
HOSTED BY Contents lists available at ScienceDirect

Journal of Acute Disease 2016; 5(3): 210–215210
Journal of Acute Disease

journal homepage: www.jadweb.org
Original article http://dx.doi.org/10.1016/j.joad.2016.03.007
*Corresponding author: Lian-Yang Zhang, Trauma Center, State Key Laboratory
of Trauma, Burns and Combined Injury, Institute of Surgery Research, Daping
Hospital, Third Military Medical University, Chongqing 400042, China.

E-mail: dpzhangly@163.com
The study protocol was performed according to the Helsinki declaration and

approved by the Ethics Committee of the Third Military Medical University. Informed
written consent was obtained from all the patients in the study.

Foundation project: Support by grants from New Techniques of Trauma Care
(Grant No. 2012BAI11B01).

Peer review under responsibility of Hainan Medical College. The journal im-
plements double-blind peer review practiced by specially invited international edito-
rial board members.

2221-6189/Copyright © 2016 Hainan Medical College. Production and hosting by Elsevier B.V. This is an open access ar
creativecommons.org/licenses/by-nc-nd/4.0/).
Epidemiology of sepsis in ICUs of Western China
Hao Tang, Dong Liu, Hua-Yu Zhang, Shi-Jin Sun, Xiu-Zhu Zhang, Dong-Po Jiang, Lian-Yang Zhang*
Trauma Center, State Key Laboratory of Trauma, Burns and Combined Injury, Institute of Surgery Research, Daping Hospital, Third Military
Medical University, Chongqing 400042, China
ARTICLE INFO

Article history:
Received 26 Feb 2016
Accepted 12 Mar 2016
Available online 2 Apr 2016

Keywords:
Sepsis
Epidemiology
Intensive care
Disease types
Knowledge
Guidelines
ABSTRACT

Objectives: To investigate the relationship between sepsis prevalence and disease types
in intensive care units (ICUs), as well as the effect of knowledge of the health care
workers about the sepsis guidelines on sepsis morbidity and mortality.
Methods: A one-day cross-sectional survey was conducted in five ICUs in the cities of
Chongqing and Guizhou, China. The included patients were divided into three groups:
the internal medicine group (Group A), surgery group (Group B), and trauma group
(Group C). Sepsis was diagnosed by the 2012 Sepsis Guidelines, and the prevalence and
28-day mortality were statistically analyzed. The relationship between the knowledge of
health care workers about sepsis and morbidity and mortality was analyzed.
Results: Among the enrolled 71 patients, the sepsis prevalence rate was 81.5%, 66.7%,
and 87.0% in Groups A, B, and C, respectively. In total, the 28-day mortality rate was
36.4%, 42.9% and 20.0% in Groups A, B, and C, respectively, indicating no significant
difference. The sepsis prevalence was 66.7%, 90.0%, 90.9%, 100.0% and 76.9% in the
five ICUs. The average cognitive score of each hospital was 68.5 ± 15.4, 65.7 ± 16.7,
69.0 ± 23.3, 25.0 ± 8.4, and 61.4 ± 19.9 points in the five ICUs. Cognitive scores were
not associated with prevalence of sepsis, but they were negatively related with sepsis
mortality.
Conclusions: Sepsis prevalence and mortality are not associated with diseases types
within ICUs, but the knowledge of sepsis of health care workers is associated with the
prognosis of sepsis patients.
1. Introduction

Sepsis remains a continuing challenge for clinicians and
medical workers worldwide. Sepsis is the leading cause of death
in non-cardiac intensive care units (ICUs)[1] and is the tenth
highest cause of death[2]. It has been estimated that in the
United States, the incidence of severe sepsis in hospitalized
patients is 2%[3], and the prevalence rate is 10% in ICUs[4].
There are more than 1.1 million patients diagnosed with sepsis
each year, with an annual cost of 24.3 billion dollars[1,3]. The
incidence of sepsis has increased by 1.5% annually, and the
number of sepsis patients is expected to reach 1 million in
2020[3,5,6]. Despite the decline in the number of patients, its
mortality is very high. The mortality rate of severe sepsis
patients is approximately 25%, and the mortality of septic
shock is approximately 50%[7].

Sepsis has varying characteristics in different diseases. In
surgical patients, sepsis remains one of the leading causes of
morbidity and mortality[8]. Surgical patients with sepsis in the
United States account for one-third of patients[3]. The
American College of Surgeons National Surgical Quality
Improvement Program database reported that the number of
sepsis and septic shock cases is 10 times more than the
number of myocardial infarction and pulmonary embolism
cases during the peri-operative period[9]. Trauma is the
leading cause of death in young adults, accounting for
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approximately 10% of trauma deaths around the world[10].
Sepsis is the main cause of death in trauma patients[10].
Treatments such as airway management, blood transfusion,
and surgery can save the lives of trauma patients and reduce
mortality. However, patients have become increasingly
dependent on invasive devices and technologies, which has
increased the risk of infection and sepsis. Epidemiology and
clinical data about sepsis of critically ill trauma patients are
very limited. We initially conducted the multi-center epide-
miology study about sepsis of trauma patients in China and
also initially compared the epidemiology of sepsis between
trauma patients and patients with other diseases, which is
important for studying the characteristics of sepsis in different
diseases.

In 1992, the American College of Chest Physicians (ACCP)
and the Society of Critical Care Medicine (SCCM) first proposed
the definition and diagnostic criteria for the systemic inflammatory
response syndrome (SIRS) and sepsis[10]. To better reflect the
pathophysiological changes of sepsis, and to improve the
survival rate of critically ill patients, ACCP, SCCM, the
European Society of Intensive Care Medicine (ESICM) and the
American Thoracic Society (ATS) modified the definition of
severe sepsis based on evidence-based medicine in 2001 and
2012. Since the first guidelines were published in 1992, the
concept of sepsis has been acknowledged and emphasized
worldwide, and sepsis has been treated in accord with these
guidelines, which can help to achieve early diagnosis and early
treatment of sepsis and reduce mortality of sepsis[11–13]. It has been
found that in the emergency department and ICU, the emphasis
on early intervention of sepsis could reduce mortality[14].
Understanding the relationship between knowledge about sepsis
guidelines and sepsis can help to further specify and improve
the guidelines.

In this study, we aimed to compare the prevalence and 28-
day mortality of sepsis among the ICUs of grade-3 hospitals
in Western China and to study the relationship between the
knowledge of health care workers about sepsis and the updated
sepsis guidelines.

2. Materials and methods

2.1. Study subjects

The inclusion criteria included age greater than 18 years and
the patients being hospitalized in the ICU for more than 24 h.

2.2. Research methods

This study was approved by the Ethics Committee of the
Third Military Medical University.

Survey time: June 2014 to August 2014, one day for each
hospital.

Specific time: Hospital 1: 8:00 a.m., June 16, 2014 to 8:00
a.m., June 17, 2014; Hospital 2: 8:00 a.m., July 14, 2014 to 8:00
a.m., July 15, 2014; Hospital 3: 8:00 a.m., July 23, 2014 to 8:00
a.m., July 24, 2014; Hospital 4: 8:00 a.m., July 26, 2014 to 8:00
a.m., July 27, 2014; Hospital 5: 8:00 a.m., July 31, 2014 to 8:00
a.m., August 1, 2014.
The research team consisted of two trauma surgeons and two
ICU doctors. All team members were trained in the diagnostic
criteria for investigation, survey methods, questionnaire comple-
tion and data input prior to the survey.

A one-day cross-sectional survey was conducted. The ques-
tionnaire was completed based on clinical data collected from
the patients' medical and nursing records and medical history.
Patients were divided into Groups A, B, and C in accordance
with their disease type (internal medicine, surgery, and trauma,
respectively). Infection was diagnosis based on laboratory pa-
rameters [white blood cell (WBC), procalcitonin, D-glucan,
bacterial culture, etc.], radiology (chest X-ray, CT, etc.), and
clinical symptoms (fever, difficulty breathing, abdominal pain
secretions or increased drainage fluid and purulent material
drainage). We used the worst data to evaluate and diagnose
sepsis according to the 2012 international guidelines, followed
by the 28-day mortality. Additionally, in each surveyed hospital,
we surveyed the knowledge of ICU doctors who had greater
than five years of working experience in the ICU about the
sepsis guidelines.

The survey is divided into four parts: (1) demographic data
and clinical characteristics of patients: average age, gender,
admission ISS score, admission ICU APACHE II, GCS, sepsis-
related organ failure assessment (SOFA) scores, underlying
diseases (cardiac dysfunction, neurological dysfunction, respi-
ratory insufficiency, renal insufficiency, hepatic insufficiency,
diabetes), and the number of sepsis, severe sepsis, septic shock
and 28-day death sepsis patients in each group; (2) infection
data: infection site (lungs, urinary tract, abdomen, surgical
wounds, etc.), and pathogenic bacteria (Gram-negative bacteria,
Gram-positive bacteria, fungi); (3) basic information about the
five surveyed hospitals, diagnosis and prognosis of the included
sepsis patients and knowledge about the sepsis guidelines; (4)
sepsis guidelines questionnaire: sepsis cause, sepsis diagnostic
criteria, and sepsis treatment recommendations. The question-
naire consists of 14 questions with a total of 100 possible points.

2.3. Definitions

Pneumonia was defined with the following criteria: fever
(> 38 �C), leukocytosis, chest radiograph with new infiltrate,
increased sputum volume, and decreased oxygen index.

Abdominal infection was identified by the symptoms of
abdominal distension and pain, drainage of purulent material
from the wound, and enteral nutrition intolerance in patients who
had recently undergone abdominal surgery.

Bacteremia was defined as a positive blood culture,
excluding isolates that were thought to be contaminants.

Urinary tract infections: Urine WBC > 10/high magnification
or urine culture bacteria > 100 000/mL.

Wound infection was defined as purulent drainage or
aggressive treatment with antibiotics.

Chronic disease: Data related to pre-existing diseases were
collected by reviewing the medical record, including admission
history, physician consultations, and operative, laboratory,
radiology, and autopsy reports. Diabetes was defined in patients
who were insulin-dependent or who required oral hypoglycemic
agents. Heart, liver, kidney, and respiratory insufficiency were



Hao Tang et al./Journal of Acute Disease 2016; 5(3): 210–215212
defined as a single organ SOFA score greater than two points on
admission[5].

The consensus definition for sepsis was based on the 2012
International Sepsis Guidelines[13].

2.4. Statistical analysis

Data are expressed as the mean ± SEM values. Non-normally
distributed measurement data are expressed as the median
(interquartile range). Rates were compared using the Chi-square
test, and P < 0.05 was considered statistically significant. Sta-
tistical analysis was performed using SAS9.13 software.

3. Results

A total of 71 patientswere enrolled,with 27, 21, and 23 patients
in Groups A, B, and C, respectively. The average age, gender, ISS
score, APACHE II score on ICU admission, SOFA and GCS
scores, hospitalization days, underlying diseases, sepsis diag-
nosis, and the numbers of 28-day deaths are shown in Table 1.

Twenty-two patients in Group A had sepsis, 14 in Group B,
and 20 in Group C, with the respective prevalence rates of sepsis
being 81.5%, 66.7%, and 87.0%. There were 56 total sepsis
patients, with a prevalence rate of 78.9%. Eighteen severe sepsis
patients were in Group A, 12 in Group B, and 16 in Group C,
with the prevalence rate of severe sepsis in Groups A, B, and C
being 66.7%, 57.1%, and 70.0%, respectively. There were 46
severe sepsis patients in total, with a prevalence of 64.8%. Eight
patients died in Group A, 7 in Group B, and 3 in Group C, and
the 28-day death rates were 36.4%, 42.9%, and 20% in Groups
A, B, and C, respectively. In sum, 18 patients died, with the
mortality rate being 31.1%. There was no significant difference
Table 1

Basic and clinical characteristics of the included patients.

Characteristics Medicine
(n = 27)

Surgery
(n = 21)

Trauma
(n = 23)

Total
(n = 71)

Mean age 66.4 ± 15.9 62.7 ± 15.4 48.3 ± 14.8 59.5 ± 17.0
Male 19 (70.4%) 14 (66.7%) 16 (69.6%) 49 (69.0%)
ISS N/A N/A 25.9 ± 9.7 N/A
APACHE II 23.7 ± 8.3 20.4 ± 5.9 18.8 ± 9.8 21.1 ± 8.1
SOFA 8.7 ± 4.4 7.5 ± 4.2 5.7 ± 3.1 7.5 ± 4.1
GCS 11.9 ± 4.4 12.7 ± 4.3 11.2 ± 4.0 11.3 ± 4.4
ICU length of
stay (day)

10 (3–19) 10 (6–70) 9 (2–22) 8 (2–20.5)

Underline diseases [n (%)]
Heart
dysfunction

5 (18.5%) 3 (14.3%) 2 (8.7%) 10 (14.1%)

Nerve
dysfunction

5 (18.5%) 4 (19.0%) 3 (13.0%) 12 (16.9%)

Respiratory
dysfunction

8 (29.6%) 4 (19.0%) 2 (8.7%) 14 (19.7%)

Renal
dysfunction

3 (11.1%) 0 (0%) 0 (0%) 3 (4.2%)

Liver
dysfunction

2 (7.4%) 0 (0%) 0 (0%) 2 (2.8%)

Diabetes 6 (22.2%) 3 (14.3%) 3 (13.0%) 12 (16.9%)
Sepsis 22 (81.5%) 14 (66.7%) 20 (87.0%) 56 (78.9%)
Severe sepsis 18 (66.7%) 12 (57.1%) 16 (70.0%) 46 (64.8%)
28-day death
patients

8 (36.4%) 7 (42.9%) 3 (20.0%) 18 (32.1%)
in sepsis prevalence, severe sepsis prevalence and the 28-day
death rate among the three groups.

The infection data (infection sites, pathogenic bacteria) are
shown in Table 2. The most common infection site was the lungs,
followed by the urinary tract, and the most common pathogenic
bacteria for ICU patients was Gram-negative bacteria.

The relevant information about the surveyed hospitals,
diagnosis and prognosis of the included sepsis patients and
knowledge about the sepsis guidelines are shown in Table 3.

The number of patients included in the five hospitals was
30, 10, 11, 7, and 13, respectively. The average hospital stay in
the five hospitals was 73.4, 65.0, 10.0, 7.1, and 18.9 days,
respectively, with an average of 52.2 days. The number of
sepsis patients in the five hospitals was 20, 9, 10, 7, 10, and 56,
respectively, and the prevalence rates were 66.7%, 90.0%,
90.9%, 100%, 76.9%, and 78.9%, respectively. The number of
severe sepsis patients within the five hospitals was 19, 6, 9, 5,
and 7, respectively, and the prevalence rates were 63.3%,
60.0%, 81.8%, 71.4%, and 53.8%, respectively. The number of
patients who died within 28 days was 4, 3, 2, 4, and 5,
respectively, with mortality rates of 13.3%, 30.0%, 18.2%,
57.1%, and 30.8%, respectively. A total of 40 ICU medical
workers participated in the survey, among which 17, 7, 5, 4,
and 7 medical workers participated in each hospital, respec-
tively. The average questionnaire score for knowledge about
the sepsis guidelines was 68.5 ± 15.4, 65.7 ± 16.7, 69.0 ± 23.3,
25.0 ± 8.4, and 61.4 ± 19.9 points, respectively. Statistical
analysis was performed on the cognitive questionnaire scores,
prevalence of sepsis and severe sepsis and 28-day mortality.
Cognition scores were negatively related with sepsis-related
mortality.

The 14 questions and the number of health care workers who
answered the questions correctly are shown in Table 4. Questions
that had a correct response rate of greater than 80% included: the
most common cause of sepsis and fluid resuscitation volume.
Questions that had a correct response rate of 60–80% included:
SIRS diagnostic criteria, procalcitonin as a diagnostic indicator,
fungal infection diagnostic tests, CRRT treatment for unstable
blood flow patients, preferred vasopressors for septic shock, and
sepsis-causedARDSventilation strategy.Questionswith a correct
response rate of less than 60% included: the year when the latest
sepsis guidelines were developed, application of hydrocortisone
for septic shock, antibiotic usage time for sepsis, preventive stress
Table 2

Infection-related data.

Characteristics Medicine
(n = 27)

Surgery
(n = 21)

Trauma
(n = 23)

Total
(n = 71)

Infection
sites

Lung 22 (81.5%) 15 (71.4%) 19 (82.6%) 56 (78.9%)
Urinary
tract

8 (29.6%) 2 (9.5%) 2 (8.9%) 12 (16.9%)

Abdomen 0 (0%) 9 (42.9%) 1 (4.3%) 10 (14.1%)
Surgical
wound

0 (0%) 2 (9.5%) 3 (13.0%) 5 (7.0%)

Blood 1 (3.7%) 0 (0%) 0 (0%) 1 (1.4%)
Other 0 (0%) 1 (4.8%) 2 (8.7%) 3 (4.2%)

Pathogens G-bacteria 12 (48.1%) 10 (47.6%) 9 (39.1%) 31 (43.6%)
G +
bacteria

2 (7.4%) 2 (9.5%) 1 (4.3%) 5 (7.0%)

Fungi 3 (11.1%) 2 (9.5%) 0 (0%) 5 (7.0%)



Table 3

Basic information of the surveyed hospital, diagnosis and prognosis of sepsis patients, and questionnaire score of sepsis guidelines.

Characteristics Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Total

Established year of hospital ICU 1985 1987 1990 1990 2007
ICU type Trauma ICU Trauma ICU Center ICU Trauma ICU Emergency ICU
Hospital beds 2400 680 2900 2900 2035
ICU beds 41 12 12 8
Survey time 2014.6.17 2014.7.15 2014.7.24 2014.7.26 2014.8.1
Number of total patients 37 12 12 8 16 85
Number of excluded patients 7 2 1 1 3 14
Number of included patients 30 10 11 7 13 71
Mean hospitalization, day 73.4 65.0 10.0 7.1 18.9 52.2
Number of sepsis patients 20 (66.7%) 9 (90.0%) 10 (90.9%) 7 (100%) 10 (76.9%) 56 (78.9%)
Number of severe sepsis patients 19 (63.3%) 6 (60.0%) 9 (81.8%) 5 (71.4%) 7 (53.8%) 46 (64.8%)
28-day death patients 4 (13.3%) 3 (30.0%) 2 (18.2%) 4 (57.1%) 5 (30.8%) 18 (23.4%)
Questionnaire score of sepsis guidelines 68.5 ± 15.4 65.7 ± 16.7 69.0 ± 23.3 25.0 ± 8.5 61.4 ± 19.9 62.5 ± 20.6

Table 4

Questionnaire about knowledge of the 2012 sepsis guidelines.

Questionnaire Right Wrong Right-answer rate

1. Common cause of sepsis 37 3 92.5% (88.34%, 100.66%)
2. The year to establish the updated guideline for treating severe sepsis and sepsis shock 21 19 52.5% (37.02%, 67.98%)
3. Guidelines recommend to use procalcitonin as a diagnostic marker of sepsis 32 8 80.0% (67.60%, 92.40%)
4. SIRS diagnostic criteria 25 15 62.5% (47.50%, 77.50%)
5. Diagnostic tests in high-risk severe sepsis patients with fungi infection 32 8 80.0% (67.60%, 92.40%)
6. Adult patients with septic shock can use hydrocortisone without considering
hemodynamic stability

18 22 45.0% (29.58%, 60.42%)

7. Using at least 1 000 mL of liquid crystals within the first 4–6 h for the suspected
hypovolemia patients

35 5 87.5% (77.25%, 97.75%)

8. Hemodynamically unstable patients are not recommended to use continuous renal
replacement therapy

32 8 80.0% (67.60%, 92.40%)

9. Antibiotics application time for severe sepsis and septic shock 16 24 40.0% (24.82%, 55.18%)
10. The preferred vasopressors for septic shock 24 16 60.0% (67.60%, 92.40%)
11. Drugs recommended for preventive stress ulcer for severe sepsis/septic shock patients 21 19 52.5% (37.02%, 67.98%)
12. The number of blood culture specimens for severe sepsis/septic shock patients 8 32 20.0% (7.60%, 32.40%)
13. Liquid choices for liquid fluid resuscitation 11 29 27.5% (12.74%, 42.26%)
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ulcer drug, the number of blood culture specimens, and liquid
options for liquid resuscitation.

4. Discussion

This observational study aimed to provide data about sepsis
morbidity and mortality in ICUs of Southwestern China. In this
study, we found that the prevalence of sepsis was 78.9%, the
prevalence of severe sepsis (including septic shock) was 64.8%,
and sepsis mortality was 31.1% in grade-three hospitals of
Southwestern China. A one-day cross-sectional study that
included approximately 254 ICUs of Mexico showed that the
prevalence of sepsis and severe sepsis were 16% and 17%,
respectively[15]. A one-day sepsis survey that included approxi-
mately 454 ICUs in Germany showed that the prevalence of
sepsis and severe sepsis were 12.4% and 11.0%, respectively[16].
A multi-center study of 198 ICUs from 24 European countries
reported that the prevalence of sepsis and severe sepsis were
37% and 30%, respectively[17,18]. Both prospective and
retrospective epidemiological studies about sepsis have shown
that the incidence of sepsis ranges from 6.3% to 14.6%. A
multi-center sepsis epidemiological study of 22 ICUs in China
indicated that the incidence of severe sepsis was 37.3%[19]. The
prevalence of sepsis in our study was significantly higher than
that of other reports, which may be because the economic and
medical conditions are more poorly developed in western
regions.
In addition, sepsis is themain cause of death in surgical patients,
and the peri-operative mortality of septic shock is higher than the
sum of myocardial infarction and pulmonary embolism[9]. Risk
factors for the occurrence and death from sepsis and sepsis
mortality include age greater than 60 years, requiring emergency
surgery and underlying disease[20]. Surgical abdominal sepsis is
the most common source of infection for surgical patients, which
is different from medical patients[21]. An epidemiological study
from a Brazil ICU showed that the incidence of severe sepsis
was 5% and the mortality was 14.8% for surgical patients[20].
Compared with medical and surgical patients, trauma patients
had characteristics of younger average age and more invasive
diagnosis and treatment. The prevalence, mortality and risk
factors of sepsis for trauma patients are controversial. Wafaisade
et al.[22] conducted a 16-year research study in 166 trauma centers
in Germany, and they reported that the incidence of post-traumatic
sepsiswas 10.2% and themortality ratewas 19.5%.Osborn et al.[23]

surveyed all of the trauma centers in Pennsylvania, and they
reported that the sepsis incidence was 2% and the mortality rate
was 23.1%. They also reported that the risk factors included ISS
score, revised trauma score, low admission GCS score and
underlying diseases. The reason for the low incidences of the
abovementioned two studies may be that the study subjects were
not trauma patients in the ICU. Compared to non-ICU patients,
ICUpatients havemore severe disease conditions,more underlying
diseases, and more invasive treatment, thus resulting in higher in-
cidences of sepsis[4,24].
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In 2012, a study published in “Shock” journal compared the
morbidity and mortality of sepsis among burn patients, trauma
patients and other critically ill trauma patients, and the study
reported that the sepsis prevalence of burn patients, trauma
patients and other critically ill trauma patients were 2.4%–

16.9%, 8%–42.5% and 19%–38%, respectively[25]. Our study
initially compared sepsis morbidity and mortality among the
same kind of patients who had different types of admission,
which is important for studying the epidemiology of sepsis
caused by different diseases. In 1991, the consensus
conference of the American College of Chest Physicians and
the Society of Critical Care Medicine re-defined the systemic
inflammatory response (SIRS) and multiple organ dysfunction
syndrome (MODS)[26]. In 2001, it revised the primary definition
and increased the list of signs and symptoms[11]. This consensus
definition is still nonspecific and allows variability, especially
in the definition of organ insufficiency[11]. Sepsis in different
diseases has varying characteristics, and it also has different
epidemiology, clinical features, and treatment. Therefore,
using the same definition to determine the different types of
sepsis may not truly reflect the pathophysiology of different
diseases, and hence cannot achieve early diagnosis, early
treatment purposes, and reduce its mortality. The sepsis
guidelines proposed by ACCP, SCCM, ESICM and ATS
have high sensitivity and low specificity, but they ignore the
different characteristics of the individual disease sepsis,
leading to increased misdiagnosis and missed
diagnoses[11,13,26,27]. This may be the reason why there was no
difference in the sepsis prevalence among the three groups of
patients in our study. Because sepsis caused by varying
diseases has different characteristics, some associations have
launched more specific sepsis definitions for different
diseases, such as sepsis definitions for burns and surgical
patients[8,28].

In 2003, ESICM, SCCM and ISF launched the “Sepsis
Rescue Campaign”, which asked doctors to increase under-
standing and relevant knowledge about sepsis[29]. However, the
surveys about the knowledge of doctors and nurses about
sepsis guidelines indicated that doctors and nurses had poor
cognition and compliance about symptoms and signs, as well
as about the treatment of sepsis[30–32]. Numerous studies
confirm that early targeted therapy developed by the sepsis
guidelines can significantly reduce mortality of sepsis
patients and improve prognosis[14,33,34], which is consistent
with the results of our study. Therefore, in China's western
region, where there is higher sepsis morbidity and mortality,
we should emphasize training for medical staff regarding
sepsis guidelines, increase awareness about septic patients,
especially sepsis in patients after trauma, and increase
compliance with the guidelines for sepsis, all to support
sepsis patients.

The limitations of this study are as follows: (1) the cross-
sectional study ignored the impact of seasonal factors on
sepsis epidemiology, which would require prospective, ran-
domized controlled trials for further study; and (2) we followed
up only on 28-day mortality, not the ultimate mortality, and we
did not analyze the specific cause of death.

Conflict of interest statement

The authors report no conflict of interest.
References

[1] Lagu T, Rothberg MB, Shieh MS, Pekow PS, Steingrub JS,
Lindenauer PK. Hospitalizations, costs, and outcomes of severe
sepsis in the United States 2003 to 2007. Crit Care Med 2012;
40(3): 754-61.

[2] Anderson RN, Smith BL. Deaths: leading causes for 2001. Natl
Vital Stat Rep 2003; 52(9): 1-85.

[3] Angus DC, Linde-Zwirble WT, Lidicker J, Clermont G, Carcillo J,
Pinsky MR. Epidemiology of severe sepsis in the United States:
analysis of incidence, outcome, and associated costs of care. Crit
Care Med 2001; 29(7): 1303-10.

[4] Linde-Zwirble WT, Angus DC. Severe sepsis epidemiology:
sampling, selection, and society. Crit Care 2004; 8(4): 222-6.

[5] Martin GS, Mannino DM, Eaton S, Moss M. The epidemiology of
sepsis in the United States from 1979 through 2000. N Engl J Med
2003; 348(16): 1546-54.

[6] Dombrovskiy VY, Martin AA, Sunderram J, Paz HL. Rapid in-
crease in hospitalization and mortality rates for severe sepsis in the
United States: a trend analysis from 1993 to 2003. Crit Care Med
2007; 35(5): 1244-50.

[7] Angus DC, van der Poll T. Severe sepsis and septic shock. N Engl
J Med 2013; 369(9): 840-51.

[8] Moore LJ, Moore FA. Epidemiology of sepsis in surgical patients.
Surg Clin North Am 2012; 92(6): 1425-43.

[9] Moore LJ, Moore FA, Todd SR, Jones SL, Turner KL, Bass BL.
Sepsis in general surgery: the 2005–2007 national surgical quality
improvement programperspective.Arch Surg 2010; 145(7): 695-700.

[10] Sobrino J, Shafi S. Timing and causes of death after injuries. Proc
(Bayl Univ Med Cent) 2013; 26(2): 120-3.

[11] Levy MM, Fink MP, Marshall JC, Abraham E, Angus D, Cook D,
et al. 2001 SCCM/ESICM/ACCP/ATS/SIS international sepsis
definitions conference. Crit Care Med 2003; 31(4): 1250-6.

[12] Dellinger RP, Levy MM, Carlet JM, Bion J, Parker MM,
Jaeschke R, et al. Surviving sepsis campaign: international guide-
lines for management of severe sepsis and septic shock: 2008.
Intensive Care Med 2008; 34(1): 17-60.

[13] Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H,
Opal SM, et al. Surviving sepsis campaign: international guidelines
for management of severe sepsis and septic shock, 2012. Intensive
Care Med 2013; 39(2): 165-228.

[14] Levy MM, Dellinger RP, Townsend SR, Linde-Zwirble WT,
Marshall JC, Bion J, et al. The surviving sepsis campaign: results of
an international guideline-based performance improvement program
targeting severe sepsis. Crit Care Med 2010; 38(2): 367-74.

[15] Ponce de Leon-Rosales SP, Molinar-Ramos F, Dominguez-
Cherit G, Rangel-Frausto MS, Vazquez-Ramos VG. Prevalence of
infections in intensive care units in Mexico: a multicenter study.
Crit Care Med 2000; 28(5): 1316-21.

[16] Engel C, Brunkhorst FM, Bone HG, Brunkhorst R, Gerlach H,
Grond S, et al. Epidemiology of sepsis in Germany: results from a
national prospective multicenter study. Intensive Care Med 2007;
33(4): 606-18.

[17] Vincent JL, de Mendonça A, Cantraine F, Moreno R, Takala J,
Suter PM, et al. Use of the SOFA score to assess the incidence of
organ dysfunction/failure in intensive care units: results of a
multicenter, prospective study. Working group on “sepsis-related
problems” of the European Society of Intensive Care Medicine.
Crit Care Med 1998; 26(11): 1793-800.

[18] Vincent JL, Sakr Y, Sprung CL, Ranieri VM, Reinhart K,
Gerlach H, et al. Sepsis in European intensive care units: results of
the SOAP study. Crit Care Med 2006; 34(2): 344-53.

[19] Zhou J, Qian C, Zhao M, Yu X, Kang Y, Ma X, et al. Epidemi-
ology and outcome of severe sepsis and septic shock in intensive
care units in mainland China. PLoS One 2014; 9(9): e107181.

[20] Moore LJ, Moore FA, Jones SL, Xu J, Bass BL. Sepsis in general
surgery: a deadly complication. Am J Surg 2009; 198(6): 868-74.

[21] Moore LJ, McKinley BA, Turner KL, Todd SR, Sucher JF,
Valdivia A, et al. The epidemiology of sepsis in general surgery
patients. J Trauma 2011; 70(3): 672-80.

http://refhub.elsevier.com/S2221-6189(16)30020-8/sref1
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref1
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref1
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref1
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref2
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref2
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref3
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref3
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref3
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref3
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref4
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref4
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref5
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref5
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref5
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref6
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref6
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref6
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref6
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref7
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref7
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref8
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref8
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref9
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref9
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref9
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref10
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref10
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref11
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref11
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref11
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref12
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref12
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref12
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref12
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref13
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref13
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref13
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref13
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref14
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref14
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref14
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref14
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref15
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref15
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref15
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref15
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref16
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref16
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref16
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref16
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref17
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref17
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref17
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref17
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref17
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref17
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref18
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref18
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref18
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref19
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref19
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref19
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref20
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref20
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref21
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref21
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref21


Hao Tang et al./Journal of Acute Disease 2016; 5(3): 210–215 215
[22] Wafaisade A, Lefering R, Bouillon B, Sakka SG, Thamm OC,
Paffrath T, et al. Trauma registry of the german society for trauma s:
epidemiology and risk factors of sepsis after multiple trauma: an
analysis of 29,829 patients from the Trauma Registry of the German
Society for Trauma Surgery. Crit Care Med 2011; 39(4): 621-8.

[23] Osborn TM, Tracy JK, Dunne JR, Pasquale M, Napolitano LM.
Epidemiology of sepsis in patients with traumatic injury. Crit Care
Med 2004; 32(11): 2234-40.

[24] Alberti C, Brun-Buisson C, Burchardi H, Martin C, Goodman S,
Artigas A, et al. Epidemiology of sepsis and infection in ICU pa-
tients from an international multicentre cohort study. Intensive
Care Med 2002; 28(2): 108-21.

[25] Mann EA, Baun MM, Meininger JC, Wade CE. Comparison of
mortality associated with sepsis in the burn, trauma, and general
intensive care unit patient: a systematic review of the literature.
Shock 2012; 37(1): 4-16.

[26] Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein AM, Knaus WA,
et al. Definitions for sepsis and organ failure and guidelines for the
use of innovative therapies in sepsis. The ACCP/SCCM consensus
conference committee. American College of chest physicians/so-
ciety of critical care medicine. Chest 1992; 101(6): 1644-55.

[27] Weiss M, Huber-Lang M, Taenzer M, Traeger K, Altherr J,
Kron M, et al. Different patient case mix by applying the 2003
SCCM/ESICM/ACCP/ATS/SIS sepsis definitions instead of the
1992 ACCP/SCCM sepsis definitions in surgical patients: a retro-
spective observational study. BMC Med Inf Decis Mak 2009; 9: 25.
[28] Hogan BK, Wolf SE, Hospenthal DR, D'Avignon LC, Chung KK,
Yun HC, et al. Correlation of American Burn Association
sepsis criteria with the presence of bacteremia in burned patients
admitted to the intensive care unit. J Burn Care Res 2012; 33(3):
371-8.

[29] Slade E, Tamber PS, Vincent JL. The surviving sepsis campaign:
raising awareness to reduce mortality. Crit Care 2003; 7(1): 1-2.

[30] Poeze M, Ramsay G, Gerlach H, Rubulotta F, Levy M. An inter-
national sepsis survey: a study of doctors' knowledge and percep-
tion about sepsis. Crit Care 2004; 8(6): R409-13.

[31] Rubulotta FM, Ramsay G, Parker MM, Dellinger RP, Levy MM,
Poeze M, et al. An international survey: public awareness and
perception of sepsis. Crit Care Med 2009; 37(1): 167-70.

[32] Assunção M, Akamine N, Cardoso GS, Mello PV, Teles JM,
Nunes AL, et al. Survey on physicians' knowledge of sepsis: do
they recognize it promptly? J Crit Care 2010; 25(4): 545-52.

[33] Gao F, Melody T, Daniels DF, Giles S, Fox S. The impact of
compliance with 6-hour and 24-hour sepsis bundles on hospital
mortality in patients with severe sepsis: a prospective observational
study. Crit Care 2005; 9(6): R764-70.

[34] Cardoso T, Carneiro AH, Ribeiro O, Teixeira-Pinto A, Costa-
Pereira A. Reducing mortality in severe sepsis with the imple-
mentation of a core 6-hour bundle: results from the Portuguese
community-acquired sepsis study (SACiUCI study). Crit Care
2010; 14(3): R83.

http://refhub.elsevier.com/S2221-6189(16)30020-8/sref22
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref22
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref22
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref22
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref22
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref23
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref23
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref23
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref24
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref24
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref24
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref24
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref25
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref25
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref25
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref25
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref26
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref26
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref26
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref26
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref26
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref27
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref27
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref27
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref27
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref27
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref28
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref28
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref28
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref28
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref28
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref29
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref29
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref30
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref30
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref30
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref31
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref31
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref31
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref32
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref32
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref32
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref33
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref33
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref33
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref33
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref34
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref34
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref34
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref34
http://refhub.elsevier.com/S2221-6189(16)30020-8/sref34

	Epidemiology of sepsis in ICUs of Western China
	1. Introduction
	2. Materials and methods
	2.1. Study subjects
	2.2. Research methods
	2.3. Definitions
	2.4. Statistical analysis

	3. Results
	4. Discussion
	Conflict of interest statement
	References


