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Abstract 
There has been an epidemic of the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) delta variant in Jingmen, 
China, and the clinical and epidemiological characteristics of all patients infected with SARS-CoV-2 delta variant in an epidemic 
are rarely reported. All the coronavirus disease 2019 (COVID-19) patients diagnosed in Jingmen in August 2021 were enrolled 
in this study. Epidemiological data and clinical characteristics were analyzed. Of 58 patients (38 male and 20 female), 11 were 
children. The mean age was 35 years, and the median age was 39 years (range, 1–60 years; interquartile range, 28–51). The 
infectivity of the SARS-CoV-2 Delta variant may have increased, but pathogenicity could have decreased significantly. The vast 
majority of patients had either no symptoms or mild symptoms. Even though the variant virus is highly contagious, control 
measures have proven effective. Symptoms included fever (53%), cough (48%), headache (6%), runny nose (13%), loss of smell 
and taste (6%), elevated C-reactive protein (26%), increased neutrophil count (13%), decreased eosinophil count (21%), and 
elevated mononuclear granulocytes (26%). Thirty-eight of the 47 adults showed lymphocyte decline, but none of the children 
showed a significant decline, and more than half of them showed an increase. Thirty patients had no pneumonia, 27 patients had 
mild pneumonia, and only one patient with multiple chronic diseases had severe pneumonia. None of the 11 children had been 
vaccinated, 10 did not have pneumonia, and 1 had a small lung lesion. The number of new patients disappeared in 15 days after 
the lockdown of the city.

Abbreviations:  COVID-19 = the coronavirus disease 2019, SARS-CoV-2 = severe acute respiratory syndrome coronavirus-2, 
RT-PCR = real-time reverse transcription polymerase chain reaction.
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1. Introduction

The outbreak of a novel coronavirus was first reported on 
December 31, 2019. The World Health Organization designated 
it severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) and termed it the coronavirus disease 2019 (COVID-
19).[1–3] COVID-19 was declared a global pandemic after the 
SARS-CoV-2 spread rapidly in a growing number of countries.[4] 
By August 31, 2021, over 200 million people were infected with 
COVID-19, with 4.5 million deaths reported worldwide.[5]

The Delta variant of SARS-CoV-2 was originally identified in 
India in December 2020 and has since been detected in about 60 
countries.[6] It has a potentially higher rate of transmission than 
the original strain due to its greater ability to evade the host’s 
immune system.[7–9]

China eliminated all cases of COVID-19 through strict con-
trol measures, but cases were later introduced as large numbers 
of returnees entered the country.[10] In July 2021, new COVID-
19 cases were confirmed among custodial staff working at 

Lukou International Airport in Nanjing, China, and cases rap-
idly increased and spread to several cities across the country.[11]

Jingmen, a city of about 800,000 people in central Hubei 
province, is 250 kilometers from Wuhan. In January 2020, the 
COVID-19 outbreak occurred in Jingmen for the first time. It 
was eradicated within two months by strict prevention and con-
trol measures, and no new cases were reported for more than 
one year.[12]

Through routine nucleic acid testing of people returning 
from Wuhan, a new COVID-19 case was confirmed in Jingmen 
on August 4, 2021. The government immediately conducted 
nucleic acid tests on all citizens, and the city was locked down 
two days later. All markets were closed, and all citizens, except 
for medical workers and public servants, were banned from 
leaving their homes. Daily necessities were ordered online and 
distributed by public servants. After two weeks of lockdown, no 
new cases were reported. A total of 58 people were directly or 
indirectly infected. The SARS-CoV-2 Delta variant was deter-
mined to be responsible for these infections, and epidemiological 
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investigation confirmed that the outbreak had been indirectly 
transmitted from Nanjing.

Previous studies have shown that people infected with the 
SARS-CoV-2 Delta variant have high rates of hospitalization, 
severe illness, and mortality.[13–15] However, because most of the 
patients in these studies were hospitalized, asymptomatic infec-
tions and some mild cases may not have been included, and the 
clinical and epidemiological characteristics of all patients in an 
outbreak have rarely been reported.

2. Methods
Patients: All 58 cases were confirmed at Jingmen First People’s 
Hospital from August 4, 2021, to August 25, 2021. They 
were all from the downtown area of Jingmen. This study was 
approved by the Ethics Committee of Jingmen First People’s 
Hospital. Verbal consent was obtained from the patients before 
data collection.

Procedures and methods: Clinical data were collected 
from the patients’ medical records, including gender, age, 
COVID-19 vaccination history, clinical manifestations, labo-
ratory examination, lung computed tomography, treatment, 
and prognosis; the prognosis was counted up to October 29, 
2021. If more information was required, we communicated 
with the attending physician, the patients, and their family. 
Throat swabs were obtained from the upper respiratory tract 
for real-time reverse transcription polymerase chain reaction 
(RT-PCR). The Wuhan Institute of Virology provided the 
RT-PCR detection reagents.

Statistical analysis: SPSS 19.0 was used for statistical analysis. 
Continuous variables are represented as mean ± SEM, median, 
and interquartile range values, while categorical variables are 
represented as frequency and percentage.

3. Results
Of the 58 cases (38 male and 20 female), 11 were children. The 
mean age was 35 years, and the median age was 39 years (range, 
1–60 years; interquartile range, 28–51, Fig. 1). Three of them 
had chronic diseases, including hypertension, diabetes, and 
heart failure. The number of new patients gradually decreased 
and eventually disappeared after 14 days under the control mea-
sures (Fig. 2).

The symptoms included fever (53%), cough (48%), head-
ache (6%), runny nose (13%), elevated C-reactive protein 
(26%), increased neutrophils (13%), decreased eosinophils 
(21%), elevated mononuclear granulocyte (26%). The mean 
lymphocyte count in children was 4.30 ± 0.97 × 109/L, with 
a significant increase in 6 out of 11 cases, while in adults 
it was 1.06 ± 0.66 × 109/L, with a decrease in 38 out of 47 
cases. There were 30 patients with no noticeable infection 
symptoms on the lung computed tomography. One of the 28 
patients with pneumonia had severe symptoms, with dilated 
cardiomyopathy, type 2 diabetes, hypertension, and lung 
lesions affecting more than 30% of the lung surface area 
(Fig.  3D), whereas the remaining had only small localized 
lesions (Fig. 3A–C).

Thirty-three patients had recently received two doses of the 
COVID-19 vaccine, while 11 patients had received only one 
dose. Three adults were unvaccinated, two had a mild lung 
infection, and one was critically ill with multiple diseases.

None of the 11 children had been vaccinated, 10 did not have 
pneumonia, and one had a small lung lesion.

All patients tested positive for COVID-19 antibodies within 
10 days, including immunoglobulins M and G (IgM and IgG). 
It took 20 to 45 days for the test of SARS-CoV-2 RT-PCR to 
turn negative.

Currently, there is no definite effective treatment for COVID-
19.[16] The main treatment medications are abilol oral (0.2 g 
thrice daily), interferon atomization, and traditional Chinese 
medicine treatments.

Most of the cases were confirmed within one week after the 
city was lockdown, no new case was reported after August 20 
2021.

4. Discussion
COVID-19 has been a pandemic for more than 2 years, and a 
variety of mutated viruses have emerged.[17,18] Since most coun-
tries have never completely stopped the spread of COVID-19, 
many variants of SARS-CoV-2 can coexist in these countries, 
and it is difficult to obtain comprehensive clinical data on 
patients infected with a single variant. In contrast, China suc-
ceeded in halting the transmission of COVID-19 a year ago, but 
there have since been small outbreaks, which have usually been 
contained within a month. Such outbreaks are generally caused 

Figure 1.  Age distribution of patients with laboratory-confirmed COVID-19. COVID-19 = the coronavirus disease 2019.
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by a single variant, which can be identified by testing a single 
specimen.

The first COVID-19 outbreak in Jingmen lasted from 
January 4 to February 28, 2020, and one-third of the patients 
were infected outside the city of Jingmen. The city was locked 
down two weeks after the first case was reported. On average, 

one person infected two others.[12] The situation was similar 
in other countries. In Romania, the epidemiological charac-
teristics of 147 early cases confirmed between February 22, 
2020, and April 2, 2020 were reported, of which 60% patients 
were infected from other countries and only 40% were locally 
infected.[19]

Figure 2.  Date of illness onset distribution of patients with COVID-19. The lockdown of the city began on August 7, with most cases occurring in the following 
week. COVID-19 = the coronavirus disease 2019.

Figure 3.  Lung CT of COVID-19 patients: A, B, C are from three mild patients; D is from severe patients. CT = computed tomography, COVID-19 = the coro-
navirus disease 2019.
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During the second COVID-19 outbreak in Jingmen, all 
patients were confirmed within two weeks of the initiation of 
the prevention and control measures, indicating that the out-
break of the Delta variant of COVID-19 could be completely 
blocked. In one week, 57 cases resulted from direct or indirect 
infection by the first patient, suggesting that, as reported in 
other studies,[6] the Delta variant was significantly more infec-
tious than the original virus.

We reported 219 cases of COVID-19 during the first out-
break in Jingmen in 2020. Of these, the majority involved lung 
lesions, 33 were critically severe, and 11 resulted in death.[12] 
Other cities experienced similar situations at the same time.[20] 
The condition of the infected patients this time was evidently 
different—most of them were asymptomatic, while others had 
only some symptoms of an upper respiratory tract infection, 
such as fever and cough. There were a total of 28 patients with 
lung lesions; except for one severe case in which the patient 
had a high number of infectious lesions in both lungs, the other 
27 patients had only small localized lesions. In China, all the 
patients were admitted to the hospital because of the appropri-
ate protective conditions in the hospital, which go a long way 
in ensuring that the virus will not be transmitted to others. If 
infectivity is not considered, only one patient needs to be hos-
pitalized. The situation was similar in other cities. By August 
19, 2021, 153 confirmed cases of the SARS-CoV-2 Delta variant 
had been reported in Wuhan, including 67 asymptomatic cases, 
85 mild cases, and 1 severe case.[21] In Yangzhou City, Jiangsu 
province, there were 570 confirmed cases of the SARS-CoV-2 
Delta variant from July 28 to August 26, 2021, with 9 severe 
cases and no deaths.[22]

COVID-19 is often associated with lymphocytopenia,[23] and 
most adults in our study had lymphocytopenia. However, we 
discovered that the children’s lymphocytes did not decline sig-
nificantly and that some of them increased significantly. The 
increase in the lymphocyte number may be related to the chil-
dren’s mild disease.

This study has several shortcomings: First, the number of 
patients is relatively small; second, the transmission chain is 
concentrated on the colleagues, residential communities, and 
friends of the first patient as well as the children of the infected 
person. Therefore, most of the patients were individuals between 
30 and 60 years of age and their children.

In conclusion, the infectivity of the SARS-CoV-2 Delta vari-
ant may have increased, but pathogenicity could have decreased 
significantly. The vast majority of patients had either no symp-
toms or mild symptoms. Even though the variant virus is highly 
contagious, control measures have proven effective.
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