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Abstract
October 11, 2020, marks the seventh month since the World Health Organization (WHO) officially declared COVID-19 a
pandemic. Unlike other coronavirus diseases, there is a geographically disproportionate distribution of the incidence of
COVID-19 cases around the world. We observed a significantly high COVID-19 cases and deaths in countries and territories
with no or very small number of malaria cases or no or low national TB cases in 2018. We speculate that the high incidence of
COVID-19 cases and deaths in countries less affected by malaria is partly due to overexposure to malaria which led to the regular
use of the artemisinin anti-malaria drugs as well as the regular use of bacillus Calmette-Guérin (BCG) vaccine for TB prevention.
The vaccine produced an almost life-long immunity to TB and meningitis to its recipients. We are thus calling for a COVID-19
containment and clinical management protocol that will incorporate the use of the anti-malaria ACT drug cocktail and BCG
vaccine on compassionate ground.
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Dear Editor

October 11, 2020, marks the seventh month since the World
Health Organization (WHO) officially declared COVID-19 a
pandemic. Unlike other coronavirus diseases, there is a geo-
graphically disproportionate distribution of the incidence of
COVID-19 cases around the world. As of October 12, 2020,
COVID-19 is affecting 214 countries and territories with
Qatar (45,655 per million), Aruba (39,263 per million),
Andora (38,745 per million), French Guyana (33,842 per

million), Israel (31,968 per million), Kuwait (26,093 per mil-
lion), Peru (25,715 per million), Chile (25,200 per million),
USA (24,243 per million), and Brazil (23,961 per million) [1]
recording the highest cases (Fig. 1).

The COVID-19 pandemic has severely affected the man-
agement of other diseases such as malaria and tuberculosis
(TB). Globally, there were more than 200 million malaria
cases culminating into about 500,000 deaths in 2018; India
and 19 Africa countries accounted for about 85% [2].
Additionally, there were 10 million TB cases and about 1.5
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million TB-related deaths globally in 2018, a reduction of 2
and 5%, respectively, from 2017. Two-thirds of the global TB
cases were in eight countries: India (27%), China (9%),
Indonesia (8%), Philippines (6%), Nigeria (4%), Bangladesh
(4%), and South Africa (3%) [2].

Of those countries and territories with > 11,000 COVID-19
cases as of October 12, 2020, only Andora (399 malaria cases
per million) and Brazil (320 malaria cases per million) record-
ed comparatively high incidence of malaria in 2018 [2]. We
observed a significantly high COVID-19 cases and deaths in
countries and territories with no or very small number of ma-
laria cases. For instance, Qatar (45,655 COVID-19 cases per
million), Bahrain (44,214 COVID-19 cases per million),
Aruba (39,263 COVID-19 cases per million), French
Guyana (33,842 COVID-19 cases per million), Israel
(31,968 COVID-19 cases per million), Panama (27,874
COVID-19 cases per million), Kuwait (26,093 COVID-19
cases per million), Peru (25,715 COVID-19 cases per mil-
lion), and Chile (25,200 COVID-19 cases per million) report-
ed 0.00001 malaria cases per million, 0.00001 malaria cases
per million, 4 malaria cases per million, 0.00001 malaria cases
per million, 0.00001 malaria cases per million, 0.0002 malaria
cases per million, 6 malaria case per million, 0.00001 malaria
cases per million, and 0.00001 malaria cases per million, re-
spectively [2] (Fig. 2).

From Fig. 2, countries with high COVID-19 cases and
deaths recorded no or very little malaria cases in 2018, while
countries with significantly high malaria cases recorded no or
very little COVID-19 cases or deaths.

We also observed a significantly high COVID-19 cases
and deaths in countries and territories with no or low national

TB cases in 2018. For instance, as of October 12, 2020, and
with the exception of Peru (with 25,715 COVID-19 cases and
1008 COVID-19 deaths per million and 123 TB cases per
100,000), all countries with > 11,000 COVID-19 cases re-
corded < 100 TB cases per 100,000 population at risk.
Additionally, countries with high TB burden in 2018 recorded
less COVID-19 mortality rates than those with low TB bur-
den. For instance, India (5184 COVID-19 cases and 79 deaths
per million and 199 TB cases per 100,000), Zambia (839
COVID-19 cases and 19 deaths per million and 346 TB cases
per 100,000), Ivory Coast (759 COVID-19 cases and 5 deaths
per million and 195 TB cases per 100,000), Mozambique (320
COVID-19 cases and 2 deaths per million and 551 TB cases
per 100,000), Nigeria (291 COVID-19 cases and 5 COVID-
19 deaths per million and 219 TB cases per 100,000), Uganda
(214 COVID-19 cases and 2 deaths per million and 200 TB
cases per 100,000), Angola (196 COVID-19 cases and 7
deaths per million and 355 TB cases per 100,000),
Democratic Republic of Congo (120 COVID-19 cases and 3
deaths per million and 322 TB cases per 100,000), Papua New
Guinea (63 COVID-19 cases and 0.8 deaths per million and
388 TB cases per 100,000), and Tanzania (8 COVID-19 cases
and 0.3 deaths per million and 253 TB cases per 100,000)
recorded low COVID-19 case fatalities and > 190 TB cases
per 100,000 of population at risk [3] (Fig. 3).

From Fig. 3, countries with considerably high TB burden
recorded very low COVID-19 case fatalities.

We used Poisson regression to assess whether the numbers
of malaria and TB cases reported in 2018 are predictors for
COVID-19 cases. Holding the number of TB cases in the
model constant, as the number of malarial cases increases by
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Fig. 1 Distribution of COVID-19
cases and deaths by countries as
of October 12, 2020
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1 (per million at risk), the COVID-19 incidence rate decrease
by 10.00 (per million at risk). Additionally, holding the num-
ber of malaria cases in the model constant, as the TB cases
increase by 1 (per million at risk), the COVID-19 incidence
rate decreases by 9.90 (per million at risk). The AUC for the
ROC curve analysis was 89.5%, which shows that COVID-19
incidence rate was a good classifier for malaria-free countries
or those countries with limited malarial infections (4 or less
malaria cases per 1 million at risk).

We speculate that the low incidence of COVID-19
cases and deaths in countries highly affected by malaria
is partly due to overexposure to malaria which led to the
regular use of the artemisinin anti-malaria drugs, as well
as the use of BCG vaccination for TB. Our speculation is

based on the fact that several African countries that are
endemic to malaria continue to record very low COVID-
19 [4, 5] incidence rates compared to non-Africa countries
that are not endemic to malaria. We do not go along with
the idea that the low COVID-19 incident rates among
black people may be due to genetic susceptibility since
COVID-19 severity among African-Americans in the
USA is very high. Additionally, we are also speculating
that the low COVID-19 incidence rates recorded by ma-
laria endemic countries may be due to anti-malaria immu-
nity produced by antibodies (IgG) following exposure to
plasmodium-specific antigens. Overexposure to a particu-
lar pathogen ensures a huge stockpile of antigen-specific
antibodies for that pathogen.
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Fig. 2 Distribution of COVID-19
cases and deaths by countries as
of October 12, 2020, alongside
with the number of reported ma-
laria cases for 2018
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Fig. 3 Distribution of COVID-19
deaths by countries as of October
12, 2020, alongside with number
of reported TB cases in 2018
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One study reported that people who have antibodies to
different pathogens are known to be protected against
COVID-19 [6]. The IgG that is produced by plasmodium-
specific antigens can recognize the different COVID-19 gly-
coproteins (GPs) including membrane GPs such as spike GPs
and GPs that have acetyl esterase and hemagglutination prop-
erties [7], thereby either providing protection against COVID-
19 or producing a muchmilder infection [8]. Another possible
explanation of the low transmission of COVID-19 in countries
endemic with malaria is the wide use of the anti-malaria
artemisinin drug. Unlike chloroquine that was withdrawn in
the late 1990s due to growing resistance to it by the plasmo-
dium pathogen [9–12], most (n = 65/67, 97%) malaria endem-
ic countries including 41 Africa countries adopted artemisinin
combine terapy (ACT) as their first line of treatment for un-
complicated malaria in 2000 [13]. One study has demonstrat-
ed in vitro the clinical effectiveness of artemisinin in the treat-
ment of COVID-19 [14].

The low COVID-19 incidence rates in countries with high
TB cases as reported in 2018 may be associated with the wide
use of the bacillus Calmette-Guérin (BCG) vaccine which
offers protection against both TB and meningitis. BCG vac-
cine is most commonly administered to persons below
35 years and who are at high risk of becoming infected with
TB in their life time. The vaccine produced an almost life-long
immunity to TB and meningitis recipients. However, there
have been opposing views whether BCG can offer protection
from COVID-19 infection [15–17].

We are also aware that Africa’s low COVID-19 cases
may have been due to the limited COVID-19 testing as
well as the limited COVID-19 testing data coming from
the continent. With such limitations, it is still difficult to
conclude whether the spread of COVID-19 in Africa is
minimal. We also agree with those who are claiming that
Africa population may have been spared the full brunt of
the pandemic because of the continent’s high youthful
population, low prevalence of cardiovascular diseases,
limited international connectivity, and the continent’s
strong public health systems. The Africa continent with
54 countries, different infrastructures, and diverse health
policies is yet characterized by having a youthful popula-
tion. One paper pointed out that having a large youthful
population may mean many infected COVID-19 patients
not displaying symptoms thereby placing many other peo-
ple at risk than would symptomatic individuals [18]. In
one Chinese study, only 1% of the 44,672 COVID-19
cases were below 10 years [19], while another study re-
ported that children just like adult got infected and that
community transmission of COVID-19 may be link to
pediatric COVID-19 cases [20].

Comparatively to Europe and North America, Africa con-
tinent has lower prevalence of noncommunicable diseases
(NCD) such as cardiovascular diseases, cancer, and diabetes,

all of which places COVID-19 patients at high mortality risk.
According to the World Health Organization, 17.9 million
people died annually from cardiovascular diseases, 9.0 million
died from cancers, and 3.9 million people died annually from
respiratory diseases, while 1.6 million people died from dia-
betes [21]. There has been a rising trend in the prevalence of
NCD in Africa, but the continent is still trailing Europe and
North America in terms of NCD morbidity and mortality; the
burden of disease in Africa is still dominated by infectious
diseases [22].

We are thus calling for a COVID-19 containment and clin-
ical management protocol that will incorporate the use of the
anti-malaria ACT drug cocktail and BCG vaccine on compas-
sionate ground. Additionally, future studies regarding the clin-
ical effectiveness of ACT and BCG vaccine on COVID-19
infection will be desirable.
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