plasmodium vivax is most widespread and results in 

pronounced morbidity. India is a major contributor to the 

burden of vivax malaria.
1
 Till recently P. vivax has 

remained uniformly sensitive to chloroquine, and this 

cheap and widely available antimalarial drug has been the 

treatment of choice for the past 50 years.  Since the recent 

studies have suggested both ability of P. vivax to cause a 

severe disease and the emergence of resistance to 

chloroquine in these species, it is of utmost importance to 

know the degree of response of the parasite to this             

drug.
2-4

 There are very few Indian studies which mention 

about the burden of chloroquine resistance in P. vivax 

malaria and none in the pediatric age group. Therefore 

the present study has been designated to assess the 

current status of clinical and parasitological response to 

chloroquine in vivax malaria in children. 

ABSTRACT 

 

Background: High incidence of chloroquine-resistant vivax malaria has led to increasing case fatality and incidence 

of complicated malaria with Plasmodium vivax contributing to morbidity and mortality. Current guidelines 

recommend the use of chloroquine along with tissue schizontcides like primaquine for the treatment of          

Plasmodium vivax malaria. There were reports of increasing resistance to chloroquine in Plasmodium vivax species 

especially from Asia during the period when this study was taken up.    

Methods: Present study is a one arm, 28 day follow up, hospital based prospective observational study including 150 

children aged 1 to 12 years with smear positive isolated Plasmodium vivax infections. Chloroquine was administered 

at the standard dose of 25 mg base/kg body weight over three days. Recurrence of parasitaemia and clinical 

conditions of patients were assessed on days 1, 2, 3, 7, 14, and 28 during the 28-day follow-up period.  

Results: All 150 children included in the study, completed their 28 day follow up. Mean age for enrolment was 

5.96±2.38 years. The mean parasite index (%) on enrolment was 1.22±0.46. Based on the per protocol analysis, 

chloroquine efficacy (adequate clinical and parasitological response) was 92.7%. Treatment was well tolerated. Early 

treatment failure was seen in 2.7% of study population, late clinical failure in 2% and late parasitological failure in 

2.7% of study population, suggesting that response to chloroquine was good in the study population.  

Conclusions: In the present study the chloroquine therapy showed high therapeutic efficacy (92.7%) in the treatment 

of uncomplicated vivax malaria. It was also well tolerated and equally safe when used in therapeutic doses. Regular 

monitoring of the pattern of resistance to chloroquine is needed in vivax malaria endemic areas of the country and 

measures are taken rapidly and effectively to control spread of resistance.   
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METHODS 

This study was designed as a prospective observational 

study, conducted over 22 months from January 2013 to 

October 2014 at a major tertiary care teaching hospital, 

primarily catering to the urban-slum population of a 

cosmopolitan city. The study included smear-positive 

cases of isolated Plasmodium vivax infection admitted in 

the pediatric ward.  

A sample size of 150 cases of uncomplicated vivax 

malaria was considered as adequate for this study, 

presuming an expected proportion of chloroquine 

resistance in vivax infections as 10% (p=0.1) and 

considering a precision value (d) as 0.05, a sample size of 

136 was found to be adequate, using Daniel formula: 

(n=Z2P (1-P)/d), with Z as statistic for a level of 

confidence=1.84.
5
 

The study was approved by ethics committee of the 

institute. Inclusion criteria included age ≥1and ˂12 years, 

peripheral smear positive for P.vivax mono infection, 

parasite density ≥250/μl, history of fever during 48 hours 

prior to time of recruitment. Cases with co-infection with 

Plasmodium falciparum, any other significant 

concomitant illness, and intolerance to oral chloroquine 

were excluded. 

Fever was defined as documented axillary temperature of 

≥37.5⁰C or rectal temperature of ≥38⁰C.
6 

The parasite 

identification was performed using the thick and thin 

smears, stained with wright’s stain, and the parasite index 

was given as parasite count per 100 red blood cells. 

Peripheral blood smears were collected at 12-hourly 

intervals till three consecutive smears were negative for 

malaria parasite. The enrolled patients meeting the 

inclusion criteria were then started on PO chloroquine 

with an initial dose of 10mg/kg followed by 5 mg/kg at 6, 

24 and 48 hours. All children were kept in hospital till 

minimum D3 of therapy or at least 48 hours after 

defervescence and parasitological clearance. After 

clinical and parasitological clearance, subsequently 

follow up was done on outpatient basis. All patients were 

given per oral primaquine 0.25 mg/kg OD for 14 days. 

All cases were followed up as per the WHO protocol 

shown in Table 1, or more frequently if required. As a 

deviation from WHO protocol, day 21 follow up was 

excluded due to logistic reasons and 

chloroquine/metabolic drug levels or molecular studies 

were not done due to lack of facilities. 

At the end of the study, all cases were classified for 

following treatment responders or treatment failure. A 

treatment failure was defined as follows:
7
 

 Clinical deterioration in presence of parasitemia 

during/after hospitalization period. 

 Presence of parasitemia and axillary temperature 

>37.5⁰C on any day between D3-28. 

 Presence of parasitemia on any day between D3-28, 

irrespective of clinical condition. 

Following secondary outcome parameters were also 

recorded to assess the pattern of therapeutic responses:
7
 

 Fever clearance time (FCT in hours). 

 Parasite clearance time (PCT in hours). 

 Any significant adverse event necessitating 

discontinuation/change of therapy. 

Statistical analysis was done using the SSPS software 

version of 2015. Primary and secondary outcome 

measures were analysed according to various study 

determinants using Chi-square test or Fischer test for the 

non-parametric data and student’s test for parametric 

data. In all analysis, p-value <0.05 was considered 

significant. 

Table 1: Follow-up protocol (methods). 

Days 0 1 2 3 7 14 28 

Clinical 

examination (fever) 
X X X X X X X 

Treatment with 

chloroquine 
X X X     

Parasitemia X X X X X X X 

Hemoglobin X      X 

RESULTS 

A total of 150 patients fullfilled the inclusion criteria and 

all of them completed the 28 day follow-up. Among the 

recruited study participants, males (58%) were higher in 

proportion compared to females (42%).  

Table 2: Characteristics of P. vivax-infected patients 

enrolled in the in vivo therapeutic efficacy study of 

CQ for plasmodium-vivax malaria at a tertiary care 

centre in Mumbai, India from January 2014 to 

October 2015. 

Characteristics Total number 

Number of enrolled patients 150 

Mean age (±SD, range), years 5.96±2.38 (1-12 years) 

Sex ratio (M/F) 1.38 (87/63) 

Mean weight (±SD, range), kg 16.24±4.87 (7-31 kg) 

Mean haemoglobin 

(±SD, range), gm/dl 

9.11±1.47  

(5.6-12.4 gm/dl) 

Mean platelet count  

(±SD, range), lakhs/mm
3 

2.09±0.74 

(0.78-4.78 lakhs/mm
3
) 

Mean duration of fever  

(±SD, range), days 

4.61±1.66  

(2-10 days) 

Mean parasitic index 

 (±SD, range)% 
1.22±0.46 (1-3%) 

Mean fever clearance time 

(±SD, range), hours 

19.89±7.92  

(8-72 hours) 

Mean parasite clearance time 

(±SD, range) hours 

25.64±10.79  

(12-72 hours) 
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The median age and weight of study participants was 6 

years (range 1 to 12 years) and 16 kg (range of 7 to 31 

kg) respectively (Table 2). 

Out of 150 patients, 4 patients suffered from adverse drug 

reaction following chloroquine ingestion. 2 of them had 

nausea, 1 had vomiting and 1 had myalgia, however that 

didn’t require to stop the chloroquine and they all had 

adequate clinical response to chloroquine. The mean 

duration of fever amongst the study population was 

4.61±1.66 (mean±standard deviation (SD)) days. Mean 

haemoglobin level of the study population was 9.11±1.47 

(mean±SD) gm/dl. Mean parasite index of the study 

population was 1.22±0.46 (mean±SD)%. All study 

participants cleared fever following parasitemia clearance 

(Table 2).  Mean fever clearance time and parasite 

clearance time for the study population was                 

19.89±7.92 hours and 25.64±10.79 hours respectively. 

Adequate clinico-parasitological response (ACPR) was 

achieved in 92.7% (N=139) of children receiving 

chloroquine. Early treatment failure (ETF) was seen in 

2.7% (N=4) of study population, late clinical failure 

(LCF) in 2% (N=3) and late parasitological failure (LPF) 

in 2.7% (N=4) of the study population, suggesting that 

the response to chloroquine was good in the study 

population. Adequate clinical response was achieved in 

58% of males and 42% of females in the study 

population.  

Correlation between clinical features and therapeutic 

response of the study population 

Mean age for enrolment in the present study was 

5.96±2.38 (mean ± SD) years. In the present study, the 

mean age for ACPR was 6.04±2.40 years. The mean age 

for late parasitological failure is 6.75±2.2 years. The 

mean age for early treatment failure and late clinical 

failure was 4±0.82 years and 4±0.00 years respectively. 

The differences in these responses was however not 

clinically significant (p=0.101).  

There was marginal male preponderance in showing 

response to chloroquine adequately (56.8% vs 43.2%) 

and also early treatment failure being more in males than 

females (75% vs 25%). Late clinical failure was seen 

only in males and late parasitological failure was equally 

distributed in both the groups. The sex-difference 

however was not statistically significant (p=0.419). 

Although nutritional status could be an important 

confounder for drug efficacy and toxicity, it has been 

rarely considered as an important case variable in anti-

malarial therapeutic efficacy studies except for occasional 

comment. Mean weight of the study population was 

16.24 kg. There was no correlation between weight and 

duration of fever or parasitic index in the study 

population (p=0.139). 

Previous history of chloroquine intake was taken into 

consideration while taking into account the clinical 

response to chloroquine in the present illness. There was 

no significant difference in the clinical response as 

judged by ACPR, FCT, PCT with relation to previous 

history of chloroquine ingestion (Table 3). 

Table 3: Per-protocol analysis of chloroquine efficacy 

to treat P. vivax malaria in the study population. 

Outcome 
Total 

number 

Per protocol population, n 150 

Lost-to-follow-up, n (%) 0 

Early treatment failure (ETF), n (%) 4 (2.7%) 

Late clinical failure (LCF), n (%) 3 (2.0%) 

Late parasitological failure (LPF), n (%)  4 (2.7%) 

Adequate clinical and parasitological 

response (ACPR), n (%) 
139 (92.7%) 

DISCUSSION 

Anemia was a common finding in patients with P. vivax 

malaria. It is an important, but incompletely understood 

cause of anemia. Young children are at high risk of 

clinically significant and potentially severe vivax-

associated anemia, particularly in countries where 

transmission is intense and relapses are frequent. Severe 

vivax anemia is associated with substantial indirect 

mortality and morbidity. Anemia can be averted by early 

and effective anti-malarial treatment.
8 

According to a 

study in children done in Africa, on clinical evaluations 

94.87% cases presented with anemia, out of which 

10.26% were severe, the mean haemoglobin levels on 

admission were 8.09 g/dl and no deaths were reported.
9
 In 

the study the mean hemoglobin of study population was 

9.1±1.47 g/dl. There was no correlation between anemia 

and fever clearance time or parasitic index according to 

this study. There was no significant correlation of ACPR, 

ETF, LCF and LPF with age, weight, sex, history of 

chloroquine intake or duration of fever, in the present 

study. 

This study is the first evaluation of chloroquine efficacy 

against P. vivax malaria done exclusively on 150 children 

less than 12 years in India. The results indicate that 

chloroquine is highly efficacious and well tolerated in the 

vivax endemic region of the study.
10,11 

Although 

chloroquine was highly effective as per our study, 

chloroquine resistant P. vivax has been reported from foci 

in South east Asia, India, Thailand, Egypt, South 

America and more recently from Madagascar and 

Ethiopia in Eastern Africa.
12-19

 Chloroquine is being used 

for treatment as well as prophylaxis in health sector in 

India. It is the anti-malarial drug recommended as the 

first line treatment for vivax malaria by the National Drug 

Policy of malaria in India.
13

 However there are some 

threatening reports on chloroquine resistant vivax malaria 

from different malaria endemic regions of India.
14-30

 Thus 

it is becoming a major public health problem that needs 

to be dealt with on an urgent basis by initiating proper 



Singh L et al. Int J Contemp Pediatr. 2016 Aug;3(3):725-729 

                                                     International Journal of Contemporary Pediatrics | July-September 2016 | Vol 3 | Issue 3    Page 728 

diagnosis of cases and administration of proper dosage 

and duration of effective anti-malarials.
15

 

Fever clearance time in the study population  

Fever clearance time is the time between onset of 

treatment and return of temperature to normal. It is taken 

as one of the variable to assess the therapeutic efficacy of 

antimalarial drugs though it is a crude method. Since 

early treatment failure is defined as persistence of fever 

or parasitemia for more than seven days, fever clearance 

time is an important variable to assess the efficacy of 

chloroquine in treatment of Plasmodium vivax malaria. In 

the present study fever clearance time was statistically 

significant in cases of treatment failure and ACPR varied 

as the fever clearance time increased. In cases of early 

treatment failure the mean fever clearance time was 42 

hours. It was statistically significant. Also prolonged 

fever clearance time was significantly associated with a 

higher parasitic index. Whereas in studies from Thailand 

cure rate with chloroquine was 100%, no recrudescence 

was observed during the 28 day follow up.
10,11

 There 

were no significant correlations with parasitic index and 

fever clearance time.  

The study shows 11 cases of vivax malaria out of total 

150 study population as chloroquine treatment failures 

(7.3%). It is important to alert the local government 

bodies of all the malaria endemic region of the country to 

monitor drug resistance and address treatment failure 

problems. According to WHO, first-line treatment of 

malaria should be changed if the total failure rate is more 

than 10%.
15

 It is important to analyse CQ treatment 

failures and intervene before the level is attained that 

presents a major public health problem. 

CONCLUSION 

Thus the present study supports the current guidelines for 

the management of vivax malaria in children, 

recommending chloroquine as the first drug of choice 

with tissue schizonticides like primaquine given for 14 

days. Hence the above therapy should be used in clinical 

practice as per the WHO/Government of India guidelines 

to avoid emergence and spread of drug resistance. 
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