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ABSTRACT

Aim: The present review aimed to describe the rate of different infections, the rate of bacterial
resistance and antibiotics use in Al-khar;j.

Methodology: This was a narrative review that included searching Web of science for the
keywords “infections” or “bacterial resistance” or “antibiotics use” and “Al-kharj” from 1st of January
2015 to 14th of October 2021.

Results: Searching Web of science for the keywords resulted in 29 papers that was conducted
during the study period and investigate the rate of different infections, the rate of bacterial
resistance or the use of antibiotics in Al-kharj. So, 29 articles were included in the present review.
Conclusion: Most of the studies about infections included only some types of infections and most
of the conducted studies about the use of antibiotics focused only on the outpatient setting. More
studies are needed to explore the rate of other infections and to describe the prescribing of
antibiotics in other hospital settings.
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1. INTRODUCTION

Antibiotics can save lives if used wisely, but any
time antibiotics are used, they can cause
adverse events and contribute to the
development of antibiotic resistance. Centers for
Disease Control and Prevention reported that in
U.S. doctors’ offices and emergency
departments, at least 28% of antibiotic courses
prescribed annually are unnecessary, which
makes improving the prescribing and the use of
antibiotics a national priority [1].

Antibiotic resistance occurs when bacteria
change in response to the usage of these drugs.
Bacteria, not animals or humans, become
antibiotic-resistant. These bacteria may infect
animals and humans, and the infections they
cause are harder to manage than those caused
by nonresistant bacteria. Antibiotic resistance
results in higher medical costs, increased
mortality rate, and prolonged hospital stays [2].

Centers for Disease Control and Prevention
reported that Antibiotic resistance is one of the
biggest public health challenges of our time and
that in the U.S., at least 2.8 million persons get
an antibiotic-resistant infection yearly, and more
than 35,000 people die [3]. In Al-kharj, there
were several articles studies the infections,
bacterial resistance and the use of antibiotics.
So, in the present review we aimed to describe
the rate of different infections, the rate of
bacterial resistance and antibiotics use in Al-
kharj.

2. METHODOLOGY

This was a narrative review that included
searching Web of science for the keyword
“infections” or “bacterial resistance” or “antibiotics
use” and “Al-kharj” from 1° of January 2015 to
14" of October 2021.

Al-kharj is one of the important governorates in
the Kingdom of Saudi Arabia and is located in
the southeast of the capital Riyadh within an area
of 19,790 km®.

Web of Science is a website that provides
subscription-based access to multiple databases
that provide comprehensive citation data for
many different academic disciplines. The studies
that were published before 2015 or after 14" of
October 2021 were excluded from the study.

Moreover, the study included original articles
only, the review articles were excluded from the
study.

The searching process for the papers that were
conducted during the determined period and that
studied the rate of different infections, the rate of
bacterial resistance or the use of antibiotics in Al-
kharj resulted in 29 included papers.

3. RESULTS AND DISCUSSION
3.1 Infections in Al-Kharj

A previous study found that the most common
bacterium that caused infections in a university
hospital in Al-Kharj city was Escherichia coli and
the most common fungus pathogen was candida
albicans [4]. Ahmed et al reported that rate of
healthcare associated infections (HAIs) in 2019
in a military hospital in Al-kharj was low (0.43%)
and that central line associated bloodstream
infections rate was 1.15 per 1000 central line
days, the rate of catheter associated urinary tract
infections was 1.00 per 1000 catheter days, the
rate of ventilator associated pneumonia was 2.11
per 1000 ventilator days, and surgical site
infections (SSis) rate was 0.41 % [5].

Abujheisha et al stated that in the intensive care
unit (ICU) at king Khalid hospital in Al-Kharj,
respiratory samples showed the highest rate of
positive growth (40.3%) followed by urine
(20.96%) and that about 91.94 % of the isolates
were gram-negative and 8.06% were gram-
positive [6]. Klebsiella pneumoniae was the most
frequently isolated Gram-negative bacteria (28%)
followed by Pseudomonas aeruginosa (21%) [6].
Eltayeb et al studied the frequency of bacterial
and parasitic infections among food handlers in
different restaurants in Al-kharj and informed that
about 32% of the fingernail and stool samples
showed positive culture for different bacterial
species, of which, 10% were harboring
Staphylococcus aureus. Escherichia coli (17%)
was the main bacteria isolated from stool
specimens, followed by Citrobacter (12%) and
Pseudomonas aeruginosa (3%) [7].

A study about the bacterial isolates in the ICU of
a military hospital in Al-kharj found that only
6.15% bacterial isolates were collected from ICU
and that most of the bacteria that were found in
the ICU were gram-positive bacteria [8]. The
study also showed that the most common
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bacteria that were foundwere Staphylococcus
aureus, Pseudomonas aeruginosa, and
Escherichia coli [8]. Moreover, Ahmed et al
stated that in a military hospital in Al-Kharj, the
percentage of Candida species in the 2 years
was 6.21% of isolates [9]. They reported also
that 40.87% of the Candida isolates were
Candida albicans isolates and that the majority of
Candida cultures were collected from wound,
pus, skin or vagina and to lesser extent urine and
lower respiratory tract [9]. Another study about
the rate of surgical site infection after caesarean
delivery in a military hospital in Al-kharj found
that surgical site infections (SSlIs) rate was about
1.2 % [10].

A study among clinical culture results in a military
hospital in 2018 showed that the most common
isolated bacteria were Escherichia coli bacteria
and Pseudomonas aeruginosa [11]. The study
also found that gram negative bacteria were
collected mainly by urine culture while gram
positive bacteria were collected mainly from
wound, pus or skin cultures [11]. Furthermore,
Qamer et al stated that among pregnant women
attending an antenatal clinic at a teaching
hospital in Al- Kharj, about 32.4%were
seropositive for specific anti Toxoplasma gondii
IgG antibodies and 1% were seropositive for IgM
and that seroprevalence of Toxoplasma gondii
antibodies was high among pregnant women
[12].

A recent study showed that the most common
gram negative bacteria in a public hospital during
a period of 4 years from 2015-2018 was
Escherichia coli (23.80% of gram negative
bacteria) [13]. Ahmed and Mahmoud found that
regarding wound and skin infections in a military
hospital, the most common bacteria that were
isolated from blood, pus or skin specimens were
Staphylococcus aureus bacteria (34.93%)
followed by Pseudomonas aeruginosa (16.64%),
Escherichia coli (15.49%) and Group B
Streptococcus (11.53%) [14].

Regarding the rate of ESKAPE pathogens
(Enterococcus faecium, Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa and
Enterobacter spp.) in a Public Hospital in Al-
kharj, a previous study found that ESKAPE
pathogens cause nearly half the infections that
were caused by bacteria and that the most
common ESKAPE pathogen was Klebsiella
pneumonia, followed by Pseudomonas
aeruginosa [15].

3.2 Resistance

A previous study was conducted in a university
hospital in Al-Kharj city and found that there was
a low resistance rate to imipenem, gentamicin,
amikacin, and meropenem for the studied
bacteria and high resistance rate for some
antibiotics such as tetracycline, erythromycin,
and ampicillin [4]. Abujheisha et al stated that
intensive care unit at king Khalid hospital in Al-

Kharj, all isolates of Providencia spp.,
Pseudomonas aeruginosa, Enterobacter spp.,
Serratia  spp., Acinetobacter spp., and

Citrobacter spp. were multi-drug resistant (100%)
while 71.4% of Proteus mirabilis isolates and
69% of Klebsiella pneumonia isolates were multi-
drug resistant [6]. They also reported that
extended spectrum beta lactamase producing
bacteria were confirmed in 39 isolates out of 47
multi-drug resistant gram-negatives; among
them, 28.2% were Klebsiella pneumonia and
25.64% isolates of Pseudomonas aeruginosa.
Resistance to carbapenems was detected in 23
isolates of multi-drug resistant gram-negative
bacteria (48.94%); among them, 10 isolates of
Pseudomonas aeruginosa (43.48%), and 6
isolates each of Acinetobacter spp. and
Klebsiella pneumonia (26.1%) [6].

Eltayeb et al conducted a study about the
frequency of bacterial and parasitic infections
among food handlers in different restaurants in
Al-kharj and said that all Staphylococcus aureus
and coagulase-negative Staphylococcus species
isolates were uniformly  susceptible to
vancomycin and that about 75% of
Staphylococcus aureusisolates were resistant to
penicillin  [7]. Another study about the
antimicrobial resistance of ESKAPE pathogens in
a Public Hospital in Al-kharj found that
Pseudomonas aeruginosa and Klebsiella
pneumonia were multidrug resistant and that
Acinetobacter  baumannii  bacteria  were
extensively drug resistance [15]. Moreover, a
previous study found that Providencia species
were highly resistant to the majority of the tested
antibiotics and that only few antibiotics were

effective  against  Providencia such as
pipracillin/tazobactam, meropenem, imipenem,
amikacin, and ertapenem [16]. Moreover,

another study reported that the resistance of
several gram negative bacteria particularly
Providencia and Acinetobacter to levofloxacin
and ciprofloxacin is high [17].

Ahmed et al found that the rate of resistance of
Pseudomonas aeruginosa in numerous settings
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in a public hospital in Al-kharj was high for some
cephalosporin antibiotics, penicillin antibiotics,
nitrofurantoin, trimethoprim, and ertapenemand
was low for piperacillin, aminoglycoside,and
colistin [18].Qamar et al conducted a study about
the resistance pattern of extended spectrum
beta-lactamase producing Isolates at a tertiary
care hospital in Al-kharj and stated that the most
frequent sample was urine, followed by swabs,
pus and body fluids [19]. They also informed that
the organisms had low resistance rate to
meropenem, imipinem, gentamicin, amikacin,
and piperacillin/tazobaztam, while cefepime,
amoxicillin / clavulanic acid, nitrofurantoin and
ciprofloxacin showed an intermediate
susceptibility for extended spectrum beta-
lactamase producing enterobacteriaceae [19].
Moreover, they said that ceftazidime, norfloxacin,
and trimethoprim/sulfamethoxazole were found
to be the least effective in their study [19].

Ahmed and Abujheisha reported that regarding
the resistance of gram positive bacteria to fusidic
acid in Al-kharj, the resistance rate is very high
for Enterococcus faecalis(100 %), and low for
Staphylococcus aureus(37.5 %) and Methicillin-
resistant Staphylococcus aureus (25 %) [20].
Another study found that the resistance of
Pseudomonas aeruginosa and Acinetobacter
baumannii to colistin in a public hospital in Al-
kharj is low [21]. Furthermore, a study found that
some medications such as vancomycin, linezolid
still very effective in treating infections caused by
staphylococcus [22]. Regarding the bacterial
resistance to cefazolin in a military hospital in Al-
kharj, a study found that the susceptibility rate of
gram negative bacteria to cefazolin in 2020 was
more than 50% except Enterobacter cloacae
(susceptibility rate=0) and that the resistance of
Escherichia coli to cefazolin was increased from
36% in 2020 to 48% in 2021 [23].

3.3 Antibiotics Use

A study showed that the most prescribed
antibiotics by emergency department of a
maternity  and children hospital  were
metronidazole  (45.59%) and  ceftriaxone
(42.65%) and that metronidazole IV was the
most commonly prescribed antibiotic (38.73%) by
inpatient department for surgery patients
followed by ceftriaxone (38.73%) [24]. Moreover,
the study showed that vancomycin vial (43.75%)
was the most commonly prescribed antibiotic by
critical care unit for surgery patients and that the
most commonly prescribed antibiotic in the
outpatient department and day-case unit for

surgery patients was fusidic acid ointment
(35.00%) [24].

Ahmad et al reported that regarding the
appropriateness  of  surgical  antimicrobial
prophylaxis practices in a public hospital, there is
a problem in choosing the appropriate antibiotics
for surgical prophylaxis in the hospital and that
the duration of antibiotic use in the hospital was
largely inappropriate [25]. Another study was
conducted in the outpatient department about the
prescribing of different medications (not only
antibiotics) for surgical patients and found that
the most prescribed medication was paracetamol
(21.32%) followed by amoxicillin/clavulanic acid
(12.85%), ciprofloxacin (12.85%), and
metronidazole (6.27%) [26].

Another studies were conducted to describe the
prescribing of outpatient doxycycline and topical
gentamicin [27,28]. Doxycycline was prescribed
largely in the emergency department followed by
obstetrics & gynecology department mainly by
resident physicians [27]. Topical gentamicin was
prescribed mainly by residents of the emergency
department [28]. In addition to that, a study was
conducted to describe the seasonal variation in
an outpatient antibiotic prescription rates in Al-
kharj and found that about 27.84% of the
prescriptions in 2017 were in spring season and
about 26.64% of the prescriptions in 2018 were
in autumn [29]. The study also showed that in the
2 years, total number of antibiotics prescriptions
were 5348 in spring followed by 5097 in autumn
[29].

Another studies about the use of azithromycin,
cefuroxime, and metronidazole were conducted
[30-32]. From January 2018 to June 2018, 541
outpatients received azithromycin mainly as a
suspension (55.64%) [30]. The study also
showed that most of the patients received
azithromycin for 3 days (88.17%) [30]. Among
the 316 Outpatient who received cefuroxime in a
Public Hospital in Al-kharj, the majority of
cefuroxime prescriptions include tablet dosage
form (81.96%) and about 62.03% of the
outpatient prescriptions were prescribed by the
emergency department [31]. Regarding the
prescribing of metronidazole in the Outpatient
Setting of a Public Hospital in Al-kharj, most of
metronidazole prescriptions were regular and
were prescribed mainly by residents [32].

4. CONCLUSION

There were several studies about the infections
rate, the resistance rate and antibiotics use.
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These studies showed that antibiotics were used
frequently and that the resistance rate was high
for some types of bacteria. Nonetheless, most of
the studies included only some types of
infections such as healthcare-associated
infections and there was a lack in studying other
type of infections. Moreover, most of the
conducted studies focused on the use of
antibiotics in the outpatient setting and there was
a lack in studying other settings. More studies
are needed to explore the rate of other infections
and to describe the prescribing of antibiotics in
otherhospital settings.

DISCLAIMER

The products used for this research are
commonly and predominantly use products in our
area of research and country. There is absolutely
no conflict of interest between the authors and
producers of the products because we do not
intend to use these products as an avenue for
any litigation but for the advancement of
knowledge. Also, the research was not funded by
the producing company rather it was funded by
personal efforts of the authors.

CONSENT

It is not applicable.

ETHICAL APPROVAL

It is not applicable.
ACKNOWLEDGEMENT

This Publication was supported by the Deanship
of Scientific Research at Prince Sattam bin
Abdulaziz University.

COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. CDC. Antibiotic use.

Available:https://www.cdc.gov/antibiotic-
use/index.html

2. WHO. Antibiotic resistance.
Available:https://www.who.int/news-
room/fact-sheets/detail/antibiotic-
resistance

3. CDC. Drug resistance.
Available:https://www.cdc.gov/drugresistan
cef/index.html

10.

12.

13.

14.

15.

276

Ahmed NJ, Khan, MF. Antibiotic
Resistance Patterns in a University
Hospital in Al-Kharj City. J. Pharm. Res.
Int. 2019;31(5):1-5.

Ahmed NJ, Haseeb A, Elazab EM, Kheir
HM, Hassali AA, Khan AH. Incidence of
Healthcare-Associated Infections (HAIs)
and the adherence to the HAIs’ prevention
strategies in a military hospital in Alkharj.
Saudi Pharm J. 2021;29(10):1112-1119.
Abujheisha KY, Muharram MM, Elsaid EE.
Bacterial Pathogens of Nosocomial
Infections in ICUs and Their Antibiotics
Resistant Pattern at King Khalid Hospital in
Al-Kharj/Saudi Arabia. Indo. American
Journal of Pharmaceutical Sciences.
2017;4(6):1449-57.

Eltayeb LB, Al-Zahrani SA, Al-Hoechel LH,
Ali H. Bacteriological and Parasitological
Assessment of Apparently Healthy Food
Handlers at Al-Kharj Province/KSA: A
Cross-Sectional Prospective Study. Int. j.
pharm. phytopharm. Res. 2020;10(4):103-
1.

Ahmed NJ. Examination of Bacterial
Pathogens an in Intensive Care Unit of a
Military Hospital in Alkharj. J. Pharm. Res.
Int. 2020;32(9):19-23.

Ahmed NJ. Incidence of Candida Species
Infections in a Military Hospital in Al-Kharj,
Saudi Arabia. J. Pharm. Res. Int.
2020;32(8):6-11.

Ahmed N, Elazab E, Almalki ZS, Alhajri
MA. Exploring the Surgical Site Infection
Rate after Caesarean Delivery in a Military
Hospital in Alkharj. J. Pharm. Res. Int.
2020;32(27):28-32.

Ahmed NJ. Prevalence of Bacterial
Pathogens Isolated in 2018 from Patients
in a Military Hospital. J. Pharm. Res. Int.
2020;32(9):35-39.

Qamer S, Rizvi SS, Raoof S, Kamal SM,
Khan S. Sero-prevalence of toxoplasmosis
among pregnant women attending an ante-
natal clinic at a teaching hospital in Al
Kharj, Saudi Arabia. Trop. Biomed.
2020;37(1):186-93.

Ahmed NJ. The Most Predominant Gram
Negative Bacteria in a Public Hospital. J.
Pharm. Res. Int. 2021:33(9):39-45.

Ahmed NJ, Mahmoud S. The Prevalence
of Wound and Skin Infections in a Military
Hospital in Al Kharj. Lat. Am. J. Pharm.
2021;40(2):378-82.

Ahmed NJ, Haseeb A, Hassali MA, Elsaid
EE, Khan AH. Antimicrobial Resistance of
ESKAPE Pathogens in a Public Hospital in



16.

17.

18.

19.

20.

21.

22.

23.

Ahmed et al.; JPRI, 33(49B): 272-277, 2021; Article no.JPRI.76664

Alkhar;j.
442-450.
Ahmad NJ. Antimicrobial Resistance of
Providencia Species Isolated in a Public

Lat. Am. J. Pharm.2021;40(3):

Hospital. Lat. Am. J. Pharm. 2021;
40(1):172-5.
Ahmed NJ. Gram Negative Bacterial

Resistance to Ciprofloxacin and
Levofloxacin in Inpatient Hospital Setting in
Alkharj, Saudi Arabia. Lat. Am. J. Pharm.
2021;40(1):155-9.

Ahmed NJ, Haseeb A, Mohamed AH, Enas
EE, Althemery AU, Amer H. Resistance
Patterns of P. aeruginosa in Various
Settings in a Public Hospital in Alkharj,
Saudi Arabia. Lat. Am. J. Pharm.
2020;39(4):780-5.

Qamar S, Abdelaziz IM, Rizvi SS, Mustafa
M. Resistant Pattern of Extended
Spectrum B-lactamase Producing Isolates
from Clinical Specimen; An Experience at
a Tertiary Care Hospital in Alkharj, Saudi
Arabia. J. Pure. Appl. Microbio.
2015;9(1):407-411.

Ahmed NJ, Khalil YA. The Resistance of
Gram Positive Bacteria to Fusidic Acid in
Alkharj, Saudi Arabia. Lat. Am. J. Pharm.
2020;39(8):1515-8.

Ahmed NJ. The Resistance  of
Pseudomonas aeruginosa and
Acinetobacterbaumannii to Colistin in a
Public Hospital in Alkharj, Saudi Arabia.
Lat. Am. J. Pharm. 2021;40(1):201-5.
Ahmed NJ. The Resistance  of
Staphylococcus Species to Different
Antibiotics in Al-Kharj City. J. Pharm. Res.
Int. 2020;32(7):35-41.

Ahmed NJ. Trends in Resistance to
Cefazolin in a Military Hospital in

24,

25.

26.

27.

28.

290.

30.

31.

32.

Alkharj. J. Pharm. Res. Int. 2021;33(43A):
413-416.

Ahmed NJ, Alharbi AG. Antibiotics Using
Pattern in Surgery Department of a
Maternity and Children Hospital. J. Pharm.
Res. Int. 2021;33(43A):395-400.

Ahmad NJ, Algadi K, Abdul Haseeb,
Hassali AA, Khan AH. Appropriateness of
Surgical Antimicrobial Prophylaxis
Practices in a Public Hospital. Lat. Am. J.
Pharm. 2021;40(1):195-200.

Ahmed NJ. Medications' Prescribing
Pattern in the General Surgery Outpatient

Department. J. Pharm. Res. Int.
2021;33(9):1-4.
Ahmed NJ. Outpatient Doxycycline

Therapy: Frequency of Its Use and Its
Prescribing Patterns in a Public Hospital. J.
Pharm. Res. Int. 2020;32(4):13-17.

Ahmad NJ, Almansour A, Al Matrafi B,
Almalki ZS. Patterns of Topical Gentamicin
Prescribing and the Age and Gender
Differences in its Prescribing in the
Outpatient Setting. Lat. Am. J. Pharm.
2021;40(2):334-8.

Ahmed NJ. Seasonal Variation in an
Outpatient Antibiotic Prescription Rates
in Alkharj. J. Pharm. Res. Int. 2020;
32(9):1-7.

Ahmed NJ. The Duration of Azithromycin
use for Outpatients in a Public Hospital in
Alkharj. J. Pharm. Res. Int. 2021;33(8):
7-11.

Ahmed NJ. The Outpatient Prescribing
Pattern of Cefuroxime in Al-Kharj. J.
Pharm. Res. Int. 2020;32(8):74-78.

Ahmed NJ. The Prescribing Trends of
Metronidazole in The Outpatient Setting. J.
Pharm. Res. Int. 2020;32(4):24-29.

© 2021 Ahmed et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle4.com/review-history/7 6664

277



