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In reply: We thank Dr Saadat (1) for his comment on our 
study. Dr Saadat extended the analysis of the relationship 
between COVID-19 prevalence/mortality and CCR5-Δ32 to 
82 countries worldwide. The author reported a positive cor-
relation between CCR5-Δ32 allelic frequency and square 
root-transformed (SR) prevalence (partial r = 0.265, P = 0.017) 
and mortality (partial r = 0.216, P = 0.053). Previously, we 
found no correlation between CCR5-Δ32 mutation fre-
quency with log prevalence (partial r = -0.004, P = 0.979) and 
log mortality (partial r = -0.156, P = 0.355) of COVID-19 in 39 
European countries (2). We believe that different results of 
these reports can be explained in several ways. The first ex-
planation relates to the ethnicities/countries involved in the 
analyses. Our study was limited to Europe, where the popu-
lations share a common ancestry and do not largely differ 
in other risk covariates for COVID -19.

Saadat examined the impact of the CCR5-Δ32 mutation on 
global prevalence/mortality, including European/Asian/Af-
rican countries, which differ significantly in genetic back-
ground, risk parameters that may influence the COVID-
19 pandemic, and the CCR5 polymorphism prevalence. 
Indeed, the distributions of the CCR5 polymorphism are 
known to differ in European, Asian, and African popula-
tions (3). While CCR5-Δ32 allele frequency averages 10% 
in European populations, it is rare or absent in Asians and 
black Africans.

A second possible explanation is the timing of the analy-
ses. We analyzed data evaluated on June 1, 2020, during 
the first wave of COVID-19 (when social restrictions were 
imposed in all European countries) and Saadat analyzed 
the data obtained from late December 2020, during the 

second pandemic wave. Although each country had its 
own strategy in imposing and relaxing restrictions, Euro-
pean countries had a more consistent strategy compared 
with countries on other continents. During the first wave, 
European countries were largely in total lockdown, and 
when they opened their borders in late June 2020, social 
contact and viral transmission increased, leading to a sec-
ond pandemic wave in early autumn. Therefore, it is desir-
able to conduct studies in countries that not only have a 
homogeneous genetic background but that also used a 
similar strategy to combat the COVID-19 pandemic.

Finally, the variability in results may also stem from differ-
ences in the approach to data analysis, such as adjustment 
for possible confounders. In both studies, the number of di-
agnostic tests performed (per 106 individuals) was used as a 
potential confounder. In Saadat’s report, the Human Devel-
opment Index (HDI) was also used as a potential confound-
er, which is a very valuable strategy considering that HDI 
values differ significantly between the countries included in 
the study. HDI values do not differ much between Europe-
an countries, and when we subsequently included HDI as 
a potential confounder, our results remained unchanged. 
On the other hand, we used the time elapsed (days since 
January 1, 2020) since the outbreak of the epidemic in each 
country as a potential confounder, taking into account that 
the timing of the epidemic outbreak differed in different 
countries/continents. For example, the SARS-CoV-2 out-
break in North Africa and Middle East was significantly de-
layed compared with the outbreak in Asia and Europe.

From all this, it can be concluded that it would be de-
sirable to analyze populations that are as homoge-
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neous as possible and compare the results for European/
Asian/African countries. Such population-based studies 
could have an important clinical implication for the detec-
tion and management of COVID-19 and promote future 
research on this topic.
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