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Purpose: Omicron, a variant of COVID-19, is becoming a major issue of global concern. Its high transmissibility may bring
challenges to the distribution of health care in a large population country like China. Investigating the behavior of the virus in the
Chinese population will certainly help to plan for the upcoming surge of Omicron. Therefore, we made a preliminary analysis of the
clinical and epidemiological characteristics of suspected cases of Omicron at the early stage of the surge.

Patients and Methods: The study was conducted in Nanyang Central Hospital, a tertiary hospital, from 21st December, 2022 to 8th
January, 2023. A total of 210 patients underwent demographic characteristics and clinical symptom collection from their medical
records. Moreover, sputum culture was also conducted to explore the types of bacterial or fungal infections.

Results: Our results showed that 5 patients (4.1%) were aged 1649, 40 patients (32.5%) were aged 50-70, and 78 patients (63.4%)
were aged 70 or more in the severe group. The proportion of male patients with severe diseases infected with Omicron is higher than
that of female patients and the proportion of severe cases increases with age. The main symptoms of patients infected with Omicron
are cough (91, 74.0%), fever (90, 73.2%), and asthma (73, 59.3%). The pathogens Streptococcus pneumoniae (71, 31.0%),
Staphylococcus aureus (46, 20.1%), Mycoplasma pneumoniae (26, 11.4%), Klebsiella pneumoniae (18, 7.9%), Acinetobacter
baumannii (13, 5.7%), and Haemophilus influenzae were detected in lower respiratory tract.

Conclusion: This study suggests that age >70 is a risk factor for severe COVID-19 and that patients often have bacterial or fungal
infections. Our research results may help to provide effective treatment for patients with Omicron infection and also contribute to
health economic analysis and research to assist future public health decision-making.
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Introduction

Coronavirus disease 2019 (COVID-19) is an acute infectious disease of the respiratory system caused by novel
coronavirus infection, which is mainly transmitted through droplets and contact." COVID-19 has the characteristics of
strong infectivity, rapid transmission, and general susceptibility among people.” Since the outbreak of COVID-19, it has
evolved and mutated in the process of transmission, and has formed multiple variants including Alpha, Beta, Gamma,
Delta and Omicron.® South Africa first detected a COVID-19 variant (B.1.1.529) from case samples, and the World
Health Organization named it Omicron variant on 25th November 2021.* Since January 2022, Omicron has surpassed all
previous mutants in its super transmissibility and replaced Delta as the main transmission strain in the world.’

The Omicron (B.1.1.529) variant is from the B.1.1 lineage and belongs to the same lineage as Alpha (B.1.1.7), which
is one of the evolutionary branches of SARS-CoV-2.” The researchers analyzed the variant sequences of Omicron variant
and 3590 other COVID-19 strains, and found that Omicron is likely to be isolated from other strains in the middle of
2020 for parallel evolution. Compared with wild strains or other variant of concern (VOC), Omicron variant has more

mutations, which is likely to exhibit stronger infectivity and immune escape ability than Delta mutant. The risk ratio of
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re-infection and primary infection of Omicron variant is 2.39, which is 3 times that of Beta and Delta variants.’
Moreover, the immune escape characteristics of Omicron variant are obvious, and the proportion of symptomatic
cases is smaller, and the infection interval is shorter, indicating that the immune response can protect the human body
from symptomatic reinfection, but this protection tends to weaken with time.® The neutralizing activity of Omicron
variant to most monoclonal antibodies was completely or substantially lost.” The super-transmission ability and immune
escape ability of Omicron variant have increased the pressure of epidemic prevention and control, bringing new
challenges to the development of vaccine and antibody-related drugs for Omicron variant.

Although some studies claim that the clinical severity of omicron patients is slight in nature, several reports show that
the infection caused by Omicron may be no less than that caused by Delta.*'® Since December 2022, the Chinese
government’s epidemic prevention and control policy has been adjusted, and the number of people infected with Omicron
has soared. Considering China’s large population, how the surge is going in the large number of infected people will be
a matter of huge concern. At present, few studies in China have recorded the course of COVID-19 patients infected by
Omicron. In this context, we carried out a study to record the clinical and epidemiological characteristics of the suspected
Omicron patients. The information provided in this study will help to plan medical resources and formulate appropriate
policies to properly respond to the potential surge in Omicron.

Methods

Study Population

The 210 samples selected for this study are the suspected cases of Omicron (BA.5.2) admitted by Nanyang Central
Hospital, a tertiary hospital, from 21st December, 2022 to 8th January, 2023 (This period was the time when the number
of infected people with Omicron increased sharply in Nanyang City, China).

Data Collection and Analysis

The relevant information of this study was obtained by reading the electronic medical record file, collecting the general
situation of the case (age, sex, etc.), basic clinical characteristics, laboratory examination results and treatment measures
within 48 hours after admission. BMI < 18.5 is considered underweight, 18.5 < BMI < 25 is considered normal-weight,
and BMI > 25 is considered overweight. The data were shown as mean + standard deviation. SPSS 25.0 software was
used for statistical analysis of the data. The counting data was expressed in (%), and the inter-group comparison was
performed by a two-tailed Student’s ¢-test. In all cases, p-values <0.05 were considered significant.

Ethical Approval

This research was approved by the Nanyang Central Hospital medical ethics committee. This study was conducted
conforming to the Helsinki declaration of 1975, as revised in 2000 and 2008 concerning human and animal rights. In this
study, the informed consent form of the father of a patient under the age of 18 has been obtained.

Results

Demographics and Baseline Characteristics

A total of 210 cases were included in the present study. The severe group comprised 123 patients (58.6%) and the non-severe
group 87 (41.4%). The sample consisted of 131 males (62.4%) and 79 females (37.6%) with a sex ratio of 1.7. In the severe
group, there were 80 males (65.0%) and 43 females (35.0%), with a sex ratio of 1.9 (Figure 1A). There were 51 males (58.6%)
and 36 females (41.4%) in the non-severe group, with a sex ratio of 1.4 (Figure 1B). The mean age of all cases was 67.6 years
(£13.7). In the severe group, 5 patients (4.1%) were aged 1649, 40 patients (32.5%) were aged 50-70, and 78 patients
(63.4%) were aged 70 or more. In the non-severe group, 15 patients (17.2%) were aged 1649, 41 patients (47.1%) were aged
50-70, and 31 patients (35.6%) were aged 70 or more. The mean BMI of all cases was 24.1 + 3.5 (Figure 1C). In the severe
group, there were 8 (6.5%) underweight (BMI < 18.5) patients, 73 (59.3%) normal-weight (18.5 < BMI < 25) patients and 42
(34.1%) overweight (BMI > 25) patients. In the non-severe group, there were 4 (4.6%) underweight (BMI < 18.5) patients, 44
(50.6%) normal-weight (18.5 < BMI < 25) patients and 39 (44.8%) overweight (BMI > 25) patients.

2366 e International Journal of General Medicine 2023:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Miao et al

( )160 ( )160 (C)160
[ Non-severe [ Non-severe [ Non-severe
[_Isevere [ Isevere [ Isevere
1204 120 120
g £ |5
8 3 3
° 80 ° 804 ° 80
2] (7] [2]
© © ©
O O (6]
40 40 40
0 . . 0 T T T 0 T T T
Male Female 16sAge<50  50sAge<70 Agez70 BMI<185  18.5sBMI<25 BMI225
Gender Age BMI

Figure | Demography of study participants. (A) severe and non-severe case counts by sex; (B) severe and non-severe case counts by age; (C) severe and non-severe case
counts by BMI. BMI (Body Mass Index) = weight/height’; weight (kg), height (m).

Clinical Manifestations of Patients

Clinical symptoms of all patients are summarized in Table 1. All the symptomatic patients had one or more of the twelve
symptoms including cough, fever, asthma, expectoration, dyspnea, chest tightness, weakness, chest pain, hiccup, ambiguity of
consciousness, nasal congestion, and palpitation. In the severe group, 91 (74.0%) patients had cough, 90 (73.2%) patients had
fever, 73 (59.3%) patients had asthma, 32 (26.0%) patients had expectoration, and 13 (10.6%) patients had chest tightness. In
the non-severe group, 66 (75.9%) patients had cough, 55 (63.2%) patients had fever, 35 (40.2%) patients had asthma, 29
(33.3%) patients had expectoration, and 13 (10.6%) patients had chest tightness. In the severe group, 15 patients exhibited
dyspnea, while in the non-severe group, only 1 patient exhibited dyspnea. Other symptoms including weakness, chest pain,
hiccup, ambiguity of consciousness, nasal congestion, and palpitation occurred less frequently in both groups.

Laboratory Findings
Laboratory parameters were tested and recorded for all patients on the day of admission (Table 2). The average leukocyte
count in severe group was 9.3x10°/L, and that in non-severe group was 6.5x10%/L. The average cell counts of lymphocyte had

Table 1 Symptoms of Patients in This Study

Symptoms Severe Non-Severe
Frequency Percentage Frequency Percentage

Cough 91 74.0% 66 75.9%

Fever 90 73.2% 55 63.2%
Asthma 73 59.3% 35 40.2%
Expectoration 32 26.0% 29 33.3%
Dyspnea 15 12.2% | 1.1%

Chest Tightness 13 10.6% 13 14.9%
Weakness 6 4.9% 5 5.7%

Chest Pain | 0.8% 4 4.6%

Hiccup | 0.8% 0 0.0%
Ambiguity of Consciousness | 0.8% 0 0.0%

Nasal Congestion 0 0.0% | 1.1%
Palpitation 0 0.0% 3 3.4%
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Table 2 Laboratory Parameters of Patients in This Study

Severe Non-Severe p-value
Leukocyte (10°/L) 9.3 6.5 <0.001
Lymphocyte (10%/L) 1.1 1.6 <0.001
Neutrophils (10°/L) 7.6 4.3 <0.001
ESR 121.4 40.8 <0.001
IL-6 (pg/mL) 147.0 32.1 <0.001
CRP (mg/L) 38.2 15.3 <0.001
PCT (ng/mL) 5.8 53 0.8294
Ferritin (ug/L) 656.9 260.1 <0.001
D-Dimer (ng/L) 51933 1059.1 <0.001
ALB (g/L) 313 377 <0.001
AST (U/L) 444 235 <0.001
ALT (U/L) 44.5 25.0 <0.001

Note: p-value state differences between non-severe and severe patients.
Abbreviations: ESR, erythrocyte sedimentation rate; IL-6, Interleukin-6; CRP,
C-reactive protein; ALB, albumin; AST, aspartate aminotransferase; ALT, alanine
aminotransferase.

an average of 1.1x10%/L in the severe group vs 1.6x10°/L in the non-severe group. The average cell count of neutrophils was
7.6x10%/L in the severe group vs 4.3x10°/L in the non-severe group. The average content of ESR in the severe group is 121.4
pg/mL, which is 2.98 times that of the non-severe group (40.8 pg/mL). The average content of IL-6 in the severe group is 147
pg/mL, which is 4.6 times that of the non-severe group (32.1 pg/mL). The average CRP in severe group was 38.2 mg/L and
that in non-severe group was 15.3 mg/L. The average PCT had an average of 5.8 ng/mL in the severe group vs 5.3 ng/mL in the
non-severe group. The average content of ferritin in the severe group is 656.9 pg/L, which is 2.53 times that of the non-severe
group (260.1 pg/L). The average content of D-Dimer in the severe group is 5193.3 pg/L, which is 3.9-fold higher than that of
the non-severe group (1059.1 pg/L). The average ALB had an average of 31.3 g/L in the severe group vs 37.7 g/L in the non-
severe group. The average content of AST in the severe group is 44.4 U/L, which is 1.9 times that of the non-severe group
(23.5 U/L). The average ALTU in severe group was 44.5 U/L and that in non-severe group was 25.0 U/L. The content of
leukocyte, neutrophils, ESR, IL-6, CRP, ferritin, D-Dimer, AST and ALT in the severe group is significantly higher than that of
the non-severe group (p<0.001). The content of lymphocyte and ALB in the severe group is significantly lower than that of the
non-severe group (p<0.001). There is no significant difference in PCT content between severe group and non-severe group
(p=0.829).

Distribution of Pathogens in Lower Respiratory Tract Infections

A total of 229 pathogens were detected in these patients (Figure 2). Among them, 204 strains (89.1%) were bacteria and
25 strains (10.9%) were fungi. As shown in Figure 2A, the pathogens with high detection rate are Streptococcus
pneumoniae (71, 31.0%), Staphylococcus aureus (46, 20.1%), Mycoplasma pneumoniae (26, 11.4%), Klebsiella pneu-
moniae (18, 7.9%), Acinetobacter baumannii (13, 5.7%), and Haemophilus influenzae (11, 4.8%). As shown in
Figure 2B, the sex ratio of infection with S. pneumoniae, S. aureus, M. pneumoniae, K. pneumoniae, A. baumannii,
H. influenzae, Aflatoxin, Aspergillus, and Escherichia coli are 1.4, 1.9, 1.4, 1.6, 1.8, 1.7, 1.7, and 1.5, which are similar
with the all sample sex ratio. This result suggests that there is no clear correlation between the type of the main infectious

pathogens and sex of patients.
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Figure 2 (A) Bacterial and fungal frequency of infection in patients with Omicron; (B) bacterial and fungal frequency of infection in male and female patients with Omicron.

Discussion

The study investigated the clinical and laboratory findings of 210 Omicron patients who were admitted to a tertiary
hospital for medical observation after the adjustment of the Chinese government’s epidemic prevention and control
policies. Our results show that in the severe group, there were 80 males (65.0%) and 43 females (35.0%), with a sex ratio
of 1.9, while the overall sample sex ratio was 1.7. This result suggests that the proportion of male patients with severe
diseases infected with Omicron is higher than that of female patients. This phenomenon is consistent with the result that
the hospital admission rate and mortality rate of men were higher than that of women during the COVID-19 pandemic in
China (2020)."" A recent study evaluated the role of androgens in the severity and mortality of COVID-19 and reported
that the androgen-mediated mechanism could explain this gender difference.'? Androgen increased the expression of type
II transmembrane serine protease (TMPRSS2) and angiotensin converting enzyme 2 (ACE2), which made the new
coronavirus enter the host cell, and the expression in young men was higher than that in women.'?

This study shows that 5 patients (4.1%) were aged 1649, 40 patients (32.5%) were aged 50-70, and 78 patients
(63.4%) were aged 70 or more in the severe group (Figure 1B). It can be found that the proportion of severe cases
increases with age. Previous clinical studies have exhibited that in the COVID-2 pandemic, age is positively correlated
with the disease severity and mortality after COVID-19 infection and is the strongest risk factor.'? A recent study showed
that the response of aging mice to COVID-19 infected interferon and adaptive antibody was significantly lower than that
of young mice.'* The results of this study indicate that there is no obvious relationship between BMI and the proportion
of severe cases. The size of BMI not only affects the changes of other functional and quality indicators of the human
body but also directly affects the health status. In addition, excessive BMI index may have a negative impact on the
relevant functions of the human body. Overweight or obesity may increase the probability of adults suffering from
cardiovascular and cerebrovascular diseases, hypertension, diabetes, and endocrine system diseases. At present, there is
no report proving the relationship between BMI and the probability of infection with COVID-19, but too high BMI may
aggravate the symptoms after infection.'

Our results reveal that all the symptomatic patients had one or more of the twelve symptoms including cough, fever,
asthma, expectoration, dyspnea, chest tightness, weakness, chest pain, hiccup, ambiguity of consciousness, nasal
congestion, and palpitation (Table 1). The main symptoms are cough (91, 74.0%), fever (90, 73.2%), and asthma (73,
59.3%). Few people in our patients have been recorded with myalgia, runny nose, headache, cold, fatigue and night
sweats, which are reported to be new symptoms of western counterparts.'® The laboratory test results reveal that the
content of leukocyte, neutrophils, ESR, IL-6, CRP, ferritin, D-Dimer, AST and ALT in the severe group is significantly
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higher than that of the non-severe group (p<0.001). In addition, the pathogens S. pneumoniae, S. aureus, M. pneumoniae,
K. pneumoniae, A. baumannii, and H. influenzae were detected in lower respiratory tract. Omicron infection may precede
the previous microbial infection, or co-infection or overlapping infection.'” The risk of microbial co-infection increased
significantly, and the risk of death and severe disease increased significantly.'™'? However, the mechanism of co-
infection is not clear and needs further study.

Several limitations should be mentioned in this study. Our study only includes Omicron patients in a hospital in
Nanyang City, which does not fully represent the overall population of Omicron infected patients. Due to the adjustment
of the epidemic prevention and control policy and the hospital reception plan, it is impossible to carry out laboratory and
radiological examinations for all patients.

Our study describes in detail the clinical characteristics of severe and non-severe patients infected with Omicron. We
found that the proportion of male patients with severe diseases infected with Omicron is higher than that of female
patients and the proportion of severe cases increases with age. The main symptoms of patients infected with Omicron are
cough (91, 74.0%), fever (90, 73.2%), and asthma (73, 59.3%). The laboratory test results reveal that the content of
leukocyte, neutrophils, ESR, IL-6, CRP, ferritin, D-Dimer, AST and ALT in the severe group is significantly higher than
that of the non-severe group (p<0.001). In addition, the pathogens S. pneumoniae, S. aureus, M. pneumoniae,
K. pneumoniae, A. baumannii, and H. influenzae were detected in lower respiratory tract. Our research results may
help to provide effective treatment for patients with Omicron infection. It will also contribute to health economic analysis
and research to assist future public health decision-making.
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