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Chloroquine-Resistant Malaria in Malawi
To the Editor: In their article on the efficacy of 
chloroquine against Plasmodium falciparum in Blan-
tyre, Malawi, Laufer and colleagues (Nov. 9 issue)1 
report adequate clinical and parasitologic respons-
es to chloroquine and the microevolutionary re-
placement of the T76 marker for the P. falciparum 
chloroquine-resistance transporter gene (PfCRT)2 
by the sensitive wild-type marker for choroquine 
susceptibility (K76) — the prevalence of which 
increased in local parasite populations after use 
of the drug had been suspended for several years3 
— as a result of restored fitness of the wild-type 
strains. If the authors’ recommendation to largely 
withdraw chloroquine from use as a treatment for 
malaria and reserve it for future chemotherapy 
and prophylaxis (including its use in intermittent 
preventive treatment strategies) were to become a 
public health initiative, potential cross-resistance 
would have to be considered. Amodiaquine is a 
partner drug for artemisinin-based combination 
therapies in many African countries. There is 
strong evidence that the mechanisms of resistance 
to chloroquine and amodiaquine are similar, since 
in vivo amodiaquine resistance is also associated 
with the critical T76 PfCRT mutation.4,5 Persistent 
drug pressure exerted by amodiaquine might be 
a biologic barrier against the successful return of 
chloroquine-sensitive phenotypes.
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To the Editor: Laufer et al. report that chloro-
quine is once again effective in Malawi and sug-
gest that a chloroquine-containing drug combina-
tion might be a treatment option. However, a 
combination including the standard dose of 25 mg 
of chloroquine per kilogram of body weight might 
rapidly select for the chloroquine-resistant geno-
type PfCRT T76, leaving a partner drug unprotect-
ed. In Guinea-Bissau, the officially recommended 
dose of 25 mg of chloroquine per kilogram has 
80% efficacy at day 28. Doubling the dose to 50 mg 
per kilogram increases the efficacy to 92%.1 Chlo-
roquine is routinely prescribed at an average dose 
of 76 mg per kilogram in health centers in Bis-
sau.2 We found PfCRT T76 in only 23 of 109 blood 
samples obtained from children who were recruit
ed during the first year of a recently completed 
study. The low prevalence of PfCRT T76, the im-
proved efficacy of chloroquine at a dose of 50 mg 
per kilogram, and the decreased fitness of resis-
tant parasites suggest that treatment with higher 
doses of chloroquine may limit the spread of 
chloroquine-resistant parasites.
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To the Editor: Laufer et al. build on previous ob
servational studies of malaria treatment in Mala-
wi. One question that is still outstanding is the 
implication that this study was conducted at 
Ndirande Health Center, on the outskirts of Blan-
tyre. The question is whether the findings of 
Laufer et al. are representative of the general ma-
laria-related drug–parasite interaction in Malawi. 
In addition, the possible importation of chloro-

1.

2.

Copyright © 2007 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 11, 2009 . For personal use only. No other uses without permission. 



correspondence

n engl j med 356;8  www.nejm.org  february 22, 2007 869

quine resistance from neighboring countries where 
significant chloroquine resistance can still be 
found, such as Mozambique, Zambia, and Tan-
zania, remains a concern.
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The authors reply: Kobbe and colleagues raise 
the possibility of continued selection of chloro-
quine-resistant malaria by amodiaquine, which 
is being used in combination with artesunate in 
some African countries. Indeed, it will be of in-
terest to track and compare the prevalence of the 
molecular marker for chloroquine resistance in 
areas where chloroquine is being withdrawn and 
replaced by combinations that include amodia-
quine and in areas where it is being replaced by 
drugs that are unrelated to chloroquine. Such 
molecular ecologic studies may inform strategies 
for rotating drugs in specific sequences to prevent 
the emergence and reemergence of resistant phe-
notypes.

Ursing and colleagues suggest that doubling 
the dose of chloroquine may deter the emergence 
of resistant phenotypes if chloroquine is used in 
combination therapies. Their hypothesis that in-
creasing the dose of medication may improve 
activity against drug-resistant parasites is sound. 
However, the effect of the higher dose on the 
emergence and spread of resistance requires ex-
tensive investigation. In the small studies they 
cite, the higher dose of chloroquine appeared to 
be safe, but doubling or tripling the standard 
dose of a medication requires a much more thor-
ough safety assessment. Chloroquine has a nar-
row therapeutic index, and reported ingestions 

of two to five times the therapeutic dose of chlo-
roquine have been associated with fatal poison-
ings.1 In areas where malaria is endemic, children 
may receive repeated doses of antimalarial medi-
cation, increasing the risk of toxicity.

Muula wonders whether our findings from the 
single-center study in Blantyre can be general-
ized to other parts of Malawi. Similar reductions 
in chloroquine resistance have been found in Sa-
lima, a town located on Lake Malawi, approximate
ly 200 miles from Blantyre.2 We are currently 
analyzing specimens obtained from other regions 
of Malawi to determine the geographic extent of 
this phenomenon. As we noted in our discussion, 
chloroquine resistance remains prevalent in the 
region, and the reintroduction of chloroquine 
for intermittent preventive therapy or as a com-
ponent of combination therapy should be consid-
ered only after chloroquine-resistant malaria has 
been eliminated from widespread areas — pos-
sibly from the entire African continent. Popula-
tion genetics studies on a regional level are need
ed to gain a better understanding of the ebb and 
flow of drug-resistant malaria in Africa.
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Left Ventricular Assist Devices and Drug Therapy  
in Heart Failure

To the Editor: The article by Birks et al. (Nov. 2 
issue)1 is an important contribution to further 
development of a therapeutic approach to idio-
pathic dilated cardiomyopathy that remains con-
troversial despite being repeatedly proved.2-4 The 
high recovery rate reported by the authors is en-
couraging, although it might have been facilitated 
by patient selection. Thus, Patient 11, with a small 
left ventricle and normal cardiac index value, un-

derwent implantation of a left ventricular assist 
device with the diagnosis of idiopathic dilated 
cardiomyopathy. The survival rate after explanta-
tion in the study cohort (81.8% at 4 years) is simi-
lar to that among our 35 patients with idiopathic 
dilated cardiomyopathy who were weaned from 
left ventricular assist devices since 1995 (78.1% at 
6 years). Freedom from recurrence of heart fail-
ure was higher among the patients in the study 
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