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Does Yadgir population have copper-mediated intrinsic immunity to resist COVID-19 challenge? 

The Severe Acute Respiratory Syndrome Virus 2 (SARS-CoV-2), 
better known as the COVID-19 pandemic, has caused unprecedented 
havoc, anxiety and panic across the globe [1]. Consequently, a public 
health emergency of global magnitude and concern has put all health 
organizations on high alert [2]. Worldwide laboratory-confirmed cases 
and associated deaths are consistently on the rise. Having said that, 
India’s Covid-19 fatality rate is remarkably lower compared to many 
countries [3,4]. The latest Covid-19 recovery rate in India has touched 
68.32% while the fatality rate has dipped to 2.04% (as per report dated 
August 09, 2020). Further, India’s deaths per million at 30 is signifi-
cantly lower compared to the global average of 91 deaths per million 
[3]. 

It is still unknown why India should have a lower fatality rate despite 
registering the most cases. Further, there are striking differences in how 
COVID-19 is behaving even within India, across different regions. 
Notably, the Yadgir district of Karnataka state in South India seems to 
have left other districts behind in terms of recovery rate [4]. It is 
pertinent to note that Yadgir district is identified as a backward district 
in the Najundappa committee report on regional imbalance [5]. Given 
its population of low socioeconomic status, the region lacks proper heath 
education and is only equipped with remote health care facilities [3,6]. 

According to the State Covid-19 War Room report, the recovery rate 
of the infected patients in Yadgir is 87.8%. The neighbouring Kalabur-
agi, a well-developed region compared to Yadgir, has shown a recovery 
rate of 64%. Out of 1,553 positive cases in Yadgir district, as many as 
1,363 patients (87.8%) have recovered [3,6]. 

Given that India substantially undercounts deaths from tuberculosis, 
malaria, diarrheal diseases and many such infectious diseases, the 
diverse behaviour of COVID-19 in different regions within the country 
merits an in-depth study and analysis [7]. Likewise, it is still not fully 
understood how most of the Yadgir population is well protected with an 
inherent immune factor, which seemingly plays a crucial role in 
increasing recovery rates and controlling death rates. 

We present a hypothesis of a possible mechanism by which Yadgir 
population is combating the disease which may in turn explain the 
diverse behaviour of COVID-19 elsewhere in the country. 

Hypothesis 

Though numerous variables could conceivably be attributed to this 
population-specific immunity towards COVID-19, a key factor worth 
deliberation is the copper-mediated immunity of the Yadgir population 
mainly acquired through the consumption of contaminated ground 
water. 

This tenet is supported by some mechanistic studies which substan-
tiate the role of copper in building the innate immune response against 
viral infections [11]. 

Recently, it was hypothesized that copper supplementation can help 
combat COVID-19 and dietary or therapeutic copper supplementations 
might enhance host immunity and other micronutrients metabolism 
preventing viral infection severity. Therefore, systemic copper may 
provide a protective shield for Covid-19 infected individuals [12]. 

Notably, our previous studies demonstrated the possibility of sys-
temic exposure of Yadgir population to sublethal level of copper through 
drinking water which was implicated in the pathogenesis of oral sub-
mucous fibrosis (OSMF) [8–10]. Chronic ingestion of the sublethal levels 
of copper through drinking water may alter the normal threshold for the 
absorption of copper by the gut and may also change the body’s resis-
tance to copper [8,9]. The increased gut threshold maintains the suffi-
cient systemic copper absorbed from drinking water which possess an 
immunomodulatory effect [12–15]. Thus, the systemic copper may have 
protected the Yadgir population from COVID-19 infections. 

Yadgir is marked by a population of low socioeconomic status, which 
is highly prone to consume contaminated ground water either through 
borewell or open wells. It is therefore likely that additional contami-
nants in the drinking water may also be providing cross-immunity. Thus, 
this hypothesis may be extrapolated to explain the diverse behaviour of 
COVID-19 across different regions. 

Further studies are suggested to elucidate the role of drinking water 
towards providing cross immunity against Covid-19. 
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Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.mehy.2020.110362. 
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