
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Travel Medicine and Infectious Disease 50 (2022) 102460

Available online 14 September 2022
1477-8939/© 2022 Elsevier Ltd. All rights reserved.

Plasmodium vivax and SARS-CoV-2 co-infection in Venezuela: A case series from the malaria 
hotspot in Latin America  

A R T I C L E  I N F O        

Dear Editor: 

Malaria-endemic areas are not spared from the impact of COVID-19, 
leading to co-infection scenarios where overlapping symptoms pose 
serious diagnostic challenges. People who live in malaria-endemic areas 
and get infected by SARS-CoV-2 may be at increased risk of severe 
COVID-19 or unfavourable disease outcomes if their malaria status is 
overlooked. Most malaria and COVID-19 co-infections had been re-
ported in Nigeria, India, and the Democratic Republic of Congo, where 
patients with Plasmodium falciparum and SARS-CoV-2 co-infection were 
typically symptomatic at presentation with mild or moderate para-
sitemia, thrombocytopenia, lymphopenia, and elevated bilirubin levels 
[1]. However, current knowledge on Plasmodium spp. and SARS-CoV-2 
co-infection remains limited, especially in Latin America, where Plas-
modium vivax infection is more prevalent than in other global regions. 

Venezuela, where P. vivax is the predominant parasite, remains the 
malaria hotspot in the region, representing 35.5% of cases and 49.6% of 
disease-related deaths in America in 2020 [2]. We present here a case 
series of patients with P. vivax and SARS-CoV-2 co-infection seen at two 
main malaria referral centres of Venezuela between March 13, 2020 and 
December 31, 2021. COVID-19 diagnosis was performed by RT-PCR for 
SARS-CoV-2 infection. The severity of COVID-19 was characterised ac-
cording to the National Institutes of Health (United States) guidelines 
[3]. Malaria diagnosis was performed by microscopy of thick and thin 
blood smear stained with Giemsa. 

A total of 12 patients confirmed with P. vivax and SARS-CoV-2 co- 
infection were recorded (Table 1). The mean age of the patients was 42 
(SD 18) years, eight were men. Fever (12/12), chills (11/12), dry cough 
(9/12), headache (7/12), and diaphoresis (6/12) were the most frequent 
symptoms reported by the patients. Four patients had available parasite 
density (range: 144–5,600/μL), three of them with high parasitaemia 
levels (parasite density >2,400/μL). Seven patients had elevated AST/ 
ALT levels (AST/ALT >40 U/L); five had thrombocytopenia (platelets 
<150 × 103/mL); four had leucocytosis (white blood cells >11 × 103/ 
mL), three of them with neutrophilia (neutrophils >8 × 103/mL) and 
one with lymphocytosis (lymphocytes >4.2 × 103/mL); two had 
elevated creatinine levels (creatinine >1.3 mg/dL); one had severe 
anaemia (haemoglobin <7 g/dL); and one had thrombocytosis (platelets 

>450 × 103/mL). The mean time span between symptom onset and 
positive test for SARS-CoV-2 infection based on RT-PCR was 6.3 (SD 3.4; 
range: 3–15) days. 

Nine patients had previously documented P. vivax malaria episodes 
(range: 1–11), three of whom had their last malaria episode within the 
past six months (possible relapse cases), while the other six had their last 
malaria episode more than six months (possible re-infection cases). Nine 
out of 12 patients had moderate to severe COVID-19 disease. All patients 
with severe COVID-19 disease received steroids, supplemental oxygen, 
and anticoagulants. None of the patients received remdesivir or tocili-
zumab for the management of COVID-19. Three patients had mild 
COVID-19 disease, two of whom were managed as inpatients because 
one was a pregnant woman and one was an infant. All patients were 
treated according to the last national antimalarial protocol approved 
(2017) by the Bolivarian Republic of Venezuela health authorities [4]. 
The mean time span between symptom onset and positive microscopy 
for Plasmodium spp. was 3.3 (SD 3.4; range: 1–13) days. All patients 
recovered uneventfully. The mean hospital stay was 11.5 (SD 7.2; range: 
3–24) days. 

To the best of our knowledge, this is currently the report with the 
most cases of P. vivax and SARS-CoV-2 co-infection in Latin America. 
Previous reports describe the malaria and COVID-19 co-infection status 
mainly as mild [1]; however, most of our patients experienced moderate 
COVID-19 disease instead. A recent meta-analysis reported that most 
P. falciparum and SARS-CoV-2 co-infected patients had characteristically 
low or moderate parasitaemia, thrombocytopenia, and lymphopenia 
[1]. However, three out of four of our P. vivax and SARS-CoV-2 co-in-
fected patients had relatively high parasitaemia levels, and all except 
one showed normal to high lymphocyte levels. We therefore highlight 
the need for clinicians to provide early diagnosis and timely treatment to 
suspected malaria infections in patients with COVID-19, particularly in 
regions where P. vivax is the predominant parasite species. 

Whereas all malaria and COVID-19 co-infections in the current case 
series were confirmed by microscopy and RT-PCR, respectively, a high 
level of false-positive results has been identified with the SARS-CoV-2 
serological assay in highly malaria-endemic areas. Sero-surveillance is 
critical for monitoring and projecting the burden and risk of COVID-19 
during the pandemic; however, routine use of serological assay may 

Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; RT-PCR, reverse transcription polymerase chain 
reaction; SD, standard deviation; AST, aspartate aminotransferase; ALT, alanine aminotransferase; NTDs, neglected tropical diseases. 
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overestimate the level of exposure and immunity of the population to 
SARS-CoV-2 in malaria-endemic countries [5]. Enhanced epidemiolog-
ical surveillance platforms could provide cues that indicate whether 
malaria, NTDs, and COVID-19 are indeed syndemics. 

Most cases reported here occurred in patients with previous malaria 
episodes, three of whom had recent P. vivax. These recent P. vivax epi-
sodes could be considered possible relapses, as reported previously [6]. 
One hypothesis for this phenomenon is that immune system dysregu-
lation caused by a symptomatic SARS-CoV-2 infection could precipitate 
malaria relapse; this is related to activation of hypnozoites by the host 
pro-inflammatory response [6]. Excessive pro-inflammatory host 
response is associated with severe manifestations of malaria and 
COVID-19, suggesting that co-infection could lead to substantially 
unfavourable outcomes and a shift in the age pattern of severe COVID-19 
to younger age groups [7]. 

Therefore, in malaria-endemic regions, suspected COVID-19 patients 
should also be monitored for malaria diagnosis without delays due to 
overlapping symptoms and confounding clinical laboratory results. Our 
findings indicate that P. vivax and SARS-CoV-2 co-infection could in-
crease the severity of the disease. 

Consent for publication 
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