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Abstract

AIM: To evaluate the current practice of stress ulcer
prophylaxis (SUP) in Lebanese Health care centers.

METHODS: A multi-center prospective chart review
study was conducted over 8 mo. A questionnaire was
distributed to pharmacy students who collected data
on demographics, SUP medications, dose, route, dura-
tion and associated risk factors. The appropriateness
of SUP use was determined as per American Society
of Health-System Pharmacists guidelines. Institutional
review board approval was obtained from each hospital
center.

RESULTS: A total of 1004 patients were included.
67% of the patients who received prophylaxis did not
have an indication for SUP. The majority (71.6%) of
the patients who were administered parenteral drugs
can tolerate oral medications. Overall, the regimen of
acid-suppressant drugs was suboptimal in 87.6% of
the sample. This misuse was mainly observed in non-
teaching hospitals.
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CONCLUSION: This study highlighted the need, in
Lebanese hospitals, to establish clinical practice guide-
lines for the use of SUP; mainly in non-critical care set-
tings.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Stress ulcers are single or multiple gastroduodenal muco-
sal defects that cause a broad range of clinical manifesta-
tions from superficial mucosal erosions or mild-severe
ulceration to life-threatening bleeding?. When patients
are hospitalized, the risk of stress ulcers increases. This
is particulatly true for patients admitted to intensive care
settings following the physiologic stress of serious illness
such as surgery or trauma”. Within 24 h of admission
to the intensive care unit (ICU), endoscopic evidence of
stress-related mucosal disease (SRMD) was documented
in 75% to 100% of critically ill patients”. Although
mucosal erosions may be of little clinical significance
because of rapid healing, they cannot be ignored. Stress
ulcers present a risk of clinically important bleeding,
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which is associated with hemodynamic instability, such as
hypotension, tachycardia or respiratory failure, or results
in anemia or the need for transfusion”.

Clinically significant bleeding occurs in approximately
1% to 4% of critically ill patients with a mortality rate
that approaches 50%".

The pathophysiology of SRMD is unclear but prob-
ably is related to a reduction in mucosal blood flow or a
breakdown in other normal mucosal defense mechanisms
in conjunction with the injurious effects of acid and pep-
sin on the gastroduodenal mucosa”. Since acid does ap-
pear to be involved in the pathogenesis of these lesions,
acid-suppressive regimens have the potential to prevent
SRMD"™ .

Treatment of stress ulceration usually begins with
prevention. Several consensus guidelines for stress ulcer
prophylaxis (SUP) have been published[&m. The most re-
cent guidelines available on SUP were published by The
American Society of Health-System Pharmacists (ASHP)
in 1999”. These guidelines provide evidence-based rec-
ommendations for the practice of SUP in non-critically
ill medical and surgical patients, critically ill patients and
ICU pediatric populations” (Table 1). Although little evi-
dence supports its usel'™'?, acid-suppressive therapy (AST)
is largely prescribed in hospitalized patients.

Several studies evaluated the practice pattern of
SUP in American and European healthcare centers*"",
Gullotta ¢z «/'?, in a multicenter cohort study at an Ital-
ian hospital, showed that 51.4% of hospitalized patients
received inappropriate prescription of AST. Similarly,
Scagliarini e al™ found that AST was overused in hospi-
tal settings with the main reason for inadequate prescrip-
tions being ulcer-prophylaxis in low-risk patients. More-
ovet, Pham e# a/'”, in a retrospective chart review study
at the University of Michigan Hospital, demonstrated
that only 10 % of the patients receiving acid suppres-
sants were found to have an acceptable indication. This
highlighted the need for the implementation of practice
guidelines and selection criteria to avoid excessive and
unmotivated use of AST. However, there are insufficient
data in the literature to describe the appropriateness of
SUP use in healthcare centers in the Middle East region.

Therefore, the extent to which SUP guidelines are
implemented in Lebanese healthcare centers needs to be
further assessed and discussed. The following study is an
effort to evaluate the appropriateness of SUP practice in
a number of Lebanese hospitals from different regions
of the country. Our objective was to assess SUP practice
in terms of proper indication, drug choice, dose, route of
administration and duration of prophylaxis.

MATERIALS AND METHODS

Design, setting and sample selection

This medication use evaluation (MUE) study, conducted
between July 2009 and February 2010, used a multi-
center prospective design, where centers from all parts of
Lebanon were selected for data collection. Sixteen hos-
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pitals participated in this study. The institutional review
board of each hospital granted approval for the study. To
facilitate data analysis, the hospitals were divided into six
teaching hospitals and ten non-teaching hospitals. The
data collection extended over a period of 8 mo. Pharma-
cy students at the Lebanese American University School
of pharmacy, on rotation at the selected hospitals, were
in charge of data collection. Each student was instructed
to select and follow up twenty newly admitted patients
from the following services; internal medicine (IM), ICU,
critical care unit (CCU), surgery, obstetrics and gynecol-
ogy, and pediatrics.

Patients were excluded from data collection if they
had one of the following: (1) a history of active gastroin-
testinal (GI) ulceration or bleeding of a duration of more
than 1 year; (2) an active GI bleeding or an active peptic,
gastric or duodenal ulcer at the time of admission or dur-
ing their hospital stay; (3) are using non steroidal anti-in-
flammatory drugs (NSAID) treatment at home or in the
hospital; or (4) were taking any acid suppressive therapy
as home medication. All other patients, receiving acid
suppression therapy for SUP, were considered eligible for
this study.

A pharm D candidate reviewed the collected data on
weekly basis as part of her pharmD project. The pharm
D student’s responsibility was to supervise patient selec-
tion and data abstraction. One thousand six hundred and
ninety charts were reviewed; 1004 patients covering dif-
ferent units such as IM, ICU, CCU, surgery, and others
were included in the study. Subsequently, patients were
then classified as candidates or non-candidates for SUP

based on ASHP criteria (Table 1).

Data collection

A special data sheet was created, for medical chart data
abstraction, which included the following eight sections:
(1) Patient’s demographics: general characteristics of the
patients such as age, gender, unit, length of hospital stay
and allergies. These data are important to assess patients’
risks for SUP™''¥; (2) Disease state: including chief
complaint, history of present illness, diagnosis and pre-
scribed medications. These data are crucial to check for
the eligibility of the patients to the study™”?"; (3) SUP
regimen (agents used, dose, route, frequency, and dura-
tion) in addition the discharge medications were listed
to allow the assessment of SUP appropriatenessﬂ4‘21’22].
According to ASHP guidelines on SUP, histamine 2 an-
tagonists (H2-RAs), antacids, and sucralfate are recom-
mended for the prevention of stress ulcers. The choice
of the drug is institution—speciﬁcm}m and should take
into account concerns regarding ease of administration,
adverse events and cost'™**. When the ASHP guidelines
were published, there was insufficient data available on
the efficacy and safety of misoprostol and proton pump
inhibitors (PPIs) to allow their recommendation. How-
ever, multiple studies examined the effects of PPIs in
reducing SRMD-related bleeding, but all were either small
or observational with PPI as the only treatment arm'’
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Table 1 American Society of Health-System Pharmacists recommendations for stress ulcer prophylaxis

Population

Treatment recommendations

Non-critically ill medical and surgical patients

Critically ill patients with one of the following:
Coagulopathy (i.e. platelet count of < 50000 mm®, INR of 1.5)
Mechanical ventilation for > 48 h

History of gastrointestinal ulceration or bleeding within 1 year of admission

Glasgow Coma score of < 10

Thermal injury to > 35% of body surface area
Partial hepatectomy

Multiple trauma (injury severity score of = 16)
Hepatic or renal transplantation

Spinal cord injury

Hepatic failure

Two or more of the following risk factors: sepsis, ICU stay of greater than 1 wk, occult bleeding lasting

Prophylaxis not recommended B!

Prophylaxis recommended

at least 6 d, and high-dose corticosteroids (> 250 mg/d of hydrocortisone or equivalent daily)

Pediatric patients with one of the following;:
Respiratory failure
Coagulopathy
Pediatric Risk of Mortality Score of = 10
Thermal injuries

Prophylaxis recommended

gnnan

'Strength of evidence = B for general medical and surgical patients with fewer than two risk factors for clinically important bleeding; strength of evidence =

D for patients with two or more risk factors; *Strength of evidence = B for histamine H2-receptor antagonist (H2-RAs); strength of evidence = D for antacids
and sucralfate; *Strength of evidence = B for antacids; strength of evidence = D for H2-RAs and sucralfate; ‘Strength of evidence = C for H2-RAs; strength of

evidence = D antacids and sucralfate. INR: International normalized ratio; ICU: Intensive care unit.

Similarly, the small patient populations limit the results
of comparative studies (PPIs zs placebo or H2-RAs)™ .,
Data available indicate that PPIs are safe and efficacious
for SUP"™. However, PPIs should be used only as
an alternative to H2-RAs or sucralfate pending further
comparative studies with large sample size and pharma-
coeconomic analysis™ . As for misoprostol, the profile
of side effects, drug interactions, lack of overall efficacy
and availability of alternatives preclude its use in current
medical practice™. To sum up, options for prophylaxis
include antacids, H2-RAs, sucralfate and PPIs. In order
to evaluate the adequacy of dosing these agents, a review
of the literature was needed to extract the recommended
doses since most of the medications used for SUP are not
FDA approved for this indication (Table 2)**, Thus,
a prescribed dose was considered correct if it coincides
with the extrapolated doses. The route of administration
(oral or parenteral) was also recorded. Regarding the du-
ration of prophylaxis, the ASHP guidelines recommend
discontinuing the prophylaxis once the risk factors are
resolved™”. Therefore, the duration of the prophylaxis
and the discharge medications were documented to assess
guideline compliance; (4) Past medical history/ Past medi-
cal treatment: This section of the data sheet identified
the patients to be excluded. It mainly recognized patients
with a history of GI ulceration or bleeding, patients on
AST for the treatment of GI disease (gastroecosophageal
reflux disease, eosophagitis e#.) or patients on chronic
NASID therapy. Those patients were not included in our
study since it is not known if a history of GI ulcerations
and bleeding increases the risk of acute stress-induced
bleeding[s’gl. Similarly, NSAIDs were not thoroughly stud-
ied as risk factors for stress ulcers although their long-
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Table 2 Dosage regimens for agents used for stress ulcer pro-

phylaxis

Medication Adult raNGe

Cimetidine 300 mg gid po, NG, or iv or 50 mg/h by
continuous iv infusion

Famotidine 20 mg bid po, NG, or iv or 1.7 mg/h by
continuous iv infusion

Ranitidine 150 mg bid po or NG, 50 mg every 6-8 h iv,
or 6.25 mg/h by continuous iv infusion

Nizatidine 150 mg bid po or NG

Antacids 30-60 mL po or NG every 1-2h

Sucralfate 1 g gid po or NG

Omeprazole 40 mg LD then 20-40 mg daily po, NG or iv

Lansoprazole 30 mg daily po, NG or iv

Esomeprazole 20-40 mg daily po, NG or iv

Rabeprazole 20 mg daily po or NG

Pantoprazole 40 mg daily po or NG or iv

LD: Loading dose; NG: Nasogastric tube.

term use was associated with GI bleeding problems””;

(5) Current GI bleeding: Patients with active GI bleeding
were also excluded from the study since those patients
will be receiving AST as a pharmacologic intervention
for the management of upper GI bleeding. Moreover,
prophylaxis has no role and is not indicated in this popu-
lation™*; (6) Lab tests including complete blood count,
liver function tests and stool exam were documented to
monitor for bleeding™*; (7) Stress ulcers risk factors: A
stress ulcer risk stratification, adopted from the ASHP
guidelines, divided patients into three categories: non-crit-
ically ill medical patients, ICU populations and pediatrics.
The recommendation for prophylaxis was based on the
risk factors for clinically important bleeding, According
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to the ASHP guidelines, SUP is not recommended for
non-critically ill patients with fewer than two risk factors
for clinically significant bleedingls’g’wl. As for the ICU
population, prophylaxis is recommended in (a) patients
with coagulopathy; (b) patients requiring mechanical ven-
tilation for more than 48 h; (c) patients with a history of
GI ulceration or bleeding within 1 year before admission;
and (d) patients with at least two of the following risk
factors: sepsis, ICU stay of more than 1 wk, occult bleed-
ing lasting 6 d or more, and use of high-dose corticoste-
roids (> 250 mg/d of hydrocortisone or the equivalent)”.
Moreover, special ICU populations such as patients with
a Glasgow Coma Score of < 10 or thermal injuries to >
35% of their body surface area, and so forth, may benefit
from prophylaxis (Table 1). For pediatrics, patients with
any risk factor for clinically important bleeding (respira-
tory failure, coagulopathy, and a Pediatric Risk of Mortal-
ity Score of = 10) or patients with thermal injuries are
candidate for SUP”. Therefore, we subdivided our study
populations into three groups (non-ICU, ICU and pedi-
atric populations) to evaluate the SUP appropriateness
per ASHP guidelines; and (8) The route of administra-
tion of AST, being oral or parenteral, was recorded in
this section since parenteral therapy should only be used
when the oral therapy is not tolerated***". To identify the
patients who can tolerate oral medications, the routes of
administration of other prescribed medications were also
reported.

Data analysis

Abstracted data were coded and entered into the SPSS
version 18 for analysis. Summary statistics, including
frequency percent means and standard deviations were
calculated to summarize the data. Differences in propoz-
tions were tested using the Pearson chi-square when as-
sumptions were met; if not, the Fisher’s exact test was
used. Differences in the hospital duration stay were tested
using the Mann-Whitney non-parametric test. Practice
of SUP was classified as either appropriate or inappro-
priate taking into consideration the indication for SUP,
agents used, route, dose, frequency and the duration of
the prophylaxis. In addition, SUP practice was compared
across different patient populations (non-ICU, ICU and
pediatrics) and hospital type (teaching »s non-teaching).
All analyzes were carried out at the 0.05 significance level.

RESULTS

A total of 1690 surveys were completed; of which 1004
were eligible for enrollment in the study. The mean age
was 54.6 £ 21.2 and the gender distribution was 52.5%
males and 47.5% females. The surveys were collected
from sixteen different Lebanese hospitals across the
country. The mean number of surveys filled per hospital
site was 63 (range: 13-172). The 1004 patients were di-
vided among different hospital units: 236 (23.5%) were
from critical care units (ICU and CCU), 728 (72.5%)
were from other units, whereas the remaining 40 (4.0%)
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Table 3 General characteristics of the sample (7 =1004)

Patients characteristics n (%)
Gender
Males 527 (52.5)
Females 477 (47.5)
Age (yr, mean * SD) 54.6+£21.2
Unit
ICU 142 (14.1)
M 468 (46.6)
Surgery 190 (18.9)
CcCcu 94 (9.4)
Pediatrics 40 (4.0)
OBGYN 28 (2.8)
Others 42 (4.2)
Hospital stay: Median and IQR (d) 4.0 (5.0
Acid-suppressant drugs
PPIs 618 (61.6)
Omeprazole 477 (47.5)
Lansoprazole 50 (5.0)
Esomeprazole 5(0.5)
Rabeprazole 86 (8.6)
H2-RAs 386 (38.4)
Ranitidine 384 (38.2)
Nizatidine 2(0.20)
Duplicate therapy 0(0)

'The median was reported since this variable was positively skewed.
ICU: Intensive care unit; IM: Internal medicine; CCU: Critical care unit;
OBGYN: Obstetrics and gynecology; IQR: InterQuartile range; PPIs:
Proton-pump inhibitors; H2-RAs: Histamine 2 receptor antagonist.

were from the pediatric unit (Table 3). Since the length
of hospitalization is critical to determine the duration of
the prophylaxis, hospital stay was also assessed, and the
median hospital stay was found to be 4 d. Of the 1004
patients, 618 (61.6%) received PPIs of which omeprazole
was the most commonly used (477 out of 618), and 386
(38.4%) received H2-RAs of which ranitidine was the
most commonly prescribed (384 out of 386). Moreover,
PPIs were administered orally in 48.4% of the patients,
whereas oral H2-RAs were given in only 5.2% of the pa-
tients (P < 0.001).

The SUP was classified as either appropriate or inap-
propriate according to the ASHP guidelines (Table 1).
Of 1004 patients receiving AST, 67% (# = 673) did not
have an indication for SUP according to our ASHP-
based guidelines. 771 (76.8%) patients were administered
the drug parenterally, of which 551 (71.6%) patients
were able to tolerate the oral route. Although 89% of the
patients received the appropriate dose, overall, only 12.4
% of the sample population was candidate for SUP and
was administered the acid-suppressive regimen (dose, fre-
quency and route) appropriately (Table 4).

The practice pattern of SUP was further analyzed by
comparing each component of the AST (drug class, dose,
frequency, route and duration) in patients who were can-
didate for prophylaxis »s those who were not. There was
no statistically significant difference in the prescription
of PPIs between the two groups: 62.8% of patients who
had an indication for SUP and 60.9% of patients who
did not, were on PPI (P = 0.557) (Table 5). Moreover, the
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Table 4 Assessment of stress ulcer prophylaxis practice

SUP variable n (%)
Indication
Non-Candidates for SUP! 673 (67)
Candidates for SUP® 331 (33)
1 major risk factor’ 53 (25.2)
2 minor risk factors* 204 (20.3)
7 d stay in ICU and 1 minor risk factor 38 (3.8)
Dose
Appropriate 891 (88.9)
Inappropriate 111 (11.1)
Route
Oral 232 (23.2)
Parenteral 770 (76.8)
Inappropriate’ 551 (71.6)
Duration (d)
Median (IQR) 4.0 (5)°
Regimen (dose + route + duration)
Appropriate 124 (12.4)
Inappropriate 880 (87.6)

'Non-candidates are patients receiving stress ulcer prophylaxis (SUP)
without an appropriate indication; *Candidates are patients receiving SUP
with an appropriate indication according to American Society of Health-
System Pharmacists guidelines; *Major risk factors are: coagulopathy,
mechanical ventilation > 48 h or history of gastrointestinal ulceration
or bleeding within 1 year of admission; “Minor risk factors are all other
risk factors listed in Table 1; *Inappropriate route is defined as the use
of parenteral drugs when oral drugs can be tolerated; “The median was
reported since this variable was positively skewed. ICU: Intensive care
unit; IQR: Interquartile range.

majority of patients in both groups received omeprazole
as PPI and ranitidine as H2-RAs. Inappropriate dosing
was defined as receiving doses that did not coincide with
the tabulated doses (Table 2). Appropriate dosing was
observed in 84.9% of the candidates for SUP and in 90%
of the patients who did not have a justified indication for
SUP (P = 0.004). Duration of prophylaxis was 5 d in the
“candidates” group compared to 3 d in the “non-candi-
dates” group (P < 0.001). For further evaluation of the
duration of the prophylaxis, the discharge medications
were also assessed. A discharge plan was missing in 499
out of 1004 surveys. Of the 505 available surveys, 119
(23.6%) patients were discharged on SUP and 386 (76.4%)
patients were not. The majority of patients for which
SUP was indicated were discharged on AST (28.8% in
the “candidates” group »s 20.9% in the “non-candidates”
group, P = 0.047) (Table 5).

The appropriateness of SUP was further assessed
within teaching and non-teaching hospitals. The sample
was divided into two groups resulting in 405 (40.3%) pa-
tients from teaching hospitals and 599 (59.7%) patients
from non-teaching hospitals. 37.8% and 28.7% of the
patients who receive AST in teaching and non-teaching
hospitals respectively had an indication for SUP (P =
0.008). Furthermore, there was a statistically significant
difference in the adequacy of dosing acid-suppressants
between teaching hospitals (86.4% appropriate dosing)
and non-teaching hospitals (90.6% appropriate dosing,
P = 0.038). However, overall dosing practice (dose and
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Table 5 Assessment of stress ulcer prophylaxis practice per

indication 7 (%)

SUP variable Candidates  Non-candidates  P-value
Acid-suppressant drugs

PPIs 208 (62.8) 410 (60.9)

H2-RAs 123 (37.2) 263 (39.1) 0.557
Dose

Appropriate 281 (84.9) 610 (90.0)

Inappropriate 50 (15.1) 61 (9.1) 0.004
Route

Appropriate 150 (45.3) 301 (44.7)

Inappropriate 181 (54.7) 372 (55.3) 0.859
Dose and route

Appropriate 124 (37.5) 265 (39.4)

Inappropriate 207 (62.5) 408 (60.6) 0.558
Duration (d)

Median (IQR) 5.0 (7.0) 3.0 (4.0) <0.001"
Discharge on SUP

Yes 49 (28.8) 70 (20.9)

No 121 (71.2) 265 (79.1) 0.047

'P-value derived using the Mann-Whitney U test; P-value remained signif-
icant even after controlling for hospital stay. SUP: Stress ulcer prophylaxis;
PPIs: Proton pump inhibitors; H2-RAs: Histamine 2 receptors antagonists;
IQR: Interquartile range.

route) was more adequate in teaching hospitals than in
non-teaching hospitals (44% »s 35.2% respectively, P =
0.005). This significant difference in appropriate dosing
was only detected when the drug was administered paren-
terally (93.1% vs 84.9% in teaching and non-teaching hos-
pitals respectively, P < 0.001). PPIs were more frequently
used in teaching hospitals compated to non-teaching hos-
pitals (65.7% vs5 58.8%, P = 0.027). Patients from teaching
hospitals tended to receive SUP for a longer duration (5 d
vs 3 d in non-teaching hospitals, P < 0.001).

The difference between hospital types according to
candidate status was also assessed. Furthermore, SUP
practice was analyzed by looking at its appropriateness by
both indication and hospital type (Table 6).

DISCUSSION

This study assessed real-world dosing practices in 1004
hospitalized patients, in sixteen Lebanese hospitals, using
a multi-center survey method. Hospitals from all regions
of the country were selected to maximize the generaliz-
ability of the results. Our results showed that only 33%
of Lebanese inpatients were prescribed AST in accord-
ance with the ASHP guidelines for SUP. Therefore, 67%
of hospitalized patients received unjustified prophylaxis.
The fact that the majority of the patients who were on
SUP therapy were non-critically ill medical and surgical
patients raises major concern.

According to the ASHP guidelines, SUP is not recom-
mended for general medical and surgical patients in non-
ICU settings with fewer than two risk factors for clinically
important bleeding, or for patients with two or more risk
factors (Table 1). Few studies!>* ™ to date have effec-
tively examined the role of SUP in non-ICU patients.
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Table 6 Assessment of stress ulcer prophylaxis practice per

hospital type » (%)

SUP variable Teaching Non-teaching P-value
Indication

Candidates 153 (37.8) 178 (29.7)

Non-candidates 252 (62.2) 421 (70.3) 0.008
Dose

Appropriate 350 (86.4) 541 (90.6)

Inappropriate 55 (13.6) 56 (9.4) 0.038
Route

Appropriate 206 (50.9) 245 (40.9)

Inappropriate 199 (49.1) 354 (59.1) 0.002
Dose and route

Appropriate 178 (44.0) 211 (35.2)

Inappropriate 227 (56.0) 388 (64.8) 0.005
Acid-suppressant drugs

PPIs 266 (65.7) 352 (58.8)

H2-RAs 139 (34.3) 247 (41.2) 0.027
Duration (d)

Median (IQR)" 5 (10) 3 (3.75) <0.001"
Discharge on SUP

Yes 53 (26.2) 66 (21.8)

No 149 (73.8) 237 (78.2) 0.248

'P-value lost significance when controlling for hospital stay. SUP: Stress
ulcer prophylaxis; PPIs: Proton pump inhibitors; H2-RAs: Histamine 2 re-
ceptors antagonists; IQR: Interquartile range.

Qadeer ez a/" in a retrospective case-control study at an
American tertiary care center (7 = 17707 patients), dem-
onstrated that hospital-acquired bleeding is uncommon
in non-critically ill patients, thus, routine prophylaxis is
unnecessary in most hospitalized patients. Moreover, a
second retrospective study done by Heidelbaugh ez al*”
showed that SUP in the non-ICU setting results in sig-
nificant cost expenditures without beneficial impact on
the quality of care. These results, taken together with the
results of our study, highlight the need to establish well-
defined risk factors for stress ulcers and implement ap-
propriate prevention strategies in the non-ICU setting,

Concerning the choice of the acid-suppressive agent,
PPIs and H2-RAs were the only drug classes prescribed
in our study, with a higher frequency use of PPIs. The
ASHP recommends antacids, H2-RAs and sucralfate as
options for prophylaxis. In a meta-analysis by Cook ez a/”,
various prophylactic therapies, including antacids, sucral-
fate, and H2-RAs, were found to reduce the incidence of
clinically important bleeding compared with no prophy-
laxis. However, antacids are no longer considered a viable
therapeutic option because of the labor-intensive dosing
frequency and potential side effects™. Another option is
sucralfate: a metzt—zmalysislZ7J assessing the efficacy of su-
cralfate compared with H2RAs (nine studies) and antacids
(eight studies) for the prophylaxis of stress ulcers indi-
cated that sucralfate was at least as effective as the other
agents. Nevertheless, sucralfate is not available on the
Lebanese pharmaceutical market.

Although H2-RAs are the most widely used drugs
for SUP worldwide"”, its use was overwhelmed by the
prescription of PPIs in Lebanese hospitals. This can be
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explained by the following: (1) Tolerance to H2-RAs acid
inhibition develops as eatly as 72 h after administration;
(2) PPIs are the most potent antisecretory agents avail-
able; (3) PPIs are at least as effective as H2-RAs in SUP;
(4) PPIs can be administered through a nasogastric tube
or jejunum or parenterally when oral medication is not
tolerated; and (5) PPIs are well-tolerated with a low inci-
dence of adverse effects™"".

Opverall, 11.1% of the Lebanese inpatients received
incorrect doses and SUP was indicated in the majority of
them. This is predictable because recommendations are
lacking for prophylactic dosing of most acid-suppressive
agents. Only cimetidine, sucralfate and the powder sus-
pension of omeprazole are FDA approved for SUP indi-
cation!®5

Furthermore, the route of administration was inade-
quate in the majority of the patients: 70% of the patients
who were receiving parenteral drugs can tolerate oral
medications. Our study suggests that the inadequacy in
administering the drugs is due to the misconception that
parenteral medications are more effective that oral ones.
However, studies”™ failed to show any efficacy or safety
advantages of one formulation over the other. Thus, to
minimize the potential adverse effects and additional
costs of parenteral administration””*" the parenteral
route should be reserved for patients who cannot tolerate
oral medications.

The median hospital stay and the median duration of
SUP coincide. Further comparison showed that patients
who have an acceptable indication for SUP were main-
tained on the prophylaxis for longer than the “non-candi-
date” group. These results are expected since prophylaxis
should be discontinued upon discharge from the hospital
or until the resolution of risk factors'”. Nevertheless, a
large number of patients (#» = 120), mainly in the “candi-
dates” group, was discharged on AST. This practice is un-
justified, and there is no evidence-based data that support
the continuation of AST at dischargemssj. Furthermore,
long-term use of acid-suppression medications was asso-
ciated with an increase in unnecessary expensesw’yj, and
most importantly with an increased risk of pneumom'alsgj,
hip fracture!® and Clostridinm difficile colitis®"*,

In order to explore whether teaching hospitals are
more compliant with SUP guidelines, patients were strati-
fied into two groups, resulting in statistically significant
differences: a higher proportion of inpatients in teaching
healthcare centers received adequate prophylaxis com-
pared to patients in non-teaching hospitals. Therefore,
SUP was significantly better practised in teaching hos-
pitals. Such results are not surprising because teaching
hospitals are more likely to follow guidelines and recom-
mendations*".,

This study reinforces the results of previous studies
undertaken in the Middle East. Recently, Khudair e al®,
in a MUE study conducted at Hamad General Hospital in
Qatar (389 patients) assessing the prescribing pattern of
acid-suppressive medications in medical inpatients, found
that the usage of SUP was unjustified in 66% of patients.
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Moreover, a second observational study by Mayet™ (» =
661) was carried out at King Khalid University Hospital,
a tertiary teaching hospital in Saudi Arabia. Its objec-
tive was to evaluate the improper use of pantoprazole
and ranitidine. The results showed that improper use of
these medications was observed in 43% of the patients,
emphasizing the need to implement practice guidelines in
order to reduce the misuse of AST".

Although our study was limited to Lebanese health-
care centets, its results can serve as a base for national
and international future clinical studies. Indeed, SUP
is a wide practice in medicine worldwide. The current
practice of SUP may vary among countries as well as
various hospitals in the same country; yet comparing this
variability between different clinical settings may help in
the establishment of clear, well-defined clinical practice
guidelines for the prevention of stress ulcers, specifically
in the non-critical care settings.

This study has a number of limitations. Missing data
was a major limitation, especially information about the
continuation of SUP after discharge, which was lacking
in half the sample. Secondly, the correlation between ap-
propriate SUP practice and clinical outcomes, in terms
of safety and efficacy of AST, were not assessed in our
study. Thirdly, although pharm D students were auditing
and precepting the process of data collection, the chance
for inter-rater variation and inconsistency still exists since
data abstraction was catried out by 60 different pharmacy
students.

There are also several strengths in this study that
should also be addressed. Firstly, the inclusion of sixteen
hospitals from different geographical areas increases the
external validity of the study, making it better representa-
tive of the population. Secondly, the number of patients
recruited was large which increases the power of the
study. Thirdly, this study, evaluating the practice pattern
of SUP in Lebanese healthcare centers is the first of its
kind in Lebanon. Moreover, the study evaluated the ap-
propriateness of prophylaxis in three different popula-
tions and was not limited to critically ill patients. Finally,
a biostatistician was consulted, which increases the accu-
racy of our results.

In conclusion, this study assessed the appropriate-
ness of SUP practice in correlation with the only avail-
able guideline, the ASHP guidelines. Lebanon suffers
from widespread suboptimal practice of SUP in hospital
practice. The results of this study highlight the need for
the implementation of correction measures and practice
guidelines in critical care as well as non-critical care set-
tings. More awareness and education should be consid-
ered in Lebanese hospitals, especially in non-teaching
sites where the practice of evidence-based medicine may
be minimal. In the absence of firm recommendations,
the non-critically ill population requires additional atten-
tion. This can be achieved by: (1) clearly defining the risk
factors for clinically significant bleeding in this popula-
tion; and (2) periodically monitoring the practice pattern
of SUP to further minimize its overuse in non-critically
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ill patients.

COMMENTS

Background

The incidence of stress ulcers increases when patients are hospitalized. Pro-
gression of stress ulcers to clinically important bleeding is associated with a
mortality rate of approximately 50%.

Research frontiers

Since acid may be involved in the pathogenesis of stress-related ulcerations,
acid suppressive regimens have been shown to prevent these lesions; and con-
sensus guidelines for stress ulcer prophylaxis (SUP) have been published by
The American Society of Health-System Pharmacists. However, the way SUP
guidelines are implemented in Lebanese healthcare centers has not been un-
equivocally addressed. In this study, the authors evaluate the practice of SUP in
Lebanese healthcare centers to improve the effectiveness of acid suppressive
therapy on preventing stress ulcers, and simultaneously reducing adverse reac-
tions.

Innovations and breakthroughs

Several studies demonstrated that acid suppressive therapy is inappropriately
prescribed in American and European hospitals. This is the first study that as-
sesses the SUP practice in Lebanese health care centers.

Applications

The study results highlight the need for the implementation of SUP practice
guidelines in Lebanese hospitals, particularly in the non-critical areas where
firm recommendations are still lacking.

Peer review

The authors examined the use of SUP in a multicenter study of sixteen Leba-
nese hospitals. It revealed that in the majority of the patients, acid suppressive
therapy was administered without any scientific evidence. The results are inter-
esting and may be applied to many other countries (than Lebanon) world-wide.
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