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Outline

• Why perform the NAT test for malaria on all donations across 
Brazil

• NAT test for malaria adopted for blood donors in Brazil

• Initial NAT results for malaria testing in Hemorio Blood Center
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145.188 cases/year (2020)
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Legal Amazon - 99.9% of cases 
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Donor deferrals related to malaria exposure in Americas
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Criteria for donor deferral in Brazil based on malaria exposure risk

Donor deferral

ENDEMIC AREA / AMAZON

I - Who had Malaria in the 12 months prior to the donation

II - With fever or suspected Malaria in the last 30 days

III - Who moved to or came from a high-risk area (Annual Parasite Index/A.P.I.

greater than 49.9) less than 30  days before donation

IV – Areas with active transmission, regardless the A.P.I.: a malaria test must be 

carried out to detect Plasmodium

NON-ENDEMIC AREA / EXTRA-AMAZON REGION

I - Who traveled to or came from municipalities located in endemic areas: 

31 days to 12 months after displacement, provided they tested 

negative for Plasmodium or Plasmodium antigens

DEFERRED
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MOLECULAR DETECTION

DNA of Plasmodium sp

Detection of Plasmodium spp. in asymptomatic blood donors at Brazilian blood centers by the NAT PLUS 

HIV/Detection of Plasmodium sp in blood donors/MALARIA it.

MICROSCOPY

Thick blood smears

Detection of the parasite 
(Plasmodim sp.) RAPID TEST

Detection of parasite antigens

SEROLOGY
Antibody detection: IFA / ELISA
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Window cases
Malaria

Positive samples



Internal use



Internal use



Internal use

Molecular test for malaria (NAT PLUS™)

Test features Multiplex Real-time PCR (HBV, 
HCV, HIV and Plasmodium sp)

Manufacturer Biomanguinhos/Fiocruz

Type of sample Plasma

Required volume 1.5 mL of plasma from each
donation

Minipool size 6

Target Conserved region of the 
18S rRNA gene

Sensibility 200 copies/mL

Limit of detection (LoD) 50.97 copies/mL (95% CI)

Test able to detect Plasmodium vivax, falciparum, malariae, ovale and knowlesi
Pan-Plasmodium - but not discriminatory
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Detection of
Plasmodium spp in

human PLASMA

NAT PLUS HIV/HBV/HCV/MALARIA

Bio-Manguinhos KIT

Nucleic Acid 
Extraction

Magnetic Beads

Confirmatory
Analysis in red

blood cells; 
plasma /

Malaria Typing
qPCR

Automated
Platform
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NAT for malaria in Hemorio: first results

Implementation date Oct 1st, 2022

Donor samples tested up to May 9th

(7 months)

194,813

Origin of samples Rio de Janeiro and Espírito Santo states

Positive cases

- P. vivax – 1 case

- P. malariae – 1 case

Prevalence 1.02/100,000 donations

2
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Detection of Plasmodium spp. in asymptomatic blood donors at

Detection of molecular target MALARIA
(Plasmodium sp.) in human plasma samples

37 years old Brazilian male

Lives in RJ since 2018

No malaria-related symptoms

From Maranhão state, part of Legal 
Amazon

Frequent visits to his hometown – but last 
visit 15 months before; he had traveled to 
Guyana (former English Guyana) in 2021

Sample in  Pool

Single Sample

CASE 1

Ct: 27
Upper limit: 38
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Detection of Plasmodium spp. in asymptomatic blood donors at Brazilian blood.

THIN  BLOOD  SMEARS

RAPID TEST

P. vivax P. vivax

Control Control

CONFIRMATORY ANALYSIS

Plasmodium vivax

MALARIA TIPYNG  q-PCR 
Bio-Manguinhos

Plasmodium sp

Plasmodium vivax

Internal Control

D
A

B

Plasmodium vivax

MALARIA TIPYNG  q-PCR 
Bio-Manguinhos

Plasmodium sp

Plasmodium vivax

Internal Control

D

Plasmodium vivax

MALARIA TIPYNG  qPCR 
Bio-manguinhos

Plasmodium sp

Plasmodium vivax

Internal Control

D

NUCLEIC ACID 
SEQUENCING
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Detection of Plasmodium spp. in asymptomatic blood donors at Brazilian blood centers by the 

NAT PLUS HIV/HBV/HCV/MALARIA Bio-kit.

A 51 years old Brazilian male

No malaria-related symptoms

Reports that had traveled to the 
Atlantic Forest regions in Rio de 
Janeiro state 3 months before  blood 
donation

Sporadic cases of autochthonous 
Malaria have already been described in 
those areas

CASE 2
Detection of molecular target MALARIA

(Plasmodium sp.) in human plasma samples

Sample in  Pool

Single Sample

Ct: 30.5
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THICK  BLOOD  SMEARS:
NEGATIVE

RAPID TEST:
NEGATIVE

Plasmodium sp Plasmodium malarie

Internal Control

Plasmodium malariae

MALARIA TIPYNG  q-PCR Bio-Manguinhos

THICK  BLOOD  SMEARS:
NEGATIVE

CONFIRMATORY ANALYSIS

NUCLEIC ACID 
SEQUENCING
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LOOK BACK

• RBC from the previous donation transfused to a child
who underwent Bone Marrow Transplantation

• Current sample (whole blood) from the child tested 
for malaria with NAT Plus (Hemorio) and Pan-malaria-
Bio (Fiocruz): negative results
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P. vivax

P. malariae

SEQUENCING DATA
PHYLOGENETIC ANALYSIS

Case 1

Case 2

Case 3
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NAT PLUS: Pool and Single: 
Malaria Detected

Thick blood smears: 
Positives

Plasmodium vivax

CASE 3

Detection of molecular target MALARIA
(Plasmodium sp.) in human plasma samples

No symptoms

The person lives in an endemic area: Amazon

NUCLEIC ACID 
SEQUENCING
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NAT PLUS: Pool and
Single: Malaria

Detected

Thick blood smears: 
Positive

Plasmodium vivax

NAT PLUS: Pool and
Single: Malaria

Detected

Thick blood smears: 
Positive

Plasmodium falciparum

NEW CASES

Detection of molecular target MALARIA
(Plasmodium sp.) in human plasma 

samples

No symptoms.

The two blood donors live in
endemic area: Roraima state 

(Amazon region)

4 5
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Donor deferral due to malaria exposure risk

Period Deferred
donors

%

Oct 2021 – Sep
2022

139 0,15%
p < 0,01

Oct 2022 – May, 
10th 2023

23 0,04%
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Preliminary conclusions

• Malaria NAT test implementation seems totally justified

• The use of plasma as a test material favors the logistics and speed of 

testing

• The potential risk reduction and decrease in donor deferral  related to 

malaria exposure looks promising
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