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Introduction 
 

Urosepsis implies to a clinically evident 

severe infection of the urinary tract 

associated with features of systemic 

inflammatory response syndrome or 

bacteremia (Sorensen et al., 2013; Kalra et 

al., 2009). It is postulated that ascending 

urinary tract infection (UTI) from the 

bladder to the kidney, with resultant 

bacteremia is the main cause of urosepsis 

(McNally et al., 2013). Urosepsis in adults 

comprises approximately 25% of all sepsis 

cases following an episode of complicated 

urinary tract infection (Wagenlehner et al., 

2013; Lipsky et al., 1989). Gram-negative  

 

 

 

 

 

 

 

 
rods (75-85%), are most commonly 

associated with this condition; while gram-

positive organisms are less frequently (15%) 

involved (Gosciniak et al., 2014; 

Wagenlehner et al., 2008). 

 

Elderly patients, patients with uncontrolled 

diabetes mellitus, patients on dialysis, renal 

transplant recipients and those on 

chemotherapy or prolonged course of 

steroids are at increased risk of developing 

urosepsis (Garg et al., 2015; Wagenlehner et 

al., 2007). Urosepsis must be detected at an 

early stage and promptly treated with 
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Urosepsis refers to clinically evident severe infection of the urinary tract along with features 

of bacteremia. Urosepsis in adults comprises approximately 25% of all sepsis cases with 

high mortality rate of 25- 60%. This study was conducted to determine the bacteriological 

profile and antimicrobial susceptibility pattern of the organisms associated with urosepsis. 

A descriptive study was carried out after obtaining approval from Institute Ethics 

Committee. Demographic details, duration of hospital stay, underlying risk factors, 

bacteriological profile and antimicrobial susceptibility pattern of the isolates, were recorded 

from 52 patients confirmed to have urosepsis. Statistical analysis was done by using IBM 

SPSS software. Overall incidence of urosepsis was 3.8% in patients admitted to 

the hospital during the study period. Type 2 diabetes mellitus was the major risk factor 

(71%), with underlying renal condition/s. Escherichia coli was the predominant isolate 

(75%). Organisms showed highest resistant against ampicillin (95.3%); least resistance was 

observed for imipenem (2.2%). This study highlighted the bacterial profile with their 

susceptibility pattern, thus paving a way for formulating antibiotic policy for empiric 

treatment of urosepsis. Documentation of associated risk factors would help in taking 

preventive measures to decrease morbidity and mortality. 
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appropriate antimicrobial agents to prevent 

complications. Successful management of 

urosepsis depends on early specific therapy, 

maintaining optimal concentrations of 

antimicrobial agents both in the blood and 

urinary tract. It also requires control of 

factors leading to complications including 

any septic foci in the urinary tract 

(Hofmann, 1990 and Geerlings et al., 2000). 

Studies have shown antimicrobial resistance 

to be common in complicated UTI leading 

to poor response to therapy (Tal et al., 2005; 

Cardoso et al., 2008). Several studies have 

documented resistance pattern of organisms 

in UTI; however, there is lack of data on 

urosepsis. Hence, this study was undertaken 

to, describe the bacteriological profile and 

the antimicrobial susceptibility pattern of the 

organisms associated with urosepsis and 

determine the risk factors in patients 

admitted to a tertiary care hospital. 
 

Materials and Methods 

 

The descriptive study protocol was reviewed 

by the Institute Ethics Committee and 

approved. (RC No- RC/14/139). 

Retrospective data of all patients diagnosed 

to have urosepsis by simultaneous positive 

urine and blood culture during the period 

from June 2014 to July 2015, were analysed 

from hospital and laboratory records. A total 

of 52 patients with urosepsis fitted into the 

criteria. A similar antibiogram was taken as 

a method to link the urine and blood isolate. 

Repeat isolates from the same patients, 

isolates with differing antibiogram and 

patients with incomplete case records were 

excluded from this study. The demographic 

details, risk factors, duration of fever, length 

of hospital stay, treatment history and the 

outcome of each patient, along with bacteria 

isolated and its antibiogram were recorded 

in all 52 cases. 

 

The antimicrobial agents tested by standard 

Kirby Bauer disc diffusion technique for all 

gram-negative bacterial isolates were 

ampicillin (10μg), piperacillin (100μg), 

amoxicillin+clavulanate (20/10μg), pipera-

cillin/ tazobactum (100/10μg), gentamicin 

(10μg), amikacin (30μg), cefotaxime (30μg), 

ceftriaxone (30μg), ceftazidime (30μg), 

ceftazidime+clavulanate (30/10μg), cefo-

perazone+sulbactam (75/10μg), cefoxitin 

(30 μg),  ciprofloxacin (5μg), levofloxacin 

(5μg), imipenem (10 μg), meropenem (10 

μg). Penicillin (10 units), 

amoxicillin+clavulanate (20/10μg), erythro-

mycin (15μg), clindamycin (2μg), 

ciprofloxacin (5μg), amikacin (30 μg), 

gentamicin (10 μg), cefoxitin (30 μg), co-

trimoxazole (25μg), teicoplanin (30μg), and 

linezolid (30μg) were tested for all gram-

positive isolates.  

 

Oxacillin screen agar and cefoxitin disk 

diffusion tests were used for screening for 

methicillin resistance and vancomycin 

screen agar for screening vancomycin 

resistance among gram-positive bacterial 

isolates (Pradipta et al., 2013). 
 

Gram-negative bacterial isolates were also 

recorded as Extended Spectrum β-

lactamases (ESBL) or non ESBL producers 

by noting down their susceptibility results to 

cefotaxime (30μg), ceftriaxone (30μg), 

ceftazidime (30μg). Further these isolates 

were confirmed as ESBL producers by 

recording the results of the phenotypic 

confirmatory disc diffusion test (PCDDT), 

using ceftazidime (30ug) and ceftazidime + 

clavulanate (30μg/ 10ug) disc. An increase 

of ≥ 5mm in the zone of inhibition of the 

combination discs in comparison to that of 

the ceftazidime disc alone, was considered 

to be a marker for ESBL production (CLSI 

2015). Multidrug resistance was 

documented as organisms showing 

resistance to more than three classes of 

antibiotics (Magiorakos et al., 2012). 

Statistical analysis was done by using IBM 

SPSS software. 
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Results and Discussion  

 

Out of 5,599 clinically suspected patients 

with urinary tract infection, 1,372 (24.5%) 

had culture positive UTI, during the study 

period. Out of these 52 (3.8%) patients were 

diagnosed to have urosepsis and were 

included in the study. Maximum patients 

(46.2%) were ≥60 years, with mean age of 

the study population was 60.21 ± 13.525 

years with 65.4% males. Male: female ratio 

was 3:2. Majority of the patients had a 

hospital stay of more than one week for up 

to one month, with mean duration of 13.45± 

10.486 days. 

 

Type 2 diabetes mellitus was the major risk 

factor accounting for 71% with one or more 

underlying renal condition, as additional 

contributing factor/s. Among them, acute 

kidney injury was most commonly seen 

(40%), followed by chronic kidney disease 

(30%), hydroureteronephrosis (6%), 

pyelonephritis (9%) and 3% each with acute 

renal failure, acquired cystic kidney disease, 

post-renal transplant acute graft rejection, 

papillary necrosis and renal abscess. 

Chronic liver disease and bronchial asthma 

were also noted in some patients. 

Distribution of patients with urosepsis based 

on underlying co-morbidities is shown in 

figure 1. 

 

Single organism was isolated from all 52 

cases. Distribution of blood stream isolates 

in 52 patients with urosepsis is shown in 

figure 2. None had polymicrobial infection. 
 

Antimicrobial resistance rate observed in 

our study, in the decreasing order was as 

follows: ampicillin (95.3%), piperacillin 

(77.3%), cefotaxime (75%), amoxicillin 

+clavulanate (69.2%), ciprofloxacin (68%), 

ceftriaxone (52.3%), meropenem (51.2%), 

gentamicin (26.5%), cefoxitin (15.3%), 

cefoperazone+sulbactam (15%), piperacillin 

+tazobactam (12.5%), amikacin (4.1%) and 

imipenem (2.2%). Antimicrobial resistance 

pattern of gram-negative bacterial isolates 

from patients with urosepsis is shown in 

table 1 and figure 3. 

 

Resistant to at least one agent in three or 

more antimicrobial categories (multi drug 

resistance) was noted in 26 isolates. 

Distribution of 22 multidrug resistant gram-

negative bacteria among urosepsis isolates is 

shown in figure 4. 

 

Six out of 22 E. coli, were found positive for 

the production of Extended Spectrum β-

Lactamase (ESBL).  

 

Among the few gram-positive organisms 

isolated (3 in number), Methicillin Sensitive 

Staphylococcus aureus (MSSA) was 

susceptible to penicillin and all other 

betalactam antibiotics as well as 

aminoglycosides and fluoroquinolones. On 

the other hand a single isolate of 

Enterococcus faecalis was multidrug 

resistant and susceptible to linezolid, 

vancomycin and teicoplanin. 

 

Urosepsis resulting from complicated UTI in 

patients with underlying risk factors 

increases morbidity and mortality in these 

patients. Successful management of patients 

with urosepsis depends on isolating the 

causative agent and instituting specific 

antibiotic therapy, along with removing the 

focus of infection (Sugimoto et al., 2013). 
 

In the current study, urosepsis was noted in 

3.8% patients, among 1,372 culture positive 

cases with UTI and 46.2% were above the 

age of 60 years with a male preponderance. 

Urosepsis was reported in all age groups 

regardless of gender by Kalra et al., 2009. 

They found the infection to be more 

common among patients with underlying co-

morbidities. Similar observations were also 

made in the present study with 76.4% 

patients had one or more underlying renal 
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condition/s. UTI in males is usually 

associated with complications; with greater 

chance of developing urosepsis. Prostatic 

hypertrophy is an additional contributing 

factor due to urinary obstruction (Kalra et 

al., 2009; Lipsky, 1989). 

 

Majority of the patients (71.2%) had type 2 

diabetes; similar to a study by Garg et al., 

2015, where uncontrolled diabetes mellitus 

was associated with pyelonephritis further 

leading to urosepsis. Studies have shown 

that prolonged uncontrolled diabetes can 

lead to changes in the genitourinary system 

leading to severe complicated UTI. 

 

Acute kidney injury, chronic kidney disease, 

hydroureteronephrosis, pyelonephritis and 

acute renal failure, acquired cystic kidney 

disease, post-renal transplant acute graft 

rejection, papillary necrosis and renal 

abscess were some of the risk factors 

contributing to urosepsis in the present 

study. Sorensen et al., 2013 showed a 

significant fraction (32%) of patients with 

urosepsis had clinically important 

radiological findings, indicating that an 

abnormality of the kidney or the urinary 

tract could predispose to complicated UTI; 

hence leading to urosepsis. Therefore, 

imaging of the urinary tract in adult patients 

with an acute upper UTI with associated 

bacteremia could help in detecting the 

underlying pathology (Sorensen et al., 

2013). 

 

Gram negative organisms predominantly, E. 

coli followed by Klebsiella have been 

reported in most of the studies including the 

present study (Chen et al., 2013; Schweizer 

et al., 2011). Pseudomonas is associated 

with long term hospitalization. Multidrug 

resistance to commonly used antibiotics like 

fluroquinlones, aminoglycosides and 

combination antibiotics like piperacillin/ 

tazobactam or amoxicillin/ clavulanic acid, 

have been increasingly reported in various 

studies including present study (Magiorakos 

et al., 2012; Chen et al., 2013).  

 

Table.1 Antimicrobial agents tested for gram-negative bacterial isolates  

and their resistance pattern 
 

Antimicrobial Agent No. of isolates tested Resistance (%) 

Ampicillin 43 95.34 

Piperacillin 22 77.27 

Amoxicillin+clavulanate 26 69.23 

Piperacillin+tazobactam 48 12.5 

Gentamicin 49 26.53 

Amikacin 49 4.08 

Ceftriaxone 42 52.38 

Cefotaxime 40 75 

Cefoxitin 26 15.38 

Cefoperazone+sulbactam 40 15 

Levofloxacin 30 20 

Ciprofloxacin 50 68 

Imipenem 45 2.22 

Meropenem 43 51.16 
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Fig.1 Distribution of patients with urosepsis based on underlying co-morbidities 

 

 
 

Fig.2 Distribution of blood stream isolates in 52 patients with urosepsis 
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Fig.3 Antimicrobial resistance pattern of gram-negative bacterial isolates  

from patients with urosepsis  

 

 
 

Fig.4 Distribution of 26 multidrug resistant gram-negative bacteria among urosepsis isolates 

 

 
 

High percentage of isolates from patients 

with urosepsis, are prone to infections by 

multidrug resistant strains, due to recurrent 

infections in the past and co morbid 

conditions leading to prolonged 

hospitalization. ESBL production was found 

to be a factor precluding the use of 

cephalosporins and other betalactams as 

well as aminopenicillins. ESBL producing 

organisms have shown to cause fulminant 

infection leading to multi organ failure by 

Krueger et al., 2007. None of our patients 

developed any such complication. 

Combination therapy with imipenem and 

amikacin would be most appropriate for 

treatment of patients with urosepsis as noted 

in the present study. A similar advocacy was 

noted in the study by Kalra and Raizada, 

2009. 

 

Gram-positive organisms, being few in 

number pose less challenge. However 
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Enterococcus faecalis with resistance to 

several antibiotics would pose a challenge to 

treatment leaving the choice to vancomycin 

and linezolid along with aminoglycosides, 

which have to be given with caution due to 

renal injury. 
 

Early detection, appropriate treatment and 

correcting underlying dysfunctions of 

urinary tract in patients with complicated 

UTI would decrease the incidence of 

urosepsis. Type 2 diabetes being detected in 

epidemic proportions with kidney injury as a 

complication, patients must be made aware 

of measures to prevent UTI and seek early 

intervention to avoid urosepsis.  

 

In conclusion, urosepsis is a life threatening 

complication of UTI with mortality rates as 

high as 30%-40%. Early recognition of 

symptoms followed by accurate diagnosis 

and early specific therapy is essential to 

decrease morbidity and mortality. 

Comprehensive management with timely 

inputs from microbiologists, surgeons, 

physicians and radiologists is essential for a 

favorable outcome. Patients with existing co 

morbid conditions must be educated on the 

possible risk of UTI leading to urosepsis. 

They must be advised to seek early 

intervention in order to avoid poor outcome. 

With the background knowledge of bacterial 

spectrum and antibiogram pattern among 

patients with urosepsis, it would be helpful 

in starting empiric treatment, as well to 

formulate an antibiotic policy appropriate 

for treatment of these cases. 

 

Limitation 

 

A larger sample size would have helped us 

to get conclusive evidence of risk factors for 

urosepsis. Greater number of bacterial 

isolates would have given a better 

representative data of antibiogram for 

formulating antibiotic policy and empiric 

treatment of urosepsis in the hospital. 
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