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Significant Decrease in Seasonal Influenza in the COVID-19
Era: Impact of Global Movement Restrictions?

Takuma Hayashi® 4, Ikuo Konishi® ¢

To the Editor

Decrease of seasonal influenza in COVID-19 era

In early June 2020, the first wave of the COVID-19 pandemic
ended in many countries. What followed were the strictest
historical migration and travel blockades implemented world-
wide. At that time, healthcare professionals witnessed the sud-
den early end of the 2019 - 2020 seasonal flu season in the
northern hemisphere.

According to medical and public health experts, the sig-
nificant decrease in those presenting for influenza testing may
have affected the eventual count of those infected with sea-
sonal influenza in 2019 - 2020. The significant decline in sea-
sonal flu counts in 2019 - 2020 is also due to the same infec-
tion precautions as those recommended to prevent COVID-19
infection.

During the COVID-19 epidemic setting in the United
States (US), the number of people infected with the influenza
virus this season has plummeted by 98% compared to an aver-
age year. This is tempered by a 61% reduction in flu sample
analysis volumes [1]. The US Centers for Disease Control and
Prevention rated the recent flu season “moderate” despite an
estimated incidence of 38 million illnesses and the death of
22,000 individuals. Compared to the average year, the num-
ber of seasonal influenza infections and deaths is significantly
lower [1].

The numbers infected with seasonal influenza, often
feared as a simultaneous epidemic with COVID-19, have
been reported in Japan. The number of cases reported in the
week to December 13, 2020 is 57 nationwide (counted across
5,000 institutions). Compared to historical averages for Japan,
the 2020 - 2021 infection counts continue to be significantly

Manuscript submitted February 12, 2021, accepted March 4, 2021
Published online March 19, 2021

#National Hospital Organization, Kyoto Medical Center, Kyoto, Japan

bJapan Science and Technology Agency (JST) START Program, Tokyo, Japan
¢Kyoto University Graduate School of Medicine, Kyoto, Japan
dCorresponding Author: Takuma Hayashi, National Hospital Organization,
Kyoto Medical Center, 1-1 Fukakusa Mukaihata-Cho, Fushimi-Ku, Kyoto-
city, Kyoto 612-8555, Japan. Email: yoyoyo224@hotmail.com

doi: https://doi.org/10.14740/jocmr4450

lower. According to a report by the National Institute of Infec-
tious Diseases in Japan, the signs of the epidemic of seasonal
influenza in Japan have not yet been recognized. The Japanese
government is calling on the Japanese people to be aware of
the upcoming seasonal influenza epidemic.

In the case of seasonal influenza infection, if the number
of patients per week per medical institution exceeds 1, it is
judged an epidemic. Fortunately the fixed-point prevalence of
infections is 0.01. This same report indicated that the number
of people infected with seasonal influenza is more than 20,000
at the same time of any other flu season year. The number of
people infected with seasonal influenza in 2020 - 2021 contin-
ues to be significantly lower.

After the early end of the season of seasonal influenza
in the northern hemisphere, there was no epidemic of 2020
seasonal influenza in the southern hemisphere. In the south-
ern hemisphere from April to July 2020, influenza case counts
remained extremely low. In Australia, Chile and South Africa,
of more than 83,000 samples for seasonal influenza, only 51
people tested positive [1].

Some countries in South America have inconsistent and/or
ineffective public health policies directed against COVID-19
(Note 1). Despite what appears to be a general challenge for
seasonal and/or epidemic illnesses, the number of people in-
fected with seasonal influenza is extremely small (Note 1).
In other words, the absence of people infected with seasonal
influenza is not solely due to wearing masks, washing hands
and social distance as a countermeasure against the COVID-19
pandemic.

Origin and life cycle of the seasonal influenza virus as a
zoonotic disease

The seasonal influenza virus lurks in frozen lakes and swamps
near the Arctic Circle, such as Siberia, Alaska and Canada.
Each year in the spring when migratory waterfowl, such as
ducks, geese and swans, return to lakes and swamps in Sibe-
ria, Alaska and Canada for breeding, the seasonal influenza
virus invades the birds and propagates in the intestinal tract
[2]. Twice a year, migratory birds spread that acquired sea-
sonal influenza virus via feces on their way to breeding and
wintering areas. As many migratory birds travel long distances
from the Arctic Circle to the Antarctic Circle, they spread the
seasonal influenza virus on a global scale [2].

If the toxicity of the seasonal influenza virus is much
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stronger than the biological defense capability of migratory
birds, seasonal influenza virus kills the host. As a result, they
collapse together, and neither the seasonal influenza virus nor
migratory birds can leave offspring. Therefore, seasonal influ-
enza virus and migratory birds must aim for peaceful coexist-
ence. Pigs are an additional, under-recognized and important
vehicle for the seasonal influenza virus. The respiratory cells
of pigs are structured, so that many types of viruses may infect
them. Virus in waterfowl may be transmitted zoonotically to
the respiratory tract of the pig, and in that living body of the
pig, influenza virus can and often does mutate. In this process,
a seasonal influenza virus variant that can infect humans is
born. Pigs are considered as “manufacturing plant” of the new
influenza virus.

Regions believed to be an origin of the pandemic of the
latest influenza virus are Southeast Asian countries, such as
southern China and Vietnam, etc. [3]. Unlike Japan, in south-
ern China and Southeast Asian countries, a single farmer raises
multiple types of animals, including pigs, ducks, chickens and
cows. When people venture into or reside in rural areas, pigs
and ducks are everywhere, and the distance between each ani-
mal and between those animals and humans is close. Domes-
ticated ducks and geese are easily infected with the influenza
virus transmitted by other waterfowl species [3]. It is widely
thought that influenza viruses from ducks, geese and swans
infect pigs and are transmitted to humans [4].

In such environments, new influenza viruses are extremely
likely. Many of the global outbreaks of seasonal influenza over
the last 100 years are believed to have originated in southern
China. Even if infection with the new influenza virus is recog-
nized in southern China and Southeast Asian countries, they do
not rise to global pandemics if they remain local.

Close relationship between the spread of viral infections
and the global movement of people

It is said that “infectious diseases have no borders”. Today,
enabled by high-speed mass transportation, nearly 1 billion
tourists are in motion annually, according to the statistics of the
United Nations in January 2018. In 2019, the number of for-
eign tourists visiting Japan was 10 million or more. Infectious
diseases acquired overseas are increasing in Japan. In recent
years, there have been cases of emerging infectious diseases
“swine flu, SARS, MERS, HINI, Flu” appearing and spread-
ing all over the world in a short time.

On a 1-month trip to a developing country, survey results
have been reported for cases suffering from various infectious
diseases. As the most common infectious disease after return
to Japan from foreign travel, diarrhea is observed as 10-30%
of the total infectious diseases [5, 6]. The next most common
ailments acquired during foreign travel are respiratory infec-
tions, such as acute upper respiratory tract inflammation. If a
returnee from abroad has a fever, it is likely that the returnee
has an important infectious disease that should not be over-
looked. Possible life-threatening infectious diseases, such as
malaria, dengue fever, typhoid fever, rickettsia-related infec-
tious diseases and leptospirosis, are considered serious poten-
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tial causes of fever.

The migration of people and long-term global cycle of
seasonal influenza virus create a serious and regrettably reli-
able epidemic of seasonal influenza virus. Since at least the
1800s, the question of whether the seasonal influenza virus has
moved internationally or has survived locally among different
epidemics has been interesting [7, 8]. Researchers have pro-
posed various hypotheses to understand the global movement
of the virus, including the movement of the virus back and
forth between temperate regions of the northern and south-
ern hemispheres due to different winter timings. Researchers
should also consider the continuous dissemination of epidem-
ics in tropical to temperate regions and dissemination of vi-
ruses from China. The early hypotheses of China as the source
of COVID-19 are partially explained by the historical impor-
tance of China as a source of pandemic viruses and substan-
tially large population of China.

Recently, it has been revealed that the global circulation
pattern of seasonal influenza changes with the rate of antigen
evolution of various influenza types and subtypes 9. Unlike
the A/H3N2 virus, which spreads globally from East-South-
cast Asia and India, each year the A/HINI and B influenza
viruses persist during resolving epidemics in multiple parts
of the world [3, 9]. In addition, these viruses cause multiple
influenza co-occurring gene lines. Occasionally, these co-oc-
curring strains give rise to different antigenic variants and are
resistant to influenza vaccines. Therefore, in order to produce
a vaccine against influenza virus, researchers must elucidate
the biological properties of region-specific influenza B. The
vaccine produced during any given year contains three strains
of influenza that scientists believe will dominate during that
year’s flu season.

Previous studies have revealed that humans and their
global movement behaviors are key in the flow and circulation
of new virus strains. It is natural to think that the suppression
of global movement of people will also suppress the global
movement of seasonal influenza. Currently, with the spread
of COVID-19 infection, various countries are tightening re-
quired quarantine time frames (i.e., 10 - 14 days) at the time
of entry and exit (submission of health declarations, isolation
measures) and are severely limiting immigration flows and
VISA issuances. International airline flights are suspended or
reduced according to national affairs or public health priori-
ties [10]. Due to the fluid nature of each country’s response to
COVID-19 infection prevention, consistency cannot be rea-
sonably expected and immigration restrictions are expected to
be enforced without notice [10].

Common preventive measures against seasonal influenza
are daily routine precautions and influenza vaccination [11, 12]
(Note 2). By the World Health Organization (WHO), in order
to prevent the seasonal influenza infection, wearing the mask
and gargle are not recommended (Note 2). Wearing a mask is
considered as a means of keeping moisture and preventing the
spread of seasonal influenza infection from an infected per-
son significantly. Theoretically, droplets containing the virus
would be caught in the stitches of the mask, but sufficient clini-
cal results are required.

Although it has been said that gargling is effective as a pre-
ventive measure against infection with the seasonal influenza
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virus, the preventive awareness poster created by the Japanese
Ministry of Health, Labor, and Welfare does not include the word
“gargle” [13, 14]. In addition, the official website and media re-
ports of the Japanese Prime Minister’s Office have shown that
the protective effect of gargling against infection with the sea-
sonal influenza virus has not been scientifically proven [15, 16].

Many people wear masks to prevent COVID-19 infec-
tion. Due to those and other preventive measures, the number
of people infected with seasonal influenza seems to remain
extremely small. However, in a COVID-19 infected environ-
ment, the relationship among the mask wearing rate, outing
rate and number of people infected with seasonal influenza
was analyzed by principal component analysis (PCA) using
a spot map in a three-dimensional space [17]. The analysis
results showed that refraining from going out was far more
effective in preventing seasonal influenza infection than wear-
ing a mask [17]. The results of these analyses support that the
WHO does not recommend wearing masks to prevent seasonal
influenza infections.

Immigration restrictions for each country are indicated by
the Travel Advisory Level or COVID-19 Travel Regulations.
All countries worldwide, with respect to immigration, are ei-
ther totally restrictive or partially restrictive. The number of
new cases of the 2020 - 2021 seasonal influenza virus infec-
tions in the Northern Hemisphere and the number of new cases
of the 2020 seasonal influenza virus infection in the Southern
Hemisphere are extremely lower than the average number of
new cases of seasonal influenza virus infection worldwide.
Some countries in South America did not implement rules on
wearing of facemasks, hand washing and social distancing or
did not have strict immigration restrictions as precautionary
measures against the spread of COVID-19. However, even in
these countries, compared with the annual average number of
new cases of seasonal influenza virus infection, the number
of new cases of the 2020 seasonal influenza virus infections
was extremely small. Most countries worldwide have strict im-
migration restrictions as a precautionary measure against the
spread of COVID-19, so there is no movement of global peo-
ple. As a result, even in countries where strict preventive meas-
ures against the spread of COVID-19 have not been taken, the
number of new cases of seasonal influenza virus infection is
considered extremely small.

Variants of the new coronavirus are spreading rapidly in
the United Kingdom [18]. The British government has chosen
warning the British people of “staying at home” as its advice.
People’s interactions were severely restricted during Christmas
time in England, Scotland and Wales. Denmark, the Nether-
lands, Italy and Australia have banned travel from the United
Kingdom with the aim of preventing the spread of a new COV-
ID-19 variant. Much is still unknown about the strength, illness
severity, or rate of population spread of this strain of COVID-19.

The Ministry of Foreign Affairs of Japan is collecting
information to decide travel restrictions between the UK and
Japan. Japan is different from the European Union (EU) re-
gion where it is relatively easy to move around or travel. In
addition, the Ministry of Foreign Affairs of Japan is calling
attention to Japanese people in the UK on the overseas safety
website for variants of the new coronavirus. In mid-December
2020, Japan Airlines and All Nippon Airways were consid-
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ering specific responses given their frequent direct flights to
London. The government of the world’s countries must con-
sider a preventive measure against the spread of the variants of
the new coronavirus from a variety of angles.

Conclusion

The number of people infected with the 2020 seasonal influen-
za virus has also declined significantly in some South Ameri-
can countries where good policies are not being implemented
to prevent COVID-19. Perhaps, severe restriction of immigra-
tion in each country stops the global transmission of seasonal
influenza virus. As a result, the number of people infected with
the 2020 - 2021 seasonal influenza virus in each country is
considered to have decreased significantly.

Footnotes

Note 1. Brazilian President has downplayed COVID-19 as
a “slight cold”. As a result, Brazilian President opposes the
suspension of operations required by state governments for
commercial facilities. As a result, the Brazilian Ministry of
Health announced that as of December 26, 2020, the number
of SARS-CoV-2 infected people was 7,448,560 people and
number of deaths from COVID-19 was 21,000 people. Mean-
while, compared to the same period of the year, the number of
people infected with the 2020 seasonal influenza virus in Bra-
zil has decreased by about 40%, and the number of deaths due
to COVID-19 has been halved. https://www.worldometers.
info/coronavirus/country/brazil/; https://www.economist.com/
graphic-detail/2020/09/12/the-southern-hemisphere-skipped-
flu-season-in-2020 [4].

Note 2. Apart from vaccination and antiviral treatment, the
public health management includes personal protective meas-
ures like: 1) Regular hand washing with proper drying of the
hands; 2) Good respiratory hygiene - covering mouth and nose
when coughing or sneezing, using tissues and disposing of
them correctly; 3) Early self-isolation of those feeling unwell,
feverish and having other symptoms of influenza; 4) Avoid-
ing close contact with sick people; 5) Avoiding touching one’s
eyes, nose or mouth (https://www.who.int/news-room/fact-
sheets/detail/influenza-(seasonal)).
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