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ABSTRACT
SARS-CoV-2, a zoonotic virus, emerged in China causes Coronavirus Disease-2019 (COVID-19). Se-
nior citizens and people with co-infections, genetic diseases, immune-compromised states, and
cardiovascular diseases are at higher risk. There is no approved vaccine or drug available to treat
COVID-19, although a few antivirals, interferon, and other drugs have reduced viral load in infected
patients. However, these drugs have not been significantly effective in European countries. More
than 40 different strains of SARS-CoV-2 have been detected in various parts of theworld; theymight
have adapted themselves to the environmental conditions and have become resistant to therapeu-
tic strategies. Many developed and developing countries are facing shortages of surgical masks
and other protection tools. So far, the strategies developed by Chinese authorities have efficiently
mitigated the SARS-CoV-2 transmission and limited mortality rate to less than 4%, with more than
78,000 people recovered from COVID-19. This review article highlights the pandemic conditions in
different parts of theworld, as well as possible reasons behindminimal COVID-19 infections and the
high mortality rates. It will discuss information about China's strategies to cope with SARS-CoV-2
which can help other countries to mitigate viral spread and infection.
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INTRODUCTION
In December 2019, the Chinese government reported
various cases of pneumonia with unknown etiology
to the World Health Organization (WHO). On Jan-
uary 10th 2020, the National Health Commission
of China reported the diseases as viral pneumonia,
which was epidemiologically found linked with the
Huanan Seafood Market in Wuhan city, known for
selling live animals, such as snakes, rabbits, birds,
dogs, and bats1. Later on, investigations revealed
that the virus could be transmitted to humans from
infected persons via aerosols or direct contact 2–6.
On January 13th, Thailand, Japan, and Korea re-
ported their first confirmed cases of SARS-CoV-21.
FromMarch 27th, SARS-CoV-2 became a global pan-
demic7. The SARS-CoV-2 has several strains and has
spread to over 210 countries and territories with 2
international conveyances worldwide, though the vi-
ral pathogenicity and its impacts are not similar in
all continents and countries. As of the 23rd of April,
SARS-CoV-2 infected 15,390,252 individuals world-
wide with 630,537 fatalities and 9,367,463 recover-
ies8. European countries, especially Italy is facing
the worst situation of their history, after World War
2. Around 65% of the Italian population is above 40

years in age; this could be the reason for the highmor-
tality in Italy and Europe. On the other hand, coun-
tries that used Ebola vaccine or those that were part
of the BCG (TB vaccine) vaccination policy are less
infected and show cross-resistance against COVID-
19; this suggests that the previous vaccines may have
produced antibodies that are effective against SARS-
CoV-2. We discuss the conditions of Italy, Iran, and
other highly infected countries. We also summarize
the Chinese strategies and techniques to mitigate and
eradicate SARS-CoV-2.

COVID-19 in Indo-Pak
The Pakistani government’s decision to not evacu-
ate their nationals from China compelled anxious
students and others to enter Pakistan through other
routes, such as Dubai, Thailand, Malaysia, Singapore,
and Bangkok. At that time, lack of proper screening,
quarantine facilities, and diagnostic kits put Pakistan
in critical condition. Afterwards, the Pakistani na-
tionals returned from Iran and Saudi Arabia and re-
ported suspected symptoms, prompting critical atten-
tion. More than 4000 suspected patients were quar-
antined at Taftan, Balochistan (Pakistan) with lack of
proper hygiene and basic isolation facilities 9. There-
fore, Pakistan was at high risk, with 5,988 confirmed
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infected cases and 107 fatalities reported at the start
of April; now the number of infected patients has in-
creased to 269,191, with 5,709 deaths (as of July 23rd)
(Figure 1)7,10.
In India, the SARS-CoV-2 transmission escalated in
mid-February, with thousands of confirmed cases
reported in those who had traveling history to in-
fected countries or were linked to infected individu-
als during the pandemic. The first confirmed case of
COVID-19 in India was reported on the 30th of Jan-
uary in Kerala state. One of the students evacuated by
the Indian government, who was fromWuhan, China
and had COVID-19, infected three more individuals
(as reported on the 3rd of February). Since April 14th,
11,555 people were infected in India with 405 fatal-
ities. Now, India has become the 3rd most infected
country with 1,241,416 infected patients and 29,904
fatalities (as of July 23rd) (Figure 1)7,8,11.

COVID-19 in Iran and Saudi Arabia

Merchants and students have been introducing
COVID-19 in Iran. The first case of COVID-19 in
Iran was reported in Qom on the 20th of February
2020, and involved a merchant who had a traveling
history from China to Qom. Up until the 26th of
February, the Iranian government did not impose
lockdown and mosques were still open to worship.
The holy shrines in Iran were also kept open for
visitors which caused a rapid spread of SARS-CoV-
212,13. By the 14th of April, the toll of infected
people was 76,389 with 4777 deaths, which are
now increased to 281,413 infected cases and 14,853
fatalities (Figure 1)8.
On February 27th, the Saudi government temporarily
suspended the entry of nationals and other tourists to
perform the Umrah pilgrimage in the Great Mosque
of Mecca or to visit the Prophet’s Mosque in Med-
ina. The first case in Saudi Arab was reported on
March 2nd when an infected Saudi national returned
to the country from Iran via Bahrain. The timely
controlled measurements from the Saudi government
mitigated the viral spread. As of April 14th, 5,862 in-
fected patients were recorded in Saudi Arabia with
only 79 deaths. According to the recent records (23rd

of July), the number of COVID-19 patients increased
(258,156), and the recovery rate was 81.5% 8. The
Arab countries have already faced MERS-CoV-2 in
2012; this could be the possible reason for the rapid
recovery of COVID-19 patients in Saudi Arabia and
other Arabian countries.

COVID-19 in Europe
Thefirst two confirmed cases of COVID-19 in the UK
were reported on the 31st of January 2020, in York
City where a student of YorkUniversity returned from
China. On February 6th 2020, a third confirmed case
was reported in Brightonwhere aman returning from
Singapore was found to be positive for COVID-19.
On the 10th of February, the COVID-19 pandemic
started spreading in the UK and, thus, the State for
Health and Social Care launched the Health Protec-
tion Regulation 202014. The overall 14-day cumu-
lative incidence rate for Europe increased from 3.3
cases per 100,000 population to 46.1 cases per 100,000
population. There were rapidly inclining numbers of
cases in European countries without epidemiological
links to explain the source of transmission. The viral
spread in Europe was predicted to be at the same pace
as China’s Hubei Province. Uncertainty still remains
as to the extent of and kinds of prevention and con-
trol measures to slow the rate of transmission. Of the
more than 80% of patients who recovered from the
COVID-19 outbreak in China, only 6% experienced
critical illness; recent data from Europe indicate that
less than 30% of cases have recovered from COVID-
19.
Severe illness and death aremore common among the
elder individuals and those with other chronic under-
lying conditions. The effects of mitigation measure
has led to decreased transmission of COVID-19 in
the general population; however, it is not possible to
evacuate senior citizens. Due to lack of specific treat-
ment for COVID-19, supportive therapy may help in
recovery of patients with young age but the elderly
and individuals with chronic underlying conditions
may suffer. As of April 14th, the highest number of
deaths from COVID-19 in Europe were reported in
Italy (20,465), followed by Spain (18,056) 7. The main
reason behind viral transmission in Italy is late re-
sponse. The Italian government kept their doors open
for tourists and other nationals; they did not properly
screen new arrivals at the airports nor evacuated their
nationals from infected zones lacking proper quaran-
tine procedure. On the 20th of February, first case
of COVID-19 was recorded in Italy when a 38-year-
old man visited a local hospital. The health officials of
Italy claimed that the virus arrived in the country be-
fore the detection of the first case 15. There is no valid
reason to answer the question as to why the mortality
rate in Italy is so high. However, age and co-infections
might bemain factors since the citizens of Italy are the
second oldest in the world, with 65% of Italy’s popu-
lation above 40 years of age. Other contributing fac-
tors include the minimal number of available hospital
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Figure 1: The status of COVID-19 pandemic around the various regions of world (Asby 23rd July, 2020).

beds and ventilators. As of July 23rd , the total num-
ber of infected people in Italy, Spain and the UK are
245032, 314631 and 296377, respectively (Figure 1).
European countries have almost contained the viral
spread; no new COVID-19 cases have been reported
in the UK, Spain or Italy8.

COVID-19 in USA, Denmark and Canada

The first confirmed case of COVID-19 in the USA
was reported on 19th January 2020 when a 35-year-
old man with recent history of travel from Wuhan
(15th January 2020) was tested positive for COVID-
19 infection. The director of the National Institute
of Allergy and Infectious Diseases in the USA raised
his concern for the possibility of spreading COVID-
19 infection. However, several states were unable
to provide sufficient facilities to conduct COVID-
19 tests16,17. During the month of April, the sci-
entists estimated that COVID-19 could kill 100,000
to 240,000 people in America 7,18. According to re-
cent available data, USA is the most infected coun-
try and the virus is frequently infecting and killing in-
dividuals. As of the 23rd of July, 4,101,000 individu-
als have been infected with SARS-CoV-2 in the USA,
with 146,185 total deaths. China, Japan, Pakistan and
Korea face smog conditions every winter and, there-
fore, their nationals are used to wearing masks, while
in the US the use of masks is prohibited and subjected
to harassment. Even the American president (Don-
ald Trump) ignored the advice from his government
scientists and refused to use a mask as he is uncom-
fortablewith it. Due to the lack ofmasks, theUSpresi-
dent advised US nationals to use scarves to avoid viral
spreading and to save surgical masks for doctors and
other health workers19.

The first case of COVID-19 in Denmark was regis-
tered on February 27th, when a Danish journalist re-
turned from abroad. As of April 14th, there are 6,681
confirmed cases of COVID-19 in Denmark, with 309
deaths. The Danish government took a number of
measures to minimize the spread of the virus. All
educational institutions, daycares and public institu-
tions were closed; Prime Minister Mette Frederiksen
strongly encouraged people to strictly follow instruc-
tions. On March 14th, the Danish government shut
down their borders and all gatherings of more than 10
people were prohibited. The government has agreed
to cover 75% (per month) of employees’ salaries. Em-
ployees in the public sector can work from home with
no consequences to their salary. The immediate re-
sponse from the Danish government efficiently con-
tained the viral spreading and fatality rate. As of July
23rd , only 13,350 individuals were infected in Den-
mark with 92.3% recovery rate8.
The first case of COVID-19 in Canada appeared on
the 27th of January, after a person returned from
Wuhan to Toronto. As of April 14th, there were 27,557
confirmed cases of COVID-19 in Canada with 954
deaths7. Out of all 13 territories of Canada, only
Nunavut is not infected. On March 16th, the Cana-
dian government closed their borders with all coun-
tries except United States. Canadian Prime Minis-
ter Justin Trudeau’s wife, Sophie Grégoire Trudeau,
tested positive for the virus on March 12th, and both
of them went into self-isolation. On March 28th, she
announced her full recovery while the Prime Minis-
ter announced he would remain in isolation for an-
other two weeks to ensure he had not contracted
the virus20. The Canadian government imposed a
strict lockdown for several weeks in the entire coun-
try; therefore, currently, no new COVID-19 cases
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have emerged in Canada, although there were in-
fected 112,240 individuals as of July 23rd .

MUTATED STRAINS OF COVID-19
MAY BE A REASON FOR DISEASE
SEVERITY
Two distinct strains of SARS-CoV-2 have been de-
tected around the world: an aggressive strain (‘Type
L’) and a comparatively less aggressive strain (‘Type
S’)21. Researchers from the School of Life Sciences
and the Institute Pasteur of Shanghai, Peking Uni-
versity, reported that 70% of isolates exhibited type
L strain, while 30% were type S strain. Although
the L type strain is said to be the mutated strain
and the S type strain is the ancestral version, type L
is the form found in closely related viruses, such as
TG1321–23. The genomic analysis of isolated SARS-
CoV-2 genome has illustrated that variations in nu-
cleotides have given rise to different strains. The
substitution of nucleotides was detected at orf1ab
(T8517C) and ORF8 region (C251T and S84L)21,22.
The L type of strain was more prevalent in China dur-
ing early emergence of the epidemic. The S type strain
is non-aggressive andmight have increased in relative
frequency due to weaker selective pressure. Human
interventions may have placed more severe selective
pressure on the L type, which might be more aggres-
sive and spread more quickly. On the other hand,
the development of new variations of the spike in
COVID-19 cases have likely been due to “mutations
and natural selection besides recombination”21,23. In
most of the countries where virus spread from in-
fected patients returning from China, they had the
same strain. The strains found in infected people of
India contained the identical Chinese strain24. The
virus may have adapted itself to the environmen-
tal conditions in different countries, impacting the
pathogenicity of the virus. This could be a reason
of rapid spreading, more deaths, and lower recovery
rates in Europe and the US25.

REASONS FOR LOWER COVID-19
INFECTION IN SOME COUNTRIES
The viral pathogenicity and its impacts are not sim-
ilar around the world. Asian countries responded
more efficiently to contain the spreading of COVID-
19 than most of the European countries and the USA.
The rapid door-to-door detection and isolation of in-
fected individuals also significantly mitigated the vi-
ral spreading. Common use of masks by Asian na-
tionals, even in the absence of a known infection, also
momentously reduced viral spreading. China, Japan,

Pakistan and Korea face smog conditions every win-
ter and therefore, their nationals are used to wearing
masks; meanwhile in Western countries, the use of
masks is prohibited and can be subjected to harass-
ment19. In some of the countries, especially Asian
countries, the strain of SAR-CoV-2 is less pathogenic
and susceptible to commonly used antivirals and in-
terferons and thus, less numbers of people are infected
with minimal mortality rate. At the end of March, the
mortality rate in Italywas 11%but themortality rate in
neighboring countries, such as Germany, was just 1%;
Israel had the lowest fatality rate (0.36%). Similarly,
the SARS-CoV-2 infected less people inAfrican coun-
tries with very minimal fatalities. The weaker travel-
ing connections and restrictions could be the reason
for lower infections in African countries. However, it
can also be presumed that the Ebola vaccine, which
was used against Ebola virus, may have played a role
of cross-resistance against COVID-19 in Africa. In
a recent study, it was reported that countries vacci-
nated with Bacillus Calmette-Guérin (BCG) vaccine
(used against TB) have low fatality rates of COVID-
19. Italy, USA, Spain, Belgium and Holland were not
the part of the BCG vaccination policy, while Asian
countries such as China, India, Pakistan, Japan and
Bangladesh are still vaccinating their newborns with
BCG vaccine. This could be a predominant possible
reason for the lower COVID-19 associated fatalities
in Asian countries or countries that were part of the
BCGvaccination policy 26. These vaccinesmight have
a role as well in cross-resistance and production of an-
tibodies that are effective against SARS-CoV-2.

PROGRESSION IN VACCINE
DEVELOPMENT AGAINST
SARS-COV-2
Vaccines can be the only efficientway to treat COVID-
19 patients. There is currently no approved vaccines
available to treat COVID-19 patients, although health
workers in various regions of the world are using
herbal medicines along with previously used broad
spectrum antivirals and antibiotics to treat COVID-
19 and other post-infection complications27–30. As
July 23rd , 9,367,463 COVID-19 patients around the
world have successfully recovered and been dis-
charged from hospitals8. Various pharmaceutical
companies and research centers are in a race to
rapidly develop an efficient vaccine against SARS-
CoV-26,31–35, with some of these vaccines entering in
clinical trial phase. More than 165 vaccines around
the world are being developed against SARS-CoV-2,
out of which only 27 vaccines have entered human
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trials36. The American government is funding three
vaccines for phase 3 trials; these include mRNA-1273
byModerna, AZD1222 by AstraZeneca, and BNT162
by Pfizer and BioNTech37. The Chinese have devel-
oped vaccine ‘PiCoVacc’ which has also entered in
human trial phase 38.

STRATEGIES USED BY THE CHINESE
TO COUNTER SARS-COV-2
A total of 82,249 individuals were infected in China
out of which 77,738 have successful recovered and
3,341 have died. It was assumed that SARS-CoV-2
had a low mortality rate, but it was the efforts by the
Chinese that limited the mortality rate to only 4% in
China7. The next section highlights the major strate-
gies applied by China to contain and treat COVID-19
(Figure 2).

Building of temporary hospitals and quar-
antine centers
After the confirmation of viral-induced pneumonia,
the Chinese government responded quickly and took
some strict actions to mitigate viral spreading. To
isolate infected and suspected patients, two hospi-
tals were built within a few days by the Chinese gov-
ernment in Wuhan, with the capacity of 1,000 (Hu-
oshenshan Hospital) and 1,600 (Leishenshan Hospi-
tal) beds. Several other buildings and public venues
were also converted into temporary hospitals and iso-
lation wards. A total of 16 temporary hospitals were
built in Wuhan to treat COVID-19 patients. No-
tably, 42,600 public and military medical staff from
all over China was sent to the Hubei Provence to treat
COVID-19 patients39–41.

Rapid detection
TheChinese researchers immediately released genetic
sequences of the SARS-CoV-2 for the detection of
COVID-19. Doctors and health care workers con-
ducted door-to-door tests for detection and the sus-
pected patients were quarantined within the home in
a separate room or shifted to the quarantine centers
for 10-14 days. The Chinese command and control
unit quarantined up to 50 million individuals in all
infected regions42. Real-time reverse transcriptase
polymerase chain reaction (rRT-PCR) was used for
diagnosis but it was impossible to be used for door-
to-door detection. Thus, Chinese researchers devel-
oped other strategies for accurate and rapid diagno-
sis of COVID-19, such as antibody-based (IgM-IgG)
CT kits43 and droplet digital-polymerase chain re-
action (dd-PCR), which showed promising sensitive
and accurate results for the detection of SARS-CoV-
244 (Figure 2).

Complete lockdown

China locked down the epicenter of COVID19,
Wuhan city and the entire Hubei Province on Jan-
uary 23rd 2020. All shopping malls, parks, restau-
rants, schools, colleges, universities, cinema theatres,
and industries were also shut down from the public.
Inter- and intra-city transport in China were limited,
and internationals were only allowed to be evacuated
from the country after proper screening and proce-
dures. People were instructed to stay at home and use
masks6. The consumption of wild animals as food,
and their import and export was completely banned.
During the lock-down, the Chinese government pro-
vided food and every other basic need to their nation-
als on their doorsteps, and free electricity was pro-
vided to them. Free masks and sanitizers were also
provided to the people.
The half-life of SARS-CoV-1 and SARS-CoV-2 are
very similar; the aerosol emitted humans contain-
ing the virus can stay up to 1.2 hours. The half-
life of SARS-CoV-2 depends on the material; it can
stay active on steel for 5.9 hours and on plastic
for 6.7 hours45. Therefore, the Chinese authorities
washed the entire Wuhan city with alcohol to erad-
icate virus present on surfaces which efficiently re-
duced viral spreading. Now, China has completely de-
feated COVID-19; since the 25th of March the Hubei
Province has re-opened 46.

Therapeutic Strategies

Currently, there is no approved antiviral drug and
vaccine available to treat COVID-19, although Chi-
nese doctors and researchers tried several other strate-
gies which successfully reduced the viral load and in-
fection. Immunity-boosting medications and probi-
otics were provided to patients and healthy individ-
uals to boost up their immune system. Previously-
used broad spectrum antibiotics and antiviral drugs,
in combination with inhibitors and interferons, were
applied and resulted in reduction of viral load. It was
reported that Remdisivir (an antiviral drug), in com-
bination with interferons or other drugs like hydrox-
ychloroquine, significantly blocked the viral replica-
tion47. Traditional Chinese Medicines (TCM) are
widely using against various diseases in Asia and
other regions in the world. Many patients have also
recovered from COVID-19 by the frequent use of
TCM35,48. The plasma derived from patients who
have recovered from COVID-19 was also used for the
treatment of infected patients and showed significant
results in recovery 49.
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Figure2: ThestrategiesappliedbyChinesehealthworkers to containand treatCOVI19. (A) Social distancing:
to avoid contact with infected or suspected person, minimum 3 feet distance was instructed. (B) Use of facemask
to avoid the spreadingof virus containingaerosols (reddots are shownas virus containingaerosols). (C) Immediate
isolation and treatment of COVID-19 patient and quarantining suspected individuals.

CONCLUSION AND FUTURE
PERSPECTIVES
The Chinese authorities have put great efforts in the
timely and efficient response to the SARS-CoV-2 out-
break. They have limited the mortality rate to only
4%, with numerous patients discharged after clinical
recovery. China has set an example for the rest of
the world. They have developed therapeutic strate-
gies by using their traditional Chinesemedicines, sev-
eral drugs in combination, and immune boosters.
COVID-19 is completely controlled in China with no
new cases being reported, but COVID-19 is at its peak
in Europe and theUnited States these days, with about
500+ fatalities each day. Italy, Spain and Germany
are the most affected countries in Europe, and per-
haps they must follow the strategies of China to cope
with COVID-19. Infected countries must impose a
strict lock down and start door-to-door rapid screen-
ing and immediate isolation of suspected patients. It
is suggested to build isolation and quarantine wards
for infected and suspected patients near the borders
and airports to restrict infected folks from entering
the main populated cities. On the other hand, devel-
oping countries like Pakistan, Bangladesh, India and

Iran are at high risk and should use their all resources
to mitigate COVID-19 by any means. Higher author-
ities of infected countries must take serious action in
conducting awareness campaigns to educate their na-
tionals on how best to protect themselves. It is diffi-
cult for such countries to conduct a lock down nation-
wide for a couple of months due to poverty and health
resources.
There are 40 different strains of SARS-CoV-2 iden-
tified in various regions of the world which have
adapted themselves to environmental and immuno-
logical conditions. The mutated strains have limited
the recovery rate of COVID-19 in Europe and the US.
Thus, it is important to develop a vaccine or a broad-
spectrum therapeutic strategy which can combat all
these strains. There are some countries that are safe
from the pandemic, where no or fewCOVID-19 cases
are being reported; these countries include North Ko-
rea and countries in Africa. It is likely that previously-
used vaccines against other viruses are responsible for
cross-resistance against COVID-19 or the strains are
not adapted to these regions of the world. Isolated
plasma from people of these regions may have the po-
tential to treat COVID-19.
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ABBREVIATIONS
BCG Vaccine: Bacillus Calmette-Guérin Vaccine
COVID-19: Disease-2019
SARS-CoV-2: Severe Acute Respiratory Syndrome
Coronavirus-2
TCM: Traditional Chinese Medicine
UK: United Kingdom
USA: United States of America
WHO: World Health Organization
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