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Background

In 2020, malaria caused 241 million clinical cases and 627000 
deaths in 87 endemic countries in sub-tropical and tropical areas 
of the world, the great majority (>95%) being caused by 
Plasmodium falciparum. One of the greatest challenges for malaria 
control and elimination is the development of antimalarial drug 
resistance in P. falciparum. In particular, resistance to Artemisinin 
derivatives has been observed in Southeast Asia since 2008 and 
very recently in Uganda (Dhorda 2021). 

Objectives

The aim of the study was to investigate reasons for malaria 
recurrence, in absence of further travel to endemic areas, using 
molecular methods.

Case presentation

A traveler returned from Ivory Coast was admitted to Pisa 
University Hospital and diagnosed with P. falciparum malaria in 
two subsequent occasions.

   

Methods and Results

Total DNA was extracted with a commercial kit (QIAgen DNA Mini 
kit) from whole blood. Species identification was performed by 
nested PCR (Snounou 1993) and by a commercial Real time PCR 
assay (Altona Diagnostics) performed on samples collected before 
treatment (day 0) and at days 1, 4, 5 and 6 after treatment. 

The results showed that both malaria episodes were caused by 
infection with P. falciparum only. They also showed a slower 
reduction of parasite density over time in the first episode, 
suggesting  a suboptimal efficacy of the antimalarial treatment.

Conclusions

Molecular analyses point to the recurrence of P. falciparum clinical 
malaria in a patient returning in Italy from Ivory Coast, due to the 
resurgence of infection after treatment with iv Artesunate and oral 
DHA-PPQ and in absence of molecular markers of resistance to the 
employed antimalarial drugs. Therapeutic failure could be ascribed 
to different causes such as drug malabsorption from the patient or 
poor drug manufacturing
This case report highlights the importance of surveillance of 
antimalarial drug resistance markers in imported malaria cases not 
only to optimize the therapeutic approach but also to contribute 
to the global monitoring of this emerging threat to malaria control 
efforts 

The presence of mutations associated with antimalarial drugs 
resistance was investigated by PCR and amplicon Sanger 
sequencing of Pfk13, Pfcrt, Pfmdr1, PfcytB, Pfexonuclease, Pfdhps 
and Pfdhfr loci. Resistance to piperaquine was also evaluated by 
analysis of Pfplasmepsin2/3 copy number by genotyping of the 
breakpoint mutation by PCR (Ansbro 2020.)

No mutations associated with resistance to Artemisinin and 
Piperaquine, the drugs used in the treatment of the first malaria 
episode were observed, but mutations associated with resistance 
of Sulfadoxine and Pyrimethamine were detected. 

Genotyping of P. falciparum clones 
was performed by length 
polymorphism analysis of Pfmsp1 and 
Pfmsp2 loci (Soulama 2009). Infection 
was caused by an identical genetic 
strain of P. falciparum for both 
episodes, indicating that the second 
episode was due to resurgence of the 
infection.


