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Objective: This study aimed to investigate the clinical manifestation and treatment effects
of extrapulmonary complications in cases of novel coronavirus pneumonia.

Methods: The clinical data of patients with novel coronavirus pneumonia who were
admitted to Hanchuan People’s Hospital between January and March 2020 were retrospec-
tively analyzed, and the clinical characteristics, laboratory test results, and treatment path-
ways of patients with extrapulmonary complications were analyzed and summarized.
Results: Of the 500 patients in this study, 97 patients with a history of chronic diseases were
excluded, and 152 patients had extrapulmonary complications. Common extrapulmonary
syndromes: 98 patients (64.47%) suffered from digestive system involvement; 43 patients
(28.29%) suffered from cardiovascular system damage; 32 patients (21.05%) had urinary
system damage; 25 patients (16.45%) had nervous system damage; and 30 patients (19.74%)
had more than two kinds of system damage. In all cases, these patients were treated with
comprehensive measures, and effective outcomes were achieved.

Conclusion: According to the clinical characteristics and laboratory test results of this
sample group, early evaluation of patients with extrapulmonary complications and timely
symptomatic treatment can effectively improve outcomes of pneumonia treatment, accelerate
the alleviation of symptoms, and improve patients’ condition.

Keywords: novel coronavirus pneumonia, clinical characteristics, laboratory test,

extrapulmonary complications, curative effect

Introduction

The novel coronavirus pneumonia is a form of viral pneumonia that was first
discovered in China in late 2019. Novel coronavirus pneumonia is a class
B infectious disease and is managed according to class A in China. With the
development of the epidemic, the disease has spread to almost every country in
the world. The number of patients and deaths is increasing day by day, causing
a global pandemic.lf3 As of 24:00 on April 30, there were 2,016,555 unrecovered
confirmed cases, 3,235,409 cumulative confirmed cases, 227,823 deaths, and
991,031 recovered cases globally (http://www.nhc.gov.cn/). This epidemic poses

a huge threat to the lives of the people of China and the global population, and it is
having a serious impact on global economic development. On February 11, 2020,
the World Health Organization officially named the disease coronavirus disease
2019 (COVID-19).*° The novel coronavirus is the pathogen of the disease,® and it
is highly infectious and pathogenic. The disease primarily causes lung damage, but
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it also affects multiple organs, especially in the digestive
and cardiovascular systems.” If a patient’s extrapulmonary
complications are not addressed early enough, the delay
can severely impact the overall treatment effect and prog-
nosis. However, to date, novel coronavirus pneumonia
patients with extrapulmonary complications have only
been studied to a limited extent. In the current study, we
analyzed 500 patients who were admitted to Hanchuan
People’s Hospital and were treated by the hospital’s sup-
porting medical team, with a focus on patients with extra-
pulmonary complications, to provide a scientific basis for
clinical diagnosis and treatment.

Information and Methods

General Information

The clinical data of 500 patients with novel coronavirus
pneumonia (meeting the diagnostic criteria of the
Diagnosis and Treatment Protocol for Novel Coronavirus
Pneumonia [Trial Version 7]%), who were admitted to
Hanchuan People’s Hospital between January and
March 2020, were retrospectively analyzed. Among these
500 individuals, 97 patients with a chronic history of
cardiovascular or cerebrovascular diseases, hepatitis, cir-
rhosis, or renal insufficiency were excluded, and 152
among the remaining 403 patients (37.72%) had extrapul-
monary complications. The age range of the patients was
23-89 years, and their average age was 45 £ 0.5 years.
Seventy-eight (51.32%) of the patients were males and 74
(46.68%) were female. The length of hospital stay ranged
between 6 and 40 days, with an average of 15 + 0.5 days.
I confirm that I have read the Editorial Policy pages. This
study was conducted with approval from the Ethics
Committee of Hanchuan People’s Hospital. This study
was conducted in accordance with the declaration of
Helsinki. Written informed consent was obtained from all

participants.

Methods

Novel coronavirus nucleic acids were detected in naso-
pharyngeal swabs or in sputum or other respiratory secre-
tions by reverse transcription polymerase chain reaction
upon admission of each patient. Novel coronavirus-
specific antibody tests were positive in some patients.
For this study, we analyzed and summarized the clinical
characteristics, laboratory test results, and treatment path-
ways of patients with extrapulmonary complications.
Basic treatment: Symptomatic support treatments such as

oxygen inhalation and anti-inflammatory and anti-virus
medications were given, and then the therapeutic effects
were observed. According to each patient’s condition, the
patients were given anti-infection, gastric mucosa protec-
tion, myocardial nutrition, heart failure correction, liver
protection, and kidney protection treatment measures
among others.

Inclusion Criteria for Subjects

Inclusion criteria:The symptoms of patients with digestive
system injury include poor appetite, abdominal distension,
diarrhea, nausea, vomiting and other gastrointestinal
symptoms, accompanied by abnormal liver function.
Abnormal liver function refers to the increased ALT/
AST/DBIL/IBIiL/TBIiL beyond the normal range.

The manifestations of patients with cardiovascular sys-
tem injury included palpitation, chest distress, and chest
pain, accompanied by elevated myocardial enzymes or
electrocardiogram (ECG) changes.

The manifestations of renal injury were oliguria or
hematuria, accompanied by renal dysfunction. Renal dys-
function refers to an increase in creatinine or urea nitrogen
beyond the normal range.

Those of patients with nervous system injury included
dizziness, headache, disturbance of consciousness, and
convulsions, with or without abnormal electroencephalo-
gram or cerebrospinal fluid test results.

Exclusion criteria: the patient had a history of cardio-
vascular and cerebrovascular diseases, hepatitis, liver cir-
rhosis, renal insufficiency and other chronic diseases.

Efficacy Evaluation for Pneumonia

Treatment

Obvious effect: the respiratory symptoms disappeared in the
patients, and the pulmonary lesions disappeared completely
or mostly in the CT scan of the lungs. Effective: the respira-
tory symptoms of the patients disappeared, and the small
range of pulmonary lesions could be seen on lung CT.
Invalid: the patient’s respiratory symptoms did not improve,
lung CT showed no change or exacerbation of lung lesions.

Efficacy Evaluation for Treatment of

Extrapulmonary Complications

Cure: the clinical symptoms of the patient’s extrapulmonary
complications disappeared, and the corresponding labora-
tory test results returned to the normal range from abnormal;
Improvement: the clinical symptoms of patients with
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extrapulmonary complications were reduced or disappeared,
and the corresponding laboratory test results were decreased,
but not within the normal range; Invalid: no relief in clinical
symptoms and no improvement in laboratory test results.

Statistical Analysis

The data were analyzed using statistical software SPSS
17.0. Count data were expressed as percentage values (%)
and compared using the Chi-square test. Measurement data
were expressed as mean + standard deviation (x £ SD),
inter-group comparison was conducted using analysis of
variance, and pairwise comparison was conducted using
Q testing. P < 0.05 was considered statistically significant.

Results
Composition of Extrapulmonary

Complications

The observed incidence rates of different extrapulmonary
complications of novel coronavirus pneumonia, from most
to least frequent, were: digestive system involvement, cardi-
ovascular system damage, urinary system damage, and ner-
vous system damage. Some of the patients in our sample had
two or more of these complications. There was no significant
difference in the ratios of cases of various extrapulmonary
complications in male and female patients. However, there
was a statistically significant difference in the age of patients
with various extrapulmonary complications; in particular,
cardiovascular system damage was more common among
the older members of the population (Table 1).

Comparison of Treatment Effects
In this study, the effects of treatment for patients with extra-
pulmonary complications were not as effective as for patients

without complications, but they were still superior to those of
patients with chronic diseases at a statistically significant
level (Table 2). The curative effects of treatment decreased
significantly as patient age increased, and the different was
statistically significant. However, “there was no significant
difference in curative effects between male and female
patients among patients in each age group (Table 3).

The difference in the clinical curative effects of the
COVID-19 patients with different extrapulmonary compli-
cations was not statistically significant (Table 4).

Discussion

Novel coronavirus pneumonia is an infectious disease caused
by a novel coronavirus that mainly manifests as a respiratory
tract infection. It has the characteristics of high infectivity and
high pathogenicity.® At present, the source of the virus is not
clear; however, research has revealed that its homology with
severe acute respiratory syndrome coronavirus in bats is over
85%. Additionally, studies have confirmed that the routes of
transmission are mainly respiratory droplets and close contact;
in most patients with confirmed cases, the definite source of
infection can be traced back to these routes.” The virus incuba-
tion period is typically between 10 and 14 days, but it can be as
long as 24 days.'®"® The main clinical manifestations are
fever, cough, dyspnea, and other respiratory symptoms; most
patients also have general symptoms such as asthenia and poor
appetite.” Lung computed tomography results mainly show
multiple small patchy shadows and interstitial changes.'*'?
Early routine blood tests show that white blood cell count
does not increase; meanwhile, a progressive decrease in lym-
phocyte count may indicate a poor prognosis.16 Depending on
a patient’s epidemiological history, clinical manifestations, and
physical and chemical examination results, it is often not

Table | Incidence of Extrapulmonary Comeplications in 152 COVID-19 Patients

Damaged System The Number of Cases | Proportion (%) | The number of Gender Cases® | Average Age (Years Old)®
Digestive system 98 64.47 Male 58 43+0.5
Female 40
Cardiovascular system | 43 28.29 Male 25 56+0.5
Female 18
Urinary system 32 21.05 Male 15 45+0.5
Female 17
Nervous system 25 16.45 Male 12 39+0.5
Female 13

Notes: *There is no significant difference in the ratio of male to female in various extrapulmonary complications X?=2.193, P>0.05; ®The difference in age among patients
with various extrapulmonary complications was statistically significant F=67.382, P<0.05.

International Journal of General Medicine 2021:14

submit your manuscript

383

Dove


http://www.dovepress.com
http://www.dovepress.com

Sun et al

Dove

Table 2 Comparison of Clinical Curative Effect Among Patients without Complications, Patients with Extrapulmonary Complications

and Patients with Chronic Diseases

Proportion | Number of Proportion | Number of Proportion | Number of Proportion
(%) Patients (%) Patients with | (%) Patients with (%)
with Effective Ineffective
Excellent Outcomes Outcome
Effect
Patients without 251 198 78.88 53 21.12 0 0
complications
Patients with 152 93 61.18 55 36.18 4 2.63
complications
Patients with chronic 97 38 39.18 44 45.36 15 15.46
disease

Note: Comparison among groups: X>=73.795, P<0.05.

Table 3 Comparison of Age and Gender Among Patients with Extrapulmonary Complications in Different Therapeutic Groups

The Number of Cases | Proportion (%) | Average Age® (Years Old) | The Number | Ratio of Male-to-Female(%)

of Gender
Cases”

Excellent | 93 61.18 34+0.5 Male 50 53.76
Female 43 46.24

Effective 55 36.18 47+0.5 Male 25 45.45
Female 30 54.55

Ineffective | 4 2.63 65+0.5 Male 3 0.75
Female | 0.25

Notes: “There is statistical difference in age among all treatment groups (F=1.501, P<0.05); ®There is no statistical difference among all curative effect groups (X*=1.877, P>0.05).

difficult to conduct preliminary clinical screening; however,
instances of misdiagnosis or missed diagnosis are likely to
occur in patients who have extrapulmonary manifestations.

Table 4 Comparison of Clinical Curative Effect of the COVID-
|9 Patients with Different Extrapulmonary Complications

Number | Cured | Improved | Ineffective
of Total
Cases
Digestive 98 79 15 4
system damage
Cardiovascular | 43 28 I 4
system damage
Urinary system | 32 19 10 3
damage
Nervous 25 20 4 |
system damage

Notes: The difference in the clinical curative effect of COVID-19 patients with different
extrapulmonary complications was not statistically significant (X2=8. 154, P<0.05).

Especially when these are the first symptoms, the disease can
be complicated, and careful analysis by clinicians is needed.
The findings of this study reveal that, in addition to
respiratory symptoms, novel coronavirus pneumonia has
a high incidence of extrapulmonary complications. The
most common of these is digestive system involvement,
followed by cardiovascular system damage and urinary
system damage, while the occurrence rate of damage to
the nervous system is relatively low. In the present study,
500 cases were retrospectively analyzed. According to the
results, 98 (19.6%) of the sample patients without a history
of related basic diseases showed poor appetite, and their
blood biochemical tests indicated that their transaminase
levels were increased. Patients with abnormal myocardial
zymogram and ECG changes accounted for 8.6% of the
sample; these findings were more common in elderly
patients. The abnormal cardiac enzyme profile is the ele-
vated cardiac enzyme (AST/LDH/CK).Finally, the inci-

dence rates of renal dysfunction and neurological
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symptoms were 6.4% and 5%, respectively. To date, no
studies have reported a clear pathogenesis for the virus; it
has not been excluded that it is related to immune factors.
The findings of the present study suggest that the prog-
nosis of patients with extrapulmonary complications is
poorer than for those without complications but signifi-
cantly superior to that of patients with previous underlying
diseases. In addition, age has a certain impact on clinical
curative effects; in general, curative effects were observed
to be affected by an increase in age. However, after active
antiviral and symptomatic support treatment, most patients
had a good prognosis, and the overall rate of curing extra-
pulmonary complications was high. It was also observed
that very few patients had sequelae.

Conclusion

In the present study, confirmed novel coronavirus pneumonia
patients were retrospectively analyzed from the perspective
of extrapulmonary complications. The results revealed a high
incidence of extrapulmonary manifestations and a direct
impact of the curative effects for extrapulmonary complica-
tions on those for pneumonia. These findings indicate that
clinicians should pay attention to the interference factors
presented by complications in differentiation from novel
coronavirus pneumonia from other diseases. In addition,
close monitoring of the clinical manifestations and laboratory
tests of patients, early detection of complications, and active
symptomatic treatment all play key roles in improving the
symptoms and prognosis of patients with COVID-19.

Disclosure
The authors report no conflicts of interest in this work.
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