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Abstract

Objective To observe the serum high-mobility group protein B1( HMGB1) level in severe 
pneumonia patients complicated with acute respiratory distress syndrome( ARDS) and explore 
its relation to the severity of the patient's condition. Methods Thirty-six severe pneumonia 
patients complicated with ARDS received mechanical ventilation in ICU between 2012 and 2014 
were selected, and the patients were divided into survival group( n= 21) and death group (n= 
15)according to prognosis. At 1- and 3-day and the day of discharge from ICU or death, serum 
HMGB1 level was detected by enzyme-linked immunosorbent assay( ELISA) ,and the Acute 
Physiology and Chronic Health Evaluation II( APACHE II) score was made. Sixteen healthy 
subjects for physical examination in the same time were selected as control group. Results:At 
1- and 3-day and the day of the death, serum HMGB1 level and APACHE II scores presented 
increase tendency( all P<0.01) in death group and they presented decrease tendency at day 1-,3-
day and the day of discharge from ICU(all P<0.01) in survival group. The serum HMGB1 levels 
of three time-points decreased in the order of death group, survival group and control group 
(all P<0.01). APACHE II scores of three-points in death group were all significantly higher 
than those in survival group (all P<0.01). Serum HMGB1 levels were positively correlated with 
the APACHE scores ( r =0. 691,P<0.01) . ConclusionSerum HMGB1 level in severe pneumonia 
patients complicated with ARDS is positively correlated with the disease severity, and thereby 
it can serve a clinical index to assist evaluating disease condition and judging prognosis.
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Introduction

Acute respiratory distress syndrome was a 
serious stage of acute lung injury which was 
mainly caused by severe pneumonia[1]. The 
clinical features of ARDS were respiratory 
distress, refractory hypoxemia and non-
cardiogenic pulmonary edema[2]. Although 
the prognosis has improved in recent years, but 
the severe pneumonia complicated with ARDS 

was still a dangerous illness characterized 
by rapid development and higher mortality. 
Sepsis is the main pathological mechanism of 
ARDS[3, 4]. High-mobility group protein B1 is 
an important inflammatory mediators secreted 
by immune cells and then released into the 
extracellular or peripheral circulation[5]. It was 
mainly involved in septic arthritis and other 
inflammatory reactions, but the relationship 
between HMGB1 and severe pneumonia 
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complicated by ARDS was rarely reported. 
In this study, we observed the serum high-
mobility group protein B1( HMGB1) level in 
severe pneumonia patients complicated with 
ARDS and explore its relation to the severity 
of the patient's condition. The results were as 
follows.

Materials and methods

Clinical materials 
Thirty-six severe pneumonia patients 
complicated with ARDS received mechanical 
ventilation in ICU between 2012 and 2014 
were selected, and the patients were divided 
into survival group ( n= 21) and death group( 
n= 15) according to prognosis. In the survival 
group, there were male (12 cases), female(9 
cases); the age was between 26 and 73. In the 
survival group, there were male (8 cases), 
female(7 cases); the age was between 24 and 
71. Sixteen healthy subjects for physical 
examination in the same time were selected 
as control group. Among them, there were 
male (8 cases), female(8 cases) and the age was 
between 25 and 70.

Diagnostic criteria
The diagnostic criteria for ARDS were 
supported by the Chinese Medical Association 
of Critical Care Medicine in 2006[6]. The 36 
patients in the observation group were all 
meet with the the diagnostic criteria of severe 
pneumonia.

Observed indicator
The general information including temperature, 
leukocyte count, arterial blood gas, oxygenation 
index was recorded for the severe pneumonia 
complicated by ARDS patients. At 1- and 3-day 
and the day of discharge from ICU or death, 
the Acute Physiology and Chronic Health 
Evaluation II score was made. Meanwhile, the 
blood samples were collected. Then the serum 
was separated  and stored at -80 until analysis. 
The blood samples and serum of healthy subjects 
were also processed according to the above 
conditions. Serum HMGB1 concentrations 
were measured by HMGB1 enzyme-linked 
immunosorbent assay kit(Japan, SHINO-TEST 
company).

Statistical analysis
All data were assessed by SPSS 21.0 program. 
The quantitative data was represented by 
(x±S). HMGB1 concentration in serum and 
APACHE score were compared by variance 
analysis of repeated measures in groups; The 
single factor analysis of variance was performed 
among groups. Correlation between serum 
HMGB1 concentration and APACHE score 
was analyzed by Pearson correlation analysis. 
Differences were considered to be statistically 
significant at P< 0.05.

Results

The results of serum HMGB1 concentration
At 1- and 3-day and the day of the death, 
there was an increase tendency( all p<0.01) 

Table 1: The levels of serum HMGB1 in death, survival and control group ( ng /ml, x±s)

Group Cases 1d 3d transferred from 
other departments 
or death

F value P value

Death group 15 15.40 ± 1.80 16.80 ± 1.52 21.40 ± 2.06 45.113 <0.01
Survival group 21 8.10± 1.18 6.86± 1.24 3.48 ± 1.21 82.201 <0.01
Control  group 16 1.93± 0.28 1.93± 0.28 1.93 ± 0.28
F value 461.981 678.549 1010.278
P value < 0.01 < 0.01 <0 .01
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in death group for the serum HMGB1 level . 
However,they presented decrease tendency 
at day 1-3-day and the day of discharge from 
ICU(all p<0.01) in survival group. The serum 
HMGB1 levels of three time-points decreased 
in the order of death group,survival group and 
control group(all p<0.01). The difference was 
statistically significant (p<0.01). The data was 
shown in Table 1.

The APACHE II scores of severe pneumonia 
patients complicated with ARDS

At 1 and 3-day and the day of the death, there 
was an increase tendency (all P < 0.01) in 
death group for APACHE II scores of severe 
pneumonia patients complicated with ARDS. 
However, they presented decrease tendency 
at day 1-,3-day and the day of discharge 
from ICU(all P<0.01) in survival group. The 
APACHE score in the death group was higher 
than that in the survival group at thirteenth 
days and the day of death. The data was shown 
in Table 2.

Correlation between serum HMGB1 
concentration and APACHE score
Pearson correlation analysis showed that serum 
HMGB1 level and APACHE score in patients 
with severe pneumonia complicated with 
ARDS were positively correlated (r = 0.691, p 
< 0.01).

Discussion

At present, it was considered that the 
mechanism of severe pneumonia complicated 
with ARDS was related to the immune factors 
which could lead to the damage of endothelial 
cells in alveolar epithelium and then resulted 
in diffuse pulmonary interstitial and alveolar 
edema [7, 8]. The study reported that sepsis was 
the main pathological mechanism of ARDS. 
It was believed that inflammatory response 
plays an important role in the prognosis of 
severe pneumonia, and HMGB1 was one of 
the hot spots in sepsis [9, 10]. Different from 
other classic cytokines, HMGB1 belonged 
to an inflammatory medium of advanced 
stage. It would rise to peak concentration 
after the general incidence of 24 h and the 
duration was long. HMGB1 was secreted by 
activated immune cells, such as macrophages, 
monocytes, mature dendritic cells and natural 
killer cells[11]. It could act on immune cells 
and endothelial cell surface receptors, which 
promote the release of a variety of cytokines, 
adhesion molecules and chemokines[12]. It 
caused tissue damage by destructing epithelial 
barrier chemokine inflammatory cells and 
amplifying the inflammatory response[13]. 
The previous study show that the level of 
HMGB1 was closely relatedly to the severity 
and mortality of sepsis. In addition, there 
were also study reported that HMGB1 was 
associated with acute lung injury, pulmonary 

Table 2: The APACHE II scores in death group and survival group(x±s)

Group Cases 1d 3d transferred from 
other departments 
or death

F value P value

D e a t h 
group

15 61.87± 2.03 63.33± 1.50 97.93± 6.45 390.643 <0.01

S u r v i v a l 
group

21 53.24± 2.49 44.52± 3.16 30.24± 1.89 430.268 <0.01

F value 11.046 21.366 45.632
P value <0.01 <0.01 <0.01
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fiber[14], and shock. In recent years, many 
studies have focused on the clinical application 
of extracellular HMGB1 levels, but the studies 
about the changes of serum HMGB1levels in 
patients with severe pneumonia complicated 
with ARDS and the relationship between the 
prognosis and HMGB1 levels were rare.

In this study, the results showed that there 
was an increase tendency in death group 
for APACHE II scores of severe pneumonia 
patients complicated with ARDS at 1- and 
3-day and the day of the death. However, 
they presented decrease tendency at day 1-,3-
day and the day of discharge from ICU in 
survival group. The serum levels of HMGB1 
in the three time points for death group were 
significantly higher than that in the control 
group and survival group, and the difference 
was statistically significant. The results revealed 
that the level of serum HMGB1 in the death 
group increased with the deterioration of the 
disease and it decreased with the improvement 
of the disease. In conclusion, the concentration 
of serum HMGB1 was consistent with the 
degree of disease which was consistent with the 
results of Tseng et al [15]. 

Clinical APACHE scoring system was widely 
used in the prediction of prognosis of critically 
ill patients [12]. The higher APACHE II 
score patients got, the worse the prognosis 
and higher mortality rate patients had[16]. 
Pearson correlation analysis showed that 
serum HMGB1 concentration in patients with 
severe pneumonia complicated with ARDS was 
positively correlated with APACHE score.

To sum up, serum HMGB1 concentration in 
patients with severe pneumonia complicated 
with ARDS could reflect the extent of the 
disease and it could be used as a clinical index 
of severity to assess prognosis.
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