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Plasmodium falciparum 
Infection May Protect a 
Population from Severe 
Acute Respiratory Syndrome 
Coronavirus 2 Infection

to the editor—We read with great in-
terest the article published by Nickbakhsh 
et  al [1] describing epidemiological ev-
idence of interaction between seasonal 
coronaviruses and other co-circulating 
viruses in a United Kingdom popula-
tion. The authors have suggested that 
prior exposure of children to coronavirus 
OC43 offers protection against severe 
COVID-19 phenotype by possible cross-
immunity. These observations encour-
aged us to investigate the possible role 
of Plasmodium infection on coronavirus 
disease 2019 (COVID-19) infection or 
severity.

Severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2) infection and 
mortality rates are variable in different 
countries. Several factors may help ac-
count for the variability in the virus in-
fection or mortality rate, such as age, sex, 
comorbidity, or genetic makeup. Recent 
studies indicated that protozoan infec-
tions may offer some protection against 
various positive-strand RNA viruses. 
Prior exposure to plasmodia significantly 
suppressed chikungunya virus–associated 
pathogenesis, characterized by reduced 
viral load and improved joint inflamma-
tion [2]. Furthermore, coinfections of 
a rodent Plasmodium strain and lactate 
dehydrogenase–elevating virus offered 
protection against experimental cerebral 
malaria and experimental autoimmune 
encephalomyelitis [3]. Based on these 
observations on Plasmodium infection 
and positive-strand RNA viruses, we hy-
pothesized that there could be a possible 
association between malaria and SARS-
CoV-2 infection. To validate our obser-
vation, we investigated the prevalence 
of COVID-19 in the Plasmodium falcip-
arum–endemic area of Odisha, India,

Odisha is highly endemic for P. falcip-
arum infection. We obtained the annual 
parasite index (API) of P. falciparum for 
the last 10 years (2010–2019) from the 
National Vector Borne Disease Control 
Program and COVID-19 infection 
status in Odisha from the government 
of Odisha website (see https://health.
odisha.gov. in/covid19-dashboard.
html). API and COVID-19 data from 
30 districts were analyzed and shown 
in Figure  1. A  significant negative cor-
relation (Spearman r  =  –0.37; P  =  .04; 
n  =  30) was observed between 10-year 
average API scores and the number of 
COVID-19 cases detected. Malaria is 
known to stimulate B cells resulting 
in hyper-gammaglobulinemia [4] and 
multiple cross-reactive antibodies are 
often produced, which could be protec-
tive. A recent study further highlighted 
the production of immunoglobulin G 
(IgG) and immunoglobulin M (IgM) 
against P.  falciparum merozoite, which 
persists for an extended period and 
protects the host from clinical malaria 
[5]. It has also been well established 
that infection by some enveloped vir-
uses triggers naturally occurring anti-
bodies to activate the complement 
system, leading to lysis of the virus [6]. 
Antibodies against disaccharide galac-
tose α-(1,3)-galactose (α-Gal) are most 
prevalent and constitute about 2% of 
total IgG and IgM. Previously, we have 
demonstrated high levels of antibodies 
to α-Gal (IgG and IgM) in healthy 
subjects in malaria-endemic areas (IgG: 
144.62  ±  47.23; IgM: 19.93  ±  15.08 
enzyme-linked immunosorbent assay 
[ELISA] units) compared to residents of 
nonendemic regions (IgG: 30.15  ±  9.3; 
IgM: 8.5  ±  6.1 ELISA units) [7]. These 
are polyspecific antibodies capable 
of interacting with multiple antigens. 
Although the presence of α-Gal on 
the surface of SARS-CoV-2 has not 
been reported, the anti-Gal antibodies, 

being polyspecific, can cross-react with 
multiple epitopic determinants [8]. 
Furthermore, in our earlier study (un-
published), we observed high levels of 
specific antimalarial antibodies (PfP0, 
PfEMP, RESA, MSP-1, and MSP-3) in 
residents of malaria-endemic areas. 
The cross-reactivity of these antibodies, 
along with anti-Gal antibodies and 
COVID-19, needs to be investigated for 
possibly demonstrating a cause-effect 
relationship. Further validation of this 
hypothesis might be established from 
other P.  falciparum–endemic areas of 
the world.
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Figure 1. Correlation between the number of co-
ronavirus disease 2019 (COVID-19) cases reported 
and the average annual malarial parasite index (API) 
during 2010–2019. Data from all districts of Odisha 
state were analyzed, and each dot represents 1 
district. An inverse correlation was observed between 
API and number of COVID-19 cases reported through 
19 June 2020 (n = 30).
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Large Simple Double-Blind 
Randomized Trials for the Rapid 
Assessment of the Effectiveness 
of COVID-19 Vaccines

to the editor—The coronavirus dis-
ease 2019 (COVID-19) pandemic has 
brought not only far too many losses of 
human lives but an economic crisis as 
well. Thus, effective treatments and vac-
cines for severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) are 
urgently needed. Eyal et al have discussed 
challenge studies [1] to accelerate the as-
sessment of vaccine effectiveness. In a 
challenge study, all participants are vac-
cinated with placebo or with the test vac-
cine and are then intentionally exposed to 
doses of SARS-CoV-2. There is already a 
worldwide initiative to register volunteers 
for such studies [2]. As all participants 
have been exposed, the effectiveness of 
a vaccine can be assessed with smaller 
sample sizes and possibly more quickly 
compared to the conventional trial with 
community participants; however, chal-
lenge studies are accompanied by serious 
ethical issues [3].

First, the characteristics of a distinct 
group of volunteers without risks for 
fatal progression or serious late compli-
cations of COVID-19 need to be reliably 
known. Second, a highly effective and 
safe treatment should be available for pa-
tients with COVID-19, so that fatalities 

and persistent adverse consequences 
can be avoided. Both these problems 
are not yet solved. Third, the consent of 
the volunteer must be with their full un-
derstanding of comprehensive informa-
tion, including appreciation of potential 
long-term consequences. It may be ques-
tioned, however, whether someone at 
age 20 years or so can imagine the con-
sequences of a scarred lung occurring 
many years later. Finally, it cannot be 
taken for granted that a vaccine that 
works in a challenge study with young, 
healthy volunteers will work in elderly 
patients with possible comorbid condi-
tions [4]. Thus, even the social value of 
challenge trials can be questioned.

Fortunately, there is an ethically more 
acceptable alternative for an accelerated 
evaluation of SARS-CoV-2 vaccines. The 
large, simple, randomized trial (LSRT), 
as proposed by Yusuf et al in 1984, is a 
reliable, methodologically and ethically 
sound alternative [5]. Characteristics of 
this design include: wide, simple eligi-
bility criteria; central randomization; re-
cording of only few baseline data; simple 
and short-term treatment; reduced or 
no follow-up visits; and outcome assess-
ments of hard endpoints, preferably by 
registries. Using this design, truly large 
randomized trials with sample sizes be-
yond 40 000 patients have been carried 
out and answered important questions 
[6]. Probably due to the increasing bu-
reaucratization of clinical research activ-
ities, including very costly monitoring, 
in the last 20 years there has been an al-
most complete disappearance of this trial 
design. At the current stage of evalua-
tion of the effectiveness of SARS-CoV-2 
vaccines, this design should be revived 
as it is ideally suited for this task. There 
would be wide eligibility criteria with 
very few exclusion criteria as the vaccine 
should become available for almost eve-
rybody. The investigational vaccine is a 
1 or 2-time treatment only and no fol-
low-up visits are needed. The outcomes, 
COVID-19 or death, can be collected ei-
ther by registries available in many coun-
tries (eg, in the United States, United 
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