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ABSTRACT )

Background: Antimicrobial resistance is a grave global public health concern and has escalated in recent past.
Aims and Objectives: This study was conducted to analyze the antimicrobial resistance pattern of commonly isolated
microorganisms in a secondary care hospital in Saudi Arabia. Materials and Methods: This cross-sectional observational
study was conducted at King Khalid Hospital, Al Majmaah. Antimicrobial resistance pattern of commonly isolated
Gram-negative and Gram-positive microorganisms was checked against routinely used antimicrobials. Results: The
prevalence rate calculated for methicillin-resistant Staphylococcus aureus was 44.2%. Extended-spectrum beta-lactamase
Enterobacteriaceae was 14.70% and vancomycin-resistant enterococci were 8%. Conclusion: There is an increase in
proportion of isolates resistant to commonly prescribed antibiotics highlighting the importance of ongoing surveillance
and antibiotic stewardship program.
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INTRODUCTION overcrowding are some of the reasons, which have been
implicated in the emergence of antimicrobial resistance.!

Antimicrobial resistance is a grave global public health

concern and has escalated in recent past.l! As a result
of resistance among bacteria, the drugs that are used for
treating the infections become ineffective, leading to serious
concerns such as treatment failure, prolonged illness,
disability, and even death.”! Several factors such as point
mutation, transfer of resistant gene between bacteria through
plasmids, transposons, and integrins have been postulated
for the development of resistance.®' Inappropriate antibiotic
usage, unhygienic practices, demographic changes, and
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Antibiotics are the mainstay for many lifesaving interventions in
the hospital, which depend on appropriate antimicrobial therapy
for success.”! Unfortunately, the dependence on antimicrobials
has exponentially increased the emergence of resistance as
well. Misuse and injudicious antibiotic usage create a selective
pressure, forcing the microbes to mutate or become resistant.[®!

Worldwide, tons of antibiotics are used every minute,
in an inappropriate and unjustified manner.”?. Common
infections such as sore throat, urinary infection, and sexually
transmitted diseases are becoming increasingly difficult to
treat. This is due to bacteria that have developed resistance,
even to end resort lifesaving antibiotics.’® The multidrug-
resistant (MDR) bacteria are spreading rapidly, resulting in
severe financial and medical consequences globally.!®! Every
10 min, a person succumbs to death in the United States or
Europe due to untreatable resistant bacteria.’
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Increasing prevalence of extended-spectrum beta-lactamase
(ESBL)-producing Enterobacteriaceae, methicillin-resistant
Staphylococcus aureus (MRSA), vancomycin-resistant
Enterococcus has been reported in Kingdom of Saudi Arabia
with many outbreaks, and mortality that ranges between 11%
and 40%.""" There has also been a rise in resistant forms of
Gram-negative bacteria such as pan-resistant Pseudomonas
and Acinetobacter species.'"! The World Health Organization
(WHO) has started the global action plan on antimicrobial
resistance, which was signed by many countries, including
Saudi Arabia during the WHO conference held in 2015, to
limit antimicrobial resistant.['”

The strategic objectives of this action plan include
strengthening of knowledge through surveillance and
research.[’] Information on current antimicrobial resistance
pattern among common pathogens helps in making an
appropriate choice of empiric therapy.['¥ Hence, the present
study was conducted to identify the local pattern of sensitivity
and resistance of organisms in various clinical isolates of the
inpatients of hospital.

MATERIALS AND METHODS

The study was conducted to analyze the antimicrobial
resistance pattern of samples received in microbiology
laboratory from inpatients of King Khalid Hospital, Majmaah.

This was a periodic cross-sectional observational study
to analyze the antimicrobial resistance pattern of clinical
isolates during the 1-year period from January 1, 2017, to
December 31, 2017. Permission for the study was obtained
from the college authorities before commencement.

This study included inpatients of surgical, medical, and
intensive care units for whom culture and sensitivity sample
had been sent. As the statistical validity of estimates of
percent susceptibility for organisms for which there are
fewer than 30 isolates reported is limited, only those bacterial
isolates with more than 30 reports were included in the study.
Beta-hemolytic streptococci susceptibility testing was not
performed since resistant strains have not been recognized.

The data related to demographics of the patient, the type of
sample/clinical isolate, organisms isolated from the sample,
and the resistance or sensitivity to antimicrobial agents were
collected from the microbiology department records.

The Microbiology Department of King Khalid Hospital has
an automated system, MicroScan WalkAway by Beckman
Coulter, which analyzes the samples for antimicrobial
resistance and sensitivity and computerized records are
maintained.

Data were entered into the Microsoft Excel and percentage
of drugs having resistance against the species of isolated

organism, percentage of organisms showing source-wise
resistance, and percentage of organisms having sensitivity
against the isolated organisms from clinical isolates were
calculated. The study was approved by the Institutional
Review Board, King Fahd Medical City.
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RESULTS

During the study period (January 2017-December 2017), a
total of 1188 bacterial isolates were analyzed, but only 1134
were included in the study. Fifty-four bacterial isolates were
excluded as their number was <30. The bacteria were isolated
from various specimens such as blood, pus swabs/pus, urine,
sputum, respiratory secretions, and other body fluids.

Pathogens and Their Susceptibility Pattern

Of'these bacterial isolates, most frequently isolated pathogens
were  Gram-negative  Enterobacteriaceae  including
Escherichia coli, Klebsiella pneumoniae, and Enterobacter
spp., Proteus and Serratia species. Staphylococcus species
were the second most frequently isolated [Tables 1 and 2].

Of'total n = 1134 isolates, there were 592 Enterobacteriaceae,
152 non-fermenting Gram-negative rods, and 390 Gram-
positive cocci. MRSA trend was 44.2%, ESBL trend was
14.7%, and vancomycin-resistant enterococci (VRE) trend
was 8% as detected by automated microbiology analyzer
MicroScan WalkAway [Table 3 and Figures 1-3].

DISCUSSION

The widespread antimicrobial usage in health-care facilities
has led to the emergence of organisms resistant to multiple
antimicrobials, resulting in serious infections and increased
mortality and morbidity."! Over the past few decades,
numerous outbreaks of infection with MDR organisms have
been reported worldwide.[' The advent of vancomycin-
resistance among Gram-positive cocci; ESBL production
and, carbapenemase production in Enterobacteriaceae is a
major threat to the use of many end resort antibiotics.!”

The first case of ESBL producers was reported in 1983 in
Germany. Thereafter, a rapid increase in their prevalence

has been seen worldwide.'®! In our study, the percentage
of ESBL producers among Enterobacteriaceae was 14.7%.
Similar resistance pattern among FEnterobacteriaceae has
been reported worldwide.l'™"”) Various studies conducted
in the US, China, Europe, and Africa displayed an ESBL
prevalence from as low as 4% to as high as 46%.[

In Saudi Arabia, the prevalence of ESBL-producing isolates
ranges from 4.8% to 65% as per a number of studies.*”

In our study, Gram-negative bacteria demonstrated
significant resistance to antimicrobial groups such as
quinolones, cotrimoxazole, aminoglycosides, and beta-
lactam-beta-lactamase combination as shown in Table 1 and
Figure 1. A sizeable percentage was multidrug resistant. The
current surveillance also highlights emergence of resistance
to carbapenems, used as the treatment of choice for ESBL
producers.

The resistant trend among the non-fermenting Gram-
negative bacteria such as Acinetobacter and Pseudomonas is
a common cause of morbidity and mortality, in intensive care
units as well as other hospital units. Findings of our study
show significant resistance to antimicrobial groups such as
aminoglycosides, carbapenems, and cephalosporins among
others. Although meropenem had been an effective option to
treat infections caused by these bacteria, the resistance rate
12% for Pseudomonas and 44.29% for Acinetobacter in our
study is a cause of concern, and signals more caution in using
meropenem for empirical therapy.

A wide-scale survey conducted in Saudi Arabia determined
resistance pattern among non-fermenters, in a large sample
n = 8908. The resistance rates among P. aeruginosa,; 15.9%
for carbapenem, 22% for amikacin, and 31.2% for gentamicin
were comparable to our study.!

The resistance rates among Acinetobacter spp. were 5.4%
for carbapenems, 64% for quinolones, 76% for amikacin,

Table 1: Antimicrobial resistance pattern of Gram-negative Enterobacteriaceae, n (%)

Antibiotics Escherichia coli Entero bacterspecies Klebsiella pneumoniae Proteus species
(n=328) (n=36) (n=184) (n=35)
Amikacin 20 (6.13) 4(11.67) 28 (15) 4(11.43)
Amoxicillin/Clavulanic acid 111 (33.79) 23 (64.17) 56 (30.5) 17 (48.86)
Cefepime 120 (36.54) 19 (52.78) 76 (41.15) 9 (25.86)
Cefoxitin 39 (11.96) 29 (80.83) 58 (31.45) 7(20.14)
Ceftazidime 122 (37.32) 16 (44.44) 39 (21.19) 14 (40)
Cefuroxime 135 (41.12) 23 (63.88) 90 (48.91) 18 (51.42)
Cefalotin 247 (75.3) 36 (100) 184 (100) 35 (100)
Ciprofloxacin 148 (45.26) 7 (19.44) 54 (29.15) 16 (45.71)
Gentamicin 119 (36.16) 12 (33.33) 52 (28.15) 15 (43.14)
Meropenem 98 (29.84) 3(8.33) 27 (14.80) 5(14.29)
Piperacillin/tazobactam 97 (29.7) 4(11.67) 34 (18.30) 5(14.43)
Tobramycin 120 (36.62) 0(0) 60 (32.55) 13 (37.29)
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Table 2: Antimicrobial resistance in non-fermenting

Gram-negative rods, 7 (%)

Antibiotics Acinetobacter Pseudomonas
species (n=120) species (n=32)
Amikacin 56 (46.63) 5(15.6)
Ceftazidime 57 (47.17) 11 (34.37)
Ciprofloxacin 57 (47.51) 7(21.9)
Colistin 120 (100) 21 (65.6)
Gentamicin 55 (45.68) 11 (34.37)
Levofloxacin 54 (44.9) 4(12)
Meropenem 53 (44.29) 4(12)
Piperacillin/tazobactam 120 (100) 6 (18.7)
Cotrimoxazole 84 (70.19) 32 (100)
Tobramycin 51 (42.73) 7 (21.88)

Table 3: Antimicrobial resistance in commonly isolated

Gram-positive cocci, 7 (%)

Antibiotics Staphylococcus Enterococcus
species (n=347) species (n=40)
Penicillin 347 (100) 11 (25.56)
Ampicillin 347 (100) 7(16.26)
Vancomycin 0(0) 5(12.12)
Quinupristin/dalfopristin 25(7.28) 34 (79.09)
Linezolid 19 (5.56) 5(12.12)
Ciprofloxacin 93 (26.88) 17 (39.53)
Erythromycin 139 (40.20) 43 (100)
Clindamycin 105 (30.12) 43 (100)
Cotrimoxazole 174 (50.10) NT*
Tetracycline 56 (16.24) 32 (74.86)
Oxacillin 156 (44.92) NT*
Gentamicin 48 (13.72) 16 (37.67)

*NT: NT means Not Tested

and 77% for gentamicin.["¥ Interestingly, our study had less
resistance rates for all of these, except carbapenems; this may
be due to a recent trend of overuse of meropenem for treating
these infections.

The resistance in Gram-positive microorganisms has
emerged as a global problem, as fewer antibiotics remain
effective against them. Even more concerning is the limited
discovery of newer antibiotics against these organisms.?*
Staphylococci and enterococci have evolved mechanisms to
overcome the effect of almost all newly developed antibiotics
against them, inevitably leaving us with few or no choice in

treating life-threatening infections by these organisms.

MRSA percentage calculated in our study was 44.2% which
is close to the average international scale. MRSA prevalence
rates have been found to vary from 13% to 74% worldwide.?**!

A study conducted across five regions of Saudi Arabia
analyzed MRSA data. This study showed MRSA to have a
national prevalence rate of 35.6%. MRSA prevalence was
highest in Riyadh region (60%) followed by Asir region
(40%) while Makkah region was (25%), with Jouf being the
lowest at <15%.* Majmaah is a small city located in the
Riyadh region, so our study agrees with the local MRSA
trend.

The VRE prevalence calculated in our study is 8§%. Many
countries around the world have reported higher isolation
rates for VRE.” However, fewer studies have been
conducted in Saudi Arabia in this regard and available data on
epidemiology, and the prevalence of VRE in Saudi Arabia is
scarce. In a study conducted in a hospital in Saudi Arabia, the
prevalence of VRE was 17.3%, showing a higher prevalence
rate.

CONCLUSION

The high antibiotic resistance in commonly isolated
microorganisms is alarming. The antimicrobial therapy in
both indoor and outdoor settings of the hospital needs to be
rationalized. Ongoing surveillance and antibiotic stewardship
program are key to detect and monitor antibiotic resistance trend
and identify threats posed by multidrug-resistant organisms.
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