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Objective:  To evaluate  the antibiotic  prescribing  trends,  qualitatively  and  quantitatively,  among  Saudi
Ministry  of  Health  (MOH)  hospitals.
Method  and  materials:  In May  2016,  information  about  the hospitals  and  patients  was  collected  for  all
inpatients  from  26  MOH  hospitals  in Saudi  Arabia.  Additional  information  about  antibiotic  treatment
and  infections  was gathered.  Data  collection  was  done  using  Global  Point  Prevalence  Survey  (PPS)  tool
designed  by  University  of  Antwerp,  Belgium.
Results:  A  total  of 3240  antibiotic  doses  were  administrated  to 2182  patients  who  represented  46.9%  of  the
total eligible  admitted  patients.  Of those  patients  on  antibiotics,  510  (24%)  patients  were  in the Intensive
Care  Unit  (ICU),  646  (30.4%)  patients  were  medically  treated,  and  972 (45.7%)  patients  were  in  surgi-
cal departments.  The  most  commonly  prescribed  antibiotic  group  was  third-generation  cephalosporin
(17.2%)  and  the  most  frequent  indication  was  respiratory  ract infectiont  (n  =  597;  18.2%).  Antibiotics  for
surgical  prophylaxis  represented  23.4%  of the  total  antibiotic  doses.  Of those,  78%  were  administrated  for
more  than  24  hs.  The  rate  of adherence  to  antibiotic  guidelines  was  48.1%.  The indications  for  antibiotics

were  not documented  in  the patients’  notes  for 51.1%  of  the prescriptions.
Conclusion:  This  national  PPS  provided  a useful  tool  to identify  targets  for  quality  improvement  in  order
to  enhance  the  prudent  use of  antibiotics  in  hospital  settings.  This  survey  can  provide  a  background  to
assess  the  quality  of  antibiotic  utilisation  after  any  intervention  by  administering  it  regularly.

© 2018  The  Authors.  Published  by Elsevier  Limited  on  behalf  of King  Saud  Bin Abdulaziz  University
for  Health  Sciences.  This  is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://
ntroduction

Inappropriate use of antibiotics, particularly those with broad-
pectrum antibacterial coverage, is frequent among common
nfections [1]. It was estimated that almost 4 out of 10 patients
eceived antibiotic regimens that deviated from recommended
ntibiotic guidelines among hospitals [2].

Data from several studies has identified a trend of increasing
verall antibiotic use during the last two decades, with a significant
hift toward prescribing broader-spectrum agents. Inappropriate
se of antibiotics has escalated the crisis of antimicrobial resistance,

 significant public health concern [3,4]. Furthermore, inappro-

riate or unnecessary use of antibiotics has been shown to be
ssociated with worse clinical outcomes [5].
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Prescribing patterns of antibiotics vary among regions and coun-
tries. In Saudi Arabia, the vast majority of patients are treated in
MOH  hospitals. It is estimated that almost 60% of hospital beds in
Saudi Arabia are based on MOH  hospitals [6]; yet, there is limited
data regarding antibiotic prescribing behaviour at a national level.

This study aims to determine the variation of the quality and
quantity of antibiotic prescribing to adults and children in Saudi
MOH  hospitals. This is to identify targets for quality improvement,
and to help hospitals design interventions for prudent antibiotic
usage. Also, the study offers an opportunity to assess the effec-
tiveness of such interventions through regularly administering the
same PPS.

Material and methods
Study design and setting

This survey was a cross-sectional one-day point prevalence
study, which surveyed inpatients who were on systemic antibi-
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Fig. 1. The distribution of the participating hospitals and the proportion of patie
tics in Saudi MOH  hospitals. From the 20 healthcare regions,
8 hospitals were nominated to represent the whole country.
rom each hospital, one Infection Control Practitioner (ICP) was
ated with at least one antibiotic in Saudi MOH  hospitals, by health care regions.
assigned the responsibilities of collecting the data and training
the other staff from the assigned institution on the study pro-
tocol. In April 2016, a one-day workshop was conducted that
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Table  1
Antibiotic usage and consumption.

Class Antibiotic name Number Total number (%)

Antivirals
Acyclovir 6

31 (1%)
Oseltamivir 25

Aminoglycoside
Amikacin 65

174 (5.4%)Gentamicin 107
Streptomycin 2

Beta-lactam, penicillin

Amoxicillin 109

306 (9.4%)

Ampicillin 166
Cloxacillin 16
Flucloxacillin 2
Benzylpenicillin 4
Piperacillin 9

Penicillin and enzyme inhibitor
Amoxicillin + clavulanic acid 74

284 (8.8%)
Piperacillin/tazobactam 210

Antimycotics

Amphotericin B 5

37 (1.1%)
Caspofungin 9
Fluconazole 20
Itraconazole 2
Voriconazole 1

Macrolides
Azithromycin 52

93 (2.9%)Clarithromycin 35
Erythromycin 6

Beta-lactam, 1st generation
cephalosporin

Cefazolin 83
251 (7.7%)Cefalexin 26

Cefradine 142
Beta-lactam, 4th generation cephalosporin Cefepime 61 61 (1.9%)

Beta-lactam, 3rd generation
cephalosporin

Cefotaxime 89

557 (17.2%)
Cefovecin 1
Ceftazidime 88
Ceftriaxone 379

Beta-lactam, 2nd generation cephalosporin Cefuroxime 225 225 (6.9%)

Quinolones

Ciprofloxacin 91

187 (5.5%)
Gatifloxacin 1
Levofloxacin 64
Moxifloxacin 28
Ofloxacin 3

Lincosamides Clindamycin 28 28 (0.9%)
Polymyxins Colistin 67 67 (2.1%)

Tetracyclines
Doxycycline 2

22 (0.7%)Tetracycline 1
Tigecycline 19

Drugs for TB

Ethambutol 33

126 (3.9%)
Isoniazid 32
Pyrazinamide 28
Rifampicin 33

Steroid Fusidic acid 1 1 (0.03%)

Beta-lactam, carbapenems
Imipenem 82

266 (8.2%)Imipenem/cilastatin 6
Meropenem 178

Others Linezolid 20 20 (0.6%)
Imidazole Metronidazole 324 324 (10%)

Sulfamethoxazole 3
rimet
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Sulfonamides and trimethoprim Sulfamethoxazole and t
Trimethoprim 

Glycopeptide Vancomycin 

argeted all assigned ICPs, who started collecting data in May
016.

ata collection

All admitted inpatients who were receiving a systemic antimi-
robial treatment or prophylaxis were included in the data
ollection. Antimicrobial agents include: antibiotics, antimycotics,
ntibiotics for the treatment of tuberculosis, and antimalarials. All
ata was collected using the standard forms from the Global-PPS
lectronic tool.

Two forms were used to collect the data: one to collect the data
bout the ward/department; and the other to gather information

elated to patients who were on a systemic antimicrobial agent
uring the PPS. The data obtained from the ward/department form

ncluded: the type of ward/department (medical, surgical or ICU),
he total number of beds, all admitted patients, and the number of
16 (0.5%)hoprim 11
2
163 163 (5%)

patients on antibiotics. The patient’s form was  designed to obtain
information about patients and the antibiotics they were taking.
The data obtained included: the patient’s characteristics; details
of their prescribed antibiotics, such as, drug name, unit dose, fre-
quency, and reasons for prescribing; and available microbiological
and biomarker data. The form also contained information about the
quality of prescribing with regards to the presence or absence of
guidelines, guideline concordance, and documentation of a review
or stop date.

Timeframe
Any participating hospital had to complete the PPS within a
maximum of 4 consecutive weeks from the time when the hospital
started data collection. All participating hospitals began collecting
data in May  2016.
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Table 2
Antibiotic prescription pattern by site of infection.

Site of infection Number (%) Treatmenta Prophylaxis

Unidentifiedb 979 (30.2%) 906 173
Respiratory 597 (18.3%) 542 55
Genital 418 (12.9%) 63 355
Intra-abdominal 256 (7.9%) 119 137
Skin and soft tissue 246 (7.6%) 246 –
Bone and Joint 223 (6.9%) 107 116
Neonatal 177 (5.5%) – 177
Central Nervous System 176 (5.4%) 131 45
Urinary tract infection 101 (3.1%) 52 49
Cardiovascular system 55 (1.7%) 43 12
Eye 12 (0.4%) 9 3
Total 3240 2118 1122

a Empirical and targeted therapies.
b Bacteraemia with no clear anatomic site (n = 12), sepsis with no clear anatomic

site  (n = 284), Malaria (n = 1), pyrexia of unknown origin (n = 48), fever in non-
neutropenic haematology-oncology patient with no identified source (n = 18), fever
in the neutropenic patients (n = 10), infection of Lymphatic as the primary source
0 M.  Al Matar et al. / Journal of Infec

nclusion and exclusion criteria

Regardless of age, all inpatients who were receiving any sys-
emic antibiotic at eight a.m. on the day the PPS were included in
he study. However, all one-day admission patients, such as, one-
ay surgery and endoscopy patients were excluded. Furthermore,
atients who were admitted after eight a.m. on the day the PPS
ere also excluded.

ata analysis

All statistical analyses were performed using IBM SPSS statistics
or Windows, version 20.0. (Armonk, NY: IBM Corp). Continuous
ariables are expressed as the median and range. Categorical vari-
bles are expressed as proportions and percentages.

esults

In May  2016, of the 28 MOH  hospitals who were approached to
articipate in the national antibiotic PPS, 26 completed the PPS and
ere included in the analysis. The mean number of bed capacity
as 420 beds (range 130–1351 beds), with a total of 6324 beds.
ut of the 26 hospitals, 16 were between 201 to 500 bed capacity,
hile five possessed more than 500 beds, and the remaining five
ossessed less or equal to 200 beds.

Out of 4535 eligible patients, 2128 (46.9%) patients were on
ntibiotics (range 16.7%–76%; Fig. 1) where 1031 (48.4%) of the
atients were females, and 1532 (72%) of them were ≥18 years old.
f those patients on antibiotics, 510 (24%) were in the ICU, 646

30.4%) were medically treated, and 972 (45.7%) were in surgical
epartments.

A total of 3240 antibiotic doses were administered. Of those,
613 (80.6%) doses were given parenterally. The most commonly
rescribed antibiotics were for community-acquired infections
n = 1013; 31.3%), followed by surgical prophylaxis (n = 758; 23.4%),
ealthcare-associated infections (n = 530; 16.4%), medical prophy-

axis (n = 364; 11.2%), completely unknown indications (10.5%), and
thers (3.2%).

ntibiotics selection

The most commonly prescribed antibiotic group was third-
eneration cephalosporin, with ceftriaxone being the most fre-
uently prescribed antibiotic, representing 68% of third-generation
ephalosporins and 11.7% of all prescribed antimicrobials. Table 1
emonstrates the frequency and percentages of all prescribed
ntibiotics.

Table 2 shows antibiotic prescription pattern by site of infec-
ion. Of the identified diagnoses, 597 (26.4%) antibiotic doses were
ndicated for respiratory site. Almost half of them (279 doses) were
rescribed for pneumonia. Out of 2118 antibiotic doses that were
iven to treat infections, 585 (27.6%) were prescribed for identified
athogen/s, and 371 doses were based on biomarker data.

he process of care

During the PPS, almost one quarter of the indications (n = 758)
ere prescribed for surgical prophylaxis. Of those, 78% were admin-

strated for more than 24 hs, while only 10% of the doses were
iven as a single dose. 1558 (48.1%) doses of antibiotics adhered

o the recommended antibiotic guidelines or indications based on
dvice from infectious diseases physicians. The reasons for almost
alf of the indications (n = 1818; 51.1%) were not documented in
he patients’ medical records. Furthermore, requests for the time-
(n  = 5), drug used as medical prophylaxis in general without targeting a specific
site (n = 53), completely unknown indications (n = 341) and antibiotic that were
prescribed with documentation for which the diagnosis is not listed (n = 209).

frame to stop/review antibiotic usage were only recorded in 56.3%
(n = 1825) of the indications.

Discussion

An initial objective of the current study was to identify antimi-
crobial prescribing behaviour in Saudi MOH  hospitals. This study is
the first of its kind that covers hospitals from all Saudi regions.

The current study found that almost half of the admitted
patients were on one or more antibiotics. These results differ from
some published studies in Europe, Australia, and Canada, where
the antibiotic rates were 20% less than what was found in this
study [7–11]. On the other hand, compared with other relatively
less developed countries, such as, Vietnam, the rate of patients on
antibiotics was  almost 20% higher than that seen in our study [12].
Our finding seems to be consistent with other national data from
the USA, China, and the neighbouring Arab country, Egypt [13–15].
A possible explanation of the difference in the antibiotic prescrib-
ing rates in different countries might be due to the variation of
healthcare systems.

Another significant finding was the poor adherence to antibi-
otic guidelines. This study shows that almost five out of ten of the
patients who were on antibiotics received a discordant antibiotic
selection. Adherence to antibiotic guidelines is a common challenge
around the globe. In France, for example, a PPS conducted in 314
hospitals showed that adherence to local antibiotic guidelines was
62% in 2010 [16].

It is interesting to note that of all antibiotic prescribing, almost
80% of the antibiotics were delivered parenterally, which is far
more than what was seen in Europe, where only 60.5% of the
prescriptions were administrated parenterally [9]. However, in a
study conducted in 13 Chinese hospitals, almost all antibiotic orders
(98%) were given parenterally [17]. When it comes to antibiotic
selection, third-generation cephalosporins became the most com-
monly prescribed antibiotic, with ceftriaxone leading the group.
In their qualitative study, Almatar et al. provided some expla-
nations about the phenomena. Firstly, this result could be due
to the fact that ceftriaxone might be perceived as a safe broad-
spectrum antibiotic due to the once-daily dosing regimens, which
is not the case for most �-lactams [18]. According to the qualita-

tive study, another possible explanation is diagnosis uncertainty,
which could influence the use of such broad-spectrum antibiotics
to cover common microorganisms in different anatomical sites.
Moreover, experience of treatment failures was seen more with
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arrower-spectrum antibiotics when it was compared with cef-
riaxone. Interestingly, other national data showed that �-lactam,
lus enzyme inhibitors, and fluoroquinolones were the most com-
only prescribed antibiotic groups. National antibiotic guidelines
ight have a big influence on those findings. For example, in

he case of community-acquired pneumonia (CAP), one of the
ost common infections, the British Thoracic Society guidelines

or the empirical management of CAP recommend an amoxi-
illin/clavulanic acid-containing regimen, as an initial option for
he management of severe CAP. Interestingly, these antibiotics are
he most commonly prescribed in Europe [9,19]. On the other hand,

 fluoroquinolones-containing regimen is the recommended choice
n the USA to manage hospitalised CAP patients; again, these are the

ost commonly prescribed antibiotics in the USA [15,20]. These
actors should be considered for any future antimicrobial steward-
hip intervention.

It is somewhat surprising that the vast majority of the surgical
atients (78%) received prophylactic antibiotics for more than 24 hs
espite the recommendations of a single dose for most indications.
ompared with other European countries, this rate is considered
ery poor. For example, in one national survey in French hospi-
als, the proportion of patients who received antibiotics for surgical
rophylaxis and lasted for more than 24 hs was estimated to be one
fth [21]. In the 2009 European PPS, five out of ten received surgical
ntibiotic prophylaxis for more than 24 hs [9].

Moreover, the results of this study indicate a low level of doc-
mentation of the indication, as well as the timeframe to stop
r review the prescribed antibiotic/s. Compared with data from
urope, this documentation rate would be considered very low [9].

So far, this is the largest Saudi study that has covered wide geo-
raphical areas to assess antibiotic prescribing behaviour in Saudi
rabia. Nevertheless, several limitations to this study need to be
cknowledged. Firstly, this data is only limited to MOH  hospitals,
hile other sectors are not included, such as, semi-governmental

nd private sectors. However, MOH  represents the leading health-
are provider in the Saudi healthcare system, as it provides almost
0% of healthcare services in the country [22]. Furthermore, adher-
nce to guidelines was based mainly on the selection of antibiotics,
s opposed to the whole regimen, such as, dose, duration, and route
f administration. Therefore, these results need to be interpreted
ith caution. Finally, the collected data was gathered mainly by the
ospitals’ representative and could not be validated.

onclusion

The survey has gone some way toward enhancing our under-
tanding of antibiotic prescribing behaviour on a national level.
everal areas for improvement were identified, including: high use
f broad-spectrum antibiotics, ceftriaxone, in particular; prolonged
se of antibiotics for surgical prophylaxis; and poor documentation
f reasons, and a stop or review date. Addressing each of these
ndicators would be pivotal to the success of any governmental
ntervention designed to enhance the national antimicrobial stew-
rdship program.
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