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Abstract
Background: Indwelling urinary catheters are frequently used in critically ill patients. Approximately
66% of patients in intensive care have a urinary catheter in place. Catheter-associated urinary tract
infection (CAUTI) is a significant cause of morbidity and mortality, affecting all ages. Antibiotic
resistance is one of the biggest public health challenges of our time. Infection with antibiotic-resistant
bacteria has become an increasingly complex problem in ICU.
Objective: To identify catheter-associated uropathogens and their antimicrobial susceptibility pattern
by VITEK2 automated system in intensive care unit patients in Rajshahi Medical College Hospital.
Material and Method: A cross-sectional descriptive study was conducted in the Microbiology
department of Rajshahi Medical College, the Intensive Care Unit of Rajshahi Medical College Hospital,
and a commercial laboratory in Rajshahi during the period of January 2021 to December 2021. The
specimen (urine) was inoculated in blood agar, nutrient agar, and MacConkey's agar media and
incubated aerobically at 37°C for 24 hours. Bacterial isolations and susceptibility tests were done by
VITEK?2 automated system.
Result: Out of the total 96 samples, culture yielded growth was 36 (37.50%), and culture-negative
cases were 60(62.50%). In all age groups, males were predominant, totaling 63 (66.20%). A maximum
of 33 cases were found in the age group of 18-30 years where males 23(69.70%) and females
10(30.30%). Among the culture-positive isolates, gram-negative organisms were higher (87.17%) than
gram-positive (12.82%). Among 39 isolates, Escherichia coli was the predominant organism of
12(30.76%). Other isolates were Klebsiella spp. 10(25.64%), Pseudomonas spp. 5(12.82%),
Acinetobacter spp. 4(10.25%), Enterobacter spp. 2(05.12%), CoNS 3(07.69%) respectively. Regarding
the antimicrobial susceptibility test, gram-negative organisms were highly susceptible to Colistin,
followed by Ertapenem, Imipenem, Meropenem, and Amikacin. The most effective drugs for Gram-
positive were Linezolid. Other susceptible drugs against Gram-positive bacteria were Vancomycin
and Tigecycline.
Conclusion: Most of the isolated bacteria are multidrug resistant. Determining antimicrobial
susceptibility by VITEK2 will aid the physician in choosing appropriate antibiotics and treating
multidrug-resistant cases.
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Introduction

morbidity, hospital stay,

and even death

Urinary tract infections (UTIs) is one of the
leading cause of hospital visits worldwide. It also
accounts for about 30%-40% of all hospital-
associated infections leading to increased

immunocompromised patients." The most critical
risk factor for developing UTI in a hospital is
urinary catheterization which is around 15-25% of
all hospitalized patients. Approximately 150
million people develop catheter-associated UTlIs
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worldwide, resulting in a significant financial
burden.?

Patients with a urinary catheter for more than 48
hours who develop at least two of the signs or
symptoms of fever (>38), urgency, frequency,
dysuria, or suprapubic tenderness with no other
recognized cause are clinically defined as a case of
CA-UTI.? Patients admitted to intensive care units
(ICUs) are the most susceptible host for
developing UTI due to their more frequent
necessity of urinary catheterization and longer
duration of catheter use. Other risk factors are
Female gender, antibiotic use, diabetes mellitus,
renal failure, malnutrition, omissions in urinary
catheter care, contamination of drainage bags, and
periurethral colonization.*

Etiological characteristics of CAUTI vary among
countries and even hospitals in the same country.
Most infections are caused by Escherichia coli,
followed by Pseudomonas spp, Proteus species,
Staphylococcus aureus, Klebsiella spp., and
Acinetobacter spp. Most of the infections are
antibiotic-resistant, which is due to the widespread
misuse of antibiotics.” Rapid and reliable
identification and antimicrobial susceptibility of
microorganisms are essential for effectively
managing infectious diseases. VITEK 2 plays a
significant role in fulfilling the demand as it gives

Results
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identification results within 4-6 hours, and AST is
usually available within 16- 18 hours.°

Now a day, antibiotic-resistant bacteria are a
significant threat among critically ill patients in
ICU.  Antimicrobial-resistant ~ patterns  are
constantly changing with time. So it is necessary
to conduct surveillance studies to obtain data
about the regional microorganisms and their
susceptibility to antibiotics. This study is aimed to
provide such information for our clinicians.”’

Materials and Methods

A cross-sectional type of descriptive study was
conducted in the Microbiology department of
Rajshahi Medical College, the Intensive Care Unit
department of Rajshahi Medical College Hospital,
and a commercial laboratory in Rajshahi from
January 2021 to December 2021. The samples
from the patients were collected in aseptic
precautions. The specimen (urine) was inoculated
in blood agar, nutrient agar and MacConkey's agar
media and incubated aerobically at 37°C for 24
hours. If culture plates showed the growth of
bacteria, then subculture was done on blood agar
and MacConkey agar for a pure colony. Then
bacterial isolations and susceptibility tests were
done by the VITEK2 automated system.

Table 1: Age and sex distribution of samples ( N= 96).

Age (Years) Sex Total

Male Female N (%)
18-30 23 (23.95%) 10 (10.42%) 33 (34.37%)
31-40 12 (12.50%) 08 (08.33%) 20 (20.83%)
41-50 15 (15.62%) 09 (09.38%) 24 (25.00%)
51-60 07 (07.29%) 04(04.16%) 11 (11.45%)
>60 06 (06.25%) 02 (2.08%) 08 (08.33%)
Total 63(65.62%) 33(34.37%) 96 (100%)

Table I shows five age groups. Males were predominant, with a total number of 63 (65.62%). A
maximum of 33(34.37%) cases were found in the age group of 18-30 years where males 23(23.95%) and

females 10(10.42%).
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Table 2: Duration of catheterization and occurrence of UTI (N=96).

Considering the duration of catheterization, the majority of the culture-positive cases (57.14%) were
found where catheterization remained prolonged (>8 days)

Days of Number of suspected Number of culture- Percentage
catheterization cases positive cases

2-3 44 13 29.54%

4-7 31 11 35.48%

>8 21 12 57.14%

Table 3: Analysis of culture results of collected samples (N=96).

Result of the culture Number Percentage
Culture positive 36 37.50%
Culture negative 60 62.50%

Out of 96 samples, 36(37.50%) were culture positive, and 60 (62.50%) were culture-negative.
Table 4: Distribution of bacteria in clinical samples of ICU (N=39).

Bacteria Number (Percentages)
Escherichia coli 12(30.76%)
Klebsiella spp. 10(25.64%)
Pseudomonas spp. 5(12.82%)
Acinetobacter spp. 4(10.25%)
Enterobacter spp. 2(05.12%)
Stenotrophomonas spp. 1(02.56%)
Enterococci spp. 1(02.56%)
Staphylococcus spp. 1(02.56%)
CONs 3(07.69%)
Total 39(100.00%)

Among 39 isolates, Escherichia coli was the predominant organism of 12(30.76%).
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Table 5: Antimicrobial sensitivity patterns of commonly isolated bacteria.

Antimicrobial agents Escherichiacoli  Klebsiella Pseudomonas  Acinetobacter
(12) spp. (10) spp. (10) spp. (04)

Ampicillin 8.33% 0 - -
Amoxicillin/ Clavulanic Acid 58.33% 10% - -
Piperacillin/ Tazobactum 66.66% 10% - 0
Cefuroxime 33.33% 0 - -
Cefuroxime Axetil 33.33% 0 - -
Ceftriaxone 25% 0 - 0
Cefoperazone/ Sulbactam 66.66% 30% 40% 0
Cefepime 66.66% 10% 40% 0
Ertapepem 83.33% 100% - -
Imipenem 75% 40% 60% 0
Meropenem 83.33% 40% 60% 0
Amikacin 83.33% 30% 60% -
Gentamicin 83.33% 30% 40% 0
Nalidixic acid 83.33% 10% - -
Ciprofloxacin 16.66% 10% 40% 0
Tigecycline 100% - 0 75%
Nitrofurantoin 75% 20% - -
Colistin 83.33% 100% 20% 75%
Trimethoprim/ 33.33% 20% - 25%

Sulfamethoxazole

Table V shows the antimicrobial sensitivity pattern of commonly isolated bacteria. Escherichia coli
shows the highest sensitivity (100%) against Tigecycline, followed by Colistin, Amikacin, Gentamicin,
Meropenem, and Ertapenem (83.33%, respectively). Klebsiella spp. showed the highest sensitivity
(100%) against Colistin and Ertapenem. The highest sensitivity (60%) against Pseudomonas spp shows
against Amikacin, Imipenem, and Meropenem. Tigecycline and Colistin show 75% sensitivity against

Acinetobacter spp.

Discussion

A total of 96 specimens ( urine) were collected
from clinically suspected infected patients from
the intensive care unit of RMCH for isolation,
and antimicrobial

identification,
pattern.

susceptibility

Table | shows the age and sex distribution of
various clinical samples. Among them, 63
(65.62%) were male, and 33 (34.37%) were
female. This study is nearly similar to Ahmed et
al. in Bangladesh and Paary et al. in India, who
also found male: female ratio of 60%: 40% and
64.2%: 34.8%, respectively.®® Female has less
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excess to hospital care due to financial and social
factors, so the number of female patients may be
less (Akter et al.)."® Our study is nearly dissimilar
to the study of De et al. in India; Shaikh in
Pakistan, where the male and female isolation
rates were 45.8%: 54.2% and 52.6%: 47.4%,
respectively.***? This may be due to geographical,
and racial differences.

Table I also shows the age distribution of various
infection cases. A maximum of 33 (34.37%) cases
were found within the age group of 18- 30 years.
Our study is nearly similar with the study of Afroz
et al. in Bangladesh and Dutta et al. in India found
isolates rates were 35.7% and 36%,
respectively.’*** However, Ahmed et al. in
Bangladesh found the major age group was 61-70;
De et al. in India found the major age group was
45-59.8 This may be due to the variation in the
study population, geography, living condition, and
racial factor.

Table Il shows that considering the duration of
catheterization, in the present study, most cases
(57.14%) were found where catheterization
remains more than eight days. Similar findings
were observed by Majumder et al. in Bangladesh
and Sangamithra et al. in India were 71% and
57%, respectively.'>*®

Out of 96 samples, 36(37.50%) were culture
positive, and 60 (62.50%) were culture-negative
(Table 1), according to the study of Fatema et al.
in Bangladesh and Deptula et al. in Poland who
found culture-positive cases, 42.40% and 39.8%
respectively.!*® This finding differed from other
studies like Amin et al. in Bangladesh and De et
al. in India, which found around 22.7% and 19%,
respectively."*** The relatively high incidence of
infections in this study may be due to poor
nutritional status, poor adherence to aseptic
measures, and high proportion of mechanical
ventilation (Akter et al.). *°

According to Gram  Staining characteristics,
34(87.17%) isolated organisms were Gram-
negative, and 5 (12.82%) were Gram-positive. Our
study is nearly similar to the study of Alam in
Bangladesh (Gram-negative (90.18%) and Gram-
positive (9.82%); Khan et al. in India (Gram-
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negative (82.5) and Gram-positive (17.5%).%%
Our study is nearly dissimilar to the study of De
et al. in India (Gram-negative (66.3%) and Gram-
positive (33.6%); Kanj et al. in Argentina (Gram-
negative (81.8) and Gram-positive (18.2%).*?

This study observed mixed bacterial infection in
03 (07.69%) cases. It was similar to Alam in
Bangladesh (10.20%). Dissimilarity showed with
Subramanya in India (21.15%).2°%

Among 39 isolates, Escherichia coli was the
predominant organism of 12(30.76%). Many
studies have found Escherichia coli as the most
prevalent organism, but their percentage greatly
varied. Alam in Bangladesh and Dutta et al. in
India found 33.13% and 26%, respectively.?®
These findings were nearly similar to the present
study. Lower isolation was observed by Khan et
al. in India.*

Other gram-negative isolates were Klebsiella spp.
10(25.64%), Pseudomonas spp. 5(12.82%),
Acinetobacter spp. 4(10.25%), Enterobacter spp.
2(05.12%), Stenotrophomonas spp. 1(02.56%).
This study was in agreement with other studies by
Khan et al. in India (Klebsiella spp.24.6%,
Pseudomonas spp. 20.2%, Acinetobacter spp.
15.8%); Qadder et al. in Pakistan (Klebsiella spp.
12.2%, Pseudomonas spp. 13%, Acinetobacter
spp. 15.3%).2"* Dissimilarity was observed with
Fatema et al. in Bangladesh (Klebsiella spp.9.9%,
Pseudomonas spp. 21.5%, Acinetobacter spp.
46.5%, Enterobacter spp. .1%) and Rosenthal et
al.in USA (Pseudomonas spp. 9%), Acinetobacter
spp. 22%), Enterobacter spp. 22%).""%

In the present study, among the isolated gram-
positive bacteria, 1(02.56%) was Enterococci spp.,
and 1(02.56%) was Staphylococcus  spp.
Furthermore, 3(07.69%) were coagulase-negative
Staphylococcus. This was in accordance with the
findings of Fatema et al. in Bangladesh
(Enterococci  spp. 0.2%, Staphylococcus spp.
02.9%); Kanj et al. in Argentina (Enterococci spp.
01.80%, coagulase-negative
Staphylococcus.7.3%). Dissimilarity ~ was
observed with Dutta et al. in India (Enterococci
spp. 15 %, Staphylococcus spp. 12%) and Safdar
et al. in the USA (Enterococci spp. 12 %,

17,22
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Staphylococcus spp. 6.5, coagulase-negative
Staphylococcus 20.5%).**?® The difference may be
attributed to the difference in geographical
location, nutritional status, health care settings,
and immune status of patient (Bhandari et al.).”

The pattern of antimicrobial resistance is essential
for epidemiological and clinical purposes. The
present  study shows the  antimicrobial
susceptibility pattern of E. coli (Table VI) that was
the predominant organism, showing the highest
sensitive to Tigecycline (100%), followed by
Colistin, Amikacin, Gentamycin, Meropenem,
and Ertapenem (83.33% respectively). This study
conformed with the reports of Afroz et al. in
Bangladesh, who found Colistin 89% sensitive,
followed by Amikacin and Imipenem 67%, and
Behra A et al. in India found Colistin 94.5%,
Meropenem 94.5% sensitive.’*?®®  Our study is
slightly dissimilar with the finding of Jesmin et al.
in Bangladesh (Amikacin 28.57%, Gentamicin
14.29%, Meropenem 50%); Khan et al. India
Amikacin 40%, Meropenem 48% )
respectively.”#

The second prevalent organism, Klebsiella
pneumoniae, shows the highest sensitivity towards
Colistin and Ertapenem (100%, respectively),
followed by Imipenem and Meropenem (40%,
respectively). These findings were nearly
comparable with other studies by Fatema et al. in
Bangladesh (Colistin 100%, Imipenem 45.2%);
Khan et al. in India (Colistin 100%)."?" The
highest sensitivity of Pseudomonas aeruginosa is
shown by Amikacin, Meropenem, and Imipenem
(60%, respectively). Similar reports were found in
the study conducted by Majumder et al. in
Bangladesh ( Amikacin 57.14%, Imipenem
85.71%). Ahmed et al. in Bangladesh ( Amikacin
50%, Meopenem 66.1%)."® Dissimilarity found
by Fatema et al. in Bangladesh ( Amikacin 28.6%,
Imipenem 14.97%), Rosenthal et al. in Argentina
( Amikacin 90%, Imipenem 73.9%).""*

The antimicrobial susceptibility pattern of
Acinetobacter ~ baumannii  complex  shows
Tigecycline and Colistin  75% sensitive, followed
by Trimethoprim/  Sulfamethoxazole 25%
respectively). Nearly similar results were also
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observed by Afroz et al. in Bangladesh ( Colistin
78%) and Khan et al. in India (Tigecycline and
Colistin 100%)."*?* A bit different results were
observed by Fatema et al. in Bangladesh
(Trimethoprim/ Sulfamethoxazole 3.85%); Jesmin
et al. in Bangladesh ( Colistin 58.33%,
Trimethoprim/ Sulfamethoxazole 66.67%)."%

The most effective drugs for Gram-positive were
Linezolid. Other susceptible drugs against Gram-
positive  bacteria were Vancomycin and
Tigecycline. These findings were similar to Afroz
et al. in Bangladesh.™

This present situation in the ICU is alarming
because most isolated bacteria were multidrug
resistant. So rapid, reliable diagnosis of bacteria
with appropriate AST is crucial for reducing
mortality and morbidity.

Conclusion

Most of the isolated bacteria are multidrug
resistant. Therefore, determining antimicrobial
susceptibility by VITEK2 will aid the physician in
choosing appropriate antibiotics and treating
multidrug-resistant cases.

Conflict of interest: None declared

References

1. Keter D, Aktas F, Tunccan OG, Murat D, Kalkanci A, Biter G,
Keten HS. Catheter-associated urinary tract infections in
intensive care units at a university hospital in Turkey. Bosn J
Basic Med Sci. 2014; 14(4): 227-233.

2. Ferri M, Ranucci E, Romagnoli P, Giaccone V. Antimicrobial
resistance: A global emerging threat to public health system.
Crit Rev Food Sci Nutr. 2017; 57:2057-2876.

3. Horan TC, Andrus M, Dudeck MA. CDC/ NHSH surveillance
definition of heath care- associated infection and criteria for
specific types of infections in the acute care setting. Am J Infec
Control. 2008; 36:309-332.

4. Laupland KB, Bagshaw SM, Gregson DB, Kirkpatrick AW,
Ross T, Church DL. Intensive care unit-acquired urinary tract
infections in a regional critical care system. Crit Care. 2005;
9(2): 1186.

5. Mohiuddin M, Hag J, Hog M. Microbiology of nosocomial
infection in tertiaty hospital of Dhaka city. Bangladesh Journal
of Medical Microbiology. 2010; 4:32-38.

6. Shetty N, Hill G, Ridgway GL. The vitek analyser for routine
bacterial identification and susceptibility testing: protocols,
problems and pitfalls. J Clin Pathol. 1998; 52:316-323.

7. Quazi TI, Siddiqui MMR, Farhana R, Amin MR. Patterns of
antimicrobial resistance among intensive care unit patients of a



49

10.

1.

12.

13.

14.

15.

16.

17.

18.

private medical college hospital Dhaka. Bangladesh J
Medicine.2014; 25:47-51.

Ahmed |, Rabbi B, Suttana S. Antibiotic resistance in
Bangladesh: A systemic review. International Journal of
Infectious Disease. 2019; 80: 54-61.

Paary TTS, Kalaiselvan MS, renuka MK, Arunkumar. Clinical
profile and outcome of patients with severe sepsis treated in an
intensive care unit in India. Ceylon Medical Journal. 2016; 61:
181-184.

Akter R, Hossan M, Biswas RS. Prevalence of urinary tract
infection in patient with indewlling cather in Chittagong Medical
College Hospital. Chitagong Maa-O- Shishu Hospital Medical
College Journal. 2018; 17:1.

De M, Mukherjee D. A study on hospital acquired infections
among patient in a tertiary care hospital of Darjeeling District,
West Bengal. Bengle Journal of Otolaryngology and Head
Neck Surgery. 2018; 1: 26.

Shaikh JM, Devrajani BR, Akhund T, Bibi |. Frequency, pattern
and etiology of nosocomial infection in intensive care unit: An
experience at a tertiary care hospital. J Ayub Med Coll
Abbottabad. 2008; 37-40.

Afroz H, Fakruddin M, Masud MR, Islam K. Incidence of risk
factor for hospital acquired in a tertiary care hospital of Dhaka
Bangladesh. Bangladesh Journal of Medical Science. 2017;
16.

Dutta V, Bora |, Khyriem AB, Phukan AC, Durairajan E. Study
of nosocomial infection among the patients admitted in the
intensive care units of a tertiary care center in North East India.
[JSR- International Journal of Scientific Research. 2017;
6.2277: 55-60.

Majumder MI, Ahmed T, Ali M, Islam B, Chowdhury H.
Bacteriology and antibiotic sensitivity patterns of urine and
biofilm in patients with indwelling urinary catheter in a tertiary
hospital in Bangladesh. J Bacteriol Parasitol. 2014; 5 : 100-
191.

Sangamithra V, Sneka, Praveen S, Manonmoney. Incidence of
catheter associated urinary track infection in Medical ICU in
tertiary care hospital. Int.J.Curr.Microbial.App.Sci.2017; 6(4):
662-669.

Fatema K, Ahsan ASM, Barai L, Ahmad F, Haq JA, Farugm
FO. Bacterial profile and their antimicrobial resistance in an
ICU of Bangladesh; Comparisn of four studies from
2004t02011. Bangladesh. Crit Care J. 2016; 4: 2.

Deptula A, Trejnowska E, Dubiel G, Zukowski M. Prevalence of
health care associated infections in Polish adult intensive care
units: Summary data from the ECDC European point
prevalence survey of hospital associated infections and

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

TAJ December 2022; Volume 35 Number-2

antimicrobial use in Poland 2012-2014. J Hosp Infect.2017; 96:
145-150.

Amin ZA, Nahar N. Hospital acquired infection in a tertiary
military hoapital in Dhaka, Bangladesh. International Journal of
Infectious diseases and Therapy. 2017; 2(2): 35-39.

Alam SKS. Bacterial causes of ventilator associated respiratory
tract infections and catheter associated urinary track infections
with their antibiotic resistance patterns among patients of ICU
of Dhaka Medical College, Book. 2017.

Khan MID, Basu CA, Kiran LCS, Trivedi LCS, Pandit MP,
Chattoraj BA. Device associated health care associated
infections and the caveat of multiresistance in a
multidisciplinary intensive care unit. Medical Journal
ArmedForces India. 2017; 73: 222-231.

Kanji SS, Kanafani ZA, Almuddin L, Rosenthal VD. Internation
nosocomial infection control control consortium finding of
device- associated infections rate in intensive care unit of a
Lebanese university hospital. Journal of Global Infection
Diseases.2012; 4:1.

Subramanya C. Clinical profile of patients with infection in
intensive care units in tersiary care hospital. Evolution Med
Dent Sci. 2021; 10: 2278-4802.

Qadeer A, Akter A, ain QU, Monsoor S, Ishtiag W, llyas A,
Khan AY,Ajam Y. Antibiogram og medical intensive care unit at
tertiary care hospital setting of Pakistan. Open Acess Original
Article. 2016; 809:1-9.

Rosenthal VD, Maki DG, Salomao R, Moreno CA, Higuera F,
Abougal R, Leblebicioglu H. Device associated nosocomial
infections in 55 intensive care units of 8 developing countries.
Annaks of Internal Medicine. 2006; 583.

Safdar N, Crnich CJ, Maki DG. Nosocomial infections in the
intensive care unit associated with invasive medical device.
Current Science Inc. 2001; 3: 487-495.

Bhandari P, Thapa G, Pokhrel BM, Bhatta DR, Devkota
U.Nosocomial isolates and their drug resistance pattern in ICU
patients at National Institute of Neurological and Allied
Sciences, Nepal. International Journal of Microbiology. 2015;
572163:6.

Behera AR, Jena S, Sethi RK. Device associated hospital
acquired infections in a tertiary care hospital in Western
Odisha. National Journal of Laboratory Medicine. 2022; 11(1):
10.

Jesmin H, Ahasan HN, Asaduzzaman M, Islam AK.
Antimicrobial resistance among intensive care unit patients in a
tertiary care hospital of Bangladesh. Bangladesh J Medicine.
2021; 32:5-11..

All correspondence to

Fatema Tuz Zohora

Lecturer, Dept. of Microbiology

Rajshahi Medical College, Rajshahi, Bangladesh
E-mail: drfzt50@yahoo.com



