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ABSTRACT

BACKGROUND: Stress ulcers are acute superficial inflammatory lesions of 
the gastric mucosa induced when an individual is subjected to unusually 
high physiologic demands. In recent years, use of acid suppression therapy 
(AST) for stress ulcer prophylaxis (SUP) in inpatient settings other than 
intensive care has become increasingly common, leading to increased drug 
cost and an avoidable increased risk of adverse events such as hospital-
acquired pneumonia. 

OBJECTIVE: To assess the effects of a clinical pharmacist intervention 
including AST prescribing and adherence to a SUP guideline that was 
developed by clinical pharmacists for use in the infectious disease ward of 
a teaching hospital based on the 1999 American Society of Health-System 
Pharmacists (ASHP) guidelines for use of SUP.

METHODS: This was an exploratory, prospective pre- and post-intervention 
study of all patients admitted to the infectious disease ward of Imam 
Khomeini Hospital, the major referral hospital for infectious disease 
patients in Iran, which is affiliated with Tehran University of Medical 
Sciences. The study intervention consisted of the use of an internal guide-
line for SUP that was prepared by clinical pharmacists in accordance with 
ASHP guidelines, followed by education provided to the physicians who 
monitored and visited the hospitalized patients in the infectious disease 
ward. For the 4-month pre-intervention (August 1, 2008, to December 1, 
2008) and post-intervention (February 1, 2009, to June 1, 2009) periods, 
the following data were collected: admitting diagnoses, number and type of 
SUP risk factors for AST, and type of AST medication used (omeprazole or 
ranitidine). Exclusions included (a) patients using AST for appropriate gas-
trointestinal diagnoses at admission (n = 4 in each period), and (b) patients 
who died during the hospital stay because of a cause other than a gastroin-
testinal disorder (n = 3 pre-intervention and n = 1 post-intervention). Rates 
of AST use were measured for the sample overall, and for patients with and 
without an indication for SUP. Appropriate use was defined as 1 primary 
(“absolute”) risk factor (i.e., coagulopathy, mechanical ventilation, or his-
tory of gastrointestinal bleed in the last 12 months) or 2 or more secondary 
(“relative”) risk factors (e.g., use of heparin). Pre- and post-intervention 
results were compared using the Pearson chi-square test.

RESULTS: AST use declined from 80.9% (212 of 262) infectious disease 
ward patients in the pre-intervention period to 47.1% (113 of 240) patients 
in the post-intervention period (P < 0.001). Of 23 patients in the pre-
intervention period with an indication for SUP according to our ASHP-based 
guideline, 78.3% (n = 18) received AST versus 85.7% (n = 12 of 14) in the 
post-intervention period (P = 0.575). Of the patients without an indication 
for SUP, 194 of 239 (81.2%) received AST in the pre-intervention period 
versus 101 of 226 (44.7%) in the post-intervention period (P < 0.001).  
Of the patients who received AST, 194 of 212 (91.5%) did not have an  

indication for SUP in the pre-intervention period versus 101 of 113 (89.4%) 
in the post-intervention period (P = 0.528). 

CONCLUSION: In this pre- and post-intervention study without a compari-
son group, the introduction by pharmacists of a treatment guideline for SUP 
in the infectious disease ward of Imam Khomeini Hospital was associated 
with reduction in use of AST overall and in patients without an absolute 
indication for SUP. However, there was no significant change in either the 
proportion of patients with an indication for SUP who received AST or in the 
proportion who received AST without an indication for SUP.
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•	 Several	 trials	 have	 demonstrated	 the	 inappropriate	 use	 of	 acid	
suppressive	therapy	(AST)	in	general	medicine	patients	based	on	
current	recommendations.	The	frequency	of	AST	use	in	general	
medicine	patients	reported	in	the	literature	is	approximately	70%.	
Ranitidine	 or	 other	 histamine2-receptor	 antagonists	 along	with	
proton	pump	inhibitors	(PPIs)	are	the	most	frequently	prescribed	
agents	in	most	studies.	Most	patients	in	these	studies	had	inap-
propriate	indications	for	AST,	and	the	continued	unnecessary	use	
after	discharge	is	a	concern.	

•	 The	 development	 of	 institution-specific	 guidelines	 is	 recom-
mended	to	identify	the	most	appropriate	candidates	for	receipt	of	
stress	ulcer	prophylaxis	(SUP).	The	American	Society	of	Health-
System	Pharmacists	(ASHP)	therapeutic	guidelines	on	SUP,	with	
the	update	by	Allen	et	al.	(2004),	are	commonly	used	as	the	basis	
for	development	of	 institution-specific	guidelines.	Adherence	 to	
these	recommendations	is	less	than	ideal,	particularly	in	settings	
other	than	the	intensive	care	unit	(ICU).	There	is	often	insufficient	
support	for	the	use	of	SUP	in	non-ICU	settings.

•	 The	ASHP	guidelines	on	SUP	are	based	in	part	on	evidence	pub-
lished	by	Cook	 et	 al.	 (1994)	 in	which	2	 significant	 risk	 factors	
were	 identified	 for	 stress-induced	bleeding:	mechanical	 ventila-
tion	 or	 coagulopathy.	 A	 history	 of	 gastrointestinal	 bleeding	 is	
also	considered	as	an	indication	for	SUP.	However,	the	frequency	
of	 clinically	 important	 bleeding	 is	 low,	 and	 patients	 should	 be	
assessed	prior	to	receiving	AST	according	to	 institution-specific	
guidelines	to	determine	the	relative	(optional)	and	absolute	risk	
factors	for	gastrointestinal	bleeding.

What is already known about this subject
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Stress	 ulcer	 or	 stress-related	 mucosal	 damage	 is	 an	 acute	
superficial	 inflammatory	 lesion	 of	 the	 gastric	 mucosa	
stimulated	 by	 abnormally	 elevated	 physiologic	 demands.1 

The	 mechanism	 of	 stress-related	 mucosal	 damage	 is	 complex,	
and	 it	 seems	 that	changes	 in	 the	normal	physiologic	protective	
mechanisms	 of	 the	 gastrointestinal	 system	 play	 an	 important	
role.2	Previous	studies	have	endeavored	to	outline	risk	factors	for	
stress	ulcer	bleeding	among	hospitalized	patients.3-5	The	standard	
of	care	regarding	the	use	of	acid-suppressive	therapy	(AST)	has	
not	 evolved	 substantially	 because	 the	 most	 recent	 universally	
accepted	 guidelines	 for	 describing	 the	 criteria	 of	 patients	 who	
would	benefit	from	the	stress	ulcer	prophylaxis	(SUP)	were	pub-
lished	 approximately	 10	 years	 ago	 by	 the	 American	 Society	 of	
Health-System	Pharmacists	 (ASHP).5	These	guidelines	 included	
recommendations	for	the	use	of	stress	ulcer	prophylaxis	(SUP)	in	
medical,	 surgical,	 respiratory,	 and	pediatric	 intensive	 care	 unit	
(ICU)	patients.	There	are	not	sufficient	data	to	support	use	of	SUP	
in	non-ICU	settings,	but	knowledge	of	risk	factors	for	stress	ulcers	
can	help	guide	decision	making	in	these	settings.

For	assessing	the	necessity	of	AST,	many	clinicians	believe	that	
patients	 should	 be	 risk	 stratified	 to	 determine	whether	 to	 pre-
scribe	prophylaxis.6-8	Although	it	is	generally	believed	that	AST	
is	harmless,	it	is	not	without	adverse	effects.	Some	studies	have	
described	an	association	between	use	of	gastric	acid-suppressive	
agents,	 particularly	 proton	 pump	 inhibitors	 (PPIs)	 such	 as	
omeprazole,	and	increased	risk	for	Clostridium difficile-associated	
disease	(CDAD)	and	community-acquired	pneumonia	(CAP).9-11 
Herzig	et	al.	(2009)	found	an	increased	risk	of	hospital-acquired	
pneumonia	among	patients	who	received	AST,	particularly	PPIs,12 
and	Dial	et	al.	(2004)	found	an	increased	risk	of	hospital-acquired	
Clostridium difficile	among	patients	who	received	PPIs.13	In	addi-
tion,	the	cost	of	inappropriate	SUP	in	general	medicine	patients	
can	be	considerable.14	We	performed	this	study	to	determine	the	
effect	of	a	clinical	pharmacist	intervention	in	promulgation	and	
education	of	an	SUP	guideline	on	the	rate	of	appropriate	use	of	
AST.	The	 infectious	disease	ward	of	 Imam	Khomeini	Hospital,	
the	teaching	hospital	in	Tehran,	Iran,	was	selected	as	the	non-ICU	
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setting	for	this	study	because	a	clinical	pharmacy	specialist	does	
not	practice	in	the	general	medicine	wards.

■■  Methods
The	infectious	disease	ward	of	Imam	Khomeini	Hospital	devel-
oped	a	pharmacist-directed	infectious	disease	management	pro-
gram	in	2001.	The	Pharmaceutical	Care	Clinic	was	established	as	
a	way	to	standardize	the	treatment	of	infectious	disease	patients	
within	this	ward	by	incorporating	the	pharmacists	who	are	spe-
cialists	 in	 this	subdivision	of	clinical	practice.	The	pharmacists	
in	the	Pharmaceutical	Care	Clinic	work	in	collaborative	practice	
with	physicians,	making	recommendations	 for	ordering	 labora-
tory	 tests,	 initiating	medications,	 and	 changing	 the	 prescribed	
medications	or	the	orders	associated	with	them.

This	present	study	was	conducted	prospectively	from	August	
2008	 to	 June	 2009	 in	 the	 infectious	 disease	 ward	 of	 Imam	
Khomeini	Hospital.	All	patients	admitted	to	this	ward	during	this	
time	were	eligible	 for	 inclusion	 in	 the	present	study.	The	study	
period	was	divided	in	2	parts.	During	the	first	4	months	of	the	
study	 (the	pre-intervention	period)	 from	August	 1,	 2008,	until	
December	 1,	 2008,	 the	 patients’	 data	were	 collected	 related	 to	
SUP	and	physician	prescribing	of	AST.	Then	an	internal	guideline	
for	SUP,	based	on	the	ASHP	protocol,	was	prepared	by	a	clinical	
pharmacist	 in	 the	 infectious	 disease	 ward.	 After	 institutional	
approval,	the	team	of	clinical	pharmacists	(the	authors)	advised	
the	physicians	in	charge	for	every	patient	on	prescribing	AST	for	
SUP	 in	 situations	when	 there	was	an	 indication	or	advised	 the	
discontinuation	of	AST	when	not	warranted	by	patient	risk	fac-
tors.	These	recommendations	were	based	on	the	prepared	form	
that	was	used	for	risk	assessments	of	hospitalized	patients	(Figure	
1).	If	the	patient	had	at	least	1	primary	(“absolute”)	risk	factor	or	
2	 or	more	 secondary	 (“relative”)	 risk	 factors,	 the	 clinical	 phar-
macist	 recommended	 the	 use	 of	 AST.	 Also,	 the	 importance	 of	
implementing	the	SUP	guideline	was	emphasized	for	the	attend-
ing	physicians	 in	 a	 group	meeting	before	 the	post-intervention	
period	of	the	study.	The	patient’s	physician	approved	or	rejected	
the	clinical	pharmacist	 recommendations	 for	 the	proper	use	of	
AST	for	SUP	based	on	his	or	her	own	clinical	judgment.	The	post-
intervention	 phase	 of	 the	 study	was	 the	 4-month	 period	 from	
February	1,	2009,	to	June	1,	2009.	

SUP	 has	 been	 defined	 as	 the	 prescription	 of	 histamine2-
receptor	 antagonists	 [H2RAs],	 PPIs,	 antacids,	 misoprostol,	 or	
sucralfate.5	 Although	 antacids	 are	 effective	 in	 preventing	 SUP,	
their	use	has	declined	due	to	frequent	and	difficult	administra-
tion	regimens	with	the	continuous	need	of	intragastric	pH	moni-
toring	for	dose	titration,	and	their	potential	side	effects.5	Prior	to	
the	introduction	of	PPIs,	H2RAs	were	considered	to	be	first-line	
agents	in	SUP.	The	superiority	of	PPIs	versus	H2RAs	for	SUP	is	
uncertain,	and	 institution-specific	guidelines	are	 recommended	
with	preferred	AST	determined	on	the	basis	of	drug	cost.15,16

At	Imam	Khomeini	Hospital,	only	ranitidine	and	omeprazole	
are	 approved	by	 the	pharmacy	 and	 therapeutics	 committee	 for	

•	 A	pre-	and	post-intervention	study	design	without	a	comparison	
group	 found	 that	 a	 treatment	 guideline	 for	 SUP	 introduced	 by	
clinical	 pharmacists	 in	 a	 non-ICU	 setting	 was	 associated	 with	
a	reduction	in	overall	use	of	AST	from	80.9%	of	patients	in	the	
pre-intervention	period	to	47.1%	in	the	post-intervention	period.	
However,	there	was	no	significant	change	in	the	underuse	of	AST	
in	patients	with	an	indication	for	SUP	(21.7%	in	the	pre-interven-
tion	period	vs.	14.3%	in	the	post-intervention	period)	or	 in	 the	
proportion	of	patients	who	 received	AST	without	 an	 indication	
for	SUP	 (91.5%	 in	 the	pre-intervention	period	vs.	89.4%	 in	 the	
post-intervention	period).

What this study adds

http://jama.ama-assn.org/cgi/reprint/294/23/2989
http://jama.ama-assn.org/cgi/reprint/301/20/2120
http://www.cmaj.ca/cgi/reprint/171/1/33
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC29030/pdf/cc-3-6-145.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15061430
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All	 of	 the	 patients	 in	 both	 study	 periods	 were	 assessed	 for	
indications	 for	 receipt	 of	 SUP,	whether	 AST	was	 received,	 and	
whether	AST	was	continued	upon	discharge.

Statistical	analyses	were	performed	using	SPSS	version	11.	The	
Pearson	chi-square	test	was	used	for	statistical	analysis	of	data,	
comparing	 the	pre-	and	post-intervention	periods.	The	a	priori	
statistical	significance	level	was	0.05.	

■■  Results
In	the	pre-intervention	period,	269	patients	were	evaluated,	and	
262	(54%	men	and	46%	women;	Table	1)	were	included	in	the	
study	 after	 exclusion	 of	 7	 patients	 (3	 patients	 expired	 before	
the	completion	of	the	study,	and	4	patients	received	AST	before	
admission;	 Figure	 2).	 In	 the	 post-intervention	 period	 after	 the	
implementation	of	the	internal	guideline	for	SUP,	there	were	245	
patients	admitted	 to	 the	 infectious	disease	ward.	Of	 these,	240	
patients	(51%	men	and	49%	women)	were	included	in	the	study	
(Table	1)	after	 exclusion	of	5	patients	 (1	patient	expired	before	
the	completion	of	the	study,	and	4	patients	were	on	AST	before	
admission;	Figure	2).	About	one-third	of	the	patients	in	both	the	
pre-	 and	 post-intervention	 periods	 had	 pre-existing	 conditions	
of	either	human	 immunodeficiency	virus	 (HIV)	or	 tuberculosis	
(Table	1).	

Of	 the	3	 risk	 factors	 that	were	 considered	 to	be	 absolute	
indications	for	the	use	of	AST	for	SUP,	there	were	no	patients	in	
either	evaluation	period	of	this	study	who	had	an	indication	for	
mechanical	ventilation	of	more	than	48	hours	or	who	had	GI	
ulceration	or	bleeding	within	1	year	prior	to	hospital	admission	
(Table	2).	Coagulopathy	was	the	only	indication	for	SUP	in	the	
entire	study	period,	and	23	patients	(8.8%)	had	this	indication	
in	the	pre-intervention	period	versus	14	patients	(5.8%)	in	the	 

AST.	This	hospital	operates	under	significant	budget	constraints,	
and	 there	 are	 only	 a	 limited	 number	 of	 medications	 on	 the	 
hospital	formulary.	Also,	PPIs	other	than	omeprazole	are	not	cov-
ered	by	government	insurance.

All	patients	for	whom	AST	was	given	for	a	specific	indication	
or	 appropriate	 treatment	 purpose	 were	 not	 counted	 as	 having	
received	SUP	 (e.g.,	patients	on	AST	 for	gastroesophageal	 reflux	
disease	 [GERD],	 peptic	 ulcer	 disease	 [PUD],	 dyspepsia,	 recent	
acute	 or	 suspected	 gastrointestinal	 [GI]	 bleeding)	 and	 were	
excluded	(4	patients	in	both	pre-	and	post-intervention	periods).	
For	each	patient,	the	admitting	diagnoses	and	the	type	and	num-
ber	of	antisecretory	medications	used	for	SUP	were	recorded.

Appropriate	administration	of	SUP	was	defined	by	the	inter-
nal	guideline	that	was	based	on	the	ASHP	guidelines	(Figure	1);	
therefore,	prophylaxis	was	recommended	in	patients:
•	 with	 coagulopathy	 (defined	 as	 platelet	 count	 <	50000	 cubic	

millimeters	[mm3]	or	an	International	Normalized	Ratio	[INR]	
of	>	1.5,	or	a	partial	thromboplastin	time	>	2	times	the	control	
value)

•	 requiring	mechanical	ventilation	for	more	than	48	hours
•	 with	a	history	of	GI	ulceration	or	bleeding	within	1	year	before	

admission
•	 with	at	least	2	of	the	following	risk	factors:	sepsis,	ICU	stay	of	

more	than	1	week,	occult	bleeding	lasting	6	days	or	more,	use	
of	high-dose	corticosteroids	(>	250	milligrams	[mg]	per	day	of	
hydrocortisone	or	the	equivalent),	recent	use	of	nonsteroidal	
anti-inflammatory	drugs	(NSAIDs)	 for	more	than	3	months,	
renal	or	liver	failure,	and	anticoagulant	use.5

For	patients	in	whom	only	1	of	the	mentioned	risk	factors	was	
present,	 indicating	 a	 relative	 indication	 for	 AST,	 the	 physician	
would	decide	whether	to	adminster	AST.	
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FIGURE 1 Internal Guideline for Gastric Ulcer Risk Assessment in Patients 
on the Infectious Disease Ward of Imam Khomeini Hospitala

Absolute indications: conditions in which prophylaxis must be given (mandatory)
• Mechanical ventilation > 48 hours
• Coagulopathy : Platelet <  50000       or        INR  > 1.5        or     PTT >  2 times normal value
• History of gastrointestinal bleeding or peptic ulcer disease within 1 year

Relative indications: conditions in which prophylaxis could be given (optional)
• Sepsis 
• Renal insufficiency 
• Hepatic impairment
• Enteral feeding
• Glucocorticoids ( > 250 mg per day hydrocortisone or equivalent)
• Unfractionated or low molecular weight heparin
• Warfarin
• History of NSAID use > 3 month
• An ICU stay of more than 1 week 
• Occult bleeding lasting 6 days or more

aThis guideline was adopted in January 2009.
ICU = intensive care unit; INR = international normalized ratio; mg = milligrams; NSAID = nonsteroidal anti-inflammatory drug; PTT = partial thromboplastin time. 
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post-intervention	period.
For	the	lists	of	factors	considered	to	be	possible	(“relative”)	risk	

factors	for	SUP,	the	most	common	was	use	of	heparin	(19.5%	of	
patients	in	the	pre-intervention	period	and	14.6%	of	patients	in	
the	post-intervention	period).	Other	common	relative	risk	factors	
were	NSAID	use	for	more	than	3	months	(10.7%	and	7.1%	pre-
intervention	and	post-intervention,	respectively)	and	corticoster-
oid	use	(6.1%	and	2.9%	pre-intervention	and	post-intervention,	
respectively;	Table	2).	There	were	no	patients	who	had	2	relative	
risk	 factors	 in	 either	 the	 pre-intervention	 or	 post-intervention	
study	periods.

Of	 the	 262	 patients	 in	 the	 pre-intervention	 period,	 80.9%	
(n	=	212)	received	AST	compared	with	113	of	240	patients	(47.1%)	
in	 the	 post-intervention	 period	 (P <	0.001;	 Table	 3).	 Of	 the	 23	
patients	in	the	pre-intervention	period	with	an	indication	for	SUP	
according	 to	 the	 internal	ASHP-based	guideline,	78.3%	(n	=	18)	
received	AST	versus	85.7%	(n	=	12	of	14)	in	the	post-intervention	
period	(P =	0.575).	Of	the	239	patients	without	an	indication	for	
SUP,	 194	 (81.2%)	 received	 AST	 in	 the	 pre-intervention	 period	
versus	 101	 of	 226	 (44.7%)	 in	 the	 post-intervention	 period	
(P <	0.001).	 Of	 the	 212	 patients	 who	 received	 AST	 in	 the	 pre-
intervention	period,	194	(91.5%)	did	not	have	an	indication	for	
SUP	versus	101	of	113	 (89.4%)	 in	 the	post-intervention	period	
(89.4%;	P =	0.528).	

The	administration	of	AST	was	not	continued	upon	discharge	
in	more	than	95%	of	the	patients	in	the	pre-	and	post-interven-
tion	 phases	 of	 the	 study.	Omeprazole	 and	 ranitidine	 use	 rates	
for	AST	were	nearly	 equal	 in	 the	pre-intervention	period	 (52%	
omeprazole	and	48%	ranitidine)	with	slightly	higher	omeprazole	
use	 in	 the	post-intervention	period	 (57%	omeprazole	 and	43%	
ranitidine).

■■  Discussion
In	 recent	years,	 the	use	of	AST	 in	general	medicine	wards	has	
become	increasingly	common	despite	the	absence	of	evidence	to	
support	the	need	for	SUP	in	the	non-ICU	setting.17	In	one	study	
of	SUP	in	a	general	medical	nursing	unit	(i.e.,	non-ICU	patients)	
of	a	teaching	hospital,	Nardino	et	al.	(2000)	found	that	54%	of	
general	medicine	patients	received	AST,	but	65%	of	patients	were	
judged	not	to	have	an	indication	for	SUP.2	Grube	and	May	(2007)	
found	 in	 a	 literature	 review	 that	 inappropriate	 use	 of	 AST	 for	
SUP	 in	general	medicine	wards	was	as	high	as	71%,	and	 these	
authors	concluded	that	(a)	SUP	in	hospitalized	general	medicine	
patients	is	not	recommended	and	(b)	AST	in	these	patients	is	not	
evidence-based.17

In	the	pre-intervention	period	of	the	present	study,	only	8.8%	
of	patients	 in	 the	 infectious	disease	ward	had	an	 indication	 for	
SUP	but	80.9%	 received	AST	 for	 SUP.	 In	 the	post-intervention	
period,	only	14	of	240	patients	(5.8%)	had	an	indication	for	SUP,	
but	113	patients	(47.1%)	received	AST.	This	overuse	contributes	
to	patient	exposure	to	avoidable	drug	cost	and	adverse	events.

Prevalent	use	of	SUP	by	physicians	may	be	related	to	the	per-

ception	that	 the	side	effects	of	PPIs	and	H2RAs	are	 infrequent,	
especially	when	considering	the	short	administration	period	and	
the	relatively	 low	cost	of	 these	medications.5	However,	 the	side	
effects	are	not	insignificant.	More	than	15	years	ago,	Cook	et	al.	
(1994)	determined	that	the	risk	of	clinically	important	bleeding	
was	 low	 in	 even	 critically	 ill	 patients,	 eliminating	 the	need	 for	
SUP	with	AST	in	all	but	patients	with	either	coagulopathy	or	who	
required	medical	ventilation.4

There	has	been	some	controversy	regarding	the	medication	of	
choice	for	AST	in	patients	who	meet	the	criteria	for	SUP.	Results	
of	 a	 study	by	Estrad	et	 al.	 (1999)	 showed	 that	77%	of	patients	
received	H2RAs	as	the	agent	of	choice,15	but	this	study	was	con-
ducted	prior	to	the	explosive	rise	in	use	of	PPIs.	In	contrast,	the	
study	by	Pham	et	al.	(2007)	reported	that	PPIs	accounted	for	84%,	
H2RAs	11%,	and	combination	therapy	was	used	as	prophylaxis	
in	5%	of	cases.11	Other	studies	also	have	reported	that	PPIs	were	
the	most	frequently	used	AST	for	SUP.14,16,17	Omeprazole	and	ran-
itidine	were	the	only	2	AST	agents	available	at	Imam	Khomeini	
Hospital	during	the	period	of	 the	present	study	and	were	used	
in	nearly	equal	proportions	in	the	pre-intervention	period	and	a	
slightly	higher	proportion	of	omeprazole	in	the	post-intervention	
period.	 The	 initial	 ASHP	 guidelines	 (1999)	 recommended	 that	
the	selection	of	an	AST	agent	of	choice	for	SUP	should	be	made	
by	each	institution	based	on	analysis	of	the	side	effects	and	actual	

TABLE 1 Patient Characteristics Including  
Pre-Existing Conditionsa 

Characteristics
Pre-Intervention  

n (%)
Post-Intervention  

n (%)

Sex Male 
Female

	 141	 (53.8) 
	 121	 (46.2)

	 122	 (50.8) 
	 118	 (49.2)

Age	
group	
(years)

10-19 
20-39 
40-59 
60-79 
80	or	older

	 18	 (6.9) 
	 114	 (43.5) 
	 71	 (27.1) 
	 44	 (16.8) 
	 15	 (5.7)

	 25	 (10.4) 
	 104	 (43.3) 
	 63	 (26.3) 
	 37	 (15.4) 
	 11	 (4.6)

Pre-
existing	
disease

HIV/AIDS 
Tuberculosis 
Diabetic	foot 
Cellulitis 
Pneumonia 
Osteomyelitis 
Brucellosis 
Endocarditis 
Pyelonephritis 
Meningitis 
Hepatitis 
Abscess 
Bed	sore 
FUO 
Necrotizing	fascitis 
Septic	arthritis

	 54		(20.6) 
	 34		(13.0) 
	 24	 	(9.2) 
	 15	 	(5.7) 
	 18	 	(6.9) 
	 18	 	(6.9) 
	 16	 	(6.1) 
	 12	 	(4.6) 
	 11	 	(4.2) 
	 12	 	(4.6) 
	 11	 	(4.2) 
	 11	 	(4.2) 
	 9	 	(3.4) 
	 9	 	(3.4) 
	 4	 	(1.5) 
	 4	 	(1.5)

	 47		(19.6) 
	 30		(12.5) 
	 21	 	(8.8) 
	 20	 	(8.3) 
	 16	 	(6.7) 
	 16	 	(6.7) 
	 15	 	(6.3) 
	 13	 	(5.4) 
	 10	 	(4.2) 
	 10	 	(4.2) 
	 10	 	(4.2) 
	 9	 	(3.8) 
	 7	 	(2.9) 
	 7	 	(2.9) 
	 5	 	(2.1) 
	 4	 	(1.7)

aPre-existing was defined as a problem or disease that the patient had at the time 
of admission.
AIDS = acquired immune deficiency syndrome; FUO = fever of unknown origin; 
HIV = human immunodeficiency virus.

http://content.nejm.org/cgi/content/full/330/6/377
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cost.5	The	update	by	Allen	et	al.	(2004)8	reinforced	the	point	that	
the	 AST	 agent	 of	 choice	 should	 be	 based	 primarily	 on	 actual	
cost	because	there	was	not	sufficient	evidence	of	a	difference	in	
efficacy	for	SUP.16

Although	 there	 appears	 to	 be	 no	 evidence	 of	 superiority	 of	
PPIs	over	H2RAs	in	SUP,18	PPIs	have	become	the	most	commonly	
used	medications	for	SUP.19	Post-discharge	use	of	AST	in	general,	
and	PPIs	in	particular,	can	add	cost	for	patients	without	benefit,	
and	pharmacy	interventions	such	as	stop	orders,	restriction	of	the	

use	of	PPIs	for	SUP	in	non-ICU	settings,	and	“meticulous	chart	
review	 to	 ensure	 that	 hospitalized	 patients	 are	 not	 discharged	
home	on	a	PPI	without	an	appropriate	indication”	might	be	used	
to	reduce	waste	from	overuse	after	hospital	discharge.19

Despite	 the	 relative	 safety	 of	 PPIs	 and	 H2RAs,	 SUP	 is	
not	 warranted	 in	 patients	 at	 low	 risk	 for	 clinically	 important	 
bleeding	 (e.g.,	 patients	 not	 receiving	 mechanical	 ventilation	
and	those	without	significant	coagulopathy).	Generally,	it	is	not	 
cost-effective	 to	 use	 AST	 to	 prevent	 GI	 bleeding	 except	 in	 the	

FIGURE 2 Patient Selection Flow Chart

Lost to follow up:
Died during hospitalization due to 
a cause other than gastrointestinal 

disorders (n = 3)

Pre-intervention period
August 1, 2008 – December 1, 2008

Patients admitted to the infectious disease ward 
(n = 269)

Total number of patients included in the study 
(n = 265)

Excluded (n = 4):
Patients who were on acid-suppressive 

therapy before admission

Patient data available for analysis 
(n = 262)

Lost to follow up:
Died during hospitalization due to 
a cause other than gastrointestinal 

disorders (n = 1)

Post-intervention period
February 1, 2009 – June 1, 2009

Patients admitted to the infectious disease ward 
(n = 245)

Total number of patients included in the study 
(n = 241)

Excluded (n = 4):
Patients who were on acid-suppressive 

therapy before admission

Patient data available for analysis 
(n = 240)
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highest-risk	patients.20	In	the	present	study,	91.5%	of	patients	in	
the	pre-intervention	period	who	received	AST	had	no	indication	
for	 SUP,	 and	89.4%	of	 patients	who	 received	AST	 in	 the	 post-
intervention	period	had	no	indication	for	SUP.

Unnecessary	use	of	AST	is	wasteful,	and	Herzig	et	al.	(2009)	
found	 that	 acid-suppressive	medication	 use	 resulted	 in	 a	 30%	
increase	 in	 the	odds	of	hospital-acquired	pneumonia.12	 In	 sub-
group	 analysis,	 the	 incidence	 of	 hospital-acquired	 pneumonia	
was	 5.3%	 for	 PPIs	 (adjusted	 odds	 ratio	 [OR]	=	1.3,	 95%	 confi-
dence	interval	[CI]	=	1.1-1.4)	and	3.1%	for	H2RAs	(OR	=	1.2,	95%	
CI	=	0.98-1.4),	with	the	increased	risk	statistically	significant	for	
PPIs,	which	accounted	for	82%	of	the	AST	use.	Inappropriate	SUP	
also	imposes	unnecessary	direct	drug	cost	on	health	systems.	In	a	
retrospective	study	by	Heidelbaugh	and	Inadomi	(2006)	on	adult	
non-ICU	admissions	to	1	family	medicine	and	5	general	internal	
medicine	 teaching	services	over	a	consecutive	4-month	period,	
22.1%	of	patients	were	receiving	AST	for	SUP	without	an	 indi-
cation	as	defined	by	the	ASHP	guidelines.	The	inpatient	cost	of	
inappropriate	stress	ulcer	prophylaxis	was	$11,024	over	4	months	
or	an	annualized	direct	drug	cost	of	$44,096.14

Coursol	 and	 Sanzari	 (2005)	 found	 that	 a	 SUP	 algorithm	
implemented	 by	 pharmacists	 in	 the	 ICU	 of	 Royal	 Victoria	
Hospital	was	associated	with	reduction	in	use	of	inappropriate	
SUP	including	the	number	of	days	of	inappropriate	prophylaxis	
and	 AST	 drug	 cost	 (intravenous	 famotidine	 or	 omeprazole	
suspension	 or	 tablets)	 per	 patient.21	 Other	 researchers	 have	
reported	effects	of	interventions	with	SUP	guidelines	including	
Mostafa	et	al.	(2002),	who	reported	results	similar	to	the	find-

ings	of	this	study—overall	reduction	in	use	of	AST,	reduction	
in	inappropriate	use	of	AST,	but	no	change	in	appropriate	use	
of	AST	for	SUP	in	the	ICU	setting.22	Pitimana-aree	et	al.	(1998)	
reported	 increased	appropriate	use	of	SUP	and	 reduced	drug	
cost	 for	 AST	 after	 implementation	 of	 a	 SUP	 guideline	 in	 the	
ICU	setting.23 

It	has	been	suggested	that	the	incidence	of	hospital-acquired	
GI	bleeding	in	noncritically	ill	medical	patients	is	low,	but	treat-
ment	 with	 anticoagulants	 predisposes	 to	 this	 complication.24 
Qadeer	et	al.	(2006)	found	that	the	rate	of	nosocomial	GI	bleeding	
was	low	(0.41%)	among	17,707	non-ICU	general	medicine	inpa-
tients	over	a	4-year	period,	and	the	only	important	risk	factor	for	
GI	bleeding	was	full-dose	anticoagulants	or	clopidogrel.24

In	 the	present	 study,	 there	were	 5	patients	 in	 the	pre-inter-
vention	 period	 and	 2	 patients	 in	 the	 post-intervention	 period	
who	met	 the	 criteria	 for	AST	due	 to	 coagulopathy	but	did	not	
receive	 either	 omeprazole	 or	 ranitidine.	We	 are	 uncertain	why	
these	patients	did	not	receive	AST	per	the	internal	SUP	guideline,	
but	 contributing	 factors	 probably	 include	 individual	 physician	
judgment	 to	not	 follow	the	guideline	or	physician	 ignorance	of	
the	existence	of	the	guideline.	This	outcome	caused	the	clinical	
pharmacy	staff	to	have	periodic	meetings	with	medical	residents	
regarding	all	ongoing	clinical	care.

Limitations
The	definition	of	stress-induced	bleeding	is	highly	variable	and	
depends	on	 the	definition	of	bleeding.16	Definition	of	 clinically	
important	stress-related	GI	bleeding	in	the	hospital	environment	

TABLE 2 Patient Risk Factors for Stress Ulcer 

Risk factors Indicationa
Pre-Intervention (n = 262) 

n (%)
Post-Intervention (n = 240) 

n (%) P Valueb

Coagulopathy Absolutec 	 23	 (8.8) 	 14	 (5.8) 	 0.207
Mechanical	ventilation	more	than	48	hours Absolute 0 0 -
GI	ulceration	or	bleeding	within	1	year	before	admission Absolute 0 0 -
NSAID	use	(>	3	months) Relatived 	 28	(10.7) 	 17	 (7.1) 	 0.158
Corticosteroid	use	(>	250	mg	hydrocortisone	or	equivalent) Relative 	 16	 (6.1) 	 7	 (2.9) 	 0.088
UFH	or	LMWH	use Relative 	 51	(19.5) 	 35	(14.6) 	 0.147
Warfarin	use Relative 	 5	 (1.9) 	 2	 (0.8) 	 0.305
Renal	impairment Relative 	 6	 (2.3) 	 2	 (0.8) 	 0.193
Hepatic	impairment Relative 	 5	 (1.9) 	 2	 (0.8) 	 0.305
Sepsis Relative 	 9	 (3.4) 	 5	 (2.1) 	 0.358
ICU	stay	of	more	than	1	week Relative 0 0 -
Occult	bleeding	lasting	6	days	or	more Relative 0 0 -
Total	patients	with	indication	for	SUP 	 143	(54.6) 	 84	(35.0) 	 <	0.001
aBased on ASHP guidelines and this study’s internal guideline (Figure 1).
bPearson chi-square, comparing pre-intervention versus post-intervention.
cConditions for which AST use was considered mandatory.
dConditions for which AST use was considered optional; depends on physician clinical judgment.
Note: In the presence of 2 or more relative conditions, AST use was considered mandatory; however, no study patient in either period had 2 or more relative conditions.
ASHP = American Society of Health-System Pharmacists; AST = acid-suppressive therapy; GI = gastrointestinal; ICU = intensive care unit; LMWH = low molecular weight 
heparin; mg = milligrams; NSAID = nonsteroidal anti-inflammatory drug; SUP = stress ulcer prophylaxis; UFH = unfractionated heparin.

http://jama.ama-assn.org/cgi/reprint/301/20/2120
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includes	a	significant	drop	in	hemoglobin	(greater	than	2	grams	
per	deciliter	[gm	per	dL])	and	positive	endoscopic	 findings.25,26 
The	foremost	limitation	of	the	present	study	was	failure	to	assess	
clinical	 outcomes,	 including	 actual	 occurrence	 of	 GI	 bleeding.	
Therefore,	it	is	not	possible	to	determine	if	SUP	or	withholding	
AST	was	associated	with	GI	bleeding.	Second,	the	use	of	AST	for	
SUP	 in	 the	non-ICU	setting	 is	controversial	 and	not	 supported	
by	 the	 available	 evidence.17	 However,	 we	 were	 interested	 in	
studying	 the	 influence	of	 the	SUP	practice	guideline	and	clini-
cal	pharmacist	intervention	on	the	use	of	AST	in	general	as	well	
as	 evidence-based	 appropriate	 use.	 Third,	 the	 influence	 of	 our	
intervention	may	have	been	reduced	by	turnover	of	physicians	in	
the	infectious	disease	ward	of	this	hospital	because	the	study	site	
is	a	teaching	hospital	with	rotation	of	physicians	among	wards	of	
the	hospital.

■■  Conclusion
Introduction	 by	 pharmacists	 of	 a	 treatment	 guideline	 for	 SUP	
in	the	infectious	disease	ward	of	Imam	Khomeini	Hospital	was	
associated	with	a	reduction	in	overall	use	of	AST	and	a	reduction	
in	use	of	AST	for	patients	without	an	indication	for	SUP.	However,	
there	was	no	significant	change	in	the	appropriate	use	of	AST	in	
patients	with	an	indication	for	SUP.	
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