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INTRODUCTION

Although race and ethnicity are socially constructed 
concepts, collecting high quality data on these char-
acteristics is crucial for clinical research.1 Notably, in 
genetic association studies, a particular potential 
confounding factor is different ethnic background 
among patients, that can be related both to the 
genes and the outcome of interest – a bias referred 
to as population stratification.2

In Brazil, to describe race we commonly use the Na-
tional Institute of Geography and Statistics (IBGE) 
classification, so-called “self-declared color”, refer-
ring to individuals declaring their own racial or eth-
nic identity. The classification is divided in five cate-
gories (white, black, brown, yellow and indigenous), 
but it is acknowledged that defining ancestry by 
phenotypic characteristics, especially in countries 
with highly mixed population like Brazil, can be mis-
leading and imprecise. 3

The association between FY*B(-67T>C) polymor-
phism (rs2814778) in the GATA-box erythroid pro-
moter region of Duffy antigen receptor chemokine 

gene and African ancestry is well known, defining 
the Duffy-null genotype. 4

At the present study we aimed to evaluate the rela-
tionship between the GATA FY*B(-67T>C) polymor-
phism and self-declared race in Brazilian patients un-
dergoing autologous transplantation and verify the 
feasibility of using this test as a more reliable tool to 
evaluate ethnicity in this population. 

MATERIAL AND METHODS
We conducted a study to evaluate the association of 
candidate-gene polymorphisms and toxicities after 
autologous stem-cell transplantation (ASCT) in adult 
patients with lymphoma or myeloma. All patients 
submitted to ASCT in two Brazilian transplant cen-
ters (Hospital das Clinicas, Faculdade de Medicina 
University of São Paulo and Hospital Sirio-Libanes) 
from 2015 to 2021 with available DNA to study ge-
netic polymorphisms were included. This study was 
approved by Ethics Committe of both institutions 
(CAPPesq and CEP) and carried out according to the 
criteria established by the Declaration of Helsinki 
with its modifications.5 Considering our population, 
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it was imperative to properly eliminate the potential 
bias of population stratification and we decided to 
use GATA polymorphism besides self-declared race 
with this aim.  

This cohort includes patients with available data on 
self-declared race and GATA polymorphism. Demo-
graphics and clinical data were collected from the 
transplant unit databases by investigators blind to 
the results of polymorphisms analysis. GATA geno-
typing was performed using commercial antisera 
(Lorne Laboratories, Danehill, UK) and DNA was ex-
tracted from blood or marrow samples using com-
mercial kits (PureLink® Genomic Invitrogen, Carls-
bad, CA, USA) following manufacturer’s instructions. 
FY*B(-67T>C) allele genotyping was performed as 
described elsewhere.6 

STATISTICAL ANALYSIS
Self-declared race was compared to GATA genotype 
(T/T, T/C and C/C) and the presence of GATA FY*B(-
67T>C) polymorphism using Chi2 and Fisher tests. 
The departure from Hardy-Weinberg equilibrium 
(HWE) was tested by  Chi2. Patients self-declared 
as black, brown, yellow or indigenous according 
to IBGE classification were grouped as “non-white 
patients”. Survival curves were constructed using 
the Kaplan-Meier method, and the log-rank test 
was used to assess differences between curves. For 
neutrophil and platelet engraftment, cumulative 
incidence function was estimated by the Aalen-Jo-
hansen method and compared using the Gray test. 
Statistically significant levels were set at p≤.05. Anal-
yses were held on STATA software, version 18.0. 

RESULTS
A total of 217 patients were included in this analysis.  
Median age at transplantation was 56 years (21-79) 
and 130 patients (59.9%) were male. Most patients 
were self-declared white (n=175, 80.6%) and the 
most common genotype was GATA67T/T (wild type/
wild type) (n=142, 65.4%). There was no deviation 
from HWE in this population (p=0.129). Patients’ de-
mographic and clinical characteristics are described 
in Table 1. 

Among the self-declared white patients, 73.1% were 
genotyped as GATA67T/T and 4.0% as GATA-67C/C, 
while among the non-white patients 21.4% were 
genotyped as GATA-67C/C (p<.0001). The allele 
FY*B(-67T>C) frequency was 0.22 in the whole pop-
ulation; it was identified in 26.9% of the self-de-
clared white patients and in 66.6% of the non-white 
(p<.0001). Table 1 presents data regarding GATA 

genotype and GATA FY*B(-67T>C) allele frequency 
according to self-declared race. 

Cumulative incidence of neutrophil and platelet 
engraftment in 30 days were 98.6% and 88.6%, re-
spectively. Twelve-month overall survival was 86.6% 
(95% CI 79.9 - 91.2%), with no difference according 
to self-declared race (86.8% vs 85.5% for white and 
non-white patients, respectively, p=0.81) or the pres-
ence of the allele FY*B(-67T>C) (85.2% vs 89.9% for 
non-mutated and mutated patients, respectively, 
p=0.27).

DISCUSSION
This study shows that GATA FY*B(-67T>C) polymor-
phism is more prevalent in the non-white popula-
tion among Brazilians submitted to ASCT. While two 
thirds of self-declared non-white patients presented 
the polymorphism, it was identified in a minority 
of white patients. GATA-67C/C genotype, meaning 
the presence of GATA FY*B(-67T>C) polymorphism 
in homozygosis, was identified in 21.4% of self-de-
clared non-white patients, while it was very rare in 
the self-declared white group. 

The presence of GATA FY*B(-67T>C) is a marker of 
African ancestry. This polymorphism prevents the 
expression of FY*B on erythrocytes’ surface, leading 
to Fy (a-b-) phenotype, which induces protection 
against malaria infection.7 Our group previously 
described that GATA-67C/C genotype, a simple and 
low-cost test,  is more accurate than self-declared 
race in diagnosing benign ethnic neutropenia, a con-
dition also associated to African ancestry.4 The glob-
al GATA FY*B(-67T>C) allele frequency described at 
dbSNP (rs2814778) varies from 0 to 0.98 depending 
on the population, with very low frequencies in pop-
ulations of North-Europe and high frequencies in 
Middle-East and Africa, as expected.8 In Brazil, GATA 
FY*B(-67T>C) allele frequency is 0.18.9

Most studies of genetic association in the field of he-
matopoietic stem cell transplantation don’t proper-
ly address differences on ethnicity among patients, 
probably because most of them are white of Euro-
pean ancestry and in this scenario population strati-
fication is unlikely . 10–12 Also, collecting data on race 
or ethnicity is illegal in some countries.13 However, 
in mixed populations like Brazilians, self-reporting 
race is inaccurate. According to recent data, 42.8% 
of Brazilians are self-declared white, 10.6% black and 
45.3% brown with huge differences according to the 
region. Besides the risk of presenting misleading re-
sults, collecting proper data on race or ethnicity is 
important to guide health policies also regarding 
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HSCT. The Center for International Blood and Mar-
row Transplant group demonstrated that Hispanics 
and non-Hispanic blacks had lower stem cell trans-
plantation utilization rate  compared with non-His-
panic whites.14

No differences in clinical outcomes following ASCT 
were noted based on self-declared race or the pres-
ence of the GATA FY*B(-67T>C) polymorphism in this 
study, similar to the findings of a recent study that 
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Table 1. Patients’demographic and clinical characteristics, GATA genotype and presence of FY*B(-67T>C) according to self-declared race*
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n % n %
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 FY*B(-67T>C) alelle 
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White Non-white
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