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Abstract

Background: Klebsiella pneumoniae is globally responsible for hospital- and community-acquired
infections, but the problem of antibiotic resistance is increasing making treatment difficult. This study
aimed to determine the prevalence of K. pneumoniae and to establish the antibiotic resistance profile
among clinical specimens at Jos University Teaching Hospital (JUTH) in Plateau State, Nigeria.
Methods: A total of 344 clinical samples were collected aseptically from in-patients with bacteremia (122
blood samples), soft tissue abscess (50 superficial wound swab) pneumonia (50 sputum samples) and
UTI’s (122 urine samples). The samples were processed using standard microbiological methods for
identification of K. pneumoniae. Samples were cultured on MacConkey agar and Cystine lactose
electrolyte deficient agar. The resulting colonies of isolates were further sub cultured and Gram stained
followed by biochemical test at Microbiology laboratory unit of Jos University Teaching Hospital. The
antimicrobial susceptibility patterns were determined using Kirby-Bauer disc diffusion techniques.
Results: Following that, 39 (11.3%) K. pneumoniae isolates were obtained, where 23 (12.5%) and 16
(10.0%) were from males and females, respectively. The K. pneumoniae isolates were highly resistant to
cefotaxime (94.9%), ceftazidime and cefepime (84.6%) but had low resistance for imipenem and
meropenem (12.8% and 5.1%, respectively). 38 (97.4%) of the K. pneumoniae isolates were multidrug-
resistant. PCR analysis confirmed 28 (93.3%) isolates to be Klebsiella using 16s rDNA having a product
size of 1069bp.

Conclusion: The findings of this study show the prevalence of K. pneumoniae to be 11.3% and augmentin,
imipenem, meropenem and ertapenem as the most effective antibiotics against the K. pneumoniae isolates.
Antibiotic policies and regular surveillance of antibiotic susceptibility patterns may help to overcome the
indiscriminate use of antibiotics which is a major cause of the emergence of drug resistance among
pathogens.

Keywords: Klebsiella pneumoniae, PCR, Prevalence, Antibiotic-resistance, Kirby-Bauer.
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1.0 Introduction

Klebsiella pneumoniae is one of the most
important members of the Enterobacteriaceae
genera. It is a non-motile Gram-negative
bacterium that ferments lactose and does not form
spores. Under the microscope K. pneumoniae cells
have edges, outward-curving edges with rounded
ends, and a capsule that enhances
pathogenicity®.

Klebsiella pneumoniae is one such clinically
significant organism that has caused public
concern. It is a prominent opportunistic pathogen
causing a broad spectrum of diseases including
hospital-acquired (nosocomial infection) and
community-acquired infections such as respiratory
tract infection, bacteremia (blood stream
infections), meningitis, rhinoscleroma and ozena,
chronic genital ulcerative disease, colonization,
pneumonia, urinary tract infections (UTIs),
pyogenic  liver  abscess (PLA), burns
inflammation, wounds inflammation, septicemia
and diarrhea®.

The symptoms of infections caused by K.
pneumoniae are similar to those caused by other
microbes®. For instance, meningitis caused by
K. pneumoniae is characterized by all the classic
signs and symptoms of bacterial meningitis. Due
to the bacteria, tissues surrounding the brain will
swell and prevent blood from reaching it. This can
result in paralysis or stroke in some cases.
Symptoms include high fever, headaches, a stiff
neck, and sensitivity to bright light. A
bloodstream infection (bacteremia or sepsis)
triggered by K. pneumoniae can result in fever,
chills, fatigue, light-headedness, and altered
mental health. Infection with K. pneumoniae can
cause fever and chills, flu-like symptoms,
coughing with yellow, green, or bloody mucus,
and breathing difficulties. In wounds and surgical
sites, K. pneumoniae can cause skin or soft tissue
infection. In most cases, this occurs after an injury
or surgery. It can result in fever, blisters, fatigue,
and pain at the surgical site or wound.

In Nigeria K. pneumoniae is among the most
common causes of lower respiratory tract
infections”, neonatal septicemia, and bacteremia
in children®.

The usual antibiotic treatments for K. pneumoniae
infections include beta-lactams such as penicillin
(ampicillin, amoxicillin, carbenicillin, methicillin,
etc.), cephalosporin  (cefepime,  cefixime,
cefazolin,  cefuroxime etc.), carbapenems
(meropenem, imipenem, ertapenem, doripenem),
aminoglycosides (gentamycin), and quinolones
(ciprofloxacin, norfloxacin, levofloxacin etc.)®,
these treatments, however, are now ineffective
against certain strains of K. pneumoniae because
they have effective resistance mechanisms.

K. pneumoniae mechanisms of resistance,
includes those shown by Gram-negative bacteria
against various antibiotics, such as
Aminoglycosides, Monobactams and Cephems.
These are loss of porins, which reduce drug
movement through the cell membrane; production
of enzymes and the presence of beta-lactamases in
the periplasmic space, which degrade beta-
lactam®. They also involve increased expression
of the trans-membrane efflux pump, which expels
the drug from within the bacterium. They also
involve target site mutations, which prevent the
antibiotic from binding to its site of action; and
ribosomal mutations or modifications, which
prevent the antibiotic from binding and inhibiting
protein synthesis. Other examples of such
mechanisms include biofilm formation, which
protects K. pneumoniae from antibiotic treatments
. metabolic bypass mechanisms, which use an
alternative resistant enzyme to bypass the
inhibitory effect of the antibiotic; and a mutation
in the lipopolysaccharide, which renders the
polymyxin class of antibiotics unable to adhere to
the target site, K. pneumoniae also produces
various enzymes that bind to and deactivate
specific parts of drugs®. The enzymes produced
usually target Beta-lactam type drugs, but some
target other drug classes. These enzymes include
extended spectrum beta-lactamases (ESBL),
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metallo-beta-lactamases, oxacillinases, K.
pneumoniae carbapenemases (KPC), and various
others. Klebsiella  pneumoniae's resistance to
carbapenems (such as ertapenem, imipenem,
meropenem and doripenem) is increasingly
detected worldwide including Nigeria. This is
worrisome because this drug class is usually the
last resort for the treatment of serious infections
caused by multidrug-resistant isolates®.
Investigation  of the  prevalence  of K.
pneumoniae isolates among clinical samples of
patients in four medical centers in Lagos, Nigeria,
and the burden of ESBL and carbapenem-
resistant K. pneumoniae (CRKP) strains in 2015.
Different samples (stool, blood, urine, wound
swabs, and nasal swabs) from 127 patients with
suspected  Gram-negative  infections  were
analyzed and K. pneumoniae was identified in
43(34%) patients. The resistance rate of these 43
strains according to the CLSI breakpoints revealed
cotrimoxazole (90.7%), cefuroxime (74.4%),
ofloxacin (55.8%), ceftazidime (46.5%) and
cefixime (35%). Three isolates (7%) were
resistant to imipenem. All isolates were
susceptible to amoxicillin/clavulanic acid and
nitrofurantoin. The prevalence of ESBL-
producing, MDR, and CRKP strains was found to
be 69.8%, 62.8%, and 7.0% respectively‘?.

The aim of this study was to assess the
antibacterial susceptibility patterns and risk
factors associated with multidrug-resistant K.
pneumoniae from in-patients diagnosed with
Pneumonia, Bacteremia, UTIs and soft tissue
abscesses at Jos University Teaching Hospital
(JUTH).

2.0 Material and Method

2.1 Sampling Site and Sample Collection

The research was designed as a hospital-based
cross-sectional study was conducted at the Jos
University Teaching Hospital (JUTH) Plateau
State, Nigeria from January to June, 2023. The
participants were recruited at the ward where
clinical samples were collected. A total of 344

clinical samples were aseptically collected,
including 50 sputum samples from patients
diagnose with pneumonia, 122 blood samples
from patients diagnoses with bacteremia, 122
urine samples from patients with urinary tract
infection, and 50 superficial wound swabs from
patients with wound sepsis. This study was
approved by the JUTH Ethics Committee. A well-
written informed consent form was used to obtain
the patient's consent before the commencement of
the study.

2.2 Culture/Microbiological Analysis

The clinical samples collected were streak
separately onto cysteine lactose and electrolyte
deficient (CLED) Agar for (urine) and
MacConkey agar for (wound swab), Blood
samples in inoculated vials were placed in the BD
BACTEC fluorescent series instrument as soon as
possible for incubation and monitoring. Vials
were automatically tested for the duration of 7
days period. Positive vials were determined by the
BD BACTEC fluorescent series instrument and
identified as such “red” which means positive
(there is growth) and “green” which means
negative (no growth). The positive vials were
removed and subculture in MacConkey agar
plates. Purulent part of sputum samples was
washed in 5 ml of sterile physiological saline and
inoculated on MacConkey agar plates under
aseptic techniques and incubated at 37°C for
24hours. The resulting colonies were further sub-
culture for confirmatory onto Eosin Methylene
Blue agar and incubated at 37°C for 24hours. The
colonies were further identified using gram
staining and biochemical techniques (Citrate
utilization test, Oxidase, Triple Sugar Iron agar
test, Indole production test, Urease test and
Catalase test)™V.

2.3 Antimicrobial Susceptibility Testing
Antimicrobial susceptibility testing of confirmed
K. pneumoniae isolates was performed according
to Clinical Laboratory Standards Institute (CLSI)
guidelines®®, using the Kirby-Bauer disc
diffusion method to evaluate the
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sensitivity/susceptibility of the test organisms.
The turbidity of the test organisms was adjusted to
0.5 McFarland standard and the inoculum
prepared by making a direct saline suspension of
the isolated colonies from a 24hours culture and
was inoculated on the surface of each Mueller
Hinton agar plate using a sterile swab.
Antimicrobial agents used includes Ciprofloxacin
(10 pg), Augmentin (30 pg), Tazobactam-
Piperacillin (10/100 pg), Cefotaxime (30 ug),
cefepime (30ug), Gentamicin (10 pg), Aztreonam
(30 pg), Cefpodoxime (10 pg), Ceftazidime (30
Hg), Tetracycline (10 ug), Cefixime (OCF 5ug),
Ertapenem (10 pg), meropenem (10ug), Imipenem
(10 pg) and Trimethoprim-Sulfamethoxazole
(1.25/23.75 pg) (Oxoid, UK). The results were
interpreted according to CLSI guidelines?.

K. pneumoniae that were resistant to at least 3
different classes of antibiotics were considered
multidrug-resistant strains®>.

2.4 Genotypic Confirmation of the Klebsiella
DNA Extraction for PCR Amplification

Isolates identified phenotypically to be K.
pneumoniae and further screened as ESBL
producers were used for DNA extraction using
Qiagen QIAmp DNA Mini kit.

A sterile plastic loop was used to scoop the K.
pneumoniae colonies into a sterile 1.5ml
microtubes containing 200ul of phosphate buffer
saline (PBS) and was briefly mixed with the help
of a vortexer. After which, the tubes were
centrifuged for 1 min at 8000 rpm. The
supernatants were decanted and another 200ul of
the PBS was added to the pellet and was dislodge
by vortexing.

The mixture was transferred into a sterile 1.5ml
microtubes containing 20ul of proteinase K
solution and 200pul of buffer AL was added and

Table 1: Primer Sequence Used in This Study

was thoroughly mixed by vortexing for 15 sec.
The tubes containing the mixture were incubated
at 70°C for 10 min and were briefly centrifuged to
remove drops from the lid.

The mixture was transferred into the QlAam Mini
spin column in a 2ml collection tube and was
centrifuged at 8000 rpm for 1 min. The flow-
through and the collection tube was discarded.
The QlAam Mini spin column was placed in a
new 2ml collection tube, a 500ul of buffer AW,
was added and was centrifuge at 800 rpm for 1
min. The flow-through was discarded. A 500ul of
buffer AW, was added and centrifuged at 14000
rpm for 3 min. The flow-through was discarded
and the tubes were dry spin (tense) at 14000 rpm
in order to eliminate the chance of possible buffer
AW; carryover.

The QIAam Mini spin column was placed in a
sterile 1.5ml microcentrifuge tube and a 150pul of
AE (elution buffer) was added, incubated for 1
min at room temperature and was centrifuge at
8000 rpm for 1 min to elute the DNA. The eluted
DNA extracts were immediately used for PCR
analysis.

Amplification of bacterial DNA was done using
25ul total reaction volume containing Syl of 5X
master mix, lpl of primer 16s rDNA, 13ul of
nuclease-free water and 5Sul of DNA. The
thermocycling profile was as follows: Initial
denaturation at 95° C for 5 min, followed by 30
cycles of denaturation at 95° C for 30 seconds,
annealing at 56° C for 1 min and extension at
72°C for 90 seconds. hold for final extension at
72°C for 10 min; hold for indefinite period at 4°C.
The amplified products were visualized on 1.5%
agarose gel stained with 8ul ethidium bromide and
was ran for 55 min at 90 volts.

Primer Sequence (5’-3°) Target Gene  Amplicon Size (bp) Reference
Klebrib-1  5’-GTAATGTCTGGG AAACTGCC-3’ 16S rDNA 1069 (14)
Klebrib-2A 3’- CCACC TTCCTCCAGTTTATC-5 16S rDNA (14)
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2.5 Data Analysis

Analysis of data from this study was performed by
OMEGA RESEARCH  CONSULT  using
Statistical Package for Social Science (SPSS
Version 20) software and Excel Office program.
Descriptive analyses using percentages and
frequencies were used for presence of antibiotic

3.0 Results

resistance pattern of multidrug resistant K.
pneumoniae. Continuous variables were compared
with  Chi square and multivariate logistic
regression analysis to identify associated risk
factors to multidrug resistant K. pneumoniae
infections.

Table 2: Prevalence of K. pneumoniae Based on Gender and Sample Type

Variable No. of Sample No. of Positive X? p-value
Gender

Male 184 23 (12.3) 0.532 0.466
Female 160 16 (10.0)

Total 3443 9(11.3)

Sample Type

Blood 122 9(7.4) 2.992 0.393
Urine 122 16 (13.1)

Sputum 50 7 (14.0)

Wound swab 50 7 (14.0)

Total 344 39 (11.3)

Median Age in years (IQR): 30 (31)
IQR: Interquartile range

*: statistically significant association exist at p < 0.05
**: statistically significant association exist at p < 0.01

Table 3: Antibiotic Susceptibility Profile of all K. pneumoniae Isolates from JUTH

Number tested Resistant Intermediate Sensitive
(n=39) n (%) n (%) n (%)
Cefotaxime (CTX 30) 37 (94.9) 2 (5.1 0
Cefepime (FEP30) 33 (84.6) 3(7.7) 3(7.7)
Trimethoprin-Sulfamethoxazole (SXT 25) 28 (71.8) 2(5.1) 9(23.1)
Augmentin (AUG 30) 20 (51.3) 2(5.0 17 (43.6)
Cefpodoxime (CPD 30) 29 (74.4) 2 (5.1 8 (20.5)
Ceftazidime (CAZ 30) 33 (84.6) 6 (15.4) 0
Meropenem (MEM 10) 2(5.1) 9(23.1) 28 (71.8)
Imipenem (IPM 10) 5 (12.8) 4(10.3) 30 (76.9)
Ertapenem (ETP 10) 12 (30.8) 2 (5.3) 25 (64.1)
Cefixime (OCF 5) 32 (82.1) 4(10.3) 3(7.7)
Piperacilin -Tazobactam (TZP 100/10) 21 (53.9) 9(23.1) 9(23.1)
Aztreonam (ATM 30) 24 (61.5) 2(5.1) 13 (33.3)
Gentamicin (CN 1 0) 16 (41.0) 1(2.6) 22 (56.0)
Ciprofloxacin (CPT 10) 28 (71.8) 1(2.6) 10 (25.6)
Tetracycline (TE 30) 32 (82.1) 4(10.3) 3(7.7)

Key:
% = Percentage
n = Number of isolates
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Table 4: Distribution of Multi-Drug Resistance (MDR) Among K. pneumoniae lIsolates in Relation to
Clinical Samples (n=39)

Sample No. of samples (%0) No. of isolates (%0) MDR (%0)
Urine 122 (35.5) 16 (41.0) 15 (39.5)
Wound swab 50 (14.5) 7(17.9) 7(18.4)
Sputum 50 (14.5) 7(17.9) 7(18.4)
Blood 122 (35.5) 9(23.1) 9(23.7)
TOTAL 344 (100) 39 (11.3) 38 (97.4)
Key:

% = Percentage
n = Number of isolates

Table 5: Multi-Drug Resistant (MDR) Pattern of K. pneumoniae Isolates

Sample Types No. of Isolates Strains ID Resistance Pattern

Urine, Blood and Wound swab 4 U2533, B250, B291, W2543 CTX-FEP-SXT-CPD-CAZ-OCF-TZP-ATM-CN-CPT-TE

Wound swab 1 W2621 ETP-TZP-CPT
Urine 1 U2531 CTX-FEP-SXT-CPD-CAZ-OCF-TZP-ATM-CN-TE
Urine 1 U2688 CTX-FEP-AUG-CPD-CAZ-ETP-OCF-ATM-CPT-TE
Wound swab 1 W275 CTX-FEP-AUG-OCF
Sputum 1 S1298 CTX-FEP-SXT-AUG-CAZ-TE
Sputum 1 52645 CTX-FEP-AUG-CPD-CAZ-OCF-TE
Wound swab 1 W2963 CTX-FEP-SXT-AUG-CPD-CAZ-TZP-ATM-CN-CPT-TE
Sputum 1 S3358 CTX-FEP-SXT-AUG-CPD-ETP-OCF-TZP-ATM-CPT-TE
Urine, Sputum, Wound swab 3 U2965, S3350, W1808 CTX-FEP-SXT-CPD-CAZ-OCF-TZP-ATM-CPT-TE
Urine 1 U3941 CTX-AUG-CN
Urine 1 U2489 CTX-FEP-SXT-AUG-CPD-CAZ-IPM-OCF-CPT
Urine 1 u3012 CTX-FEP-AUG-CAZ-OCF-TZP-CN-CPT-TE
Urine 1 U1800 FEP-SXT-CPD-CAZ-ETP-OCF-TZP-ATM-CPT-TE
Blood 1 B453 CTX-FEP-SXT-CPD-CAZ-ETP-OCF-TZP-ATM-CPT-TE
Sputum 1 S3478 CTX-FEP-SXT-CPD-CAZ-OCF-ATM-CN-CPT-TE
Wound swab 1 W3584 CTX-AUG-CPD-CAZ-CN-TE
Blood 1 B459 CTX-FEP-SXT-CPD-CAZ-OCF-TZP-ATM-CN-CPT-TE
Blood 1 B365 CTX-FEP-SXT-AUG-CAZ-ETP-OCF-ATM-CN-CPT-TE
Urine 1 uU3806 CTX-FEP-SXT-CPD-CAZ-MEM-ETP-OCF-ATM-TE
Blood 1 B396 CTX-FEP-SXT-AUG-CPD-CAZ-ETP-OCF-CPT-TE
Blood 1 B306 CTX-SXT-AUG-CAZ-OCF-ATM-CPT-TE
Urine 1 U1880 CTX-FEP-AUG-CPD-CAZ-ATM-CPT
Blood 1 B221 CTX-FEP-SXT-AUG-CPD-CAZ-OCF-ATM-CN-TE
Blood 1 B395 CTX-SXT-AUG-CPD-CAZ-IPM-OCF-CPT-TE
Urine 1 u3718 CT X-FEP-SXT-CPD-CAZ-ETP-OCF-TZP-CN-CPT-TE
Sputum 1 S3356 CTX-FEP-SXT-AUG-CPD-CAZ-OCF-CN-CPT
Urine 1 U3795 CTX-FEP-SXT-CPD-CAZ-MEM-IPM-ETP-OCF-TZP-TE
Urine 1 U2361 CTX-FEP-SXT-CAZ-OCF-TZP-ATM-CN-CPT-TE
Sputum 1 S3097 CTX-FEP-SXT-AUG-CAZ-OCF-TZP-ATM-TE
Wound swab 1 W2859 CTX-FEP-SXT-CPD-CAZ-IPM-ETP-OCF-TZP-CPT-TE
Urine 1 uz2467 CTX-FEP-CPD-CAZ-IPM-ETP-OCF-ATM-CPT-TE
Urine 1 U3690 CTX-FEP-AUG-CPD-OCF-TZP-ATM-CPT-TE

Key:

CTX = Cefotaxime, FEP = Cefepime, SXT = Trimethoprin-Sulfamethoxazole, AUG = Augmentin, CPD = Cefpodoxime, CAZ
= Ceftazidime, MEM = Meropenem, IPM = Imipenem, ETP = Ertapenem, OCF = Cefixime, TZP = Piperacilin-Tazobactam,
ATM = Aztreonam, CN = Gentamicin, CPT = Ciprofloxacin, TE = Tetracycline
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Table 6: Prevalence of K. pneumoniae Based on Associated Risk Factors

Variable No. of sample No. positive (%) X p-value
Previous hospital admission
Yes 13 13 (100.0) 105.660 <0.001**
No 331 26 (7.9)
Total 344 39 (11.3)
ICU admission
Yes 7 7 (100.0) 55.881 <0.001%**
No 337 32(9.5)
Total 344 39 (11.3)
Prolong antibiotic use
Yes 3 3 (100.0) 23.668 <0.001%**
No 341 36 (10.6)
Total 344 39 (11.3)
Surgery
Yes 2 2 (100.0) 15.732 <0.001%**
No 342 37 (10.8)
Total 344 39 (11.3)
Urethral catheter
Yes 4 4 (100.0) 31.650 <0.001**
No 340 35(10.3)
Total 344 39 (11.3)
Diabetes mellitus
Yes 2 2 (100.0) 15.732 <0.001**
No 342 37 (10.8)
Total 344 39 (11.3)
Immunosuppression (severe illness)
Yes 2 2 (100.0) 15.732 <0.001%**
No 342 37 (10.8)
Total 344 39 (11.3)
Burns
Yes 3 3 (100.0) 23.668 <0.001**
No 341 36 (10.6)
Total 344 39 (11.3)
Chronic liver disease
Yes 1 1 (100.0) 7.843 0.005%*
No 343 38 (11.1)
Total 344 39 (11.3)
Chronic lungs disease
Yes 2 2 (100.0) 15.732 <0.001**
No 342 37 (10.8)
Total 344 39 (11.3)

*: statistically significant association exists at p < 0.05
**: statistically significant association exists at p < 0.01

Table 7: Genotypic Confirmation of Klebsiella Specie

Sample MDR No. Confirmed Klebsiella spp 16s rDNA +ve
Source of Isolates (%) (%)
Urine 16 12 11 (11.7)
Wound swabs 7 6 6 (100.0)
Sputum 7 5 5 (100.0)
Blood 9 7 6 (85.7)
TOTAL 39 30 28 (93.3)
Key:

MDR = Multidrug resistant
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Plate-1: Agarose Gel Electrophoresis of PCR-amplified 16s rDNA Gene
Lane 1-30: Represents PCR product of K.pneumoniae 16s rDNA gene (1069 bp).
Lane M: Represents 1kb bp DNA ladder as a standard molecular size marker.

4.0 Discussion

In this study, among the 344 clinical samples
collected 39 (11.3%) were positive as K.
pneumoniae isolates, and among the 39 K.
pneumoniae isolates, 23 (12.5%) isolates were
from male patients and 16 (10.0%) isolates were
from female patients. The male to female ratio of
1.44:1 is similar to the study done by Sunulkumar
and Roopa(15) where they reported male to female
ratio of 1.7:1.

The prevalence of K. pneumoniae (11.3%) in this
study was similar to a prevalence of 11.4% in
Nnewi in Anambra State,*® and low compared to
a prevalence of 35.3% in Zaria Kaduna State 7.
An isolate is said to be multidrug resistant if it is
resistant to three or more antimicrobial classes.
Multidrug resistance in Klebsiella species varies
in different parts of the world!®: 9 @01 |p thjs
study, the prevalence of Multidrug resistance K.
pneumoniae isolates was 38 (97.4), in comparison
to India, 54% was reported®” and in Nigeria
75.8%%?. The high level of multidrug resistance
in this study could be due to an interplay of
several resistant mechanisms co-expressed by the

isolates such as extended spectrum beta-
lactamases, quinolone resistance genes etc., which
hydrolyze  quinolones  and  beta-lactams.
Furthermore, prior antibiotic use in hospitals or
through auto-medication, overuse of antibiotics in
livestock and fish farming, poor infection control
in health care facilitates and poor hygiene and
sanitation exacerbates multidrug resistance.

Major risk factors for infection with Multidrug
resistance organisms are long term antibiotic
exposure, prolonged intensive care unit stay,
nursing home residency, severe illness, residence
in an institution with high rates of ceftazidime and
other third generation cephalosporins use and
instrumentation or catheterization®. In this study,
the high-risk factors for infection with Multidrug
resistance K. pneumoniae isolates  were
predominantly repeated hospital admission-13,
followed by other associated risk factors like ICU
admission-7, urethral catheter-4, burns and
prolong antibiotic use-3, surgery, diabetes
mellitus, immunosuppression and chronic lung
disease-2 and chronic liver disease-1. Several
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studies done suggest these as the most common
risk factors in patientst®*: 1,

The Antimicrobial sensitivity of K. pneumoniae
isolates was studied, in this study K. pneumoniae
isolates were 37(94.9%) resistant to cefotaxime,
33 (84.6%) to cefepime and ceftazidime, 32
(82.1%) to cefixime and tetracycline, 29 (74.4%)
to cefpodoxime, 28 (71.8%) to trimethoprim-
sulfamethoxazole and ciprofloxacin, 24 (61.5%)
to aztreonam, 21 (53.9%) to piperacillin-
tazobactam, 20 (51.3%) to augmentin, 16 (41.0%)
to gentamicin, 12 (30.8%) to ertapenem, 5
(12.8%) to imipenem and 2 (5.1%) to meropenem.
The results were interpreted as per CLSI
guidelines™®. This correlates with the study done
by Sasirekha et al.,®® in India where they found
84% resistance to cefotaxime and 85% resistant to
ceftazidime, as hospital acquired isolates were
more resistant and it may be due to lack of
antibiotic policy, irrational use of 3" generation
cephalosporins mainly ceftriaxone in the hospital.
In this study, resistance to ciprofloxacin was
71.8%. This finding is low compared to the study
by Haque and Salam®” from Bangladesh (90.9%).
In another study by Sasirekha et al.,*® from India,
68% strains were resistant to ciprofloxacin. In the
present study, 56.0% isolates were susceptible
Gentamicin, it was high 48% compared to
Sasirekha et al.,®®. This variation may be due to
low use of gentamicin among patients in JUTH.
Carbapenems are the drugs of choice for many
infections caused by MDR Gram positive and
Gram-negative bacteria®. In this study K.
pneumoniae isolates were sensitive to imipenem
(76.9%), meropenem (71.8) and ertapenem
(64.1%) respectively. This finding is similar to the
findings done by Akinyemi et al.,*® in Lagos
with imipenem (93%). The low resistance of the
isolates to these antibiotics could be explained by
the fact that these drugs are reserved as last line
treatment, they are expensive and they can be
administered only via the intravenous route®. In
this study most of the K. pneumoniae recovered
were sensitive to Carbapenems.

Conclusion

In this study 39 (11.3%) K. pneumoniae isolates
were obtained from the 344 clinical samples (23
[12.5%] and 16 [10.0%] from males and females,
respectively).

The K. pneumoniae isolates were seen to have
high resistance towards various types of
antibiotics, especially cephalosporins such as
cefotaxime (94.9%), ceftazidime and cefepime
(84.6%), and showed low resistance to
carbapenems such as imipenem and meropenem
(12.8% and 5.1%, respectively).

The prevalence of multidrug-resistant K.
pneumoniae isolates in this study was 97.4%.

The risk factors for K. pneumoniae in this study
included  Urethral  catheterization, diabetes
mellitus, immunosuppression, previous
hospitalization, ICU admission, Burns, prolong
antibiotic  use, chronic lung  disease,
alcoholism/chronic liver disease and surgery.

Out of the 30 Multidrug resistant K. pneumoniae
isolates, 28 were confirmed using 16s rDNA gene.
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