
IDCases 18 (2019) e00607
False resistance after artemether–lumefantrine treatment in a
falciparum malaria patient in Turkey: A case report
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A B S T R A C T

Introduction: Artemisinin-based combination therapy (ACT) is recommended by the World Health
Organization as first-line treatment of uncomplicated Plasmodium falciparum malaria. ACT treatments
failures among travellers returning from Africa to non-endemic countries are considered to be caused by
resistance.
Case presentation: We report on a case of artemether-lumefantrine treatment failure in a Turkish traveller
with uncomplicated P. falciparum malaria returning from Bamako, Mali.
Conclusions: Information on returning travellers, includes ensuring that the patients receive supervised
treatment with the recommended dose of a quality controlled medicine, routine follow-up of all cases,
assessment of adequate absorption of the drug, and/or testing the prevalence of molecular markers of
drug resistance if validated, can be an important source of an early warning system for emerging
resistance.
© 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Turkey has succeeded in eliminating malaria with the last
indigenous Plasmodium vivax case reported in 2009, and the last
Plasmodium falciparum case reported in 1969 [1,2]. In 2016, Turkey
had 209 cases of imported malaria [3]. Uncomplicated falciparum
patients are treated with the ACT artemether-lumefantrine (AL).

Countries that have eliminated malaria need retain a strong
surveillance systems to quickly detect cases, and skilled personnel
to diagnose and treat them. This will both help prevent
reintroduction of malaria, and ensure that imported cases get
the treatment needed [4].

Too often treatment failures are considered to be caused by
resistance and the case presented below is a good example of this.
We report on a case of AL treatment failure in a Turkish traveller
with uncomplicated P. falciparum malaria returning from Bamako,
Mali.
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Case report

A 42 year old Turkish manwas admitted 20 September 2017 tothe
Department of Emergency in Gulhane Training and Research
Hospital, Ankara, Turkey with fever, headache and vomiting for
the past ten days. He had returned from one month’s business travel
to Bamako, Mali, 27 days prior to admission. He had used mefloquine
chemoprophylaxis against malaria before travelling but reported not
taking his medications regularly. The living conditions during the
stay in Mali were reported to be poor with many mosquitoes present.
Upon admission, the patient’s body temperature was 38.3 �C, his
pulse rate was 90 beats/min, and his blood pressure was 110/
75 mmHg. Laboratory test results showed low haemoglobin level of
12.3 g/L, a platelet count of 52 � 103 cells/ml, a leukocyte count
of 3.91 �103cells/ ml, a red blood cell count of 3,96 � 103 cells/ml
(Table 1). Abdominal ultrasonography showed increase in liver size
(170 mm) and spleen size (138 mm) of the patient. Cultures from
blood, urine and stool taken at and during admission were all
negative. A peripheral blood smear was performed and was reported
to be positive for P. vivax but a second reading identified P. falciparum
and P. vivax mixed infection. Consequently, the patient was
admitted to the Department of Infectious Diseases. Nested-PCR
was performed and found the patient positive for P. falciparum only.
As a result, the following treatment was administered under
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Table 1
Blood results of the patient.

Variable Admission 1 First day Admission 1 14th day Admission 2 First day Admission 2 14th day Reference value

Leukocytes 3.91 6.79 4.59 5.74 3.91-10.9 � 103cells/ ml
Erytrocytes 3.96 3.93 3.78 3.31 4.44-5.61 �103cells/ ml
Hemoglobin 12.3 12.1 11.9 9.8 13.5-16.9 g/L
Hematocrit 33.3 35.6 33.1 28.2 40-49.4 %
Platelets 52 397 85 289 173-360 � 103 cells/ml
ASTa 53 34 30 26 15-40 U/L
ALTb 26 35 17 15 10-40 U/L
LDHc 392 – – – >0-<248 U/L
Amilase 27 – – – >28-<100 U/L
Total bilirubin 1.6 1 1.3 0.6 >0.3-<1.2 mg/dl
Direct bilirubin 0.32 0.2 0.25 0.08 0-0.2 mg/dl
Albumin 3.2 3.9 3.5 3.7 3.5-5.2 g/dl
Creatinine 1.49 0.98 0.94 1.02 0.84-1.25 mg/dl
Urea 54 25 33 21 17-43 mg/dl
Uric acid 7.5 – – 7.2 >3.5-<7.2 mg/dl
C-reactive protein 169,61 4.71 89.69 20.19 0-5 mg/L
Sedimentation rate 68 71 75 84 0-20 mm/h

a AST: Aspartate transaminase.
b ALT: Alanine transaminase.
c LDH: Lactate dehydrogenase.
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supervision: artemether-lumefantrine (20 mg/120 mg Riamet1; 4
tablets per dose at 0, 8, 24, 36, 48 and 60 h) and primaquine (30 mg
per day for 14 days). As recommended by WHO, the first control
blood smear was taken at day 2 (48 h after beginning of the AL
treatment). Only gametocyte forms of the parasite and no asexual
forms were observed (Fig.1). On day 14 of the treatment, the patient
was afebrile and blood microscopy was negative for P. falciparum
and he was discharged 2 days later.

The patient was readmitted to the Department of Infectious
Diseases 35 days after the initial admission with a body
temperature at 37.8 �C, sweating, dysuria, diarrhoea, nausea and
vomiting. Blood test results are summarized in Table 1. Cultures
from blood, urine and stool were all negative. Sera from the patient
was negative for Brucella and Salmonella antigens by ELISA and
agglutination tests. Blood smear was examined and found positive
for P. falciparum with 0.2% parasitemia and presence of sexual
stages. Real-time PCR was performed and confirmed the diagnosis
of P. falciparum. The patient reported that he had vomited soon
after the initial medication, without having informed the clinic
nurses and doctors of this. A treatment of artemether-lumefantrine
was restarted. Half an hour before the treatment, the patient was
given metoclopramide by slow intravenous injection as antiemetic
and was followed up closely to detect any vomiting throughout the
treatment. After 9 days, the patient was discharged in good clinical
condition and with blood smear found to be negative for P.
falciparum. The patient did not report further febrile episodes.
Fig. 1. The first control blood smear of the patient with only gametocyte forms of
the parasite (arrowheads) (magnification �1000).
Discussion

We have reported on a case of Turkish traveller returning from Mali
infected with P. falciparum malaria, and failing treatment after the
administration of a WHO recommended ACT AL. Recent reports of
such ACT treatments failuresamong travellers returning from Africa
to non-endemic countries have led to pronouncement of the
appearance of resistance to artemisinins and ACT partner drugs in
Africa despite the authors of these reports clearly stating that there
was not enough evidence to confirm resistance [5,6]. As this case
report shows, such assertions can easily be done prematurely.
Information on drug blood levels, in vitro susceptibility, or
molecular markers for drug resistance were not available. In
addition, the patient is reported to have vomited after treatment.
The most likely cause of treatment failure is inadequate lumefan-
trine exposure as it happens frequentlywith AL when nottakenwith
fatty food. In this case poor exposure could be associated or not with
a single vomiting as the patient was finally cured with the same
treatment. Artemether is not subject to such variability and
therefore was able to reduce biomass appropriately.

As seen in the past, returning travellers such as the case
reported on here could be an important source of information [7].
Data from travellers could serve as a warning system that could
both supplement data collected in endemic countries as well as
inform where therapeutic efficacy studies urgently need to be
conducted. However, for this to be the case, information on
returning travellers needs to be collected and reported systemati-
cally. This includes ensuring that the patients receive supervised
treatment with the recommended dose of a quality controlled
medicine, routine follow-up of all cases, assessment of adequate
absorption of the drug, and/or testing the prevalence of molecular
markers of drug resistance if validated. Collecting such detailed
information for all returning travellers with malaria is not likely to
be feasible but it should be possible to do so at central hospitals
receiving a relatively large number of malaria patients.

Achallengeespecially infacilities thatonlyseefewcasesofmalaria is
that microscopic examination of blood smears can sometimes fail to
correctly identify the infecting species, especially in samples with low
parasitemia or in mixed infections. In such cases, a molecular PCR test
can be required to confirm microscopy results or resolve suspicious
cases. Nested PCR is more sensitive compared to microscopic
examination of Giemsa-stained thick and thin blood smears, particu-
larly the detection of Plasmodium in cases with low parasitemia and
mixed infection of malaria as shown by various studies [8,9].
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In conclusion, resistance is just one of the possible causes of a
malaria treatment failure. It is important that malaria diagnostic
capabilities are maintained in countries also after malaria is
eliminated. Information collected from travellers can be an
important source of an early warning system for emerging
resistance, provided the data collected are reliable and complete.
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