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Letter to the Editor 

Flattening the curve: imperative when China eases the severe 

COVID-19 control policy 
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o the editor, 

Since December 7, 2022, China lifted the strict COVID-19 con- 

rol policy. Here we quantitatively analyze its potential impacts on 

OVID-19 trend with the epidemiological model SUVQC using the 

opulation and parameter settings of Beijing as a case. Our re- 

ults indicate that if non-pharmacological interventions are com- 

letely ceased, the ICU bed demand number will peak in 26 days 

t ∼23.88 thousand, which is 18 times the total number of ICU 

eds in Beijing. COVID-19 Omicron will cause 31,817 deaths in Bei- 

ing in the first year. We urge that the flattening curve strategy is 

ecessary to slow down the infection and avoid overwhelming the 

ealthcare system. 

In the past three years, China had been implementing severe 

olicy to control the COVID-19 epidemic. On December 7 2022, 

hina National Health Commission lifted the control policy by an- 

ouncing the Ten New Covid Rules. Most cities in China ceased 

trict local measures since then. In Beijing, the regular nucleic 

cid (RT-PCR) testing and the health code checking are not re- 

uired anymore; and tested positive patients with mild symptoms 

an be self-quarantined at home. However, the current vaccination 

ate (proportion of booster doses administered) in China is only 

6.9 % ( https://ourworldindata.org/covid-vaccinations , Our World 

n Data), 1 most of which are inactivated vaccines with lower pro- 

ection efficacy. The pandemic trend is unclear under the dras- 

ic swing of containment policy, although Omicron causes much 

ilder symptoms. Here we quantitatively assess the potential im- 

act of the new measures. We analyze the level of healthcare sys- 

em being overwhelmed after retracting the severe COVID-19 con- 

rol policy, and compare the number of ICU beds demanded and 

vailable in Beijing. 

We use the SUVQC model to estimate the number of ICU bed 

eeds with the following parameter settings. 2 , 3 The basic repro- 

uctive number (R 0 ) of Omicron is set to be 9.5 following previ- 

us studies; 4 the generations time is 2.2 days; 5 hospitalizations 

nd ICU admissions are 2.6% 6 and 0.27% (the number is chosen 

ased on the estimation of risk of developing severe/critical dis- 

ase in Shanghai, 7 smaller than the estimation of 0.47% in the US 6 ) 

or Omicron patients, respectively. The mean ICU bed occupation 

ime is estimated to be 12 days per individual based on the daily 

CU admissions for COVID-19 in the US ( https://ourworldindata. 

rg/covid-hospitalizations , Our World in Data), the proportion of 

atients who require ICU care, and the daily number of new cases 

n the US. Assume that the duration of immunity against COVID-19 

s one year after the infection and with 100% protection efficacy. 

e set U 0 (the number of initial infected individuals who are in- 

ectious and unquarantined) to be 200, identical to the number of 
ttps://doi.org/10.1016/j.jinf.2022.12.022 
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nfected from social screening reported by Beijing Municipal Health 

ommission in December 7, 2022. The number of C 0 (the num- 

er of initial cumulative confirmed infected cases) to be 19,588 

 https://voice.baidu.com/act/newpneumonia/newpneumonia/ ). 

Our analysis indicates that the ICU bed demand will peak at 

23.88 thousand, around 26 days after retracting the severe con- 

rol policy, which is 18 times the total number of available ICU 

eds in Beijing. Considering we may underestimate the basic re- 

roductive number and the initial unquarantined infected number, 

he peak time of ICU bed demand may be earlier than the es- 

imation with higher peak value. After several waves of ups and 

owns, the number of active cases and ICU bed demand will reach 

n equilibrium state. At this state, the daily new confirmed cases 

ill be around 50,0 0 0 and the ICU bed demand is around 1,617; 

ven if all ICU beds are available for the treatment of COVID-19 

atients, they still can only cover 81.76% of the demands (Before 

he end of 2021, the total number of ICU beds in Beijing is 1322, 

nd the ICU per 10 0,0 0 0 people is 6.04, 8 which is only 17.40% of

hat in the United States, https://ourworldindata.org/ , Fig. 1 A). 

The peak number of active cases and hospitalizations will reach 

.85 million and 0.23 million, respectively. The equilibrium val- 

es of these two numbers will be 0.5990 million and 0.0156 mil- 

ion. By assuming a fatality ratio of 0.09% under situations without 

verwhelming the healthcare system, 7 it will cause 31,817 deaths 

n the first year, and ∼16,397 deaths annually in the following 

ears. According to previous studies, the average number of hos- 

italization days due to influenza was 8.6199 days; the number 

f hospitalizations due to lower respiratory tract infection of in- 

uenza in China was 739,0 0 0; 9 and the total hospitalization days 

ere 6.37 million days. On average, 52,400 people occupy hos- 

ital resources every day during the flu season. For Beijing, the 

nfluenza burden for hospital is around 819 per day in propor- 

ion of population. The hospitalizations caused by Omicron in- 

ection will be 19.02 times that caused by influenza during flu 

eason. 

To avoid overwhelming the healthcare system at the equilib- 

ium state in Beijing, we need ∼1617 ICU beds for SARS-CoV-2 

atients, and more professional doctors and nurses. We have to 

atten the curve of the first wave of the pandemic after relax- 

ng the severe control policy ( Fig. 2 ). The flattening curve strat- 

gy is different from the severe COVID-19 control policy, which 

ims to restrict the spread of the virus, and the herd immunity 

trategy of complete liberalization. Flattening curve strategy is to 

eep the rate of virus spreading low enough with some level of 

on-pharmacological interventions (NPI). The goal is to diminish 

he spread of the epidemic to avoid straining the health care sys- 

em so that severely ill patients can receive medical treatment; 

nd put medical resources at the maximum load of treating new 

oronary pneumonia patients such that the population can achieve 

erd immunity at the fastest speed while under the premise of 
eserved. 
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Fig. 1. Healthcare system overwhelmed by the shortage of medical resources after retracting the severe COVID-19 control policy. 

( A ) ICU beds per 10 0,0 0 0 people compared with the developed countries. ( B ) Uneven distribution of population and medical resources in China. The colors on the below 

map represent population density and the colors on the bottom map represent the number of ICU beds per 10 0,0 0 0 people. ( C ) Prediction of the ICU bed demand using 

SUVQC model after retracting the severe control policy. We used the hospitalizations rate of 2.6% and the ICU admissions rate of 0.27% for Omicron patients. The red line 

indicates the total number of ICU beds in Beijing. 

Fig. 2. Estimation of ICU demand under different NPI intensities of the flattening curve strategy. 

( A-D ): 80%, 60%, 40%, and 20% of transmissions of the usual level. The peak values are 234 4 4, 22414, 19511, and 9124, respectively. 
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he lowest number of deaths. For flattening curve strategy, R t is 

till > 1, and the epidemic spreads exponentially but with a lower 

ate. In addition, the economic loss is smaller in the short term 

han the rigorous interventions under the severe COVID-19 control 

olicy. 

Note that the distribution of medical resources in China is ex- 

remely uneven ( Fig. 1 B) and the bed utilization rate is generally 

igher than 60%. The situation in areas outside Beijing will be even 

orse. It is necessary to adopt the flattening curve strategy, and in 
2 
he meanwhile, accelerate the development of drugs for hospital- 

zed patients and vaccines with more protection efficacy. 

To implement the flattening curve strategy, we urge increasing 

he vaccination rate of the elderly to reduce deaths and relieve 

edical pressure. Higher levels of NPI, including, social distancing, 

earing masks, indoor ventilation and air filtering, regular rapid 

ntigen tests (RAT) and self-examination, and restricted access to 

ublic space for those tested positive with RAT, are still very nec- 

ssary to slow the spread of the virus. 
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