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Abstract
We identi�ed the prevalence of infection by the Dengue virus, Chikungunya and Zika in blood donors in
epidemic and non-epidemic periods in the State of Pará, in Northern Brazil, we classify the donors
(symptomatic or asymptomatic) and the possibility of this screening being carried out in a sample pool.

Introduction
The global increase in reemerging pathogens such as the Dengue virus (DENV), the Zika virus (ZIKV) and
the Chikungunya virus (CHIKV) poses a threat to public health and the safety of the blood supply. All three
pathogens are viruses transmitted by arthropods (arboviruses), mainly by Aedes aegypti [1]. These
arboviruses have been reported over the years as constant threats to the human population, including
recipients of blood transfusions, considering the high occurrence of asymptomatic cases and the fact that
the presence of viremia precedes the onset of symptoms, so it is possible that infected blood donors act as
a source of dissemination [2, 3].

We identi�ed the prevalence of infection by the DENV, CHIKV and ZIKAV viruses in blood donors. 22,291
thousand donations raised by the Hematology and Hemotherapy Foundation of the State of Pará
(HEMOPA), located in the city of Belém, which supports blood transfusion in Northern Brazil, were
investigated.

Methods
In the period from 01/06/2018 to 06/30/2020, donors referred for blood collection were included in this
research. This survey was carried out in accordance with the guidelines and norms of the Declaration of
Helsinki. All research participants signed an informed consent form.

The samples were processed for automated nucleic acid extraction and puri�cation according to the
routine of the Nucleic Acid Test Laboratory (NAT) of Foundation Center for Hemotherapy and Hematology
of Pará. The genetic material was extracted from a pool of four samples and underwent detection of DENV
RNA (DENV 1, DENV 2, DENV 3 and DENV 4), ZIKAV and CHIKV using the One-Step Reverse Transcription
Polymerase Chain Reaction (RT-PCR) technique, in a multiplex assay, using custom primers and probes.

Results And Discussion
In the study region, the �rst semester coincides with the rainy season and is considered seasonally
epidemic for arboviruses and contributes signi�cantly to the proliferation and development of Aedes
aegypti [4]. One donor was found positive for CHIKV and one for DENV. CHIKV was found in a non-epidemic
period and had an estimated prevalence of 0.02%, which suggests that in non-epidemic periods, the
chances of blood donors being able to transmit the virus, as they are asymptomatic or symptomatic, after
donation, may be increased. DENV in an epidemic period with an annual prevalence of 0.01%. Both
prevalence’s match or are higher than those found for the Hepatitis C virus (0.01%) and for the Hepatitis B
virus (0.02%) in the study region (Table 1). The detection of a positive case of DENV was found in the �rst
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semester of 2019, the period of greatest circulation of the vectors of the disease, and the period in which
almost all cases occur in Brazil [5], suggesting attention in relation to this agent. 

As for CHIKV in 2009, during an epidemic in a province in Thailand, a prevalence of 0.03% was found in
blood donors, such as our study (6). So far, in the world literature, it has not been possible to predict
transfusion transmission of this virus. DENV is an agent recognized as a threat to transfusion safety (7) as
examples of studies carried out in other countries, including Brazil, where the transmission of blood
transfusion with recipients in conditions of development is known to worsen the disease, compromising the
primary treatment that the patient was receiving [1, 8]. 

As for ZIKAV, a systematic review found a prevalence of 0.85% of the virus in blood donors, although the
development of apparent symptoms of the disease by ZIKAV in blood component containers has not been
proven [8]. As far as we know, there are no descriptions of prevalence in the northern region of Brazil and, in
this study, we did not detect this virus in blood donors. Positive donors for DENV and CHIKV were contacted
by the project team and after clinical evaluation were classi�ed as symptomatic after donation, however,
both had mild symptoms such as mild fever, malaise, body aches, tiredness and both did not seek medical
attention. at the time of donation. In this research, blood donations positive for DENV and CHIKV had no
recipients.

The positive DENV and CHIKV samples were simulated in different sample pool quantities, up to the
amount of 14 samples in the pool (Table 2). Was observed that if the DENV positive sample had been
carried out within a plasma pool of 14 donation samples, it would have been detected automatically in the
system protocol, however even in a pool of 20 samples it could be detected by the operator of the device,
given that there was a curve growth (ampli�cation of viral cDNA). As for CHIKV, it was observed that even if
this sample were composing a pool of 20 plasma samples, it would have been detected automatically by
the system protocol. 

We conclude the need for continuous monitoring of research for ZIKAV and CHIKV and there is a need to
include a continuous and mandatory molecular screening test for the four subtypes of DENV in the routine
of blood centers, preventing this agent from being transmitted to recipients of blood components, and that
special groups of immunosuppressed receptors may die.
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Tables
Table 1. Donations investigated for DENV, ZIKAV and CHIKV and the prevalence found according to the
period classi�cation (epidemic and non-epidemic) and the half-yearly prevalence found during the study
period.

Classi�cation 2018 2019 2020

  Number
donations

Prevalence Number
donations

Prevalence Number
donations

Prevalence

1st
period. 

1st
Semester

827 - 5.039 0,02%# - -

2nd
Semester

5.294 0,02%* 5.177 - 5.554 -

Total    6.121 0,02%* 10.216 0,01%# 5.954 -

*CHIKV, #DENV
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Table 2. Identi�cation and detection values of the positive sample for DENV and CHIKV in different
quantitative sample pools.

  AVERAGE DETECTION VALUES

Number of Pooled Samples 6 8 10 12 14 16 18 20

DENGUE 23,7 24,2 25,4 28,8 28,5 ND* ND* ND*

CHIKUNGUNYA 22,8 23,1 23,8 24,2 24,1 24,4 24,5 25,0

ND: not detected; * Presence of a curve below the detection limit    


