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Background: Neither a vaccine nor specific therapeutic drugs against 2019 novel coronavirus have been 
developed. Some studies have shown that Xuebijing injection (XBJ) can exert an anti-inflammatory effect by 
inhibiting the production of interleukin-6 (IL-6), tumor necrosis factor alpha (TNF-α), and other cytokines. 
This study aimed to investigate the effect of XBJ on coronavirus disease 2019 (COVID-19) and its effects on 
IL-6 and tumor necrosis alpha TNF-α.
Methods: A total of 42 patients, who were diagnosed with COVID-19 and treated with XBJ combined with 
routine treatment at Chongqing University Three Gorges Hospital between January 20, 2020, and March 
11, 2020, were selected as the observation group. A control group comprising 16 patients who received 
routine treatment was also established, and cases were matched from the observation group on a 1:1 basis 
according to age, comorbidities, and mild and severe disease. The clinical symptoms, laboratory test indexes, 
and changes in computed tomography (CT) scans of patients in the two groups were observed at the time of 
admission and 7 days after treatment, and the time taken for the patients to produce a negative nucleic acid 
test was also recorded.
Results: There were no significant differences in baseline data between the two groups. After treatment, 
there were significant improvements in IL-6 levels and body temperature in the observation group as 
compared with the control group. Particularly in severe patients, the reduction in body temperature in the 
observation group was greater than that in the control group (P<0.05). A higher number of patients in the 
observation group showed improved CT imaging results compared with the control group, and the time 
taken to produce a negative nucleic acid test was shorter in the observation group than in the control group; 
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Introduction

Coronavirus disease 2019 (COVID-19) is caused by a novel 
coronavirus, severe acute respiratory syndrome coronavirus 
2 (SARS-CoV2), a new zoonotic agent that was initially 
known as 2019 novel coronavirus (2019-nCoV) (1-3). By 
28 July, 2020, the World Health Organization (WHO) had 
reported more than 16,185,037 confirmed cases and over 
644,972 deaths. The threat posed by the disease to global 
public health led the WHO to declare COVID-19 as a 
public health emergency of international concern (PHEIC). 
Currently, there are many studies on the treatment of 
COVID-19. However, neither a vaccine nor specific 
therapeutic drugs against this communicable disease have 
been developed (4). Xuebijing injection (XBJ) is one of the 
therapeutic drugs recommended in the practice guidelines 
published by the Chinese Health Commission. Few clinical 
studies on the treatment of COVID-19 by XBJ have been 
found. This study conducted a preliminary clinical study 
on the treatment of COVID-19 with XBJ. And a better 
understanding of SARS-CoV2 is fundamental for the 
discovery of effective vaccines and drugs (5,6).

XBJ is an important form of therapy in traditional 
Chinese medicine (TCM). XBJ consists of Carthamus 
tinctorius, Radix Paeoniae Rubra, Ligusticum wallichii, 
Salvia miltiorrhiza, and Angelica sinensis (7). Containing 
multiple active ingredients, such as safflower yellow A, 
ligustrazine, danshensu, ferulic acid, paeoniflorin, and 
protocatechualdehyde, XBJ dissipates blood stasis by 
activating blood circulation, thus eliminating pathogenic 
heat from the blood and degrading toxins. By improving 
microcirculation, these ingredients perform a marked 
function in coagulation dysfunction, inhibiting platelet 
adhesion and aggregation. Clinically, XBJ is mainly used 
for the treatment of sepsis, infection-induced systemic 
inflammatory response syndrome (SIRS), and multiple 

organ dysfunction syndrome (MODS) (8,9). Approved as a 
class II new drug in China since 2004, XBJ was successively 
included in the “Diagnosis and treatment plan for New 
Coronavirus Pneumonia (Trial version 4, 5, 6 and 7)” 
and “Diagnosis and treatment plan for New Coronavirus 
Pneumonia in severe and critical cases (Trial version 2) 
issued by the National Health Commission of the People’s 
Republic of China and the National Administration of 
Traditional Chinese Medicine (10,11). The injection has 
been included in the treatment guidelines for a number 
of viral infectious diseases in China, and recommended 
as a treatment for sepsis and septic shock (12). In Severe 
Community Acquired Pneumonia, XBJ injection has been 
shown to significantly improve the primary endpoint 
statistics of the pneumonia severity index and secondary 
clinical outcomes such as mortality, mechanical ventilation 
time, and duration (13,14). Therefore, this study aimed 
to observe the effect of XBJ injection in the treatment of 
COVID-19.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1478).

Methods

Study design

A retrospective case analysis was performed. The study 
was approved by the Ethics Commission of the Chongqing 
University Three Gorges Hospital (Chongqing Three 
Gorges Central Hospital), and was in accordance with 
the ethical principles of the Declaration of Helsinki (as 
revised in 2013). Because of the retrospective nature of the 
research, the requirement for informed consent was waived. 
The study analyzed 42 cases diagnosed with COVID-19 
and treated with XBJ injection as well as 16 cases (the 

however, the differences were not statistically significant (P>0.05). Furthermore, there were no significant 
differences in TNF-α and IL-10 between the two groups.
Conclusions: The results of this study suggest that routine treatment combined with XBJ can better 
improve the clinical outcomes of COVID-19 patients.

Keywords: Xuebijing injection; coronavirus disease 2019 (COVID-19); effect; interleukin 6 (IL-6)

Submitted Jun 09, 2020. Accepted for publication Aug 27, 2020.

doi: 10.21037/apm-20-1478

View this article at: http://dx.doi.org/10.21037/apm-20-1478

http://dx.doi.org/10.21037/apm-20-1478
http://dx.doi.org/10.21037/apm-20-1478


3237Annals of Palliative Medicine, Vol 9, No 5 September 2020

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2020;9(5):3235-3248 | http://dx.doi.org/10.21037/apm-20-1478

control group) treated with routine treatment, in the Three 
Gorges Hospital of Chongqing University between January 
20, 2020, and March 11, 2020. The underlying disease 
is indeed an important factor affecting the prognosis of 
many diseases, as is COVID-19. Currently, many studies 
have shown that basic diseases such as age, cardiovascular 
and diabetes have a greater impact on the prognosis of 
COVID-19 (15,16). Therefore, in order to minimize the 
impact of basic diseases on the study results, the cases were 
matched 1:1 according to age, basic diseases and severe 
cases in this study.

Inclusion and exclusion criteria 

The inclusion criteria for cases were as follows: (I) aged  
>18 years old; (II) meeting the diagnostic criteria of 
“Diagnosis and treatment plan for the New Coronavirus 
Pneumonia (Trial Seventh Edition)”; and (III) hospitalized 
for ≥7 days. The observation group must have received 
continuous treatment with XBJ injection for more than  
7 days. 

The exclusion criteria were as follows: (I) observation 
group: treatment with XBJ injection lasted less than 7 days; 
(II) control group: could not be matched to patients in the 
observation group according to age, comorbidity, or disease 
severity; or (III) a lack of significant outcome indicators.

Case collection

The research team collected the clinical data of COVID-19 
patients from January 20, 2020, to March 11, 2020, using 
the hospital’s electronic health information system (HIS). 
These data included the patients’ epidemiological history, 
medical history, symptoms and signs, laboratory test results, 
chest CT findings, and treatment measures.

Classification of mild and severe cases

According to the “Diagnosis and treatment plan for the 
New Coronavirus Pneumonia (Trial Seventh Edition)” 
issued by the National Health Commission of People’s 
Republic of China and the National Administration of 
Traditional Chinese Medicine, the patients were divided 
into mild type (mild and common) and severe type (severe 
and critical). The mild patients did not have severe 
symptoms, and no pneumonia was found in imaging, while 
the common patients had fever as well as respiratory and 
other symptoms, and the manifestation of pneumonia could 

be seen in imaging. Patients meeting any of the following 
criteria were considered as severe: (I) Shortness of breath, 
RR ≥30 times/min; (II) oxygen saturation ≤93% in the 
resting state; or (III) arterial partial pressure of oxygen 
(PaO2)/oxygen concentration (FiO2) ≤300 mmHg. When 
pulmonary imaging showed that the lesions had progressed 
by more than 50% within 24–48 hours, the patients were 
treated according to the Diagnosis and treatment plan for 
the New Coronavirus Pneumonia (Trial Seventh Edition). 
Patients were considered to be critical if they met any 
of the following criteria: (I) respiratory failure requiring 
mechanical ventilation; (II) shock; or (III) other organ 
failure requiring ICU monitoring.

Interventions

All patients were given routine treatment according to the 
“Diagnosis and treatment plan for the New Coronavirus 
Pneumonia”, including electrolyte balance, blood glucose 
and blood pressure management, nutritional support, 
oxygen therapy, and antiviral treatment (Interferon-α, 
Lopinavir/litonavir, Chloroquine, Ribavirin, Abidor). The 
observation group was given XBJ injections (Tianjin HongRi 
Pharmaceutical Co., Ltd.; gyzz20040033) on the basis of 
routine treatment (100 mL + 0.9% ns 100 mL, twice a day; 
each infusion was completed within 30 minutes).

Evaluation index

The changes in outcome indexes were compared before and 
7 days after treatment. The main outcome measures were: 
length of hospital stay; duration of mechanical ventilation; 
the time taken for the patient to produce a negative nucleic 
acid test (if the results were negative twice in a row, the first 
test was included); relief of clinical symptoms; leukocyte, 
neutrophil, and platelet counts; absolute lymphocyte 
value; C-reactive protein (CRP); interleukin-6 (IL-6); 
interleukin-10 (IL-10); tumor necrosis factor-α (TNF-α); 
fibrinogen; thromboplastin time (TT); prothrombin 
time (PT); D-dimer; lactate; creatinine; and chest CT 
examination.

Statistical analysis

The categorical variables were described as percentages, and 
the continuous variables were described as the values of the 
mean, median, and interquartile range (IQR). The outcome 
indicators in the observation and control groups before 



3238 Guo et al. Xuebijing injection in the treatment of COVID-19

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2020;9(5):3235-3248 | http://dx.doi.org/10.21037/apm-20-1478

and after treatment were compared by adopting the self-
contrast and inter-contrast methods, and the comparison 
was made by further grouping the patients according to 
mild and severe disease. Continuous variables with normal 
distribution were compared using independent group t-tests; 
otherwise, the Mann-Whitney U test or Wilcoxon test was 
used. The χ2 test was used to compare the proportions of 
categorical variables. For unadjusted comparisons, a two-
sided α of <0.05 was considered to be statistically significant. 
For multiple comparisons, the analyses were not adjusted, 
and given the potential for type I error, the findings should 
be interpreted as exploratory and descriptive. SPSS 22.0 
software (IBM, Armonk, New York, USA) was used for all 
statistical analyses.

Results

Patients

According to the inclusion and exclusion criteria,  
42 patients who were treated with XBJ injection were 
included as the observation group in this study. The 
differences of the outcome indicators before and after 

treatment were analyzed. Meanwhile, 1:1 matched case-
control studies of 42 patients in the observation group were 
performed according to age, complications, and disease 
severity, and 16 of them were matched to the appropriate 
control. Therefore, a total of 32 patients were included in 
the matched-pair analysis (16 in the observation group and 
16 in the control group).

Baseline information and self-contrast analysis of outcome 
indexes before and after XBJ treatment of 42 patients

Among the 42 patients treated with XBJ injection, 8 cases 
were mild, 34 cases were severe. There were 21 males and 
21 females, ranging in age from 25 to 87 years old, with 
a median and quartile of 52.75 [64–78] years old. Among 
them, 15 patients had pre-existing conditions including  
8 cases of cardiovascular disease, 6 cases of diabetes, and  
1 case of kidney disease. Mechanical ventilation was used in 14 
cases, with a median mechanical ventilation of 6 (2.5–9) days. CT 
imaging of 24 cases (60%) showed improvement after 7 days 
of XBJ injection combined with conventional treatment. 
The 42 patients had a median length of hospital stay of 
16.5 [12–22] days, and the median time taken to produce a 
negative nucleic acid test was 10 (7–14.5) days, as shown in 
Table 1.

Paired tests of outcome indicators of all patients before 
and after treatment revealed significant differences in white 
blood cell count, neutrophil count, platelet count, CRP,  
IL-6, TNF-α, fibrinogen, and D-dimer (P<0.05). Among 
them, the white blood cell count, neutrophil count, platelet 
count, and fibrinogen were all increased after treatment, 
while CRP, IL-6, and d-dimer were all decreased (Table 2).

General information of 32 paired patients

The general data of the 32 paired patients (16 from 
the observation group and 16 from the control group) 
are shown in Table 3. Among the 16 patients from the 
observation group, 8 were mild and 8 were severe. There 
were 9 males (56.25%), and the median and quartile values 
of age were 52 [46–57] years old. Of these patients, 7 had 
pre-existing conditions (5 cases had cardiovascular diseases 
and 2 cases had diabetes). Among the 16 patients in the 
control group, 8 were mild and 8 were severe. There were 
11 males (68.75%), and the median and quartile values of 
age were 54 [44–59] years old. Of these patients, 7 had pre-
existing conditions (5 cases had cardiovascular diseases and 
2 cases had diabetes).

Table 1 General information of the 42 patients

Items All patients

Age [median (IQR), y] 52.75 [64–78]

Sex, n (%)

Men 21 (50.0)

Women 21 (50.0)

Any comorbidity, n (%)

Cardiovascular disease 8 (19.0)

Diabetes 6 (14.3)

Chronic kidney disease 1 (2.4)

CT results after treatment (n=40), n (%)

Improvement 24 (60.0)

Aggravation 11 (27.5)

No significant changes 5 (12.5)

Time of nucleic acid conversion to negative 
[n, median (IQR), d]

38, 10 (7–14.5)

Mechanical ventilation time [n, median (IQR), 
d]

14, 6 (2.5–9)

Length of hospital stay [n, median (IQR), d] 42, 16.5 [12–22]
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Table 2 Analysis of outcome indicators before and after treatment of the 42 patients

Items Before treatment (n, x SD± ) After treatment (n, x SD± ) P

Highest temperature, n (%)

<37.3 14 (33.3) 35 (83.3) –

37.3–38.0 14 (33.3) 1 (2.4) –

38.1–39.0 7 (16.7) 2 (4.8) –

>39.0 3 (7.1) 0 –

White cell count, ×109/L 41, 5.8±2.0 41, 7.9±3.2 0.000 

Neutrophil count, 109/L 41, 4.6±1.9 41, 8.7±12.2 0.037 

Platelet count, ×109/L 41, 189.5±112.3 41, 268.4±127 0.000 

TT, s 35, 17.6±1.5 35, 18.8±7.3 0.322 

C-reactive protein, mg/L 32, 92.7±61.7 32, 26.1±29.8 0.000 

Lactic acid, mmol/L 6, 2.4±1.1 6, 2.7±0.9 0.191 

Creatinine, μmol/L 41, 29.5±22.8 41, 68.6±55.9 0.476 

IL-6, pg/mL 41, 47.3±51.9 41, 35.7±71.5 0.011 

IL-10, pg/mL 41, 5.1±2.9 41, 8.1±19.2 0.068 

TNF-α, pg/mL 41, 5.9±6 41, 3.9±4.5 0.001 

Fibrinogen, g/L 35, 3.9±1.6 35, 5.0±1.4 0.005 

PT, s 35, 11.7±2.6 35, 11.2±2.6 0.463 

D-dimer, mg/L 35, 3.8±4.3 35, 1.8±3.1 0.000 

Total bilirubin 41, 17.0±10.5 41, 12.7±6.0 0.1

Lymphocyte count, ×109/L 37, 842.2±665.4 37, 684.2±297.1 0.309

Signs and symptoms, n (%)

Cough and expectoration 32 (76.2) 18 (42.9) –

Fatigue 18 (42.8) 9 (21.4) –

Diarrhea 5 (11.9) 2 (4.7) –

Table 3 General information of the 32 matched patients

Items
Observation group Control group

All patients Mild patients Severe patients All patients Mild patients Severe patients

Age [median (IQR), y] 52 [46–57] 54 [40–67] 50 [46–56] 54 [44–59] 54 [41–62] 53 [44–59]

Sex, n (%)

Men 9 (56.25) 4 (25.0) 5 (31.25) 11 (68.75) 5 (31.25) 6 (37.5)

Women 7 (43.75) 4 (25.0) 3 (18.75) 5 (31.25) 3 (18.75) 2 (12.5)

Any comorbidity, n (%)

Cardiovascular disease 5 (31.25) 4 (25.0) 1 (6.25) 5 (31.25) 4 (25.0) 1 (6.25)

Diabetes 2 (12.5) 0 2 (12.5) 2 (12.5) 0 2 (12.5)
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Table 4 Analysis of outcome indicators before and after treatment in the observation group

Index

Total number (n=16) Mild cases (n=8) Severe cases (n=8)

Before treatment 
(n, x SD± )

After treatment 
(n, x SD± )

P
Before 

treatment  
(n, x SD± )

After treatment  
(n, x SD± )

P
Before 

treatment (n, 
x SD± )

After treatment 
(n, x SD± )

P

White cell 
count, ×109/L

15, 5.6±2.5 15, 7.6±4.1 0.023 8, 5.5±2.1 8, 6.8±2.8 0.121 7, 5.7±3.0 7, 8.6±5.3 0.098

Neutrophil 
count, 109/L

15, 4.3±2.3 15, 6.3±4.2 0.037 8, 4.2±1.7 8, 5.4±3.0 0.216 8, 4.2±1.7 8, 5.4±3.0 0.063

Platelet count, 
×109/L

15, 198.4±79.9 15, 282.9±98.2 0.013 8, 206.3±94.4 8, 282.0±97.9 0.192 7, 189.4±65.9 7, 284.0±106.3 0.014

TT, s 13, 17.2±1.3 13, 17.1±1.4 0.824 7, 17.6±1.2 7, 18.0±0.8 0.594 6, 16.7±1.2 6, 16.1±1.2 0.375

C-reactive 
protein, mg/L

8, 71.3±39.7 8, 15.2±22.2 0.017 – – – – – –

Lactic acid, 
mmol/L

4, 2.2±1.3 4, 2.5±1 0.566 3, 1.6±0.6 3, 2.1±0.9 0.291 – – –

Creatinine, 
μmol/L

15, 68.4±28.5 15, 61.9±25 0.128 8, 69.6±25.2 8, 59.1±10.7 0.166 7, 67.0±34.0 7, 65.0±36.1 0.344

IL-6, pg/mL 15, 37.5±48.8 15, 10.2±9.5 0.002 8, 51.6±64.2 8, 10.9±9.9 0.017 7, 21.3±13.4 7, 9.3±9.8 0.043

IL-10, pg/mL 15, 4.9±2.3 15, 3.2±0.6 0.003 8, 5.3±2.5 8, 3.3±0.6 0.037 7, 4.5±2.2 7, 3.1±0.6 0.028

TNF-α, pg/mL 15, 5.7±4.3 15, 4.3±2.6 0.125 8, 5.6±4.9 8, 3.7±1.4 0.161 7, 5.8±3.9 7, 5.1±3.5 0.309

Fibrinogen,  
g/L

13, 5.6±1.3 13, 4.3±1.5 0.07 7, 5.3±1.3 7, 3.9±1.5 0.168 6, 5.9±1.2 6, 4.8±1.4 0.5

PT, s 13, 11.1±0.8 13, 11.1±0.8 0.6 7, 11.4±0.8 7, 11.3±0.6 0.735 6, 10.8±0.7 6, 10.9±1.0 0.834

D-dimer,  
mg/L

13, 1.1±1.3 13, 1.5±1.2 0.209 7, 0.9±0.6 7, 1.7±1.5 0.181 6, 1.2±1.8 6, 1.4±0.7 0.772

Total bilirubin 15, 10.9±4.1 15, 14.4±9.2 0.258 8, 11.1±4.9 8, 13.1±7.8 0.569 7, 10.8±3.4 7, 15.9±11.1 0.735

Lymphocyte 
count, ×109/L

14, 745.9±300.8 14, 1,068±914.6 0.18 7, 775.9±353.4 7, 1,317.1±1253.6 0.275 7, 716.0±262.9 7, 818.9±310.1 0.194

Results of self-control analysis of outcome indicators in the 
observation group and the control group before and after 
treatment

The results of analysis of outcome indicators in 16 patients 
in the observation group before and after treatment are 
shown in Table 4. The results of simultaneous analysis of 
outcome indicators in mild and severe patients showed 
that there were significant differences in white blood cell 
count, neutrophil count, platelet count, CRP, IL-6, and 
IL-10 (P<0.05). Among these indicators, leukocyte count, 
neutrophil count, and platelet count were increased, while 
CRP, IL-6, and IL-10 were decreased after treatment. The 
results of simultaneous analysis of outcome indicators in 

mild and severe patients showed that the levels of IL-6 and 
IL-10 were lower after treatment than before treatment in 
mild patients (P<0.05). In severe patients, the platelet count 
was increased after treatment (P<0.05), and the levels of 
both IL-6 and IL-10 were decreased compared with those 
before treatment (P<0.05), as shown in Table 4.

The results of analysis of outcome indicators in  
16 patients in the control group before and after treatment 
are shown in Table 5. The results showed that PLT was 
increased after treatment compared with before treatment 
(P<0.05). The results of separate analysis of outcome 
indicators in mild and severe patients showed that there 
were no significant differences in any of the indexes of the 
mild patients; however, for the severe patients, the PLT 
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Table 5 Analysis of outcome indicators before and after treatment in the control group

Index

Total (n=16) Mild cases (n=8) Severe cases (n=8)

Before treatment 
(n, x SD± )

After treatment 
(n, x SD± )

P
Before treatment 

(n, x SD± )
After treatment 

(n, x SD± )
P

Before 
treatment (n, 

x SD± )

After treatment 
(n, x SD± )

P

White cell 
count, ×109/L

16, 5.8±2.7 16, 6.4±2.1 0.533 8, 6.1±2.0 8, 6.4±1.6 0.627 8, 5.6±3.4 8, 6.4±2.6 0.662

Neutrophil 
count, 109/L

16, 4.4±2.6 16, 4.6±1.8 0.827 8, 3.9±1.2 8, 4.1±1.1 0.813 8, 4.8±3.5 8, 5.1±2.3 0.899

Platelet count, 
×109/L

16, 185.4±69.8 16, 248.7±91.2 0.013 8, 209.1±61.2 8, 234.1±87.6 0.458 8, 161.6±73.5 8, 263.3±98.2 0.017

TT, s 15, 17.1±0.9 15, 17.5±1.9 0.449 7, 17.40.6 7, 16.7±2.2 0.406 8, 16.8±1.0 8, 18.2±1.4 0.083

C-reactive 
protein, mg/L

16, 57.2±57.9 16, 23.8±33.9 0.063 8, 12.2±18.9 8, 30.9±41.5 0.401 8, 102.2±46.8 8, 16.7±25.0 0.012

Lactic acid, 
mmol/L

8, 2.0±1.4 8, 2.1±1.0 0.735 6, 2.4±1.5 6, 2.0±1.0 0.917 – – –

Creatinine, 
μmol/L

16, 65.1±16 16, 64.8±14.1 0.939 8, 58.4±9.8 8, 64.6±18.0 0.251 8, 71.8±18.7 8, 64.9±10.0 0.268

IL-6, pg/mL 16, 15.8±24.6 16, 7.2±7.2 0.233 8, 6.8±9.5 8, 6.3±5.3 0.889 8, 24.8±32 8, 8.2±9 0.128

IL-10, pg/mL 16, 4.4±3 16, 3.9±2.7 0.098 8, 4.6±3.9 8, 4.3±3.4 0.674 8, 4.2±1.9 8, 3.6±2.1 0.1

TNF-α, pg/mL 16, 3.8±1.9 16, 3.8±1.8 0.973 8, 4.4±1.8 8, 4.4±1.8 1 8, 3.1±1.7 8, 3.2±1.8 0.907

Fibrinogen, g/L 15, 5.1±1.7 15, 4.5±1.5 0.391 7, 4.0±0.7 7, 4.8±1.0 0.055 8, 6.1±1.7 8, 4.2±1.9 0.112

PT, s 15, 11.1±1.3 15, 10.8±0.7 0.442 7, 10.4±0.9 7, 10.5±0.7 0.37 8, 11.7±1.4 8, 11.1±0.5 0.295

D-dimer, mg/L 15, 0.6±0.5 15, 0.8±1.1 0.307 7, 0.5±0.4 7, 0.4±0.3 0.735 8, 0.6±0.5 8, 1.2±1.4 0.161

Total bilirubin 16, 16.9±14.7 16, 14.9±11.8 0.897 8, 18.117.4 8, 11.4±4.5 0.441 8, 15.8±12.6 8, 18.5±15.9 0.401

Lymphocyte 
count, ×109/L

12, 769.1±394.3 12, 934.7±473.5 0.167 6, 1,050.7±28.4 6, 1,292.2±366.4 0.206 6, 487.5±300.0 6, 577.2±228.6 0.345

after treatment was higher than that before treatment 
(P<0.05), and the CRP was lower than that before treatment 
(P<0.05), as shown in Table 5.

Analysis of outcome indicators between the observation 
group and the control group before and after treatment

Before treatment, 15 of the 32 paired patients had a 
fever, and the number of severe patients with fever in the 
observation group was lower than that in the control group 
(P<0.05). Following treatment, 11 of the 32 patients still 
had a fever, and the number in the control group was higher 
than that in the observation group (P<0.05). Meanwhile, 
the number of severe patients in the control group was 
also higher than that in the observation group (P<0.05), 
as shown in Table 6. There were no significant differences 

in cough, sputum, fatigue, or diarrhea before and after 
treatment between the two groups. After treatment, there 
were no significant differences between the two groups in 
CT results, total length of hospital stay, or the time taken to 
produce a negative nucleic acid test. However, whether the 
two groups were compared directly or analyzed separately, 
the CT results were better in the observation group than in 
the control group, and the time taken to produce a negative 
nucleic acid test was shorter in the observation group.

Table 7 shows the results of analysis of the 32 patients. 
Before treatment, D-dimer was higher in the observation 
group than in the control group, which was the only 
significant difference between the groups (P<0.05). After 
treatment, only the level of IL-6 was significantly different 
between the two groups and was lower in the observation 
group than in the control group (P<0.05).
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Table 6 Analysis of outcome indicators before and after treatment in observation group and control group

Index

All patients (n=32) Mild patients (n=16) Severe patients (n=16)

Observation 
group

Control 
group

P
Observation 

group
Control 
group

P
Observation 

group
Control 
group

P

Temperature before treatment, n (%)

Fever 6 (37.5) 9 (56.25) 0.716 3 (18.75) 1 (6.25) 0.569 3 (18.75) 8 (50.0) 0.026

<37.3 9 (56.25) 7 (43.75) – 5 (62.5) 7 (87.5) – 4 (50.0) 0 –

37.3–38.0 5 (31.25) 4 (25.0) – 2 (25.0) 0 – 3 (37.5) 4 (50.0) –

38.1–39.0 1 (6.25) 4 (25.0) – 1 (12.5) 1 (12.5) – 0 3 (37.5) –

>39.0 0 1 (6.25) – 0 0 – 0 1 (12.5) –

Temperature after treatment, n (%)

Fever 1 (6.25) 10 (62.5) 0.002 0 2 (12.5) 0.467 1 (6.25) 8 (50.0) 0.01

<37.3 12 (75.0) 6 (37.5) – 6 (75) 6 (75.0) – 6 (75.0) 0 –

37.3–38.0 0 9 (56.25) – 0 1 (12.5) – 0 8 (1.0) –

38.1–39.0 1 (6.25) 1 (6.25) – 0 1 (12.5) – 1 (12.5) 0 –

>39.0 0 0 – 0 0 – 0 0 –

Signs and symptoms before treatment, n (%)

Cough or expectoration 13 (81.25) 13 (81.25) 1 7 (87.5) 6 (75.0) 0.522 6 (75.0) 7 (87.5) 0.522

Fatigue 8 (50.0) 1 (6.25) 0.006 5 (62.5) 1 (12.5) 0.039 3 (37.5) 0 0.055

Diarrhea 1 (6.25) 1 (6.25) 1 1 (12.5) 1 (12.5) 1 0 0 –

Symptoms after treatment, n (%)

Cough or expectoration 4 (25.0) 3 (18.75) 0.669 2 (25.0) 3 (37.5) 0.59 2 (25.0) 0 0.131

Fatigue 2 (12.5) 1 (6.25) 0.544 1 (12.5) 1 (12.5) 1 1 (12.5) 0 0.302

Diarrhea 0 1 (6.25) 0.31 0 1 (12.5) 0.302 0 0 –

CT results after treatment (n=30), n (%)

Improvement 13 (81.25) 10 (62.5) – 7 (87.5) 6 (75.0) – 6 (75.0) 4 (50.0) –

Aggravation 1 (6.25) 3 (18.75) – 1 (12.5) 1 (12.5) – 0 2 (25.0) –

No significant change 0 3 (18.75) – 0 1 (12.5) – 0 2 (25.0) –

Length of hospital stay  
[mean ± SD]

16, 18.4±8.8 16, 15.1±4.6 0.348 8, 22.3±10.1 8, 16.3±4.9 0.181 8, 14.6±5.7 8, 14.0±4.4 1

Time of nucleic acid conversion 
to negative [mean ± SD]

14, 10.3±4.5 14, 13.1±4.5 0.183 8, 11.9±5.2 8, 13.6±4.7 0.592 6, 8.2±2.1 6, 12.5±4.5 0.14

The patients in the observation group and the control 
group were then grouped according to disease severity, 
and the outcome indicators before and after treatment 
were calculated for each group, as shown in Table 8. In 
mild patients, fibrinogen and D dimer were higher in 
the observation group than in the control group before 
treatment (P<0.05). After treatment, the lymphocyte counts 

in both groups were increased and the level of IL-6 was 
decreased. After treatment, the lymphocyte count of mild 
patients in the observation group was lower than that in 
the control group (P<0.05). Meanwhile, in both mild and 
severe patients, the level of IL-6 in the observation group 
was lower than that in the control group (P<0.05). In severe 
patients, there were no significant differences in any of the 
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Table 7 Analysis of outcome indicators before and after treatment in observation group and control group

Index

Before treatment (n=32) After treatment (n=32)

Observation group  
(n, x SD± )

Control group  
(n, x SD± )

P
Observation group  

(n, x SD± )
Control group  

(n, x SD± )
P

White cell count, ×109/L 15, 5.6±2.5 15, 5.9±2.8 0.804 15, 7.6±4.1 15, 6.5±2.1 0.396

Neutrophil count, 109/L 15, 4.3±2.3 15, 4.4±2.7 0.965 15, 6.3±4.2 15, 4.6±1.9 0.188

Platelet count, ×109/L 15, 198.4±79.9 15, 189.9±69.8 0.749 15, 282.9±98.2 15, 244.2±92.5 0.349

TT, s 15, 17.3±1.2 15, 17.2±1.1 0.897 12, 17±1.4 12, 17.3±2 0.706

C-reactive protein, mg/L 8, 71.3±39.7 8, 77.2±62.1 0.779 11, 21.4±30.3 11, 18±23.3 0.534

Lactic acid, mmol/L 6, 2.2±1 6, 1.6±0.7 0.257 4, 2.5±1 4, 1.7±0.9 0.273

Creatinine, μmol/L 15, 68.4±28.5 15, 62.2±11.5 0.456 15, 61.9±25 15, 63.4±13.4 0.83

IL-6, pg/mL 12, 34.6±52.6 12, 11.7±25.4 0.084 15, 6.9±7.4 15, 10.2±9.5 0.037

IL-10, pg/mL 15, 4.9±2.3 16, 4.4±3 0.125 15, 3.2±0.6 15, 3.8±2.8 0.798

TNF-α, pg/mL 15, 5.7±4.3 15, 3.9±1.9 0.125 15, 4.3±2.6 15, 3.9±1.9 0.293

Fibrinogen, g/L 15, 5.5±1.2 15, 5.1±1.7 0.316 12, 4.3±1.5 12, 4.4±1.6 0.53

PT, s 15, 11.2±0.8 15, 11.2±1.3 0.932 12, 11.1±0.8 12, 10.9±0.5 0.474

D-dimer, mg/L 15, 1±1.2 15, 0.5±0.4 0.015 12, 1.6±1.2 12, 0.9±1.2 0.192

Total bilirubin 8, 71.3±39.7 8, 77.2±62.1 0.233 15, 14.4±9.2 15, 15.5±12 0.758

Lymphocyte count, ×109/L 13, 741.2±312.6 13, 1,033±894 0.422 11, 918.8±362.1 11, 945±495.2 0.856

indicators between the observation group and the control 
group before treatment, while after treatment, the level of 
IL-6 in the observation group was lower than that in the 
control group (P<0.05).

Discussion

COVID-19 is a respiratory tract infection caused by a novel 
coronavirus that is believed to have originated as a zoonotic 
virus that has mutated or otherwise adapted to allow human 
pathogenicity (17). Currently, several existing antiviral 
agents are being used in clinical trials and compassionate 
use protocols based on in vitro activity (against this 
or related viruses) and on limited clinical experience. 
Lopinavir-ritonavir is approved by the United States Food 
and Drug Administration (FDA) for the treatment of 
human immunodeficiency virus (HIV). It has been used to 
treat other coronavirus infections; it was used empirically 
for MERS (18) and is being studied in the treatment of 
SARS (19). A trial involving 199 patients with COVID-19 
comparing lopinavir-ritonavir with standard care did not 
find a significant difference in time to improvement or in 
mortality at 28 days, nor were there differences in duration 

of viral RNA in oropharyngeal specimens (20). Chloroquine 
and its derivatives have reportedly achieved favorable results 
after use in China and South Korea, although details are 
lacking, and further trials are under way (21). Azithromycin 
combined with hydroxychloroquine has been used in some 
protocols; however, the risk of cardiac arrhythmias must be 
considered. At present, no specific antiviral agent has been 
approved for the treatment of COVID-19. 

XBJ was developed by Professor Jinda Wang under the 
guidance of the combined treatment theory of “bacteria, 
toxin and inflammation” after three decades of research (11).  
It possesses anti-inflammatory, coagulation regulation, 
vascular endothelial protection, immune regulation, and 
other pharmacological properties, and exerts its anti-
inflammatory effects mainly through inhibiting the 
production of IL-6, TNF-α, and other cytokine (22-26). 
IL-6 is a multifunctional cytokine, which is produced 
by activated T cells and mononuclear cells. It has the 
functions of regulating immune response, acute reaction, 
and hematopoiesis, and plays an important role in the 
body’s immune response to infection. TNF-α, one of the 
most important transmitters involved in the inflammatory 
response, is produced by various mononuclear macrophages. 
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In addition to causing lung damage in a variety of ways, 
necrosis factor induces and modulates other inflammatory 
cytokines in the inflammatory response. A high level of 
TNF-α suggests a more severe illness and worse prognosis. 
This study found the improvement of interleukin-6 in the 
observation group was significantly better than that in the 
control group. It is speculated that the mechanism of XBJ 
on improving COVID-19 is to inhibit interleukin-6.

Wan et al. confirmed that the level of IL-6 was generally 
increased in patients with COVID-19, and the level of 
IL-6 in severe patients was significantly higher than that 
in mild patients (27). IL-6 and GM-CSF released by T 
lymphocytes and monocytes may be the key link of the 
cytokine storm induced by COVID-19 (28,29). Tanaka  
et al.’s study showed that the reduction of IL-6 indicated 
a good outcome for the control of cytokine production in 
sepsis (30). 

In this study, after 7 days of combination therapy, the 
42 patients in the observation group and 16 patients in the 
control group showed improvement in all indicators, such 
as body temperature, cough and sputum symptoms, number 
of patients with CT improvement, IL-6, CRP, and the 
improvements in the above indicators in the observation 
group were better than those in the control group. The 
results showed that the conventional treatment (oxygen 
inhalation, antiviral treatment, electrolyte balance, blood 
glucose and blood pressure management, nutritional 
support, and immune regulation) achieved a good effect; 
however, the conventional treatment combined with XBJ 
had a more obvious effect on improving the conditions of 
patients with the disease.

Wan and Guan,  e t  a l .  (27 ,29)  found that  age , 
complications, and disease severity were all important 
factors affecting the prognosis of COVID-19 patients. 
Therefore, this study conducted case-control analysis 
according to these factors. Before treatment, there were no 
significant differences in the indicators between the two 
groups, except that the d-dimer of the observation group 
was higher than that of the control group. This indicated 
that the baseline data of the two groups were comparable. 
Seven days after treatment, IL-6 and body temperature 
were significantly improved in the observation group 
compared with in the control group. Among severe patients, 
the improvement in body temperature in the observation 
group was also better than that in the control group 
(P<0.05). At the same time, a higher number of patients 
in the observation group showed improved CT imaging 
results compared with the control group, and the time taken 

for patients in the observation group to produce a negative 
nucleic acid test was shorter than that in the control group; 
however, the differences were not statistically significant 
(P>0.05). Furthermore, there was no significant difference 
in TNF-α and IL-10 between the two groups. Another 
real-world study of 31,913 patients on the centralized 
monitoring of the clinical safety of XBJ showed that the 
incidence of adverse reactions (ADR) with this drug was 
0.3%, and the adverse reactions observed were mainly those 
mentioned in the instruction manual. After drug withdrawal 
and symptomatic treatment, no serious adverse reactions 
were reported (31).

The results of this study indicated that routine treatment 
combined with XBJ can better improve the clinical 
outcomes of patients with COVID-19. Therefore, it can 
be used as one of the treatment regimens of the disease. 
However, because the small number of cases admitted to 
our hospital and the drug was not used in our hospital until 
after it was included in the Diagnosis and treatment plan for 
New Coronavirus Pneumonia (Trial version 4) guidelines, 
the sample size included in this study was small. This is 
the shortcoming of this research. Therefore, a certain bias 
existed in the research. 

Therefore, in the future, we should collaborate with 
foreign medical institutions to carry out randomized 
controlled, multicenter, and large-sample studies on the 
treatment of COVID-19 with XBJ, so as to further confirm 
the efficacy and safety of this drug. Tozumab (IL-6 receptor 
blocker) can effectively reverse the cytokine storm syndrome 
in the treatment of acute lymphoblastic leukemia (32).  
So far, this drug has been preliminarily applied in 
clinical trials for COVID-19 treatment and has achieved 
encouraging results, and further multi-center clinical trials 
are under way (33).

COVID-19 has been well controlled in China, but the 
ongoing global pandemic still calls for a united effort in 
fighting the disease. How to assess the potential risk of 
recurrence and reinfection? We think it can be evaluated 
from the following aspects: (I) 2019 nCoV is a new virus, 
many of its biological characteristics are unknown, and 
the recurrence and prolongation of the disease may be its 
own characteristics. (II) When the patient is discharged 
from the hospital, the pathogenic microorganisms may 
not be completely eliminated. The carrier’s detoxification 
amount may not reach the lower limit of existing testing 
methods. If the immunity is reduced again in the later 
period, it will cause recurrence or re-infection (34). (III) 
Previous literature studies have shown that patients with 
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underlying diseases such as diabetes and hypertension 
are more likely to be infected and re-infected with 2019 
nCoV, and affect the prognosis. (IV) Because throat 
swabs are sampled for nucleic acid testing, false negatives 
may occur. The diagnostic criteria for discharge need to 
be further explored (15,16). (V) After clinical cure, how 
strong is the protective effect of antibodies produced by 
the body? How long is the protection exsist? Currently 
unknown. Studies have shown that asymptomatic 
individuals infected with the new coronavirus may only 
last for two to three months, and those with symptoms 
may last for a shorter time.
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