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Abstract The objectives of this investigation were to study the
temporal trends in hospitalizations of patients with sepsis in the
Region of Madrid (Spain) from 2003 to 2011 and analyze the
factors associated with inpatient mortality. All sepsis hospital-
izations from the minimum basic data set (MBDS) during 2003
to 2011 in the Region of Madrid were analyzed. Gender-
specific crude and age-adjusted rates were calculated each year.
Factors associated with death in these patients were studied
with bivariate andmultivariate analyses. Simultaneously, sepsis
inpatients also underwent descriptive analysis. The study in-
cluded 98,898 sepsis episodes. The incidence of sepsis hospi-
talizations per 100,000 habitants increased in males from 114.4
in 2003 to 262.2 in 2011, and in females from 91.2 to 209.1
between 2003 and 2011. The observed inpatient mortality was
23.2 %. There were 45,936 (46.4 %) episodes of severe sepsis
(≥1 organ failure), revealing a clear upward trend, especially in
multi-organ failure. Severe sepsis mortality showed a decreas-
ing trend in both males (40.0 to 31.8 % from 2003 through
2011) and females (41.6 to 35.2 % from 2003 through 2011).
Death wasmost frequent among the elderly and in patients with
more organ failures and comorbidities. In a populous region of
Southern Europe, an upward trend in sepsis incidence was
observed between 2003 and 2011, as well as a decreasing trend

in mortality for sepsis inpatients. Mortality increased with age,
comorbidities, and organ failures.

Introduction

Sepsis is defined as systemic inflammatory response syn-
drome (SIRS) of infectious origin. Sepsis diagnosis requires
the presence of both infection and a systemic inflammatory
response [1]. One or more organ systems failure or the occur-
rence of hypoperfusion in conjunction with sepsis is consid-
ered to be severe sepsis. Septic shock is defined as severe
sepsis accompanied with hypotension [2].

It has been estimated that up to 18 million cases of sepsis
occur every year, with an approximate mortality of 30 %;
therefore, it is considered a major cause of mortality world-
wide [3]. In the United States, the overall incidence of sepsis is
approximately 300 cases/100,000 inhabitants/year and 226
cases per 100,000 hospital discharges [4]. Nationally reported
epidemiological incidence rates for severe sepsis consistently
lie between 50 and 100 cases per 100,000 persons in indus-
trialized countries [5].

Sepsis incidence and mortality have increased over the
course of several decades [6, 7]. Martin et al. [7] observed
that the incidence of sepsis increased over a 22-year period
from 82.7 cases per 100,000 population to 240.4 cases
per 100,000 population in the USA. Additionally, an
increasing trend in severe sepsis over time has been
described, escalating from 168,239 cases in 1993 to 391,544
cases in 2003 [6].

Sepsis-associated mortality is high. Sepsis is the tenth
leading cause of death in the USA [8]. Blanco et al. [9]
published mortality rates for sepsis from 28 to 56 %, despite
the launch of the “Surviving Sepsis Campaign” in 2004 with
the purpose of reducing sepsis mortality through the
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development and publication of clinical practice guidelines.
Several studies have shown that sepsis mortality increases as
sepsis severity progresses to severe sepsis or septic shock
[10–15]. Severe sepsis is the most common cause of death
in non-coronary critical care units [1]. The number of organ
failures (severe sepsis) is the predominant variable responsible
for predicting inpatient mortality [6, 11, 15, 16].

Despite continuity of care, sepsis substantially reduces the
survivors’ quality of life [17]. It has been suspected that
numerous discharged sepsis patients have poor prognoses
due to cognitive and functional impairments [18, 19].

Furthermore, sepsis has a significant impact on healthcare
resources utilization. These patients often have complex long-
term hospitalizations. Sepsis is responsible for an estimated
2 % of the discharges in tertiary hospitals [20], and it is among
the leading causes of admission to intensive care units (ICUs)
[21, 22].

The increased length of hospital stay and financial charges
associated with individuals who experienced septic syndrome
lead to significant economic burden [23]. Previous Spanish
studies and those in other countries have shown that patients
hospitalized with severe sepsis caused a substantial increase in
hospital costs [9, 12, 24, 25].

For these reasons, both sepsis and severe sepsis are con-
sidered a significant public health problem, because of the
increased costs of hospital care, their high morbidity and
mortality rates, as well as personal financial burden derived
from acute inpatient hospital care and long-term skilled nurs-
ing facility care and familial hardships endured [4, 25, 26].

Recently, administrative sepsis data have been analyzed to
expand the epidemiological knowledge of sepsis. Discharge
records provided a wealth of knowledge concerning inci-
dence, outcome. and economic burden of septic syndrome,
by illuminating trends and disparities [4, 6, 7, 27–31].

Temporal data on the occurrence and outcome of sepsis
may be useful for the establishment of healthcare policies.
Specifically, the data may better inform policy makers
concerning the allocation of scarce resources and evaluation
of quality sepsis care.

The objectives of this study were to examine the temporal
trends in hospitalizations of patients with sepsis in the Region
of Madrid (Spain) from 2003 to 2011 and to analyze the
factors associated with inpatient mortality in this period.

Materials and methods

Study design

Descriptive population-based cross-sectional study of all hos-
pital admissions with sepsis from 2003 to 2011 in the Region
of Madrid (Spain).

Study population and data source

All sepsis hospitalizations (public and private hospitals) from
2003 to 2011 among residents in the Region of Madrid. The
source of information was the hospital discharge minimum
basic data set (MBDS) from the Region of Madrid.

The annual population of the Region of Madrid by age and
gender for each year of the study period was obtained from the
municipal census (estimation of the population at mid-period),
ranging from 5,761,892 in 2003 to 6,489,680 in 2011.

Study variables

To identify episodes of sepsis, we applied the International
Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) definition. Episodes selection was
based on codes used previously by Kumar et al. [29] and
Andreu Ballester et al. [11] (Supplementary Table 1). All
sepsis hospitalizations were analyzed regardless of the specif-
ic cause, whether from sepsis directly, or intercurrent sepsis
during the hospitalization, or from other processes. Therefore,
the principal diagnosis and the secondary diagnosis (up to 13
diagnoses) were considered.

The following data were collected: age, gender, presence of
selected comorbidities, and number of organ failures in sepsis
(both were identified using ICD-9-CM codes, Supplementary
Table 2). Comorbidities considered included: hypertension,
diabetes mellitus, cirrhosis, solid organ transplant, human
immunodeficiency virus (HIV), congestive heart failure,
chronic obstructive pulmonary disease, cancer, and end-
stage renal disease. Additionally, organ system failures
assessed included: respiratory, cardiovascular, renal, hepatic,
hematologic, metabolic, and neurologic. Severe sepsis was
defined when one or more organs were involved, according
to the 2001 SCCM/ESICM/ACCP/ATS/SIS International
Sepsis Definitions Conference [1].

Furthermore, the type of microorganism involved in the
sepsis (Gram-negative bacteria, Gram-positive bacteria, or
fungi) was also collected, when available. Other variables
obtained were: date of admission and discharge, length of
hospital stay, and type of discharge. Discharge was classified
as in home, continuity care (home hospital, other health cen-
ters or social facilities), deceased, and other. Also, ICD-9-CM
procedure codes were used to identify episodes that
underwent mechanical ventilation or received blood products
or vasopressor agents. The codes used were: 96.7, 96.70,
96.71, and 96.72 (mechanical ventilation), 99.03, 99.04
(blood transfusion), and 00.17 (vasopressor agents).

Given the operational characteristics of the study, including
the current legislative limitations and source of data made
prior, consent from the patients and ethics committee approval
were unnecessary.
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Statistical analysis

Crude and age-adjusted rates by gender for each annual period
were calculated. Rates were age adjusted using direct methods
(European standard population).

A descriptive analysis was performed on inpatients with
sepsis. To simplify data presentation, the study period was
grouped into three sub-periods (sub-period 1: 2003–2005,
sub-period 2: 2006–2008, and sub-period 3: 2009–2011).
Factors associated with patient death were also studied.
Bivariate and multivariate analyses were performed account-
ing mortality as the dependent variable, and age, gender,
comorbidities, sepsis present at admission, specific, and num-
ber of organ failures as the independent variables. Bivariate
analysis was carried out through the Chi-square statistic and
multivariate analysis with logistic regression. Crude and ad-
justed odds ratios (aOR) were calculated, along with the 95 %
confidence interval (CI), as the measure of association.

Estimates were made using the PASWStatistics 18 program
and statistical significance was set using two-tailed α<0.05.

Results

Trend in hospitalization rates

A total of 98,898 hospitalizations with sepsis were identified
between 2003 and 2011. The incidence of sepsis hospitaliza-
tions increased from 114.4 per 100,000 population in 2003 to
262.2 in 2011 in males, and from 91.2 in 2003 to 209.1 in
2011 in females (Fig. 1). After age adjustment, the rates
remained higher in males but with increasing tendency in both
genders.

Characteristics of patients with sepsis

Table 1 shows the demographic characteristics and coexistent
conditions in patients with sepsis in each sub-period
considered.

The mean age of all patients was 60.0 [standard deviation
(SD) 28.6], increasing over the study sub-periods from
55.4 years in the first sub-period (2003–2005) to 63.0 years
in the third sub-period (2009–2011). 59.6 % of all episodes of
sepsis were among people aged 65 years or more. Males
accounted for a constant 54.4 % of all hospitalizations
throughout the entire study.

At least one comorbidity was present in 66.3 % of sepsis
episodes. The presence of more than one comorbidity in-
creased over the sub-periods, from 26.1 % in the sub-period
2003–2005 to 31.4 % in the sub-period 2009–2011. The most
common comorbidity related to sepsis was hypertension, the
second was cancer, followed by diabetes, whereas the

percentage of patients with HIV infection and solid organ
transplant was lower during the studied period.

There were 45,936 (46.4 %) episodes of severe sepsis (>1
organ failure) showing a clear upward trend, especially in
multi-organ failure.

The most common organ system failure was renal
(24.3 %), followed by respiratory (17.2 %) and cardiovascular
(16.8 %).

Microbiologic diagnosis of the infection was registered in
13,668 (13.8 %) episodes of sepsis. From 2003 to 2011,
Gram-positive bacteria was the predominant sepsis-causing
organism.

Among the procedures, vasopressor agents prescription
increased from 885 (2.6 %) in the second sub-period to
2,039 (4.6 %) in the third sub-period. During the first sub-
period, these agents were not used.

Regarding the length of hospital stay, this remained stable
throughout the first two sub-periods (22.6 and 23.2 days.
respectively), slightly decreasing in the third sub-period
(20.4 days). The proportion of patients discharged home was
71 %, with a small increase in the proportion discharged to
skilled nursing home care/social health centers (3.9 % in the
first sub-period, 5.0 % in the second, and 5.6 % in the third).

Mortality trends

Hospital sepsis mortality was 23.2 %. Upon analysis, only
severe sepsis mortality appeared to follow a declining trend
throughout the entire period, in both males (40.0 % in 2003 to
31.8 % in 2011) and females (41.6 % in 2003 to 35.2 % in
2011), illustrating a downward trend since 2007 with no clear
difference by gender, as shown in Fig. 2.

Factors associated with inpatient mortality

Throughout the study, death was most frequent among the
elderly, inpatients with a higher number of comorbidities, and
those with a greater number of organ system failures (Table 2).
There was no observed difference in mortality between males
and females. A decrease in the proportion of the mortality in
the third sub-period (2009–2011) compared to the previous
sub-periods was observed in all comorbidities analyzed, ex-
cept for HIV, which accounted for 17.2%, 19.6%, and 22.6%
in the sub-periods of 2003–2005, 2006–2008, and 2009–
2011, respectively. Out of all observed organ failures, the
proportion of deaths decreased in the last period, with the
exception of hematologic organ failure. After adjusting for
other variables, the probability of fatal outcome due to sepsis
over the three sub-periods was greater with age, with a marked
gradient increasing with age except for children between 1 and
14 years old (Table 3). Also, a higher risk of death was
attributed to a higher number of comorbidities (with the ex-
ception of sub-period 2006–2008). The presence of cancer or
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congestive heart failure led to a greater likelihood of mortality.
An increasing gradient depending on the number of organs
involved was observed, although mortality risk was signifi-
cantly lower in the last sub-period with respect to the first (in
the sub-period 2003–2005, aOR 6.1, 95 % CI 4.3–8.9, for
those with four or more organs failure with respect to no organ
failure, and in 2009–2011, this aOR was 2.7, 95 % CI 2.3–
3.3). Cardiovascular and hepatic failure had higher risks of
death over the whole study period.

Discussion

This study updates data trends for patients hospitalized with
sepsis in a populous region of Southern Europe. The study
revealed a progressive increase in sepsis and severe sepsis
incidence from 2003 to 2011, but a decrease in inpatient
mortality in Madrid, Spain. The leading factors associated with
inpatient mortality included age, number of comorbidities, and
number of organ failures.

The study by Martin et al. [7] found that US patients with
sepsis increased 13.7 % per year from 1979 to 2000. In

addition, patients with three or more failing organs had a
70 % chance of dying. Furthermore, the study by
Dombrovskiy et al. [6] found that severe sepsis among sepsis
patients in the USA had increased during the study period
(1993–2003), with advanced age linked to greater mortality.
Kumar et al. [29] published that the frequency of severe sepsis
increased from 143 per 100,000 in US adults in 2000 to 343
per 100,000 in 2007, observing an increase in mortality with
three or more failing organs (15.2 % to 24.9 %). In a recent
USA study, the age-adjusted rate of sepsis-associated mortal-
ity decreased by 0.18% per year between 1999 and 2005 [31].

A Spanish study between 1995 and 2004 [11] found that
the hospitalization rates due to sepsis increased during the
whole study period after adjusting for age, increasing from
64.11 to 114.02 cases per 100,000 population in males and
from 45.08 to 83.62 cases among females. An increase in
mortality was also observed (mortality in severe sepsis in-
creased from 48% in 1995 to 55% in 2004). Another Spanish
multicenter study by Blanco et al. [9] discovered a high
incidence (25 cases per 100,000) of severe sepsis in ICU
patients and a high mortality rate; 54.3 % in the hospital and
48.2 % in ICU patients.

Fig. 1 Annual hospitalization
crude and age-adjusted rates of
sepsis according to gender, Region
of Madrid, Spain, 2003–2011
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Table 1 Patient characteristics of
sepsis inpatients in each
sub-period in the Region of
Madrid, Spain, 2003–2011
(n =98,898)

2003–2005
(n =20,744)

2006–2008
(n =34,278)

2009–2011
(n =43,876)

Characteristics

Age, mean (SD)a 55.4 (29.5) 59.1 (28.6) 63.0(26.9)

Age, median (IQR)b 66.0 (37.0–78.0) 69.0 (44.0–81.0) 72.0 (52.0–82.0)

Age, years No. % No. % No./ %

<1 2,774 13.4 3,842 11.2 3,741 8.5

1–14 533 2.6 753 2.2 739 1.7

15–44 2,947 14.2 4,017 11.7 4,271 9.7

45–64 3,886 18.7 6,464 18.9 8136 18.5

65–74 3,681 17.7 5,575 16.3 7064 16.1

75–84 4,273 20.6 8,097 23.6 11,256 25.7

≥85 2,650 12.8 5,530 16.1 8,669 19.8

Gender

Male 11,319 54.6 18,725 54.6 23,772 54.2

Female 9,423 45.4 15,549 45.4 20,093 45.8

Comorbidities

Hypertension 6,008 29.0 11,538 33.7 16,536 37.7

Cancer 4,970 24.0 8,158 23.8 10,490 23.9

Diabetes 3,284 15.8 5,902 17.2 7,949 18.1

COPD 1,720 8.3 3,142 9.2 3,862 8.8

Congestive heart failure 1,540 7.4 3,266 9.5 4,736 10.8

Cirrhosis 1,078 5.2 1,842 5.4 2,085 4.8

HIV infection 553 2.7 779 2.3 712 1.6

End-stage renal disease 424 2.0 690 2.0 952 2.2

Solid organ transplant 315 1.5 607 1.8 735 1.7

No. of comorbidities

None 7,817 37.7 11,749 34.3 13,768 31.4

One 7,503 36.2 12,299 35.9 16,323 37.2

Two or more 5,424 26.1 10,230 29.8 13,785 31.4

Specific organ failure

Renal 3,601 17.4 7,751 22.6 12,700 28.9

Respiratory 2,779 13.4 5,996 17.5 8,239 18.8

Cardiovascular 2,163 10.4 6,294 18.4 8,162 18.6

Hematologic 1,732 8.3 3,139 9.2 3,800 8.7

Neurologic 878 4.2 1,487 4.3 2,082 4.7

Metabolic 491 2.4 1,370 4.0 2,466 5.6

Hepatic 434 2.1 907 2.6 1,136 2.6

No. of organs with failure

None 13,204 63.7 18,540 54.1 21,218 48.4

One 4,995 24.1 9,074 26.5 12,607 28.7

Two 1,640 7.9 3,988 11.6 6,031 13.7

Three 610 2.9 1,777 5.2 2,617 6.0

Four or more 295 1.4 899 2.6 1,403 3.2

Identified microorganisms

No 17,521 84.5 29,940 87.3 37,769 86.1

Yes 3,223 15.5 4,338 12.7 6,107 13.9

Gram-positivec 1,326 41.1 1,946 44.9 3,328 54.5

Gram-negativec 1,503 46.6 1,885 43.5 2,076 34.0

Fungic 210 6.5 298 6.9 384 6.3

Gram-positive and Gram-negativec 179 5.6 201 4.6 306 5.0
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Sepsis is becoming a significant public health problem,
especially in hospitals, as a result of medical and technological
advances associated with treatments. The increasing number
of elderly and patients with underlying diseases such as cancer
who require therapy combined with the widespread use of
antibiotics has been linked to the growth of drug-resistant
microorganisms [3, 32]. Despite this, a better codification of
sepsis could help increase the detection and tracking of the
cases and discharges.

Early recognition of serious illness or pathological process
by a medical doctor and, therefore, early treatment of patients
with sepsis through new treatment protocols may contribute in
reducing mortality. A factor that could explain the recent
decrease in inpatient mortality in our study is the increased
use of vasopressor agents since 2004, as well as the availabil-
ity of protocols such as the “Surviving Sepsis Campaign”,
whose main aim is to achieve: venous oxygen saturation

greater than 70 %, mean blood pressure of 65 mm/Hg, venous
central pressure between 8–12 mm/Hg, and urine output of at
least 0.5 ml/Kg/h in less than 6 h, and early treatment with
broad-spectrum antibiotics [10].

Our study agrees with previous investigations with regard
to higher rates of sepsis among males [12, 13, 16, 33]. In the
study by Martin et al. [7], after adjustment for gender, US
males were more likely to have sepsis than females in every
year of the 22-year study, with a mean annual relative risk of
1.28. Our study did not find a difference in inpatient mortality
with respect to gender. However, studies on mortality in
severe sepsis have revealed contradictory results, with in-
creased risk of death in males [6, 15] and females [29].
Nevertheless, a multivariate analysis conducted by Angus
et al. [4] did not find any differences by gender with respect
to the probability of death from severe sepsis when adjusting
for age, comorbidities, and site infection.

Table 1 (continued)
2003–2005
(n =20,744)

2006–2008
(n =34,278)

2009–2011
(n =43,876)

Gram-positive and fungic 1 0.0 5 0.1 6 0.1

Gram-negative and fungic 4 0.1 3 0.1 7 0.1

Procedures

Blood transfusions 3,681 17.7 5,927 17.3 7,292 16.6

Mechanical ventilation 2,436 11.7 4,424 12.9 5,176 11.8

Vasopressor agent 0 0 885 2.6 2,039 4.6

Admission with sepsis

Yes 6,455 31.1 11,474 33.5 16,065 36.6

No 14,289 68.9 22,804 66.5 27,811 63.4

Length of hospital stay, mean (SD)a 22.6 (30.8) 23.2 (35.9) 20.4 (39.8)

Discharge

Home 15,185 73.2 23,988 70.0 31,063 70.8

Exitus 4,639 22.4 8,375 24.4 10,099 23.0

Health center/other hospital/home hospital 816 3.9 1,719 5.0 2,460 5.6

Other 104 0.50 196 0.6 254 0.6

The data are presented as numbers

and percentages
aStandard deviation
bInterquartile range
cPercentage of total microorgan-

isms identified

Fig. 2 Annual percentages of
inpatient deaths with sepsis and
severe sepsis by gender, Region
of Madrid, Spain, 2003–2011
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In the present study, more than 50% of patients with sepsis
were aged 65 years or more, with an increasing trend of
inpatient mortality with age, being especially high in those
older than 84 years. This finding is consistent with the work of
Vincent et al. [16], who found that age was associated with
increased mortality in sepsis. Martin et al. [7] found a tenden-
cy in the average age of sepsis patients, beginning with an
average of 57.4 years in the first period and ending with an
average of 60.8 years in the last period. In an Australian study
carried out by Ghelani et al. [32] between July 1993 and June
1999, the average age of patients with sepsis admitted to the
ICU was 62.6 years and the average age of patients with
nosocomial sepsis was 66.3 years.

The incidence of organ failure increased over time. Andreu
Ballester et al. [11] observed that failure increased from 48 %
among patients in 1995 to 55 % in 2004. Similar to the present
study, Banta et al. [15], observed that the principal comorbidities
and organ failures that predicted mortality were cancer, con-
gestive heart failure, and hepatic and respiratory failure.

In another study carried out in Spain in 2001, Iñigo et al.
[12] found that the comorbidities more associated to death
were neoplasia (47.2 %) and cirrhosis (42.2 %), whereas the
organs that failed most were the liver (63.8 %) and the car-
diovascular system (56.7 %). These percentages were higher
than those found in our study. In the multivariate analysis,
cancer was the comorbidity that predominately predicted

Table 3 Multivariate logistic re-
gression analysis of inpatient
mortality among subjects with
sepsis in each sub-period in the
Region of Madrid, Spain,
2003–2011

The data are presented as the OR
adjusted for all other variables in
the table
a Reference category for the cal-
culated OR in the absence of in-
terest variable

The statistical significance level
of the variables is set at p-value
<0.05

2003–2005 2006–2008 2009–2011
aOR (95 % CI) aOR (95 % CI) aOR (95 % CI)

Age, years

<1 1 1 1

1–14 0.5 (0.3–0.8) 0.6 (0.4–0.8) 0.6 (0.4–0.9)

15–44 1.3 (1.0–1.6) 1.3 (1.0–1.6) 1.1 (0.9–1.3)

45–64 2.3 (1.9–2.9) 2.3 (1.9–2.8) 2.2 (1.9–2.7)

65–74 3.9 (3.2–4.7) 3.7 (3.1–4.4) 3.0(2.5–3.6)

75–84 6.3 (5.2–7.7) 5.7 (4.8–6.8) 4.8 (4.1–5.8)

≥85 10.8 (8.8–13.2) 10.0 (8.4–11.8) 7.8 (6.6–9.3)

Comorbidities (yes/no)a

Hypertension 0.8 (0.8–0.9) 0.9 (0.9–1.0) 0.8 (0.8–0.9)

Cancer 1.7 (1.6–1.9) 1.9 (1.8–2.0) 1.6 (1.5–1.8)

Diabetes 1.1 (1.0–1.2)

Congestive heart failure 1.2 (1.1–1.4) 1.2 (1.1–1.4) 1.1 (1.0–1.2)

Cirrhosis 1.2 (1.1–1.4) 1.2 (1.0–1.3)

HIV infection 1.4 (1.0–1.8) 1.4 (1.1–1.8)

End-stage renal disease 0.8 (0.6–0.9) 0.7 (0.6–0.9)

No. of comorbidities

None 1 1

One 1.1 (1.0–1.3) 1.1 (1.0–1.2)

Two or more 1.3 (1.1–1.6) 1.2 (1.1–1.3)

Specific organ failure (yes/no)a

Respiratory 1.3 (1.2–1.5) 1.2 (1.1–1.4) 1.8 (1.7–1.9)

Cardiovascular 2.3 (2.1–2.7) 1.8 (1.6–2.0) 2.1 (2.0–2.3)

Metabolic 1.3 (1.1–1.7) 1.6 (1.4–1.9) 1.5 (1.4–1.7)

Hepatic 2.0 (1.5–2.5) 2.9 (2.4–3.5) 2.4 (2.0–2.8)

No. of organs with failure

None 1 1 1

One 2.1 (1.9–2.3) 1.8 (1.6–2.0) 1.8 (1.8–1.9)

Two 3.3 (2.8–3.9) 2.1 (1.8–2.5) 2.3 (2.1–2.5)

Three 4.0 (3.2–5.2) 2.4 (1.9–3.1) 2.5 (2.2–3.0)

Four or more 6.1 (4.3–8.9) 2.5 (1.8–3.5) 2.7 (2.3–3.3)

Admission with sepsis

Yes 1 1

No 1.2 (1.1–1.3) 1.1 (1.0–1.2)
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inpatient mortality in all three sub-periods, followed by con-
gestive heart failure. On the other hand, liver failure was the
principal predictor of inpatient mortality, followed by failure
of the cardiovascular system. These findings are consistent
with previous studies [13, 29, 33].

Regarding microorganisms isolated, we found that, during
the first sub-period (2003–2005), Gram-negative bacteria
were more frequent, coinciding with the data of a similar study
for the same period [11]. However, in the two following sub-
periods, Gram-positive bacteria was the most common caus-
ative organism. That may be due to the increase of severe
sepsis and of the microbiological isolates in them. In the last
several decades, Gram-positive microorganisms have become
one of the most common microorganisms isolated in severe
sepsis and septic shock [7]. In any case, these results should be
construed with caution due to the uncommonly low propor-
tion of positive cultures.

Our study has some limitations. In relation to the informa-
tion source, the use of an administrative source restricts our
definition of severe sepsis to those with more than one organ
failure; these terms do not allow for the precise characteriza-
tion and staging of patients with this condition [1, 34]. Also
the use of ICD-9-CM codes pose difficulties in identifying the
clinical signs of systemic inflammatory response for infection.
Furthermore, the definition adopted in this study has been
subject to some criticism, since it could both overestimate
and underestimate the precise incidence of severe sepsis [7].
This information system may not detect important severity
differences, through the scores used in the ICU for estimating
the severity and risk in these patients (APACHE, SAPS,
MPM, or SOFA). Lastly, complete information about mortal-
ity after discharge is also not available.

In a large region of Southern Europe for a 9-year period
(2003–2011), an increasing trend in the incidence of sepsis
was observed, but also a decreasing trend for in-hospital
mortality in patients with severe sepsis. The mortality in-
creased with age, comorbidities, and multi-organ failures.

Despite advances in the treatment of these patients [10], we
advise the adoption of a consensus-based multidisciplinary
measure among different hospital departments and the imple-
mentation of standard protocols to shorten intervention time,
thus optimizing patient outcome. These measures will assist
future sepsis research investigations to better optimize patient
treatment and epidemiological outcomes.
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