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ABSTRACT:
Aim: To investigate the microbial composition of urosepsis in patients with chronic kidney disease (CKD) and evaluate its
therapeutic management. Material and Methods: Total 100 patients of chronic kidney disease suffering from urosepsis who
were subjected to detail clinical and laboratory evaluations. The Inclusion Criteria was patients more than 18 year of age,
male & female patients who gave valid informed written consent for the study and patients fulfilling the Kidney Disease
Improving Global Outcome criteria for Chronic Kidney Disease (CKD). All the routine blood tests were performed and
samples sent to pathology and biochemistry laboratories respectively. To detect bacteremia, samples were sent for blood and
urine cultures to microbiology laboratory. Results: The findings of blood and urine cultures along with treatment given is
enlisted in the tables below, On blood culture, most common pathogen isolated was E. coli i.e. 35%, 24% cultures were
sterile, 10% had colonies of Proteus, 6% shown Pseudomonas, Klebsiella and Polymicrobial colonies each. CONS was
isolated in 5% patients, while staphylococci and Streptococci growth was observed in 3% each, 1% patient’s blood culture
shown growth of Enterobacter and Candida each. Out of total 100 patients urine culture maximum growth of 49% of E. coli
was seen, 12% had growth of Proteus, while Klebsiella and Pseudomonas growth was observed in 10% and 7% patients
respectively. 60 (60%) were treated with Cefo-Sulb, f/b 19 (19%) patient were treated with Meropenem, f/b 15 (15%) were
treated with Cephalexin f/b 2 (2%) each were treated with Imipeneme, Pip-Taz, Cefo-sulb with fluconazole, and Cefo-Sulb
with Voriconazole to treat urosepsis till discharge. Conclusion: The predominant bacterium responsible for urosepsis in the
current investigation was Escherichia coli, accounting for 49% of cases. The most often administered empirical antibiotics
were Cefoperazone-Sulbactam (60%) and Meropenem (19%). Among the patients, 37% showed sensitivity to Cefoperazone-
Sulbactam and 28% showed sensitivity to Meropenem.
Keywords: E.coli, urosepsis, CKD, Antibiotics
Received: 16-11- 2018 Accepted: 19-12-2018
Corresponding Author: Ashok Kumar Agarwal, Assistant Professor, Department of General Medicine, Gauri Devi
Institute of Medical Science, India

This article may be cited as: Bansal S, Agarwal AK. To investigate the microbial composition of urosepsis in patients with
chronic kidney disease (CKD) and evaluate its therapeutic management. J Adv Med Dent Scie Res 2019;7(1):264-268.

INTRODUCTION

The growing burden of chronic kidney disease (CKD)
is a serious public health concern in the twenty-first
century. Patients with CKD experience increased
morbidity and mortality compared with the non-CKD
population, typically from cardiovascular disease.
However, infections in people with CKD are a
significant source of morbidity and mortality too. The
incidence of the commonly seen infectious
complications is approximately three times greater
among CKD patients than in the general population[Yl.
CKD is a risk factor for developing urinary tract
infections  (UTIs) mostly due to metabolic
abnormalities resulting in alterations in primary host

defense mechanisms. UTI comprises heterogeneous
conditions ranging from mild cystitis, easily treated
with oral antibiotics, to life-threatening sepsis and
multiple organ failure. Severe or life-threatening
infections are usually present as complicated UTI
cases. The term complicated urinary tract infection is
widely used for an infection that occurs in a patient wi
th a structural or functional abnormality of the
genitourinary tract that impedes urine
flow or in the presence of the underlying diseases[2l.
Therefore, all UTIs in patients with CKD are
considered complicated. Urosepsis refers to a
clinically manifested severe infection of the urinary
tract. It is assumed that ascending UTI from the
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bladder to the kidney, with resultant bacteremia, is the
primary cause of urosepsis. Urosepsis in adults
comprises approximately 25% of all sepsis cases
following an episode of cUTI[®l. Gram-negative rods
(75-85%) are most commonly associated with the
above-mentioned condition, while gram-positive
organisms are less frequently (15%) involved. While
urosepsis patients have the lowest mortality rate
among patients suffering from all causes of sepsis,
urosepsis may still lead to mortality rates of 25% to
60% in different patient groups[4. However, not all
patients with cUTI will develop urosepsis. A number
of studies have analyzed the risk factors for sepsis in
different patients population but not in CKD patients
with UTI[5-15]. Dellinger RP, et al. and Howell MD,
et al. discussed management of sepsis and septic
shock. Initial empiric antimicrobial therapy should
provide broad antimicrobial coverage against all
likely causative pathogens and should be adapted on
the basis of culture results, once available[16,17]. In
supportive treatment, patient require IVF with
Inotropic support, hemodialysis, ventilatory support
and few require further urological intervention.

Also, prudent use of antimicrobial agents for
prophylaxis and treatment of established infections, to
avoid selection of resistant strains. Antibiotic agents
should be chosen according to the predominant
pathogens at a given site of infection in the hospital
environment. It is crucial to recognize urosepsis
rapidly and to provide timely effective treatment, as
delay increases the chances of mortality. Hence, this
study was conducted to determine the microbiological
spectrum of urosepsis in CKD patients and the
treatment outcome.

MATERIAL AND METHODS

This study was done in our institute. Total 100
patients of chronic kidney disease suffering from
urosepsis who were subjected to detail clinical and
laboratory evaluations. The Inclusion Criteria was
patients more than 18 year of age, male & female
patients who gave valid informed written consent for
the study and patients fulfilling the Kidney Disease
Improving Global Outcome criteria for Chronic
Kidney Disease (CKD). Patients less than 18 year of

age and HIV, HBsAg, HCV Positive patients were
excluded from the study.

All the routine blood tests were performed and
samples sent to pathology and biochemistry
laboratories respectively. To detect bacteremia,
samples were sent for blood and urine cultures to
microbiology laboratory. The samples were processed
for the presence of any microorganism on blood agar,
MacConkey agar and chocolate agar. For urine
culture, mid-stream urine sample was collected in
sterile containers & sent to the microbiology
laboratory & processed within 1hr. Common culture
media used for bacterial growth was CLED medium
while for the fungal growth Sabouraud’s dextrose agar
was used. Blood samples were sent for testing of
HBsAg, HIV and HCV. HBsAg testing was done by
rapid chromatographic immunoassay for the
qualitative detection of Hepatitis B Surface Antigen.
HCV by Dot immunoassay for detection of antibody
to HCV and HIV 1 & 2 was done by Dot
immunoassay for detection of antibody to HIV. The
data was coded and entered into Microsoft Excel
spreadsheet. Analysis was done using SPSS version
25.0 (IBM SPSS Statistics Inc., Chicago, lllinois,
USA) Windows software program. Descriptive
statistics included computation of percentages, means
and standard deviations. The unpaired t test (for
guantitative data to compare two independent two
groups) was used for quantitative data comparison of
all clinical indicators. Chi-square test and fisher exact
test were used for qualitative data whenever two or
more than two groups were used to compare. Level of
significance was set at P value < 0.05.

RESULTS

The findings of blood and urine cultures along with
treatment given is enlisted in the tables below, On
blood culture, most common pathogen isolated was E.
coli i.e. 35%, 24% cultures were sterile, 10% had
colonies of Proteus, 6% shown Pseudomonas,
Klebsiella and Polymicrobial colonies each. CONS
was isolated in 5% patients, while staphylococci and
Streptococci growth was observed in 3% each, 1%
patient’s blood culture shown growth of Enterobacter
and Candida each.

Table 1: Organisms isolated on blood culture in study subjects

Organism Frequency | Percent (%)
E. coli 35 35
Sterile 24 24
Proteus 10 10

Klebsiella 6 6

Polymicrobial 6 6
Pseudomonas 6 6
CONS 5 5
Staphylococci 3 3
Streptococci 3 3
Candida 1 1
Enterobacter 1 1
Total 100 100

265

Journal of Advanced Medical and Dental Sciences Research [Vol. 7|Issue 1| January 2019


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8277778/#CR3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8277778/#CR4

Bansal S et al.

Table 2 shows organisms isolated on urine culture. Out of total 100 patients urine culture maximum growth of
49% of E. coli was seen, 12% had growth of Proteus, while Klebsiella and Pseudomonas growth was observed
in 10% and 7% patients respectively. 6% patient’s urine culture had growth of CONS, other organism.
Acinetobacter, Candida, Enterobacter growth in urine culture was seen in 4% study subjects each. 2% patients
had sterile urine culture report, while Polymicrobial growth was seen in 2% patients.

Table 2: Organisms isolated on urine culture in study subjects

Organism Frequency |Percent (%)
E. coli 49 49
Proteus 12 12
Klebsiella 10 10
Pseudomonas 7 7
CONS 6 6
Acinetobacter 4 4
Candida 4 4
Enterobacter 4 4
Sterile 2 2
Polymicrobial 2 2
Total 100 100
Table 3: Empirical antibiotic administered to study subjects.
Antibiotic Frequency | Percent (%)
Cefo-Sulb 60 60
Meropeneme 19 19
Cephalexin 15 15
Cefo-Sulb + Fluconazole 2 2
Cefo-Sulb + Voriconazole 2 2
Imipeneme 1 1
Pip-Taz 1 1
Total 100 100

Table 3 shows Empirical antibiotic administered to study subjects. In our study out of total 100 CKD patients, in
empirical treatment maximum patients 60 (60%) were treated with Cefo-Sulb, f/b 19 (19%) patient were treated
with Meropenem, f/b 15 (15%) were treated with Cephalexin f/b 2 (2%) each were treated with Imipeneme, Pip-
Taz, Cefo-sulb with fluconazole, and Cefo-Sulb with Voriconazole to treat urosepsis till discharge.

Table 4: Antibiotic sensitive to organism administered to study subjects.

Antibiotic | Frequency |Percent (%)
Cefo-Sulb 37 37
Meropenem 28 28
Pip-Taz 11 11
Imipenem 9 9
Cephalexin 8 8
Levofloxacin 5 5
Ceftriaxone 1 1
Fluconazole 1 1
Total 100 100

Table 4 shows Antibiotic sensitive to organism
administered to study subjects. In our study out of
total 100 CKD patients, according to culture and
sensitivity, maximum patients 37 (37%) were treated
with Cefo-Sulb, f/b 28 (28%) patient were treated
with Meropenem, f/b 11 (11%) were treated with Pip-
taz, f/b 9 (9%) patient were treated with Imipenem f/b
8 (8%) patient treated with Cephalexin, f/b 5 (5%)
patient were treated with Levofloxacin, f/b 1 (1%)
patient each were treated with Ceftriaxone and
Fluconazole to treat Urosepsis till discharge. It was
also observed in our study that fungal infection with
Candida was the most lethal organism causing death
i.e. 66%, next lethal was Pseudomonas 62%,

Enterobacter had 49% mortality and E. coli had least
mortality of 20%, thus though being most common E.
coli is least lethal whereas less common organism are
more lethal. Thus there was statistically very highly
significant (p<0.05) association of organism causing
urosepsis and leading to mortality.

DISCUSSION

The present study is an observational study of total
100 patients in a tertiary care institute. In present
study on blood culture, most common pathogen
isolated was E. coli i.e. 35%, 24% cultures were
sterile, 10% had colonies of Proteus, 6% shown
Pseudomonas, Klebsiella and Polymicrobial colonies
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each. CONS was isolated in 5% patients, while
staphylococci and Streptococci growth was observed
in 3% each, 1% patient’s blood culture shown growth
of Enterobacter and Candida each. Degoricija V, et
al[18] also found positive blood culture rate at
admission only 49% and found 31.2% E.coli followed
by 9.6% Pseudomonas aeruginosa. This finding was
also supported by Sugimoto K, et al.[19] and
Buonaiuto VA, et al.[20] showing E.coli as the
commonest organism in blood cultures with 18% and
67% respectively. Thus in all studies E. Coli was the
most common organism causing urosepsis. Out of
total 100 patients urine culture maximum growth of
49% of E. coli was seen, 12% had growth of Proteus,
while Kilebsiella and Pseudomonas growth was
observed in 10% and 7% patients respectively. 6%
patient’s urine culture had growth of CONS, other
organism. Acinetobacter, Candida, Enterobacter
growth in urine culture was seen in 4% study subjects
each. 2% patients had sterile urine culture report,
while Polymicrobial growth was seen in 2% patients.
Our result were consistent with Sugimoto K, et
al.,[19] Dreger NM, et al.,[12] also found E.coli most
common organism for urosepsis. Tandogdu Z, et
al.[14] also reported E.coli 52% common and 2"
common was Klebsiella 11% in Asian study of
bacterial spectrum in urosepsis. In our study out of
total 100 CKD patients, in empirical treatment
maximum patients 60 (60%) were treated with Cefo-
Sulb, flb 19 (19%) patient were treated with
Meropenem, f/b 15 (15%) were treated with
Cephalexin f/lb 2 (2%) each were treated with
Imipeneme, Pip-Taz, Cefo-sulb with fluconazole, and
Cefo-Sulb with Voriconazole to treat urosepsis till
discharge. out of total 100 CKD patients, according to
culture and sensitivity, maximum patients 37 (37%)
were treated with Cefo-Sulb, f/b 28 (28%) patient
were treated with Meropenem, f/b 11 (11%) were
treated with Pip-taz, f/b 9 (9%) patient were treated
with Imipenem f/b 8 (8%) patient treated with
Cephalexin, f/b 5 (5%) patient were treated with
Levofloxacin, f/lb 1 (1%) patient each were treated
with Ceftriaxone and Fluconazole to treat Urosepsis
till discharge. Dreger NM, et al.,[12] also found
similar results to this study. Supportive therapy 54
(54%) patient required IVF with Inotropic support for
management of urosepsis, 17 (17%) patient required
hemodialysis, (32%) patient required ventilatory
support for treatment, similar result were found in
research by Van Vught LA, et al.[21]. where
ventilator was required in 37 % patients and inotropes
in 22% patients. 35 (35%) were referred for urological
intervention for treatment of urosepsis. In the present
study, 25 patients expired during the treatment in
hospital due to urosepsis, mortality was higher in
older age group, and male population had more
mortality than female patients with a ratio of 2:1.

CONCLUSION

The predominant bacterium responsible for urosepsis
in the current investigation was Escherichia coli,
accounting for 49% of cases. The most often
administered empirical antibiotics were
Cefoperazone-Sulbactam (60%) and Meropenem
(19%). Among the patients, 37% showed sensitivity to
Cefoperazone-Sulbactam and 28% showed sensitivity
to Meropenem. Timely microbiological studies, such
as culture sensitivity testing, are recommended to
facilitate the administration of appropriate antibiotics
to patients. This approach helps to reduce antibiotic
resistance and the risk of death.
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