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In December 2019, a new epidemic of coronavirus disease 
appeared (COVID–19), caused by SARS-CoV-2 (formerly 2019-
nCoV). The first reported disease cases occurred in Wuhan, 
Hubei province, resulting in the third zoonotic event related 
to lethal human coronavirus. Initially, the incubation period is 
1-14 days (mean 5-6 days) in most cases but can be as long 
as 24 days1,2. The most commonly seen characteristics of CO-
VID-19 are fever, cough, tiredness, and abnormal chest com-
puted tomography3,4. So far, bat is thought to be the origin of 
SARS-CoV-2, based on sequence homology of 96% between 
SARS-CoV-2 and Bat-CoV-RaTG135-7, but more impartial 
scientific investigations on the origin-tracing of the virus are 
required to elucidate the issue. Human-to-human transmis-
sion of SARS-CoV-2 occurs mainly via respiratory droplets1, di-
rect contact1, asymptomatic transmission8,9, and intrafamilial 
transmission3,4.

 At present, there are over 206 million cases of COVID-19 
worldwide, with a 4.35 million death toll10. As of 12 August 
2021, China had confirmed 94,260 cases with 4636 deaths 
(mortality rate 5%), and 87,740 recovered cases (93%)11. Other 
countries, even though they had much more time to prepare 
for the arrival of the virus, delayed their response and that 
meant lost control12. While the world is struggling to control 
COVID-19, China has been a good example of how to control 
the epidemic, and has shared information with other countries 
on the management and prevention of the disease. How was 
that possible?

Non-pharmaceutical and pharmaceutical intervention
COVID-19 began in China just before The Chinese New 

Year, the country's most important traditional holiday, which 
is associated with the world's most significant population flow. 
The New Year's holiday usually lasts about a week, and during 
that time, the population flow increases by more than 300 mi-
llion. This population movement increased the transmission of 
COVID-19; as a result, the situation worsened significantly. The 
speed of China's response was the crucial factor in stopping 
transmission of the virus and saving lives. To this aim, China 
released the genomic sequence of the virus in early January 
2020 and adopted a strategy that included a nationwide di-
rective from the central government with governmental over-
sight, combining non-pharmaceutical and pharmaceutical 
intervention12-14. A series of rigorous measures were applied: 
a) early detection with an active screening at all levels; b) ear-
ly diagnostic testing through the creation of new diagnostic 
tools (nucleic acid RT-PCR assay, gene sequencing, and IgM-
IgG serology) aiming at performing as many tests as possible; 
c) early isolation of positive individuals, suspects, and close 
contacts, d) early treatment of all patients, those with mild 
symptoms and those with severe symptoms. Significantly, ac-
cording to the Chinese experience, all patients should receive 
treatment15; e) protection of personnel: effectively protecting 
the most vulnerable groups and social distancing; f) local loc-
kdowns along with systematic measures to control mobility 
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and reallocate resources effectively (e.g., medical resources to 
the epicenter of the infection in Wuhan). The government im-
plemented policies to support different provinces and patients, 
classified into different groups according to the severity of the 
infection. In turn, other measures such as setting up of hospi-
tals, diagnostic algorithms, and specific treatments based on 
the combination of Chinese and Western medicine were imple-
mented to cope with the virus12,13. Following the Diagnosis and 
Treatment Protocol for Novel Coronavirus Pneumonia (Trial 
Version 7) released by the National Health Commission and 
State Administration of Traditional Chinese Medicine (TCM) on 
3 March 2020, different treatments were applied according to 
patient's conditions and careful evaluation of their adverse re-
actions and contraindications. Among these treatments were 
antiviral therapy [alpha-interferon, lopinavir/ritonavir, ribavirin 
(also suggested to be used jointly with interferon or lopinavir/
ritonavir), chloroquine phosphate, and arbidol]. Antibiotic drug 
treatment was also used. In severe and critical-ill patients, 
effective oxygen therapy, non-invasive or invasive mechanical 
ventilation, rescue therapy, circulatory support, convalescent 
plasma treatment, glucocorticoids and immunotherapy were 
used. As for TCM, over 20 different products were applied ac-
cording to physical conditions and clinical manifestations of 
patients16. Finally, the development of effective vaccines, ca-
pable of protecting against COVID-19 and its complications, 
was another tool incorporated into China's strategy to fight 
SARS-CoV2.

Vaccine development
As early as January 2020, Chinese researchers began to 

develop vaccines against SARS-CoV2. After one year and a 
half, five Chinese vaccines are already approved for Emergency 
use outside China. Of them three are inactivated formulations: 
1) BBIBP-CorV (Sinopharm, Beijing), approved in 59 countries; 
2) Coronavac (Sinovac), approved in 39 countries; 3) Inactiva-
ted Vero cells (Sinopharm, Wuhan), approved in 7 countries; 4) 
Replicative viral vector vaccine, Ad5-nCoV (Cansino), approved 
in 8 countries, and 5) Subunit vaccine, RBD-Dimer (Anhui Zhifei 
Longcom), approved in 2 countries. BBIBP-CorV (Sinopharm 
Beijing) and Coronavac (Sinovac) have been included in the 
Emergency Use List of WHO17.

Due to the high effectiveness of the non-pharmaceutical 
intervention in China, the Chinese vaccine developers had to 
move abroad to test the efficacy of their vaccines after finishing 
local phase I and II clinical trials18-21. This significantly delayed 
the release of efficacy results compared to the Western vacci-
nes, which have been developed in countries with a high inci-
dence of COVID-19. In the past three months, important audited 
data have come out validating the Chinese vaccines. In this res-
pect, the efficacy of Sinopharm vaccines was published based 
on the interim report, including data collected from 40,411 par-
ticipants in the United Arab Emirates and Bahrain last year22. 
The efficacy rate vs. symptomatic disease was 78.1% and 72.8% 
for the Beijing and Wuhan vaccines. In turn, the effectiveness 
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study of Coronavac vaccine in Chile, conducted from 2 February 
to 1 May 2021, with a cohort of approximately 10.2 million per-
sons, was published23. As a result, the effectiveness was 65.9% 
for the prevention of COVID-19, 87.5% for the prevention of 
hospitalization, 90.3% for the prevention of ICU admission, and 
86.3% for the prevention of COVID-19–related death. In turn, 
according to the WHO, Sinovac's vaccine efficacy stands at 51% 
against symptomatic disease and 100% against severe disease, 
while Sinopharm's efficacy seems to fare slightly better at 79% 
against mild and hospitalized disease24.

 Although the level of immunogenicity induced by the Chi-
nese inactivated vaccines is lower than that induced by other 
Western vaccines such as mRNA vaccines25,26, in line with the 
difference of the effectiveness rates reported by the Chilean 
health authorities on 3 August 2021, among the vaccines cu-
rrently underuse in Chile27, this does not mean that inactivated 
Chinese vaccines are useless. First, the effectiveness rate is 
still over 50%, and second, the Chinese vaccines can be stored 
between 2-8º degrees Celsius, making them more feasible for 
a better cold chain distribution to developing countries, which 
may not have the required facilities to store large amounts of 
vaccine at very low temperatures, as is the case of the mRNA 
vaccines.

 Since the beginning of July, COVID-19 cases in Chile star-
ted to go down. Based on the last Chilean report about Co-
ronavac's effectiveness, the Chinese vaccine undoubtedly is 
contributing to this important result. Chile has now fully vac-
cinated more than 60% of its population, from which 70% are 
with Coronavac28.

 To date, China has exported vaccines to more than 60 
countries, with the total amount exceeding 770 million doses29. 
China has been the first country to work with other countries 
in the development and production of vaccines against CO-
VID-19. Among these countries, Indonesia, Brazil, the United 
Arab Emirates (UAE) and Egypt are the first to establish pro-
duction capacity for the Chinese vaccines29.

 Up to 14 August, 2021, China had delivered more than 
1.83 billion doses to its population, including 60 million admi-
nistered to those between the ages of 12 and 17, according to 
the National Health Commission, being fully vaccinated about 
55% of the total population30. Adding together doses adminis-
tered in China and overseas, these may be the most widely 
used COVID-19 vaccines globally.

 Of course, the development of updated schedules and 
potentially more effective vaccines is also of upmost priority 
for China and overseas. Early last month, the National Medical 
Products Administration had approved 22 COVID-19 vaccines 
for clinical trials using five different technologies. In summary, 
four vaccines have received conditional approval and three 
have been approved for emergency use31.

 Concerning the administration of booster doses, one re-
cent report described the potent boosting effect of one addi-
tional dose of Coronavac at 6-8 months upon administration of 
the second dose. According to recent news, in China and other 
countries using inactivated vaccines, this could be an appea-
ling alternative to increase immunity for those working in risk 
areas, as well as for elderly32. On the other hand, in China, an 
alternative route of administration for the Cansino's vaccine 
was developed: The aerosolized Ad5-nCoV. As a result, two 
doses of aerosolized Ad5-nCoV elicited neutralizing antibody 
responses similar to one dose of intramuscular injection. In 
addition, an aerosolized booster vaccination 28 days after the 
first intramuscular injection also induced strong IgG and neu-
tralizing antibody responses33.

New Delta variant of SARS-COV2. How to face it?
Since first appearing in India in late 2020, the Delta variant 

of SARS-CoV-2 has become the predominant strain in much 
of the world. Its fast-spreading nature (people infected with it 
produce far more virus than do those infected with the origi-
nal version of SARS-CoV-2) and the combination of this high 
number of viruses (1000-fold) and a short incubation period 
(4 days) makes this Delta variant highly transmissible34. Based 
on the published data about the high viral load associated to 
infection35, the Delta variant is a real challenge for the current 
Chinese vaccines.  The lack of yet effectiveness data of Chi-
nese vaccines available against this important variant and its 
spreading around the world, make its control in China a real 
defiance. The latest COVID-19 surge with the Delta variant 
started in Nanjing on 20 July upon Nanjing Lukou International 
Airport's cabin cleaners tested positive for COVID-19 after cle-
aning an international flight. The recent virus cluster in Nanjing 
led to the outbreak spreading to other cities and other parts of 
China, but current epidemic control measures are still effecti-
ve to prevent the spread of the Delta variant of the COVID-19 
virus and the risk of seeing widespread outbreaks across the 
country is low, according to experts from the National Health 
Commission's Disease Prevention and Control Bureau30,36. Big 
data and information technology are important tools to avoid 
a rebound37. China has used big data to track people who have 
been in risk areas and are close contacts of new cases. These 
new, innovative and more specific anti-virus methods have led 
the Chinese authorities to control the emergence of the Delta 
variant quickly and effectively (Fig. 1)38. Therefore, to accele-
rate the pace of vaccination today becomes a must to build 
the herd immunity in the population and achieve a balance be-
tween economic development and efforts to combat the Del-
ta variant of COVID-19. The Chinese strategy is addressed to 
combine its highly effective non-pharmaceutical intervention 
with the high vaccination coverage with the current vaccines. 
According to the Chinese top epidemiologist Zhong Nans-
han, from a preliminary analysis of more than 100 patients in 
Guangdong province, it was shown that Chinese vaccines are 
effective in preventing the development of pneumonia and se-
vere infection produced by Delta variant. The epidemiologist 
urged more people to get vaccinated, meaning 80% or more of 
the population vaccinated in the country to build-up the immu-
ne barrier39,40. The priority of vaccination in China is to prevent 
people from getting ill, but not from getting infected. That's 
why a proper combination of both interventions constitutes 
the unique way, in the short-term, to bring the Delta variant 
spread under control, whereas alternative vaccines and sche-
dules of immunization are coming. The progress of the ongoing 
rebound of Delta variant in China will tell the last word, althou-
gh no country is safe until all countries are safe, a statement 
very clear for China.

Conclusions
China offers an appealing solution to other countries and 

teaches the rest of the world that even the most difficult si-
tuations can be overcome. The high level of collaboration be-
tween government officials and health experts, has proven to 
be effective in containing and controlling COVID-19, which is 
greatly admired by the entire world. Today, normal life has re-
turned in all regions in an orderly manner, including in Wuhan, 
the epicenter of the epidemic in China. Countries should take 
experience of China's response to COVID-19 and implement 
their own prevention and control strategies immediately, as 
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Figure 1. Transmission chain for current epidemic outbreak in China. Global Times. 3 August, 2021.
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Figure 1. Transmission chain for current epidemic outbreak in China. Global Times. 3 August, 2021.

none is exempt from becoming the new epicenter of the virus. 
In addition, countries must do more to improve their health 
systems and personnel so as to be more prepared for future 
outbreaks and reduce their consequences. We recognize the 
huge contribution of China in the fight against the pandemic 
and call the international community to join to this fight and 
strengthen cooperation and solidarity41.
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