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Characteristics and implications of Omicron variant associated digestive system infections 
– Correspondence 

Dar Editor, 

South Africa first reported to the World Health Organization (WHO) 
the latest variant B.1.1.529 of SARS-CoV-2 in late November 2021. 
When compared with the other SARS-CoV-2 variants, the new variant 
carries a higher risk of infection and spreads faster, and was named by 
the WHO as “Omicron” [1].Since then, the Omicron variant BA.1 has 
been spreading rapidly worldwide, surpassing the previously dominant 
Delta variant [2]. Another variant of Omicron BA.2 was detected at the 
same time in several countries and regions, and its transmission ability 
even surpasses that of the variant BA.1. The effective reproduction 
number of the mutant BA.2 is 1.4 times that of the mutant BA.1, and the 
immunity induced by the currently available SARS-CoV-2 vaccines in 
the general population is ineffective against the mutant BA.2 in 
neutralization experiments [3]. Two other sub-variants of Omicron BA.4 
and BA.5 have replaced BA.2 as the dominant strains in South Africa in 
the beginning of May 2022, and their transmission ability further 
increased. This Letter to Editor addresses the clinical characteristics and 
implications of digestive tract infection of the Omicron variant strains. 

1. Pathogenic characteristics and clinical symptoms of Omicron 
variant infection 

A new round of local SARS-CoV-2 outbreaks has occurred in 
Shanghai, China since late February 2022, and the virus genomes belong 
to the BA.2 variant of Omicron [4]。The cumulative number of infected 
people had reached more than 650,000 by late May 2022, and asymp-
tomatic infection cases accounted for more than 90% of the total 
infected population. Deaths associated with this round of epidemic 
occurred mainly in elderly people over 60 years of age with a variety of 
serious underlying diseases and who had not been vaccinated or not 
fully vaccinated. All these show that the BA.2 variant of Omicron is very 
harmful to these elderly and also to children with weak immunity [3]. 
The most important way to curb asymptomatic infection of the Omicron 
variant strains is to cut off the chain of community transmission, and the 
Shanghai Government established several makeshift hospitals in various 
administrative regions to receive asymptomatically infected patients for 
isolation and treatment. The mean time for nucleic acid negative con-
version is about 5–7 days. There is no specific symptom in the early stage 
of the disease. Mild upper respiratory tract irritation occurs 12–72 hours 
later, mainly presenting as sore throat and hoarseness. Gastrointestinal 
symptoms are rare. A prospective observational study which involved 
more than 60,000 SARS-CoV-2 patients in the United Kingdom showed 
patients infected with the Omicron variant were less likely to develop 
nasal congestion (hyposmia) than the Delta variant, while sore throat 
and hoarseness were more common. Complications of other organs such 
as gastrointestinal symptoms were relatively rare [2]. The possible 

reason for the strong transmissibility and mild symptoms of the Omicron 
variant is probably related to the crystal structure changes caused by 
more than 30 mutations in the virus Spike protein [5]. 

2. Omicron strains and childhood hepatitis 

The experience in Shanghai showed gastrointestinal symptoms 
caused by Omicron variants to be relatively rare. Kei et al. demonstrated 
that the Omicron variant strain had a lower proliferation efficiency in 
the intestinal model. They assayed the viral RNA and titer in the culture 
supernatant and found that the Omicron variants had an extremely low 
replication capacity [6]. A large retrospective study on the Omicron 
outbreak in South Africa showed that the hospitalization rate in ado-
lescents and children to be significantly higher than those reported in 
the previous outbreaks. Children under the age of 20 years accounted for 
14.3% of the total number of hospitalized patients, and about 25.4% of 
infected children under the age of 5 years needed hospitalization [7]. In 
the United States, the hospitalization rate of children infected with 
Omicron was also reported to be high, and 19% infected children 
required ICU treatment [8]. The possible reasons are weak immunity, 
low vaccination rates, and high respiratory infection rates in adolescents 
and children. Recently, the United Kingdom, the United States, Japan 
and other countries reported unexplained acute hepatitis in children 
with a history of Omicron variant infection. The pathological cause may 
be due to continuous release of viral proteins from the Omicron variant 
that resides in the intestinal epithelium, resulting in production of 
“superantigens” which mediate multisystem inflammatory syndrome in 
children who present with fever, rash, vomiting and diarrhea. If an 
adenovirus is infected during this process, the influence of the “super-
antigen” becomes more obvious, resulting in abnormal immunity reac-
tion and an outbreak of acute hepatitis [9]. Hiroshi et al. collected 
information on Omicron infection in 39 countries and found that 
countries with fulminant hepatitis in children also had a higher number 
of Omicron infections (p = 0.013). They postulated that previous 
exposure to Omicron variants increases the risk of developing severe 
hepatitis in children [10]. Although the Omicron variant is less repli-
cable in intestinal epithelium, particular attention should be paid to 
infection of the Omicron variant in children because it can cause more 
serious complications. 

3. Fecal excretion and sewage detection of Omicron strains 

Notably, the SARS-CoV-2 virus can be isolated from the feces of more 
than half of infected individuals, suggesting that the SARS-CoV-2 virus 
can infect and replicate in the gut. Anal swab nucleic acid test results 
have gradually attracted our attention. For patients who were admitted 
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to our hospital during the Shanghai epidemic, the positive rate of anal 
swabs from people infected with the Omicron strain was higher than 
those from people infected with the original COVID-19 strains. The re-
sults of anal swabs are now also used as one of the criteria to decide 
whether a patient should be discharged home. When the SARS-CoV-2 
pandemic broke out globally at the beginning of 2020, the Wuhan 
Institute of Virology in China detected virus content in wastewater near 
designated quarantine hospitals, and also found the number of infected 
people was increased in regions where the virus content in wastewater 
was high, suggesting wastewater testing can serve as an early warning 
signal of gathering of infected persons. Since the outbreak of COVID-19, 
the Swedish Centre for Environmental Epidemiology has been con-
ducting virus testing in Swedish urban wastewater to monitor the spread 
of the SARS-CoV-2 virus. Their results in February 2022 showed that the 
virus content of the Omicron variant surpassed that of the Delta variant 
[11]. The Department of Laws and Regulations of the National Health 
Commission of the People’s Republic of China issued a notice on the 
“Standards for Novel Coronavirus Enrichment and Concentration in 
Sewage and Nucleic Acid Detection Methods” in April 2022, which 
standardizes nucleic acid sampling and detection methods in sewage 
[12]. The use of regional wastewater virus detection hopefully can 
quickly curb the spread of the virus in an early stage with the advantages 
of low cost, rapidity and high accuracy. 

4. Summary 

The Omicron variant has the characteristics of fast transmission, mild 
symptoms, and ease to cause regional cluster outbreaks. Special atten-
tion should be paid to the protection of immunocompromised people, 
the elderly and young children. To facilitate early detection and pre-
vention of regional virus transmission, continual regional wastewater 
testing is recommended. 

Please state whether ethical approval was given, by whom and 
the relevant Judgement’s reference number 

None. 

Please state any sources of funding for your research 

This work was supported by the first affiliated hospital of the Naval 
Medical University (COVID-ZD-013). 

Author contribution 

Please specify the contribution of each author to the paper, e.g. study 
design, data collections, data analysis, writing. Others, who have 
contributed in other ways should be listed as contributors. Yunjie Shi: 
Drafting of the manuscript. Zubing Mei: Conceptualization, Critical 
revision of the manuscript for important intellectual content. Hao Wang: 
Conceptualization, Study concept and design. 

Please state any conflicts of interest 

None. 

Provenance and peer review 

Not commissioned, internally peer-reviewed. 

Research registration unique identifying number (UIN) 

None. 

Guarantor 

The Guarantor is the one or more people who accept full re-
sponsibility for the work and/or the conduct of the study, had access to 
the data, and controlled the decision to publish. Please note that 
providing a guarantor is compulsory. 

Data statement 

This correspondence did not yield data and thus no data were 
available. 

References 

[1] C. Maslo, R. Friedland, M. Toubkin, A. Laubscher, T. Akaloo, B. Kama, Charac-
teristics and outcomes of hospitalized patients in South Africa during the COVID-19 
omicron wave compared with previous waves, JAMA 327 (6) (2022) 583–584, 
https://doi.org/10.1001/jama.2021.24868. 

[2] C. Menni, A.M. Valdes, L. Polidori, M. Antonelli, S. Penamakuri, A. Nogal, et al., 
Symptom prevalence, duration, and risk of hospital admission in individuals 
infected with SARS-CoV-2 during periods of omicron and delta variant dominance: 
a prospective observational study from the ZOE COVID Study, Lancet 399 (10335) 
(2022) 1618–1624, https://doi.org/10.1016/s0140-6736(22)00327-0. 

[3] D. Yamasoba, I. Kimura, H. Nasser, Y. Morioka, N. Nao, J. Ito, et al., Virological 
characteristics of the SARS-CoV-2 Omicron BA.2 spike, Cell (2022), https://doi. 
org/10.1016/j.cell.2022.04.035. 

[4] X. Zhang, W. Zhang, S. Chen, Shanghai’s life-saving efforts against the current 
omicron wave of the COVID-19 pandemic, Lancet (2022), https://doi.org/ 
10.1016/s0140-6736(22)00838-8. 

[5] Y. Zhang, T. Zhang, Y. Fang, J. Liu, Q. Ye, L. Ding, SARS-CoV-2 spike L452R 
mutation increases Omicron variant fusogenicity and infectivity as well as host 
glycolysis, Signal Transduct. Targeted Ther. 7 (1) (2022) 76, https://doi.org/ 
10.1038/s41392-022-00941-z. 

[6] K. Miyakawa, M. Machida, T. Kawasaki, M. Nishi, H. Akutsu, A. Ryo, Reduced 
replication efficacy of SARS-CoV-2 Omicron variant in "mini-gut" organoids, 
Gastroenterology (2022), https://doi.org/10.1053/j.gastro.2022.04.043. 

[7] W. Jassat, S.S. Abdool Karim, C. Mudara, R. Welch, L. Ozougwu, M.J. Groome, et 
al., Clinical severity of COVID-19 in patients admitted to hospital during the om-
icron wave in South Africa: a retrospective observational study, Lancet Global 
Health (2022), https://doi.org/10.1016/s2214-109x(22)00114-0. 

[8] D.S. Shi, M. Whitaker, K.J. Marks, O. Anglin, J. Milucky, K. Patel, et al., Hospi-
talizations of children aged 5-11 Years with laboratory-confirmed COVID-19 - 
COVID-NET, 14 states, March 2020-February 2022, MMWR Morb. Mortal. Wkly. 
Rep. 71 (16) (2022) 574–581, https://doi.org/10.15585/mmwr.mm7116e1. 

[9] P. Brodin, M. Arditi, Severe acute hepatitis in children: investigate SARS-CoV-2 
superantigens, Lancet Gastroenterol. Hepatol. (2022), https://doi.org/10.1016/ 
s2468-1253(22)00166-2. 

[10] H. Nishiura, S.M. Jung, K. Hayashi, High population burden of Omicron variant 
(B.1.1.529) is associated with the emergence of severe hepatitis of unknown eti-
ology in children, Int. J. Infect. Dis. (2022), https://doi.org/10.1016/j. 
ijid.2022.05.028. 

[11] Casey R.J. Hubert NA, Barbara J. Waddell, Maria E. Hasing, Yuanyuan, Qiu MF, 
Nathanael B.J. Harper, María A. Bautista, Tiejun Gao, Chloe, Papparis JVD, Kris-
tine Du, Kevin Xiang, Leslie Chan, Laura Vivas, Puja, Pradhan JM, Kashtin Low, 
Whitney E. England, Darina Kuzma, John, Conly MCR, Gopal Achari, Jia Hu, Jason 
L. Cabaj, Chris Sikora, Larry Svenson, Nathan Zelyas, Mark Servos, Jon Meddings, 
Steve E.Hrudey, Kevin Frankowski, Michael D. Parkins, Xiaoli Lilly Pang, Bonita E. 
Lee. Emergence and spread of the SARS-CoV-2 omicron variant in Alberta com-
munities revealed by wastewater monitoring. medRxiv.preprint.doi:10.1101/ 
2022.03.07.22272055. 

[12] National Health Commission of the People’s Republic of China, Method for 
Enrichment and Nucleic Acid Detection of SARS-CoV-2 in Sewage, 2022. //. 

Yunjie Shi 
Department of Colorectal Surgery, The Second Affiliated Hospital, Naval 

Medical University, 200003, Shanghai, China 

Zubing Mei* 

Department of Anorectal Surgery, Shuguang Hospital, Shanghai University 
of Traditional Chinese Medicine, 201203, Shanghai, China 

Anorectal Disease Institute of Shuguang Hospital, 201203, Shanghai, China 

Hao Wang** 

Department of Colorectal Surgery, The First Affiliated Hospital, Naval 
Medical University, 200433, Shanghai, China 

* Corresponding author. Department of Anorectal Surgery, Shuguang 
Hospital, Shanghai University of Traditional Chinese Medicine, 

Correspondence                                                                                                                                                                                                                                  

https://doi.org/10.1001/jama.2021.24868
https://doi.org/10.1016/s0140-6736(22)00327-0
https://doi.org/10.1016/j.cell.2022.04.035
https://doi.org/10.1016/j.cell.2022.04.035
https://doi.org/10.1016/s0140-6736(22)00838-8
https://doi.org/10.1016/s0140-6736(22)00838-8
https://doi.org/10.1038/s41392-022-00941-z
https://doi.org/10.1038/s41392-022-00941-z
https://doi.org/10.1053/j.gastro.2022.04.043
https://doi.org/10.1016/s2214-109x(22)00114-0
https://doi.org/10.15585/mmwr.mm7116e1
https://doi.org/10.1016/s2468-1253(22)00166-2
https://doi.org/10.1016/s2468-1253(22)00166-2
https://doi.org/10.1016/j.ijid.2022.05.028
https://doi.org/10.1016/j.ijid.2022.05.028
http://refhub.elsevier.com/S1743-9191(22)00527-1/sref12
http://refhub.elsevier.com/S1743-9191(22)00527-1/sref12


International Journal of Surgery 104 (2022) 106750

3

Anorectal Disease Institute of Shuguang Hospital, 528 Zhangheng Road, 
Shanghai, 201203, China. 

** Corresponding author. Department of Colorectal Surgery, Changhai 
Hospital, Second Military Medical University, 168 Changhai Road, 

200433, Shanghai, China. 

E-mail addresses: herrmayor@126.com, herrmayor@shutcm.edu.cn (Z. 
Mei). 

E-mail address: wanghaohh@vip.126.com (H. Wang). 

Correspondence                                                                                                                                                                                                                                  

mailto:herrmayor@126.com
mailto:herrmayor@shutcm.edu.cn
mailto:wanghaohh@vip.126.com

	Characteristics and implications of Omicron variant associated digestive system infections – Correspondence
	1 Pathogenic characteristics and clinical symptoms of Omicron variant infection
	2 Omicron strains and childhood hepatitis
	3 Fecal excretion and sewage detection of Omicron strains
	4 Summary
	Please state whether ethical approval was given, by whom and the relevant Judgement’s reference number
	Please state any sources of funding for your research
	Author contribution
	Please state any conflicts of interest
	Provenance and peer review
	Research registration unique identifying number (UIN)
	Guarantor
	Data statement
	References


