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Capillary and venous concentrations of lumefantrine 

Lumefantrine (benflumetol) is a recently introduced antimalarial drug dispensed 

for oral administration in a fixed combination with artemether (CGP 56 697). The 

combination has proved highly effective and well tolerated in the treatment of 

uncomplicated multi-drug resistant falciparum malaria.1 Lumefantrine is a 

hydrophobic lipophilic compound with low intrinsic clearance and very variable 

oral bioavailability. This presumably relates to the low or absent fat intake by 

acutely ill patients. The terminal elimination half-life in acute malaria is 

approximatelv four days. Blood concentrations following antimalarial treatment 

therefore van ' considerably between patients. The area under the lumefantrine 

plasma concentration time-curve is the most important pharmacokinetic 

determinant of the therapeutic response (cure rate) following artemether-

lumefantrine treatment, and day 7 levels below 280ng /mL a useful cut-off for 

predicting a high risk of recrudescence.2 But venous blood sampling, is often 

impractical in the rural tropics, particularly from children who represent the 

majority of malaria cases worldwide. Finger prick blood samples are easier to 

obtain and more acceptable in children. We report here on the relationship 

between venous and capillary blood levels of lumefantrine. This comparison was 

performed as part of a dose-finding study of artemether-lumefantrine in the 

treatment of multi-drug resistant falciparum malaria in Thailand which will be 

reported elsewhere. This study was approved by the Ethics Committee of Mahidol 

University, Bangkok and also the Karen Refugee Committee, Mae Sot. Patients 

presenting with uncomplicated falciparum malaria were enrolled in the study if 

they or their parents gave written consent. They were then allocated randomly to 

receive either four doses of artemether-lumefantrine (Novartis Pharma A G , Basel, 

Switzerland) or two six dose regimens (i.e. three or five days treatment. Tablets 

(active or placebo) were given over five days to all patients. Artemether-

lumefantrine is dispensed as a fixed dose combination containing 20 mg of 

artemether and 120 mg of lumefantrine per tablet. The number of tablets was 

given according to the patient weight; the average adult (>35kg) was given four 
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tablets per dose and the minimum for patients weighing less than 15 kg was one 

tablet per dose. Adults and children aged two years or more presenting with P. 

falciparum parasitaemia above 500 / L I L were eligible for the study. Pregnant or 

lactating women, children under two, and patients with severe or complicated 

malaria,3 requiring parenteral treatment were excluded from the trial. The median 

(range) age of the patients was 26.5 (15 to 75) years and weight was 52 (34 to 61) 

kg. The median temperature was 38 (36.5 to 40.8)°C and the median parasite 

density was 10,233 (443 to 195,284) / uL . All made a rapid and uncomplicated 

recovery. Venous blood samples (4mL) were obtained from adults, on day 3, day 4 

and at random on day 5 or day 6 and on day 7. Samples were taken into 

hcpannised tubes and centrifuged immediately. At the same time, capillary blood 

(200 uL) was also taken from a finger prick into four heparimsed 50 uL capillary 

tubes, and centrifuged without delay for 3 min at a speed of 1500 RPM. The 

venous or capillary plasma was separated and immediately frozen at -20°C for later 

lumefantrine assay. A total of 91 pairs of venous and capillary samples were 

obtained simultaneously from 26 patients. The plasma lumefantrine 

concentrations were measured using HPLC with UV detection.4 The standard 

assay on venous plasma used 0.5 ml of plasma. The limit of detection was set to 

35 ng/ml . The coefficient of variation for spiked concentrations of 35, 195, 578 

and 1185 n g / m l were 19%, 16%, 10% and 9%, respectively. 

To test the null hypothesis that capillary concentrations were similar to venous 

concentrations, a linear regression model was fitted taking the capillary 

concentration as the dependent variable (y-axis) with the venous concentration as 

the independent variable (x-axis). Since variability increased at higher drug 

concentrations, these were transformed logarithmically to the natural base prior 

to analysis. Under the null hypothesis, the intercept and slope should be found not 

significantly different from zero and one, respectively. The capillary and venous 

lumefantrine concentrations correlated significantly (Figure 1). 
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Capillary and venous concentrations of lumefantrine 

Figure 1 : Relationship between simultaneously sampled capillary and log1- venous 

plasma concentrations of lumefantrine. Concentrations (ng/mL) are plotted as 

natural logarithms. 
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The fitted regression model gave the following estimate: 

log (capillary) lumefantrine concentration = 0.52 + 0.95 log (venous) lumefantrine 

concentration. 
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The difference from zero of the intercept was of borderline significance (p=0.06), 

while the slope was not significantly different from one, (p=0.2). The 95% 

Confidence Intervals (CI) for the intercept and the slope were -0.01 to 1.06 and 

0.87 to 1.03, respectively. Using a similar analysis but with the intercept set to 

zero, the estimate of the slope was 1.02; (95% CI=1.01 - 1.04). 

Lumefantrine shares several of the pharmacokinetic properties of other recently 

introduced antimalarials (notably mefloquine and halofantrme) which are active 

against multi-drug resistant falciparum malaria. It has very variable oral 

bioavailability, and is eliminated slowly. Thus there are considerable inter-

individual differences in plasma concentration profiles, and these contribute to 

variability in the therapeutic response. Blood concentrations of antimalarial drugs 

must remain above inhibitor}' levels until all the infecting parasites have been 

eliminated.5 This presumably explains why the area under the lumefantrine plasma 

concentration- time curve is one of the principal pharmacokinetic determinants of 

therapeutic efficacy for this drug combination. Although there was a good 

correlation between the two types of samples, there was not complete agreement. 

The sources of error relate to the variable admixture of interstitial fluid in capillary 

blood samples and the variance of the drug assay. 

Artemether-lumefantrine is a very well tolerated and highly effective treatment of 

falciparum malaria. It is likely that it will be used widely, and that a significant 

proport ion of recipients will be children. Venous blood sampling is often 

impractical in the rural tropics. These data indicate that capillary sampling will be a 

suitable alternative and will allow therapeutic and pharmacokinetic studies to be 

conducted across a broad age range. 
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