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ABSTRACT 

This study aimed to assess the main core elements of Antimicrobial Stewardship Programs (ASPs) in Jordanian hospitals. 

This was a cross sectional study in which, face-to-face interview was conducted with infectious disease physician or 

clinical pharmacist in infectious disease unit. Forty-one hospitals responded to the survey (response rate 68%). Among 

participating hospitals, 17.1% had an infectious disease physician as a leader of ASP, while 73.2% had clinical pharmacist 

as a leader. However, none of the hospitals had financial statement that supports ASPs duties. Clinicians were the most 

cooperative staff (51.2%) and microbiologists were the least cooperative staff with ASPs team (17.1%). Antibiotics 

preauthorization was required by 75.6% of hospitals for few broad spectrum antibiotics, 36.6% of hospitals conduct 

prospective audit with feedback, and 9.8% change automatically from intravenous to oral route. For tracking purposes, 

19.8% of hospitals track rates of Clostridium difficle infections, and 29.3% produce antibiograms for surveillance 

purposes. ASPs in Jordan are in the developing phase, this demands additional support at both institutional and national 

levels to enable the ASPs from taking its active role. 

Keywords:  Antimicrobial stewardship program, CDC, Antibiotics, Infectious disease physician, Preauthorization, 

Clinical Pharmacist, Jordan. 

 

1. INTRODUCTION 
 
Antimicrobial drug resistance problem is increasing 

worldwide. This issue is getting more complicated by the 

emergence of multidrug-resistance (MDR) organisms and 

the shortage of new effective treatment options against 

these resistant bacteria(1-4). These threats have become real 

by the isolation of the “super bugs” that showed resistance 

to all types of antibiotics(5). The current situation is 

demanding new methods related to improving antibiotic 

drug use in the clinical settings. Antimicrobial 

Stewardship Programs (ASPs) are evolving all over the 

world as one of the efficient methods to contain 

resistancecrisis. An ASP is a set of collaborative activities 

focusing on the proper use of antimicrobials to provide 

most favorable patient clinical outcomes, minimize 

adverse effects, endorse cost-effectiveness, decrease in the 

incidence of Clostridium difficle infections, and 

management of resistance crisis(6-11). In Jordan there is a 

need to encourage and support such programs that regulate 

antibiotic usage, given the high percentage of antibiotic 

misuse at community and hospital levels(12-15).  

The aim of this study was to evaluate core elements of 

ASPs according to the Centers for Disease Control and 

Prevention (CDC) in Jordanian hospitals.  

 

Methods: 

Study Settings  

This was a cross sectional survey in hospitals of the 

Jordanian governorates. Hospitals with bed- size capacity 

of 50 beds and more were included, while single specialty 

hospitals (e.g. oncology, psychiatry, and gynecology) were 
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excluded. As a result, sixty hospitals were approached. A 

face-to-face interview conducted with the infectious 

diseases (ID) physician or clinical pharmacist in the 

infectious diseases team using a questionnaire. To assess 

the implantation of ASP in Jordanian hospitals, the CDC’s 

checklist of ASP core elements, which is composed of 

twenty eight (yes or no) questions, was used. The questions 

addressed the following issues: leadership commitment, 

accountability, drug expertise, action, tracking, reporting, 

and education.(16) The research was approved by the 

research ethics committee (approval number:) in each 

participating hospital and CDC’s approval for using their 

checklist was also obtained.  

Statistical analysis: Descriptive statistics (counts and 

proportions) were used to describe the core elements of 

ASPS in Jordanian hospitals. Statistical analysis will be 

conducted by using Statistical Package for Social Sciences 

(SPSS) software version 20.  

 

Results: 

Hospital Demographics 

Forty one hospitals (41/60, 68%) responded to the 

survey questionnaire. In 9 (22%) hospitals an ID physician 

or medical director answered the questionnaire, while in 

32 (78%) hospitals clinical pharmacist answered the 

questionnaire.  

Among participating hospitals, 18 (43.9%) were 

public, 19 (46.3%) were private, 2(4.9%) were academic, 

and 2 (4.9%) were military hospitals. Hospitals 

distribution according to geographical location was as 

follows: sixteen hospitals (39%) were located in the North, 

20 (48.8%) hospitals were located in the Middle and five 

hospitals (12.2%) were located in the South. In addition, 

13 (32%) hospitals’ bed-size ranged from 50 up to 100 

beds, while 24 (58%) hospitals were from 100 beds up to 

500 beds, and 4 (10%) hospitals were exceeded 500 beds.  

 

Core elements of antimicrobial stewardship program 

in Jordanian hospitals  

Table 1 provides a complete description of the survey 

results for each of the seven core elements included in the 

study. 

Leadership commitment 

From analyzing the data it was found that 21(51.2%) 

hospital had formal statement that regulates antibiotic use, 

while none of these hospitals had financial budget that 

support activities needed to improve antibiotic usage.  

 

Accountability  

The results of this study revealed that only 7 (17.1%) 

hospitals had an ID physician as a leader responsible for 

program outcomes of stewardship activities at their 

facility, while 30 (73.2%) hospitals had clinical pharmacist 

as a leader.  

 

Drug Expertise 

According to survey respondents, clinicians were the 

most corporative staff with the ASPS team members (21, 

51.2%), followed by infection prevention and healthcare 

epidemiology (14, 34%), quality improvement staff work 

(11. 26.8%), information technology support (8, 19.8%), 

and microbiology department (7, 17.1%).   

 

Action 

Thirty hospitals (73.2%) had formal regulation of 

prescription of an antibiotic, in which the prescription 

should contain the dose, duration, and indication for this 

antibiotic. Even though there were policies for writing the 

prescriptions of antibiotic, only 19 (46.3%) hospital had 

set up specific treatment recommendations according to 

national guidelines or local susceptibility.  

Regarding broad interventions to improve antibiotic 

usage, 26 (63.4%) hospitals check the appropriateness of 

antibiotic after 48 hr from order, 31 (75.6%) hospitals had 

list of antibiotics that requires preauthorization by 

specialist. The list mainly consist of broad spectrum 

antibiotics: 13 (31.7%) hospital list colistin which requires 

special preauthorization as last resort antibiotic, 14 

(34.1%) hospitals request preauthorization for 

vancomycin, 19 (46.3%) hospitals list any carbapenem in 

preauthorization antibiotics. Only 15 (36.6%) hospitals 

perform prospective audit with feedback where the ASPS 

team review the course of therapy for the restricted 

antibiotic. 
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Table 1. Core elements of Antimicrobial Stewardship Programs in 41-Jordaninan hospitals. 

Elements n % 
Leadership commitment 
Formal statement for improving antibiotic usage. 
Financial budget that support duties of ASP*. 

 
21 
0 

 
51.2% 
0 

Accountability  
Infectious disease physician as a leader 
Clinical pharmacist as a leader  

 
7 
30 

 
17.1% 
73.2% 

 Drug Expertise: Staff corporation with stewardship leaders to improve antibiotic use: 
  Clinicians 
  Information Technology (IT) 
  Infection Prevention and Healthcare Epidemiology 
  Microbiology (Laboratory) 
 Quality Improvement 

 
 
21 
8 
14 
7 
11 

 
 
51.2% 
19.8% 
34% 
17.1% 
26.8% 

Action 
Writing prescription of antibiotic (dose, duration, and indication ) 
Facility-specific recommendations, based on national guidelines. 
Review appropriateness of antibiotics within 48 hours 
Antibiotic agents need preauthorization by a physician or pharmacist. 
Review courses of therapy for specified antibiotic agents. 
Dose adjustments in case of organ dysfunction 
Dose optimization of organisms with reduced susceptibility  
Automatic alert system in cases of unnecessarily duplication of antibiotics. 
Time-sensitive automatic stop orders for specified antibiotic prescriptions 
Specific interventions in place to ensure optimal use of antibiotics to treat common infections 

 
30 
19 
26 
31 
15 
40 
35 
14 
19 
11 

 
73.2% 
46.3% 
63.4% 
75.6% 
36.6% 
97.6% 
85.4% 
34.1% 
46.3% 
26.8% 

Tracking 
Monitor adherence to a documentation policy 
Monitor adherence to facility-specific treatment recommendations 
Monitor compliance with interventions 
Track rates of C. difficle infection 
Surveillance cultures included in the antibiogram 
Monitor antibiotic consumption by DOT* 
Monitor antibiotic consumption by DDD* 
Monitor antibiotic consumption by direct expenditure. 

 
16 
19 
4 
8 
12 
1 
4 
18 

 
39% 
46.3% 
9.8% 
19.5% 
29.3% 
2.4% 
9.8% 
43.9% 

Reporting 
Sharing of specific reports on antibiotic use with prescribers 
Distribution of hospital’s current antibiogram to prescribers 
Direct or personalized communication with prescribers to improve antibiotic use 

 
16 
7 
32 

 
39% 
17.1% 
78% 

Education 
ASP provide education to clinicians and relevant staff ton improving antibiotic prescribing 

 
29 

 
70.7% 

*ASP: Antimicrobial Stewardship Program, DOT: Days of Therapy, DDD: Defined Daily Dose. 

 

In concern of pharmacy interventions in hospitals, only 

4 (9.8%) hospitals change automatically from intravenous 

to oral antibiotic when appropriate, 40 (97.6%) hospitals 

adjust dose due to organ dysfunction, 35 (85.4%) hospitals 

reported that there staff will change antibiotic according to 

susceptibility tests.  Computerized systems to alert 

physicians in cases of unnecessarily duplication of 

antibiotics were available in 14 (34.1%) hospitals, and 

time-sensitive stop orders for specific antibiotic 

prescriptions were available in 19 (46.3%) hospitals. 
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Regarding the specific interventions for common 

infections; it was found that 11 (26.8%) of hospitals had 

some interventions in their facility. 

 

Tracking 

Nineteen (46.3%) hospitals had specific treatment 

recommendations for specific infections however, only 4 

out of the 19 hospitals monitor adherence to these 

recommendations and monitor compliance to these 

recommendations. In tracking antibiotic use and outcome 

measures in hospitals, analysis revealed that 8 (19.5%) 

hospitals track the rates of Clostridium difficle infections, 

12 (29.3%) hospitals release antibrograms, one (2.4%) 

hospital use Days of therapy (DOT) to track antibiotic 

usage, 4 (9.8%) hospitals use Defined Daily Dose (DDD) 

to track antibiotic consumption, and 18 (43.9%) measure 

consumption of antibiotics by direct expenditure.  

 

Reporting  

Analyzing the data revealed that 16 (39%) hospitals 

share reports about antibiotic usage in the hospital, while 

only 7 (17.1%) hospitals had distributed current 

antibiogram for the team, and 32 (78%) of hospitals 

communicate with physician in order to improve antibiotic 

prescription 

 

Education 

Educating the staff in hospitals in order to improve 

antibiotic prescriptions was found in 29 (70.7%) hospitals 

through lectures. 

 

Discussion: 

This study evaluated the magnitude of antimicrobial 

stewardship programs implementation in Jordanian 

hospitals using CDC’s core elements of ASPS. Despite the 

fact that none of the participating hospitals had 

implemented the entire core elements of ASPS specified 

by CDC’s in their facility, many hospitals covered some of 

these elements. 

This study observed half of the private sector hospitals 

to had formal statements as part of their policies; however, 

the percentage was lower in governmental hospitals. 

Financial budget is required to start the ASPS(17-20). 

Nevertheless, none of the Jordanian hospital had financial 

budget for improving antibiotic usage, even in hospitals 

that had all the other core elements of ASPS applied in 

their facility. The lack of financial support for ASPS 

activities is one of the main barriers that face 

implementation of ASPS in any facility(21).  

Regarding the accountability and drug expertise, 

studies emphasized the importance of these core elements 

in improving antibiotic usage. A leader, mainly ID 

physician (full time or part time) is required for 

coordinating the work and reporting the clinical outcomes 

of ASP programs.(17,20,22) Among all participating 

hospitals, there were only seven hospitals with ID 

physicians working as leader in stewardship program. The 

shortage in ID physicians is leading hospitals to rely on 

clinical pharmacists to improve antibiotic usage in hospital 

settings in addition to their job duties.  

One of the obstacles that face implementation of ASPS 

in hospitals is staff cooperation(23). The low percentage of 

staff cooperation with interventions that improve antibiotic 

usage reported in this study was similar to previous 

studies(20, 23). 

At present study, most hospitals (75%) focus on 

specific antibiotics preauthorization to conduct ASPs 

despite the shortage in ID specialists. Studies have showed 

the tremendous effect of preauthorization on the decrease 

in antibiotic usage(6,7,11). Previous studies emphasized the 

importance of having national guidelines according to 

local susceptibilities results(24). Implementations of such 

guidelines in hospitals were responsible for significant 

reduction in DDD of antibiotics, decrease in duration of 

antibiotics usage, improving the appropriateness of 

treatments, and significant reduction in mortality 

rates(25-27). This study found that only half of the hospitals 

had national treatment recommendations for common 

clinical conditions; mainly for antibiotics in surgical 

prophylaxis. These guidelines were available in 

governmental hospitals in higher percentage compared to 

private hospitals. Development of these national 

guidelines requires collaboration between hospital 

specialists and administrative staff. Also, it needs active 
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educational programs. Guidelines and educations can be 

considered the cornerstone for the starting any ASP(28). 

Pharmacy driven interventions are responsible for 

converting IV antibiotic to oral, renal/hepatic dose 

adjustment, preventing antibiotic duplication, and 

accountable for time-sensitive stop of antibiotics. These 

interventions can be a good starting for ASPS in hospitals 

even in the absence of an ID physician(6,29, 30). This study 

showed minimal application of automatic changes from IV 

to oral routes, and automatic systems for duplicates alerts, 

however, there was an obvious role in dose optimization 

according to organ dysfunction and bacterial cultures. One 

of the main reasons that contribute to this low percentage 

in pharmacy interventions is the lack of proper knowledge 

about antimicrobial stewardship programs, which 

highlight importance of additional educational programs 

about ASPS, antimicrobial use, and the need of proper 

infectious disease courses in hospitals(31-33).   

Tracking and reporting provide the facility with 

indicators for antibiotic prescribing practice, and the 

outcomes of antimicrobial stewardship programs in the 

facility(17,34). In this current investigation, there was 

noticeable lack of knowledge and use of DOT and DDD 

methods. Most hospitals depend on purchasing cost for 

other purpose than prescribing practice in their facility. 

Sharing reports with prescribers about antibiotic usage and 

yearly antibiogram, or by receiving direct communication 

with clinical pharmacist was found to improve antibiotic 

prescribing patterns(20). This study revealed that there was 

weakness in reporting, especially, in distributing 

antibiogram to the staff, nevertheless high percentage of 

physician communicates with pharmacist in order to 

improve antibiotic prescriptions. 

Educational lectures for the clinicians and staff about 

antibiotic were the only methods of education reported; 

further educational programs are required in order to fill 

the gap of knowledge about antibiotic resistance, antibiotic 

usage, and the positive influence of ASPS on patient 

health(10,24). When comparing Jordan to other countries in 

the region, it is estimated that Jordan is heading to the right 

track facing the same barriers like other countries. A cross 

sectional study included Gulf Coorperation Council 

(GCC) hospitals estimated the lack of funding for ASP as 

a major barrier for their implantation (75%).(35) This is the 

first study evaluated the current status of ASPS 

implantation in Jordanian hospitals. Many of the core 

elements of ASPS were not applied, primarily, lack of 

leadership commitment, shortage of ID physicians, and 

limited cooperation between departments of hospital 

(microbiology, quality improvement, and pharmacy) 

regarding improving antibiotic use. Moreover, there is a 

need for protocols that regulate antibiotics usage, and 

personnel that monitor and reports adherence to these 

protocols in the facility. Continuous educational programs 

are required for staff for updating their knowledge about 

antibiotic, trends of resistance, and last guidelines for 

infections.  
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  تقييم العناصر الأساسية لبرنامج الإشراف على المضادات الحيوية في مستشفيات الأردن

  
  1بةميرا عبابنة، نور عيسى، محمد خطاط

  .ردنالأ، العلوم والتكنولوجيا الأردنية، اربدكلية الصيدلة، جامعة  1
  

  ملخـص
هدفت هذه الدراسة إلى تقييم العناصر الأساسية لبرامج الإشراف على المضادات الحيوية في المستشفيات الأردنية. في هذه 

ية لتقييم العناصر الأساسممثلي برنامج الإشراف على المضادات الحيوية في المستشفيات  مع الدراسة، تم إجراء مقابلة واستبيان
مستشفى المشاركة في  41قبل ما مجموعه  .المتبعة ومدى تطبيق السياسات للحد من الإفراط في استخدام المضادات الحيوية

رها فالا أحد من المستشفيات الأردنية لديها دعم مادي للبرنامج والذي يعد من الأساسيات الواجب تو  أنهذه الدراسة. بينت الدراسة 
) من المستشفيات لديها اختصاصي الأمراض المعدية. ومن ناحية أخرى ٪17.1( 7جاح البرنامج في المستشفيات، في حين أن لن

) ضمن كادرهم صيدلاني سريري أو أكثر يعمل على تحسين استخدام المضادات الحيوية. وفيما ٪73.2من المستشفيات ( 30
 راءات من أجل تنظيم استخدام المضادات الحيويوإجفيات لديها سياسات يتعلق السياسات ولإجراءات أكثر من نصف المستش

هذه سعة. اخمس وسبعون بالمئة من المستشفيات تطبق نظام التفويض المسبق لاستخدام المضادات الحيوية ذات التغطية الو 
حاجة إلى م. وأظهرت هذه الدراسة الالدراسة هي أول دراسة في الأردن فيما يتعلق ببرامج إدارة المضادات الحيوية في مستشفياته

زيادة الوعي فيما يتعلق بالمقاومة للمضادات الحيوية وأهمية تنفيذ البرامج التي تنظم استخدام المضادات الحيوية في المستشفيات 
فيات لديها لمستشا لم نجد أيا منالأردنية. الواقع أن بعض المستشفيات قد طبقت بعض العناصر الأساسية في مستشفياتهم ولكن 

التزام من الإدارة فيما يتعلق بهذه البرامج. إجراء المزيد من الدراسات من أجل تقديم أدلة لنظام الرعاية الصحية حول أهمية هذه 
  ردن.لمقدمة للمرضى في مستشفيات الأتحسين جودة الرعاية الصحية ا سبيل فيهو المطلوب أثرها و البرامج 
 .الإشراف، المضادات الحيوية، الأردنبرنامج : الدالة الكلمات
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