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ABSTRACT
Objective: To determine the
association between the primary site
of infection and in-hospital mortality
as the main outcome, or the need for
admission to the intensive care unit
as a secondary outcome, in patients
with sepsis admitted to the emergency
department.
Methods: This was a secondary
analysis of a multicenter prospective
cohort. Patients included in the study
were older than 18 years with a diagnosis
of severe sepsis or septic shock who were
admitted to the emergency departments
of three tertiary care hospitals. Of the
5022 eligible participants, 2510 were
included. Multiple logistic regression
analysis was performed for mortality.
Results: The most common site
of infection was the urinary tract,
present in 27.8% of the cases, followed
by pneumonia (27.5%) and intraabdominal focus (10.8%). In 5.4% of
the cases, no definite site of infection

was identified on admission. Logistic
regression revealed a significant
association between the following sites
of infection and in-hospital mortality
when using the urinary infection group
as a reference: pneumonia (OR 3.4;
95%CI, 2.2 - 5.2; p < 0.001), skin and
soft tissues (OR 2.6; 95%CI, 1.4 - 5.0; p
= 0.003), bloodstream (OR 2.0; 95%CI,
1.1 - 3.6; p = 0.018), without specific
focus (OR 2.0; 95%CI, 1.1 - 3.8; p =
0.028), and intra-abdominal focus (OR
1.9; 95%CI, 1.1 - 3.3; p = 0.024).
Conclusions: There is a significant
association between the different sites
of infection and in-hospital mortality or
the need for admission to an intensive
care unit in patients with sepsis or septic
shock. Urinary tract infection shows the
lowest risk, which should be considered
in prognostic models of these conditions.
Keywords: Sepsis; Septic shock;
Shock; Mortality; Prognosis; Infection;
Intensive care

INTRODUCTION
Sepsis is a systemic response secondary to an infectious process that
causes organ dysfunction that endangers life;(1,2) therefore, timely diagnosis
and treatment are essential. It has been estimated that 35 million people are
diagnosed with this condition each year, with 6 million dying in the same
period.(3)
In 2001, a hypothetical model was proposed for the staging of patients
with sepsis, similar to the TNM model used in cancer patients,(4) and was
named PIRO (“P”: predisposition to infections due to conditions such as
drug-induced immunosuppression, AIDS, or age; “I”: characteristics of the
infection such as etiology, site, or presence of bacteremia; “R”: characteristics
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of the response such as systemic inflammation, shock,
or other; and “O”: organ dysfunction). Although PIRO
continues to be a theoretical concept rather than a tool for
daily clinical practice, some studies have been conducted
using its variables to predict the prognosis of patients with
sepsis in different scenarios, having found, in general,
that each component (P, I, R, and O) predicts mortality
independently.(5-8) However, when analyzing the variables
of the infection component, the site of infection has not
been found to be equally constant as a prognostic factor.(9)
Different scores or scales have been proposed to determine
the severity of this disease and its prognosis for use in the
emergency department,(2,5,10-12) but only the Mortality in
Emergency Department Sepsis (MEDS) score considers
the source of the infection.(11)
Estimating the strength of the association between
site of infection and prognosis of the sepsis patient could
be an additional tool for the attending medical staff to
make relevant clinical decisions by estimating individual’s
risk with greater accuracy. Additionally, in the context
of a vaguely defined clinical problem,(2,4,13) identifying
prognostic differences according to the site of infection
may allow a better characterization and definition of sepsis.
Considering the above, the main objective of our study
was to determine the association between the primary site
of infection and the mortality of patients with sepsis in
the emergency department. The secondary objective was
to determine the association between the site of infection
and the need for admission to the intensive care unit
(ICU).
METHODS
This was a secondary analysis of data obtained
from a multicenter prospective cohort study (Análisis
instrumental del protocolo de reanimación con metas
tempranas en pacientes con sepsis grave en el servicio de
urgencias (Instrumental analysis of the early goal-directed
resuscitation protocol in patients with severe sepsis in
the emergency department). COLCIENCIAS-UdeA:
111556933362; Contract No. 580-2013). The objective
of the study was to determine the effect of each early goaldirected resuscitation strategy and the effect of antibiotics
on in-hospital mortality. The study was approved by the
ethics committee of the institution (Bioethics Committee,
Institute of Medical Research, Universidad de Antioquia,
Act 008/17 of May/2012).
The study was conducted in the emergency departments
and ICUs of three tertiary care university hospitals in
Medellin (Colombia): Hospital Universitario San Vicente
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Fundación (HUSVF, 560 adult beds and 45 ICU beds in 4
units), Hospital Pablo Tobón Uribe (HPTU, 360 adult beds
and 40 ICU beds in 3 units), and IPS Universitaria León
XIII (IPSU, 450 adult beds and 24 ICU beds in 2 units).
The study was approved by the ethics committees of the
three institutions, and informed consent was requested
from all participants. The period of patient data collection
was between June 1, 2014 and February 29, 2017.
Under the international definitions established at the
beginning of participant recruitment, the study included
patients older than 18 years who were hospitalized in
the emergency department with a recorded diagnosis of
severe sepsis or septic shock. Severe sepsis was defined as
suspected or confirmed infection with at least two criteria
of the systemic inflammatory response syndrome and one
of the following criteria for organ dysfunction: Glasgow <
15; PaO2/FiO2 < 300 or need for mechanical ventilation;
urinary output < 0.5mL/kg/h for 2 hours reported in the
clinical history; creatinine > 2mg/dL without previous
history of renal disease or increase of 0.5mg/dL with
respect to previous values; international normalized
ratio (INR) > 1.5 or partial thromboplastin time (PTT)
> 60 seconds; ileus (described in the clinical history);
platelets < 150,000 cells/mm3; total bilirubin > 2mg/
dL; hyperlactatemia > 2mmol/L; capillary filling: slow or
greater than 2 seconds; systolic blood pressure < 90mmHg
or mean arterial pressure < 70mmHg during the first 6
hours after admission.
Exclusion criteria included refusal by the patient, their
family, or attending physician to participate in the study;
concurrent diagnoses of pregnancy, myocardial infarction,
cerebrovascular event, asthmatic crisis, arrhythmia, trauma,
gastrointestinal bleeding, seizures not associated with
meningitis, overdose of psychoactive substances, need
for surgery in the first 24 hours, burns, CD4 count < 50
cells per mm3, hyperosmolar state or diabetic ketoacidosis,
or cirrhosis; discharge or remission in the first 24 hours
of hospitalization; previous participation in the study;
referral from another institution where patients had been
hospitalized for over 24 hours; or a do-not-resuscitate order.
Definition of variables
Site of infection
According to the suspected site of infection on
admission to the emergency department, after assessment
by the coinvestigator in charge, the definition of the source
of infection in each patient was standardized according
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to Center for Disease Control (CDC) criteria.(14) These
sites were grouped as urinary tract, lower respiratory tract
(pneumonia), intra-abdominal, bloodstream, and skin and
soft tissue infection, as well as infection of other sites and
infection without focus. This last group included those
patients whose clinical diagnosis was sepsis but in whom
the primary site of infection could not be determined
despite clinical, imaging and paraclinical examination.
Potential confounding variables
The following criteria were considered as adequate
treatment: intravenous fluids, at least 1500cc of
crystalloids in the first hour, starting antibiotics in the first
three hours, and taking blood cultures in the first three
hours. Additionally, all the procedures and treatments of
the original Rivers protocol performed during the first 24
hours of hospital stay were recorded.
Comorbidities were considered using the Charlson
index.(15) Sepsis severity was assessed using the Sequential
Organ Failure Assessment (SOFA)(16) and the Acute
Physiology and Chronic Health Evaluation II (APACHE
II),(17) along with lactate levels on admission to the
emergency department. These scores were estimated based
on the data obtained in the first 6 hours after admission.
Laboratory results necessary to estimate these scores that
were either missing or not requested were assumed to be
normal.
Outcomes
In-hospital mortality was the primary outcome, and
the length of hospital stay and need for admission to the
ICU were considered secondary outcomes.
Data source
Research assistant nurses trained in each institution
performed the entire process of patient screening and
selection, as well as data collection using a standardized
form. The co-investigators continuously reviewed and
monitored the included patients and the data collected by
the assistants. To identify patients, all those admitted to
the emergency department with a diagnosis of infection,
sepsis, severe sepsis, or shock were screened. The
definitions of the source of infection and the presence of
organ dysfunction or shock were verified based on the data
extracted from the medical records in the first 6 hours.
All data related to the diagnosis and treatment (including
time) were also extracted from the medical records.
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Statistical analysis
Continuous variables were described using medians
and interquartile ranges, or the mean and standard
deviation, according to their distribution. Categorical
variables were described as proportions. Continuous
variables were compared between groups using the KruskalWallis test, and categorical variables were compared with
the chi-squared test.
To determine the association between outcomes and
type of infection, a logistic regression model was performed,
and three subsequent sequential models were used. The
confounding variables of age, sex, and Charlson index
were included in the first model. For the second model,
the following variables were added: intravenous fluid
therapy in the first hour ≥ 1500mL, starting antibiotics
in the first three hours, and taking blood cultures in the
first three hours. For the third model, the SOFA score,
APACHE II score, and lactate levels were added. The same
analysis was performed with the “need for ICU admission”
outcome. Measures of association (odds ratio - OR) are
accompanied by their corresponding 95% confidence
intervals (95%CI). The possibility of interaction was not
considered, and multicollinearity between variables was
ruled out by variance inflation factor cutoff values below
10.(18) All statistical analyses were performed with STATA
V.14 software.
RESULTS
A total of 5022 patients were screened, of which 2510
entered the study. The most common reasons for exclusion
were a do-not-resuscitate order (39.5%, n = 980), transfers
from other institutions after a length of stay greater than
24 hours (24.9%, n = 626), or some active comorbidity
(23.2%, n = 583). The most common site of infection was
the urinary tract in 27.8% (n = 692) of cases, followed
by pneumonia in 27.5% (n = 690). In 5.4% (n = 135)
of the patients, the primary site of infection could not be
determined (Figure 1).
The median age of the study patients was 62 years
(interquartile range - IQR = 46 - 74), of which 49.8%
(n = 1252) were men. The most common comorbidity
was kidney disease (22.2%, n = 557), followed by chronic
lung disease (19.2%, n = 481). The median Charlson
index was 1 (IQR = 0 - 2), the median SOFA score was
4 (IQR = 2 - 6), and the median APACHE score was 14
(IQR = 9 - 18) (Table 1).

Association between infection site and in-hospital mortality in patients with sepsis

Figure 1 - Study population.
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* Cirrhosis (n = 89; 23.7%), surgery < 24 hours (n = 72; 19.2%), gastrointestinal bleeding (n = 58; 15.5%), CD4 count < 50 cells/mm3 (n = 52; 13.9%), diabetic ketoacidosis or

hyperosmolar state (n = 47; 12.5%), seizures not due to meningitis (n = 26; 6.9%), myocardial infarction (n = 11; 2.9%), trauma (n = 7; 1.9%), pregnancy (n = 4; 1.1%), asthmatic crisis (n = 4; 1.1%), arrhythmia (n = 3; 0.8%),
burns (n = 1; 0.3%), acute episode of cerebrovascular disease (n = 1; 0.3%).

Interventions
A central venous catheter was used in 7.5% of the
patients, more commonly in those without focus (11.9%)
and less commonly in those with urinary tract infection
(3.7%). The median initial central venous pressure was 11
mmHg (IQR = 7 - 14), which was lower in those with sepsis
from other sites of infection (8 mmHg, IQR = 6 - 9). The
median serum lactate on admission was 2.5mmol/L (IQR
= 1.5 - 3.5) and was higher in the group with other sites
of infection (2.9mmol/L, IQR = 2.2 - 4, 1). Vasopressors
were given to 15.9% of patients; most frequently to those
with sepsis without focus (34.1%, n = 46), and least
frequently to those with soft tissue infection (7.6%, n
= 17). A total of 15.4% of patients required mechanical
ventilation, more often those with pneumonia (29.7%,
n = 205), followed by patients with sepsis without focus
(17.8%, n = 24). Microbiological isolation was obtained
for 77.6% of the patients (Table 2).

Outcomes
Overall mortality was 11.5% (n = 289), with the lowest
rate in patients with urinary tract infection (5.0%, n = 35).
The sites of infection in which there was greater mortality
were pneumonia (17.5%, n = 121), sepsis without focus
(15.6%, n = 21), and bloodstream infection (14.7%, n =
30). A total of 42.3% of the patients were transferred to
ICU, more often those with sepsis without focus (63.7%,
n = 86). The median length of hospital stay for patients
who were discharged was 10 days (IQR 6 - 17); this was
higher for patients with skin and soft tissue foci (13 days,
IQR 8 - 22) and bloodstream focus (13 days, IQR 9 - 20).
For patients who died, the median length-of-stay was 9
days (IQR 3 - 16), and this was longer in patients with
intra-abdominal infection (14 days, IQR 5 - 23) and
shorter in patients with sepsis without focus (2 days, IQR
1 - 7) (Table 3).
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Table 1 - General characteristics of the study population
Infection site
Variable

Urinary
tract, 697
(27.8)

Lower
respiratory
tract, 690
(27.5)

Intra-abdominal,
272
(10.8)

Skin and
soft tissues,
238
(9.5)

Bloodstream,
204
(8.1)

Sepsis
without
focus, 135
(5.4)

Others, 274
(10.9)

Male sex

301 (43.2)

355 (51.5)

129 (47.4)

142 (59.7)

113 (55.4)

61 (45.2)

150 (54.7)

1251 (49.8)

Age

63 (44 - 76)

65 (53 - 76)

62 (46 - 74)

58 (39 - 67)

58 (45 - 68)

65 (51 - 74)

58 (40 - 70)

62 (46 - 74)

Total, 2510
(100)

Comorbidities
Congestive heart failure

46 (6.6)

79 (11.5)

14 (5.2)

24 (10.1)

37 (18.1)

8 (6.0)

14 (5.1)

222 (8.8)

Renal disease

131 (18.8)

119 (17.3)

52 (19.1)

44 (18.5)

131 (64.2)

32 (23.7)

48 (17.5)

557 (22.2)

Any tumor, including leukemia and lymphoma

83 (11.9)

51 (7.4)

42 (15.4)

21 (8.8)

24 (11.8)

18 (13.3)

28 (10.2)

267 (10.6)
481 (19.2)

Chronic lung disease

96 (13.8)

261 (37.8)

29 (10.7)

22 (9.2)

24 (11.8)

24 (17.8)

25 (9.2)

Diabetes with chronic complications

93 (13.4)

76 (11.0)

27 (9.9)

36 (15.1)

52 (25.5)

21 (15.6)

33 (12.0)

338 (13.5)

Diabetes without complications

84 (12.1)

71 (10.3)

34 (12.5)

31 (13.0)

27 (13.2)

9 (6.7)

22 (8.0)

278 (11.1)

AIDS/HIV

4 (0.6)

12 (1.7)

5 (1.8)

5 (2.1)

1 (0.5)

1 (0.7)

10 (3.7)

38 (1.5)

Rheumatologic disease

37(5.3)

37 (5.4)

10 (3.7)

7 (2.9)

10 (4.9)

7 (5.2)

19 (6.9)

127 (5.1)

Metastatic solid tumor

23 (3.3)

11 (1.6)

15 (5.5)

3 (1.3)

4 (2.0)

6 (4.4)

6 (2.2)

68 (2.7)

Drug addiction/Alcoholism

21 (3.0)

42 (6.1)

12 (4.4)

12 (5.0)

4 (2.0)

-

18 (6.6)

109 (4.3)

Organ transplant

42 (6.0)

17 (2.5)

11 (4.0)

5 (2.1)

18 (8.8)

4 (3.0)

14 (5.1)

111 (4.4)

Charlson Index

1 (0 - 2)

1 (0 - 2)

1 (0 - 2)

1 (0 - 2)

2 (1 - 3)

1 (0 - 2)

1 (0 - 2)

1 (0 - 2)

Total SOFA Score

3 (2 - 5)

4 (3 - 6)

5 (3 - 6)

2 (1 - 4)

5 (3 - 7)

5 (3 - 7)

4 (2 - 5)

4 (2 - 6)

Total APACHE II

13 (8 - 17)

15 (11 - 19)

13 (9 -17)

10 (6 - 15)

17 (13 - 20)

16 (12 - 20)

13 (8 - 17)

14 (9 - 18)

Septic shock

218 (31.3)

228 (33.0)

122 (44.9)

59 (24.8)

80 (39.2)

66 (48.9)

111 (40.5)

884 (35.2)

Severity

AIDS - acquired immunodeficiency syndrome; HIV - human immunodeficiency virus; SOFA - Sequential Organ Failure Assessment; APACHE II - Acute Physiology and Chronic Health Evaluation
II. The measurements for continuous variables are the median (IQR) and for categorical: n (%).

The group of sepsis due to urinary tract infection was
taken as the reference group. In univariate analysis, the
other sites of infection were associated with a significant
increase in mortality, except for the skin and soft tissue
group (OR 1.5; 95%CI, 0.9 - 2.9). The highest risk
occurred in the pneumonia group (OR 4; 95%CI, 2.7 - 6),
followed by sepsis without focus (OR 3.5; 95%CI, 2 - 6.2)
and bloodstream infection (OR 3.3; 95%CI, 1.9 - 5.5).
These associations were maintained when performing
multivariate analysis adjusting for confounding variables,
including lactate, SOFA, and APACHE II scores, with the
pneumonia group having the highest risk (OR 3.4; 95%CI,
2.2 - 5.2), followed by the skin and soft tissue focus group
(OR 2.6; 95%CI, 1.4 - 5.0) (Table 4). Regarding the risk
of admission to the ICU, in univariate analysis, the group
of patients with the highest risk was that of sepsis without
focus (OR 4.2; 95%CI, 2.8 - 6.1), followed by the intraabdominal infection group (OR 3; 95%CI, 2.1 - 3.9) and
pneumonia group (OR 2.4; 95%CI, 1.9 - 3), without
finding a significant association between this outcome and
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the skin and soft tissue infection source (OR 0.9; 95%CI,
0.7 - 1.3). When SOFA, APACHE II score and lactate
were included in the multivariate model, the association
between bloodstream infection and admission to the ICU,
such as that of the “other infections” group and admission
to the ICU, lost statistical significance (OR 0.9; 95%CI,
0.7 - 1.4 and OR 1.3; 95%CI, 0.9 - 1.8, respectively),
while the other groups maintained statistical significant
association (Table 5).
DISCUSSION
Sepsis is a heterogeneous syndrome caused by
various microorganisms, comprising clinical parameters
determined by infections in different anatomical sites and
occurring in hosts with variable immune responses to a
similar aggression. In this multicenter cohort of patients
admitted to the emergency department with suspected
septic shock or severe sepsis, we found significant differences
in the risk of in-hospital mortality and admission to the
ICU according to the site of infection, with the lowest
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Table 2 - Prognostic and treatment variables according to the infection site
Infection site
Variable

Total, 2510

Urinary tract,

(100)

697
(27.8)

Lactate on admission*

Lower
respiratory

Intra-abdominal,

Skin and soft

Bloodstream,

Sepsis without

272

tissues, 238

204

focus, 135

(10.8)

(9.5)

(8.1)

(5.4)

tract, 690
(27.5)

Others, 274
(10.9)

2381 (94.9)

642 (92.1)

678 (98.3)

246 (90.4)

224 (94.1)

198 (97.1)

133 (98.5)

260 (94.9)

2.5 (1.5 - 3.5)

2.4 (1.5 - 3.3)

2.3 (1.3 - 3.3)

2.5 (1.5 - 3.9)

2.7 (2.1 - 3.3)

2.6 (1.6 - 3.5)

2.4 (1.4 - 3.7)

2.9 (2.2 - 4.1)

187 (7.5)

26 (3.7)

80 (10.3)

28 (10.3)

12 (5.0)

11 (5.4)

16 (11.9)

14 (5.1)

Initial CVP value**

11 (7 - 14)

8.5 (5 - 15)

12 (7 - 15)

8.5 (4 - 14)

15 (11 - 19)

10 (6 - 17)

8 (0 - 14)

8 (6 - 10)

CVP after 6 hours***

12 (8 - 15)

10 (7 - 12)

13 (8 - 15)

12 (10 - 15)

18 (15 - 20)

13 (10 - 17)

12 (10 - 16)

12 (7 - 14)

Lactate value on admission*
Central venous catheter*

IVF in the first 6 hours*
Amount of IVF in the first hour*
Amount during the first six hours*
IVF ≥ 1500 in the first hour (n = 2510)*

1955 (77.9)

569 (81.6)

484 (70.1)

237 (87.1)

168 (70.6)

153 (75)

117 (86.7)

227 (82.9)

1000 (500 - 1500)

1000 (500 - 1500)

1000 (500 - 1100)

1000 (500 - 1000)

1000 (300 - 1500)

1000 (500 - 1500)

1000 (1000 - 2000)

1000 (750 - 2000)

n = 1184

n = 343

n = 276

n = 177

n = 83

n = 95

n = 61

n = 149

1300 (560 - 2000)

1360 (680 - 2000)

1000 (500 - 1600)

1480 (700 - 2035)

1025 (500 - 2000)

1080 (500 - 2000)

1480 (900 - 2360)

1500 (900 - 2500)

333 (13.3)

96 (13.8)

54 (7.8)

43 (15.8)

28 (13.7)

28 (13.7)

20 (14.8)

62 (22.6)

Vasopressors*

399 (15.9)

83 (11.9)

128 (18.6)

47 (17.3)

18 (7.6)

40 (19.1)

46 (34.1)

37 (13.5)

Blood culture*

2185 (87.1)

612 (87.8)

583 (84.5)

232 (85.3)

185 (77.7)

203 (99.5)

126 (93.3)

244 (89.1)

1677 (76.8)

477 (77.9)

424 (72.7)

149 (64.2)

156 (84.3)

167 (82.3)

101 (80.2)

203 (83.2)

Cultures taken before starting antibiotics
(n = 2185)*
Positive result*

635 (29.1)

210 (34.3)

67 (11.5)

77 (33.2)

44 (23.8)

176 (86.7)

3 (2.4)

58 (23.8)

Blood cultures taken in the first 3 hours*

1048 (47.9)

276 (45.1)

266 (45.6)

104 (44.8)

99 (53.5)

109 (53.6)

65 (51.6)

129 (52.9)

2261 (90.1)

624 (89.5)

649 (94.1)

253 (93)

190 (79.8)

181 (88.7)

125 (92.6)

239 (87.2)

5 (2 - 10)

6 (3 - 10)

5 (2 - 9)

4 (2 - 8)

6 (3 - 12)

5 (2 - 10)

5 (2 - 9)

6 (3 - 10)

790 (34.9)

194 (31.1)

241 (37.1)

108 (42.7)

63 (33.2)

74 (40.9)

40 (32.0)

70 (29.3)

387 (15.4)

35 (5.0)

205 (29.7)

42 (15.4)

23 (9.7)

29 (14.2)

24 (17.8)

29 (10.6)

Antibiotics in the first 24 hours*
Hours between admission and starting the
first AB*
Antibiotics administered in the first 3 hours*
Mechanical ventilation*

CVP - central venous pressure; IVF - intravenous fluids. The measurements for continuous variables are the median (IQR) and for categorical: n (%). * p <0.001; ** p >0.05; *** p <0.05
(continuous variables with the Kruskal-Wallis test and categorical variables with the chi-squared test).

Table 3 - Outcomes according to the site of infection
Infection site
Variable

Total, 2510
(100)

Urinary
tract, 697
(27.8)

Lower
respiratory
tract, 690
(27.5)

Intra-abdominal,
272
(10.8)

Skin and
soft tissues,
238
(9.5)

Bloodstream,
204
(8.1)

Sepsis
without
focus, 135
(5.4)

Others, 274
(10.9)

p value

Mortality

289 (11.5)

35 (5.0)

121 (17.5)

38 (14.0)

19 (8.0)

30 (14.7)

21 (15.6)

25 (9.1)

< 0.001

Transfer to ICU

1062 (42.3)

207 (29.7)

346 (50.1)

150 (55.2)

67 (28.2)

92 (45.1)

86 (63.7)

114 (41.6)

< 0.001

Hospital stay in patients
who were discharged

10 (6 - 17)

9 (5 - 14)

10 (6 - 17)

11 (7 - 18)

13 (8 - 22)

13 (9 - 20)

11 (8 - 18)

8 (5 - 15)

< 0.001

Hospital stay in patients
who died

9 (3 - 16)

11 (6 - 16)

10 (3 - 17)

14 (5 - 23)

11 (5 - 21)

5 (1 - 15)

2 (1 - 7)

4 (2 - 16)

0.0029

ICU - intensive care unit. The measurements for continuous variables are the median (IQR) and for categorical: n (%).

risk in the urinary tract infection group, which mostly
persisted even after adjusting for comorbidities, early
interventions, and various severity markers.
The lower mortality observed in the group of patients
with urinary tract infection in this study is consistent with
previous studies.(19-22) A systematic review that analyzed 19

studies evaluating the association between site of infection
and mortality also found that patients with pneumonia
had a consistently higher risk of mortality, and those
with urinary tract infection had a consistently lower risk.
However, this same review also showed that the results were
not conclusive enough to determine the impact of the site
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Table 4 - Sequential univariate and multivariate logistic regression for mortality
Infection site
Urinary tract
Pneumonia
Intra-abdominal

Univariate
OR (95%CI)

Multivariate*

p value

1.0 (reference)

OR (95%CI)

Multivariate¥

p value

1.0 (reference)

OR (95%CI)

p value

1.0 (reference)

Multivariate£
OR (95%CI)

p value

1.0 (reference)

4 (2.7 - 6)

< 0.001

3.8 (2.6 - 5.8)

< 0.001

3.9 (2.6 - 5.8)

< 0.001

3.4 (2.2 - 5.2)

< 0.001

3.1 (1.9 - 5)

< 0.001

3.2 (1.9 - 5.1)

< 0.001

3.1 (1.9 - 5.0)

< 0.001

1.9 (1.1 - 3.3)

0.024

Skin and soft tissues

1.6 (0.9 - 2.9)

0.094

1.8 (0.9 - 3.2)

0.050

1.8 (1.0 - 3.2)

0.048

2.6 (1.4 - 5.0)

0.003

Bloodstream

3.3 (1.9 -5.5)

< 0.001

3.4 (2 - 5.7)

< 0.001

3.2 (1.9 - 5.3)

< 0.001

2.0 (1.1 - 3.6)

0.018

Sepsis without focus

3.5 (2.0 - 6.2)

< 0.001

3.4 (1.9 - 6.1)

< 0.001

3.3 (1.9 - 5.9)

< 0.001

2.0 (1.1 - 3.8)

0.028

Other infections

1.9 (1.1 - 3.2)

0.018

2 (1.2 - 3.5)

0.009

2 (1.1 - 3.4)

0.014

1.5 (0.8 - 2.8)

0.175

* Model including the variables: age, sex, and Charlson index. ¥ Model including the variables: age, sex, Charlson index, IVF ≥ 1500 first hour, antibiotics in the first 3 hours, blood cultures
in the first 3 hours. £ Model including the variables: age, sex, Charlson index, IVF ≥ 1500 first hour, antibiotics in the first 3 hours, blood cultures in the first 3 hours, lactate, SOFA score, and
APACHE II score.

Table 5 - Sequential univariate and multivariate logistic regression for admission to the ICU
Infection site

Univariate
OR (95%CI)

Multivariate*

p value

OR (95%CI)

Multivariate¥

p value

p value

Urinary tract

1.0 (reference)

Pneumonia

2.4 (1.9 - 3)

< 0.001

2.4 (1.9 - 3.0)

< 0.001

2.5 (1.9 - 3.1)

< 0.001

Intra-abdominal

1.0 (reference)

OR (95%CI)
1.0 (reference)

Multivariate£
OR (95%CI)

p value

1.0 (reference)
1.8 (1.4 - 2.4)

< 0.001

3 (2.1 - 3.9)

< 0.001

2.9 (2.2 - 3.9)

< 0.001

2.9 (2.1 - 3.9)

< 0.001

2.1 (1.5 - 3.0)

< 0.001

Skin and soft tissues

0.9 (0.7 - 1.3)

0.651

0.9 (0.7 - 1.3)

0.642

0.9 (0.7 - 1.3)

0.683

1.2 (0.8 - 1.8)

0.268

Bloodstream

1.9 (1.4 - 2.7)

< 0.001

2.0 (1.4 - 2.7)

< 0.001

1.8 (1.3 - 2.6)

< 0.001

0.9 (0.6 - 1.4)

0.706

Sepsis without focus

4.2 (2.8 - 6.1)

< 0.001

4.2 (2.8 - 6.2)

< 0.001

4.2 (2.8 - 6.2)

< 0.001

2.4 (1.6 - 3.8)

< 0.001

Other infections

1.7 (1.3 - 2.3)

< 0.001

1.7 (1.3 - 2.2)

< 0.001

1.6 (1.2 - 2.1)

0.002

1.3 (0.9 - 1.8)

0.147

* Model including the variables: age, sex, and Charlson index. ¥ Model including the variables: age, sex, Charlson index, IVF ≥ 1500 first hour, antibiotics in the first 3 hours, blood cultures in
the first 3 hours. £ Model including variables: age, sex, Charlson index, IVF ≥ 1500 first hour, antibiotics in the first 3 hours, blood cultures in the first 3 hours, lactate, SOFA score, and APACHE
II score.

of infection on the risk of death, and a meta-analysis was
not performed due to heterogeneity between the studies.(9)
On the other hand, and in disagreement with our findings,
a prospective observational study including 3588 patients
with sepsis and septic shock found no association between
site of infection or the isolated microorganism and inhospital mortality.(23)
Although pneumonia had the greatest association as
a prognostic factor in our study, it is important to note
the relevance of the group of sepsis without focus. This
group of patients represents a clinical challenge from a
diagnostic and therapeutic viewpoint, which is reflected in
the increased risk of death and admission to the ICU that
was found even after adjusting for multiple confounding
variables. To the best of our knowledge, similar results
have only been described in a retrospective study with 248
patients, which found that those patients without specific
focus on admission or with multiple sites of infection had
higher mortality during hospitalization.(23) High mortality
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in this group could be explained by two reasons: an
inadequate empirical antibiotic therapy or an incorrect
diagnosis of sepsis. The selection of appropriate antibiotic
treatment must consider aspects such as the local prevalence
and resistance profile, the patient’s comorbidities, and
the anatomical site of infection.(24,25) In patients without
specific focus, in addition to the difficulties inherent in
the uncertainty of the source of infection to determine
antibiotic therapy, the start of treatment can be delayed,
increasing the risk of death.(25-27) In our analysis, this
circumstance was considered when adjusting for the early
introduction of antibiotics in multivariate analysis, and
the association did not lose statistical significance.
On the other hand, since the diagnosis of sepsis is
basically clinical, patients with noninfectious etiologies
simulating this condition could be incorrectly classified as
septic. A study found that 18% of patients admitted to the
emergency department with a diagnosis of severe sepsis
had a final diagnosis of noninfectious disease, such as

Association between infection site and in-hospital mortality in patients with sepsis

inflammatory bowel disease, acute heart failure, systemic
lupus erythematosus, or adverse drug effects, reaching
48% in patients from whom no positive cultures were
obtained.(28) The percentage of positive blood cultures
in our study was similar to that reported in previous
studies.(29,30) Similarly, it has been described that patients
with sepsis without focus and negative cultures have
lower mortality than patients with positive cultures;(31)
however, our findings, which we have corroborated in
another recently published study, did not agree with this
statement.(32)
Different scores and models have been used to
determine the prognosis of patients with sepsis; however,
none of them consider the individual characteristics of
the patient in terms of their infection, making it possible
to overlook influential variables. Recently, quick SOFA
(qSOFA) was proposed as a model for the identification
of patients at risk of poor prognosis,(2) with extremely
variable results in its validation(33) even in studies
conducted specifically in the emergency department(34-36)
and in our region.(37) Although the criteria of the systemic
inflammatory response syndrome (SIRS) have been
associated with poor prognostic performance in patients
with sepsis,(38) in recent meta-analyses, qSOFA was
inferior to SIRS in terms of the diagnosis of sepsis and
prediction of mortality.(39,40) It could be assumed that
the importance of site of infection is due to the specific
needs for interventions and the progression of organ
dysfunction, which differ widely according to the focus.
However, we performed a sequential multivariable logistic
regression, initially including demographic variables, then
adding interventions, and finally severity markers, and in
most cases the significant association between focus and
mortality was maintained. Our results acquire relevance as
far as they help to elucidate the relationship between site
of infection and adverse outcomes in patients with sepsis,
a clinical situation suggesting that prognostic models
should be developed and validated in a stratified manner
independently for each site of infection.
Regarding interventions, 78% of the participants
received intravenous fluids in the first 6 hours, and only
34.9% were given antibiotics in the first 3 hours, which
represents low adherence to the international proposals
for the treatment of sepsis and septic shock. However,
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the overall mortality of the participants was lower than
that reported in other studies in patients with a similar
diagnosis.(22,38,41,42) It might be possible that for unknown
reasons our population had an intrinsically lower risk of
death, but it must be borne in mind that a large part of the
studies reporting higher mortality are randomized clinical
trials or observational studies conducted in the ICU, while
ours was conducted in the emergency department, which
could explain the differences that were found.
The strengths of this study are the sample size,
the variables used, the prospective design, and the
multivariate analysis, which together make this study,
according to our knowledge, the first of its kind to
describe these associations. The main limitation is that it
was a secondary analysis and therefore was not specifically
designed to identify the association of interest. Since
those patients who were taken to surgery in the first 24
hours were excluded from the original cohort, their data
were not included in our study, raising the possibility
of excluding patients with sepsis who required urgent
surgical intervention to control the infection, which could
affect our results. Additionally, it is important to note that
patients were included according to the definitions of the
second international consensus (Sepsis-2) for what was
then called severe sepsis and septic shock; therefore, some
characteristics of this study population, according to the
latest consensus (Sepsis-3), may affect its applicability and
generalization at present.
CONCLUSION
There is a significant and independent association
between the site of infection and in-hospital mortality
in patients with sepsis or septic shock. Urinary tract
infection had the lowest risk of death or admission to the
intensive care unit. The above should be considered in the
development of prognostic models, aiming to improve the
care and treatment of these patients.
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RESUMEN
Objetivo: Determinar en pacientes con sepsis admitidos
en el servicio de urgencias la asociación entre el foco infeccioso
principal y la mortalidad intrahospitalaria como desenlace principal o requerimiento de ingreso a unidad de cuidados intensivos como desenlace secundario.
Métodos: Análisis secundario de cohorte prospectiva multicéntrica. Se incluyeron pacientes mayores de 18 años con
diagnóstico de sepsis grave o choque séptico atendidos en las
salas de urgencias de 3 hospitales de alta complejidad. De 5022
elegibles, se incluyeron 2510 participantes. Análisis de regresión
logística múltiple para mortalidad.
Resultados: El sitio de infección más frecuente fue tracto
urinario, presente en el 27,8% de los casos, seguido de neumonía en el 27,5% y foco intraabdominal en el 10,8%. En el 5,4%
de los casos no se identificó foco claro al ingreso. Mediante

regresión logística se encontró asociación significativa entre los
siguientes sitios de infección y mortalidad intrahospitalaria al
tomar como referencia el grupo de infección urinaria: neumonía
(OR 3,4; IC95%, 2,2 - 5,2; p < 0,001), piel y tejidos blandos (OR 2,6; IC95%, 1,4 - 5,0; p = 0,003), torrente sanguíneo
(OR 2,0; IC95%, 1,1 - 3,6; p = 0,018), sin foco claro (OR
2,0; IC95%, 1,1 - 3,8; p = 0,028), e intraabdominal (OR 1,9;
IC95%, 1,1 - 3,3; p = 0,024).
Conclusiones: Existe una asociación significativa entre los
diferentes sitios de infección y la mortalidad intrahospitalaria
o requerimiento de unidad de cuidados intensivos en pacientes
con sepsis o choque séptico, siendo la infección de vías urinarias
la que confiere el menor riesgo, lo que se deberá tener en cuenta
en los modelos pronósticos de estas condiciones.
Descriptores: Sepsis; Choque séptico; Mortalidad; Pronóstico; Infección; Choque; Cuidados intensivos

REFERENCES
		1. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H, Opal SM,
Sevransky JE, Sprung CL, Douglas IS, Jaeschke R, Osborn TM, Nunnally
ME, Townsend SR, Reinhart K, Kleinpell RM, Angus DC, Deutschman CS,
Machado FR, Rubenfeld GD, Webb SA, Beale RJ, Vincent JL, Moreno R;
Surviving Sepsis Campaign Guidelines Committee including the Pediatric
Subgroup. Surviving sepsis campaign: international guidelines for
management of severe sepsis and septic shock: 2012. Crit Care Med.
2013;41(2):580-637.
		2. Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D,
Bauer M, et al. The Third International Consensus Definitions for Sepsis
and Septic Shock (Sepsis-3). JAMA. 2016;315(8):801-10.
		3. Fleischmann C, Scherag A, Adhikari NK, Hartog CS, Tsaganos T,
Schlattmann P, Angus DC, Reinhart K; International Forum of Acute Care
Trialists. Assessment of global incidence and mortality of hospital-treated
sepsis. Current estimates and limitations. Am J Respir Crit Care Med.
2016;193(3):259-72.
		4. Levy MM, Fink MP, Marshall JC, Abraham E, Angus D, Cook D, Cohen
J, Opal SM, Vincent JL, Ramsay G; International Sepsis Definitions
Conference. 2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis
Definitions Conference. Intensive care medicine. 2003;29(4):530-8.
		5. Granja C, Póvoa P, Lobo C, Teixeira-Pinto A, Carneiro A, Costa-Pereira
A. The predisposition, infection, response and organ failure (Piro) sepsis
classification system: results of hospital mortality using a novel concept
and methodological approach. PloS One. 2013;8(1):e53885.
		 6. Granja C, Póvoa P. PIRO and sepsis stratification: reality or a mirage? Rev
Bras Ter Intensiva. 2015;27(3):196-8.
		7. Moreno RP, Metnitz B, Adler L, Hoechtl A, Bauer P, Metnitz PG; SAPS
3 Investigators. Sepsis mortality prediction based on predisposition,
infection and response. Intensive Care Med. 2008;34(3):496-504.
		8. Rubulotta F, Marshall JC, Ramsay G, Nelson D, Levy M, Williams M.
Predisposition, insult/infection, response, and organ dysfunction: a new
model for staging severe sepsis. Crit Care Med. 2009;37(4):1329-35.
		 9. Motzkus CA, Luckmann R. Does infection site matter? A systematic review
of infection site mortality in sepsis. J Intensive Care Med. 2017;32(8):473-9.

Rev Bras Ter Intensiva. 2019;31(1):47-56

10. Bewersdorf JP, Hautmann O, Kofink D, Abdul Khalil A, Zainal Abidin I, Loch
A. The SPEED (sepsis patient evaluation in the emergency department)
score: a risk stratification and outcome prediction tool. Eur J Emerg Med.
2017;24(3):170-5.
11. Shapiro NI, Wolfe RE, Moore RB, Smith E, Burdick E, Bates DW. Mortality
in Emergency Department Sepsis (MEDS) score: a prospectively derived
and validated clinical prediction rule. Crit Care Med. 2003;31(3):670-5.
12. Shapiro NI, Howell MD, Talmor D, Donnino M, Ngo L, Bates DW. Mortality
in Emergency Department Sepsis (MEDS) score predicts 1-year mortality.
Crit Care Med. 2007;35(1):192-8.
13. American College of Chest Physicians/Society of Critical Care Medicine
Consensus Conference: definitions for sepsis and organ failure and
guidelines for the use of innovative therapies in sepsis. Crit Care Med.
1992;20(6):864-74.
14. Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance definition of
health care-associated infection and criteria for specific types of infections
in the acute care setting. Am J Infect Control. 2008;36(5):309-32.
15. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of
classifying prognostic comorbidity in longitudinal studies: development
and validation. J Chronic Dis. 1987;40(5):373-83.
16. Vincent JL, de Mendonca 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.
17. Knaus WA, Draper EA, Wagner DP, Zimmerman JE. APACHE II: a severity
of disease classification system. Crit Care Med. 1985;13(10):818-29.
18. Hamilton LC. Statistics with Stata (Updated for Version 7). Pacific Grove,
CA: Duxbury Press; 2002.
19. Klastrup V, Hvass AM, Mackenhauer J, Fuursted K, Schonheyder HC,
Kirkegaard H; CONSIDER Sepsis Network. Site of infection and mortality
in patients with severe sepsis or septic shock. A cohort study of patients
admitted to a Danish general intensive care unit. Infect Dis (Lond).
2016;48(10):726-31.

Association between infection site and in-hospital mortality in patients with sepsis

20. Blanco J, Muriel-Bombín A, Sagredo V, Taboada F, Gandia F, Tamayo L,
Collado J, García-Labattut A, Carriedo D, Valledor M, De Frutos M, López
MJ, Caballero A, Guerra J, Alvarez B, Mayo A, Villar J; Grupo de Estudios y
Análisis en Cuidados Intensivos. Incidence, organ dysfunction and mortality
in severe sepsis: a Spanish multicentre study. Crit Care. 2008;12(6):R158.
21. Leligdowicz A, Dodek PM, Norena M, Wong H, Kumar A; Co-operative
Antimicrobial Therapy of Septic Shock Database Research Group.
Association between source of infection and hospital mortality in patients
who have septic shock. Am J Respir Crit Care Med. 2014;189(10):1204-13.
22. Jeganathan N, Yau S, Ahuja N, Otu D, Stein B, Fogg L, et al. The
characteristics and impact of source of infection on sepsis-related ICU
outcomes. J Crit Care. 2017;41:170-6.
23. Zahar JR, Timsit JF, Garrouste-Orgeas M, Francais A, Vesin A, DescorpsDeclere A, et al. Outcomes in severe sepsis and patients with septic
shock: pathogen species and infection sites are not associated with
mortality. Crit Care Med. 2011;39(8):1886-95.
24. Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M, Ferrer R, et al.
Surviving Sepsis Campaign: International Guidelines for Management of
Sepsis and Septic Shock: 2016. Crit Care Med. 2017;45(3):486-552.
25. Paul M, Shani V, Muchtar E, Kariv G, Robenshtok E, Leibovici L. Systematic
review and meta-analysis of the efficacy of appropriate empiric antibiotic
therapy for sepsis. Antimicrob Agents Chemother. 2010;54(11):4851-63.
26. Ferrer R, Martin-Loeches I, Phillips G, Osborn TM, Townsend S, Dellinger
RP, et al. Empiric antibiotic treatment reduces mortality in severe sepsis
and septic shock from the first hour: results from a guideline-based
performance improvement program. Crit Care Med. 2014;42(8):1749-55.
27. Madsen TE, Napoli AM. The DISPARITY-II study: delays to antibiotic
administration in women with severe sepsis or septic shock. Acad Emerg
Med. 2014;21(12):1499-502.
28. Heffner AC, Horton JM, Marchick MR, Jones AE. Etiology of illness in
patients with severe sepsis admitted to the hospital from the emergency
department. Clin Infect Dis. 2010;50(6):814-20.
29. Moraes RB, Guillén JA, Zabaleta WJ, Borges FK. De-escalation,
adequacy of antibiotic therapy and culture positivity in septic patients: an
observational study. Rev Bras Ter Intensiva. 2016;28(3):315-22.
30. Murray PR, Masur H. Current approaches to the diagnosis of bacterial and
fungal bloodstream infections in the intensive care unit. Crit Care Med.
2012;40(12):3277-82.
31. Phua J, Ngerng W, See K, Tay C, Kiong T, Lim H, et al. Characteristics and
outcomes of culture-negative versus culture-positive severe sepsis. Crit
Care. 2013;17(5):R202.

56

32. Molina F, Castaño P, Plaza M, Hincapié C, Maya W, Cataño JC, et al.
Positive culture and prognosis in patients with sepsis: a prospective cohort
study. J Intensive Care. 2018:885066618783656. [Epub ahead of print].
33. Maitra S, Som A, Bhattacharjee S. Accuracy of quick Sequential Organ Failure
Assessment (qSOFA) score and systemic inflammatory response syndrome
(SIRS) criteria for predicting mortality in hospitalized patients with suspected
infection: a meta-analysis of observational studies: Predictive accuracy of
qSOFA: a meta-analysis. Clin Microbiol Infect. 2018;24(11):1123-1129.
34. Henning DJ, Puskarich MA, Self WH, Howell MD, Donnino MW, Yealy DM,
et al. An Emergency Department Validation of the SEP-3 Sepsis and Septic
Shock Definitions and Comparison With 1992 Consensus Definitions. Ann
Emerg Med. 2017;70(4):544-52.e5.
35. Hwang SY, Jo IJ, Lee SU, Lee TR, Yoon H, Cha WC, et al. Low Accuracy
of Positive qSOFA Criteria for Predicting 28-Day Mortality in Critically Ill
Septic Patients During the Early Period After Emergency Department
Presentation. Ann Emerg Med. 2018;71(1):1-9.e2.
36. Jiang J, Yang J, Mei J, Jin Y, Lu Y. Head-to-head comparison of qSOFA
and SIRS criteria in predicting the mortality of infected patients in the
emergency department: a meta-analysis. Scand J Trauma Resusc Emerg
Med. 2018;26(1):56.
37. Jaimes F, Leon A, Ascuntar J, Niño C, Londoño J, Plaza M, Castaño P, et al.
Prospective validation of qsofa in emergency services a useless bedside
clinical score. Crit Care Med. 2016;44(12):429.
38. Taniguchi LU, Pires EM, Vieira JM Jr, Azevedo LC. Systemic inflammatory
response syndrome criteria and the prediction of hospital mortality in
critically ill patients: a retrospective cohort study. Rev Bras Ter Intensiva.
2017;29(3):317-24.
39. Serafim R, Gomes JA, Salluh J, Póvoa P. A Comparison of the Quick-SOFA
and Systemic Inflammatory Response Syndrome Criteria for the Diagnosis
of Sepsis and Prediction of Mortality: A Systematic Review and MetaAnalysis. Chest. 2018;153(3):646-55.
40. Fernando SM, Tran A, Taljaard M, Cheng W, Rochwerg B, Seely AJE, et al.
Prognostic Accuracy of the Quick Sequential Organ Failure Assessment for
Mortality in Patients With Suspected Infection: A Systematic Review and
Meta-analysis. Ann Intern Med. 2018;168(4):266-75.
41. PRISM Investigators, Rowan KM, Angus DC, Bailey M, Barnato AE,
Bellomo R, Canter RR, et al. Early, Goal-Directed Therapy for Septic Shock A Patient-Level Meta-Analysis. N Engl J Med. 2017;376(23):2223-34.
42. ProCESS Investigators, Yealy DM, Kellum JA, Huang DT, Barnato AE,
Weissfeld LA, Pike F, et al. A randomized trial of protocol-based care for
early septic shock. N Engl J Med. 2014;370(18):1683-93.

Rev Bras Ter Intensiva. 2019;31(1):47-56

