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• 75 mil kust
• Fyra femtedelar öken
• Temperatur upp till 48° på sommaren, medeltemp på vintern 

runt 24°
• Vattentemp > 33° på sommaren, 22-24° på vintern
• 6-7 cm regn per år

United Arab Emirates (UAE)





• Sju emirat med varsin sheikh (emir, ruler)
•Abu Dhabi störst till ytan och rikast, mest olja
•Dubai största staden (2,4 milj, eller 1,3?)
• Sharjah mest konservativa emiratet
• ”De norra emiraten” mindre utvecklade
•Medlem i Gulf Cooperation Council (GCC)

United Arab Emirates (UAE)





• 1820: Fredsavtal med Storbritannien för att bekämpa 
piratväldet längs Gulfkusten Trucial coast

• 1892: UK kontrollerar utrikeshandel, internt styre bibehållet

• 1952: Trucial Council för ökat samarbete 

• 1966: Sheikh Zayed Bin Sultan Al Nahyan styr Abu Dhabi. Blir sen 
landsfader, styr landet till 2004

• 1968: plan för UK´s tillbakadragande av trupper

• 1971: UAE bildas

United Arab Emirates (UAE)
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• 9,7  miljoner invånare 

• 10-12 % emiratier

United Arab Emirates (UAE)







Förenade Arabemiraten (UAE) Sverige

Medianålder 33 år
Medianålder 41 år
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reduction of direct antimicrobial costs; reduction of length of stay/
mortality metrics; reduction of antimicrobial resistance; and
reduction of broad-spectrum antibiotic use.

Most studies in all GCC states reported improvement in at least
one outcome measure as a result of adoption of an ASP. Studies in
Saudi hospitals mostly used more than one outcome measure to
assess the effectiveness of ASP interventions. Studies in the
remaining GCC states mainly assessed the impact of ASPs on the
reduction of inappropriate prescribing. Noteworthy, only 2 of the
31 retrieved studies (in Saudi Arabia) measured the impact of ASPs
on antimicrobial resistance rates.

Adoption of ASPs and initiatives in GCC state hospitals has
reportedly resulted in a reduction of inappropriate prescribing,
especially when adherence to antimicrobial policies and clinical
guidelines was enforced and monitored. A Qatari study reported that
only 40% of surgical patients received the correct antibiotic owing to
lack of adherence to antimicrobial policies and guidelines [42]. A
study in UAE reported lowadherence to guidelines (32%), resulting in
inappropriate antimicrobial prescribing [60]. A Saudi study reported
that education and feedback to prescribers improved adherence to
antimicrobial guidelines from 35% to 68% [47].

A reduction in healthcare-associated infections was not
frequently measured in the reported studies. Six studies (four
from Saudi Arabia, one from Oman and one from UAE) reporting
reduced post-operative infections were retrieved, and reduced
perioperative infective complications from 32% to 11% were
reported in one study [46]. Two of three studies reported a
reduction in Clostridium difficile infection rates [51,59], whereas
one Saudi study found no impact on this measure [48].

Direct antimicrobial costs were rarely measured in the included
studies. Saudi Arabia appeared to be the most advanced in the
adoption of ASPs, and four studies from hospitals reported cost
reduction of up to one-half as a result of ASP adoption and
implementation [48–50,57]. The only other study came from UAE
and reported a 40% reduction in antimicrobial consumption and
associated costs [59].

Only three studies reported on the impact of ASPs on length of
stay and/or mortality metrics [31,32,48]. Bahrain studies on the
adoption of ASPs in the outpatient department of a military hospital
reported that the outpatient service prevented admission to hospital
(2/101 in 2013 and 6/97 in 2015) as a result of their antimicrobial
stewardship practices [31,32]. Another study in a Saudi hospital
reported a reduction in antimicrobial consumption to 376 DDD/1000
patient-days compared with 2404 DDD/1000 patient-days pre-ASP
adoption [48]. The study further reported a reduction in length of
stay and a decrease in mortality rate from 33% to 17% [48].

Given the modest engagement of microbiologists in the ASPs
and initiatives reported, it is not surprising that most studies
neglected to measure/report the impact of ASPs on antimicrobial
resistance rates. One Saudi study reported a reduction in
antimicrobial resistance for some organism–antimicrobial combi-
nations but an increase in resistance to other antimicrobials that
were heavily used as an alternative, including piperacillin/
tazobactam [51]. Another Saudi study reported that their hospital
ASP had no impact on resistance rates [58]. The only other report
was of a reduction in multidrug resistance rates in a UAE hospital
and was obtained from an oral presentation at an international
conference on antimicrobial stewardship in Saudi Arabia [59].

Table 3
Identified barriers and facilitators to adoption of antimicrobial stewardship programmes (ASPs) in Gulf Cooperation Council (GCC) hospitals.

Country/authors Facilitators Barriers

Kuwait
Kuwaiti Infection Control
Directorate [30] (online
government report)

Experience (in relation to age) and antibiotic knowledge can lead to
good antimicrobial stewardship

Excessive antibiotic prescribing as reported by doctors include: lack
of time to perform the required investigation; fear of complication;
and antibiotic resistance concerns.
Barriers to adherence to policy as reported by doctors include: non-
availability or poor distribution of the policy; neglect of reading the
policy; being incomplete or not updated; and interrupted supply of
some antibiotics.
Knowledge of types of resistant organisms and isolation precautions

Oman
Gunn et al. [37] Those hospitals that had a consistent policy, and especially a written

policy, made known to all staff had better outcomes regarding post-
operative infections

Many health workers considered the guidelines to be outdated

Qatar
Pawluk et al. [43] Non-availability of an ID specialist is the most prominent perceived

barrier to implementation and expansion of an ASP.
Training of pharmacists and pharmacy staff on elements of ASP are
also perceived barriers

Saudi Arabia
Al-Tawfiq et al. [51] Alleviate prescribers concerns through discussing evidence of

intervention and providing support. Held small group meetings with
targeted (main) prescribers and key/influential prescribers to
encourage physicians to support ASP initiative

Many physicians were comfortable only with prescribing familiar
antibiotics; difficulty persuading physicians to prescribe specific
agents/combinations; relevant microbiology not always available;
no incentive for prescribers to choose more appropriate antibiotics

Al-Somai et al. [50] Maintaining antimicrobial control during time of Hajj in Makkah is a
challenge because of increased numbers of admitted patients and
increased antimicrobial use

Haseeb et al. [54]
(conference paper)

Majority of the hospitals lacked local antimicrobial guidelines based
on hospital-wide antibiograms

Salahuddin et al. [56] Reluctance of physicians to de-escalate antimicrobial therapy in
complicated, sicker patients with drug resistance or fungal sepsis

Enani [57] Lack of programme funding and personnel as main barriers. Other
barriers include obstruction from prescribers, and administration
and lack of awareness of ASPs

Alshukairi et al. [58] High resistance rates in other centres and transfer of resistance to
specialist centres upon admission for last-resort interventions

ID, infectious diseases.
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Antibiotic resistance surveillance

Antimicrobial stewardship program

Infection prevention and control

National action plan for antimicrobial resistance
NAP-AMR UAE



E.Coli % Sensitive VITEK Data

Year 2013 2014 2015 2016 2017 2018 2019 (Jan to 
Jun

(n) 103 461 553 591 446 630 320

Ceftriaxone 61 62.5 63 60 58 59 53

Coamoxi/clav 65 67 66 76 72 72 76

Pip/Taz 88 91 91 92 90 93 93

Meropenem 100 100 100 99 99 99 98

Ciprofloxacin 66 67 61 64 61 63 59

Nitrofurantoin 85 85 90 93 94 93 92

Gentamicin 78 83 83 85 85 84 88

Amikacin 100 99 100 99.5 99 99.5 100
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Antimicrobial 
stewardship 

program 
(policy)

• 2.1 Antimicrobial stewardship team
• 2.2 Antibiotic (antimicrobial) prescribing 
• 2.3 Restricted antibiotics (antimicrobials)
• 2.4 Prospective audit and feedback
• 2.5 Cultures before antibiotic administration
• 2.6 Antibiotic (antimicrobial) list management
• 2.7 Clinical Practice Guideline for antibiotic treatment and 
prophylaxis
• 2.8 Analyze and report of antibiotic use
• 2.9 Report on culture results and bacterial resistance rates
• 2.10 Diagnostic stewardship
• 2.11 Infection Control
• 2.12 Education related to appropriate use of antibiotics and 
antimicrobial resistance 





Restricted antibiotic 
(antimicrobial) list

• Meropenem (and other 
carbapenems)

• Vancomycin (and teicoplanin)
• Linezolid

• Tigecyklin
• Colistin

• Caspofungin, anidulafungin
• Non-formulary antimicrobials

8.3.1 Restricted antibiotics (appendix 1) can 
be prescribed empirically for indications as 
recommended in guidelines. 

8.3.2 The order should get approval from 
the ID consultant within 3 days through a 
written or oral consultation. 

8.3.3 Clinical pharmacist/Pharmacy should 
report restricted antibiotic prescriptions to 
the ID Consultant within 3 days of initial 
prescription



Restricted antibiotic 
(antimicrobial) list

• Meropenem (and other 
carbapenems)

• Vancomycin (and teicoplanin)
• Linezolid

• Tigecyklin
• Colistin

• Caspofungin, anidulafungin
• Non-formulary antimicrobials



Risk stratification has been key:
when is there a proven effect of antibiotics?

Lifesaving
• meningitis
• septicaemia
• pneumonia
• erysipelas, fasciitis
• pyelonephritis

No effect
• Common cold
• Tonsillitis if neg Strep A rapid test
• Acute bronchitis

Reduce symptoms
• lower UTI (not quinolones)
• tonsillitis (3 or 4 Centor) + pos Strep A

Minor/no effect?
• maxillary sinusitis
• sore throat (<3 centor) and pos StrepA
• acute otitis media (AOM) 1 - 12 years

Reduce complications
• erytema migrans (Lyme/Borrelia)
• STI
• AOM < 1 year, > 12 years, 
• AOM bilat, perfor., hearing deficit
• some skin and soft tissue infections

Message: 
”Don´t use antibiotics if there is 
no or only minor effect”



Risk-taking can
ruin your career

Tack till  Anders Johansson, Umeå



Key elements

• Dedicated work among many different 
professions 
• Bottom-up approach with continuous 

work closely with prescribers at the 
local level
• Strong political support
• Regular media initiatives
• Fact-based public education
• Interactions with policy makers 

including the political level

Tack till  Anders Johansson, Umeå



Antibiotic stewardship

“....we suggest viewing antimicrobial stewardship as a strategy, a 
coherent set of actions which promote using antimicrobials 
responsibly.”

”…continuous need for ’responsible use’ to be defined and 
translated to context-specific and time-specific action”

Dyar OJ et al Clin Microbiol Inf Nov 2017


