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Abstract

Introduction: Urosepsis is life threatening, unless treated immediately. Empirical treatment with appropriate antibiotics lowers the risk of a
poor outcome. However, with increasing resistance among common uropathogens, there is a need for continuous review of the existing protocol
to determine whether there is a correlation between empirical antibiotic therapy and in-vitro susceptibility pattern of the pathogens causing
urosepsis.

Methodology: A prospective study was carried out on 66 confirmed cases of urosepsis from January 2017 to December 2018 after obtaining
ethical clearance. Demographic details, risk factors, length of hospital stay, bacteriological profile, empirical antibiotic given, and change in
antibiotic following susceptibility report and outcome was recorded.

Results: Among the 66 urosepsis cases 63 of them were started on empiric antibiotic. The correlation between the empirical antibiotic given
and the in-vitro antimicrobial susceptibility was found to be significant with a p value < 0.0001. Among the 63 for whom empiric antibiotics
was started further escalation of antibiotic was done in 46 patients. The remaining 20% of cases were changed over to a different antibiotic, in
line with susceptibility report. The mortality rate was (15.1%) with a confidence interval of (CI = 15 + 3.5). The association between the risk
factors for urosepsis and their effect on mortality rate was analyzed. Diabetes mellitus and chronic kidney disease were identified as important
independent risk factors and had direct influence on the mortality rate with significant p value of 0.0281 and 0.0015 respectively.
Conclusions: A significant correlation was identified between the empirical antibiotic given and in-vitro antibiotic susceptibility pattern.

Key words: Urosepsis; empirical antibiotic; invitro antimicrobial susceptibility; risk factors.

J Infect Dev Ctries 2021; 15(9):1346-1350. doi:10.3855/jidc.14589

(Received 29 December 2020 — Accepted 07 March 2021)

Copyright © 2021 Subramanian et al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

Urosepsis is a complication of infection originating
from the urinary tract; often fatal unless treated
immediately, Urosepsis accounts for almost 25% of
total sepsis cases among adults [1]. It has been found
that the site of infection is the urinary tract in
approximately 10-44% of cases of severe sepsis or
septic shock [2,3]. Further urosepsis is associated with
a high mortality rate of about 20-40%, hence early
diagnosis and prompt treatment is vital. Empirical
treatment with appropriate antibiotics lowers the risk of
a poor outcome [4]. Decision to start the empiric
antibiotic based on the suspicion of the organism
causing the infection remains a major challenge to
clinicians treating the patient with urosepsis [5].
Conventionally, this has been accomplished by the
available antibiogram of common pathogens causing
infections at the local hospital level, and the assessment

of specific patient types, which in turn is likely to guide
the clinicians to start the empirical broad-spectrum
antibiotics [6]. However, with increasing resistance
among common uropathogens, there is need for
continuous review of the existing protocol. This study
was undertaken with the objectives to determine the
bacteriological profile, antibiotic susceptibility pattern
of uropathogens and to correlate the susceptibility
patterns of these uropathogens with the empiric therapy
used for patients and to determine the outcome
associated with urosepsis.

Methodology

A prospective study was carried out from January
2017 to December 2018 at a tertiary care hospital at
Puducherry in South India after obtaining institute
ethical clearance on 11/11/2016 by PIMS Institute
Ethics committee Ganapathichettikulum Kalapet
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Puducherry. Reg. with ECR/400/Ins/PY/2013RR16
(EC:RC16/136). Urosepsis was confirmed based on
simultaneous positive urine and blood culture from the
patient with the same pathogen and susceptibility. Both
the urine and blood samples of the patients were
collected prior to administration of antibiotic. A semi
quantitative method of analysis was done for urine
culture. Blood culture was done using a BacT/ALERT
3D machine (Biomerieux Inc. Durham, USA) which is
an automated continuous monitoring system. Further
identification of the pathogen was done using standard
biochemical tests. Antibiotic susceptibility pattern was
performed as per Clinical Laboratory Standard
guidelines 2017. Among a total of 3,432 patients, who
had culture proven urinary tract infection, 66 were
confirmed cases of urosepsis. Demographic details, risk
factors, length of hospital stay, bacteriological profile,
empirical antibiotic given, and change in antibiotic
following susceptibility report and outcome was
recorded.

Statistical analysis

Categorical variables were reported using n (%);
while continuous variables using mean £+ SD or median.
Univariate analysis was performed using the chi-square
test for categorical variables. In the univariate analysis,
all variables were considered as independent variables
and a binary logistic regression model was applied.

Results

Among the 3,432 culture proven cases of urinary
tract, urosepsis accounted for 1.9% (95% confidence
interval, CI 0.8 to 4.6). And out of the 1.9% (66), 62
were community acquired and 4 were hospital acquired
urosepsis cases. A total of 56% (n = 37) belonged to the
age group of > 60 years. of age (Figure 1). The median
age of the patients with urosepsis was found to be 63
years with an interquartile range (IQR) of 53 to 74

Figure 1. Age and Sex wise distribution of urosepsis cases (n =
66).
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years. Male to female ratio was found to be equal. But
it was noted that among the nine females who were in
the reproductive age group (20-45 years), five of them
had developed urosepsis following childbirth during the
puerperal period.

Fever was the predominant presenting symptom.
About 95% patients presented with fever along with
other associated findings such as dysuria, hematuria,
chills and rigors, lower abdominal pain, loin pain,
decreased urine output, urinary retention, anasarca and
seizures.

Escherichia coli was the predominant isolate (94%)
followed by Klebsiella pneumoniae (3%), Proteus
mirabilis (1.5%) and Pseudomonas aeruginosa (1.5%).
Organisms showed least resistance to imipenem (1.5%)
followed by cefoperazone — sulbactam (11%) and
piperacillin - tazobactam (8%) (Figure 2). Among
urosepsis cases 63 of them were started on empiric

Figure 2. Antimicrobial susceptibility pattern of the isolates.
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Figure 3. Flow chart of case enrolment and analysis.
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Table 1. Correlation between empirical antibiotic given and the in-vitro antimicrobial susceptibility report (n = 63).

Correlation with in vitro susceptibility

Antibiotics given empirically

Total (n = 63)

Correlated Not Correlated

Ampicillin 0 2 2
Cephalosporins(Cefotaxime,cefazolin&ceftriaxone) 1 8 9
Fluoroquinolone 0 4 4
B -lactam/B-lactamase inhibitor 41 2 43
Amikacin 1 0 1
Imipenem 4 0 4
p value < 0.0001

antibiotic. Seventy five percent of the empirical
antibiotics given were found to be susceptible in vitro.
(Figure 3)

Among the empiric antibiotics used there was
maximum correlation with the in vitro susceptibility
among the patients who were started on B-lactam/B-
lactamase inhibitors (Table 1). Further the correlation
between the empirical antibiotic given and the in vitro
antimicrobial susceptibility report was analyzed by
univariate analysis using chi-square test and was found
to be significant with a p value < 0.0001. Among the 63
for whom empiric antibiotics was started further
escalation of antibiotic was done in 46 patients, either
due to clinical deterioration or based on the in-vitro
susceptibility pattern.

Remaining 26.9% of cases were changed over to a
different antibiotic, in line with the susceptibility report.
Distribution of underlying comorbid conditions among
66 patients of urosepsis in the descending order was
diabetes mellitus (44/66; 66.6%), chronic kidney
disease (19/66; 28.7%), catheter in-situ (10/66; 15.1%),
benign prostatic hypertrophy (6/66; 9%), ureteric
calculi (3/66; 4.5%), vesicoureteral reflex (2/66; 3%)
and phimosis (1/66; 1.5%). We analyzed the risk factors
as independent variables and their association with
mortality rate by calculating relative risk (RR), its

standard error and 95% confidence interval according
to Altman (Table 2).

On analysis of the risk factors diabetes mellitus and
chronic kidney disease were not only identified as
important independent risk factors but also had a direct
influence on the mortality rate with significant p value
of 0.0281 and 0.0015 respectively. While the risk
factors like age > 60 years, sex and inappropriate
antibiotic therapy did not have any significant
association on the mortality rate.

Twenty-three (35%) of these patients had acute
kidney injury (AKI) either at admission or during the
course of treatment with three requiring emergency
hemodialysis. The median duration of hospital stay was
found to be eight days (IQR 5 to 15 days). The mortality
rate was 15.1%, with a confidence interval of CI1 =15+
3.5. The correlation between the empiric antibiotic
given and in-vitro susceptibility test among these
patients who expired was found to be 70% (Table 3).

Discussion

Our study proved a significant correlation between
the empirical antibiotic used and the in-vitro
susceptibility pattern for the pathogen causing
urosepsis. Urosepsis accounts for 20- 30% of all sepsis
cases [0,7]. It is crucial to recognize urosepsis rapidly
and to provide timely, effective treatment, as delayed

Table 2. Association between the risk factors for urosepsis and their effect on mortality rate.

Risk factors nDeath/N exposed 95% CI p value
Age

> 60 years 6/37 B

<60 years 4/29 0.5394 to 1.6183 p=10.8085
Sex

Male 6/30 _
Female 436 0.4280 to 1.3408 p =0.3405
Diabetes mellitus

Yes 9/44 _

No 122 0.5666 to 0.9683 p=0.0281
Chronic kidney disease

Yes 7/19 _

No 348 0.2323 to 0.7066 p=0.0015
Inappropriate antibiotic

Yes 3/16 _

No 7/47 0.3001 to 2.3881 p=0.7529
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treatment results in 7.6% increase in mortality [7,8].
The mortality rate of urosepsis by various studies
ranges from 20- 40% [6]. The prevalence of urosepsis
among cases with urinary tract infection (UTI) was
found to be 1.9% CI (95% confidence interval (CI) 0.8
to 4.6). This in comparison with a previous study done
in the same locality which had a prevalence rate of
3.8%, indicates that it is slightly decreasing [9]. Even
with the low prevalence of urosepsis among cases of
UTI, the mortality due to the same can be as high as
40% [4]. But in our study, it was 15.1% which is
comparatively less. The low mortality rate could be
attributed to 75% correlation between the empirical
antibiotic used and the in-vitro susceptibility pattern for
the pathogen isolated. A similar correlation was found
in another study in which empiric antibiotics were
inappropriate in 31.6% of cases [3]. Further it has been
identified as a marker independently influencing the
mortality rate in sepsis [3]. As well the correlation
between the empiric antibiotic given and in-vitro
susceptibility test among these patients who expired
was found to be 70%. Which indicates that even though
the optimum drug was given there had been other
comorbid conditions which increased the mortality rate.
The major complications which were associated with
the mortality of the patients due to urosepsis were found
to be bilateral emphysematous pyelonephritis (2),
bilateral Hydroureteronephrosis (1), peritonitis (1) and
pleural effusion (1). While other comorbid conditions
like post renal transplant, SLE, malignancy, lithium
toxicity and cerebrovascular accident was the baseline
cause of death in remaining patients. Further all these
patients had either diabetes mellitus or chronic kidney
disease as an associated comorbid condition which as
mentioned earlier had a direct effect on mortality.
Regardless of increasing incidence, the mortality due to
urosepsis has evidently dropped, which could be
attributed to the institution of strategies. Further the
usage of appropriate empirical antibiotic and adherence
to susceptibility report could have been the other whys
and wherefores for lesser mortality rate. Usage of
cefoperazone-sulbactam and piperacillin-tazobactam as
empirical antibiotic followed by changeover based on
susceptibility report had an overall favorable outcome.

J Infect Dev Ctries 2021; 15(9):1346-1350.

Similar to other studies E.coli was found to be the
most common organism associated with urosepsis
[9,10]. It has been reported to be the commonest
organism in overall sepsis cases, reason being the focus
is in urinary tract in almost 40% of the cases [3,11] In
our study we had an equal distribution of cases in both
sexes, whereas male preponderance is reported in
another study [9]. One of the important findings was
that among the 9 females who were in reproductive age
group (20-45 years) 5 of them had developed urosepsis
following childbirth during the puerperal period. That
is 25% (9) females were in the reproductive age group
and among them 55% (5) of them were in the puerperal
period, indicating urosepsis to be one of the commonest
causes of puerperal sepsis.

Urosepsis is common in elderly population, and it is
reported that more than 60% of the patients who
develop severe sepsis are older adults above 65 years of
age [12-14].

Similarly, we found median age of the patients with
urosepsis to be 63 years with an interquartile range
(IQR) 53 to 74 years. It has been estimated that older
adults are 13 times more at a risk of developing sepsis
and mortality rate in them is doubled [15]. Thus,
urosepsis in elderly has been a well-established risk
factor [11,13]. And the factors associated with it include
other co-morbid conditions like diabetes and chronic
kidney disease. In correlation with other studies the
most common comorbid conditions associated with
development of urosepsis was found to be diabetes
mellitus (66%). It has been studied that the patients with
diabetes mellitus often developed bacteraemia and that
the common focus of infection was urinary tract [16].
The two recognised cause for development of sepsis in
diabetic patients include increased glycosuria driving
the growth of organisms and the dysfunctional
neutrophil with sluggish chemotaxis, adhesion and
intracellular killing [15]. Further in the study we also
found that the risk factors like diabetes mellitus and
chronic kidney disease, as independent variables had a
direct association with the increased mortality rate.

Conclusions
In conclusion we observed that there is decrease in
the prevalence of urosepsis, while elderly age, diabetes

Table 3. Correlation between empiric antibiotic and susceptibility pattern of organisms in patients with urosepsis who expired.

Empirical antibiotics given Correlated Not correlated Total (n =10)
Piperacillin /tazobactam 3 2 5
Cefaperazone /sulbactam 3 0 3
Ampicillin 0 1 1
Imipenem 1 0 1

Total (n = 10) 7 3 10
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mellitus and chronic kidney disease being the major
associated comorbid conditions. And among them
diabetes and chronic kidney disease had significant
association with the mortality rate. A significant
correlation was identified between the empirical
antibiotic given and in-vitro antibiotic susceptibility
pattern. Further this was the basis for low mortality rate
as compared to other studies. Further initiation of
empiric therapy in patients presenting with septic shock
instantly after collection of diagnostic specimens is also
recommended. Use broad-spectrum antimicrobial
agents as initial empiric therapy sometimes with a
combination of antimicrobial agents based on the local
antibiogram is essential. Hence continuous review of
current antimicrobial susceptibility of pathogens and
implementation of empirical antibiotic based on it in
serious infections, such as urosepsis, must be the
cornerstone in management.

The study highlights the findings of an important
life-threatening ~ condition = namely  urosepsis.
Considering the poor outcome of patients not
appropriately treated for this condition it is essential to
continuously monitor the empiric treatment and
subsequent change in antibiotic based on the
antibiogram of the isolate which is again reiterated in
this study. Hence it is recommended that isolates
causing urosepsis be analysed from time to time to
effectively frame policies for empiric treatment of these
infections.
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