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ABSTRACT

Introduction: Globally, respiratory tract infections are serious infectious disease affecting the organ
of respiratory tract. A distinct group of microbes including bacteria, virus, fungus and parasite are
associated with respiratory tract infection and is the leading cause of high morbidity and mortality.
This study was conducted to determine the prevalence of bacteria associated with respiratory with
antimicrobial susceptibility testing.

Methods: This is a hospital-based cross-sectional study conducted between March, 2022 and June,
2023 among patients who visited Crimson Hospital of Butwal with respiratory tract infection. Bargery’s
standard procedure has been followed for the isolation and identification of bacteria. Antimicrobial
susceptibility testing was performed based on the Clinical & Laboratory Standard Institute (CLSI)
guidelines.

Results: Out of 358 only 186 (52.05%) respiratory samples showed bacterial growth. A total of 332
bacterial isolates were identified, comprising 203 (61.1%) Gram-positive and 129 (38.85%) Gram-
negative bacteria. Among gram-positive isolates Staphylococcus aureus (30.7%,n=102) and Coagulase-
Negative Staphylococcus (25.6%, n=85) were the most predominant. In contrast, Escherichia coli
13.2% (44) and Klebsiella pneumoniae 9.6% (32) were the predominant gram-negative bacteria isolates.
Gram-positive bacterial isolates exhibited complete sensitivity to Vancomycin and Linezolid (100%),
while, gram-negative bacterial isolates showed considerable sensitivity to Tetracycline (82.9%) and
Cefuroxime (75%)

Conclusion: A high prevalence of respiratory tract infection caused by a distinct group of bacterial
pathogens has been reported. High number of Methicillin resistant Staphylococcus aureus (MRSA),
Extended Spectrum Beta-lactamase (ESBL), and Multi-drugs Resistant (MDR) producing bacteria
were detected.
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INTRODUCTION

Respiratory tract infections (RTI) are the most
prevalent microbial infection in humans across
the world. The incidence of RTI is increasing,
particularly in developing nations like Nepal.!”
In accordance with the 2016, Nepal Demographic
and Health Survey (NDHS), 1,750,688 cases of
acute respiratory tract infection (ARTI) have been
reported in Nepal. Both upper-respiratory tract
infection (URTI) and Lower-respiratory tract
infection (LRTI) are prevalent; however, URTI
is is the more prevalent; but in terms of severity
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of disease, LRTI is more severe. In 2019, the
global incidence rate of URTI was 17.2 billion,
of which 42.8% died.* The global incidence of
LRTIs among patients worldwide is 48.9 million,
of which 1.5 million died." A high incidence of
URTTI and LRTT has been reported among elderly
patients above 70 years and children less than 5
years but is least prevalent among the young and
adult population.®” Distinct group of microbial
pathogens are associated with RTI. About 70%
of URTIs are caused by viruses and about 60-
70% of cases of LRTIs are caused by bacteria.® A
distinct group of bacteria, including Streptococcus
pneumoniae, Streptococcus pyogenes,
Haemophilus influenzae, Staphylococcus aureus,
Klebsiella spp., and Pseudomonas spp., are
frequently associated with RTL.>! At present,
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irrational use of antimicrobial agents and
inappropriate  antibiotic therapy cause the
emergence of multidrug-resistant respiratory
pathogens, which increases hospital stay,
mortality rate and  healthcare-related

expenditure for patients.'"'> The present
study aimed to determine the prevalence and
antimicrobial susceptibility pattern of respiratory
bacterial pathogens in Crimson Hospital, Nepal.

METHODS

This is a hospital-based cross-sectional study
conducted at the Department of Microbiology
of Crimson Hospital, Butwal, Nepal, from June
2022 to May 2023. Ethical clearance was obtained
from the Ethical Review Committee of Pokhara
University, Kaski, Nepal, with a reference number
RF.No0.206/2080/81. All the patients attending at
Crimson Hospital with complaints of sore throat,
pharyngitis, laryngitis, tonsillitis, bronchitis,
bronchiolitis, and pneumonia were enrolled. The
patients suspected with RTI with asthma, and
pre-existing chronic illness likes lungs disease,
dysphagia and patients on or had corticosteroid
were excluded because their symptoms could
mimic respiratory tract infection.

A convenient sampling method was used. A total
of 358 patients were enrolled, and the size of
participants was determined using the following
formula.

n=7?p (1-p)/d?, where

Z is confidence interval CI (Z=1.96 for 95%

CID)

P = prevalence which we have considered 37%
from the previous study of Bhurtel. R et al'®

d: The margin of error was considered 5% where
d = 0.05, the formula used to calculate the sample
size (n) was as follows.

n=(1.96)’x 0.37 (1-0.37)/0.0025 = 358

Bacterial isolation and identification:

Respiratory samples such as throat swabs and
sputum were collected. The throat swab was
obtained by passing sterile cotton swab over
the surface of the tonsillar fossa and posterior
pharynx. Additionally, deep expectorated cough
(sputum) was collected by patients themselves
directly coughing in sterile container. Respiratory
samples were directly inoculated onto 5% sheep
blood agar (HiMedia, USA), MacConkey agar
(HiMedia, USA), and Chocolate agar (HiMedia,

USA) incubated overnight at 37°C in a 5 — 10%
CO: incubator. Pure bacterial isolates in distinct
culture media were identified on the basis of
gram-staining, colony characteristics and distinct
biochemical test including Catalase, Coagulase,
Oxidase, Indole, Methyl Red, Voges-Proskauer
(VP), Urease, Citrate utilization, Triple sugar
iron agar (TSI), Sulphide-Indole Motility test
(SIM) test as mentioned in Bergeys Manual of
Systematic Bacteria and Clinical and Laboratory
Standards Institute (CLSI, PA, USA) guidelines
20171415

Antimicrobial Susceptibility Test (AST):
Amodified Kirby-Bauer disc diffusion method was
used to perform the antimicrobial susceptibility
test on Mueller-Hinton Agar (Hi-Media, USA) as
per CLSI guidelines.'> Ahomogenous bacterial cell
suspension was prepared by mixing 3-5 identical
colonies from a pure culture plate into sterile
nutrient broth (Himedia, USA) and adjusting the
turbidity to 0.5 McFarland. A sterile cotton swab
soaked in bacterial cell suspension was used to seed
bacteria over the surface of Muller-Hinton agar
(MHA). A specific antimicrobial disc was placed
using sterile forceps and incubated overnight
at 37°C. ZOI was measured and interpreted for
sensitive, resistance and intermediate as per
CLSI guidelines. Following antibiotics discs,
Amikacin (AK, 30 pg), Ampicillin (AMP, 10 pg),
Azithromycin (AZM, 15 pg), Cefoxitin (CXT,
30pg), Trimethoprim/sulphmethoxozole (SXT, 25
ng), Ciprofloxacin (CIP, 5pg), Clindamycin (CD,
2 ng), Cefixime (CFM, 5 pg), Cefuroxime (CXM,
30 pg), Gentamicin (GEN, 30 pg), Levofloxacin
(LE, 5 pg), Linezolid (LZ, 30 pg), Oxacilin (OX,
1 pg), Penicillin G (P, 10 units), Tetracycline (TE,
30 pg), Vancomycin (VA, 30 pg), Ceftazidime
(CAZ, 30 pg), Cefotaxime (CTX, 30 pg),
Imipenem (IMP, 10 pg), Meropenem (MRP, 10
ng ), and Ceftriaxone (CTR, 30 pg) of antibiotics
of Himedia was used as per the CLSI guidelines
and their availability and frequent prescription by
physicians for treatment of the RTTI.

Screening and confirmation of MRSA
producers:

MRSA screening was done using oxacillin (1pg).
Any Staph. aureus isolates producing a Zone of
Inhibition (ZOI) <18 mm around the oxacillin
disc were suspected MRS A producers. Phenotypic

confirmation of MRSA was done using a cefoxitin
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disk (30 pg). Any suspected MRSA producers
producing the ZOI <17 mm around the Cefoxitin
disk (30pg) were confirmed as Methicillin
Resistant Staphylococcus aureus (MRSA).

Screening and confirmation of Extended-
Spectrum Beta-lactamase (ESBL) producers:
Preliminary screening of ESBL production
was done using one of these 3"-generation
cephalosporin antibiotics. Any GNB isolates
resistant to one of the 3™ generation cephalosporin
antibiotics i.e., CTX 30pg, CTR 30ug, and CAZ
30pg, were considered as suspected ESBL
producers. ESBL-producing isolates were
phenotypically confirmed using the combined
disc method. The ZOI were assessed individually
for the CAZ 30 pg and CTX 30 pg discs, as well
as in combination with clavulanic acid (10 pg),
with the discs positioned 25 mm apart (center to
center). Isolates showing a zone size increase of 5
mm or more around one or both of the clavulanate
combined discs compared to the antibiotic alone
were confirmed as ESBL producers.

Screening of MDR:

Microorganisms demonstrating resistance to three
or more classes of antibiotics were considered as
multidrug resistance.'® In this study, five class of
antibiotics were chosen.

Quality Controls:

Microbiology standards operating procedure was
strictly followed throughout the process. For
quality assurance, ATCC strains of Streptococcus
pneumoniae ATCC® (700603), E. coli ATCC®
25922, and Pseudomonas aeruginosa strains
(ATCC 27853) were used.

Statistical analysis:

Data obtained from the study was entered in
Microsoft Office Excel 2016 and then exported to
Graph Pad Prism Version 8.4.2 (789) Boston, MA
02110, USA for statistical analysis. Descriptive
qualitative analysis findings were demonstrated
in frequencies, percentages, cross-tabulation, bar
charts, and pie chart.

RESULTS

Study Participants:

A total of 358 were enrolled in this study, with a
52% (n = 186) female and 48% (n = 172) male.
Participants in this study varied in age from 0 to
80 above, with a mean age group of 45 + 0.6 years

and a median age of 43 =+ 0.6 years. The majority
of participants actively participated in this study
were aged 21 to 40 years (n = 130, 36.43%).

Table 1: Demographic and clinical characteristics
of participants with respiratory tract infection

Participants Frequency (N=358)

Sex n (%)
Female 186 (52.05%)
Male 172 (48%)
Toral 358

Age wise Distribution of patient in Year

0-20 28 (7.82%)
21-40 130 (36.43%)
41-60 111 (30.65%)
61-80 73 (20.5%)
81 above 16 (4.38%)
Age (mean+SD), 45.6 £52.84
Years

Age (median)+, Years |43 £0.6

Bacteria Isolation and Their Prevalence:

Of the 358 clinical samples, 186 (52%) showed
positive growth, 22% (n = 41) samples had
monomicrobial growth and 78% (n = 145) had
polymicrobial bacterial growths (Figure 1A). A
total of 332 distinct bacteria have been isolated
from 186 positive bacterial growth (Figure 1B).
Female respiratory samples yielded the most
bacteria i.e., 186 (52%), followed by males
172 (48%) respectively (Table 1). Among the
respiratory samples, a significant number of
bacteria have been recovered from sputum.
Although both gram-positive and gram-negative
bacteria have been recovered, gram-positive
cocci were the most prevalent bacterial isolate,
accounting for 61.1% (n = 203), followed by
gram-negative bacilli 38.8% (n = 129) (Table 2).
Staphylococcus aureus was the most prevalent
gram-positive cocci (GPC) isolate, accounting
for 30.7%, followed by Coagulase-negative
Staphylococcus (CoNS) (25.6%), Streptococcus
pyogenes (3.91%), and Streptococcus pneumoniae
(0.9%) (Table 2 & Figure 2). Similarly, among
the gram-negative bacterial isolates, Escherichia
coli was the predominant isolates, accounting for
13.2% (n=44) followed by Klebsiella pneumoniae
9.6% (n = 32), Acinetobacter spp.,6.2% (n = 20),
Pseudomonas spp., 5.12% (n = 20), Citrobacter
spp-,3.01% (n = 10), and Morganella spp.,1.8% (n
= 6) (Table 2 & Figure 2).
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Figure 1. 1A shows the bactenal growth rates and
1B shows bacterial growth types from respiratory

« % & B

Table 2: Isolation of bacn‘s[clﬁia from respiratory samples (Throat swab & Sputum)
Pathogen type Microorganism Bacteria Isolation From Total Isolates
(N/%) Throat swab Sputum n=168
n=18
Gram-negative Escherichia coli 0 44 44 (13.2%
bacilli Klebsiella pneumoniae 3 29 32 (9.6%)
(N/%) . Acinetobacter species 0 20 20 (6.2)
(129/38.85%) Morganella species 0 6 6 (1.8)
Citrobacter species 0 10 10 (3.01%)
Pseudomonas species 2 15 17 (5.12%)
Gram-positive cocci | Staphylococcus aureus 4 98 102 (30.7%
(N/%) CONS 7 78 85 (25.6%)
(203/61.11%) Streptococcus pyogenes 2 11 13 (3.91%)
Streptococcus pneumoniae 0 3 3 (0.9%)
Total 18 (9.6%) 168 (90.32%) |332 (100%)

Abbreviations: CoNS: (Coagulase Negative Staphylococcus)

30.75% Staphylococcus aureus
25.64% CoNS

13.22% Escherichia coli
9.62% Klebsiella pneumoniae
6.03% Acinetobacter species

5.11% Pseudomonas species
3.91% Streptococcus pyogenes
3.01% Citrobacter species
1.81% Morganella species

0.90% Streptococcus pneumoniae

Figure 2. Percentile distribution of bacteria in positive respiratory samples from

the patients with RTI

Antibiogram profile of gram-positive bacterial isolates:

Gram-positive bacterial isolates showed 100% sensitive to vancomycin and linezolid, but high degree
of resistant to penicillin G (87.2%), ampicillin (72.9%), and amikacin (70.45%), While considering
an individual gram-positive bacteria S. aureus exhibits 100% of sensitivity against vancomycin &
linezolid and a higher degree of resistance against penicillin G (92.15%), ampicillin (88.34%), and
amikacin (83.33%).

Similarly, CONS also exhibited 100% sensitivity against vancomycin and linezolid and a higher degree
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of resistance against penicillin-G (75.29%),
followed by ampicillin (62.35%) and amikacin
(62.35%). Streptococcus species showed a higher
level of sensitivity to vancomycin and linezolid;
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Figure 3. Antimicrobial susceptibility patterns of gram-positive bacterial
isolates.

Abbreviations: P: Penicillin G, CFM: Cefixime, CXM: Cefuroxime, AMP:
Ampicillin, Ak: Amikacin, GEN: Gentamicin, CIP: Ciprofloxacin, LE:
Levofloxacin, AZM: Azithromycin, CD: Clindamycin, SXT:
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in contrast, it showed a higher resistance against
clindamycin and azithromycin (Table 3).
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Figure 3. Antimicrobial susceptibility patterns of gram-positive bacterial
isolates.

Abbreviations: P: Penicillin G, CFM: Cefixime, CXM: Cefuroxime, AMP:

Ampicillin, Ak: Amikacin, GEN: Gentamicin, CIP: Ciprofloxacin, LE:
AZM:  Azithromycin, CD: Clindamycin, SXT:
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Levofloxacin,

Trimethoprim-sulfamethoxazole, LZ: Linezolid, VA: Vancomycin, TE: Trimethoprim-sulfamethoxazole, LZ: Linezolid, VA: Vancomycin, TE:
Tetracycline. Tetracycline.
Table 3. Antimicrobial susceptibility pattern of gram-positive cocci isolates
Antibiotics Pathogens Total
Staphylococcus aureus CONS Streptococcus spp.,
S R S R S R S R
N % N % N % N % N % N % N % N %
P 8 | 7.84 | 94 |92.15| 21 (2470 64 | 7529 12 | 750 | 4 | 25.0 | 41 [20.19] 162 | 79.80
CFM 47 146.07| 55 |53.92| 49 [57.64| 36 |42.35| 9 |5625| 7 [43.75| 105 [51.72| 98 |48.27
CXM 68 |166.66 | 34 3333 64 | 752 | 21 | 248 | 12 | 750 | 4 | 250 | 144 | 7093 | 59 |29.06
AMP 12 | 11.65| 90 |88.34| 32 |37.64| 53 |62.35| 11 |6875| 5 [31.25]| 55 |[27.09| 148 | 72.90
AK 17 | 16.6 | 85 |[83.33| 32 |37.64| 53 [6235| 12 | 75.0 [ 4 | 25.0 | 61 | 30.0 | 143 [70.45
GEN 62 |160.78 [ 40 |[39.21| 52 |61.17| 33 |3882 NA | NA | NA | NA | 114 [60.96| 73 |39.03
CIP 28 |2745| 74 | 72.54 | 56 [ 6588 29 | 34.1 | 13 |81.25| 3 [1875| 97 [47.78| 106 |52.22
LE 36 [3529| 66 |64.70| 60 |70.58 | 25 | 294 14 | 875 | 2 125 [ 110 [ 54.18 | 93 |45.82
AZM 54 [52.94 | 48 [47.05| 58 |68.23| 27 | 31.7 | 5 |31.25| 11 |68.75] 117 |57.63 | 86 |42.37
CD 31 [3039| 71 [69.60 52 |61.17| 33 [ 38.8 375 | 10 | 62.5 | 89 |43.84| 114 | 56.16
SXT 56 [ 5490 46 [45.09( 46 |54.11| 39 [45.88 43751 9 |56.25| 109 |53.69 | 94 |46.30
LZ 102 | 100 - - 85 | 100 - - 14 | 100 - - 203 | 100 - -
VA 102 | 100 - - 85 100 - - 14 100 - - 203 100 - -
TE 54 [5290 | 48 |[47.05| 68 80 17 | 20.0 | NA - NA - 122 [ 6524 | 65 |34.47

Abbreviations: P (Penicillin G), CFM (Cefixime), CXM (Cefuroxime), AMP (Ampicillin), AK
(Amikacin), GEN (Gentamycin), CIP (Ciprofloxacin), LE (Levofloxacin), AZM (Azithromycin),
CD (Clindamycin), SXT: Trimethoprim sulfamethoxazole), LZ (Linezolid), VA (Vancomycin), TE

(Tet- racycline)

Antibiogram of Gram-negative bacterial
isolates:

In this study, gram-negative bacteria are highly
sensitive to both tetracycline (82.94%) and cefu-
roxime (75.96%). Conversely, GNB isolates ex-
hibit substantial level of resistance to ciproflox-
acin (51.94%) and amikacin (60%) (Figure 4 &
Table 4). Antibiogram of individual gram-nega-

tive bacilli showed, E. coli and Klebsiella pneu-
moniae were highly sensitive to tetracycline and
highly resistant to amikacin. Likewise, Acineto-
bacter species, exhibited significant resistant to
amikacin (70%) and high susceptibility to ceftazi-
dime (80 %) and cefuroxime (80%). Morganella
species were 100% sensitive to cefotaxime, cef-
tazidime, and cefuroxime and, 70% resistance to
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Table 4. Antimicrobial susceptibility pattern of Gram-Negative Bacterial Isolate
Pathogens
E. coli Klebsiella Acinetobacter | Morganella Citrobacter Pseudomonas | Total
pneumoniae species species species species
S R S R S R S R S R S R S R
N (%) [ N (%) [ N (%) [ N (%) | N (%) | N (%) | N (%) | N (%) | N (%) | N (%) | N (%) | N (%) | N (%) [ N (%)
AK 18 26 13 19 6 14 3 3 4 6 7 10 51 78
(40.9) | (59.1) | (40.6) |(59.3) |(30.0) |(70.0) | (50) (50) (40) (60) (41.1) [ (59.9) | (39.5) | (60.4)
GEN |25 19 27 5 14 6 4 2 5 5 12 5 87 42
(56.8) | (43.1) |(84.3) | (15.6) |(60.0) |(40.0) |(66.6) |(43.4) | (50) (50) (70.5) | (29.5) [(67.4) | (32.5)
IMP |28 16 18 14 9 11 5 1 6 4 9 8 75 54
(63.6) |(36.3) |(56.2) |(43.7) | (45.0) |(65.0) |(83.3) | (16.7) | (60) (40) (52.9) | (47.1) | (58.1) | (41.8)
MRP |36 8 24 12 12 8 5 1 7 3 11 6 95 34
(81.1) | (18.8) |(75.0) |(25.0) |(60.0) |(40.0) |(83.3) | (16.7) | (70) (30) (64.7) [(35.3) [(73.6) |(26.3)
CIP |21 23 15 17 11 9 4 2 4 6 7 10 62 67
(47.7) 1(52.2) | (46.8) |(53.1) |(55.0) |(45.0) | (66.6) | (43.3) |(40) (60) (41.1) 1(59.9) |(48.0) [(51.9)
LE 22 22 18 14 12 8 3 3 4 6 9 8 68 61
(50.0) [ (50.0) [(56.2) |[(43.7) |(60.0) |(40.0) |(50.0) |(50.0) |(40) (60) (52.9) | (47.1) |(52.7) | (47.2)
CAZ |33 14 22 10 16 4 6 0 8 2 12 5 97 32
(75.0) | (25.0) [(68.7) [(31.2) |(80.0) [(20.0) [(100) |(0) (80) (20) (70.5) 1(29.5) [(75.2) [(24.8)
CTX |31 13 20 12 15 5 6 0 10 0 12 5 94 35
(70.4) 1(29.5) |(62.5) |(37.5) |(75.0) |(25.0) |(100) |(0) (100) |(0) (70.5) 1(29.5) [(72.8) [(27.1)
CTR |31 13 20 12 15 5 6 0 10 0 12 5 94 35
(70.4) 1(29.5) [(62.5) |(37.5) [(75.0) [(25.0) [(100) [(0) (100) 1(0) (70.5) 1(29.5) [(72.8) [(27.1)
CXM |33 14 21 11 16 4 6 9 1 13 4 98 31
(75.0) (25.0) [(65.6) |(37.3) [(80.0) [(20.0) [(100) [(0) (90) (10) (76.4) |(23.6) |(75.9) |(24.0)
SXT |19 25 14 18 8 11 4 2 4 6 7 10 52 77
(43.1) |(51.8) [(43.7) |(56.2) [(40.0) |(60.0) [(66.6) |(43.4) |(40) (60) (41.1) |(59.9) |(40.3) |(59.60
TE 38 6 28 4 15 5 5 1 7 3 14 3 107 22
(86.3) |(13.6) [(87.5) |(12.5) [(75.0) [(25.0) [(83.3) [(16.7) [(70) 30) (82.3) |(17.2) |(82.9) |(17.0)

Abbreviations: AK: Amikacin, GEN: Gentamycin, IMP: Imipenem, MRP: Meropenem, CIP: Ci-
profloxacin, LE: Levofloxacin, CAZ: Ceftazidime, CTX: Cefotaxime, CTR: Ceftriaxone, CXM:
Cefuroxime, SXT: Trimethoprim-sulfamethoxazole, TE: Tetracycline

amikacin. Citrobacter species exhibit 100% sen-
sitivity to cefotaxime and ceftriaxone and 60%
resistance to amikacin, ciprofloxacin, and levo-
floxacin. Pseudomonas species were extremely
sensitive to tetracycline (82.3%) and exception-
ally resistant to amikacin, ciprofloxacin and tri-
methoprim sulfamethoxazole (59.9%) (Table 4).

Prevalence of MRSA & ESBL Producers
Of'the 102 S. aureus, 68.62% (70) were suspected
of MRSA production in the preliminary screen-
ing test of MRSA. However, only 49.01% (50)
confirmed as MRSA producers by the phenotyp-
ic disc diffusion method (Figure 5A). Similarly,
27.13% (35) of the total 129 GNB isolates were
suspected of ESBL production. Meanwhile, only
13.95% (18) confirmed as ESBL producers by the
phenotypic double disc diffusion method (Figure
5B).

100 %

0%

Figure 5. A and B showed the distribution of
MRSA and ESBL producers respectively

Prevalence of Multidrug Resistance Bacterial
Respiratory Pathogens:
67.46% (n=224) of the 332 bacterial isolates were
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MDR. 59.6% (121) of the 203 gram-positive coc-
ci isolates were multidrug resistant, meanwhile
85.5% (103) of the 121 gram-negative bacilli iso-
lates, were multidrug resistant (MDR) (Table 5 &
6). A high proportion of Gram-negative bacteri-
al isolates were found to be multidrug-resistant
(MDR), including 90.6% (n = 29) of Klebsiella

pneumoniae, 86.3% (n = 38) of Escherichia coli,
85% (n = 17) of Acinetobacter spp., and 82.35%
(n=14) of Pseudomonas spp Similarly, among the
gram- positive bacterial isolates 68.63% (n=70)
were Staph. aureus, 56.46% (48) were CoNS and
3.12% (5) were Streptococcus species (Table 5).

Table 5. Multidrug resistance pattern of gram-positive cocci

Resistance Patterns No of An- |S. aureus | CONS Streptococ- | Total
tibiotics (N=102) | (N=85) | cus species (N=203)
(Classes) (N=16)
P, AMP, AK, CIP 3 4 6 2 12
P, AMP, AK, LE 3 5 3 1 9
P, AMP, AK, CIP 3 3 2 1 6
P, AMP, AK, LE 3 3 2 - 5
P, AMP, GEN, CIP 3 4 5 1 10
P, AMP, GEN, LE 3 6 3 - 9
P, AMP, AK, GEN, CIP, LE 3 6 4 - 11
P, AMP, CFM, AK, GEN, CIP, LE 3 7 4 - 11
P, AMP, CFM, Ak, GEN, AZM 3 3 3 - 6
P, AMP, CFM, AK, GEN, AZM, CD 3 4 3 - 7
P, AMP, CXM, AK, AZM, SXT 3 5 4 - 9
P, AMP, CFM, CXM, AK, GEN, SXT 4 7 3 - 10
P, AMP, CXM, CFM, GEN, TE, SXT 4 6 3 - 11
P, AMP, CFM, CXM, GEN, SXT, TE, AZM | 5 4 2 - 6
P, AMP, CXM, CFM, GEN, AK, CD, AZM, | 5 3 1 - 4
TE, SXT
Total MDR (n/%) 70 48 5 121
(68.63%) |(56.46%) | (31.25%) (59.60%)
Table 6. Multidrug Resistant Patterns of Gram-negative bacilli isolates
Resistance Patterns No of E. coli Klebsiella | Acine- | Mor- Citro- | Pseudo- | Total
Anti- N(44) spp to- ganella | bacter | monas (N=129)
biotics N@32) bacter | spp spp spp
(Class- spp N(6) N10) [N17)
es) N(20)
AK, CIP, SXT 3 5 6 3 1 1 2 18
AK, GEN, LE, SXT 3 5 3 2 1 1 1 12
AK, GEN, CIP, LE, SXT 3 2 1 1 - - 1 6
GEN, IMP, CIP 3 3 2 1 - - 2 8
GEN, CIP, TE 3 2 1 1 - - 1 3
AK, GEN, IMP, CIP 3 2 1 1 - - 1 5
AK, GEN, MRP CIP, LE 3 1 1 - - - - 1
GEN, MRP, CIP 3 2 1 1 - - 1 3
AK, MRP, LE, CIP, CAZ 4 3 2 1 - - 1 8
AK, MRP, LE, CIP, CTX, 4 2 1 1 - - 1 5
CAZ
AK, GEN MRP, IMP, LE, 4 2 1 - 1 - 4
CIP, CTX, CAZ
GEN, IMP, CIP, CTX, CAZ 4 2 1 1 - - - 3
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GEN, IMP, CIP, LE, CAZ, 4 2 2 1 - - 1 3

CTR

AK, IMP, CIP, CTR, CAZ, 4 1 2 1 - - 1 3

CTX

AK, IMP, LE, CTR, CAZ, 4 1 3 1 - - 2

CTX

AK, GEN, IMP, LE, CAZ, 5 1 1 - - 2

CTX, SXT

GEN, LE, CIP, SXT, CTR, TE | 5 1 - - 1 1

AK, GEN, MRP, IMP, LE, 1 - - - 1

CIP, CAZ, CTX, CTR SXT

AK, TE, CIP, IMP, SXT 5 1 - - - - - 1

38 29 17 2 3 14 N=103

Total MDR (n/%) (86.36%) | (90.62%) |(85%) |(33.3%) | (30%) | (82.35%) | (85.15%)

DISCUSSION frequent in males in comparison to females which

Respiratory tract infections (RTIs) are amongst
the most common and diverse groups of infec-
tions in humans worldwide, with a prevalence rate
of 22% to 25%."7 In this study, 52.08% of respi-
ratory samples showed bacterial growth, 47.92%
did not. It might be due to respiratory tract infec-
tion of viral or fungi origin, or, due to inappro-
priate methods of collection, transportation and
processing of respiratory samples might have sig-
nificantly interferes bacteria growth and reduced
the bacterial viability. Our study findings was
significantly higher compared to previous study
conducted in Western Nepal (30.2%), Southern
Ethiopia (33.5%), Jimma, Ethiopia (40.3%), and
Egypt (45%)."?' However, a numerous study
conducted in Kenya (95.4%), South India 55.3%
and China (55.4%) showed significantly high bac-
terial growth as compared to our study findings.
This discrepancy might be due to variation in the
study period, geographical differences, and the
socioeconomic status of the study population.?*?
This study showed that 90.32% of bacteria were
isolated from the sputum samples, which was sig-
nificantly higher than findings of Shrestha et al.,
(31%), Raghubanshi, B. R et al., (29.31%), Sub-
edi D et al., (29.13%) and Kaundinnyayana S et
al., (9.87%) in Nepal.?*?"1828 This is more likely
due to contamination of the sputum with upper
respiratory tract secretions and the normal mi-
crobial flora in upper respiratory tract. Similarly,
our study reported that RTI was more prevalent in
males (48%) as compared to females (44.09%).
A similar type of study was conducted by Saxe-
na. S. et al. (68%), Panda. S et al., (63.85%), and
Tasnia Ahmed et al. (55.91%) reported, RTT more

is consistent with our study findings.”*° Higher
incidence of RTI in males may be due to distinct
associated risk factors, including smoking, alco-
hol consumption, working in the field, cooking
in wood, hormonal differences and a weakened
humoral and cell- mediated immune response.*'-*?
RTI infection increases with the advancement of
age.”® Our study revealed a 36.43% RTI among
patients between 20 & 40 years, which was dif-
ferent from the study finding of Singh S et al.,
who they reported lowest RTT rate of 17.3%. This
difference might be due to higher proportion of
participants between 20 — 40 years.* In this study
both the gram-negative bacilli and gram-positive
cocci were isolated; however, gram-positive coc-
ci isolation was as significantly high i.e., (61.1%)
compared to (38.89%) gram- negative bacilli.
A similar type of study conducted by Usman A
et al., Parsad A et al. (66.67%), Saxena. S et al.,
(65.95%) reported significantly high isolation
of GNB compared to our study findings. In our
study, Staphylococcus aureus was the predomi-
nant gram-positive cocci pathogen causing RTT. It
might be due their prevalence as the normal flora
in respiratory systems and their roles in causing
distinct respiratory tract infections.*3¢ A study
conducted in India by Kousalya K et al. also re-
ported S.aureus (45.61%) as a predominant caus-
ing RTL> However, in a similar type of study
conducted by the Felege Hiwot(35.9%) Jimma
12.8% and Arba Minch 11.8% reported S. pneu-
moniae as the predominant GPB causing RTI. In
this study, Escherichia coli was the most prevalent
gram-negative bacilli causing RTL.'" It is found as
most commonly in hospital environment and able
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to cause the opportunistic respiratory tract infec-
tions in both inpatients and out-patients. Higher
isolation of Escherichia coli may be associated
with a distinct factor hematogenous dissemina-
tion of Escherichia coli from gastrointestinal or
urinary tract, presence of Escherichia coli in re-
spiratory tract in hospitalized patients and aspi-
ration of from pharynx.*® However, a number of
studies conducted by Sherchan JB et al (39.5%),
and Usman A et al (66.5%) reported K. pneumo-
nia as the predominate pathogen causing RTI in
their study.’** In the meantime, Martin-Loeches
et al. (18.4%) and Miriti, D.M et al (51.2%)re-
ported as Pseudomonas aeruginosa as the most
prevalent pathogen causing RTL.'**" This varia-
tion in the prevalence of microorganisms causing
respiratory tract infection might due to several
factors including their distribution on respiratory
tract as normal flora, seasonal variation affecting
bacterial isolation from respiratory samples, stun-
dy population, and the host's immune status.*>*
In this study we reported that gram-positive
bacterial isolates were highly sensitive against
vancomycin (100%), linezolid (100%) which is
similar to findings of Ragubanshi B R et al, and
Yang. Li et al.”’* Higher degree of sensitivity
against vancomycin & linezolid may be due to its
use as a last resort of drugs for treatment.** Sim-
ilarly, our study reported a low sensitivity rate of
gram- positive cocci against penicillin G (73.9%)
and amikacin (70.45%). A similar type of study
conducted by Kousalya K et al. also reported a
high level of resistance to penicillin.’’ A study
conducted by Muhammad Ali et al. showed S.
aureus were 100% sensitivity to ciprofloxacin,
Gentamicin which is most likely different from
their study.*® Similarly, our study findings showed
Gram-negative bacilli were highly sensitive to
tetracycline (82.9%) and cefuroxime (75.96%),
however less sensitive against amikacin (60.26%)
and trimethoprim-sulfamethoxazole (59.69%). A
study conducted by Goel. N et al., reported respi-
ratory pathogen are highly sensitive against Tetra-
cycline and highly resistant against amikacin and
gentamicin.*’ A study conducted by Regasa et al.
and Tasnia Ahmed et al, reported Gram- negative
bacilli isolated as highly resistant to tetracycline
which is completely contrasting from our study
findings. Our study reported 49% MRSA which
might be due to overuse of broad-spectrum ceph-
alosporins antibiotics, poor implementation of

antibiotics stewardship programs in hospital and
long-term hospital stay.*® A similar type of study
conducted by Kateete et al. reported 45% MRSA,
which is low, meanwhile, in a study Yang L et al.
reported 68.62%, which is significantly high as
compared to our finding.* In the present study,
the overall magnitude of multidrug resistance
(MDR) in GNB and GPB was 85.15% and 59.6%
respectively which is significantly high compared
to study findings of Yimer O et al which report-
ed 54.6% MDR gram-negative bacilli and 50%
MDR gram-positive cocci isolates.’® It might be
due to irrational use of the antibiotics as empiri-
cal therapy for RTI around in hospital settings and
also the mutation in genes of pathogenic microor-
ganisms resulting in MDR.*!

CONCLUSION

This study revealed gram-positive cocci and
gram-negative bacilli were associated with the
respiratory tract infection. Staphylococcus aureus
and E. coli were the predominant pathogens caus-
ing RTI. High prevalence of multidrug resistance
(MDR) especially ESBL and MRSA producing
respiratory pathogens were observed. Our study
findings add to the growing evidence of emerging
antibiotic resistance within hospital setting high-
light the need for increased support for periodic
surveillance to antibiotics, strict implementation
of antibiotic stewardship and education.

LIMITATION

This study has a number of limitations. Our study
is cross-sectional study; thus, this study does not
allow us to observe the prevalence of the distinct
microbes in distinct interval of time and their
susceptibility pattern over a period of time. Our
study used the traditional methods for screening
and identification of bacteria; however, molecular
methods are widely accepted for identification,
characterization, and confirmation of bacteri-
al pathogens. Our study focused on the bacteria
causing the RTI; thus, we do not perform tests for
the identification of fungi, viruses, and parasites,
which might represent a potential bias.
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