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ABSTRACT
Background

Antimicrobial resistance (AMR) and healthcare-associated infections (HAIs) are
among the most serious public health problems and overall estimate indicates that at
any point, over 1.4 million people are suffering from health care associated infection
globally. According to the WHO report, the frequency of nosocomial infection is 10%
in South East Asia where as 7% in developed countries. The increasing trend of AMR
in pathogenic bacteria leads to complication to treat HAls and failure in treatment
and rise in mortality.

Objective

The study was conducted with the objective of to explore the incidence of different
types of HAls and AMR pattern in the patients admitted in a tertiary care hospital.

Method

The cross-sectional study was conducted at the tertiary care hospital and the patient
who are one year or older and admitted for more than 48 hours were included
in this study. The criteria for classification of HAls were adapted from Centers for
Disease Control. All the samples were collected then antibiotic sensitivity testing
was conducted according to CLSI standards. Data were collected using a structured
data collection form. Data were entered in EpiData software and analyzed using SPSS
version 22.

Result

Among 2326 patients, female was slightly higher than male patients, where 77 (3.3%)
patients experienced at least one episode of HAls. The surgical site infection (71.42%)
is the most common infection followed by Catheter Associated Urinary Tract Infection
(18.18%) and Health Care Associated Pneumonia (6.49%). Mean hospitalization days
is higher with HAI (14.5 days) compared to non-HAI (6.6 days). Out of 909 specimens,
urine, sputum and blood were higher in numbers, where 217 bacterial isolates were
isolated with Escherichia coli (83 isolates) was the most common bacteria. It is found
that Escherichia coli bacterial isolates were resistance to most common antibiotics.

Conclusion

The study concludes that surgical site infection is the most common healthcare-
associated infection and Escherichia coli is the most common bacteria responsible
for HAls. Further, surgical site infection being the most common infection, there is an
urgent need to take effective infection prevention and control prevention.
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INTRODUCTION

Antimicrobial resistance (AMR) and healthcare-associated
infections (HAIs) are among the most serious public health
problems, globally and in Asia.! The issue of HAl and AMR
overlaps closely, but they are not the same. A nosocomial
infection, also known as “Hospital Acquired Infection” or
“Health Care Associated Infection” can be defined as: an
infection acquired in hospital by a patient who was admitted
for a reason other than that infection. This includes
infections acquired in the hospital but appearing after
discharge, and also occupational infections among staff
of the facility.? With the increasing use of antibiotics, the
problem of AMR is becoming more and more prominent.
According to World Health Organization (WHOQO), AMR
is defined as “that microorganisms are resistant to the
antimicrobial drugs that are on originally to be effective on
the treatment of infections caused by the microorganisms”.?
Overall estimate indicate that at any point, over 1.4 million
people are suffering from health care acquired infection
worldwide.* HAls are considered as the most common
complication in hospital settings both in developed and
developing countries. In developed countries 5% to 10% of
patients admitted to modern hospitals acquire one or more
infections.>® In some developing countries, the proportion
of patients affected by a health care associated infection
can exceed 25% and the risk is 2 to 20 times higher than
in developed countries.® In addition to that, out of 100
hospitalized patients at any time, 7 in developed and 10 in
developing countries will acquire HAIs.* According to the
WHO report, the frequency of nosocomial infection is 10%
in South East Asia where as 7% in developed countries.”®

There has been an increasing concern that patient safety
and quality is a serious aspect of universal health care
coverage. HAIs has a significant impact that leads to longer
hospital stay, long term disability, increased resistance to
antimicrobials, high financial burden to patients and families
and increased death.5% The risk of HAl increases with the
increase in duration of placement of invasive devices and
prolonged hospitalization of patient.”**? The condition
is considered to be serious when it is accompanying with
AMR, which might need more diagnostic and laboratory
test costing higher expenditure. The increasing trend of
AMR in pathogenic bacteria leads to complication to treat
HAls and failure in treatment and rise in mortality.®® Further,
as Nepal is one of the developing countries with low GDP,
where the total per capita health expenditure in 2014
was $ 137 and health expenditure accounted for 5.8% of
GDP.2 The health care cost estimates to be second largest
expenditure after expenses for food. HAI being a major
problem for patient safety, its surveillance and prevention
should be first and foremost priority for healthcare settings
committed to making safe health care.®

AMR is becoming the serious global threat to the public
health worldwide. AMR has been also declared a public
health threat by WHO and insisted countries to develop

an action plan to combat the problem from everyone’s
side.” Tertiary care hospital is one of the major sources of
antibiotics prescription and can play a crucial role in rational
use of antibiotics. AMR surveillance helps to provide the
insights of causative agents and susceptibility pattern which
will eventually help to select the appropriate antibiotics.
Although many studies are available in developed countries
there are very few studies in developing countries like
Nepal. From the review of WHO in 2014 in Nepal, it was
observed that out of 140 isolates, 64% of Escherichia coli
were resistant to fluoroquinolones and 38 % were resistant
to third-generation cephalosporin. In addition, smaller
data sets showed resistance rates of S. aureus to methicillin
ranging from 2 to 69%. Klebsiella pneumonia showed
resistance to third-generation cephalosporins of 0 to 48%,
while no resistance to carbapenems was detected.’ In
Nepal, AMR surveillance program was first started in 1999
with the financial support of United States Agency for
International Development (USAID) and technical support
of International Center for Diarrheal Disease Research/
Bangladesh (icddr,b). Since 2004, National Public Health
Laboratory (NPHL), as a national coordinating laboratory,
continued this program financially supported by WHO. But
as in many countries, a surveillance system for tracking
antimicrobial resistance rates or documenting antibiotic
use is not adequate in Nepal, resulting in obtaining the
accurate report.'®

The study was conducted with the objective of to explore
the incidence of different types of HAI's and AMR pattern
in the patients admitted in a tertiary care hospital. It
may provide the necessary information to formulate the
antibiotic policy in a tertiary care hospital and similar
settings in developing countries.

METHODS
Study Design and Setting

This is a cross-sectional study conducted in Dhulikhel
Hospital, Kathmandu University Hospital (DH, KUH) from
December 2017 for six months after acquiring ethical
approval from the Kathmandu University School of Medical
Sciences, Institutional Review Committee. The patients
one year or older and being admitted for more than 48
hours were included in this study. Those patients who had
incomplete information regarding demographic and clinical
outcomes were excluded from this study.

Healthcare Associated Infection

HAls are defined as infection acquired after 48 hours of
admission and were not present or incubating at the time
of admission.?” The criteria for classification of HAI's were
adapted from Centers for Disease Control.®

Sample Collection and Antimicrobial Susceptibility Test

Samples were collected by aseptic technique and sent to
the hospital laboratory. The culture was done on Nutrient
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Agar, Blood Agar, MacConkey Agar, Chocoloate Agar and
Cysteine Lactose Electrolyte Deficient Agar plates whereas
all the blood samples were first inoculated in Bactec
bottles followed by sub-culture on solid media. Suspicious
colonies were sub cultured for purity and identified by
colony morphology and biochemical tests. Antimicrobial
susceptibility testing to various drugs molecule was done
on Mueller-Hinton (Oxoid) agar plates by Kirby-Bauer
disk diffusion technique. The diameter (in mm) of Zone
of inhibition around the specified drug discs, for various
isolates were read according to CLSI standards.

Data collection and Management

Data were collected using a structured data collection form.
Trained data collector visited different departments of the
hospital to collect the data which includes demographic
information, details of HAI's and laboratory information
from electronic and paper-based data from relevant
sources. In addition, the data collector directly observed
patients to record the data on use of Foley’s, drain, DJ
stent, Foley’s SPC and mechanical ventilator. For the quality
measure, data were double checked after the completion
of filled form to avoid missing data.

Statistical Analysis

Data were entered in EpiData software (version 3.1,
EpiData association, Odense, Denmark) and analyzed
using Microsoft excel and SPSS (version 22). The general
characteristics of the participants were summarized in
mean (standard deviation) for the continuous variables
and proportion for categorical variables. Pattern of
microorganism and susceptibility patterns were analyzed
and expressed as percentages.

RESULTS

In the present study, a total of 2326 patients were included.
The mean age of the patients was 39.87+20.45 years with
more than 50% of them were female. The patients admitted
was higher in medical ward followed by gynecology, surgical
and orthopedics (Table 1).

Healthcare Associated Infections

During the study period, 3.3% patients experienced at
least one episode of HAI with SSI being the most common
(71.42%) followed by 18.18% of Catheter-associated
Urinary tract infection (CAUTI) and 6.5% of Healthcare
associated pneumonia (HCAP) as shown in the figure 1.
Further, it is observed that, mean hospitalization days is
higher with HAI (14.5 + 1.16 days) compared to non-HAI
(6.6 £ 0.83 days).

Among 79 HAI’s as shown in the Figure 2, orthopedics ward
(27.3%) had the highest percentage of HAls followed by
surgical ward (26.0%) and gynecology ward (16.9%).

Table 1. Characteristics of the study population

Frequency (%)
n=2326
Age (years), mean (SD) 39.87 (20.45)
Sex
Female 1298 (55.8)
Male 1028 (44.2)
Admitted Ward
Pediatric Ward 99 (4.3)
Intensive Care Unit 25 (1.1)
Surgical Ward 463 (19.9)
Orthopedic Ward 446 (19.2)
Medical Ward 805 (34.6)
Gynecology Ward 488 (21)
Hospitalization days, mean(SD) 6.89 (4.53)
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*Pin site infection, VAP, DJ stent infection

Figure 1. Different types of HAI.
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Figure 2. Distribution of HAI as per the different ward

Clinical Samples and Microorganism Isolated

During the study period, 909 specimens were collected
and analyzed. The maximum sample obtained was urine
(n=305) which was followed by sputum and blood (fig. 3).
Similarly, two hundred and seventeen bacterial isolates
were isolated (fig. 4) where Escherichia coli (83 isolates)
was the most common bacteria followed by Enterococcus
spp. (25 isolates), Staphylococcus aureus (25 isolates) and
24 isolated of Methicillin-Resistant Staphylococcus aureus
(MRSA).
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Figure 3. Distribution of Samples Collected
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Figure 4. Distribution of causative agents

Antibiotic Susceptibility Pattern

Escherichia coli bacterial isolates showed resistance to
the most common antibiotics like Azithromycin (100%),
Amoxycillin+clavulanic acid (100%), Cefuroxime (80%),
Cefotaxime (78.6%), Ceftriaxone (66.7). Similarly, isolates
of Klebsiella pneumonia were resistance to Cefotaxime
(100%), Ceftriaxone (81.8%), Cefixime (87.5%), and
Cotrimoxazole (81.8%). In addition, MRSA isolates showed
resistance to Cefixime (100%), Cotrimoxazole (100%),
Cloxacillin (100%), Cefuroxime (71.4%), Ceftriaxone (66.7%)
and Ciprofloxacin (85.7%). Moreover, Cefixime (82.35%)
and Amoxicillin+clavulanic acid (100%) were resistance to
Staphylococcus aureus isolates as shown in figure 5.

DISCUSSION

The current study aimed to find out the incidence of various
HAls and AMR pattern in the patients admitted in the
tertiary care centre. The various demographic parameters
have been collected and compared with HAIs and AMR
pattern.

In the study, female patients were found to be higher
than male (55.8% vs. 44.2%). This finding is supported by
the previous similar studies which also suggested to have
more HAIs among female populations.'®?%?! |n this study,
the higher number of female patients might be due to
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Figure_ 5. Antibiotic Susceptibility Pattern of different micro-
organism.

the inclusion of Obstetrics and Gynaecology department
(21%). Further, female populations are more prone to the
infections due to the anatomical structure as well, which
is related to short urethra and the distance from anus to
urethra.??* This could be the one of the major reason to
have more number of female populations than male in
the current study as well. Further, the current study shows
the most common HAl is SSI which is fivefold lower than
the previous study.? The previous meta-analysis report of
the developing countries showed much higher than the
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current study and three fold lower than the meat-analysis
from Southeast Asia.?° The proportion is also lower than
that studied in Ethiopia in 2016 which is 19.41%.° The
study conducted in general ward of hospital in 2014 in
India found the prevalence to be 11.7% higher than our
study whereas study conducted in Bangladesh in 2013
observed HAI (9.4%) higher than our study.?*? While
comparing with other similar studies done in Nepal, the
findings is much lower than reports from study conducted
in TUTH (34.4%) and critical unit in National Trauma Centre
in 2017 (11.83%).2>?8 This could be due to difference in the
study period, patient load, improper handling, substandard
aseptic procedures during handling of insertion and
removal of medical devices, patient’s medical condition
layout of hospitals and different definition adopted in the
studies.’® This might have also been observed due to the
nature of the study involving different departments and
medical conditions of the patients. The study being the first
of its kind in this hospital, and the research team did not
include the clinicians, the detection of the HAI might has
resulted lower than other studies.

In current study, the most frequently observed HAI was
in SSI (71.42%) followed by UTI (18.18%). The finding is
similar to other studies where UTI and SSI being the most
common ones study conducted in Ethiopia where UTI
(68.71%) was most common followed by SSI (28.72%).102%20
In addition to other related factors, HAIl is often associated
to surgical wounds and presence of indwelling devices such
as catheterization.'®3! Whereas the systematic review and
meta-analysis in low and middle income countries showed
SSI (29.1%) to be most frequent infection in developing
countries followed by UTI (24%), BSI (19%) and HCAP (15%)
which is similar but much higher in our study.! Similar to our
study, systematic review chose studies on epidemiology of
HAI focusing on common infections. There are few studies
that have been conducted in the same setting on surgical
site infection. One of the studies conducted among women
who has undergone caesarean section for delivery found
12.6% infection rate and another study conducted among
all patients undergone elective and emergency surgeries
showed infection of 2.66%.3>** The higher proportion
of SSI in the hospital may be attributed to less effective
disinfection of the operating rooms, sterilization of
instruments and establish operational procedure facility. In
the meantime, the proportion is higher as the identification
is much easier according to the clinical criteria.3* Moreover,
the previous studies have already been conducted on SSI
in this hospital, which might lead to proper surveillance
and identification of the cases. The distribution of the
patients with HAI is higher in orthopaedics ward followed
by surgical ward, gynaecology ward like in other studies.®
The study site is a tertiary care center and also the referral
center for surgical cases therefore, the higher number of
surgical cases seemed to be normal in the current study.

In the study among 909 samples analyzed in overall, the
bacterial culture positive was 23.87% (217/909). Of which
most common bacteria was Escherichia coli (38.24%)
followed by Enterococcus spp. and Staphylococcus
aureus (11.52%) and MRSA (11.05%), which is similar
to the previous study which also had shown the most
common micro-organism as Escherichia coli followed by
Enterococcus species, coagulase negative Staphylococci
species and Staphylococcus aureus and Escherichia coli
being the most common pathogen in the study conducted
in the pediatric department of the same setting.333 Various
studies have also revealed that the most common bacterial
isolates were Escherichia coli,10-20:28:3¢

Escherichia coli bacterial isolates were resistance to
most common antibiotics like Azithromycin (100%),
Amoxycillin+clavulanic acid (100%), Cefuroxime (80%),
Cefotaxime (78.6%), Ceftriaxone (66.7). The trend
for various antibiotics such as Amoxycillin, Cefixime,
Nalidixic acid, Ceftazidime, Ciprofloxacin, Cotrimoxazole,
Norfloxacin, Ofloxacin, and Cefotaxime were above 50%
and in the verse of increased trend of resistance in the year
2006 to 2010.* Similarly, isolates of Klebsiella pneumonia
were resistance to Cefotaxime (100%), Ceftriaxone (81.8%),
Cefixime (87.5%), and Cotrimoxazole (81.8%) which has
similar to the resistance pattern shown in studies in
Nepal.**3 Cotrimoxazole (100%), Amoxicillin+clavulanic
acid (75%), Cloxacillin (100%), Cefuroxime (71.4%),
Ceftriaxone (66.7%), and Ciprofloxacin (85.7%) were
resistance to MRSA isolates, which indicates the similar
pattern in other studies conducted in Nepal.3** In the
developing countries like Nepal, the empirical treatment
with the antibiotics has been more common in all
healthcare sectors leading to the inappropriate antibiotic
treatment. Moreover, antibiotics are widely sold as over
the counter drugs although classified as prescription only
drugs. Self-medication with antibiotics from community
pharmacies is also common practice in Nepal, which leads
to the antibiotic resistance. In addition to that, promotional
activities from pharmaceutical companies plays a key role of
antibiotic sales as top selling antibiotics seems to have high
promotional activities.*! The above mentioned factors are
some of the key factors leading to inappropriate antibiotic
use leading to antibiotic resistance. The overall resistance
pattern indicates the phenotype of the bacterial isolates.
It is an utmost importance to further isolate the genotype
of the bacterial pathogens. Considering the pattern of
resistance, there are few similarities and differences, which
might vary according to the co-morbidities, geographical
location etc.

CONCLUSION

The current study concludes that the Surgical Site Infection
is the most common type of HAls and is very common
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among female. Further, E. coli is found to be the most
common cause of HAIs and has shown resistant to the most
antibiotics including third generation antibiotics. Our study
also showed that MRSA is also one of the causative agents
for HAIs. However, this is a mono-centered study at the

REFERENCES

1.

10.

11.

12.

13.

14.

5SS

16.

17.

Huttner A, Harbarth S, Carlet J, Cosgrove S, Goossens H, Holmes A,
et al. Antimicrobial resistance: a global view from the 2013 World
Healthcare-Associated Infections Forum. Antimicrobial resistance and
infection control. 2013;2(1):31.

Ducel G, Fabry J, Nicolle L, WHO. Prevention of hospital-acquired
infections: a practical guide. 2002.

World Health Organization. Antimicrobial resistance 2018, February
15  www.who.int/en/news-room/fact-sheets/detail/antimicrobial-
resistance. Available from: http://www.who.int/en/news-room/fact-
sheets/detail/antimicrobial-resistance.

World Health Organization. Health care-associated infections fact
sheet. ND http://tinyurl com/d2qwn9m (accessed 13 December
2016). 2016.

Pittet D, Donaldson L. Clean care is safer care: the first global challenge
of the WHO World Alliance for Patient Safety. Infection Control and
Hospital Epidemiology. 2005;26(11):891-4.

Pittet D, Allegranzi B, Storr J, Donaldson L. ‘Clean care is safer care’:
the global patient safety challenge 2005-2006. International Journal
of Infectious Diseases. 2006;10(6):419-24.

Bhattarai P, Dhungel B, Shah P, Amatya J. Prevalence of Staphylococcus
aureus in Intensive care Units and Post Operative Ward as a possible
source of Nosocomial infection: An experience of tertiary care
hospital. Janaki Medical College Journal of Medical Science.1(1):21-5.

Khan HA, Baig FK, Mehboob R. Nosocomial infections: Epidemiology,
prevention, control and surveillance. Asian Pacific Journal of Tropical
Biomedicine. 2017;7(5):478-82.

Safety WP, World Health Organization. WHO guidelines on hand
hygiene in health care. 2009.

Ali S, Birhane M, Bekele S, Kibru G, Teshager L, Yilma Y, et al. Healthcare
associated infection and its risk factors among patients admitted
to a tertiary hospital in Ethiopia: longitudinal study. Antimicrobial
Resistance and Infection Control. 2018;7(1):2.

Al-Rawajfah OM, Cheema J, Hewitt JB, Hweidi IM, Musallam E.
Laboratory-confirmed, health care-associated bloodstream infections
in Jordan: A matched cost and length of stay study. American journal
of infection control. 2013;41(7):607-11.

Askarian M, Yadollahi M, Assadian O. Point prevalence and risk factors
of hospital acquired infections in a cluster of university-affiliated
hospitals in Shiraz, Iran. Journal of infection and public health.
2012;5(2):169-76.

Kritsotakis El, Flora Kontopidou EA, Roumbelaki M, loannidou E, Gikas
A. Prevalence, incidence burden, and clinical impact of healthcare-
associated infections and antimicrobial resistance: a national
prevalent cohort study in acute care hospitals in Greece. Infection and
Drug Resistance. 2017;10:317.

Ranjit E. Pharmacy practice in Nepal. The Canadian journal of hospital
pharmacy. 2016;69(6):493.

Organization WH. Antimicrobial resistance:
surveillance: World Health Organization; 2014.

global report on

Basnyat B, Pokharel P, Dixit S, Giri S. Antibiotic use, its resistance in
Nepal and recommendations for action: a situation analysis. J Nepal
Health Res Counc. 2015;13:102-11.

Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance definition
of health care—associated infection and criteria for specific types of
infections in the acute care setting. American journal of infection
control. 2008;36(5):309-32.

semi-urban area, it might not represent the status of urban
area and rural part. The incidence of HAls in those areas
may vary as per the treatment modality and healthcare
facility.

18.

19.

20.

21.

22.

23.

24,

2,58

26.

27.

28.

29.

30.

3l

32.

33.

Horan T, Gaynes R, Mayhall C. Hospital epidemiology and infection
control. 2004.

Performance Standards for Antimicrobial Susceptibility Testing:
Clinical and Laboratory Standards Institute; 2019. Available from:
https://clsi.org/standards/products/microbiology/documents/
m100/.

Shrestha PD, Rai S, Gaihre S. Prevalence of Hospital Acquired Infection
and its Preventive Practices among Health Workers in a Tertiary Care
Hospital. Journal of Nepal Health Research Council. 2018;16(41):
452-6.

Bammigatti C, Doradla S, Belgode HN, Kumar H, Swaminathan RP.
Healthcare associated infections in a resource limited setting. Journal
of clinical and diagnostic research: JCDR. 2017;11(1):0C01.

Gerberding JL. Women and infectious diseases. Emerging infectious
diseases. 2004;10(11):1965.

World Health Organization. Addressing sex and gender in epidemic-
prone infectious diseases. 2007.

Minardi D, d’Anzeo G, Cantoro D, Conti A, Muzzonigro G. Urinary tract
infections in women: etiology and treatment options. International
journal of general medicine. 2011;4:333.

Hickling DR, Sun TT, Wu XR. Anatomy and physiology of the urinary
tract: relation to host defense and microbial infection. Urinary
Tract Infections: Molecular Pathogenesis and Clinical Management.
2017:1-25.

Gupta A, Divya C, Singh DK, Krutarth B, Maria N, Srinivas R. Prevalence
of health care associated infections in a tertiary care hospital in
Dakshina Kannada, Karnataka: a hospital based cross sectional
study. International Journal of Medical Research & Health Sciences.
2015;4(2):317-21.

Afroz H, Fakruddin M, Masud MR, Islam K. Incidence of and risk factors
for hospital acquired infection in a tertiary care hospital of Dhaka,
Bangladesh. Bangladesh Journal of Medical Science. 2017;16(3):358-
69.

Sah M, Mishra S, Ohora H, Kirikae T, Sherchan J, Rijal B, et al.
Nosocomial Bacterial Infection and Antimicrobial Resistant Pattern
in a Tertiary Care Hospital in Nepal. Journal of Institute of Medicine.
2014;36(3).

Endalafer N, Gebre-Selassie S, Kotiso B. Nosocomial bacterial
infections in a tertiary hospital in Ethiopia. Journal of Infection
Prevention. 2011;12(1):38-43.

Ige O, Adesanmi A, Asuzu M. Hospital-acquired infections in a
Nigerian tertiary health facility: An audit of surveillance reports.
Nigerian medical journal: journal of the Nigeria Medical Association.
2011;52(4):239.

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. The Lancet. 2011;377(9761):228-41.

Shrestha S, Shrestha R, Shrestha B, Dongol A. Incidence and risk factors
of surgical site infection following cesarean section at Dhulikhel
Hospital. Kathmandu University Medical Journal. 2014;12(2):113-6.

Shrestha S, Wenju P, Shrestha R, Karmacharya R. Incidence and
risk factors of surgical site infections in Kathmandu university
hospital, Kavre, Nepal. Kathmandu University Medical Journal.
2016;14(54):107-11.

Page 334



KATHMANDU UNIVERSITY MEDICAL JOURNAL

34.

858

36.

3s

Organization WH. Report on the Burden of Endemic Health
Care-Associated Infection Worldwide, Clean care is safer
care, 2011. On the Internet at: http://whqlibdoc who int/
publications/2011/9789241501507_eng pdf Accessed August. 2013.

Singh S, Madhup S. Clinical profile and antibiotics sensitivity in
childhood urinary tract infection at Dhulikhel Hospital. Kathmandu
University Medical Journal. 2013;11(4):319-24.

Parajuli NP, Acharya SP, Mishra SK, Parajuli K, Rijal BP, Pokhrel BM.
High burden of antimicrobial resistance among gram negative
bacteria causing healthcare associated infections in a critical care unit
of Nepal. Antimicrobial Resistance & Infection Control. 2017;6(1):67.

Dahal RH, Chaudhary DK. Microbial infections and antimicrobial
resistance in Nepal: current trends and recommendations. The open
microbiology journal. 2018;12:230.

38.

39.

40.

41.

Khan S, Priti S, Ankit S. Bacteria etiological agents causing lower
respiratory tract infections and their resistance patterns. Iranian
biomedical journal. 2015;19(4):240.

Tiwari HK, Das AK, Sapkota D, Sivrajan K, Pahwa VK. Methicillin
resistant Staphylococcus aureus: prevalence and antibiogram in a
tertiary care hospital in western Nepal. The Journal of Infection in
Developing Countries. 2009;3(09):681-4.

Pandey S, Raza M, Bhatta C. Prevalence and antibiotic sensitivity
pattern of Methicillin-Resistant-Staphylococcus aureus in Kathmandu
Medical College-Teaching Hospital. Journal of Institute of Medicine.
2012;34(1):13-7.

Koju P, Rousseau SP, Van der Putten M, Shrestha A, Shrestha R.
Advertisement of antibiotics for upper respiratory infections and
equity in access to treatment: a cross-sectional study in Nepal.
Journal of Pharmaceutical Policy and Practice. 2020;13(1):1-7.

Page 335



