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Abstract
COVID-19 has become a global pandemic, but with very little is known about it. In this single-centered,
retrospective study, we collected all 37 con�rmed cases of COVID-19 diagnosed in Dazhou, Sichuan,
China from January 23 to February 25, 2020 and analyzed the demographic, clinical, and laboratory
data. All of the cases were either imported from Wuhan and transmitted in family clusters. The average
age of the patients was 45.76 ± 13.1 years. The average duration of pharyngeal swabs was 20.65 ± 6.7
days. Four (10.8%) patients were asymptomatic, 33 (89.1%) patients had increased lactic acid, 17 (45.9%)
patients had increased �brinogen C (Fib-C), and 5 (13.5%) patients had increased D-Dimers. 29 (87.9%)
cases were positive for new coronavirus-speci�c antibodies, 4 (10.8%) cases were positive for viral
nucleic acid in stool samples, 1 (2.7%) patient had positive culture of Klebsiella pneumonia. Therefore, we
can predict that Lopinavir/ritonavir and abidol may not be effective in treating COVID-19.Elevated lactic
acid, Fib-C, and D-dimer in patients may be predictors of disease progression. The new coronavirus-
speci�c IgM and IgG antibodies can help to diagnose the disease. We need to pay attention to the risks
posed by fecal nucleic acid positive patients.

Authors Chun Liu, FanXin Zeng, and PingXi Wang contributed equally to this work.

Introduction
In December 2019, a novel Coronavirus 2019 (COVID–19) caused by severe respiratory syndrome
coronavirus 2 (SARS-CoV–2) broke out �rst in Wuhan, China. On March 11, 2020, the World Health
Organization declared COVID–19 a pandemic. Further, as of March 15, 2020, WHO reported that more
than 100 countries had been affected by the COVID–19 pandemic with about 153,517 con�rmed cases
and 5,735 deaths (https://www.who.int/#).. Previous studies have recognized some clinical

characteristics of COVID–19 including the median incubation period estimated to be 4 days (interquartile
range, 2 to 7)1 and the most common symptoms are fever, cough, shortness of breath, muscle pain,
headache, chest pain, nausea, vomiting, and diarrhea in some patients. Chest CT mainly manifests as
large patches in both lungs and ground-glass opacity. The disease rapidly progresses to acute respiratory
distress syndrome (ARDS) and multiple organ failure which results in death.2 However, during the
treatment process, we discovered some new challenges that need to be addressed.

Results
The study included 37 patients diagnosed with COVID–19, out of which 13 (35.1%) patients had a clear
history of exposure to Wuhan, and the 24 patients were imported second-generation cases. The average
age of the patients was 45.76±13.1 years and the maximum age was 82 years. The gender
representation of the patients was 56.8% male and 43.2% female. The average duration of pharyngeal
swabs was 20.65±6.7 days. Four (10.8%) patients were asymptomatic who were all females and the
duration of nucleic acid positive in asymptomatic infections was 11–35 days (table 1).

https://www.who.int/
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Nucleic acid positive time calculation method: �rst nucleic acid positive time to second nucleic acid
negative time (Diagnosis and treatment of new coronavirus pneumonia in China (Trial version 6)).

Elevated admission lactate was reported in 33 (89.1%) patients, 17 (45.9%) patients had elevated Fib-C,
and 5 (13.5%) had elevated D-dimers. Based on the new coronavirus-speci�c antibodies (Using the
colloidal gold method, Guangzhou Wanfu Biotechnology Co., Ltd., production license number: 20030645),
a total of 33 4 patients did not do this test  cases were tested, out of which 29 (87.9%) tested positive
and 4 (10.8%) were positive for stool nucleic acid (Table 2).

During hospitalization, screening of all the patients for in�uenza A virus (H1N1, H3N2), in�uenza B virus,
respiratory syncytial virus, and adenovirus antigen/antibody was performed. All the patients tested
negative for all the above viruses but showed lung consolidation. Patients with signi�cantly elevated
infection parameters had a sputum culture. Only 1 (2.7%) of the patients had developed Klebsiella
pneumonia with no history of concomitant disease. However, the patient improved after antibiotic
treatment (Table 3).

Among all the COVID–19 con�rmed patients, 35 (94.6%) patients were treated with alpha-interferon
nebulization combined with abidol or lopinavir/ritonavir antiviral therapy. A total of 12 (32.4%) patients
were treated with Abidol and 23 (62.2%) patients with lopinavir/ritonavir. Elevated infection parameters
(leukocyte, C-reactive protein, or calcitonin source) or positive sputum culture were reported in 7 (18.9%)
patients. For patients with lower lymphocytes and longer nucleic acid positive duration, human
immunoglobulin 10g/d was administered for 3–5 days. Only a few patients experienced a transient
increase in transaminase and poor appetite during antiviral treatment. Since COVID–19 is a new
infectious disease with the rapid transmission, psychological intervention is also necessary for some
patients who may develop anxiety and depression. A total of 4 (10.8%) patients received the
psychological intervention (table 4).

By comparing the number of cloudy days of nucleic acid in patients treated with lopinavir/ritonavir and
abidol, it was found that P>0.05, neither of which was statistically signi�cant (table 5).

Typical imaging features from one of the patients with diabetes and the new coronavirus pneumonia
were collected(Figure 1). At the onset, the ground-glass opacity of both lungs progressed rapidly and
gradually changed. This suggested an increase in exudation in both lungs, reaching a peak of exudation
at about 15 days. The entire course of this patient’s covid–19 was 2 months.

Discussion
Coronavirus is an enveloped positive-sense RNA virus, belonging to the Coronaviridae and segment-free
virus families3. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV–2) is among the seven
coronaviruses that can infect humans. The other six coronaviruses include HCoV–229E, HCoV-NL63,
HCoV-OC43, and HCoV-HKU1. SARS-CoV and MERS-CoV3. SARS-CoV–2, SARS-CoV, and MERS-CoV3 are
highly pathogenic and can cause severe human respiratory syndrome, and the other four causes mild
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upper respiratory disease4–8. The mortality of SARS CoV has been reported to be more than 10% and
MERS CoV at more than 35%9–10. However, the SARS-CoV–2 mortality rate is currently estimated at 2–
5%11.

Previous studies have reported the clinical characteristics and treatment strategies for patients infected
with SARS-CoV–2. SARS-CoV–2 can cause coagulopathy and even death12. Among COVID–19 patients,
5 (13.5%) patients had elevated D-dimer, and 17 (45.9%) patients had elevated Fib-C. The increase in Fib-
C indicated possibilities of blood coagulation, therefore, there is a need to pay close attention to the risk
of deep vein thrombosis13–14. Elevated D-dimer is often used as an indicator of pulmonary embolism, but
it can also be elevated in in�ammatory diseases. Studies by Han15–16 et al, reported that patients with
severe SARS-CoV–2 infection had higher D-dimer. In mild patients, monitoring of the D-dimer values may
help in the early detection of severe cases. Gao Y17 et al, proposed that D-dimer has important clinical
value in early prediction of the severity of COVID–19.

The increase in lactic acid is often caused by anaerobic fermentation. We found that 33 (89.1%) patients
had increased lactic acid which was mainly accumulated in the lungs. We speculated that in the early
stages of the disease, patients experience different levels of hypoxia due to lung in�ltration or fever.
Therefore, there is a need to correct the hypoxia in COVID–19 patients in a good time. Peng YD18 and
others also found that lactic acid accumulation and thrombosis can exacerbate the risk of death in
COVID–19 patients. Therefore, we advocate for close monitoring of the patients’ lactic acid, internal
environmental conditions, and hypoxia to prevent the disease from aggravating to multiple organ failure
and even death.

Generally, IgM can be produced 3–5 days after exposure to pathogenic microorganisms. IgG usually
appears after IgM and can persist for many years after the infection. In this study, 33 patients con�rmed
to have COVID–19 were tested, and 29 (87.9%) were positive or weakly positive. However, Li et al19 tested
patients for IgM and IgG antibodies in 25 COVID–19 con�rmed patients. They found 96% clinical
sensitivity and 100% speci�city of the tests. Therefore, detection using the new coronavirus IgM and IgG
antibodies can complement the inadequacies presented by the nucleic acid detection methods.

Some new challenges currently being faced were identi�ed in this study. For example, among the 37
COVID–19 patients, 4 (10.8%) patients had positive nucleic acid in the stool. Zhang J et al20–22 also
reported a small number of cases with positive nucleic acid in stool. One of the patients tested positive
for viral nucleic acid in the stool for more than 40 days, and 2 patients experienced intermittent
abdominal pain. Therefore, we recommend that the virus in the stool should be isolated and cultured
from the patient to further con�rm the existence of fecal-oral transmission. This will help to provide
additional effective measures for the public against the spread of COVID–19.

Psychological problems caused by COVID–19 in patients cannot be ignored. In this study, we found that
4 (10.8%) patients experienced severe anxiety and depression, and needed psychological intervention to
reduce the psychological trauma. At the same time, the patient’s infection parameters needed to be
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closely monitored. COVID–19 like other viral types of pneumonia may present as a viral or bacterial
infection at an early stage23–25. A total of 5 patients with positive pharyngeal swabs for
morethan15daysandadecreasedlymphcountreceivedintravenous immunoglobulin, and their lymphocyte
count was reported to have improved signi�cantly. Fu Y et al. 26 reported that the use of intravenous
immunoglobulin can block FcR activation in the absence of a proven clinical FcR blocker to treat lung
in�ammationandpreventseverelunginjury.Therefore,theintravenous immunoglobulin used in this study
may have some effects in preventing disease progression. However, this requires further studies. By
comparing the number of cloudy days of throat swab nucleic acid in patients treated with
lopinavir/ritonavir and abidol, it was found lopinavir/ritonavir and abidol may not be effective in treating
COVID–19, however, the number of cases in this study was small, and further research using a large
sample data should be conducted to determine their effectiveness.

Particular attention to the changes in lactic acid, Fib-C, and D-dimer in patients with COVID–19 should be
paid to prevent disease progression. The new coronavirus-speci�c IgM and IgG antibodies can be used to
supplement the nucleic acid detection methods for COVID–19 since they provide rapid results. Besides,
there is also a need to pay attention to the problem of nucleic acid positive in stool and take appropriate
preventive measures as early as possible. Finally, the use of lopinavir/ritonavir and abidol in COVID–19
patients may not be effective hence more effective treatments should be investigated.

Methods
Study design and participants

This is a single-centered, retrospective study. A total of 37 COVID–19 samples were collected from
con�rmed patients admitted from January 23 to February 25, 2020, at our hospital, Dazhou Central
Hospital, Sichuan Province, China. The hospital admitted a total of 37 COVID–19 patients diagnosed by
RT-PCR from the city. The study was approved by the Ethics Committee of Dazhou Central Hospital, and
we con�rm that all research was performed in accordance with relevant guidelines/regulations. In
addition, the written informed consent was obtained from all patients.

Procedures

Patient demographics, clinical, laboratory and other data were collected from the patients’ medical
records. Their clinical results were followed up until March 18, 2020. All COVID–19 cases were detected
from throat swabs, blood, and stool. During hospitalization, the patients got tested for in�uenza A virus
(H1N1, H3N2), in�uenza B virus, respiratory syncytial virus, adenovirus and new coronavirus pneumonia
which are routinely screened in our laboratory. Real-time RT-PCR was used to detect viral nucleic acids
from the throat swabs and stool. Also, all the patients underwent a chest CT scan.

Outcomes
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We describe the patient’s epidemiological data, abnormal biochemical indicators, the rarely counted
pharyngeal swab nucleic acid positive durations, stool nucleic acid positive ratios, and speci�c antibody
test results.

Statistical analysis

The mean (SD) was used for normally distributed data, otherwise, the median (IQR) and the categorical
variable count (%) were used. Statistical analyses were performed using SPSS (version 19.0) software.
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Figure 1

Changes of chest CT in patients with COVID-19.
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