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ABSTRACT 
 

 

This study aimed to research the clinical effect of Xuebijing combined with thymosin α1 on patients 

with severe pneumonia complicated with sepsis, and its effect on serum inflammatory factors. For this 

purpose, 81 cases of severe pneumonia complicated with sepsis were collected. All patients were given 

early treatments. 41 cases who received Xuebijing injection by intravenous drip were selected as the 

control group. 40 cases who were treated through subcutaneous injection of thymosin α1 based on 

Xuebijing injection by intravenous drip were selected as the study group. The body temperature, 

respiration, heart rate, leukocytes, other general conditions, blood gas indexes, serum IL-6, TNF-α and 

CRP levels, bacterial clearance rate and therapy effect were recorded and compared before and after 

treatment. Results showed that after treatment, the body temperature, respiration, heart rate, leukocytes 

and other general conditions of the study group were lower than those in the control group (all p<0.05). 

The blood gas indexes pH and PaCO2 levels of the study group were lower than those of the control 

group. The levels of serum interleukin-6 (IL-6), serum tumor necrosis factor α (TNF-α) and C-reactive 

protein (CRP) in the study group were lower than those in the control group (all p<0.05). The bacterial 

clearance rate of the study group was lower than that of the control group (all p<0.05). The total 

effective rate of treatment of patients in the study group was higher than that of patients in the control 

group (all p<0.05). In general, Thymosin α1 and Xuebijing injection can improve the therapy effect of 

severe pneumonia complicated with sepsis, improve the hemorheology condition of patients, effectively 

remove bacteria and reduce the expression level of serum CRP, TNF-α, IL-6, IL-8 and other 
inflammatory factors in patients, which is worthy of clinical promotion. 

DOI: http://dx.doi.org/10.14715/cmb/2021.67.6.30       Copyright: © 2021 by the C.M.B. Association. All rights reserved. 

Introduction 

Sepsis is a series of symptoms when an infection 

causes systemic inflammatory responses, including 

fever, leukocytosis or leukopenia, decreased vascular 

resistance, often leading to hypotension (sepsis 

shock), organ failure (severe sepsis) and death (1). 

The mortality rate of sepsis is about 20-30% (2). The 

incidence rate of sepsis is relatively high in the 

elderly. With the increase of the population age, the 

incidence of sepsis may significantly increase (3). In 

developed countries, the incidence of sepsis reaches 

100/100,000 (4). Sepsis is a serious systemic infection 

response, and pneumonia is the main cause of sepsis 

(5). Sepsis begins with the epitope transfer of antigen-

presenting cells to neutrophils, macrophages, and T 

helper lymphocytes (Th), followed by activation of 

the cellular transcription factor NF-KB, then enter into 

the nucleus and form the complexes with DNA. 

Subsequently, it induces apoptosis and activates Th 

lymphocytes into Thl cells, releasing a large number 

of pro-inflammatory cytokines and chemokines, such 

as TNF-α, IL-6 (6). Studies have also shown that CRP 

can be used as a marker for sepsis (7). 

Xuebijing injection is a complex traditional 

Chinese herbal compound, which has been widely 

used in the treatment of sepsis in China (8). 

Pharmacological studies have shown that Xuebijing 

can block the progression of sepsis through 

antibacterial, anti-inflammatory, antiendotoxin and 

other ways, and is an effective drug to improve 

https://creativecommons.org/licenses/by/4.0/
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survival rate (9). Studies have also shown that 

Xuebijing injection combined with standardized 

treatment can reduce the mortality of patients with 

severe pneumonia, reminding that Xuebijing may be a 

potential and promising assistant treatment for severe 

pneumonia (10). Thymosin α1 is a peptide hormone 

whose immunomodulatory properties have been 

demonstrated in vitro and in vivo and approved for the 

treatment of several viral infections and cancers in 

different countries (11). Pharmacological studies have 

shown that thymosin α1 stimulates the secretion of 

endogenous IFN-γ, enhances T cells and the entire 

immune system (12). In the study of Chen et al (13), 

Xuebijing combined with ulinastatin was more 

effective in treating sepsis than ulinastatin alone. We 

speculate that the combination of Xuebijing and 

thymosin α1 could relieve the symptom with good 

efficacy in the treatment of severe pneumonia 

combined with sepsis. 

Therefore, this study aims to provide a reference for 

the clinical treatment of severe pneumonia 

complicated with sepsis by exploring the clinical 

effect of Xuebijing combined with thymosin α1. 

 

Materials and methods 

Baseline data 

81 cases of severe pneumonia complicated with 

sepsis who were admitted to our hospital from January 

2013 to July 2016 were collected. Patients were 

divided into two groups according to different 

treatments. 41 cases who received Xuebijing injection 

by intravenous drip were selected as the control 

group. Among them, there were 25 males and 16 

females. The age was 50-70 years old and the average 

age was (63.56±5.44) years old. 40 cases who were 

treated through subcutaneous injection of thymosin α1 

on the basis of Xuebijing injection by intravenous drip 

were selected as study group. There were 26 males 

and 14 females. The age was 52-70 years and the 

average age was (64.33±5.32) years old. This study 

was approved by our hospital ethics committees. All 

patients have signed the informed consent. 

 

Inclusion and exclusion criteria 

Inclusion criteria: all patients met the therapeutic 

guide and diagnosis of Chinese adults’ community-

acquired pneumonia (14). All patients met the 

international guidelines on sepsis and sepsis shock 

management in 2016 (15) and had complete case data. 

All patients agree to cooperate with the medical staff 

of our hospital, and the informed consent forms were 

signed by the patients or their immediate relatives. 

Exclusion criteria: patients who were applied with 

immunosuppressants in the last 3 months; patients 

with severe renal dysfunction and malignant tumor; 

patients with mental illnesses, language dysfunctions 

and diseases that affect the results of this study. 

 

Methods 

In both groups, 3 ml of peripheral venous blood 

was extracted on an empty stomach in the early 

morning in the hospital, and the serum was 

centrifuged for 12 min at a centrifuge radius of 15 cm, 

3000 r/min, and then separated and stored at -80 ℃ for 

measurement. The pH and PaCO2 levels of patients 

were analyzed by ABL80 series blood gas analyzers 

produced by lei dumite medical equipment (Shanghai) 

co., LTD. The serum IL-6, TNF-α and IL-6 were 

detected by ELISA and detection kit was purchased 

from ultest biological technology co., LTD., 

Shanghai. The item number is (CS-13629E). The 

TNF-α test kit was purchased from Shanghai 

Jingsheng Bioengineering Co., Ltd., and the item 

number is (JK-(a)-2161). The C-reactive protein test 

kit was purchased from Shanghai Jingsheng Bio-

engineering Co., Ltd., and the item number is (JKSJ--

1376). The operation steps are strictly in accordance 

with the requirements of the manual. 

Patients were given antibiotics to fight infection, 

regulate blood pressure and blood sugar, correct acid-

base balance, respiratory and nutritional support and 

other routine treatments. The control group was 

injected with Xuebijing (purchased from Tianjin 

Chase Sun Pharmaceutical Co., Ltd., national drug 

approval number: Z20040033) on the basis of 

conventional treatment, 50 mg/time, adding 0.9% 

normal saline 100 ml intravenous drip for 30-40 min, 

3 times/day, continuous treatment for 10 d. The 

research group was injected with thymosin α1 

(purchased from chengdu diao jiuhong pharmaceutical 

co., LTD., national drug approval number: 

H20020545) in the base of Xuebijing by intravenous 

drip, 1.6 mg/ time, 1 time/day, continuous injection 

for 10 d. 
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Observation indices 

Body temperature, respiration, heart rate, leukocytes, 

blood gas indexes, serum interleukin-6 (IL-6), serum 

tumor necrosis factor-α(TNF-α), C reactive protein 

(CRP) levels, bacterial clearance rate and efficacy of 

patients in the two groups. 

 

Efficacy of criterion standard 

Cure: breathing, body temperature, heart rate and 

leukocytes returned to normal. Marked effect: the 

condition improved significantly, but one of 

breathing, body temperature, heart rate and leukocytes 

did not return to normal. Effective: the condition 

improved, but the recovery of respiratory, 

temperature, heart rate and leukocytes was not 

obvious. Ineffective: the condition was unchanged or 

aggravated. Bacteriological efficacy was assessed on 

bacterial culture specimens, including clearance, 

hypothetical clearance, replacement, no clearance, and 

reinfection. Clinical effective rate = (number of cure 

cases + number of marked effect Cases + number of 

effective cases) / number of total cases in the group × 

100%. Bacterial clearance rate = (number of clearance 

cases + number of hypothetical clearance cases + 

number of replacement cases) / total number of cases 

× 100%. 

 

Statistical methods 

All the experimental results were statistically 

calculated using SPSS24.0 statistical (Beijing Sitron 

Weida Information Technology Co., Ltd.), and the 

image was drawn using GraphPad Prism 7. Counting 

data was expressed as a percentage (%). The chi-

square test was used to compare the two groups. All 

measurement data was expressed in the form of (mean 

number ± standard deviation). T-test was used for 

comparison between groups. The difference was 

statistically significant with p<0.05. 

 

Results and discussion 

Baseline data of patients 

There were no significant differences in gender, 

age, BMI, place of residence, nation, smoking history, 

drinking history, marital status, family history and 

other baseline data (p>0.05) between the two groups. 

More details are shown in Table 1. 

 

 

 

Table 1. Comparison of the baseline data of patients 

between the two groups 

 
Study 

group (40) 

Control 

group (41) 
t or F p 

Gender   0.141 0.709 

Male 26 (65.00) 25 (60.98)   

Female 14 (35.00) 16 (39.02)   
Age/years old 64.33±5.32 63.56±5.44 0.644 0.522 

BMI (kg/cm2) 22.47±2.83 22.15±2.62 0.528 0.599 

Place of residence   0.004 0.953 
City 31 (77.50) 32 (78.05)   

Rural 9 (22.50) 9 (21.95)   

Nation   0.863 0.353 
Han nationality 36 (90.00) 34 (82.93)   

Minority nationality 4 (10.00) 7 (17.07)   

Smoking history   0.102 0.749 
Yes 29 (72.50) 31 (75.61)   

No 11 (27.50) 10 (24.39)   

Drinking history   0.106 0.745 
Yes 21 (52.50) 23 (56.10)   

No 19 (47.50) 18 (43.90)   

Marital status   0.240 0.624 
Married 37 (92.50) 39 (95.12)   

Unmarried 3 (7.50) 2 (4.88)   

Family history   0.103 0.748 
Yes 18 (45.00) 17 (41.46)   

No 22 (55.00) 24 (58.54)   

 

Comparison of general conditions such as body 

temperature, respiration, heart rate, leukocytes 

before and after treatment in the two groups 

Temperature, respiration, heart rate, leukocytes and 

other general conditions before treatment were 

observed. In the study group, body temperature was 

(38.02±1.03) °C, respiration was (27.13±3.21) times 

/min, heart rate was (27.13±3.21) times /min and 

leukocytes was (17.13±7.43) ×109/L. In the control 

group, body temperature was (38.09±1.05) °C, 

respiration was (26.94±3.33) times /min, heart rate 

was (105.04±16.81) times /min and leukocytes was 

(16.97±7.29) ×109/L. There was no significant 

difference between the two groups (all p>0.05). After 

treatment, in the study group, body temperature was 

(37.10±0.51) °C, respiration was (20.75±1.82) times 

/min, heart rate was (75.86±11.69) times /min and 

leukocytes was (6.97±2.31) ×109/L. In the control 

group, body temperature was (37.52±0.59) °C, 

respiration was (23.65±2.03) times /min, heart rate 

was (81.94±12.43) times /min and leukocytes was 

(10.54±3.64) ×109/L. After treatment, body 

temperature, respiration, heart rate, leukocytes and 

other general conditions in the two groups were lower 

than those before treatment (all p<0.05). Body 

temperature, respiration, heart rate, leukocytes and 

other general conditions in the study group were lower 

than those in the control group (all p<0.05). More 
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details are shown in Figure 1. The description of each 

part of Figure 1 is as follows: 

A: Comparison of body temperature before and after 

treatment in two groups of patients: after treatment, 

the body temperature of the control group was higher 

than that in the study group. The difference was 

statistically significant（all p<0.05). a represents the 

comparison before and after treatment in the control 

group (
a
p<0.05). b represents the comparison before 

and after treatment in the study group (
b
p<0.05). c 

represents the comparison between the control group 

and the study group after treatment (
c
p<0.05). 

B: Comparison of respiratory frequency before and 

after treatment in two groups of patients: after 

treatment, the respiratory frequency of the control 

group was higher than that in the study group. The 

difference was statistically significant（all p<0.05). a 

represents the comparison before and after treatment 

in the control group (
a
p<0.05). b represents the 

comparison before and after treatment in the study 

group (
b
p<0.05). c represents the comparison between 

the control group and the study group after treatment 

(
c
p<0.05). 

C: Comparison of heart rate before and after treatment 

in two groups of patients: after treatment, the heart 

rate of the control group was higher than that in the 

study group. The difference was statistically 

significant（all p<0.05). a represents the comparison 

before and after treatment in the control group 

(
a
p<0.05). b represents the comparison before and 

after treatment in the study group (
b
p<0.05). c 

represents the comparison between the control group 

and the study group after treatment (
c
p<0.05). 

D: Comparison of leukocytes before and after 

treatment in two groups of patients: after treatment, 

the leukocytes of the control group was higher than 

that in the study group. The difference was 

statistically significant（all p<0.05). a represents the 

comparison before and after treatment in the control 

group (
a
p<0.05). b represents the comparison before 

and after treatment in the study group (
b
p<0.05). c 

represents the comparison between the control group 

and the study group after treatment (
c
p<0.05). 

 
Figure 1. Comparison of general conditions such as body 

temperature, respiration, heart rate, leukocytes before and 

after treatment in the two groups. The description is given 

in the text. 

 

Comparison of blood gas indexes before and after 

treatment in two groups of patients 

Blood gas indexes before and after treatments were 

observed. Before treatment, the pH of the study group 

was (7.87±0.08), and the PaCO2 was (54.29±5.24) 

mmHG. In the control group, pH was (7.88±0.07) and 

PaCO2 was (53.98±5.21) mmHG. There was no 

significant difference between the two groups (all 

p>0.05). After treatment, the pH of the study group 

was (7.05±0.05) and PaCO2 was (35.18±5.29) 

mmHG. In the control group, pH was (7.31±0.07) and 

PaCO2 was (39.23±5.33) mmHG. After treatment, 

blood gas pH and PaCO2 levels of the two groups 

were lower than those before treatment (all p<0.05). 

The blood gas index pH and PaCO2 levels in the 

study group were lower than those in the control 

group (all p<0.05). More details are shown in Figure 

2. The description of each part of Figure 2 is as 

follows: 

A: Comparison of ph levels before and after 

treatment in two groups of patients: after treatment, 

the blood gas indexs ph levels of the study group was 

lower than that in the control group (all p<0.05). a 

represents the comparison before and after treatment 

in the control group (
a
p<0.05). b represents the 

comparison before and after treatment in the study 

group (
b
p<0.05). c represents the comparison between 

the control group and the study group after treatment 

(
c
p<0.05). 
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B: Comparison of PaCO2 levels before and after 

treatment in two groups of patients: after treatment, 

the PaCO2 levels of the study group were lower than 

that in the control group (all p<0.05). a represents the 

comparison before and after treatment in the control 

group (
a
p<0.05). b represents the comparison before 

and after treatment in the study group (
b
p<0.05). c 

represents the comparison between the control group 

and the study group after treatment (
c
p<0.05). 

 

 
Figure 2. Comparison of blood gas indexes before and after 

treatment in two groups of patients. The description is 

given in the text. 

 

Comparison of serum IL-6, TNF-α and CRP levels 

between the two groups before and after treatment 

The levels of IL-6, TNF-α and CRP before and 

after treatment were observed. Before treatment, in 

the study group, the level of IL-6 was (103.62±24.04) 

ng/L, the level of TNF-α was (100.93±21.37) ng/L, 

and the level of CRP was (72.88±15.65) mg/L. In the 

control group, the IL-6 level was (102.74±23.48) 

ng/L, the TNF-α level was (99.83±21.43) ng/L, and 

the CRP level was (71.65±15.54) mg/L. There were 

no significant differences in IL-6, TNF-α and CRP 

levels between the two groups (all p>0.05). After 

treatment, in the study group, the IL-6 level of was 

(52.67±16.51) ng/L, the TNF-α level was 

(55.21±15.02) ng/L, and the CRP level was 

(31.21±9.12) mg/L. In the control group, the IL-6 

level was (68.93±17.62) ng/L, the TNF-α level was 

(69.75±14.97) ng/L, and the CRP level was 

(38.12±8.65) mg/L. After treatment, the levels of IL-

6, TNF-α and CRP in the two groups were lower than 

those before treatment (all p<0.05). The levels of IL-

6, TNF-α and CRP in the study group were lower than 

those in the control group (all p<0.05). More details 

are shown in Figure 3. The description of each part of 

Figure 2 is as follows: 

A: Comparison of IL-6 levels before and after 

treatment in two groups of patients: after treatment, 

the IL-6 levels of the study group were lower than that 

in the control group (all p<0.05). a represents the 

comparison before and after treatment in the control 

group (
a
p<0.05). b represents the comparison before 

and after treatment in the study group (
b
p<0.05). c 

represents the comparison between the control group 

and the study group after treatment (
c
p<0.05). 

B: Comparison of TNF-α levels before and after 

treatment in two groups of patients: after treatment, 

the TNF-α levels of the study group were lower than 

that in the control group (all p<0.05). a represents the 

comparison before and after treatment in the control 

group (
a
p<0.05). b represents the comparison before 

and after treatment in the study group (
b
p<0.05). c 

represents the comparison between the control group 

and the study group after treatment (
c
p<0.05). 

C: Comparison of CRP levels before and after 

treatment in two groups of patients: after treatment, 

the CRP levels of the study group was lower than that 

in the control group (all p<0.05). a represents the 

comparison before and after treatment in the control 

group (
a
p<0.05). b represents the comparison before 

and after treatment in the study group (
b
p<0.05). c 

represents the comparison between the control group 

and the study group after treatment (
c
p<0.05). 

 

 
Figure 3. Comparison of serum IL-6, TNF-α and CRP 

levels between the two groups before and after treatment. 

The description is given in the text. 

 

Comparison of bacterial clearance rates after 

treatment in both groups 

The bacterial clearance rate after treatment was 

observed in the two groups. The bacterial clearance 

rate of the study group was 87.50%. The bacterial 

clearance rate of the control group was 68.29%. The 

difference was statistically significant (all p<0.05). 

More details are shown in Table 2. 
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Table 2. Bacterial clearance rates after treatment in 

both groups 

Grouping n 
C

le
ar

an
ce

 

H
y

p
o

th
et

ic
al

 

cl
ea

ra
n

ce
 

R
ep

la
ce

m
en

t 

N
o

 c
le

ar
an

ce
 

R
ei

n
fe

ct
io

n
 

C
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Study group 40 20 11 4 4 1 87.50% 

Control group 41 14 9 5 6 7 68.29 

F       4.322 

p       0.038 

 

Comparison of clinical effect between the two 

groups 

The clinical effect was observed in the two groups. 

The total effective rate of the study group was 

90.00%. The total effective rate of control group was 

70.73%. The total effective rate of the study group 

was significantly higher than that of the control group 

(all p<0.05). More details are shown in Table 3. 

 

Table 3. The clinical effect between the two groups 

Grouping Cure Marked 

effect 

Effective Ineffectiv

e 

Total 

effective rate 

Study group 7 15 14 4 90.00 

Control group 4 12 13 12 70.73 

F     3.742 
p     0.029 

 

If the anti-inflammatory cytokines and pro-

inflammatory cytokines in patients with severe 

pneumonia are out of balance, it will eventually form 

sepsis. Sepsis can cause loss of serious immune cells. 

Therefore, the number of peripheral blood 

lymphocytes in patients with sepsis is reduced, and 

the body is in a state of immune function inhibition. In 

recent years, Branco et al (16) pointed out that the 

immunosuppressive response in patients with sepsis 

has a very close relationship with lymphocytes. 

Xuebijing is composed of five kinds of traditional 

Chinese medicine extracts, including Angelica 

sinensis, RhizomaLigusticiChuanxiong, Red peony 

root, Salvia and Safflower. It has the functions of 

promoting blood circulation, removing blood stasis 

and cooling blood expelling blood stasis (17). Basic 

research has confirmed that Xuebijing has the 

function of anti-inflammatory agents and regulates 

immune function (18, 19). Thymosin α1 is an 

immunoregulation drug that has the function of 

regulating the immune level of patients and inhibiting 

inflammatory reactions (20). Some studies have 

shown that good efficacy has been achieved in 

treating sepsis patients by thymosin α1 (21). Although 

the drug mechanism of Xuebijing and thymosin α1 is 

not exactly the same, both of them have the effect of 

inhibiting the inflammatory response and regulating 

immunity. 

The results of this study showed that the 

temperature, respiration, heart rate, leukocytes and 

other general conditions of the patients in the study 

group were lower than those in the control group 

before and after treatment (all p<0.05). According to 

the observation of clinical efficacy, the total effective 

rate of the research group was significantly higher 

than that of the control group (all p<0.05). It 

suggested that the combination of the two drugs is 

more effective. According to relevant reports, the 

CRP level of patients with severe pneumonia 

complicated with sepsis is higher than that of normal 

people (22), which plays an important role in 

immunity and is the most important biomarker of 

infection and inflammation in disease and 

pathophysiological conditions (23). In our study, the 

levels of IL-6, TNF-α and CRP in the study group 

were significantly lower than those in the control 

group, indicating that the combination of the two 

drugs can effectively control the inflammatory 

response of patients and regulate immune function. At 

the same time, in the results of Chen et al (24), it was 

also suggested that Xuebijing significantly reduced 

the levels of inflammatory cells cytokines TNF-α and 

IL-6 in septic mice. Blood gas indexes before and 

after treatment and bacterial clearance rate after 

treatment were observed in the two groups. Before 

treatment, there was no significant difference in blood 

gas pH and PaCO2 between the two groups (all 

p>0.05). After treatment, the blood gas pH and 

PaCO2 levels of the two groups were lower than those 

before treatment (all p<0.05). Blood gas pH and 

PaCO2 levels in the study group were lower than 

those in the control group (all p<0.05). The bacterial 

clearance rate of the study group was significantly 

higher than that of the control group (all p<0.05), 

indicating that the two drugs could effectively 

alleviate the symptoms of patients and improve the 

blood gas condition of patients. and there was no 

serious adverse reaction during the treatment, and the 

safety was good. 
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In this study, blood gas indicators and 

inflammatory cytokines in the study group were lower 

than those in the control group after treatment. The 

reason for the analysis is that Xuebijing has the effect 

of promoting blood circulation, removing blood stasis, 

clearing away heat and eliminating pathogenic factors. 

It can inhibit the aggregation of blood platelet, 

accelerate blood flow, increase blood vascular tension 

and increase blood oxygen content. The clearance of 

hydrolase and protease can catalyze the enzyme by the 

production of bradykinin, repair creases of vascular 

endothelial cells, reduce vascular permeability, reduce 

exudation of inflammatory mediator and alleviate 

inflammatory symptoms in lesions (25). Moreover, 

thymosin α1 can directly stimulate the surface 

receptors of mononuclear macrophages and enhance 

their presenting of antigen and sterilization ability. 

Studies have shown that thymosin α1 can significantly 

improve the immune function of patients with sepsis 

and prevent the progression of inflammation (26). 

However, due to the limited experimental 

conditions, this study still has some shortcomings. 

First of all, the base of research objects was small, 

which cannot be used for big data statistical analysis, 

and the experimental population was relatively single, 

which did not exclude the possibility of differences in 

other groups. Due to the use of consistency of drug in 

our hospital, it is not excluded that there may be 

differences in such drugs produced by other 

pharmaceutical factories. In addition, we speculate 

that the increase of inflammatory cytokines IL-6, 

TNF-α and CRP may also be caused by trauma or 

autoimmune diseases, which may affect our 

experimental results. Secondly, relevant data showed 

that thymosin α1 could reduce the mortality rate of 

sepsis, but we did not conduct prognostic follow-up in 

this study. We will follow up and investigate the 

research subjects in the future, and constantly improve 

and ameliorate our experiments to obtain the best 

experimental results. 

 

Conclusions 

In summary, thymosin α1 and Xuebijing injection 

can significantly improve the therapeutic effect of 

severe pneumonia complicated with sepsis, ameliorate 

the blood rheology status of patients, effectively 

remove bacteria and reduce the expression level of 

serum CRP, TNF-α, IL-6, IL-8 and other 

inflammatory factors in patients, which is worthy of 

clinical promotion. 

 

Acknowledgements  

No funding was received in this study. The authors 

declare that there is no conflict of interest. 

 

Interest conflict  

None. 

 

Ethical considerations  

Ethical issues (Including plagiarism, informed 

consent, misconduct, data fabrication and/or 

falsification, double publication and/or submission, 

redundancy, etc.) have been completely observed by 

the authors.  

 

References: 

1. Delano MJ, Ward PA. Sepsis-induced immune 

dysfunction: can immune therapies reduce 

mortality? J Clin Invest  2016; 126: 23-31. 

2. Rautanen A, Mills TC, Gordon AC, et al. 

Genome-wide association study of survival from 

sepsis due to pneumonia: an observational cohort 

study. Lancet Respir Med  2015; 3: 53-60. 

3. Reinhart K, Bauer M, Riedemann NC, Hartog CS. 

New approaches to sepsis: molecular diagnostics 

and biomarkers. Clin Microbiol Rev  2012; 25: 

609-634. 

4. Zhang W, Jia J, Liu Z, Si D, Ma L, Zhang G. 

Circulating microRNAs as biomarkers for Sepsis 

secondary to pneumonia diagnosed via Sepsis 3.0. 

BMC Pulm Med  2019; 19: 93. 

5. Liu GB, Cui XQ, Wang ZB, Wen L, Duan HL. 

Detection of serum procalcitonin and 

hypersensitive C-reactive protein in patients with 

pneumonia and sepsis. J Biol Regul Homeost 

Agents  2018; 32: 1165-1169. 

6. Darvishi E, Aziziaram Z, Yari K et al. Lack of 

association between the TNF-α±-1031genotypes 

and generalized aggressive periodontitis disease. 

Cell Mol Biol  2016; 62(11): 63-66. 

7. Vincent JL. The clinical challenge of sepsis 

identification and monitoring. PLoSMed  2016; 

13: e1002022. 

8. Chen S, Dai G, Hu J, Rong A, Lv J, Su L, Wu X. 

Discovery of Xuebijing injection exhibiting 

protective efficacy on sepsis by inhibiting the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Delano+M+J,+Ward+P+A.+Sepsis-induced+immune+dysfunction:+can+immune+therapies+reduce+mortality?
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rautanen+A,+Mills+T+C,+Gordon+A+C,+et+al.+Genome-wide+association+study+of+survival+from+sepsis+due+to+pneumonia:+an+observational+cohort+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reinhart%20K%5bAuthor%5d&cauthor=true&cauthor_uid=23034322
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bauer%20M%5bAuthor%5d&cauthor=true&cauthor_uid=23034322
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riedemann%20NC%5bAuthor%5d&cauthor=true&cauthor_uid=23034322
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hartog%20CS%5bAuthor%5d&cauthor=true&cauthor_uid=23034322
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reinhart+K,+Bauer+M,+Riedemann+N+C,+et+al.+New+approaches+to+sepsis:+molecular+diagnostics+and+biomarkers
https://www.ncbi.nlm.nih.gov/pubmed/?term=Si%20D%5bAuthor%5d&cauthor=true&cauthor_uid=31088429
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20L%5bAuthor%5d&cauthor=true&cauthor_uid=31088429
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20G%5bAuthor%5d&cauthor=true&cauthor_uid=31088429
https://www.ncbi.nlm.nih.gov/pubmed/?term=Circulating+microRNAs+as+biomarkers+for+Sepsis+secondary+to+pneumonia+diagnosed+via+Sepsis+3.0
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20GB%5bAuthor%5d&cauthor=true&cauthor_uid=30334408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cui%20XQ%5bAuthor%5d&cauthor=true&cauthor_uid=30334408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20ZB%5bAuthor%5d&cauthor=true&cauthor_uid=30334408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wen%20L%5bAuthor%5d&cauthor=true&cauthor_uid=30334408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duan%20HL%5bAuthor%5d&cauthor=true&cauthor_uid=30334408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Detection+of+serum+procalcitonin+and+hypersensitive+C-reactive+protein+in+patients+with+pneumonia+and+sepsis%22%20o%20
https://www.ncbi.nlm.nih.gov/pubmed/?term=Detection+of+serum+procalcitonin+and+hypersensitive+C-reactive+protein+in+patients+with+pneumonia+and+sepsis%22%20o%20
https://www.ncbi.nlm.nih.gov/pubmed/27187803
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20S%5bAuthor%5d&cauthor=true&cauthor_uid=26313171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dai%20G%5bAuthor%5d&cauthor=true&cauthor_uid=26313171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20J%5bAuthor%5d&cauthor=true&cauthor_uid=26313171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rong%20A%5bAuthor%5d&cauthor=true&cauthor_uid=26313171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lv%20J%5bAuthor%5d&cauthor=true&cauthor_uid=26313171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Su%20L%5bAuthor%5d&cauthor=true&cauthor_uid=26313171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20X%5bAuthor%5d&cauthor=true&cauthor_uid=26313171


  Yan Chen et al. / Xuebijing and thymosin α 1 on pneumonia with sepsis, 2021, 67(6): 228-235  

 

Cell Mol Biol  235 

 

expression of HMGB1 in septic rat model 

designed by cecal ligation and puncture. Am J 

Ther  2016; 23: e1819-e1825. 

9. Ma ST, Liu PX, Long W, Yu J, Xu Y. Effects of 

the Multi-Target Capability of Xuebijing and Its 

Inflammatory Pharmacodynamic Material Basis. 

ActaPhysico-Chimica Sinica  2009; 25: 2080-

2086. 

10. Song Y, Yao C, Shang H, Yao X, Bai C. 

Intravenous infusion of Chinese medicine 

Xuebijing for patients with severe pneumonia: a 

multicenter, randomized, double-blind controlled 

trial. Lancet  2017; 390: S34. 

11. Mandaliti W, Nepravishta R, Pica F, Vallebona 

PS, Garaci E, Paci M. Thymosin α1 interacts with 

hyaluronic acid electrostatically by its terminal 

sequence LKEKK. Molecules  2017; 22: 1843. 

12. Tuthill C, Rios I, De Rosa A, Camerini R. 

Thymosin α1 continues to show promise as an 

enhancer for vaccine response. Ann N Y Acad Sci  

2012; 1270: 21-27. 

13. Chen G, Gao Y, Jiang Y, Yang F, Li S, Tan D, 

Ma Q. Efficacy and safety of Xuebijing injection 

combined with ulinastatin as adjunctive therapy 

on sepsis: a systematic review and Meta-analysis. 

Front Pharmacol  2018; 9: 743. 

14. Cao B, Huang Y, She DY, et al. Diagnosis and 

treatment of community‐acquired pneumonia in 

adults: 2016 clinical practice guidelines by the 

Chinese Thoracic Society, Chinese Medical 

Association. Clin Respir J   2018; 12: 1320-1360. 

15. Rhodes A, Evans LE, Alhazzani W, et al. 

Surviving sepsis campaign: international 

guidelines for management of sepsis and septic 

shock: 2016. Intensive Care Med  2017; 43: 304-

377. 

16. Branco RG, Garcia PC. Ferritin and C-reactive 

protein as markers of systemic inflammation in 

sepsis. Pediatr Crit Care Med  2017; 18: 194-196. 

17. Jiang Y, Zou L, Liu S, Liu X, Chen F, Liu X, Zhu 

Y. GC/MS-based metabonomics approach reveals 

effects of Xuebijing injection in CLP induced 

septic rats. Biomed Pharmacother  2017; 117: 

109163. 

18. He XD, Wang Y, Wu Q, et al. Xuebijing protects 

rats from sepsis challenged with Acinetobacter 

baumannii by promoting annexin A1 expression 

and inhibiting proinflammatory cytokines 

secretion. Evid Based Complement Alternat Med  

2013; 20: 804940. 

19. Dai XG, Yao YM, Ai YH, Yu Y. The enhancing 

effect of" Xuebijing injection" on 

lipopolysaccharide-induced apoptosis of 

regulatory T cells and mediation of polarization of 

helper T cells. Zhonghua Shao Shang Za Zhi  

2009; 25: 106-110. 

20. Pica F, Gaziano R, Casalinuovo IA, et al. Serum 

thymosin alpha 1 levels in normal and 

pathological conditions. Expert Opin Biol Ther  

2018; 18: 13-21. 

21. Li J, Chen X, Pan Z, Wu H, Ding H, Li M, Deng 

T, Su L. Modulation of interleukin-8 and 

interlukin-10 in serum by thymosin alpha1 in 

septic patients. Med J Chin People Libera Army    

2018; 43: 939-942. 

22. Martin JB, Badeaux JE. Interpreting laboratory 

tests in infection: making sense of biomarkers in 

sepsis and systemic inflammatory response 

syndrome for intensive care unit patients. Crit 

Care Nurs Clin North Am  2017; 29: 119-130. 

23. Vashist SK, Venkatesh AG, Marion Schneider E, 

et al. Bioanalytical advances in assays for C-

reactive protein. Biotechnol Adv  2016; 34: 272-

290. 

24. Chen X, Feng Y, Shen X, et al. Anti-sepsis 

protection of Xuebijing injection is mediated by 

differential regulation of pro-and anti-

inflammatory Th17 and T regulatory cells in a 

murine model of polymicrobial sepsis. J 

Ethnopharmacol  2018; 211: 358-365. 

25. Xu Q, Liu J, Guo X, et al. Xuebijing injection 

reduces organ injuries and improves survival by 

attenuating inflammatory responses and 

endothelial injury in heatstroke mice. 

BMCComplement Altern Med  2015; 15: 4. 

26. Morton B, Pennington SH, Gordon SB. 

Immunomodulatory adjuvant therapy in severe 

community-acquired pneumonia. Expert Rev 

Respir Med  2014; 8: 587-596. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen+S,+Dai+G,+Hu+J,+et+al.+Discovery+of+Xuebijing+injection+exhibiting+protective+efficacy+on+sepsis+by+inhibiting+the+expression+of+HMGB1+in+septic+rat+model+designed+by+cecal+ligation+and+puncture
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen+S,+Dai+G,+Hu+J,+et+al.+Discovery+of+Xuebijing+injection+exhibiting+protective+efficacy+on+sepsis+by+inhibiting+the+expression+of+HMGB1+in+septic+rat+model+designed+by+cecal+ligation+and+puncture
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mandaliti%20W%5bAuthor%5d&cauthor=true&cauthor_uid=29077041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nepravishta%20R%5bAuthor%5d&cauthor=true&cauthor_uid=29077041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pica%20F%5bAuthor%5d&cauthor=true&cauthor_uid=29077041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vallebona%20PS%5bAuthor%5d&cauthor=true&cauthor_uid=29077041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vallebona%20PS%5bAuthor%5d&cauthor=true&cauthor_uid=29077041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garaci%20E%5bAuthor%5d&cauthor=true&cauthor_uid=29077041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paci%20M%5bAuthor%5d&cauthor=true&cauthor_uid=29077041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tuthill%20C%5bAuthor%5d&cauthor=true&cauthor_uid=23050813
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rios%20I%5bAuthor%5d&cauthor=true&cauthor_uid=23050813
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Rosa%20A%5bAuthor%5d&cauthor=true&cauthor_uid=23050813
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camerini%20R%5bAuthor%5d&cauthor=true&cauthor_uid=23050813
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thymosin+%CE%B11+continues+to+show+promise+as+an+enhancer+for+vaccine+response
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20F%5bAuthor%5d&cauthor=true&cauthor_uid=30087610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20S%5bAuthor%5d&cauthor=true&cauthor_uid=30087610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20D%5bAuthor%5d&cauthor=true&cauthor_uid=30087610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20Q%5bAuthor%5d&cauthor=true&cauthor_uid=30087610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Efficacy+and+safety+of+Xuebijing+injection+combined+with+ulinastatin+as+adjunctive+therapy+on+sepsis:+a+systematic+review+and+Meta-analysis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diagnosis+and+treatment+of+community%E2%80%90acquired+pneumonia+in+adults:+2016+clinical+practice+guidelines+by+the+Chinese+Thoracic+Society,+Chinese+Medical+Association
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rhodes%20A%5bAuthor%5d&cauthor=true&cauthor_uid=28101605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evans%20LE%5bAuthor%5d&cauthor=true&cauthor_uid=28101605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alhazzani%20W%5bAuthor%5d&cauthor=true&cauthor_uid=28101605
https://www.ncbi.nlm.nih.gov/pubmed/28101605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Branco+R+G,+Garcia+P+C+R.+Ferritin+and+C-reactive+protein+as+markers+of+systemic+inflammation+in+sepsis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20X%5bAuthor%5d&cauthor=true&cauthor_uid=31238257
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20F%5bAuthor%5d&cauthor=true&cauthor_uid=31238257
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20X%5bAuthor%5d&cauthor=true&cauthor_uid=31238257
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=31238257
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=31238257
https://www.ncbi.nlm.nih.gov/pubmed/?term=GC/MS-based+metabonomics+approach+reveals+effects+of+Xuebijing+injection+in+CLP+induced+septic+rats
https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20XD%5bAuthor%5d&cauthor=true&cauthor_uid=24369483
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=24369483
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20Q%5bAuthor%5d&cauthor=true&cauthor_uid=24369483
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xuebijing+protects+rats+from+sepsis+challenged+with+Acinetobacter+baumannii+by+promoting+annexin+A1+expression+and+inhibiting+proinflammatory+cytokines+secretion
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dai%20XG%5bAuthor%5d&cauthor=true&cauthor_uid=19799034
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yao%20YM%5bAuthor%5d&cauthor=true&cauthor_uid=19799034
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ai%20YH%5bAuthor%5d&cauthor=true&cauthor_uid=19799034
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=19799034
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+enhancing+effect+of
https://www.ncbi.nlm.nih.gov/pubmed/?term=Serum+thymosin+alpha+1+levels+in+normal+and+pathological+conditions
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin+JB,+Badeaux+J+E.+Interpreting+laboratory+tests+in+infection:+making+sense+of+biomarkers+in+sepsis+and+systemic+inflammatory+response+syndrome+for+intensive+care+unit+patients
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin+JB,+Badeaux+J+E.+Interpreting+laboratory+tests+in+infection:+making+sense+of+biomarkers+in+sepsis+and+systemic+inflammatory+response+syndrome+for+intensive+care+unit+patients
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anti-sepsis+protection+of+Xuebijing+injection+is+mediated+by+differential+regulation+of+pro-and+anti-inflammatory+Th17+and+T+regulatory+cells+in+a+murine+model+of+polymicrobial+sepsis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anti-sepsis+protection+of+Xuebijing+injection+is+mediated+by+differential+regulation+of+pro-and+anti-inflammatory+Th17+and+T+regulatory+cells+in+a+murine+model+of+polymicrobial+sepsis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xuebijing+injection+reduces+organ+injuries+and+improves+survival+by+attenuating+inflammatory+responses+and+endothelial+injury+in+heatstroke+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morton%20B%5bAuthor%5d&cauthor=true&cauthor_uid=24898699
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pennington%20SH%5bAuthor%5d&cauthor=true&cauthor_uid=24898699
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gordon%20SB%5bAuthor%5d&cauthor=true&cauthor_uid=24898699
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morton+B,+Pennington+S+H,+Gordon+S+B.+Immunomodulatory+adjuvant+therapy+in+severe+community-acquired+pneumonia
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morton+B,+Pennington+S+H,+Gordon+S+B.+Immunomodulatory+adjuvant+therapy+in+severe+community-acquired+pneumonia

