

[image: image1]
Characterization of mild or asymptomatic patient admitted with Omicron variant of COVID-19 infection in Tibetan mobile cabin hospital China, August—October 2022









 


	
	
TYPE Brief Research Report
PUBLISHED 09 August 2023
DOI 10.3389/fpubh.2023.1174944






Characterization of mild or asymptomatic patient admitted with Omicron variant of COVID-19 infection in Tibetan mobile cabin hospital China, August—October 2022

Fei Shao1†, Bo Li1,2,3†, Ju-ju Shang1, Wen-bin Liu4, Hong-bing Wang1,5* and Qing-quan Liu1*


1Beijing Hospital of Traditional Chinese Medicine, Capital Medical University, Beijing, China

2Beijing Institute of Traditional Chinese Medicine, Beijing, China

3Beijing Evidence-Based Chinese Medicine Center, Beijing, China

4School of Life Sciences, Beijing University of Chinese Medicine, Beijing, China

5Lhasa People's Hospital, Lhasa, China

[image: image2]

OPEN ACCESS

EDITED BY
 Sukhyun Ryu, Konyang University, Republic of Korea

REVIEWED BY
 Saber Soltani, Tehran University of Medical Sciences, Iran
 Raymond Salanga Dankoli, World Health Organisation, Ukraine

*CORRESPONDENCE
 Hong-bing Wang, wanghongbing@bjzhongyi.com 
 Qing-quan Liu, liuqingquan2003@126.com

†These authors have contributed equally to this work

RECEIVED 27 February 2023
 ACCEPTED 28 July 2023
 PUBLISHED 09 August 2023

CITATION
 Shao F, Li B, Shang J-j, Liu W-b, Wang H-b and Liu Q-q (2023) Characterization of mild or asymptomatic patient admitted with Omicron variant of COVID-19 infection in Tibetan mobile cabin hospital China, August—October 2022. Front. Public Health 11:1174944. doi: 10.3389/fpubh.2023.1174944

COPYRIGHT
 © 2023 Shao, Li, Shang, Liu, Wang and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Background: Prior to August 7, 2022, there had been no positive cases of novel coronavirus in Tibet for 920 consecutive days. However, with the first case of Omicron variant infection, the disease rapidly spread and was prevalent in Tibet for nearly 3 months, from August 7th to November 1st. With the spread of the epidemic, the local government responded quickly and established several mobile cabin hospitals to treat patients with mild and asymptomatic Omicron infection. However, the epidemiological and clinical characteristics of these patients are unknown.

Methods: This is a retrospective study including a total of 14,264 mild and asymptomatic cases with Omicron infection in Tibet between August to October, 2022. The clinical data and epidemiological characteristics of COVID-19 cases admitted to Tibet mobile cabin hospitals were collected by using standardized forms from mobile cabin hospital database system, including demographic characteristics, onset symptoms, medication use, past medical history, hospitalization time, and discharge time. In terms of statistical analysis, multivariate Cox regression model was used to analyze the relationship between case characteristics and the length of stay in hospital.

Results: Among 14,264 patients infected with Omicron, the average length of hospital stay was six (4–8, Interquartile range) days. Fifty percent of the patients were discharged by the 6th day, and 90% were discharged by the 10th day. Patients of all ages are generally susceptible to COVID-19, and there was no difference in discharge time, but the average length of hospital stay of Tibetan patients with COVID-19 was longer than that of Han patients. According to the statistics of clinical symptoms, sore throat (38.7%) and fever (19.4%) were the most common symptoms, while muscle pain (17.4%), cough (16.6%), and expectoration (13.2%) were also common. In addition, patients with chronic gastritis had significantly longer hospital stays.

Conclusion: Based on the experience of Tibet mobile cabin hospitals and data analysis, we believe that patients of all ages are generally susceptible to Omicron. Compared with other novel coronavirus strains, Omicron infected patients had a shorter hospital stay, and treatment of symptoms is expected to shorten the time of nucleic acid negative conversion.
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1. Introduction

Since the discovery of the coronavirus disease 2019 (COVID-19) at the end of 2019, the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has been continuously mutating, with the Omicron variant strain globally dominant at present, whereas the previously prominent alpha, beta, gamma, and delta strains now account for a relatively smaller proportion of the circulating strains. As one of the important variants of COVID-19, Omicron is a strain that specializes in immune evasion, with discrete and rapid transmission processes, and a lower pathogenicity than that of previous strains; with a certain degree of acquired immunity in the population conferred by vaccination, the symptoms of patients infected with Omicron are generally relatively mild (1, 2), only a few patients with severe symptoms needed treatment in hospital. To date, Omicron mutant strains have evolved into various subtypes, with the virulence of some of these strain subtypes continuously increasing (3). From August 7th to November 1st, 2022, multiple clusters of Omicron outbreaks occurred in the Tibet Autonomous Region. Given that Tibet is located on a plateau and lacks substantial medical services and has low vaccination rates, the rapidly disseminating Omicron outbreak posed a huge challenge to the medical and health systems in the region. Under the strong support of the State Council’s Joint Prevention and Control Mechanism Comprehensive Team, various provinces and cities assisted Tibet in conducting COVID-19 nucleic acid testing and provided outbreak treatment and rescue work.

Mobile cabin hospital originated from military warfare to ensure the medical needs of the frontline personnel. In 2020, in response to the sudden COVID-19 epidemic, China adopted mobile cabin hospitals for the first time. These mobile cabin hospitals can be quickly established on a large-scale at low construction costs, providing isolation, medical care monitoring, basic social life and other functions, which contribute to effectively curbing the spread of the virus (4). Since then, as the COVID-19 spread throughout China, shelter hospitals were adopted in a timely manner. Mobile cabin hospitals are generally large temporary hospitals that have been established in large public places and can centrally admit and treat patients with COVID-19, monitoring their condition, provide basic medical and health services, and effectively halting the spread of the virus. The construction of mobile cabin hospitals has laid an important foundation for the effective control of COVID-19 on multiple occasions in various parts of China and has become one of the core methods in China’s fight against the epidemic for the past 3 years. Since the outbreak of the epidemic in Tibet, local government established a series of effective measures to ensure that people frequently carried out COVID-19 nucleic acid testing. Community staff, medical staff in shelter hospitals, and hospitals have established a standardized referral system to treat patients appropriately. Medical staff doing scientific research in the shelter hospital could better understand the characteristics of the prevalence of COVID-19 in the area. Numerous mobile cabin hospitals have been used in large public places, such as convention and exhibition centers and stadiums, with a focus on treating patients with mild, common, or no symptoms of COVID-19, through the integrated use of traditional Chinese and Western medicine providing a tailored fight against COVID-19 outbreak in China.



2. Methods


2.1. Study design and data collection

Here, we included a total of 14,264 cases of Omicron infections admitted in a Tibetan mobile cabin hospital from August to October 2022. All cases were diagnosed based on the diagnosis and treatment protocol of the National Health Commission of the People’s Republic of China (9th edition). All data were collected by one of the largest mobile cabin hospitals in Tibet, and all cases were discharged from the cabin hospital following a COVID-19-negative nucleic acid test. All included cases were confirmed to be positive through evaluation by hospital emergency or fever clinic personnel, or community COVID-19 nucleic acid test screening. Patients were sent to the mobile cabin hospital for treatment within 2 days after diagnosis and were required to undergo daily COVID-19 testing and leave the cabin hospital following two consecutive days of COVID-19-negative nucleic acid test results. We collected the demographic, epidemiological, clinical data of cases using standardized forms.



2.2. Statistical analysis

Descriptive statistical methods were adopted to analyze the continuous variables and categorical variables for different ethnic cases (Tibetan, Han, and other), respectively. The statistical tests for the normal distribution of data included the Kolmogorov–Smirnov and Shapiro–Wilk tests. The differences between the groups were compared by chi-square test. Multivariate Cox regression model was used to analyze the relationship between case characteristics and the length of time in hospital. All statistical tests were two-sided with a significance level of <0.05. Statistical analysis was performed using GraphPad Prism (La Jolla, CA).



2.3. Ethical approval

The Ethics Review Committee of the Beijing hospital of Traditional Chinese Medicine, Capital Medical University provided approval for this study (No. 2022BL02-044-02). Additionally, patients’ personal identifying information was anonymized to ensure privacy.




3. Results

Data showed that the average length of hospital stay for patients infected with the Omicron strain was 6 days (4–8, Interquartile range, IQR; Table 1), which was shorter than the length of hospital stay for patients infected with the Alpha strain at the Wuhan mobile cabin hospital (16.08 ± 5.13 days) in March 2020, or compared with that of patients infected with the Omicron strain at the Shanghai mobile cabin hospital (7.18 ± 3.05 days) in June 2022 (5, 6). Figure 1A shows the number of patients with COVID-19 according to the length of hospital stay, with patients being discharged from the hospital starting from the third day. Figure 1B shows that 50% of patients with COVID-19 were discharged by the sixth day, whereas 90% of them were discharged after 10 days of hospital stay, consistent with the results from the Shanghai mobile cabin hospital. Figure 1C shows the length of hospital stay of patients with COVID-19 according to their age group. In our study, the age range of patients ranged from 1 to 91 years old, and infected patients involved various age groups. In the Shanghai mobile cabin hospital, patients aged 20–29 years old had the fastest recovery. Likewise, in the Tibetan mobile cabin hospital, patients aged 20–29 years old also showed a relatively shorter length of hospital stay (6.36 ± 3.14 days); patients aged 70–79 had longer hospital stays. However, no statistical difference was seen in the discharge time of patients across all age groups. Interestingly, in the Tibet mobile cabin hospital, patients were mainly Tibetans, with Han individuals being only a small portion of patients. Figure 1D shows that the average length of hospital stay of Tibetan patients with COVID-19 was longer than that of Han patients with COVID-19, which might be attributed to the low vaccination rate of Tibetan patients, and/or differences based on ethnicity. Figure 1E shows the number of patients with COVID-19 in the Tibetan mobile cabin hospital with accompanying symptoms and underlying medical conditions, recorded as requiring treatment. Sore throat was one of the main symptoms among patients, with other main symptoms including fever, muscle pain, cough, expectoration, and abnormal bowel movements. Figure 1F shows average length of hospital stay with different symptoms and underlying medical conditions. Only a small proportion (n < 600) of patients were recorded to have common underlying medical conditions, such as diabetes, hypertension, and chronic gastritis. To analyze the influence of these factors on the mitigation of COVID-19, we incorporated them into a Cox regression analysis.



TABLE 1 Demographic characteristics and accompanying symptoms of patients with COVID-19.
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FIGURE 1
 (A) The number of patients with COVID-19 with different lengths of hospital stay (D) in the Tibetan mobile cabin hospital. (B) Percentage of patients with COVID-19 who were discharged from the Tibetan mobile cabin hospital according to the length of hospital stay. Among them, 50% were discharged after 6 days, whereas 90% of them were discharged after 10 days of stay (dashed red lines). (C) The length of hospital stay of patients with COVID-19 of different age groups; the panel represents the average length of hospital stay of patients in each age group (the overall average length of hospital stay of patients was 6.43 ± 3.21 days). (D) Comparison of the length of hospital stay among Han, Tibetan, and other ethnic groups. (E) The number of people who required medication due to different symptoms and underlying medical conditions. (F) The average length of hospital stay for patients with different symptoms and underlying medical conditions.


Table 2 shows the results of Cox regression analysis. The multivariate model showed that Tibetan people with COVID-19 had a longer length of hospital stay than Han individuals and that the presence of accompanying symptoms that required treatment, such as sore throat, fever, cough, expectoration, and worsening of abnormal bowel movements were unfavorable factors for the relief of COVID-19 among patients.



TABLE 2 Univariate/multivariate Cox analysis of the effect of demographics, symptoms, and underlying medical conditions on the length of hospital stay of patients with COVID-19.
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4. Discussion

During the epidemic of COVID-19 in Tibet, despite the rapid spread of the Omicron variant and the relative shortage of medical resources, medical staff in all parts of China provided rapid support and established several mobile cabin hospitals in a short time to ensure that COVID-19 cases were isolated and treated effectively in a timely manner.

In this study, most cases were mild or asymptomatic. We analyzed COVID-19 cases in the largest mobile cabin hospital in Tibet and found that all age groups were susceptible to Omicron variant infection. Infection with the Omicron strain is associated with a shorter length of hospital stay and relatively faster recovery from symptoms in general, which was also supported by a recent United Kingdom study showing that the risk of hospitalization and mortality from Omicron were approximately 41 and 31% that of Delta, respectively, in the same period (7). At the time of onset, Omicron mainly attacks the respiratory system of the host. While its S protein cannot be effectively cut by transmembrane serine protease 2 in the lungs, rendering its ability to invade the lower respiratory tract lower than that of other strains, Omicron is still able to invade the upper respiratory tract very effectively, leading to fever, sore throat, cough, expectoration, and other symptoms (8). Exacerbation of these symptoms also indicated that viral testing required a longer time to produce a negative result leading to an extended hospital stay. Hence, timely treatment according to symptoms not only helps improve physical discomfort, but also facilitates the yield of a negative result for the Omicron nucleic acid test, thereby reducing the length of hospital stay. Our data show that the proportion of patients who reported underlying medical conditions on their own accord was relatively low, mostly consisting of patients with diabetes, hypertension, and chronic gastritis, potentially leading to data bias. Nevertheless, our analysis suggested that all three underlying medical conditions are potentially deleterious to the length of hospital stay of patients with COVID-19, although a statistical significance was only observed in patients with chronic gastritis. Research has shown that gastrointestinal dysfunction in patients with chronic gastritis or abnormal bowel movements can result in alterations to the gut microbiome and an increase in the levels of inflammatory cytokines, which might affect the prognosis of patients with COVID-19 (9). This suggested that attention should be given not only to the long-term treatment of patients with chronic diseases, but also to those with abnormal bowel movements. Although the variant strain of Omicron is different compared with the original strain used to produce the approved vaccine in China, our results suggest that the vaccine is still effective; thus, the low vaccination rate of Tibetan patients with COVID-19, may have contributed to their longer average hospital stay compared to Han patients.

As of November 1, 2022, the Omicron outbreak in Tibet was coming to an end; however, humanity will still has a long battle with such a cunning virus. Overall, the use of mobile cabin hospitals played a pivotal role in halting the spread of the outbreak and remains one of the key measures employed in various parts of China to overcome multiple rounds of outbreak over the years. As the virulence and pathogenicity of Omicron has gradually weakened, the various outbreak prevention policies of China are continuously optimized, with less large-scale COVID-19 nucleic acid screenings required, and with asymptomatic infections and mild cases being isolated at home, infected people are no longer restricted from purchasing the relevant therapeutic medications, rendering mobile cabin hospitals in China no longer a necessity in the fight against the outbreak. It is plausible that Omicron will continue to infect many people in the future, posing a challenge for China in view of its large population base, aging population, and notable disparity in the allocation of medical resources.

There are also some shortcomings in this study. First, most Omicron-infected individuals in the cabin hospital were mild or asymptomatic, and there is a lack of data support for severe or dying patients. Patients who are referred to the hospital for further treatment due to worsening conditions are also not included in the statistics, because the mobile cabin hospital’s patient diversion strategy and referral system, and the mobile cabin hospital’s statistical data do not include the relevant data of severe patients. Second, the information on Omicron infected individuals in the cabin hospital is not complete, such as vaccination status, nucleic acid CT values, and detailed disease history. But important information about patients was collected and statistically analyzed. It is hoped that this study will provide a basis for the epidemiology of the COVID-19 epidemic and a useful reference for the disease characteristics of mild or asymptomatic Omicron patients.



5. Conclusion

Based on the data from Tibetan mobile cabin hospital patients of all ages are susceptible to Omicron infection. Compared with other novel coronavirus strains, Omicron infected patients have a shorter hospital stay. In addition, symptomatic treatment with medications might shorten the time required to yield a COVID-19-negative nucleic acid test result from a previously positive patient. We believe that our report on patients with COVID-19 in Tibetan mobile cabin hospitals will facilitate understanding of the pathogenicity of Omicron and boost knowledge on its infection cycle and accompanying symptoms. As we continue to battle with the COVID-19 pandemic, we recommend that patients infected with the Omicron strain avoid exacerbation of symptoms caused by the infection as much as possible, through the provision of timely symptomatic treatment to eradicate the negative effects of Omicron more rapidly on the human body.
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