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Background: Studies on the epidemiology of sepsis in intensive care units (ICUs) of prefecture-level hospitals in China are
rare. This study aimed to investigate the epidemiological characteristics and mortality risk factors of sepsis in
ICUs of tertiary hospitals in Sichuan, China.

Material/Methods: In this prospective, multicenter, observational study, patients admitted to the ICU of 7 tertiary hospitals in
Sichuan (China) between October 10, 2017 and January 9, 2018 were screened for sepsis using the Sepsis-3
criteria. Patients with sepsis were included.

Results: Of the 1604 patients screened for sepsis, 294 (18.3%) had sepsis, and 140 (47.6%) had septic shock. Of these,
169 (57.5%) died. Multivariable analysis showed that central nervous system dysfunction (odds ratio [OR]=2.59,
95% confidence interval [Cl]: 1.15-5.84, P=0.022), lowest blood phosphorus level (OR=2.56, 95% Cl: 1.21-5.44,
P=0.014), highest lactate level (OR=1.20, 95% Cl: 1.10-1.32, P<0.001), 24-h Acute Physiologic Assessment
and Chronic Health Evaluation-Il (APACHE-II) score (OR=1.08, 95% Cl: 1.03-1.13, P=0.002), and lung infection
(OR=2.57, 95% Cl: 1.30-5.09, P=0.007) were independently associated with mortality in patients with sepsis.
Conclusions: The prevalence and mortality rates of sepsis are high in tertiary hospital ICUs in Sichuan, China. The APACHE-
Il score on day 1 after diagnosis, acute central nervous system dysfunction, lowest blood phosphorus, high se-
rum lactate, and lung infection were independent risk factors of mortality in patients with sepsis.
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Background

The Third International Consensus Definition of Sepsis (Sepsis-3)
defines sepsis as a life-threatening organ dysfunction caused
by a dysregulated host response to infection [1]. Sepsis oc-
curs when the host response to an infectious pathogen causes
life-threatening organ dysfunction, manifested as an increase
in the Sequential Organ Failure Assessment (SOFA) score of
>2 [1]. The SOFA score is an objective assessment of 6 body
functions: pulmonary (oxygen requirements), renal (creatinine),
neurologic status (Glasgow Coma Score), coagulation (plate-
let counts), liver function (bilirubin), and cardiovascular (sys-
tolic blood pressure) [2]. Septic shock is the ultimate compli-
cation of sepsis and leads to death in 39% of inpatients [3]. A
meta-analysis of studies from developed countries revealed
global annual estimates of about 31.5 million sepsis cases and
19.4 million severe sepsis cases, with potentially 5.3 million
deaths in the hospital setting [4]. Mortality may increase dra-
matically with the aging of the population [5]. Most patients
with sepsis require treatment in an Intensive Care Unit (ICU),
which puts tremendous emotional and financial pressure on
patients, their families, and society.

A good deal of research goes into the study of sepsis, but
most of these studies are focused in developed areas such as
Europe and America, whereas other regions are severely lack-
ing in research work, especially Asia and mainland China [6].
Among the few multicenter studies conducted in mainland
China, Cheng et al [7] showed that the prevalence of sepsis in
surgical ICUs in 10 university-affiliated hospitals in mainland
China was 8.7%, and the in-hospital mortality rate was 48.7%.
A 2-month prospective observational cohort study of 22 ICUs
in China conducted by the Clinical Research Group of Critical
Care Medicine found that the prevalence of sepsis in the ICU
was 37.3% and that the ICU mortality and hospital mortality
rates were 28.7% and 33.5%, respectively [8]. These 2 stud-
ies were carried out in top hospitals in economically and med-
ically developed areas of mainland China. As China is still a
developing country, the regional economic development and
the medical resources and conditions may not be the same
across rural and urban areas, so those 2 studies may not re-
flect the true situation of the sepsis epidemic in the under-
developed areas of mainland China. Because primary hospi-
tals generally do not have the potential to treat patients with
sepsis, and because it is impossible for all patients with sep-
sis to go to the top hospitals in the provincial capital cities for
treatment, the vast majority of patients are found in the ICU
of tertiary hospitals.

Sichuan Province is in the western part of China, which com-
prises less developed areas in mainland China. This study aimed
to investigate the epidemiology of sepsis in ICU patients in the
prefecture-level cities of Sichuan Province. The results reflect
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the sepsis epidemiology in areas of China with an underde-
veloped economy and scarce medical resources.

Material and Methods

Patients

This was a multicenter prospective study of patients who were
admitted to the comprehensive ICU of 7 tertiary hospitals in
Sichuan from October 10, 2017 to January 9, 2018. Patients
who were expected to stay in the ICU <24 h or who were <18
years of age were excluded. The patients diagnosed with sep-
sis according to the criteria of Sepsis-3 [1] were included in
the mortality analysis. For patients with repeated infections
during ICU admission, only the data related to the first sepsis
event were collected [8]. The patients diagnosed with sepsis
were divided into the septic shock and no septic shock groups.

The study was approved by the Ethics Committee of Affiliated
Hospital of North Sichuan Medical College (No. 2017ER (R) 022).
The committee waived the requirement of obtaining written
informed consent because this study was non-interventional,
only observational in nature, and because of the difficulties
in communicating with the patients. The study was approved
by the ethics committees of all other participating hospitals
under the same conditions. This study was registered in the
China Clinical Trial Center (#ChiCTR-EOC-17012679).

Study Procedure

The patients were screened for sepsis every day in the ICU
according to the Sepsis-3 criteria [1]. Hospital-acquired infec-
tions refer to infections acquired within 48 h of admission or
discharge. Acquired infections in the ICU are defined as infec-
tions occurring within 48 h after admission to ICU. Multidrug-
resistant bacteria (MDRB) refer to those bacteria that are usu-
ally sensitive to 3 or more commonly used antibiotics and show
resistance at the same time. Mixed infection refers to an in-
fection involving 2 or more different pathogenic microorgan-
isms at the same time. Multisite infection refers to an infec-
tion occurring in 2 or more parts of a patient. When the same
pathogen is detected in different parts of a patient, only 1 in-
fection of this pathogen is recorded.

Data Collection and Definitions

Data were collected from patient records and hospital elec-
tronic databases. Each ICU provided a person in charge and
at least 1 researcher. The researchers identified the patients
and collected data on paper forms during the study period. The
paper forms were collected by the Affiliated Hospital of North
Sichuan Medical College after study completion. The integrity
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Table 1. Characteristics of the participating ICUs.

CLINICAL RESEARCH

Number of Number of Number of

Institutions (o147 Level ICU type beds doctors —

/A\Afz;iiacgeldcglcl):g;tal of North Sichuan Nanchong Grade A level Il Integrated ICU 18 13 40
 The Second People’s Hospital of Yibin ~ Yibin  GradeAlevellll IntegratedICU 35 13 60
 The First People’s Hospital of Yibin Yibin  GradeAlevellll IntegratedicU s o n
Dathou Central Hospital Dazhou  GradeAlevelll IntegratediCU 25 17 60

\LIJVr]ei?/teSSP;l;a-Guang’an AR Guang’an  Grade A level Ill Integrated ICU 23 9 42
 The Second People’s Hospital of Neijiang  Neijiang  Grade Alevel il Integrated ICU 19 7 8
 The First People’s Hospital of Zigong ~ Zigong  GradeAlevellll Integrated iU 32 14 51

ICU - Intensive Care Unit.

and accuracy of data collection were audited by specialists ap-
pointed by the main research institution. After eliminating the
omissions and logical errors, the specialists double-input the
data into the pre-designed Epidata 3.0 database and checked
the correctness of the final data.

The data included age, sex, place of living, patient sources, ma-
jor diseases for ICU admission, comorbidities, infection type,
etiology, Acute Physiologic Assessment and Chronic Health
Evaluation-Il (APACHE-II) score within 24 h after diagnosis, the
components of the SOFA score, the highest SOFA score within
24 h after diagnosis, the minimum and maximum biochemi-
cal indicators during ICU stay and after diagnosis, duration of
ventilation, ICU hospitalization time, total hospitalization time,
ICU intervention measures, and mortality during the hospi-
tal stay. The mortality included deaths during hospitalization
and the deaths that were confirmed by phone after discharge.

Statistical Analysis

SPSS 13.0 (SPSS, Inc., Chicago, IL, USA) was used for statistical
analysis. The data related to age, the APACHE-II score on the
first day after diagnosis, SOFA score on the first day, ICU hos-
pitalization time, total hospitalization time, mechanical venti-
lation time, and laboratory indices of patients with sepsis were
not normally distributed according to the Shapiro-Wilk test,
so the median (Q1, Q3) was used to describe them, and the
group design rank-sum test was used for analysis. Categorical
data are presented as n (%) and analyzed using Fisher’s ex-
act test. Age and APACHE-II scores in the different prognosis
groups were compared. Multiple comparisons were adjusted
using the Bonferroni method. The variables with P<0.05 were
analyzed by multivariable logistic regression using the for-
ward method. P<0.05 was considered statistically significant.

Results

Participants

A total of 2018 patients were admitted to the 7 ICUs. The char-
acteristics of the ICUs are shown in Table 1. After excluding 52
re-transfers and 362 patients who did not meet the eligibility
criteria, 1604 patients were screened for sepsis, of which 294
were diagnosed with sepsis. Thus, the prevalence of sepsis in
ICU patients was 18.3% (294/1604), and 140/294 (47.6%) of
these sepsis patients had septic shock.

Characteristics of the Patients

Table 2 presents the characteristics of the patients. Men ac-
counted for 62.9% (n=185) of the subjects. The median age
was 67 (IQR, 55-76) years. Rural household registration ac-
counted for 61.2% (n=180) of all registrations. More than half
of the patients (51.4%) were transferred from general wards/
ICUs in other hospitals. Respiratory diseases (38.4%) and di-
gestive system diseases (31.3%) were the major diseases lead-
ing to ICU admission of patients with sepsis. More than two-
thirds of the patients (69.4%) had comorbidities or limited
ambulation. Patients with 4 or more dysfunctional organs ac-
counted for 66.2% (n=194) of all registrations, and the respi-
ratory system (96.2%) was found to be most affected. Of the
2 infection types, community-acquired infections accounted
for most patients (84.0%).

The most common sites of infection were the lungs (n=191,
65%) and abdomen (n=104, 35.4%). Urinary and hematogenous
infections accounted for 8.8% and 6.1% of cases, respectively.
Multiple-site infections (>2 site infections) accounted for 24%
of cases. The mortality rates of patients with lung infection
and abdomen infection in the septic shock group were both
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Table 2. Characteristics of patients with sepsis.

All Non-septic shock Septic shock
patients Survival Survival
(n=294) (n=74) (n=51)

Age, years, median (Q1, Q3) 67 (55-76) 66 (51-74) 70 (56-78) 0.067 62 (53-74) 67 (58-79) 0.087
Malen®%) 185 (629) 43 (58.1) 57 (71.3) 0088 28 (549) 57 (640) 0286
 Household registration 0063 0.849
"""" Countryside 180 (61.2) 48 (649) 40 (50.0) 33 (647) 59 (663)
"""" Urban 114 (388) 26 (351) 40 (50.0) 18 (353) 30 (337)
Patientsources oo08 <0.001
"""" Emergency treatment 69 (23.5) 11 (149 22 (75 5 (98 31 (348)
"""" Postoperative transfer 55 (187) 19 (57) 6 (7.5) 20 (39.2) 10 (1.2)

General wards (including general

o e e I 151 (514) 36 (48.6) 46 (57.5) 26 (51.0) 43 (48.3)

zz‘:;:tlz or ICU from other 19 (6.5) 8 (10.8) 6 (7.5) 0 (0 5 (5.6)
 MajordiseasestolCU 0246 0032
"""" Respiratory diseases 113 (384) 29 (39.2) 44 (550) 10 (196) 30 (33.7)
"""" Circulatory diseases 10 34 227 2% 0@  6671n
"""" Diseases of digestive system 92 (313) 23 (32.1) 12 (150) 26 (51.0) 31 (348)
"""" Neurological diseases 25 (85) 4 (54) 9 (11.3) 3 (59 9 (10.)
"""" Endocrine system diseases 5 (17) 1(14 2@5 0@ 2@
"""" Diseases of urinary system 22 (75) 6 ®1) 4 (500 8 (157) 4 (45
"""" Hematological diseases 4 (14 1(14 113 0@ 22
"""" Rheumatic immune system diseases 1 (03) 0 © 1.3
"""" Trauma 10384 3@41) 368 239 2@
"""" Other 12 @41) 5068 225 239 334
 Underlying diseases
~ None 9 (30.6) 27 (36.5) 20 (25.0) 0122 21 (412) 22 (247) 0042
" Coronary heart disease 45 (153) 6 (81) 17 (213) 0022 5 (9.8 17 (191) 0146
 Diabetes 60 (204) 18 (243) 19 (256) 0934 6 (11.8) 17 (19.1) 0260
~ Malignant tumors 2 (75 4 (54 5 63 1000 3 (59 10 (11.2) 0455
 Autoimmune diseases 11 37) 2 1) 7 88 0210 2 (39 00 0131

g:lrsgc renal insufficiency and 18 (6.1) 6 (8.1) 7 (88) 088 1 (2.0) 4 (45 0761
" Hypertension 95 (32.3) 22 (29.7) 35 (43.8) 0072 8 (157) 30 (337) 0021

gg;oa?: B T e ) 34 (116) 10 (135) 11 (13.8) 0966 2 (3.9) 11 (12.4) 0176

i?g;gff of cerebrovascular 18 (6.1) 3 (@4.1) 8 (100) 0152 3 (5.9) 4 (45  1.000
 other 65 (22.1) 14 (189) 16 (200) 0866 11 (21.6) 24 (27.0) 0478
Chronic organ dysfunction
* Chronic cardiac insufficiency 2 (75 4 (54) 7 88 0421 1 (20) 10 (11.2) 0102
" Chronic respiratory insufficiency 41 (139) 10 (135) 16 (200) 0283 5 (9.8) 10 (112) 0792
" Chronic hepatic insufficiency 6 20 0 00 338 0222 00 3 (34) 0472
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Table 2 continued. Characteristics of patients with sepsis.

All
patients

Non-se|

Survival

CLINICAL RESEARCH

Septic shock

Survival

(n=294) (n=74)

Immunosuppression 17

(n=51)

Hospital acquired infections 47

higher than those in the non-septic shock group (lung: 74.4% vs
57.5%, P=0.017; abdomen: 57.1% vs 36.6%, P=0.04) (Table 3).

Table 4 presents the median biochemical and hematological
scores, and hospitalization characteristics of the patients. The
APACHE-II and SOFA scores on the first day were 26 (21-32) and
10 (7-12), duration of ventilation was 48 (11-130) h, ICU stay
was 2 (2-8) days, and hospitalization duration was 8 (2-19) days.

The APACHE-II score within 24 h after diagnosis of sepsis was
higher in the death group than in the survival group (29 [IQR,
24-36] vs 23 [IQR, 17.5-26], P<0.001). The SOFA score was high-
er in the death group than in the survival group (11 [IQR, 8-14]
vs 8 [IQR, 6-10], P<0.001). The mechanical ventilation time af-
ter diagnosis of sepsis (including invasive and non-invasive)
was longer in the death group than in the survival group (55
[IQR, 17-140] vs 37 [IQR, 0-116], P=0.049). ICU hospitalization
and total hospitalization time were shorter in the death group
than in the survival group (4.00 [IQR, 2-8] vs 6 [IQR, 4-10],
P<0.001), (3 [IQR, 1-8] vs 18 [IQR, 11-26.5], P<0.001). The low-
est level of serum phosphorus was higher in the death group
than in the survival group (0.90 [0.58-1.36] vs 0.69 [0.49-0.90],
P<0.001). The highest level of serum lactate was higher in the
death group than in the survival group (6.5 [3.2-10.1] vs 3.3
[2.1-4.7], P<0.001).

Microorganisms

Of the 294 patients, 25 were not tested for pathogenic micro-
organisms (Table 5). A total of 139 pathogenic microorgan-
isms were cultured from 136 specimens obtained from 117
patients within 48 h after the diagnosis of sepsis. Of them, 70
(50.4%) were gram-negative bacteria, 48 (34.5%) were gram-
positive bacteria, and 19 (13.7%) were fungi. Of those bacteria,
48 (34.5%) were multidrug-resistant. The most common bacte-
ria were Klebsiella pneumoniae and Escherichia coli (Table 5).

Risk Factors for Mortality

A total of 37 patients with sepsis died during hospitalization,
and 132 patients who gave up treatment and then were dis-
charged died either due to severe illnesses or due to other rea-
sons, which was confirmed over the telephone. One patient
was still hospitalized. The mortality rates due to sepsis and
septic shock were 51.9% and 63.6%, respectively (Table 2), and
the overall mortality due to sepsis and septic shock in the ICU
during the observation period was 57.5%.

Univariable analyses were performed using death as the de-
pendent variable, and acute dysfunction of the central ner-
vous system, lowest blood phosphorus, highest lactate, 24-h
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Table 3. Comparison of mortality rate in patients with different infection sites between non-septic shock and septic shock groups.

Non-septic shock Septic shock

All patients (n=294) Survival (n=125) Death (n=169)

HGB minimum, g/L, median (Q1, Q3) 86 (70-107)° 86 (73-106) 87 (69-109)b 0.875
 PLT minimum, 100, median (Q1,Q3) 160 (01-2459 164 (09-268) 156 (84-228° 0101
 PCT maximum, ng/ml, median (Q1,Q3) 1824 (4.69-58.11) 2089 (647-56.42) 1681 (3.98-6000) 0381
© ALB minimum, g/L, median (@1, Q3) 260 (23.0-293) 268 (231202 258 (229-294)° 0748
 PALB minimum, mg/L, median (Q1, Q3) 494 (266-79.0)° 552 (317-882F 458 (2537350 0147

quzjfa:’(tgllycégmim“m' mmol/L, 1.84 (1.61-2.00) 1.83 (1.67-1.97)8 1.85 (1.52-2.01) 0.588

izg?a: g{"igg)m' mmol/L, 0.78 (0.54-1.08) 0.69 (0.49-0.90)" 0.90 (0.58-1.36) <0.001
' LAC maximum, mmol/L, median (Q1,Q3) 43 (267.5F 33 (1470 65 (321010 . 0001
 PTmaximum, s, median (Q1,Q3) 176 (155212¢ 170 (147-197) 180 (153-229F 0035
 APTT maximum, s, median @1, 03) 475 (39.3-619) 450 (388544) 489 (39.6-679¢ 0029
 FIB minimum, g/L, median (Q1,Q3) 322 (181-464) 348 (2154770 317 (160-456° 0251
©INR maximum, median (Q1,Q3) 149 (125-181)' 144 (124166 152 (127-194° 0063
© APACHEIl on day 1, median @1, Q3) | % (1320 3 (17520 29 (4360 0001
' SOFAscoreon day 1, median (Q1,03) 0 7120 8 (610 1 @14 0001

z‘;:;:z”(g;"gg?la“o"' el 48 (11-130) 37 (0-116) 55 (17-140) 0.049
| ICUsstay, days, median (Q1,Q3) 4 (8 539 3 a7 0001
Hospital stay, days, median Q1,03 8 (19 18 (11265 3 18 0001

IQR: P25-P75. ALB — albumin; APACHE Il — Acute Physiology and Chronic Health Evaluation Il; APTT — activated partial thrombin
time; FIB — fibrinogen; HGB — hemoglobin; ICU — Intensive Care Unit; INR — International Standardized Ratio; LAC — lactic acid;
PALB — prealbumin; PCT — procalcitonin; PLT — platelet; PT — prothrombin time; SOFA — Sequential Organ Failure Assessment.
Number of Untested Cases: 2=1, P=2, <=3, 9=4, ¢=5 =6, 8=11, =14, =19, i=24, k=26, '=30, ™=38, "=49, °=75.
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Table 5. Pathogenic microorganisms of sepsis (%).

CLINICAL RESEARCH

MicEoarEanIse Comml(l:lti/(-)ast):quired Hospi(t::::t;uired

Gram-positive bacteria 48 (34.5) 35 (33.3) 13 (38.2)

”””” Methicilln-sensitive Staphylococcus aureus (MSsA) 7 (50) 3 @9) 4 (18
”””” Enterococs 7 .60 6 G 1 @9
”””” Methicilin-resistant Staphylococcus awreus (WRS®) 4 @9) 1 0 3 @8
”””” Coagulasenegative Staphylococcus 2 @4 1 @0 1 @9
”””” Streptococcus viide 2 @4 2 a9 0 ©0
”””” Other Streptococcus 13 04 1204 1 @9
”””” Other Gram-positive bacteria 13 (©4 10 ©5 3 @8
Gram-negative bacteria 0 504 52 @95 18 (29
”””” Kebsiella prewumonice 25 (180) 19 181 6 (76
”””” Escherichiacoi 21asy  18Qa7) 3 @88
 Adnetobacterbaumannii s 8 2 a9 6 176)
”””” Pseudomonas aeruginosa 4 9 4 @8 0 Q0
”””” Enterobacter coacae 3 @3 2 09 1 @9
”””” Pseudomonas maltophita 2 @4 o 00 2 (9
”””” Sematiamarcescens 1 Q1) 100 0 @0
”””” Other Gram-negative bacteria 6 @3 6 7)) 0 (00
CFPungss  19an 16052 3 @8
”””” candida 1003 9 @) 1 @9
o aspergis 7 60 6 7 19
”””” oher 2.y 100 1@y
Cothes 2 a9 2 a9 o 00
”””” Mycobacterium tuberculosis 1 @7 1 00 0 @0
”””” Viwes 1.0n 109 0o Q)

Of the 294 patients, 25 patients were not tested for pathogenic microorganisms; 139 pathogenic microorganisms were cultured from
136 specimens obtained from 117 patients within 48 h after the diagnosis of sepsis.

APACHE-II score, and lung infection were selected as vari-
ables for the multivariable analysis. The results of the mul-
tivariable analysis showed that central nervous system dys-
function (odds ratio [OR]=2.59, 95% confidence interval [Cl]:
1.15-5.84, P=0.022), lowest blood phosphorus (OR=2.56, 95%
Cl: 1.21-5.44 P=0.014), highest lactate (OR=1.20, 95% Cl: 1.10-
1.32, P<0.001), 24-h APACHE-II score (1.08, 95% Cl: 1.03-1.13,
P=0.002), and lung infection (OR=2.57, 95% Cl: 1.30-5.09,
P=0.007) were independently associated with mortality in pa-
tients with sepsis (Table 6).

Discussion

In this study, the prevalence of sepsis in ICU patients was 18.3%.
The most common sites of infection are the lungs and abdo-
men, and half of the pathogens were gram-negative bacteria.
The mortality rate of sepsis in the ICU was 57.5%. The mortal-
ity rates of sepsis without shock and with septic shock were
51.9% and 63.6%, respectively. Acute central nervous system
dysfunction, lowest blood phosphorus, highest lactate, 24-h
APACHE-II, and lung infection were independently associated
with mortality of patients with sepsis. Septic encephalopathy
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Table 6. Univariable and multivariable logistic analysis for mortality in sepsis patients.

Univariable

Multivariable

Acute central nervous system

dysfunction 4.18 (2.234-7.822) <0.001 2.591 (1.150-5.835) 0.022
CBlood P minimum 335 (1842.6091) <0001 2563 (1208:5436) 0014
CWACmakimum 1242 (11481343 <0001 1203 (L096-1321) <0001
APACHENIscoreondayl 1142 (1099-L188) <0001 1078  (L028-1131) 0002
lunginfection 2241 (13753653 <0001 2568  (12985089) 0007

APACHE-II — Acute Physiology and Chronic Health Evaluation-Il.

and pulmonary infection are high-risk factors for death from
sepsis. Many similar studies have been carried out, but there
are few studies on blood phosphorus as a high-risk factor,
which is a promising topic for future discussion.

Compared with previous studies, the prevalence of sepsis
among ICU patients in this study was similar to that in ICUs
in tertiary hospitals in Thailand [9], higher than that in ICUs in
Italy [10], Germany [11], and France [12], but lower than that in
28 ICUs in Europe [13], adult ICUs in Brazil [14], and 22 ICUs in
mainland China [8]. The prevalence of sepsis in ICU patients in
different countries and regions is different due to various fac-
tors. First, sepsis is defined differently in different studies, and
different definitions of sepsis may lead to different outcomes.
Most studies screened patients based on the definition of se-
vere sepsis from Sepsis-1 [15] or Sepsis-2 [16], and the prev-
alence of severe sepsis fluctuates between 6.0% and 18.9%,
according to the definitions [9,11-13,17-19]. In this study, sep-
sis was defined according to Sepsis-3, which is more accurate
than Sepsis-1 and Sepsis-2 [1]. Second, different inclusion cri-
teria may lead to different results, for example, different age
ranges. The 2-month prospective observational cohort study of
22 ICUs in China by the Chinese Critical Care Medical Clinical
Research Group included patients >15 years of age, compared
with >18 years in this study [8]. Third, different subjects may
lead to different results. The prevalence of sepsis in the sur-
gical ICU of 10 affiliated hospitals of universities in mainland
China (8.7%) [7] was slightly more than the prevalence of se-
vere sepsis in the surgical ICU of northern Taiwan (6.9%) [20].
The Clinical Research Group of Critical Disease Medicine in
China studied the prevalence of sepsis in 22 ICUs in mainland
China and found the prevalence to be 37.3%, and of those 22
ICUs, 18 were comprehensive ICUs, 3 were surgical ICUs, and
1 was an internal ICU. The subjects were mostly medical pa-
tients [8]. Finally, the season of study [12,13,21] and age com-
position [5,22,23] may also have an impact on the degree of
prevalence of sepsis in ICUs.

Compared with previous studies, the mortality rate of sepsis
patients in this study was similar to that of severe sepsis pa-
tients in Indian ICUs [24] and Turkish ICUs [25], but higher than
that of most previous studies [8,18,26-29]. There are many rea-
sons for the high mortality rate. Differences in the APACHE-II
and SOFA scores, 2 different scoring systems used to evalu-
ate patients with sepsis, can affect the final outcomes of sep-
sis. Nevertheless, consistent with previous studies [7,9,25,28],
this study found that a high APACHE-II score on the first day
after diagnosis was an independent risk factor for sepsis mor-
tality. Second, economic and medical conditions also lead to
a high mortality rate. Studies have shown that the mortality
rate of sepsis patients is related to the availability of adequate
resources and appropriate treatment [13,14,25]. The fatality
rate of sepsis in developed areas is lower than that in under-
developed areas. A meta-analysis of studies conducted over
the past 10 years showed that the in-hospital mortality rate
of sepsis patients and that of severe sepsis patients was [4]
very similar to that revealed by another study of 28 ICUs in
developed European countries [13]. On the other hand, a mul-
ticenter study in Asia showed that the in-hospital mortality
rate of sepsis was high [27]. The in-hospital mortality rate of
severe sepsis patients in Australia and New Zealand is also
high (38.0%) [18]. The mortality rate of severe sepsis and sep-
tic shock patients in Turkish ICUs was found to be even high-
er (55.7% and 70.4%, respectively) [25]. In India, the situation
is no better: ICU mortality rate, in-hospital mortality rate, and
28-day mortality rate are high (56%, 63.6%, and 62.8%, re-
spectively) [24]. The in-hospital mortality rate of severe sep-
sis patients in China is 33.5-48.7% [7,8]. This difference may
be due to poor fluid resuscitation and cluster management of
sepsis patients in most parts of Asia [27]. This study was con-
ducted in prefecture-level cities in Sichuan Province, where the
economy and medical treatment facilities are underdeveloped,
so the mortality rate was relatively high. The season of study
is also a factor affecting the mortality rate of sepsis patients.
This study was conducted in autumn and winter, so the mor-
tality rate was relatively high.
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The reasons for the high mortality rate in less developed areas
are as follows. First, the doctors’ lack of awareness of sepsis can
play a major role [30,31], and medical staff in underdeveloped
areas may have few opportunities to receive critical medical
education and professional training. Second, medical resources
are insufficient in less developed countries or regions compared
with developed countries in Europe and North America [32,33].
Providing adequate medical resources and training and educa-
tion on sepsis management to clinicians will help reduce the
mortality rate of sepsis patients. The training of clinical doc-
tors and nurses should include not only ICU doctors but also
all clinical doctors and nurses attending sepsis patients in ar-
eas such as emergency, anesthesia, and surgery.

The results of this study are consistent with the results of
Chinese and foreign studies in that across all studies, the most
common sites of infection were found to be the lungs and ab-
domen [7,8,13,18, 34,35]. More than half of the pathogenic
bacteria were gram-negative bacteria, a finding similar to the
Chinese research results [7,8]. In thisstudy, Klebsiella pneu-
moniae and Escherichia coli were the main pathogens, similar
to the results of studies involving surgical ICUs in Taipei [20].
However, the proportion of Acinetobacter and Pseudomonas
found in this study was significantly lower than that of Zhou
et al [8] and Cheng et al [7] (5.8% vs 14.1% vs 25.8%) (2.9%
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