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Hospital Raja Perempuan Zainab II

•  Hospital	under	Ministry	of	Health	located	in	Kota	Bharu,	
Kelantan,	Malaysia.		

•  Ter'ary	care	centre	
•  920	beds	
•  Service	–	Cardiology	,	Infec'ous	diseases,	
Gastroenterology,	Respiratory	,	Oncology	,	Hematology,	
Nephrology	&	Transplant	,	Surgical	,	Urology	,	
Orthopedics	,	Pediatric,	Gynecology,	Burn	unit	,	ENT	,	
Opthalmology	etc	

•  5	main	general	medical	wards	,	1	HDW,	3	surgical	
wards	,	2	orthopaedics	ward	,	2	ICU	,	1	CCU,	1	CICU	etc	

•  AMS	team	–	3	ID	physicians/2	Microbiologist/2	clinical	
pharmacists/10	Infec'on	Control	Nurses	
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Ciprofloxacin	resistance	for	E.Coli	&	Klebsiella	Pneumonia	
2006-2013	

2006 2007 2008 2009 2010 2011 2012 2013 

E.Coli 4 3 6 3 10 8.7 26.9 30.6 

Klebsiella penumonia 4 6 4 6 10 8.7 13.5 17.9 

0 

5 

10 

15 

20 

25 

30 

35 

R
es

si
st

an
ce

 ra
te

 

Source : Dr.Nurahan Maning , Dr.Azura Husin 
Microbiology Unit , HRPZ II 
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Quinolones	usage	pa[ern	
2012/2013	

2012 (UL 14.50) 2013 (UL 13.49) 
Quinolones 14.56 20.13 
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Source : Ms Kiren Kaur, Pharmacy Dept HRPZ II 
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MRSA	trend	2010-2013	

2010 2011 2012 2013 

MRSA 16 13.9 18.6 26.9 
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Source : Dr.Nurahan Maning , Dr.Azura Husin 
Microbiology Unit , HRPZ II 
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Major	department	quinolones	usage	
2013	

ICU Medical Surgical Ortho 
Ciprofloxacin 25.42 43.36 29.69 3.24 
Levofloxacin 13.2 5.6 0.05 

0 
10 
20 
30 
40 
50 

D
D

D
 

Source : Ms Kiren Kaur, Pharmacy Dept HRPZ II 
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Which	strategy	fits	best?	
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Quinolones formulary restriction and pre-authorization 

•  ID approval for indications other than : 
–  typhoid 
–  alternative anti-TB drugs 
–  confirmed pseudomonas infection susceptible 

to quinolones 

•  Official letter to all HODs/head of  unit 
by Infection Control Committee 
Chairman and endorsed by Hospital 
Director 

•  Selective reporting of  quinolones 
susceptibly 
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Selective reporting of  quinolones susceptibly 

Hospital Raja Perempuan Zainab II 



Key	measurements	:	Process	&	outcome	

Process	measures	

Did	the	interven4on	result	in	
the	desired	change	of	
an4microbial	usage	

Outcome	measures	

Did	the	process	
implemented	reduce	the	
unintended	consequence	?	
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Ciprofloxacin	Usage	Pa[ern	by	
Department	2012-2014	

Source : Ms Kiren Kaur, Pharmacy Dept HRPZ II 
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Levofloxacin	Usage	Pa[ern		
2013-2014	
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Increase	in	ciprofloxacin	usage	in	
ophthalmology	

2012 2013 2014
Anaest 12.8 10.17 6.01
Surgical 4.17 7.95 1.7
Medical 19.59 14.59 0.29
Ortho 24.99 20.93 1.64
Ophtal 2.01 5.13 13.88
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How	did	we	deal	with	this	?	

Jus4fica4on	of	use	of	quinolones	

Reviewed	all	culture	results	from	
ophthalmology		from		Jan	to	April	2015	

Only	2	out	of	27	swabs	and	pus	
culture	grew	pseudomonas	which	

jus4fied	use	of	quinolones	
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Ophthalmology 

Source : Ms Hanan Hayati, Ms Nur Izzati Pharmacy Dept HRPZ II 
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Overall	quinolones	usage	2011-2016	



Key	measurements	:	Process	&	outcome	

Process	measures	

Did	the	interven4on	result	in	
the	desired	change	of	
an4microbial	usage	

Outcome	measures	

Did	the	process	
implemented	reduce	the	
unintended	consequence	?	
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2010	 2011	 2012	 2013	 2014	 2015	 2016	
Ecoli	 10	 8.7	 26.9	 30.6	 23	 23.5	 24.1	
Kleb	 10	 8.7	 13.5	 17.9	 10.6	 8.6	 12.3	
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Resistant	Trend	of	E	coli	and	Klebsiella	sp	towards	
Ciprofloxacin	since	2010	-	2016			

Source : Dr.Nurahan Maning , Dr.Azura Husin 
Microbiology Unit , HRPZ II 
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2010	 2011	 2012	 2013	 2014	 2015	 2016	
Series1	 16	 13.9	 18.6	 26.9	 14.6	 11.4	 13.5	

0 

5 

10 

15 

20 

25 

30 

MRSA	trend	2010	-2016	

Source : Dr.Nurahan Maning , Dr.Azura Husin 
Microbiology Unit , HRPZ II 
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•  Sends	message	that	some	an'microbials	require	greater	cau'on	when	
prescribing.	

•  Provides	guidelines	for	appropriate	use	an'microbials.	
•  Cost	savings	
•  Immediate	and	significant	reduc'ons	in	an'microbial	use,	par'cularly	if	
used	with	preauthoriza'on.		

•  Decreased	resistance	rates	in	the	restricted	an'bio'cs	in	the	short	term	
•  Poten'al	opportunity	to	provide	prescriber	educa'on	and/or	
recommenda'ons	for	use	of	alterna've	agents	or	specialist	
consulta'on	(if	applicable).		

Formulary	restric'ons	
Advantages	
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•  Requires	enforcement	to	be	effec've;	prescribers	may	circumvent	
restric'ons	if	there	is	no	enforcement.		

•  Can	lead	to	“squeezing	the	balloon,”	with	an	increase	in	the	use	of	and	
resistance	to	an'microbial	agents	that	are	not	restricted.	

•  Prescribers	may	see	prescribing	restric'ons	as	a	loss	of	autonomy.	
•  Delays	in	ini'a'on	of	treatment	may	be	a	concern	with	
preauthoriza'on	types	of	enforcement;	this	can	be	avoided	by	allowing	
a	first	dose	or	24	to	72	hours	of	therapy	before	restric'on	is	enforced.	

Formulary	restric'ons	
Disadvantages	
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Are	we	“squeezing	the	balloon”	?	

Cefuroxime Ceftriaxone Ceftazidime Cefepime Amox/
clavulanic 

Pip/
tazobactam Imipenem Meropenem Ertapenem Ciprofloxaci

n 
Levofloxaci

n 
2016 44.07 38.24 17.45 15.21 55.63 22.74 4.15 7.55 2.28 0.54 2.25 
2015 32.45 39.57 17.34 13.38 60.08 22.06 3.06 7.88 4.13 1.86 2.04 
2014 42.4 30.73 14.2 24.35 61.66 20.39 1.07 9.34 2.52 8.63 0.71 
2013 33.63 25.4 11.38 19.15 43.4 14.28 1.33 10.82 1.22 15.19 4.94 
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An'bio'c	U'liza'on		2013	-2016 
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Source : Ms Hanan Hayati, Ms Nur Izzati Pharmacy Dept HRPZ II 



Year 2013 Year 2014 Year 2015 Year 2016 

Series1 0.06 0.04 0.09 0.1 
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ESBL	Rate	2013-2016	

Hospital Raja Perempuan Zainab II Source	:	Infec,on	control	unit	HRPZ	II	



Conclusion 

•  Formulary	restric'on	and	preauthoriza'on	protocol	has	
resulted	in	significant	reduc'on	of	quinolones	usage		

•  Decreasing	trend	of	resistance	of	E.	coli	and	Klebsiella	sp	
isolates	to	quinolones	was	observed	–	sustainability	?	

•  Risk	of	trading	resistance	profiles	with	compensatory	increase	
in	the	usage	of	other	groups	of	an'bio'cs	i.e	ESBL	
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