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Abstract. Acute lung injury (ALI) is a common and severe
disease that has been associated with significant morbidity
and mortality. Understanding the epidemiology of ALI is
vital for its prevention and treatment. The present study aimed
to analyze the epidemiology of ALI by collecting data from
patients that were submitted between 2000 and 2008 into the
‘No. 1 Military Medical Project’ information system. A total
of 9,596 ALI patients were analyzed retrospectively, including
7,284 males (75.91%) and 2,312 females (24.09%). The
median age of the patients was 44 years (interquartile range,
31-63 years), and there was a significant difference between the
median ages of male and female patients (P<0.01). The number
of patients with ALI admitted to the hospitals showed an
increasing trend over time. However, there was no significant
difference in the annual gender distribution (P>0.05). In addi-
tion, ALI was more prevalent in May, July, August, October,
November and December, as compared with the other months.
ALI occurred at any age, although 40-years-old was the peak
age. There was a significant difference in the age group distri-
butions of male and female ALI patients (P<0.01). Among the
predisposing conditions, pulmonary contusion represented
the highest proportion (45.71%), followed by pneumonia or
respiratory tract infection (23.68%) and pulmonary malignant
tumor (6.30%). Of the 581 (6.05%) mortalities, pneumonia was
the most common cause (37.87%), followed by malignancies
(16.87%) and pulmonary embolism (11.02%). However, the
highest mortality rate was associated with cardiopulmonary
resuscitation (48.28%). In conclusion, the results of the present
study suggested that ALI should be increasingly monitored in
the future, and predisposing conditions should be regarded as
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one of the most important features determining the manage-
ment of ALIL

Introduction

Acute lung injury (ALI), which is a common and severe
syndrome that has been associated with various types of
lung diseases, is characterized by a low lung compliance,
widespread capillary leakage, a low blood oxygen level
(hypoxemia), the development of non-cardiogenic pulmonary
edema, progressive respiratory failure and a requirement for
mechanical ventilation (1,2). In various studies, the mortality
rate of ALI has been reported to be considerably high, at
~40% (3-6).

The etiology and incidence of ALI have not yet been well
characterized (7). Previous studies have demonstrated that
ALI is caused by local or systemic inflammation triggered
by any event, such as local or systemic inflammation, for
example malignancies (8,9). Furthermore, the incidence of
ALI was reported to be 1.5-100 cases per 100,000 people per
year (4,8,9). In order to improve the outcome of ALI, a good
understanding of its underlying epidemiology is required. At
present, there are no comprehensive data available regarding
its epidemiology in China.

In line with the requirements of all level military hospi-
tals, the Information Center of the Medical Department
under the Ministry of General Logistics of the Chinese
People's Liberation Army (PLA) has designed and developed
a standardized comprehensive hospital information system,
named the ‘No. 1 Military Medical Project’. This informa-
tion system comprises three main functional modules that
cover the major management functions of a hospital and
key clinical procedures, including management of the
patient information, medical economic issues and medical
materials. Since their launch in September 1995, the general
hospitals of the Chinese PLA, including 200 military
hospitals and >100 civil hospitals, have applied the ‘No. 1
Military Medical Project” information system. The included
hospitals regularly submit information from this system to
the Information Center of the Medical Department, Ministry
of General Logistics of the PLA. In the present study, this
system provided comprehensive information for ALI patients
at all the included hospitals, such that an analysis of the
epidemiology of ALI could be implemented.
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Table I. Distribution of gender by age and time.
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Parameter Male, n (%) Female, n (%) ¥’ test P-value c-value
Year 7.066 0.529 0.027
2000 120 (1.65) 33 (1.43)
2001 442 (6.07) 141 (6.10)
2002 573 (7.87) 167 (7.22)
2003 671 (9.21) 209 (9.04)
2004 757 (10.39) 215 (9.30)
2005 831 (1141) 266 (11.51)
2006 1,059 (14.54) 328 (14.19)
2007 1,301 (17.86) 422 (18.25)
2008 1,530 (21.00) 531 (22.97)
Month 23.630 0014 0.050
January 501 (6.88) 195 (8.43)
February 434 (5.96) 174 (7.53)
March 548 (7.52) 152 (6.57)
April 612 (8.40) 186 (8.04)
May 670 (9.20) 193 (8.35)
June 575 (7.89) 185 (8.00)
July 653 (8.96) 231 (9.99)
August 668 (9.17) 212 (9.17)
September 614 (8.43) 185 (8.00)
October 658 (9.03) 200 (8.65)
November 682 (9.36) 182 (7.87)
December 669 (9.18) 217 (9.39)
Age group (years) 596.574 0.242 <0.001
<10 417 (5.72) 233 (10.08)
10-19 503 (6.91) 81 (3.50)
20-29 1,004 (13.78) 156 (6.75)
30-39 1,478 (20.29) 249 (10.77)
40-49 1,322 (18.15) 294 (12.72)
50-59 968 (13.29) 303 (13.11)
60-69 581 (7.98) 292 (12.63)
70-79 649 (8.91) 402 (17.39)
80-101 362 (4.97) 302 (13.06)
Total 7,284 (75.91) 2,312 (24.09)

The aim of the present study was to establish the frequency,
etiologies and mortality rates of patients with ALI admitted
to the Chinese Military Hospitals between January 2000 and
December 2008. The results of the present study may provide
guidance for the development of prevention and therapeutic
strategies for ALI.

Materials and methods

Data collection. Data used in the present study were directly
derived from the ‘No. 1 Military Medical Project’ informa-
tion system and corresponded to between January 2000
and December 2008. A retrospective analysis of all ALI
inpatients at 10 Chinese Military Hospitals was conducted.
Hospital admission ALI data were extracted, and inpatients

and outpatients not diagnosed with ALI as the primary
disease were excluded from the present study. Data regarding
gender, age, time distribution, predisposing conditions and
outcome were reviewed. The present study was approved by
the Institutional Review Board of Daping Hospital (Third
Military Medical University, Chongqing, China), and patient
records/information were anonymized and de-identified prior
to analysis.

Statistical analysis. All analyses were performed using SPSS
version 17.0 software (SPSS Inc., Chicago, IL, USA). Categor-
ical variables were analyzed using * tests. The x* value may
have been overrepresented due to the large sample size, since
the value is based on the strength of an association and the size
of a sample. In order to modify the easily achieved statistical
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Table II. Predisposing conditions and clinical risk factors for 9,596 patients, including 581 deceased patients, with acute lung

injury.

Condition Patients, n (%) Deceased, n (%) Mortality rate (%)
Pulmonary encephalopathy 9 (0.09) 1(0.17) 11.11
Pulmonary cyst 15 (0.16) 0 (0.00) 0.00
Pulmonary fibrosis 20 (0.21) 4 (0.69) 20.00
Shock 43 (0.45) 13 (2.24) 30.23
Closed pulmonary baro-trauma 46 (0.48) 3(0.52) 6.52
Cardiopulmonary resuscitation 58 (0.60) 28 (4.82) 48.28
Cor pulmonale 61 (0.64) 10 (1.72) 16.39
Pneumothorax 70 (0.73) 2(0.34) 2.86
Pulmonary collapse 101 (1.05) 4 (0.69) 3.96
Lung foreign body 131 (1.37) 2(0.34) 1.53
Emphysema 136 (1.42) 5(0.86) 3.68
Pulmonary embolism 140 (1.46) 64 (11.02) 4571
Surgery 179 (1.87) 16 (2.75) 8.94
Other 184 (1.92) 17 (2.93) 9.24
Acute lung edema 256 (2.67) 8(1.38) 3.13
Tuberculosis 300 (3.13) 3(0.52) 1.00
Trauma 584 (6.09) 20 (3.44) 342
Malignancy 605 (6.30) 98 (16.87) 16.20
Pneumonia 2,272 (23.68) 220 (37.87) 9.68
Pulmonary contusion 4,386 (45.71) 63 (10.84) 1.44
Total 9,596 (100.0) 581 (100.0) -

value, the contingency coefficient was introduced as a valu-
able statistic. Quantitative variables with a skewed distribution
were presented as the median and interquartile range (IQR).
P<0.05 was considered to indicate a statistically significant
difference.

Results

Demographic data. As shown in Table I, a total of
9,596 patients with ALI were admitted to the Chinese Military
Hospitals between January 2000 and December 2008. Among
the patients, 7,284 (75.91%) were male and 2,312 (24.09%)
were female (Table I). The median age for all patients was
44 years (IQR, 31-63 years). The median age in males was
42 years (IQR, 30-57 years), while in females it was 55 years
(IQR, 36-73 years). A significant difference in median age was
detected (P<0.001).

Time distribution. The number of patients with ALI admitted
to the Chinese Military Hospitals exhibited an increasing
trend over time, as shown in Fig. 1. There was no signifi-
cant difference in the gender distribution of ALI incidence
among the years of admission (P=0.529, ¢=0.027; Table I).
Conversely, there was a significant difference in the gender
distribution among the months of admission (P=0.014, c=
0.050; Table I). As shown in Fig. 2, the incidence of ALI was
more prevalent in May, July, August, October, November and
December, as compared with the other months of the year
(Fig. 2).

Table III. Outcomes of 9,596 patients with acute lung injury.

Outcome Patients, n (%)
Recovered 5,446 (56.75)
Improved 3,108 (32.39)
Invalid 114 (1.19)
Untreated 139 (1.45)
Mortality 581 (6.05)
Other 208 (2.17)

Age distribution. The age distribution of the total ALI admis-
sions between 2000 and 2008 is shown in Fig. 3. Patients
admitted to the Chinese Military Hospitals with ALI were
aged between 1 and 101 years. The peak proportion was
observed at ~40 years of age.

Predisposing conditions and risk factors for ALI develop-
ment. Among the 9,596 hospital admission cases with
available details on predisposing conditions or risk factors,
the majority of cases presented pulmonary contusion
(45.71%), followed by pneumonia or respiratory tract infec-
tions (23.68%) and pulmonary malignant tumors (6.30%), as
shown in Table II.

Outcome and mortality. Among the 9,596 patients admitted
to the Chinese Military Hospitals between 2000 and 2008,
5,446 (56.75%) were reported as fully recovered, 3,108 (32.39%)
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Figure 1. Annual admission of patients with acute lung injury at Chinese

Military Hospitals.
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Figure 2. Total monthly admissions of patients with acute lung injury between
January 2000 and December 2008.

were reported as improved, 114 (1.19%) were deemed invalid,
139 (1.45%) were untreated and 581 (6.05%) were reported as
mortalities (Table III).

In the 581 mortality cases, pneumonia constituted the most
common cause (37.87%), followed by malignancies (16.87%)
and pulmonary embolism (11.02%), as shown in Fig. 4. In
addition, Table II shows the proportions of deceased patients
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Figure 3. Age distribution of 9,596 patients admitted to Chinese Military
Hospitals with acute lung injury between 2000 and 2008.
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Figure 4. Predisposing conditions and clinical risk factors of deceased
patients with acute lung injury.

with particular predisposing conditions or clinical risk factors,
and their associated mortality rates.
Discussion

Accurate epidemiological data are essential to provide pilot
data and to assess the feasibility of performing clinical



EXPERIMENTAL AND THERAPEUTIC MEDICINE 13: 983-988, 2017

trials (10). The results of the present study may provide impor-
tant information for clinicians and health regulators worldwide
regarding the prevention and treatment of ALI.

The incidence of ALI is a key point in epidemiology and is
important for its diagnosis and management (7). However, due
to the unclear population size, the present study was unable to
calculate the incidence of ALI.

ALI is a common disease among critically ill patients,
in whom it has a marked effect on morbidity and mortality.
Several issues concerning the epidemiology of ALI require
improvement, such as patient characteristics, presentation
and mortality. The present study aimed to investigate the
epidemiology of ALI in 9,596 patients admitted to Chinese
Military Hospitals between 2000 and 2008. Notably,
the incidence of ALI was found to be higher in males, as
compared with females. We speculated that gender-based
differences existed at clinical presentation prior to ALI.
Furthermore, the median age of male patients was 44 years,
whereas the median age of female patients was 55 years. ALI
occurred among all ages, although the peak incidence was at
~40 years.

The current study demonstrated that ALI-associated
admissions to the Chinese Military Hospitals showed an
increasing trend between 2000 and 2008. The underlying
reason for this was unclear, although it may suggest that ALI
should be increasingly monitored in the future. In addition,
ALI admissions were more prevalent in May, July, August,
October, November and December, as compared with the
other months, which may be due to the predisposing condi-
tions of ALI. Further studies are required to analyze these
predisposing conditions of ALI.

Various risk factors associated with ALI, such as severe
pulmonary dysfunction, neoadjuvant chemotherapy, and
chronic alcohol consumption, have been reported in previous
studies (11-17). The present study analyzed the predisposing
conditions of 9,596 patients with ALI, including pulmonary
encephalopathy, pulmonary cyst, shock, cardiopulmonary
resuscitation, pneumonia and trauma. It was demonstrated
that pulmonary contusion was the most common predisposing
condition for ALI, followed by pneumonia or respiratory tract
infections, and then pulmonary malignant tumors. These
results suggested that the incidence of ALI may vary greatly
depending on the predisposing condition. Although the asso-
ciation of predisposing conditions with the severity of ALI
remains debated, the existence of a predisposing condition
was regarded as one of the most important features based on
incidence.

The present study demonstrated that the crude mortality
rate of all hospitalized patients with ALI was 6.05%. The
morbidity and mortality rates of ALI have previously been
associated with its predisposing conditions (15). Furthermore,
a previous study reported that the mortality rate of ALI is
evidently high (6). In the present study, cardiopulmonary
resuscitation was associated with the highest mortality rate
(48.28%) among all the predisposing conditions and clinical
risk factors. Although the highest proportion of mortalities for
that period were attributed to pneumonia, the mortality rate
for patients with pneumonia and ALI was only 9.68%. These
results suggested that the mortality rate of ALI is predomi-
nantly associated with the underlying disease, including
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the degree of organ dysfunction and the severity. However,
treatment of ALI should focus on efficiently dealing with the
predisposing conditions.

In conclusion, the findings of the present study demon-
strated an increased trend in ALI admission with a majority
of middle-aged patients. The majority of ALI cases presented
with pulmonary contusion. The average mortality rate for
ALI was 6.05% and the major causes of death were pneu-
monia followed by malignancies. The results of the present
study provided novel information regarding the epidemiology
of ALI, and offer potential insight into future areas for
improving the clinical care and investigation of ALIL.
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