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ABSTRACT

Background: Urosepsis is a life-threatening condition that needs to be addressed without delay. Two
critical issues in its management are: (1) Appropriate empirical antibiotic therapy, considering the
patients general condition, comorbidity, and the pathogen expected; and (2) Timing of imaging to
identify obstruction requiring decompression.

Objectives: To identify risk factors associated with 30-day mortality in patients with urosepsis.
Methods: From a cohort of 1,605 community-onset bloodstream infections (CO-BSI), 282 patients with
urosepsis were identified in a Swedish county 2019-2020. Risk factors for mortality with crude and
adjusted odds ratios were analysed using logistic regression.

Results: Urosepsis was found in 18% (n=282) of all CO-BSIs. The 30-day all-cause mortality was 14%
(n=138). After multivariable analysis, radiologically detected urinary tract disorder was the predominant
risk factor for mortality (OR = 4.63, 95% Cl = 1.47-14.56), followed by microbiologically inappropriate
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empirical antibiotic therapy (OR = 4.19, 95% Cl = 1.41-12.48). Time to radiological diagnosis and
decompression of obstruction for source control were also important prognostic factors for survival.
Interestingly, 15% of blood cultures showed gram-positive species associated with a high 30-day mor-
tality rate of 33%.

Conclusion: The 30-day all-cause mortality from urosepsis was 14%. The two main risk factors for mor-
tality were hydronephrosis caused by obstructive stone in the ureter and inappropriate empirical anti-
biotic therapy. Therefore, early detection of any urinary tract disorder by imaging followed by source
control as required, and antibiotic coverage of both gram-negative pathogens and gram-positive spe-
cies such as E. faecalis to optimise management, is likely to improve survival in patients
with urosepsis.

Conditions that predispose to febrile UTI include any struc-
tural anatomic and/or functional abnormality that impedes
urine flow [10-13], and the main reason for uroseptic shock
is urinary tract obstruction [14]. Therefore, patients with uro-

Background

The overall incidence of sepsis worldwide is estimated to be
31.5 million cases per year, causing 5.3 million deaths.

Detection and management of sepsis has become a main
priority for many hospitals, and sepsis is recognised by the
World Health Organisation as a serious problem [1,2]. It is
crucial to differentiate between sepsis and septic shock
because of the high mortality rate in the latter [3-5].

Urinary tract infection (UTI) is the source in approximately
10-30% of all sepsis cases, with high morbidity and mortality
[1,5-7]. Complicated UTI (cUTI) is the most common cause of
urosepsis in adults over the age of 65 [8]. It is essential to
diagnose urosepsis rapidly and to provide time-sensitive anti-
biotic treatment, supportive therapy, and source control [9].

sepsis usually require early radiological evaluation to rule out
any obstructive urinary tract disorder.

As a clinician facing a patient with suspected or proven
urosepsis there are two critical issues. The first is the choice
of appropriate empirical antibiotic treatment and dosage,
taking into account the patient’s general condition, comor-
bidity, and the pathogen expected, especially in view of
increasing antibiotic resistance amongst Enterobacteriaceae
[15-17]. The second is the timing of imaging for diagnosis
and possible source control to rule out obstruction requiring
decompression.
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In this study on patients with community-onset blood-
stream infection (CO-BSI) during 2019 and 2020, a well-
defined retrospective cohort was selected to determine risk
factors for urosepsis-related mortality within 30days of the
date when the first positive blood culture was taken.

Methods
Study design and setting

Patients were selected from an open cohort of all patients
with culture-confirmed CO-BSI in a Swedish county between
1 January 2019 and 31 December 2020. The setting and cri-
teria for assessment of bacteraemia have been published
previously [16]. The population of Ostergdtland County was
462,000 in 2019 and 467,000 in 2020, of a total Swedish
population of approximately 10 million.

Inclusion criteria were adults > 18years of age resident in
the County of Ostergétland, treated at any time during the
study period in one of the county’s hospitals. The patients
were required to have: (1) Culture-confirmed CO-BSI with a
significant pathogen; (2) ICD-10 diagnosis code for urosepsis
or urinary tract infection with sepsis (A40-A40.3, A40.8-9,
A41-A41.9, R65.1-2, R57.2, N30, N10.9, N12, N39.0) at dis-
charge or death registration; and (3) Positive urine culture

Bloodstream infections (n=2431)

V

Community-onset
bloodstream infections (n=1605)

y

Diagnosis of urosepsis or urinary
tract infection with sepsis (n=437)
AND positive phenotype-matching

urine and blood cultures taken on same
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taken or negative, clinical signs
of UTI (n=50).

y
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v V
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(n=38)
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Figure 1. Flow chart with the number of bloodstream infection episodes and
the number of eligible urosepsis patients (n = 282), divided into non-survivors
(n = 38) and survivors (n = 244).
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showing bacteria with phenotype matching blood sample
cultures taken on the same day, or, if urine culture not taken
or negative, clinical signs of UTI (Figure 1).

Data collection

The following data were collected from the laboratory data-
base: blood culture results; number of aerobic and anaerobic
blood culture vials taken; site of puncture; species identifica-
tion; and susceptibility pattern. The dataset was entered into
a secondary database where it was linked to the patient-
administration system providing the following data for all
patients with a positive blood culture: sex; age; ICD-10 diag-
nosis codes; comorbidity (Supplementary Appendix: Table
A1); admitting department; date of admission; date of dis-
charge; and all-cause mortality.

All patients > 18years of age diagnosed with CO-BSI during
2019 and 2020 were extracted from the records and cross-
matched with the patient-administration system for the diag-
nosis of urosepsis or urinary tract infection with sepsis (ICD-10
codes). These were then matched with data from the bacteri-
ology laboratory register. Phenotype matching between micro-
organism in blood and urine samples (taken on the same day)
were performed to confirm the presence of the same micro-
organism in the blood and urinary tract. Of the cohort of 282
patients, 38 died within and 244 survived 30-days.

All patient data were registered using a Case Report Form
(CRF). The following data on admission were collected: lim-
ited life-sustaining treatment (LLST); vital signs; laboratory
data; time in the emergency department (ED); time to fluid
administration and antibiotic treatment; other sepsis treat-
ment. Habitual-, admission-, and 24-hour SOFA scores were
calculated (Supplementary Appendix: Table A2) giving sepsis
on admission and sepsis at 24h (sepsis defined as a life-
threatening organ dysfunction, defined as 2 or more delta-
SOFA (total maximum SOFA (Sequential Organ Failure
Assessment) score minus habitual total SOFA score) due to
the infection [1]. CT-scan or ultrasound reports of a urinary
tract disorder such as obstruction, renal abscess, urolithiasis,
and hydronephrosis were registered. All diagnoses made
within 24 months prior to the BSI were obtained from the
patient-administration system, and Charlson Comorbidity
Scores were then entered in the database.

Microbiology techniques

All isolated microorganisms were analysed at species level.
Microorganism identification and susceptibility were deter-
mined at the regional clinical microbiology department.
Matrix-assisted laser desorption ionisation time-of-flight
mass-spectrometry (MALDI-TOF MS) was used for microbial
identification.

Ethics approval

The Linkoping Regional Ethics Committee (2017/300-31)
approved the study.
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Statistical analysis

Descriptive analysis included percentages, means, and
medians. Numerical and categorical variables were analysed
using Students T-test, Mann-Whitney U tests, Chi-square test,
or Fisher’s exact test. A p-value < 0.05 was considered statis-
tically significant. Covariates significant in crude analyses
were used in a logistic regression model with mortality as
dependent variable to investigate possible risk factors for 30-
day mortality. Associations were expressed as odds ratio (OR)
for mortality with 95% confidence intervals (Cls). All statistical
analyses were performed with SPSS version 27.

Results
Demographics, comorbidity, and clinical characteristics

In this study, a total of 2,431 BSI episodes were identified
during 2019 and 2020, of which 1,605 (66%) were CO-BSls.
From this group, a total of 282 (18%) patients were identified
with urosepsis and included in the study (Figure 1). Of those,
38 (14%) died within 30days. The overall weighted Charlson
Comorbidity score was 2.8 (SD = 2.5), and the most common
comorbidities were congestive heart failure (23%), diabetes
without chronic complications (18%), renal disease (18%),
and malignancy (18%). The cohort was divided into non-sur-
vivors (n=38) and survivors (n =244) to determine mortality
risk factors. No significant differences in LLST or comorbidity
were seen between non-survivors and survivors prior to
admission to hospital. However, non-survivors had higher
SOFA scores compared to survivors on admission, with 95%
(n=36) of non-survivors and 91% (n =223) of survivors ful-
filling the Sepsis-3 criteria. Demographic, comorbidity, and

clinical characteristics of the patients are provided in
Tables 1 and 2, and Supplementary Appendix: Table A3.

We observed a significant difference in time to diagnostic
CT-scan or ultrasound (885 min in non-survivors vs 622 min
in survivors, p<0.01), and in the time thereafter to decom-
pression (455 min vs 305min, p<0.01). There were signifi-
cant differences between non-survivors and survivors
regarding presence of a urinary tract disorder (58% vs 17%,
p < 0.01), and adequate empirical antibiotic treatment based
on bacterial culture (76% vs 92%, p <0.01). There were no
significant differences between non-survivors and survivors
regarding the presence of urinary catheter before admission,
choice of empirical antibiotics, correct choice of empirical
antibiotics based on local recommendations, time to anti-
biotic treatment, time to ICU, or time to intravenous fluids
(Table 2, Supplementary Appendix: Table A4). Urological
intervention was performed on 19 non-survivors compared
to 19 survivors. In total, 79% (n = 34) of patients with hydro-
nephrosis were decompressed with nephrostomy or stent
(JJ-catheter). Placement or replacement of an acute nephros-
tomy was performed in 29 patients (15 non-survivors vs 14
survivors), a JJ-catheter in five patients (2 vs 3), and four
patients underwent drainage of abscess (2 vs 1) or nephrec-
tomy (0 vs 1).

Microorganisms

A total of 308 microorganisms were obtained from 282 cul-
tures, 272 (96%) of which were monomicrobial. In all, 238
(84%) of the primary microorganisms cultured were gram-
negative with a 30-day all-cause mortality of 9.7%. The most
common gram-negative bacterial species were Escherichia

Table 1. Demographics, comorbidity, and comparison of patients according to 30-day all-cause mortality in a cohort of 282 urosep-

sis patients.

Total (n=282)

Non-survivors (n = 38) Survivors (n = 244)

Demographics

Male (%) 164 (58)
Mean age (SD) 72y (£14)
Surgery within 30 days (%) 25 (9)
Comorbidity (%)
Myocardial infarction 37 (13)
Congestive heart failure 65 (23)
Peripheral vascular disease 14 (5)
Cerebrovascular disease 32 (11)
Dementia 11 (4)
Chronic pulmonary disease 41 (15)
Connective tissue or rheumatic disease 25 (9)
Peptic ulcer disease 6 (2)
Mild liver disease 8 (3)
Diabetes without chronic complications 51 (18)
Diabetes with chronic complications 47 (17)
Paraplegia and hemiplegia 10 (4)
Renal disease 50 (18)
Cancer 50 (18)
Moderate or severe liver disease 14 (5)
Metastatic carcinoma 24 (9)
HIV/AIDS -
Charlson Comorbidity Score (SD)
Charlson (weighted) 2.8 (2.5)
Charlson (weighting updated) 2.2 (1.9)
Sepsis (%)
Sepsis on admission 259 (92)
Sepsis at 24 h 272 (96)

26 (68) 138 (57)
76y (+10) 71y (+14)
6 (16) 19 (8)
5(13) 32 (13)
8 (21) 57 (23)
1) 13 (5)
4(11) 28 (11)
1(3) 10 (4)
5(13) 36 (15)
4(11) 21 (9)
1(3) 5(2)
2 (5) 6 (2)
9 (24) 42 (17)
8 (21) 39 (16)
13) 9 (4)
8 (21) 42 (17)
9 (24) 41 (17)
2 (5) 12 (5)
6 (16) 18 (7)
3.5 (2.5) 2.7 (2.4
2.9 (2.3) 22 (2.2
36 (95) 223 (97)
38 (100) 232 (95)

Data presented as n (%) or mean (SD).
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Table 2. Comparison of clinical characteristics of non-survivors and survivors in community-onset urosepsis.

Non-survivors Survivors p-value
(n=138) (n=244)

Presence of urinary catheter before admission (%) 5(13) 36 (15) 0.80
Nephrostomy 2 (5 8(3) 0.54
Indwelling catheter 2 (5) 18 (7) 0.64
Intermittent catheter 1(3) 10 (4) 0.66

Vital signs (SD)?

Body temp, °C (BT) 374 (1.2) 383 (1.3) <0.01%*
Systolic blood pressure, mmHg (SBP) 105 (26) 133 (27) <0.01*
Diastolic blood pressure, mmHg (DBP) 64 (16) 71 (18) 0.02*
Pulse rate, BPM (HR) 102 (25) 98 (21) 0.29
Respiration rate, BPM (RR) 26 (9) 22 (7) <0.01*
0, saturation (SPO,)° 95 (5) 95 (4) > 0.9
Reaction level scale (RLS) 1.3 (0.8) 1.2 (0.5) 0.30

Severity of illness (SD)

Habitual SOFA 0.7 (1.1) 0.4 (0.9) 0.07
SOFA score on admission 3.4 (1.0 2.5 (0.8) <0.01*
SOFA score at 24 h 43 (2.7) 3.0 (1.3) <0.01*
Laboratory (SD)?
C-reactive protein (mg/L) 181 (98) 152 (95) 0.08
White blood cell count (x10°/L) 12 (9.5) 13 (10.9) 0.59
Platelet count (umol/L) 185 (134) 205 (123) 0.36
Creatinine (umol/L) 158 (112) 102 (85) <0.01*
eGFR MDRD (mL/min/1.73m") 34 (17) 53 (22) <0.01*
Albumin (g/L) 25 (7) 28 (7) 0.01*
Procalcitonin (ng/L) 5 (5.3) 5.4 (5.5) 0.68

CT-scan or ultrasound during hospital stay (%) 32 (84) 142 (58) <0.01*
Time to CT-scan or ultrasound from admission® (SD) 885 (511) 622 (460) <0.01*

Urinary tract disorder (%) 22 (58) 41 (17) <0.01*
Hydronephrosis/pyelonephritis 19 (50) 24 (10) <0.01*
Obstructive stone in ureter 12 (32) 14 (6) <0.01*
Non-obstructive stone in ureter 0 1(0.5) -
Urological malignancy 2 (5 0 -
Emphysematous pyelonephritis 0 1(0.5) -
Renal abscess 3 (8) 1(0.5) <0.01*
Displaced nephrostomy 2 (5) 2 (1) 0.03
Ureteric stricture 1(3) 1 (0.5) 0.13
Renal stone 1(3) 1(0.5) 0.13
Ureteropelvic junction obstruction 1(3) 1 (0.5) 0.13

Time to decompression from CT-scan or ultrasound® (SD) 455 (180) (n19) 305 (146) (n19) <0.01*

Time to decompression from admission® (SD) 1212 (494) (n19) 837 (294) (n19) <0.01*

Time to antibiotics from admission, minutes (SD) 87 (78) 103 (95) 0.32
Correct empirical choice of antibiotics based on local recommendations® 37 (97) 243 (99) 0.13
Correct empirical choice of antibiotics based on bacterial culture® 29 (76) 224 (92) <0.01*

Intravenous fluids in the ED (%) 34 (89) 232 (95) 0.16

ICU admission 11 (29) 44 (18) 0.11
Time to ICUC (SD) 249 (180) 280 (191) 0.35

Data are presented as n (%) or mean (SD). Pearson Chi®, Fisher's exact test or T-test, as appropriate. *p < 0.05 is considered statistically significant.
%First registered on admission. "Measured by pulse oximeter (non-invasive device). “Decompression nephrostomy, stent (JJ-catheter), drainage of abscess or
nephrectomy. Times in minutes. 9Based on suspected source of infection, severity of illness, dosage, and correction for renal function. *According to cultured

pathogen and its susceptibility pattern.

LLST, Limited life-sustaining treatment; EoLC, End-of-life care; 0-ICU: Withholding of intensive care; 0-CPR: Withholding of cardiopulmonary resuscitation; ED:
Emergency department; BPM: Beats per minute or breaths per minute; SOFA: Sequential Organ Failure Assessment.

coli (E. coli) (62%), Klebsiella pneumoniae (5%), and Extended
Spectrum Beta-Lactamase (ESBL) producing E. coli (4%).
Forty-three (15%) of the isolates were gram-positive with a
30-day all-cause mortality of 33%. The most common gram-
positive species were Enterococcus faecalis (E. faecalis) (6%)
and Staphylococcus aureus (S. aureus) (3%). Furthermore,
gram-negative bacteria where more common among survi-
vors (214, 88%), compared to non-survivors (23, 61%;
p<0.01) and vice versa for gram-positive bacteria. E. coli
(70%) were the most common bacteria among survivors, and
E. faecalis (21%) among non-survivors (Table 3).

Crude analysis

Several factors associated with a significant increased risk for
30-day mortality were identified: (1) Severity of illness (In-

SOFA and max 24-hour SOFA scores); (2) Time from admis-
sion to CT-scan or ultrasound; (3) Urinary tract disorder; (4)
Time to decompression; and (5) Inadequate empirical anti-
biotic treatment based on bacterial culture. The predominant
risk factors for 30-day mortality in the crude analysis were:
urinary tract disorder (OR = 6.81, Cl = 3.29-14.07); inad-
equate empirical antibiotic treatment based on bacterial cul-
ture (OR = 3.48, Cl = 1.45-8.35); and in-SOFA score (OR =
2.49, Cl = 1.60-3.88) (Table 4).

Multivariable analysis

In the multiple logistic regression analysis of 30-day mortal-
ity, urinary tract disorder was the dominant risk factor (OR =
463, Cl = 1.47-14.56) followed by inadequate empirical anti-
biotic treatment based on bacterial culture (OR = 4.19, Cl =
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Table 3. Distribution of microorganisms in patients with community-onset urosepsis.

Non-survivors (n = 38) Survivors (n = 244) p-value

Monomicrobial BSI 36 (95) 236 (97) 0.80
Polymicrobial BSI 2 (5) 8 (3) 0.80
Gram-negative bacteria 23 (61) 215 (88) <0.01*
Enterobacterales

Escherichia coli® 6 (16) 171 (70) <0.01*

ESBL Escherichia coli. 4(11) 8 (3) 0.13

Klebsiella pneumoniae® 0 (0) 14 (6) 0.25

Klebsiella oxytocab 2 (5) 2 (1) 0.18

Klebsiella variicola® 2 (5) 1(0) 0.10

Enterobacter cloacae® 3(8) 5(2) 0.16

Proteus Mirabilis” 2 (5) 6 (2) 0.59

Citrobacter sppb 1(3) 5(2) >0.99
Other than Enterobacterales

Pseudomonas aeruginosa 3(8) 3(1) 0.07
Gram-positive bacteria 14 (37) 29 (12 <0.01*
Enterococci®

Enterococcus faecalis 8 (21) 10 (4) <0.01*

Enterococcus faecium 1(3) 3(1) 0.88
Staphylococci

Staphylococcus aureus® 2 (5) 7 (3) 0.70

Staphylococcus spp 0 (0) 3(1) >0.99
Streptococcus

Streptococcus agalactiae (GBS) 103) 3(1) 0.88
Others 2 (5) 3(1) 0.27

Data are presented as n (%). Pearson Chi® or Fisher's exact test as appropriate. *p < 0.05 is considered statistically significant.
Microorganism from monomicrobial community-onset bloodstream infections (CO-BSIs) and primary microorganism from poly-

microbial CO-BSls are listed.

Without Extended Spectrum Beta-Lactamase (ESBL). PNon-ESBL-producing strains were identified. “Non-Vancomycin-resistant
Enterococci (non-VRE) were identified. “Non-Methicillin-Resistant Staphylococcus Aureus (non-MRSA) were identified.

Table 4. Risk factors for 30-day mortality in patients with urosepsis.

Crude analysis Multivariable analysis

Risk factor OR 95% Cl OR 95% Cl
Male 2.87 1.38-5.95 0.62 0.16-2.36
Mean age, years, 1.03 1.00-1.07 1.04 1.00-1.08
Charlson score 1.10 0.95-1.24 0.77 0.59-1.02
In-SOFA? 2.49 1.60-3.88 1.82 1.05-3.16
SOFA score at 24 h? 1.63 1.32-2.02 1.98 1.29-3.05
CT-scan or ultrasound during the hospital episode 3.83 1.55-9.50 2.65 0.67-10.53
Urinary tract disorder 6.81 3.29-14.07 4.63 1.47-14.56
Inadequate empirical choice of antibiotics” 3.48 1.45-8.35 4.19 1.41-12.48

*Severity of illness as expressed by SOFA score, PAccording to cultured pathogen and its susceptibility pattern.
OR, Odds ratio; Cl, Confidence interval; SOFA, Sequential Organ Failure Assessment; Charlson score, weighted Charlson Index,

comorbidity (see Supplementary Appendix: Table A1).

1.41-12.48) and SOFA score at 24h (OR 1.98, Cl
1.29-3.05) (Table 4). In patients with a urinary tract disorder,
time to CT-scan from admission (OR = 1.01, Cl = 1.00-1.01)
and time from CT-scan to decompression by nephrostomy or
stent (OR = 1.01, CI = 1.00-1.02) were the most important
factors associated with survival (Supplementary Appendix:
Table AS5). Furthermore, these patients had a significantly
increased risk for inadequate empirical antibiotic treatment
based on bacterial culture (Supplementary Appendix:
Table A6).

Discussion

Several independent risk factors were associated with 30-day
mortality in CO-BSI patients with urosepsis during the 2-year
study period. In a multivariable logistic regression model,
urinary tract disorder, inadequate empirical antibiotic treat-
ment, and severity of illness (In-SOFA and 24-hour SOFA

score) were associated with a significantly increased risk for
30-day all-cause mortality.

The covariate exhibiting the strongest association with 30-
day mortality was urinary tract disorder, the most common
ones being hydronephrosis caused by obstructive stone in
the ureter, renal abscess, urological malignancy, and dis-
placed nephrostomy. Clinically important associations
between the presence of urinary tract disorders and urosep-
sis have been reported previously [7,10,18], and several stud-
ies recommend radiology in patients at risk, or cases with
poor response to initial treatment [19-21]. In most previous
studies, all patients with febrile UTI have been studied, not
just those with urosepsis. In the present study on a selected
retrospective cohort with urosepsis, a strong correlation was
seen between urinary tract disorder and 30-day mortality,
which clearly justifies early radiology to assess the urin-
ary tract.

The second most important risk factor was inadequate
empirical antibiotic treatment according to the pathogen cul-
tured and its susceptibility pattern. It is crucial to recognise
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urosepsis as soon as possible and to initiate time-sensitive
antibiotic treatment [9]. The overall 30-day mortality rate was
14%, and of these 61% had a gram-negative urosepsis. The
most common pathogen isolated was E. coli followed by
other Enterobacteriaceae spp. There is growing concern
regarding the worldwide increase in prevalence of ESBL-pro-
ducing Enterobacteriaceae [17,22,23]. In this study, 4% of
cases were caused by ESBL E. coli causing 11% of deaths. An
interesting finding was the high percentage of gram-posi-
tives (37%) related to 30-day mortality, in particular E. faecalis
seen in 21% of deaths. This could possibly have been the
consequence of lack of Enterococcal coverage in Swedish
empirical treatment recommendations.

The third and fourth most important risk factors were
severity of illness (In-SOFA and max 24-hour SOFA scores), as
expressed by the SOFA score. This may possibly have been
due to delay on the part of the patient or delay in prehospi-
tal care [24]. Studies show that sepsis is difficult to diagnose
in the early stages and this may explain the severity of illness
of non-survivors on arrival at the ED [25,26], though more
virulent pathogens or patient-specific factors could also have
played a role.

Time to decompression by ureteric stenting or percutan-
eous nephrostomy were important factors for increased sur-
vival in urosepsis [11]. In this study, significant delays in
kidney decompression were seen in non-survivors. Delay
may have been due to complexity of the procedure or the
time of day when the need for decompression was discov-
ered (limited access to staff and facilities for emergency
decompression at night), or because seriously ill patients
have an increased need for stabilisation and optimisation
before intervention. Age is a well-known risk factor for BSI,
sepsis, urosepsis, and mortality [16], which was also the case
in this study.

Previous studies have shown a significant association
between number of comorbidities and mortality [16,27].
Diabetes, renal disease, and cancer were the comorbidities
that had the greatest association with non-survival in this
study. Diabetes has previously been shown to increase the
risk for urinary tract disease [10]. Inadequate empirical anti-
biotic treatment [28], renal disease, and cancer may negate
any patient-specific factors that would otherwise increase the
chance of survival in BSI.

A limitation of this study is the small sample size and lack
of a matching control group. This was a consequence of the
strict inclusion criteria to reduce the risk of simple febrile UVI
cases being included. This probably led to an under-estima-
tion of the prevalence of urosepsis. Urosepsis, in this study,
refers to the ICD-10 codes for urosepsis and not all patients
have sepsis according to the Sepsis-3 criteria. However, 96%
of all patients fulfilled the Sepsis-3 criteria within 24 h. There
was no matching control group, but this probably did not
affect our results since the distribution was 1:6. Furthermore,
since this was a hospital-based study, we did not analyse
prehospital management.

Another limitation is that radiology was not performed
in all cases, leading to possible under-estimation of the
number of urinary tract disorders. However, since the
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indication to perform radiology did not differ between
patients, this probably had a minor influence on the
results. Another limitation is that multiple foci of infec-
tion may be present, especially in cases of urosepsis
caused by gram-positive bacteria. Furthermore, we only
studied empiric antibiotic treatment, change of antibiotic
treatment during admission for urosepsis was not consid-
ered. Since the prevalence of resistant bacteria in
Sweden is low, this could only have had a minor influ-
ence on the results and both groups probably received
adequate treatment by the time the blood culture
results came.

In general, urosepsis has a higher survival rate than other
forms of sepsis, possibly due to rapid identification of the
source and achievement of source control by surgical inter-
vention with minimal tissue damage, thus removing or
reducing the focus of infection [29]. Source control and
adequate antibiotics are usually sufficient to combat urosep-
sis. Indeed, this study demonstrates the importance of early
radiology and rapid decompression if indicated, and
adequate empiric antibiotic treatment covering both gram-
negative and gram-positives species such as Enterococcus
faecalis, in elderly severely ill patients with comorbidity.

Conclusion

An obstructing urinary tract disorder was the main risk factor
for 30-day all-cause mortality in this well-defined cohort of
patients with urosepsis. In elderly individuals with comorbid-
ity and severe urosepsis, early radiological evaluation to
detect and control the source of infection is essential. This,
together with appropriate empirical antibiotic treatment cov-
ering both gram-negative and gram-positive bacteria such as
E. faecalis, is likely to increase survival.
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