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Abstract

Covid-19 epidemic started towards the end of 2019. In the initial phase of the epidemic, the number of SARS-COV-2 patients
per population was 100-fold higher in Europe than in Western Pacific. In Europe, the number of SARS-COV-2 patients per
population remained continuously high, while, in Western Pacific, it increased from the lower level to higher level wave by
wave. As of July 2022, the epidemic level of Western Pacific was still 10-fold lower than that of Europe. Probably the epidemic
pattern different in Western Pacific and in Europe was still influenced by prevalence of a-1 anti-trypsin deficiency which is
high in Europe but low in Western Pacific.
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Introduction

Covid-19 epidemic emerged in China towards the end
of 2019 and spread worldwide. The morbidity was high in
Europe while it was low in Western Pacific. Epidemiological
studies indicated positive correlation between the prevalence
of Covid-19 and prevalence of a-1 anti-trypsin deficiency
(AAT deficiency) [1-4].

The present analysis was undertaken to examine
whether the Covid-19 epidemic was still under the influence
of AAT deficiency as of July 2022, because the number of
the SARS-COV-2 infection became high even in Republic of
Korea, Japan and other countries in Western Pacific, where
AAT deficiency is rare.

As virus experiences mutation and selection during
the transmission, variants more adapted to the receiving
environment will prevail. In other words, when SARS-COV-2
virus spreads among population with low prevalence of AAT
deficiency, such as, in Western Pacific [5-6], it is expected
that variants less sensitive to a-1 anti-trypsin may arise,
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while in Europe where AAT deficiency is frequent, epidemic
will progress uninterruptedly.

Data Source

e WHO Coronavirus (Covid-19) Dashboard (https://
covid19.who.int/WHO-COVID-19-global-data.csv)  for
number of the SARS-COV-2 patients by country:.

e Countries in the world by population (2022) https://
www.worldometers.info/world-population/population-
by-country/ for the population size of the countries.

Relation between Number of the Patients
and the Population Size

For the analysis, the epidemic period was split into two,
before and after 25 April 2021, which is the midpoint of the
epidemic from 3 January 2020 to 6 July 2022. The number
of the patients per country was plotted in the vertical axis
against the population size in the horizontal axis in Figure
1. The number of the patients was proportional to the
population size both in Europe and in Western Pacific.
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Figure 1: Relation between number of the patients and the population size. The number of the patients is plotted in vertical
axis against population size in the horizontal axis both in the logarithmic scale. ©: from 3 January 2020 to 25 April 2021; e:
from 25 April to 2021 to 6 July 2022. Panel A: countries in Western Pacific; panel B: countries in Europe.

Before 25 April 2021 (Open Circles ©), the plot level was
about 100-fold lower for Western Pacific (Panel A) than for
Europe (Panel B). After 25 April 2021 (Closed Circles o),
however, the plot level became only 2-fold lower for Western
Pacific (Panel A) than for Europe (Panel B). The observation
suggested that, in Western Pacific where AAT deficiency was
rare, SARS-COV-2 variants less sensitive to AAT was selected
for during the epidemic, but, not in Europe because there
was no such selective pressure.

Epidemic Curves with Respect to AAT
Deficiency

As the number of the patients was proportional to the
population size (Figure 1), daily number of the patients and
that of the deaths per 1,000,000 population was plotted in
the vertical axis along days starting from 3 January 2020 till
6 June 2022 (Figure 2).

Figure 2: Daily number of the patients (panels A1 and B1) and that of the deaths (panels A2 and B2) per 1,000,000 population
in logarithmic scale in the vertical axis along days after 3 January 2020. Panel A1 and A2: countries in Western Pacific; panel
B1 and B2: countries in Europe. Peaks marked “*1” or “*2” were nearly synchronous between Western Pacific and Europe.
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As for the patients (Upper Panels), it was found:

e For Western Pacific (Figure 2A1), in the first peak, 1*, the
number of the patients per population was 30/1,000,000,
while, for Europe (Figure 2B1), it was 10,000/1,000,000.
The difference was about 300-fold.

e In Western Pacific, the number of the patients per
population became larger wave by wave, from
30/1,000.000 population at peak 1* to 10,000/10,000
population at peak 2*. The increase was about 300-fold
(Figure 2A1).

e In Europe (Figure 2B1), the number of the patients per
population was much higher than in Western Pacific
from the start of the epidemic; it was 10,000/1,000.000
atpeak 1*and 60,000/1,000.000 at peak 2*: the increase
was at most by 6-fold (Figure 2A2). It was as if SARS-
COV-2 virus was “pre-adapted” to European population.

As for the deaths:

e InWestern Pacific (Figure 2A2), the number of the deaths
per 1,000,000 population was 0.01-10 throughout the
period. As the number of the patients increased wave
by wave, the case fatality decreased wave by wave, from
0.05 (1/20) at peak 1* To 0.002 (20/10,000) at peak 2*.

e In Europe (Figure 2B), the number of the deaths was
100-fold lower than that of the patients, and the plot
of the deaths ran parallel with that of the patients. The
case-fatality rate was 0.03 (300/10,000) at peak 1* and
0.02 (10,000/600,000) at peak 2*.

The above trend suggested that, in Western Pacific
where AAT deficiency is rare, SARS-COV-2 virus became less
sensitive to AAT through mutation and selection (Figure
2A1). In Europe where AAT deficiency is frequent, SARS-
COV-2 spread uninterruptedly without requiring such
adaptation (Figure 2B1).

Epidemic Curves with
Synchronization

Respect to

The Epidemic curves were synchronized almost
perfectly among countries in Europe both for the patients
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(Figure 2B1) and for the deaths (Figure 2B2) and, to a lesser
extent, among countries in Western Pacific (Figures. 2A1 and
2A2). Interestingly, peak 1*, peak 2* and some other peaks
were synchronized in Western pacific and in Europe. It may
have been brought about by evolution as quasi-species [7].
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