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China can prepare to end its zero-COVID policy
To the Editor — To date, mainland  
China has promptly blocked hundreds of 
COVID-19 outbreaks that are associated 
with imported cases, enabling it to maintain 
the zero-COVID policy for more than  
20 months1. Although tremendously costly, 
this zero-case policy could have saved an 
estimated one million lives, compared with 
the global average mortality of COVID-19 
(as of 16 February 2022)1. Many people  
in China and around the world are 
wondering if and when mainland China 
will change its zero-case policy to one of 
living with SARS-CoV-2. We believe that 
this change will happen sooner or later, 
as SARS-CoV-2 will probably become a 
seasonal infection in 2022 and circulate in 
humans indefinitely2,3.

There are several reasons why this  
change could be feasible in 2022 (Table 1). 
The number of fatal cases in China has been 
low. Of the total 24,249 new COVID-19 
cases confirmed in mainland China from 
15 May 2020 to 15 February 2022, only two 
people died before 15 March 2022 (case 
fatality rate (CFR) of 0.008%), although 
many had pneumonia1. This low CFR  
can mitigate any social panic. Indeed, the 
global CFR of SARS-CoV-2, which was 
around 80 times higher than that of  
seasonal influenza (~0.12%) in April 2020, 
will be likely less than 2 times higher than 
that of seasonal influenza in 2022 (ref. 3) due 
to the effects of mass vaccination, immunity 
from infection and the highly transmissible 
but relatively low-pathogenicity Omicron 
variant. Furthermore, COVID-19 
vaccination coverage reached more  
than 85% in mainland China, with each 
person inoculated with around 2.2 doses  
on average1.

The change from a zero-COVID 
approach will come with many advantages, 
but also great challenges (Table 1). The 
change should better balance the control 
of COVID-19 versus other socioeconomic 
issues. The change should also better 
balance the control of COVID-19 versus 
other diseases, as the zero-COVID approach 
has occupied vast public health resources. 
Moreover, living with the virus in a  
highly vaccinated population can lead 

to robust herd immunity against various 
SARS-CoV-2 variants through repeated 
natural mild infections2–4.

The greatest challenge of moving away 
from the zero-COVID approach in populous 
mainland China is that SARS-CoV-2 cases 
could surge rapidly, with high case numbers 
for months after stringent control measures 
are lifted. The rising cases could overwhelm 
healthcare systems (Table 1), which could 
greatly increase the COVID-19 CFR.

SARS-CoV-2 is currently circulating in 
Japan, South Korea and Hong Kong at  
high levels1, which should be observed 
closely as natural pilot experiments to 
evaluate the risk of the change in mainland 
China. It should be noted that the  
COVID-19 vaccination rate is low in  
Hong Kong, particularly in elderly  
people, which may render the COVID-19  
outbreak there more severe than in 
mainland China.

To prepare for the end of the 
zero-COVID policy, we propose that 
development of online healthcare  

services should be widely and rapidly 
promoted, so that mild COVID-19 cases 
can be seen at home. This could prevent 
hospitals from being overwhelmed and 
greatly reduce the risk of nosocomial 
infections, including to healthcare 
workers5. By June 2021, mainland China 
had constructed more than 1,600 online 
hospitals with more than 239 million  
users6, providing a solid foundation  
for the rapid development of online 
healthcare services.

Local healthcare workers in community 
clinics are critical to control the COVID-19 
pandemic. By 2021, 970,036 community 
hospitals had been established in mainland 
China, employing more than 3 million 
healthcare workers (around 1 community 
hospital for every 1,400 residents)6. These 
millions of local healthcare workers  
can be trained to provide better online  
and offline healthcare services for mild 
COVID-19 cases7.

Mainland China should also stockpile 
antivirals, personal protective equipment, 

Table 1 | Key factors to consider in ending china’s zero-cOVid policy

Factor rationale

Feasibility From 15 May 2020 to 15 February 2022 there were only two COVID-19 deaths in 
mainland China

The global SARS-CoV-2 CFR in 2022 appears to be less than two times higher than 
that of seasonal influenza

Vaccination coverage has reached more than 85% in mainland China, and each 
person has been inoculated with 2.2 doses on average

Advantages A better balance between COVID-19 and other socioeconomic issues

A better balance between COVID-19 and other diseases

Generate robust herd immunity against future potential variants through repeated 
mild infections

Challenges COVID-19 cases will surge rapidly and stay high for months

Healthcare systems could be overwhelmed by too many patients, which could 
increase greatly the COVID-19 fatality rate

Strategies for 
preparedness

expand online clinical services to reduce in-person patients and nosocomial 
infections

Train millions of local healthcare workers to provide better services for mild 
COVID-19 cases

Stockpile antivirals, personal protective equipment, n95 masks, ventilators and 
relevant traditional Chinese medications
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N95 masks and ventilators, particularly at 
community hospitals. Traditional Chinese 
medications should also be considered,  
as they have a profound role in Chinese 
society and may help relieve mild  
respiratory symptoms.

It is our view that mainland China 
should consider changing stepwise from 
the zero-COVID approach in April or May 
2022. By this time, vaccination immunity 
will not have declined much and most 
parts of the country will be warm. There 
is some evidence that SARS-CoV-2 is 
less transmissable in warmer months8, 
when co-infection with other respiratory 
pathogens will also be less frequent.

Regardless of when the zero-COVID policy 
changes, preparations should be implemented 
in advance to confront the challenges. ❐
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A web-based app to provide personalized 
recommendations for COVID-19
To the Editor — So far, there have been more 
than 395 million SARS-CoV-2 infections, 
leading to at least 6 million deaths from 
COVID-19. The Omicron variant has 
caused a record surge in cases, with numbers 
still rising in 45 countries (as of 23 March 
2022). COVID-19 testing, immunization 
and guidelines for nonpharmaceutical 
interventions are available to mitigate the 
pandemic, but there is some resistance to 
these interventions, due to a perceived lack 
of relevant and trustworthy information1–3. 
We developed a digital recommendation 
system named CovApp with the following 
aims: personalized recommendations 
based on survey answers; ease of use; high 
scalability to millions of users; fast updates 
to react to rapidly changing pandemic 
conditions; and the ability to transfer data 
to hospital information systems. CovApp 
was implemented as a web app accessible by 
internet-enabled devices such as PCs, tablets 
and especially smartphones. CovApp and its 
specifications were released as open source4.

As a multidisciplinary panel of physicians, 
epidemiologists, computer and data scientists 
at Charité–Universitätsmedizin Berlin and 
the Robert Koch Institute (German National 
Center for Disease Control), we developed 
a survey with 27 items regarding symptoms, 
chronic diseases, social environment, 
COVID-19 test results and vaccination 
status. Logical expressions are used to 
estimate the user’s risk of infection, severe 
COVID-19 and secondary infections. On 
the basis of these estimated risks, CovApp 

creates personalized recommendations 
for testing, vaccination and boosters, 
self-isolation, and possible eligibility for 
treatments, such as monoclonal antibodies, 
or inclusion in COVID-19 studies, such as 
those on vaccine breakthrough infections. 
CovApp can be used in a wide variety of 
clinical situations, including false-negative 
antigen tests, immunosuppression5, 
breakthrough infections6 and very high-risk 
patients, such as those receiving cancer 
treatment7. Data transfer to hospital 
information systems is implemented using 
QR codes that can be scanned at hospitals 
or testing sites, allowing rapid, standardized 
electronic documentation and transfer of 
patient history and clinical data8 (Fig. 1). 
CovApp users can volunteer to donate their 
survey answers for research purposes.

The CovApp instance of Charité Berlin 
has served up to 2.5 million users in 
Germany on a monthly basis. It is supported 
by a variety of German institutions, 
including the National Center for Disease 
Control, the Federal Ministry of Health and 
the Federal Center for Health Education, 
and has received more than 14,000 backlinks 
from other websites. CovApp has also 
received significant media coverage, with 
more than 1,500 news articles mentioning 
the term. The authors are aware of more 
than 100 CovApp instances, in which third 
parties have adapted the app based on the 
publicly available code and documentation.

Recommendations need to be updated 
frequently in line with new emerging 

variants, novel scientific findings and 
government policies. Therefore, we 
developed a secondary tool, named 
CovQuestions, as a prototyping environment 
for rapid updates. Using a web-based 
editor, questions, logical expressions and 
recommendations can be edited and changes 
can be immediately assessed. For logical 
evaluations, a script language with basic 
syntax has been developed. The tool also 
contains a testing environment to verify the 
consistency of the logical expressions by 
defining test patient cases. CovQuestions 
can be used as an application programming 
interface to deliver up-to-date surveys 
to CovApp. CovApp uses the same rule 
engine as CovQuestions to evaluate logical 
expressions on the user’s smartphone and 
to compose recommendations, without 
the need to send data to external servers. 
In consequence, these design decisions 
resulted in maximum data protection and 
confidentiality for users, in addition to high 
scalability, as the smartphone’s resources are 
used for computing-intensive workloads.

After our successes in Germany, we 
released CovApp in the United States9. We 
leveraged the rapid prototyping environment 
of CovQuestions to create, in collaboration 
with Stanford and Harvard Universities, 
a US-specific version of CovApp that 
provides recommendations in accordance 
with US Centers for Disease Control and 
other federal and state guidelines. User 
characteristics and location are used to 
generate a visual risk score and personalized 
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