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Abstract
Background: Throughout the world multi-drug resistant hospital acquired infections (HAI) are one of the 
leading causes of deaths and morbidity amongst hospitalized patients. Objective: The aim of study was to 
identify prevalence and variations of predominant microorganisms and their drug sensitivity and resistance 
pattern in a tertiary care public hospital, Dhaka, Bangladesh. Methodology: The study was conducted in 
Intensive Care Unit (ICU), High Dependency Unit (HDU), Post-operative ward and general wards of a 
tertiary care publicNeuro- hospital in Dhaka during 1st January, 2017 to 31st December, 2018. Patients 
admitted in any of the four units (ICU, HDU, Post-operative and general wards) of the hospital who were 
clinically suspected of having acquired any infection after 48 hours of admission to the ICUs were included. 
Depending on the clinical suspicion laboratory samples were collected from the patients. Samples were 
subjected to the testing and antibiotic sensitivity. Results: A total number of total 1672 samples from these 
patients yielded clinically relevant microorganisms. Of these samples, 273 were respiratory specimens were 
tracheal aspirate; 537 were urine; 377 were blood; 396 were cerebrospinal fluids; and 82 were other clinical 
samples. More than two-third samples were growth negative (71.4%) and only one-thirdsamples (28.6%) 
were growth positive. Maximum growth negative in blood samples and about half of samples of urine and 
tracheal aspirates were growth negative. About 80% were Gram-negative bacteria like Escherichia coli, 
Pseudomonas spp., Klebsiella whereas gram-positive organisms were about 20%. Most of the pathogens 
were Multi-drug resistance. Conclusion: Among HAIs Multidrug-resistant Gram-negative bacteria are the 
main challenge. Regular updating resistance of microbial are needed to develop antibiotic guideline to 
combat these infections and reduce morbidity and mortality.  [Journal of National Institute of Neurosciences 
Bangladesh, July 2020;6(2): 82-86]
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Introduction
A "hospital acquired infection (HAI)"-has been defined 
by WHO as: "an infection acquired in hospital by a 
patient who was admitted for a reason other than that 
infection," or as "an infection occurring in a patient in a 

hospital or other health care facility in whom the 
infection was not present or incubating at the time of 
admission1. Such infections have also been called 
"nosocomial infections" and sometimes- "hospital 
associated infection”2. Healthcare-associated infections 

(HAI) are regarded as the most common adverse events 
in health care service delivery. Evidence indicates HAIs 
lead to prolonged hospital stay, long-term disability, 
increased antimicrobial resistance, additional financial 
burden, and even avoidable deaths3. The Study on the 
Efficiency of Nosocomial Infection Control (SENIC) 
project demonstrated the importance of surveillance to 
reduce HAI rates, with data indicating 32% of HAIs 
could be prevented if all hospitals conducted effective 
infection surveillance and control programs4. 
The majority of international and national studies 
estimate the burden of HAIs through two methods: 
point-prevalence surveys and self-report for targeted 
infections. The US National Healthcare Safety Network 
(NHSN), German national nosocomial infections 
surveillance system (KISS), and the International 
Nosocomial Infection Control Consortium (INICC) 
reported targeted HAI data, such as: device-associated 
infections rates5-7. In Bangladesh, there are few study 
conducted in this field. A study done by Zhang et al8 
showed that respiratory tract infection (43.80%) 
accounted for the most substantial proportion of HAIs, 
followed by bloodstream infections (15.74%), and 
urinary tract infection (12.69%) . Another study by Cai et 
al9 showed that the most common HAIs were unspecified 
clinical sepsis (25.5%) and pneumonia (24.8%). 
Staphylococcus aureus (12.9%) and Pseudomonas 
aeruginosa (11.5%) are the most common pathogens 
implicated in HAIs. A study on post caesarean wound 
infection in Dhaka Medical College Hospital showed that 
35.3% of caesarean patients developed hospital acquired 
infection10. A study on 299 admitted patients of Dhaka 
Medical College Hospital 34(11.37%) were found 
affected by HAI. Surgical wound infection was the most 
prevalent (44.1%) among the various types of HAI 
followed by urinary tract infection (26.5%) and skin and 
soft tissue infection (14.7%)11. Another study showed 
prevalence of HAI was 10.3%. Intensive care units were 
the most affected wards (34.5%). Urinary tract infection 
was the most common infected site (35%). 
Microbiological documentation was available in 61% of 
HAI. Staphylococcus was the organism most commonly 
isolated (18.7%)12.
The types of HAI and microbials vary from country to 
country, region to region, hospital to hospital even ward 
to ward. Almost forty percent of all hospital-acquired 
infections are urinary tract infection, 80% of them are 
associated with the use of indwelling catheter. Surgical 
wound infections are covering 5-15% of HAI depending 
on the type of operation and patient’s physical status13-15. 
In a past few years it has been determined that 

Gram-negative bacteria become the predominant 
pathogen of HAIs and carbapenem resistance among 
these pathogens doubled in all hospitals of Bangladesh. 
Therefore, monitoring ICU pathogens and documenting 
their antimicrobial resistance are essential to ensure the 
prompt organization of measures related to preventive, 
control and therapeutic actions.

Methodology
This study was conducted in National Institute of 
Neurosciences & Hospital, Dhaka, Bangladesh. This 
hospital has a total of 300 patient beds, 12 of which are 
in the ICUs, 8 beds HDUs, 9 beds are post-operative 
wards. It had been focused on organisms isolated from 
general wards, post-operative wards, and ICU and HDU 
patients between 1st January 2017 to 31st December 
2018. This database was produced by active, 
prospective, and patient-based surveillance studies that 
were performed throughout the investigation period. 
The data were obtained from microbiological laboratory 
department. Antimicrobial resistance determinants were 
selected as extended-spectrum beta-lactamase (ESBL) 
production and carbapenem resistance for Escherichia 
coli and Klebsiella pneumoniae, carbapenem resistance 
for Acinetobacter species and Pseudomonas aeruginosa 
strains, methicillin resistance for Staphylococci, and 
vancomycin resistance for Enterococcus species.
Microbiological Analyses: The clinical samples 
including blood, urine, cerebrospinal fluid, sputum, 
wound swabs, pus, catheter, and tracheal aspirate, 
obtained from the ICU patients, were inoculated in 
blood agar, eosin-methylene blue agar, chocolate agar, 
and Sabouraud dextrose agar media (Oxoid Ltd., 
Hampshire, UK) and incubated at 35OC for 24 to 48 
hours. The growing organisms were identified using 
classical bacteriologic methods and automatized 
identification systems (Vitek II, BioMerieux, Marcy 
I’Etoile, France; BD Phoenix, Becton Dickinson and 
Company, New Jersey, USA). We evaluated the 
antimicrobial susceptibility of the strains using the disc 
diffusion method and analyzed the results according to 
the recommendations of the Clinical and Laboratory 
Standards Institute (CLSI)16. The ESBL production of 
Enterobacteriaceae was investigated using the 
double-disc synergy test; the carbapenem resistance of 
Gram-negative bacteria was investigated using 
imipenem disc susceptibility, the methicillin resistance 
of staphylococci was studied using cefoxitin disc 
susceptibility test, and the vancomycin resistance of 
Enterococcus spp. was investigated using vancomycin 
disc susceptibility test according to the CLSI criteria16.

Statistical Analysis: The collected data were expressed 
as numbers (n) and percentages (%). Changes in the 
frequencies of the pathogens and in their antimicrobial 
resistance as a function of time were calculated as 
medians with 25% - 75% ratios, and we compared the 
results using the Mann-Whitney U test in IBM SPSS 
Version-16 Statistical software (IBM Corporation, New 
York, USA). 

Results
In total, 1672 samples from these patients yielded 
clinically relevant microorganisms. Of these samples, 
273 were respiratory specimens were tracheal aspirate; 
537 were urine; 377 were blood; 396 were 
cerebrospinal fluids; and 82 were other clinical 
samples. More than two third samples were growth 
negative (71.4%) and only 28.6% samples were growth 
positive (Figure I). 

 

Maximum growth negative in blood samples and about 
half of samples of urine and tracheal aspirates were 
growth negative (Figure II). 

Gram-negative bacteria like Escherichia coli, 
Pseudomonas spp., Klebsiella species were about 80% 
and all are almost equally distributed whereas 
gram-positive organisms like staphylococcus aureus 
was about 20% (Figure-III). 

Most of the pathogens were Multidrug resistance 
(Figure IV).

Discussion
Healthcare-associated infections (HAIs) are the most 
frequent health problem related to healthcare delivery 
worldwide. It is reported that respiratory tract infection 
(43.80%) accounted for the most substantial proportion 
of HAIs, followed by bloodstream infections (15.74%), 
and urinary tract infection (12.69%)17. Increasing and 
differentiating antimicrobial resistance are confusing 
for clinicians for selecting the most appropriate 
treatment options. However, early initiation of effective 
treatment is the key determinant for better outcomes 
from HAIs. Therefore, investigating the pathogen 
profiles and monitoring their antimicrobial 
susceptibility are valuable for many clinical 
departments for successful management of these 
patients. In this study, we observed that a significant 
fraction (about 80%) of our pathogens were 
Gram-negative bacteria especially in urine samples that 

is similar to study done by Kumamoto et al18. In 
contrast, S. aureus was found as the leading pathogen 
in tracheal aspirates which is similar to study done by 
Jakribettu et al19. We think that these Gram-positive 
bacteria might have been associated with the poor 
practice of chlorhexidine-based hand disinfectants in 
our hospital. 
Current studies have demonstrated that multidrug- 
resistant Gram-negative bacteria have been a growing 
concern for patients in ICUs due to their significant 
effect on patient mortality. In a multicenter 
point-prevalence study conducted in Turkey, 
researchers reported that Gram-negative bacteria 
constituted nearly 75% of all ICU pathogens. 
Furthermore, more than half of Acinetobacter spp. and 
P. aeruginosa strains were found as multidrug-resistant 
or extensively drug-resistant20-23. In this study, we 
observed that the frequency of S. aureus, one of the 
major nosocomial pathogens in tracheal aspirates This 
result might be one of the most significant outputs of 
this study, with a high concordance of the results from 
the current literature24-26.The most worrisome outcome 
of this study is the pathogens are resistant to most of 
the antibiotics like Meropenam, tazobactum/ 
piperacillin and colistin are the last group of 
antimicrobials have more than 50% resistance against 
multidrug-resistant Gram-negative organisms that is 
similar to these studies27-29. 
All of the above-mentioned data indicate that the 
implemented infection control practices and applied 
antimicrobial use policies in our hospital have provided 
some benefits on the frequencies Gram-positive 
bacteria, and some carbapenem-susceptible 
Gram-negative bacteria. However, it seems that they 
have failed to limit the spread of carbapenem-resistant 
Gram-negative pathogens and s. aureus in our settings. 
In another study performed in a Turkish tertiary care 
hospital, the authors reported that the frequencies of 
top three Gram-negative pathogens including P. 
aeruginosa, A. baumannii, and E. coli significantly 
reduced following the reconstruction of the ICUs for 
acclimatization and staff education30. Therefore, in 
addition to enforced infection control measures, 
providing adequate space and improving the ventilation 
systems in ICUs can provide positive benefits in 
combating hospital pathogens. It should be underline 
that lacking data belonging to two significant anaerobic 
HAI pathogens including Bacteroides spp. and 
Clostridium difficile may be the most important 
limitation of this study. Furthermore, as a second 
limitation, this study was performed in a single center 

neuro-based hospital rather than a general hospital, 
nationwide or multicenter surveillance. However, we 
think that this study is one of the most important 
investigations from Bangladesh in the last one year as 
the data were collected by the microbiology department 
of the hospital.

Conclusion
This present work reveals that multidrug-resistant 
Gram-negative bacteria are one of the predominant 
pathogens in urine which may be due to 
catheterization. On the other hand, in endotracheal 
aspirate culture Staphylococcus aureus is the main 
causative agents that are very alarming.
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Introduction
A "hospital acquired infection (HAI)"-has been defined 
by WHO as: "an infection acquired in hospital by a 
patient who was admitted for a reason other than that 
infection," or as "an infection occurring in a patient in a 

hospital or other health care facility in whom the 
infection was not present or incubating at the time of 
admission1. Such infections have also been called 
"nosocomial infections" and sometimes- "hospital 
associated infection”2. Healthcare-associated infections 

(HAI) are regarded as the most common adverse events 
in health care service delivery. Evidence indicates HAIs 
lead to prolonged hospital stay, long-term disability, 
increased antimicrobial resistance, additional financial 
burden, and even avoidable deaths3. The Study on the 
Efficiency of Nosocomial Infection Control (SENIC) 
project demonstrated the importance of surveillance to 
reduce HAI rates, with data indicating 32% of HAIs 
could be prevented if all hospitals conducted effective 
infection surveillance and control programs4. 
The majority of international and national studies 
estimate the burden of HAIs through two methods: 
point-prevalence surveys and self-report for targeted 
infections. The US National Healthcare Safety Network 
(NHSN), German national nosocomial infections 
surveillance system (KISS), and the International 
Nosocomial Infection Control Consortium (INICC) 
reported targeted HAI data, such as: device-associated 
infections rates5-7. In Bangladesh, there are few study 
conducted in this field. A study done by Zhang et al8 
showed that respiratory tract infection (43.80%) 
accounted for the most substantial proportion of HAIs, 
followed by bloodstream infections (15.74%), and 
urinary tract infection (12.69%) . Another study by Cai et 
al9 showed that the most common HAIs were unspecified 
clinical sepsis (25.5%) and pneumonia (24.8%). 
Staphylococcus aureus (12.9%) and Pseudomonas 
aeruginosa (11.5%) are the most common pathogens 
implicated in HAIs. A study on post caesarean wound 
infection in Dhaka Medical College Hospital showed that 
35.3% of caesarean patients developed hospital acquired 
infection10. A study on 299 admitted patients of Dhaka 
Medical College Hospital 34(11.37%) were found 
affected by HAI. Surgical wound infection was the most 
prevalent (44.1%) among the various types of HAI 
followed by urinary tract infection (26.5%) and skin and 
soft tissue infection (14.7%)11. Another study showed 
prevalence of HAI was 10.3%. Intensive care units were 
the most affected wards (34.5%). Urinary tract infection 
was the most common infected site (35%). 
Microbiological documentation was available in 61% of 
HAI. Staphylococcus was the organism most commonly 
isolated (18.7%)12.
The types of HAI and microbials vary from country to 
country, region to region, hospital to hospital even ward 
to ward. Almost forty percent of all hospital-acquired 
infections are urinary tract infection, 80% of them are 
associated with the use of indwelling catheter. Surgical 
wound infections are covering 5-15% of HAI depending 
on the type of operation and patient’s physical status13-15. 
In a past few years it has been determined that 

Gram-negative bacteria become the predominant 
pathogen of HAIs and carbapenem resistance among 
these pathogens doubled in all hospitals of Bangladesh. 
Therefore, monitoring ICU pathogens and documenting 
their antimicrobial resistance are essential to ensure the 
prompt organization of measures related to preventive, 
control and therapeutic actions.

Methodology
This study was conducted in National Institute of 
Neurosciences & Hospital, Dhaka, Bangladesh. This 
hospital has a total of 300 patient beds, 12 of which are 
in the ICUs, 8 beds HDUs, 9 beds are post-operative 
wards. It had been focused on organisms isolated from 
general wards, post-operative wards, and ICU and HDU 
patients between 1st January 2017 to 31st December 
2018. This database was produced by active, 
prospective, and patient-based surveillance studies that 
were performed throughout the investigation period. 
The data were obtained from microbiological laboratory 
department. Antimicrobial resistance determinants were 
selected as extended-spectrum beta-lactamase (ESBL) 
production and carbapenem resistance for Escherichia 
coli and Klebsiella pneumoniae, carbapenem resistance 
for Acinetobacter species and Pseudomonas aeruginosa 
strains, methicillin resistance for Staphylococci, and 
vancomycin resistance for Enterococcus species.
Microbiological Analyses: The clinical samples 
including blood, urine, cerebrospinal fluid, sputum, 
wound swabs, pus, catheter, and tracheal aspirate, 
obtained from the ICU patients, were inoculated in 
blood agar, eosin-methylene blue agar, chocolate agar, 
and Sabouraud dextrose agar media (Oxoid Ltd., 
Hampshire, UK) and incubated at 35OC for 24 to 48 
hours. The growing organisms were identified using 
classical bacteriologic methods and automatized 
identification systems (Vitek II, BioMerieux, Marcy 
I’Etoile, France; BD Phoenix, Becton Dickinson and 
Company, New Jersey, USA). We evaluated the 
antimicrobial susceptibility of the strains using the disc 
diffusion method and analyzed the results according to 
the recommendations of the Clinical and Laboratory 
Standards Institute (CLSI)16. The ESBL production of 
Enterobacteriaceae was investigated using the 
double-disc synergy test; the carbapenem resistance of 
Gram-negative bacteria was investigated using 
imipenem disc susceptibility, the methicillin resistance 
of staphylococci was studied using cefoxitin disc 
susceptibility test, and the vancomycin resistance of 
Enterococcus spp. was investigated using vancomycin 
disc susceptibility test according to the CLSI criteria16.

Statistical Analysis: The collected data were expressed 
as numbers (n) and percentages (%). Changes in the 
frequencies of the pathogens and in their antimicrobial 
resistance as a function of time were calculated as 
medians with 25% - 75% ratios, and we compared the 
results using the Mann-Whitney U test in IBM SPSS 
Version-16 Statistical software (IBM Corporation, New 
York, USA). 

Results
In total, 1672 samples from these patients yielded 
clinically relevant microorganisms. Of these samples, 
273 were respiratory specimens were tracheal aspirate; 
537 were urine; 377 were blood; 396 were 
cerebrospinal fluids; and 82 were other clinical 
samples. More than two third samples were growth 
negative (71.4%) and only 28.6% samples were growth 
positive (Figure I). 

 

Maximum growth negative in blood samples and about 
half of samples of urine and tracheal aspirates were 
growth negative (Figure II). 

Gram-negative bacteria like Escherichia coli, 
Pseudomonas spp., Klebsiella species were about 80% 
and all are almost equally distributed whereas 
gram-positive organisms like staphylococcus aureus 
was about 20% (Figure-III). 

Most of the pathogens were Multidrug resistance 
(Figure IV).

Discussion
Healthcare-associated infections (HAIs) are the most 
frequent health problem related to healthcare delivery 
worldwide. It is reported that respiratory tract infection 
(43.80%) accounted for the most substantial proportion 
of HAIs, followed by bloodstream infections (15.74%), 
and urinary tract infection (12.69%)17. Increasing and 
differentiating antimicrobial resistance are confusing 
for clinicians for selecting the most appropriate 
treatment options. However, early initiation of effective 
treatment is the key determinant for better outcomes 
from HAIs. Therefore, investigating the pathogen 
profiles and monitoring their antimicrobial 
susceptibility are valuable for many clinical 
departments for successful management of these 
patients. In this study, we observed that a significant 
fraction (about 80%) of our pathogens were 
Gram-negative bacteria especially in urine samples that 

is similar to study done by Kumamoto et al18. In 
contrast, S. aureus was found as the leading pathogen 
in tracheal aspirates which is similar to study done by 
Jakribettu et al19. We think that these Gram-positive 
bacteria might have been associated with the poor 
practice of chlorhexidine-based hand disinfectants in 
our hospital. 
Current studies have demonstrated that multidrug- 
resistant Gram-negative bacteria have been a growing 
concern for patients in ICUs due to their significant 
effect on patient mortality. In a multicenter 
point-prevalence study conducted in Turkey, 
researchers reported that Gram-negative bacteria 
constituted nearly 75% of all ICU pathogens. 
Furthermore, more than half of Acinetobacter spp. and 
P. aeruginosa strains were found as multidrug-resistant 
or extensively drug-resistant20-23. In this study, we 
observed that the frequency of S. aureus, one of the 
major nosocomial pathogens in tracheal aspirates This 
result might be one of the most significant outputs of 
this study, with a high concordance of the results from 
the current literature24-26.The most worrisome outcome 
of this study is the pathogens are resistant to most of 
the antibiotics like Meropenam, tazobactum/ 
piperacillin and colistin are the last group of 
antimicrobials have more than 50% resistance against 
multidrug-resistant Gram-negative organisms that is 
similar to these studies27-29. 
All of the above-mentioned data indicate that the 
implemented infection control practices and applied 
antimicrobial use policies in our hospital have provided 
some benefits on the frequencies Gram-positive 
bacteria, and some carbapenem-susceptible 
Gram-negative bacteria. However, it seems that they 
have failed to limit the spread of carbapenem-resistant 
Gram-negative pathogens and s. aureus in our settings. 
In another study performed in a Turkish tertiary care 
hospital, the authors reported that the frequencies of 
top three Gram-negative pathogens including P. 
aeruginosa, A. baumannii, and E. coli significantly 
reduced following the reconstruction of the ICUs for 
acclimatization and staff education30. Therefore, in 
addition to enforced infection control measures, 
providing adequate space and improving the ventilation 
systems in ICUs can provide positive benefits in 
combating hospital pathogens. It should be underline 
that lacking data belonging to two significant anaerobic 
HAI pathogens including Bacteroides spp. and 
Clostridium difficile may be the most important 
limitation of this study. Furthermore, as a second 
limitation, this study was performed in a single center 

neuro-based hospital rather than a general hospital, 
nationwide or multicenter surveillance. However, we 
think that this study is one of the most important 
investigations from Bangladesh in the last one year as 
the data were collected by the microbiology department 
of the hospital.

Conclusion
This present work reveals that multidrug-resistant 
Gram-negative bacteria are one of the predominant 
pathogens in urine which may be due to 
catheterization. On the other hand, in endotracheal 
aspirate culture Staphylococcus aureus is the main 
causative agents that are very alarming.
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Introduction
A "hospital acquired infection (HAI)"-has been defined 
by WHO as: "an infection acquired in hospital by a 
patient who was admitted for a reason other than that 
infection," or as "an infection occurring in a patient in a 

hospital or other health care facility in whom the 
infection was not present or incubating at the time of 
admission1. Such infections have also been called 
"nosocomial infections" and sometimes- "hospital 
associated infection”2. Healthcare-associated infections 

(HAI) are regarded as the most common adverse events 
in health care service delivery. Evidence indicates HAIs 
lead to prolonged hospital stay, long-term disability, 
increased antimicrobial resistance, additional financial 
burden, and even avoidable deaths3. The Study on the 
Efficiency of Nosocomial Infection Control (SENIC) 
project demonstrated the importance of surveillance to 
reduce HAI rates, with data indicating 32% of HAIs 
could be prevented if all hospitals conducted effective 
infection surveillance and control programs4. 
The majority of international and national studies 
estimate the burden of HAIs through two methods: 
point-prevalence surveys and self-report for targeted 
infections. The US National Healthcare Safety Network 
(NHSN), German national nosocomial infections 
surveillance system (KISS), and the International 
Nosocomial Infection Control Consortium (INICC) 
reported targeted HAI data, such as: device-associated 
infections rates5-7. In Bangladesh, there are few study 
conducted in this field. A study done by Zhang et al8 
showed that respiratory tract infection (43.80%) 
accounted for the most substantial proportion of HAIs, 
followed by bloodstream infections (15.74%), and 
urinary tract infection (12.69%) . Another study by Cai et 
al9 showed that the most common HAIs were unspecified 
clinical sepsis (25.5%) and pneumonia (24.8%). 
Staphylococcus aureus (12.9%) and Pseudomonas 
aeruginosa (11.5%) are the most common pathogens 
implicated in HAIs. A study on post caesarean wound 
infection in Dhaka Medical College Hospital showed that 
35.3% of caesarean patients developed hospital acquired 
infection10. A study on 299 admitted patients of Dhaka 
Medical College Hospital 34(11.37%) were found 
affected by HAI. Surgical wound infection was the most 
prevalent (44.1%) among the various types of HAI 
followed by urinary tract infection (26.5%) and skin and 
soft tissue infection (14.7%)11. Another study showed 
prevalence of HAI was 10.3%. Intensive care units were 
the most affected wards (34.5%). Urinary tract infection 
was the most common infected site (35%). 
Microbiological documentation was available in 61% of 
HAI. Staphylococcus was the organism most commonly 
isolated (18.7%)12.
The types of HAI and microbials vary from country to 
country, region to region, hospital to hospital even ward 
to ward. Almost forty percent of all hospital-acquired 
infections are urinary tract infection, 80% of them are 
associated with the use of indwelling catheter. Surgical 
wound infections are covering 5-15% of HAI depending 
on the type of operation and patient’s physical status13-15. 
In a past few years it has been determined that 

Gram-negative bacteria become the predominant 
pathogen of HAIs and carbapenem resistance among 
these pathogens doubled in all hospitals of Bangladesh. 
Therefore, monitoring ICU pathogens and documenting 
their antimicrobial resistance are essential to ensure the 
prompt organization of measures related to preventive, 
control and therapeutic actions.

Methodology
This study was conducted in National Institute of 
Neurosciences & Hospital, Dhaka, Bangladesh. This 
hospital has a total of 300 patient beds, 12 of which are 
in the ICUs, 8 beds HDUs, 9 beds are post-operative 
wards. It had been focused on organisms isolated from 
general wards, post-operative wards, and ICU and HDU 
patients between 1st January 2017 to 31st December 
2018. This database was produced by active, 
prospective, and patient-based surveillance studies that 
were performed throughout the investigation period. 
The data were obtained from microbiological laboratory 
department. Antimicrobial resistance determinants were 
selected as extended-spectrum beta-lactamase (ESBL) 
production and carbapenem resistance for Escherichia 
coli and Klebsiella pneumoniae, carbapenem resistance 
for Acinetobacter species and Pseudomonas aeruginosa 
strains, methicillin resistance for Staphylococci, and 
vancomycin resistance for Enterococcus species.
Microbiological Analyses: The clinical samples 
including blood, urine, cerebrospinal fluid, sputum, 
wound swabs, pus, catheter, and tracheal aspirate, 
obtained from the ICU patients, were inoculated in 
blood agar, eosin-methylene blue agar, chocolate agar, 
and Sabouraud dextrose agar media (Oxoid Ltd., 
Hampshire, UK) and incubated at 35OC for 24 to 48 
hours. The growing organisms were identified using 
classical bacteriologic methods and automatized 
identification systems (Vitek II, BioMerieux, Marcy 
I’Etoile, France; BD Phoenix, Becton Dickinson and 
Company, New Jersey, USA). We evaluated the 
antimicrobial susceptibility of the strains using the disc 
diffusion method and analyzed the results according to 
the recommendations of the Clinical and Laboratory 
Standards Institute (CLSI)16. The ESBL production of 
Enterobacteriaceae was investigated using the 
double-disc synergy test; the carbapenem resistance of 
Gram-negative bacteria was investigated using 
imipenem disc susceptibility, the methicillin resistance 
of staphylococci was studied using cefoxitin disc 
susceptibility test, and the vancomycin resistance of 
Enterococcus spp. was investigated using vancomycin 
disc susceptibility test according to the CLSI criteria16.

Statistical Analysis: The collected data were expressed 
as numbers (n) and percentages (%). Changes in the 
frequencies of the pathogens and in their antimicrobial 
resistance as a function of time were calculated as 
medians with 25% - 75% ratios, and we compared the 
results using the Mann-Whitney U test in IBM SPSS 
Version-16 Statistical software (IBM Corporation, New 
York, USA). 

Results
In total, 1672 samples from these patients yielded 
clinically relevant microorganisms. Of these samples, 
273 were respiratory specimens were tracheal aspirate; 
537 were urine; 377 were blood; 396 were 
cerebrospinal fluids; and 82 were other clinical 
samples. More than two third samples were growth 
negative (71.4%) and only 28.6% samples were growth 
positive (Figure I). 

 

Maximum growth negative in blood samples and about 
half of samples of urine and tracheal aspirates were 
growth negative (Figure II). 

Gram-negative bacteria like Escherichia coli, 
Pseudomonas spp., Klebsiella species were about 80% 
and all are almost equally distributed whereas 
gram-positive organisms like staphylococcus aureus 
was about 20% (Figure-III). 

Most of the pathogens were Multidrug resistance 
(Figure IV).

Discussion
Healthcare-associated infections (HAIs) are the most 
frequent health problem related to healthcare delivery 
worldwide. It is reported that respiratory tract infection 
(43.80%) accounted for the most substantial proportion 
of HAIs, followed by bloodstream infections (15.74%), 
and urinary tract infection (12.69%)17. Increasing and 
differentiating antimicrobial resistance are confusing 
for clinicians for selecting the most appropriate 
treatment options. However, early initiation of effective 
treatment is the key determinant for better outcomes 
from HAIs. Therefore, investigating the pathogen 
profiles and monitoring their antimicrobial 
susceptibility are valuable for many clinical 
departments for successful management of these 
patients. In this study, we observed that a significant 
fraction (about 80%) of our pathogens were 
Gram-negative bacteria especially in urine samples that 

is similar to study done by Kumamoto et al18. In 
contrast, S. aureus was found as the leading pathogen 
in tracheal aspirates which is similar to study done by 
Jakribettu et al19. We think that these Gram-positive 
bacteria might have been associated with the poor 
practice of chlorhexidine-based hand disinfectants in 
our hospital. 
Current studies have demonstrated that multidrug- 
resistant Gram-negative bacteria have been a growing 
concern for patients in ICUs due to their significant 
effect on patient mortality. In a multicenter 
point-prevalence study conducted in Turkey, 
researchers reported that Gram-negative bacteria 
constituted nearly 75% of all ICU pathogens. 
Furthermore, more than half of Acinetobacter spp. and 
P. aeruginosa strains were found as multidrug-resistant 
or extensively drug-resistant20-23. In this study, we 
observed that the frequency of S. aureus, one of the 
major nosocomial pathogens in tracheal aspirates This 
result might be one of the most significant outputs of 
this study, with a high concordance of the results from 
the current literature24-26.The most worrisome outcome 
of this study is the pathogens are resistant to most of 
the antibiotics like Meropenam, tazobactum/ 
piperacillin and colistin are the last group of 
antimicrobials have more than 50% resistance against 
multidrug-resistant Gram-negative organisms that is 
similar to these studies27-29. 
All of the above-mentioned data indicate that the 
implemented infection control practices and applied 
antimicrobial use policies in our hospital have provided 
some benefits on the frequencies Gram-positive 
bacteria, and some carbapenem-susceptible 
Gram-negative bacteria. However, it seems that they 
have failed to limit the spread of carbapenem-resistant 
Gram-negative pathogens and s. aureus in our settings. 
In another study performed in a Turkish tertiary care 
hospital, the authors reported that the frequencies of 
top three Gram-negative pathogens including P. 
aeruginosa, A. baumannii, and E. coli significantly 
reduced following the reconstruction of the ICUs for 
acclimatization and staff education30. Therefore, in 
addition to enforced infection control measures, 
providing adequate space and improving the ventilation 
systems in ICUs can provide positive benefits in 
combating hospital pathogens. It should be underline 
that lacking data belonging to two significant anaerobic 
HAI pathogens including Bacteroides spp. and 
Clostridium difficile may be the most important 
limitation of this study. Furthermore, as a second 
limitation, this study was performed in a single center 

neuro-based hospital rather than a general hospital, 
nationwide or multicenter surveillance. However, we 
think that this study is one of the most important 
investigations from Bangladesh in the last one year as 
the data were collected by the microbiology department 
of the hospital.

Conclusion
This present work reveals that multidrug-resistant 
Gram-negative bacteria are one of the predominant 
pathogens in urine which may be due to 
catheterization. On the other hand, in endotracheal 
aspirate culture Staphylococcus aureus is the main 
causative agents that are very alarming.
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Introduction
A "hospital acquired infection (HAI)"-has been defined 
by WHO as: "an infection acquired in hospital by a 
patient who was admitted for a reason other than that 
infection," or as "an infection occurring in a patient in a 

hospital or other health care facility in whom the 
infection was not present or incubating at the time of 
admission1. Such infections have also been called 
"nosocomial infections" and sometimes- "hospital 
associated infection”2. Healthcare-associated infections 

(HAI) are regarded as the most common adverse events 
in health care service delivery. Evidence indicates HAIs 
lead to prolonged hospital stay, long-term disability, 
increased antimicrobial resistance, additional financial 
burden, and even avoidable deaths3. The Study on the 
Efficiency of Nosocomial Infection Control (SENIC) 
project demonstrated the importance of surveillance to 
reduce HAI rates, with data indicating 32% of HAIs 
could be prevented if all hospitals conducted effective 
infection surveillance and control programs4. 
The majority of international and national studies 
estimate the burden of HAIs through two methods: 
point-prevalence surveys and self-report for targeted 
infections. The US National Healthcare Safety Network 
(NHSN), German national nosocomial infections 
surveillance system (KISS), and the International 
Nosocomial Infection Control Consortium (INICC) 
reported targeted HAI data, such as: device-associated 
infections rates5-7. In Bangladesh, there are few study 
conducted in this field. A study done by Zhang et al8 
showed that respiratory tract infection (43.80%) 
accounted for the most substantial proportion of HAIs, 
followed by bloodstream infections (15.74%), and 
urinary tract infection (12.69%) . Another study by Cai et 
al9 showed that the most common HAIs were unspecified 
clinical sepsis (25.5%) and pneumonia (24.8%). 
Staphylococcus aureus (12.9%) and Pseudomonas 
aeruginosa (11.5%) are the most common pathogens 
implicated in HAIs. A study on post caesarean wound 
infection in Dhaka Medical College Hospital showed that 
35.3% of caesarean patients developed hospital acquired 
infection10. A study on 299 admitted patients of Dhaka 
Medical College Hospital 34(11.37%) were found 
affected by HAI. Surgical wound infection was the most 
prevalent (44.1%) among the various types of HAI 
followed by urinary tract infection (26.5%) and skin and 
soft tissue infection (14.7%)11. Another study showed 
prevalence of HAI was 10.3%. Intensive care units were 
the most affected wards (34.5%). Urinary tract infection 
was the most common infected site (35%). 
Microbiological documentation was available in 61% of 
HAI. Staphylococcus was the organism most commonly 
isolated (18.7%)12.
The types of HAI and microbials vary from country to 
country, region to region, hospital to hospital even ward 
to ward. Almost forty percent of all hospital-acquired 
infections are urinary tract infection, 80% of them are 
associated with the use of indwelling catheter. Surgical 
wound infections are covering 5-15% of HAI depending 
on the type of operation and patient’s physical status13-15. 
In a past few years it has been determined that 

Gram-negative bacteria become the predominant 
pathogen of HAIs and carbapenem resistance among 
these pathogens doubled in all hospitals of Bangladesh. 
Therefore, monitoring ICU pathogens and documenting 
their antimicrobial resistance are essential to ensure the 
prompt organization of measures related to preventive, 
control and therapeutic actions.

Methodology
This study was conducted in National Institute of 
Neurosciences & Hospital, Dhaka, Bangladesh. This 
hospital has a total of 300 patient beds, 12 of which are 
in the ICUs, 8 beds HDUs, 9 beds are post-operative 
wards. It had been focused on organisms isolated from 
general wards, post-operative wards, and ICU and HDU 
patients between 1st January 2017 to 31st December 
2018. This database was produced by active, 
prospective, and patient-based surveillance studies that 
were performed throughout the investigation period. 
The data were obtained from microbiological laboratory 
department. Antimicrobial resistance determinants were 
selected as extended-spectrum beta-lactamase (ESBL) 
production and carbapenem resistance for Escherichia 
coli and Klebsiella pneumoniae, carbapenem resistance 
for Acinetobacter species and Pseudomonas aeruginosa 
strains, methicillin resistance for Staphylococci, and 
vancomycin resistance for Enterococcus species.
Microbiological Analyses: The clinical samples 
including blood, urine, cerebrospinal fluid, sputum, 
wound swabs, pus, catheter, and tracheal aspirate, 
obtained from the ICU patients, were inoculated in 
blood agar, eosin-methylene blue agar, chocolate agar, 
and Sabouraud dextrose agar media (Oxoid Ltd., 
Hampshire, UK) and incubated at 35OC for 24 to 48 
hours. The growing organisms were identified using 
classical bacteriologic methods and automatized 
identification systems (Vitek II, BioMerieux, Marcy 
I’Etoile, France; BD Phoenix, Becton Dickinson and 
Company, New Jersey, USA). We evaluated the 
antimicrobial susceptibility of the strains using the disc 
diffusion method and analyzed the results according to 
the recommendations of the Clinical and Laboratory 
Standards Institute (CLSI)16. The ESBL production of 
Enterobacteriaceae was investigated using the 
double-disc synergy test; the carbapenem resistance of 
Gram-negative bacteria was investigated using 
imipenem disc susceptibility, the methicillin resistance 
of staphylococci was studied using cefoxitin disc 
susceptibility test, and the vancomycin resistance of 
Enterococcus spp. was investigated using vancomycin 
disc susceptibility test according to the CLSI criteria16.

Statistical Analysis: The collected data were expressed 
as numbers (n) and percentages (%). Changes in the 
frequencies of the pathogens and in their antimicrobial 
resistance as a function of time were calculated as 
medians with 25% - 75% ratios, and we compared the 
results using the Mann-Whitney U test in IBM SPSS 
Version-16 Statistical software (IBM Corporation, New 
York, USA). 

Results
In total, 1672 samples from these patients yielded 
clinically relevant microorganisms. Of these samples, 
273 were respiratory specimens were tracheal aspirate; 
537 were urine; 377 were blood; 396 were 
cerebrospinal fluids; and 82 were other clinical 
samples. More than two third samples were growth 
negative (71.4%) and only 28.6% samples were growth 
positive (Figure I). 

 

Maximum growth negative in blood samples and about 
half of samples of urine and tracheal aspirates were 
growth negative (Figure II). 

Gram-negative bacteria like Escherichia coli, 
Pseudomonas spp., Klebsiella species were about 80% 
and all are almost equally distributed whereas 
gram-positive organisms like staphylococcus aureus 
was about 20% (Figure-III). 

Most of the pathogens were Multidrug resistance 
(Figure IV).

Discussion
Healthcare-associated infections (HAIs) are the most 
frequent health problem related to healthcare delivery 
worldwide. It is reported that respiratory tract infection 
(43.80%) accounted for the most substantial proportion 
of HAIs, followed by bloodstream infections (15.74%), 
and urinary tract infection (12.69%)17. Increasing and 
differentiating antimicrobial resistance are confusing 
for clinicians for selecting the most appropriate 
treatment options. However, early initiation of effective 
treatment is the key determinant for better outcomes 
from HAIs. Therefore, investigating the pathogen 
profiles and monitoring their antimicrobial 
susceptibility are valuable for many clinical 
departments for successful management of these 
patients. In this study, we observed that a significant 
fraction (about 80%) of our pathogens were 
Gram-negative bacteria especially in urine samples that 

is similar to study done by Kumamoto et al18. In 
contrast, S. aureus was found as the leading pathogen 
in tracheal aspirates which is similar to study done by 
Jakribettu et al19. We think that these Gram-positive 
bacteria might have been associated with the poor 
practice of chlorhexidine-based hand disinfectants in 
our hospital. 
Current studies have demonstrated that multidrug- 
resistant Gram-negative bacteria have been a growing 
concern for patients in ICUs due to their significant 
effect on patient mortality. In a multicenter 
point-prevalence study conducted in Turkey, 
researchers reported that Gram-negative bacteria 
constituted nearly 75% of all ICU pathogens. 
Furthermore, more than half of Acinetobacter spp. and 
P. aeruginosa strains were found as multidrug-resistant 
or extensively drug-resistant20-23. In this study, we 
observed that the frequency of S. aureus, one of the 
major nosocomial pathogens in tracheal aspirates This 
result might be one of the most significant outputs of 
this study, with a high concordance of the results from 
the current literature24-26.The most worrisome outcome 
of this study is the pathogens are resistant to most of 
the antibiotics like Meropenam, tazobactum/ 
piperacillin and colistin are the last group of 
antimicrobials have more than 50% resistance against 
multidrug-resistant Gram-negative organisms that is 
similar to these studies27-29. 
All of the above-mentioned data indicate that the 
implemented infection control practices and applied 
antimicrobial use policies in our hospital have provided 
some benefits on the frequencies Gram-positive 
bacteria, and some carbapenem-susceptible 
Gram-negative bacteria. However, it seems that they 
have failed to limit the spread of carbapenem-resistant 
Gram-negative pathogens and s. aureus in our settings. 
In another study performed in a Turkish tertiary care 
hospital, the authors reported that the frequencies of 
top three Gram-negative pathogens including P. 
aeruginosa, A. baumannii, and E. coli significantly 
reduced following the reconstruction of the ICUs for 
acclimatization and staff education30. Therefore, in 
addition to enforced infection control measures, 
providing adequate space and improving the ventilation 
systems in ICUs can provide positive benefits in 
combating hospital pathogens. It should be underline 
that lacking data belonging to two significant anaerobic 
HAI pathogens including Bacteroides spp. and 
Clostridium difficile may be the most important 
limitation of this study. Furthermore, as a second 
limitation, this study was performed in a single center 

neuro-based hospital rather than a general hospital, 
nationwide or multicenter surveillance. However, we 
think that this study is one of the most important 
investigations from Bangladesh in the last one year as 
the data were collected by the microbiology department 
of the hospital.

Conclusion
This present work reveals that multidrug-resistant 
Gram-negative bacteria are one of the predominant 
pathogens in urine which may be due to 
catheterization. On the other hand, in endotracheal 
aspirate culture Staphylococcus aureus is the main 
causative agents that are very alarming.

References
1. WHO - Guidelines on prevention and Control of Hospital 
Associated Infections. Regional Office for SE - Asia. New Delhi. 
January 2002: 1-3
2. Allegranzi B, Nejad SB, Combescure C, Graafmans W, Attar H, 
Donaldson L, et al. Burden of endemic health-care-associated 
infection in developing countries: systematic review and 
meta-analysis. Lancet. 2011;377(9761):228–41
3. Zoutman DE, Ford BD, Bryce E, Gourdeau M, Hébert G, 
Henderson E, et al. Canadian Hospital Epidemiology Committee, 
Canadian Nosocomial Infection Surveillance Program. The state 
of infection surveillance and control in Canadian acute care 
hospitals. American journal of infection control. 
2003;31(5):266-73.
4. Magill SS, Li Q, Gross C, Dudeck M, Allen-Bridson K, 
Edwards JR. Incidence and characteristics of ventilator-associated 
events reported to the National Healthcare Safety Network in 
2014. Crit Care Med. 2016;44(12):2154
5. Schröder C, Schwab F, Behnke M, Breier A-C, Maechler F, 
Piening B, et al. Epidemiology of healthcare associated infections 
in Germany: nearly 20 years of surveillance. Int J Med Microbiol. 
2015;305(7):799
6. Tao L, Hu B, Rosenthal VD, Gao X, He L. Device-associated 
infection rates in 398 intensive care units in Shanghai, China: 
international nosocomial infection control consortium (INICC) 
findings. Int J Infect Dis. 2011;15(11):e774–e80
7. Mulu W, Kibru G, Beyene G, Damtie M. Postoperative 
nosocomial infections and antimicrobial resistance pattern of 
bacteria isolates among patients admitted at Felege Hiwot Referral 
Hospital, Bahirdar, Ethiopia. Ethiopian Journal Health Sciences. 
2012;22(1):7-18
8. Zhang Y, Du M, Johnston JM, Andres EB, Suo J, Yao H, et al. 
Incidence of healthcare-associated infections in a tertiary hospital 
in Beijing, China: results from a real-time surveillance system. 
Antimicrobial Resistance & Infection Control. 2019;8(1):145
9. Cai Y, Venkatachalam I, Tee NW, Tan TY, Kurup A, Wong SY, et 
al. Prevalence of healthcare-associated infections and 
antimicrobial use among adult inpatients in Singapore acute-care 
hospitals: results from the first national point prevalence survey. 
Clinical Infectious Diseases. 2017;64(suppl_2):S61-7
10. Miah KA, Chowdhury MZ, Johora FT, Khatun S. Causative 
Organisms of Hospital Acquired Infections Among The Pediatric 
Patients In Tertiary Level Hospitals of Dhaka City. Update Dental 
College Journal. 2019;9(1):23-8.
11. Sharif MSH. Hospital Acquired Infections and the proportion 

of Methicillin resistant Staphylococcus Aureus Strain in a selected 
Hospital. M. Phil. thesis. NIPSOM;2005
12. Razine R, Azzouzi A, Barkat A, Khoudri I, Hassouni F, 
Chefchaouni AC, et al. Prevalence of hospital-acquired infections 
in the university medical center of Rabat, Morocco. International 
Archives 0f Medicine. 2012;5(1):26
13. Wolfgang K. et al. Normal Flora and opportunistic infections, 
Zinsser Microbiology. 20th ed. Appleton & Lange; California: 111, 
399-400
14. Rotstein C, Cummings KM, Nicolaou AL, Lucey J, Fitzpatrick 
J. Nosocomial infection rates at an oncology center. Infection 
Control & Hospital Epidemiology. 1988;9(1):13-9
15. Mayrhofer S, Zitz U, Birru FH, Gollan D, Gołoś AK, Kneifel 
W, et al. Comparison of the CLSI guideline and ISO/IDF standard 
for antimicrobial susceptibility testing of lactobacilli. Microbial 
Drug Resistance. 2014;20(6):591-603
16. Hombach M, Mouttet B, Bloemberg GV. Consequences of 
revised CLSI and EUCAST guidelines for antibiotic susceptibility 
patterns of ESBL-and AmpC β-lactamase-producing clinical 
Enterobacteriaceae isolates. Journal of Antimicrobial 
Chemotherapy. 2013;68(9):2092-8
17. World Health Organization. The burden of health 
care-associated infection worldwide Available at: http://www. 
who. int/gpsc/country_work/burden_hcai/en
18. Jakribettu RP, Boloor R. Characterization of aerobic bacteria 
isolated from endotracheal aspirate in adult patients suspected VAP 
in a tertiary care center in Mangalore. Saudi J Anaesth 
2012;6(2):115-119
19. Mirzaei B, Bazgir ZN, Goli HR, Iranpour F, Mohammadi F, 
Babaei R. Prevalence of multi-drug resistant (MDR) and 
extensively drug-resistant (XDR) phenotypes of Pseudomonas 
aeruginosa and Acinetobacter baumannii isolated in clinical 
samples from Northeast of Iran. BMC research notes. 
2020;13(1):1-6
20. Chittawatanarat K, Jaipakdee W, Chotirosniramit N, 
Chandacham K, Jirapongcharoenlap T. Microbiology, resistance 
patterns, and risk factors of mortality in ventilator-associated 
bacterial pneumonia in a Northern Thai tertiary-care university 
based general surgical intensive care unit. Infection and drug 
resistance. 2014;7:203-10
21. Keen EF, Murray CK, Robinson BJ, Hospenthal DR, Aldous 

WK. Changes in the incidences of multidrug-resistant and 
extensively drug-resistant organisms isolated in a military medical 
center. Infection Control & Hospital Epidemiology. 
2010;31(7):728-32
22. Souli M, Galani I, Giamarellou H. Emergence of extensively 
drug-resistant and pandrug-resistant Gram-negative bacilli in 
Europe. Eurosurveillance. 2008;13(47):19045
23. Tong SY, Davis JS, Eichenberger E, Holland TL, Fowler VG. 
Staphylococcus aureus infections: epidemiology, pathophysiology, 
clinical manifestations, and management. Clinical microbiology 
reviews. 2015;28(3):603-61
24. Naber CK. Staphylococcus aureus bacteremia: epidemiology, 
pathophysiology, and management strategies. Clinical Infectious 
Diseases. 2009;48(Supplement_4):S231-7
25. Chua T, Moore CL, Perri MB, Donabedian SM, Masch W, 
Vager D, et al. Molecular epidemiology of methicillin-resistant 
Staphylococcus aureus bloodstream isolates in urban Detroit. 
Journal of Clinical Microbiology. 2008 Jul 1;46(7):2345-52
26. Drãgulescu EC, Codita I. Host-pathogen interaction in 
infections due to Staphylococcus aureus. Staphylococcus aureus 
virulence factors. Roum. Arch. Microbiol Immunol. 
2015;74:46-64
27. Ahsan AA, Barai L, Faruq MO, Fatema K, Ahmed F, Saha DK, 
et al. Antibiotic resistance pattern among bacteria causing 
ventilator associated pneumonia in an intensive care unit of 
Bangladesh. Bangladesh Critical Care Journal. 2016;4(2):69-73
28. Mallick UK, Faruq MO, Ahsan AA, Fatema K, Ahmed F, 
Asaduzzaman M, et al. Spectrum of early onset and late onset 
ventilator associated pneumonia (VAP) in a tertiary care hospital 
of Bangladesh: A prospective cohort study. Bangladesh Critical 
Care Journal. 2015 Jul 10;3(1):9-13
29. Karim MR, Mayedah R, Cader FA. Ventilator-associated 
pneumonia in Coronary Care Unit of a tertiary level hospital in 
Bangladesh: causative organisms and pattern of antibiotic 
sensitivity. Bangladesh Critical Care Journal. 2019;7(2):73-6
30. Yetkin F, Yakupogullari Y, Kuzucu C, Ersoy Y, Otlu B, et al. 
Pathogens of Intensive Care Unit-Acquired Infections and Their 
Antimicrobial Resistance: A 9-Year Analysis of Data from a 
University Hospital, Jundishapur J Microbiol. 2018; 
11(10):e67716



Journal of National Institute of Neurosciences Bangladesh Vol.6 No.2, July 2020

86

Introduction
A "hospital acquired infection (HAI)"-has been defined 
by WHO as: "an infection acquired in hospital by a 
patient who was admitted for a reason other than that 
infection," or as "an infection occurring in a patient in a 

hospital or other health care facility in whom the 
infection was not present or incubating at the time of 
admission1. Such infections have also been called 
"nosocomial infections" and sometimes- "hospital 
associated infection”2. Healthcare-associated infections 

(HAI) are regarded as the most common adverse events 
in health care service delivery. Evidence indicates HAIs 
lead to prolonged hospital stay, long-term disability, 
increased antimicrobial resistance, additional financial 
burden, and even avoidable deaths3. The Study on the 
Efficiency of Nosocomial Infection Control (SENIC) 
project demonstrated the importance of surveillance to 
reduce HAI rates, with data indicating 32% of HAIs 
could be prevented if all hospitals conducted effective 
infection surveillance and control programs4. 
The majority of international and national studies 
estimate the burden of HAIs through two methods: 
point-prevalence surveys and self-report for targeted 
infections. The US National Healthcare Safety Network 
(NHSN), German national nosocomial infections 
surveillance system (KISS), and the International 
Nosocomial Infection Control Consortium (INICC) 
reported targeted HAI data, such as: device-associated 
infections rates5-7. In Bangladesh, there are few study 
conducted in this field. A study done by Zhang et al8 
showed that respiratory tract infection (43.80%) 
accounted for the most substantial proportion of HAIs, 
followed by bloodstream infections (15.74%), and 
urinary tract infection (12.69%) . Another study by Cai et 
al9 showed that the most common HAIs were unspecified 
clinical sepsis (25.5%) and pneumonia (24.8%). 
Staphylococcus aureus (12.9%) and Pseudomonas 
aeruginosa (11.5%) are the most common pathogens 
implicated in HAIs. A study on post caesarean wound 
infection in Dhaka Medical College Hospital showed that 
35.3% of caesarean patients developed hospital acquired 
infection10. A study on 299 admitted patients of Dhaka 
Medical College Hospital 34(11.37%) were found 
affected by HAI. Surgical wound infection was the most 
prevalent (44.1%) among the various types of HAI 
followed by urinary tract infection (26.5%) and skin and 
soft tissue infection (14.7%)11. Another study showed 
prevalence of HAI was 10.3%. Intensive care units were 
the most affected wards (34.5%). Urinary tract infection 
was the most common infected site (35%). 
Microbiological documentation was available in 61% of 
HAI. Staphylococcus was the organism most commonly 
isolated (18.7%)12.
The types of HAI and microbials vary from country to 
country, region to region, hospital to hospital even ward 
to ward. Almost forty percent of all hospital-acquired 
infections are urinary tract infection, 80% of them are 
associated with the use of indwelling catheter. Surgical 
wound infections are covering 5-15% of HAI depending 
on the type of operation and patient’s physical status13-15. 
In a past few years it has been determined that 

Gram-negative bacteria become the predominant 
pathogen of HAIs and carbapenem resistance among 
these pathogens doubled in all hospitals of Bangladesh. 
Therefore, monitoring ICU pathogens and documenting 
their antimicrobial resistance are essential to ensure the 
prompt organization of measures related to preventive, 
control and therapeutic actions.

Methodology
This study was conducted in National Institute of 
Neurosciences & Hospital, Dhaka, Bangladesh. This 
hospital has a total of 300 patient beds, 12 of which are 
in the ICUs, 8 beds HDUs, 9 beds are post-operative 
wards. It had been focused on organisms isolated from 
general wards, post-operative wards, and ICU and HDU 
patients between 1st January 2017 to 31st December 
2018. This database was produced by active, 
prospective, and patient-based surveillance studies that 
were performed throughout the investigation period. 
The data were obtained from microbiological laboratory 
department. Antimicrobial resistance determinants were 
selected as extended-spectrum beta-lactamase (ESBL) 
production and carbapenem resistance for Escherichia 
coli and Klebsiella pneumoniae, carbapenem resistance 
for Acinetobacter species and Pseudomonas aeruginosa 
strains, methicillin resistance for Staphylococci, and 
vancomycin resistance for Enterococcus species.
Microbiological Analyses: The clinical samples 
including blood, urine, cerebrospinal fluid, sputum, 
wound swabs, pus, catheter, and tracheal aspirate, 
obtained from the ICU patients, were inoculated in 
blood agar, eosin-methylene blue agar, chocolate agar, 
and Sabouraud dextrose agar media (Oxoid Ltd., 
Hampshire, UK) and incubated at 35OC for 24 to 48 
hours. The growing organisms were identified using 
classical bacteriologic methods and automatized 
identification systems (Vitek II, BioMerieux, Marcy 
I’Etoile, France; BD Phoenix, Becton Dickinson and 
Company, New Jersey, USA). We evaluated the 
antimicrobial susceptibility of the strains using the disc 
diffusion method and analyzed the results according to 
the recommendations of the Clinical and Laboratory 
Standards Institute (CLSI)16. The ESBL production of 
Enterobacteriaceae was investigated using the 
double-disc synergy test; the carbapenem resistance of 
Gram-negative bacteria was investigated using 
imipenem disc susceptibility, the methicillin resistance 
of staphylococci was studied using cefoxitin disc 
susceptibility test, and the vancomycin resistance of 
Enterococcus spp. was investigated using vancomycin 
disc susceptibility test according to the CLSI criteria16.

Statistical Analysis: The collected data were expressed 
as numbers (n) and percentages (%). Changes in the 
frequencies of the pathogens and in their antimicrobial 
resistance as a function of time were calculated as 
medians with 25% - 75% ratios, and we compared the 
results using the Mann-Whitney U test in IBM SPSS 
Version-16 Statistical software (IBM Corporation, New 
York, USA). 

Results
In total, 1672 samples from these patients yielded 
clinically relevant microorganisms. Of these samples, 
273 were respiratory specimens were tracheal aspirate; 
537 were urine; 377 were blood; 396 were 
cerebrospinal fluids; and 82 were other clinical 
samples. More than two third samples were growth 
negative (71.4%) and only 28.6% samples were growth 
positive (Figure I). 

 

Maximum growth negative in blood samples and about 
half of samples of urine and tracheal aspirates were 
growth negative (Figure II). 

Gram-negative bacteria like Escherichia coli, 
Pseudomonas spp., Klebsiella species were about 80% 
and all are almost equally distributed whereas 
gram-positive organisms like staphylococcus aureus 
was about 20% (Figure-III). 

Most of the pathogens were Multidrug resistance 
(Figure IV).

Discussion
Healthcare-associated infections (HAIs) are the most 
frequent health problem related to healthcare delivery 
worldwide. It is reported that respiratory tract infection 
(43.80%) accounted for the most substantial proportion 
of HAIs, followed by bloodstream infections (15.74%), 
and urinary tract infection (12.69%)17. Increasing and 
differentiating antimicrobial resistance are confusing 
for clinicians for selecting the most appropriate 
treatment options. However, early initiation of effective 
treatment is the key determinant for better outcomes 
from HAIs. Therefore, investigating the pathogen 
profiles and monitoring their antimicrobial 
susceptibility are valuable for many clinical 
departments for successful management of these 
patients. In this study, we observed that a significant 
fraction (about 80%) of our pathogens were 
Gram-negative bacteria especially in urine samples that 

is similar to study done by Kumamoto et al18. In 
contrast, S. aureus was found as the leading pathogen 
in tracheal aspirates which is similar to study done by 
Jakribettu et al19. We think that these Gram-positive 
bacteria might have been associated with the poor 
practice of chlorhexidine-based hand disinfectants in 
our hospital. 
Current studies have demonstrated that multidrug- 
resistant Gram-negative bacteria have been a growing 
concern for patients in ICUs due to their significant 
effect on patient mortality. In a multicenter 
point-prevalence study conducted in Turkey, 
researchers reported that Gram-negative bacteria 
constituted nearly 75% of all ICU pathogens. 
Furthermore, more than half of Acinetobacter spp. and 
P. aeruginosa strains were found as multidrug-resistant 
or extensively drug-resistant20-23. In this study, we 
observed that the frequency of S. aureus, one of the 
major nosocomial pathogens in tracheal aspirates This 
result might be one of the most significant outputs of 
this study, with a high concordance of the results from 
the current literature24-26.The most worrisome outcome 
of this study is the pathogens are resistant to most of 
the antibiotics like Meropenam, tazobactum/ 
piperacillin and colistin are the last group of 
antimicrobials have more than 50% resistance against 
multidrug-resistant Gram-negative organisms that is 
similar to these studies27-29. 
All of the above-mentioned data indicate that the 
implemented infection control practices and applied 
antimicrobial use policies in our hospital have provided 
some benefits on the frequencies Gram-positive 
bacteria, and some carbapenem-susceptible 
Gram-negative bacteria. However, it seems that they 
have failed to limit the spread of carbapenem-resistant 
Gram-negative pathogens and s. aureus in our settings. 
In another study performed in a Turkish tertiary care 
hospital, the authors reported that the frequencies of 
top three Gram-negative pathogens including P. 
aeruginosa, A. baumannii, and E. coli significantly 
reduced following the reconstruction of the ICUs for 
acclimatization and staff education30. Therefore, in 
addition to enforced infection control measures, 
providing adequate space and improving the ventilation 
systems in ICUs can provide positive benefits in 
combating hospital pathogens. It should be underline 
that lacking data belonging to two significant anaerobic 
HAI pathogens including Bacteroides spp. and 
Clostridium difficile may be the most important 
limitation of this study. Furthermore, as a second 
limitation, this study was performed in a single center 

neuro-based hospital rather than a general hospital, 
nationwide or multicenter surveillance. However, we 
think that this study is one of the most important 
investigations from Bangladesh in the last one year as 
the data were collected by the microbiology department 
of the hospital.

Conclusion
This present work reveals that multidrug-resistant 
Gram-negative bacteria are one of the predominant 
pathogens in urine which may be due to 
catheterization. On the other hand, in endotracheal 
aspirate culture Staphylococcus aureus is the main 
causative agents that are very alarming.
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