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Abstract  

Background - Malaria is still an endemic disease in Africa with many imported 

cases in Europe. The standard treatment is intravenous artesunate for severe 

malaria and oral artemisinin-based combination therapy (ACT) for uncomplicated 

malaria. Delayed hemolytic anemia (DHA) after intravenous artesunate has been 

extensively described and guidelines recommend a biological monitoring until 

one month after the end of the treatment. The link with an autoimmune process is 

unsure. Nevertheless, cases with positive direct antiglobulin test (DAT) have been 

reported.  

Conversely, DHA is not recognized as an adverse effect of oral ACT. Previously, 

only two cases of DHA occurring after oral ACT without intravenous artesunate 

administration have been reported. 

Case presentation - We report the case of a 42 year old man returning from Togo. 

He was treated with dihydroartemisinin / piperaquine combination for an 

uncomplicated Plasmodium falciparum malaria. Nine days after the end of the 

treatment he developed hemolytic anemia with positive DAT. Eventually, the 

patient recovered after corticotherapy.  

Conclusion - This is the first case report of autoimmune hemolytic anemia after 

treatment with dihydroartemisinin and piperaquine. 
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 Background 

 

Malaria is a mosquito-borne infectious disease endemic in tropical and sub-

tropical areas. It is estimated that every year 12000-15000 cases of malaria are 

imported into European Union countries (1). Among malaria parasites which can 

affect human, Plasmodium falciparum is the most frequent and is responsible for 

severe malaria and deaths. The recommended treatment of severe malaria is 

intravenous artesunate whereas, for the uncomplicated P. falciparum malaria, the 

treatment is oral artemisinin-based combination therapy (ACT) (2). 

Risk of delayed hemolytic anemia (DHA) after intravenous artesunate is 

well acknowledged (3). It frequently occurs between day 7 and day 21 after the 

initiation of treatment. However, the pathophysiology of this adverse event is not 

entirely deciphered. The erythrocyte pitting process seems to be the main 

underlying factor (3). Some dead trophozoites are turned into pyknotic forms 

within the erythrocytes (4). These latest being damaged have a shorter lifetime (7-

21 days) and are removed by the spleen. More recently, another mechanism of the 

anemia has been described, corresponding to drug induced immune hemolytic 

anemia (4). This is supported by detection of positive direct antiglobulin test 

(DAT) after artesunate treatment during DHA management and by the 

effectiveness of corticotherapy (4,5,6). Guidelines recommend hemoglobin 

monitoring until one month after the end of the treatment but to date, DAT is not 

required. 



Conversely, DHA is not currently recognized as an adverse effect of oral 

ACT. To our knowledge, only two cases of DHA occurring after oral ACT 

without anterior intravenous artesunate administration, have been reported (7,8). 

More recently Kurth  et al. have described in a prospective study that hemolysis 

after oral ACT is more frequent than previously suspected, without hemolysis 

mechanism demonstration (pitting or auto immune process) (9).  

Herein we present the case of an autoimmune hemolytic anemia after 

dihydroartemisinin and piperaquine treatment for uncomplicated P. falciparum 

malaria. 

 

Case presentation  

 

 December 31, 2019, a 42-year-old male patient visited the emergency 

department of Nice university hospital for abdominal pain.  

His medical history was marked by a cured colon cancer ten years ago and by an 

uncomplicated P. falciparum malaria, diagnosed on 13 December 2019, ten days 

after a travel to Togo. He was treated by 3 days of dihydroartemisinin / 

piperaquine. The treatment was completed 15 days ago his visit to the emergency 

department.  

At the emergency department, clinical examination showed a left 

hypochondrial pain and a cutaneous-mucosal pallor. 



The blood test showed a macrocytic anemia at 5.4 g/dl, with hemolysis criteria. 

Indeed, bilirubin was high (45 µmol/l), haptoglobin was under 0.10 g/l, LDH level 

was 2835 U/L and the reticulocytes were at 297 G/L. The CT scan revealed a 

splenic infarction. 

The patient was then hospitalized in the infectious diseases unit to 

investigate the cause of the hemolytic anemia. 

Malaria parasitemia control was negative. The DAT was positive for the anti-C3d 

leading to the diagnosis of cold autoimmune hemolytic anemia. 

A workup for autoimmune hemolytic anemia causes was made. Autoimmune 

assays (Antinuclear Antibodies (ANA), Extractable nuclear Antigen (ENA), 

rheumatoid factor) were negative. Blood protein electrophoresis and 

immunofixation were normal. EBV, hepatitis B, C and E, HIV, HTLV1, 

Chlamydia pneumoniae and Coxiella burnetti serological tests were negative. 

CMV IgM and IgG antibodies were both positive but viral DNA detection in the 

blood by PCR was negative. Mycoplasma pneumoniae serology showed IgM and 

IgG antibodies positivity. Nevertheless, the serological monitoring didn’t show 

seroconversion and therefore didn’t support an acute infection. Finally, 

Parvovirus B19 IgM and IgG antibodies were close to the positive cut off but the 

patient didn’t have any consistent symptoms (no flu like symptoms and no 

lymphocytosis). At the end, Mycoplasma pneumonia, Parvovirus B19 and CMV 

serologies were considered as non-specific reaction. 



We finally concluded to an autoimmune hemolytic anemia (AIHA) post 

dihydroartemisinin / piperaquine, complicated by splenic infarction. 

At first, a red blood cells transfusion was performed before the diagnosis of AIHA 

was made and failed to improve the hemoglobin level, which stayed around 6 g/dl. 

Then an intravenous corticosteroid therapy (methylprednisolone) at 1 mg/kg was 

started and the hemoglobin increased to 8.3 g/dl in 3 days and the hemolysis 

markers improved. 

The patient was discharged with an oral corticosteroid therapy for 3 weeks. On 

the follow up red blood cells count 2 weeks after he was discharged, hemoglobin 

was 11.4 g/dl, haptoglobin 0,22, LDH 786 U/L and bilirubin 9 umol/L. 

 

Discussion and conclusion 

 

Autoimmune hemolytic anemia is an acquired hemolysis due to host’s 

immune system acting against its own red cells antigens. Hemolysis is suggested 

by normo/macrocytic anemia, elevation of reticulocytes, of LDH and of 

unconjugated bilirubin whereas haptoglobin value is low. Then AIHA is 

confirmed by a positive DAT without any alternative causes. When DAT is 

positive for IgG or IgG + C3d, a diagnosis of warm AIHA can be made. A cold 

agglutinin syndrome would revealed positive anti-C3d only. Among AHAI, 

approximately 65% of patients have a warm AHAI, which is mainly caused by 

autoimmune disease and hematologic malignancy, while cold AHAI is mainly 



caused by infectious disease and hematologic malignancy (10). Drug dependent 

hemolytic anemia is another potential cause of AIHA. 

The risk of delayed hemolytic anemia (DHA) after intravenous artesunate 

treatment is well acknowledged and more recently, artesunate-induced immune 

hemolytic anemia is also a described mechanism (4). Most of the drug-induced 

autoimmune hemolytic anemia are warm AHAI, which is not the case for our 

patient (11). Nevertheless, a retrospective study of post artesunate delayed 

hemolysis described four cases of AHAI with DAT positive on C3d only (4) and 

three other similar cases can be found in the literature (6,12,13). 

Conversely, DHA secondary to oral ACT has been less reported in 

literature. A case report has described DHA after treatment by arthemeter-

lumefantrine (AL) only and another case has been described after treatment by 

doxycycline and quinine first, then by AL (7,8). Both were P. falciparum malaria.   

In Kurth et al. prospective study in which 20 patients were included, eight patients 

treated by oral ACT presented posttreatment hemolysis, but it mainly occurs at a 

subclinical degree and no patient with anemia had a positive DAT(9).  

Two mechanisms of DHA after treatment by artesunate are described: the 

pitting process, which is the most frequent; and more rarely, the drug-induced 

autoimmune hemolytic anemia. This second hypothesis has been suggested by 

increasingly cases with positive DAT and corticosteroids effectiveness (4). 

Nevertheless, systematic investigations have not been performed in most 

published cases and prospective clinical studies are needed.  



Among cases of DHA after oral ACT, one had a positive DAT and recovered with 

corticotherapy and the second had a negative DAT and recovered without 

corticotherapy (7,8). Those cases of DHA occurred respectively after AL only and 

after doxycycline and quinine first, followed by AL.  

 Kurth et al. prospective study failed to demonstrate immune mediated hemolysis 

or a pitting process (9).  

To our knowledge, our case report is the first about DHA in a patient treated 

exclusively with dihydroartemisinin and piperaquine and linked to an 

autoimmune process. A diagnosis of DHA after dihydroartemisinin / piperaquine 

was made after excluding differential diagnosis. The positive DAT for our patient 

linked the DHA to an autoimmune process, which was confirmed by the efficacy 

of the corticosteroid therapy.  

 In conclusion, our case supports the risk of DHA induced by oral 

artemisinin-based combination therapy. Only few cases of DHA after an oral 

artemisinin-based combination have been previously reported (two cases report 

and one prospective cohort) (7,8,9). This prospective cohort demonstrates an 

underestimated risk of posttreatment hemolysis after oral ACT. Nevertheless, this 

hemolysis appears to be mild without autoimmune background.  

Our case supports the drug-induced autoimmune hemolytic anemia rather than the 

pitting process to explain hemolysis. 

Hemolysis monitoring after dihydroartemisinin / piperaquine should be 

reassessed. In case of DHA an autoimmune process can be involved. 
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