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ABSTRACT

Background: The over—prescription of acid—suppressive therapy for the provision of stress ulcer prophylaxis (SUP) in hospitalized
patients has been identified in a proceeding study. Objective: This study was conducted to evaluate clinicians' beliefs, knowledge
and other factors that influence the over—prescribing of SUP in low—risk, non—intensive care unit (non—ICU) patients, Method: A
cross—sectional survey consisting of multiple—choice queries and close—ended questions was distributed to healthcare personnel
at a major teaching hospital in Korea, Results: More than half of total respondents reported that they would continue SUP following
patients discharge from the ICU (77.8%, 43.5%, and 39.7% in the physician, pharmacist, and nurse groups, respectively). Over 55%
of physicians would also initiate non—ICU patients on SUP upon hospital admission, and 42.6% of physicians would even continue
prophylaxis post hospital discharge, The mean knowledge score regarding SUP indications and side effects was higher in
pharmacists compared to physicians and nurses (12,44, 7.40, and 7.28, respectively; p{0.001). High—prescribing behavior was
associated with a prescriber's belief that SUP is effective for preventing bleeding (odds ratio 7.40; 95% confidence interval 1,57 to
31,94; p=0.012), Low knowledge score and computerized order set also showed statistically significant association with the
overutilization of SUP,
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Table 1. Demographic information and responses of survey participants.

Variable Physicians (n = 54)

Pharmacists (n = 23) Nurses (n = 63)

Professional training, n (%)

Seoul/Gyeonggi 31 (57.4) 13 (56.5) 40 (63.5)
Outside of Seoul/Gyeonggi 23 (42.6) 10 (43.5) 23 (43.5)
Clinical experience, n (%)
Intern 11 (20.4) <ly 3 (13.0) <ly 7 (11.1)
PGY-1 12 (22.2) 1 to 5y 8 (34.8) 1 to 5y 14 (22.2)
PGY-2 13 (24.1) > 5y 12 (52.2) > 5y 42 (66.7)
PGY-3 8 (14.8)
PGY-4 6 (11.1)
Attending 4 (7.4)
Learned about SUP from, n (%)
Professional school 39 (72.2) 9 (39.1) 38 (60.3)
Self-education 6 (11.1) 6 (26.1) 7 (11.1)
ICU 2 (3.7) 4 (17.4) 4 (6.3)
Fellow clinician 3 (5.6) 2 (8.7) 3 (4.8)
Literature 1(1.9) 2 (8.7) 4 (6.3
Others 1(1.9) 6 (26.1) 0 (0)

n (%) denotes the number and percentage of respondents. PGY denotes post graduate year, SUP stress ulcer prophylaxis, and ICU intensive care

unit.
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Table 2. Clinicians’ beliefs and behaviors surrounding SUP use in non-ICU patients.

Variable Physicians (n = 54) Pharmacists (n = 23) Nurses (n = 63) p-value”
Continue SUP at ICU discharge, n (%)
Yes 42 (77.8) 10 (43.5) 25 (39.7) <0.001
No 10 (18.5) 7 (30.4) 17 (27.0)
NA 2 (3.7) 6 (26.1) 21 (33.3)
Prescribe SUP for non-ICU patients, n (%)
Yes 30 (55.4) 13 (56.5) 21 (33.3) <0.001
No 17 (31.5) 5 (21.7) 7 (11.0)
NA 7 (13.0) 5 (21.7) 35 (55.4)
Continue SUP at hospital discharge, n (%)
Yes 23 (42.6) 12 (52.2) 18 (28.4) <0.001
No 28 (51.9) 6 (26.1) 17 (27.0)
NA 3 (5.6) 5 (21.7) 28 (44.4)
Had a non-ICU patient not given SUP and
developed GIB, n (%) 25 (46.3) 3 (13.0) 15 (23.8) <0.001
Provided advice on SUP use for fellow
clinicians, n (%) 15 (27.8) 1 (4.3) 38 (60.3) <0.001

*p-values were calculated with the use of Pearson’s chi-square test. n (%) denotes the number and percentage of respondents. SUP denotes
stress ulcer prophylaxis, ICU intensive care unit, NA not applicable, and GIB gastrointestinal bleeding.
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Table 3. Association between prescriber characteristics and SUP prescribing behavior in low-risk patients.

Physicians' prescribing rate of SUP in non-ICU patients

Variable C
<25% (n=10) >25% (n=42) p-value
Knowledge score,! n (%)
< 50% 1 (10.0) 16 (38.1) 0.199
50-100% 9 (20.0) 26 (61.9)
Beliefs, n (%)
Fear of legal repercussions 2 (20.0) 4 (9.53) 0.070
Concemn of side effects 2 (20.0) 13 (30.9) 0.108
Fear of GIB without SUP 5 (50.0) 26 (61.9) 0.549
SUP prevents GIB 5 (50.0) 37 (88.1) 0.025
More likely to order due of computerized order set 2 (20.0) 12 (28.4) 0.763
Prescription of SUP is evidence-based, n (%) 7 (70.0) 26 (61.9) 0.226
Prescribe based on a guideline, n (%) 4 (40.0) 13 (31.0) 0.323
Reprimanded for not prescribing SUP, n (%) 6 (60.0) 17 (40.5) 0.057

*p-values were calculated with the use of Fisher's exact test. n (%) denotes the number and percentage of respondents. SUP denotes stress ulcer
prophylaxis, ICU intensive care unit, OR odds ratio, Cl confidence interval, and GIB gastrointestinal bleeding.

TKnowledge score was based on score on 14 questions asking respondents to either prescribe or not prescribe SUP in certain clinical scenarios
and to identify side effects associated with long-term use of acid-suppressive therapy.
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Bold parameter is significant (p < 0.05). SUP denotes stress ulcer
prophylaxis, GIB gastrointestinal bleeding, OR odds ratio, and Cl
confidence interval.

-

) 33 o27|ge] oS gitoR A AEAT
A7}, oAt} oFAb SERle] Fk o]do] QubEEel {1
3 2918 AT SUPE ARESia SHsle). 7=
AT o E7H Ul ZEARY oh)z} AubgEel] 9
g 2913 Sl E SUP oFEo] 3t s sle 2
o2 Yehdth ) B dd37lo] B o g2y x Falek e

AFE, E9 A SUP ES Hlgiefo s RAah) A
% A e AR B4 71 52207 QubEEel ALY
AANY BAZ Lepder Y $2 AT AYE B URAT
£ B3l e57l0] A91F Bl A SUPE =R A3}

$50] T olsl =7} e AP naich
SEth 9 ARAPY) AnARe] ohdels Brea

7} Agejare] 7y §497 SUPS #gh 2w oijEl Aol
HEE FAXCE AESH A3, SUPE SR & u
AFE aHoz osithe T84 Qlae] A9

oA SUPS] A8} #edo] ISt 1 Hhol| = “SUP #Hd
WFA2),” “SUP BIAW A] WA 2 Al Bold gk -
&, “QRAA =gl tigh 95,7 “SUP HIAY Al 9173
# E8 WA Oisk 987 o] FAA aR1oE B4
u, 2 SUP 7Y Arlglele] ddde BT SAdo=
frofalA] e Al vERgTh A9d Exte] SUPE ISR
Adetiarl Sk 427 9] ©x} 7| 88.1%7}F SUPE 917
#EY ool Aol Q14181 UL, 61.9%7F A2l
SUP #o] 22 Aol 71t 23t o g a9zl &5
Tk vhe N E xakel o] 31.0%wto] AA|E 94 X5 A]H
o ZAst SUPE AWl okar -3wglar, 1 7ked ¢
AN 2AAS WETHE 2Ak= 35.0%00 B3]} oJALe} oF
AFE 4 g2 XS We “SUP A85 3§28
gk Zolaf e} <A sk AU SUP Makxiia] 25]70] B¢

=



270 / Korean J Clin Pharm, Vol. 25, No. 4, 2015

gzte]l SUP oF=-8 A& AWelA freshe dQloz 45
Atk
2 d7E T8l 9539
¢l2jo} SUP &30l tf L
ol & A FA-gol g o=} w0 = A 2%
}‘\‘l

s gAY B eea
2 3

SECIPAPAEN

pul

F7F 7P E9%a1, 53] SUP 1850l igh olsl=x 5414
o7 §o3H EJTHP <0.001). 2% HAgPATolA =
Ho] T 87 Holxe] SUP B ook 8- 2010
WHE 20133714 ARPEE OS: A48 A= A S Bk
SUP oF=o] Eicko g Autel A7} 39.4%004 62.7%=
Z743)aL, o] 74e-Hl 242} 38.7%9} 62.1%+= LrbEEol] 4
YA 917 FAlrol &30 7] wiitel] A5 SUP 2-8-50]
ZEA81A] R BAATY o] e Ayl HEA ST
9|7 7)3e] kA 0] SUP 2|k o tiste] =AM 5
o Ao} 22 HAe FAE T8 7R S A
slar, Al ol % eS| BAFA FEAuIAY A
=221 oF=7 & (medication reconciliation) 852 531 2|8 7]
T F& Foiell a3 71371 2 = vks 21S ov]gch
PPIL} HoRA & 7| 5= A glo] dukejeREo
2% FY AR 5 Q1] el Fsithar of7]7] HA
ok, FHT SRIEHIGAAE A7) 58S A Clostridium
dlﬁicile SHE}-/;:} ;‘)],03’26,27) E“gé]’zs-w) %EQE 7]:]_5\_31,32) %_.q l-li_
Z-g-o] WA 5= Q1= YF o] Follthe AT A7} A3l
A SEERA 5 7] Yol A o] gt oS 88k A o]
A7¥ek BAR2 A 7153 QAT Laheij £ TREe] 2004d AT
o Waw, RHEHIAAIE ARSSE BRES 182 e §
Ao s Pl yEo] 20 o Egkor] 2 Herzig
9] T2 20099 ATAE o] oS B85 Sy} A 7|
& A 3o oF 30% ol Tk Bugitk30 Jayatilaka
] 5= 2007 Al 555 Clostridium difficile $12}
3 4= pPle) ARAS B3] A PPIE 583 1150
)zl Wisl Clostridium difficile 9153 3 W Eo] 1.5
v 74 Eokvha vhgn ) o] e Rahgo) uby 91918 1
s oz s B, 919 A3 e SAE
2 FYE Fl BEEelE sste dat ol 715
w4 PPl & <50 Sit #0815 Ao ZH Q3] uf
o7} WAEl7] F2 o] whso] 7| witolgle AW
AAFAAA7F WEte] 2)3+28-(phagocytosis) T FEA]2] 4
< (phagolysosome)¥] AHJ3}E AA|gho 24 HA §EE-S A
S3iths a7t ok B P Al w=d, 9at
AR A o] AN A F2Hgol tigt o]sl = kA 71 =3k
o, 9hA o xt TESARE oof 22 A7t kg gigh <l
2lo] vke Aol St ol& M) Hslixle ddsr1#
oFAke] AT a2~ EF3 g7 g SrkeiAA]

o

o oz M
o
° o

™ o

Ri)

o

l-

]
r

871 B8l wg gl gk JAE e ase] A
i},

871 W E2ag SUPS o} Aat g4 5 A &
EgA A oS A% SRrAAY] Adg-s 7t
2A717] 8t 9z o] A s 9 ouE A ER
T3 G} YA I2EA ) Ko] Baslt. Tasaka €] o
T 20143 Aol A SUP X 2R, orte] okg ] &
A, 83w g1 AN ARl e e
re zga
24 3 SUP Aol ANE AL 18 & YAk

H7} SIcke 91le] A9 BAkzolMe] A8 ol
S Roz BN e|zAle] o2 AHe dais

Aok slFells SUP 7lo|=2lgl Fo] Eeks|lor, Frl
& Azl SUP 285, AW 713t oFAlet 8581 &
o] AR7} x3=]o] Tt T3k 337 3} E) A] A7)
SkEARIAE B ASAR FAE 71 7 UAESE S,
Aoz FH Al flatAlA A RI=T} 64.3% A8kl
i Bugct?? Pitimana-aree®] GTolME 87 w50
SUP AW 7)1 Adol] 3421 Faks vixle Ao= Yehsted],
AR WSS AN A £ Blagk Ay SUP 2w
o] 75.8%C114 91.1%=Z S7FFH L FHAH = thEF 50%
AztEe 2392 etk Khalilie] A7t 4e Ao of
52 FA 24& 3530aL, ASHP X g A%l e} v]g
WHE BEE ofAES o] SUPE A9t A hiks B kAt
el 2E A A AP AR} SUP 2w 287488 o
7kt FAE & 7 JEF SITh L AR RS Ak
AA AFEEo] 81.2%004 44.7%E BAHOZ F5HA 7
28 Aoz eERTE® g8 ws 209 odg, o8
713 FLEA}o) Oigh 7R stE SUP FkA ) #a Al 2~El1F
A hE desit x) X7 7o) HE wnjc} ojekEAL
23 7}(drug utilization review)2] Lo 2 SUP A =}o] thdk
AF7LE Aaske #Y AEAS AFAY 4 =9 Al
SUP A1 S TH(stop order)°] AFg& o2 B3l & F ==
Sk Y AlZ=EIA A RS Azl B AT

E e AEd Ve 9 7R dAES <kar Q)
o} Hloly 41 918 AR o)5319] Ap7]H a1 (self-report)
o oj&Est FHBET HAAYATE 7] A FA ols




ey 9%

7o) olRARke P ARATE ANS, o8]
Btk AR 2 APRAEE T £ ol Fol7} 98

G CEERCEDIEER B DR
% Qlrh. e RO old it

= Eol7ldle A7) AT 53] AW

At B2 Ye
S} A Az
1lslol] B AT

—[o

o A% BAh oLl Sl FetE ASE ] e
IGEEA ¥4 Nl Ale) weg e Al

Ak g} B4 AA) SR71% 0 S
3 4 2E dussiert ke 01%01

P AHE o
2% gek.

Z E

2 ATE FalA osxlo] A9 EAelA SUPE HI%
2 Aetar dvke As Astar lar 229 31.0%7F 1
H3 IR ALY < W# oAl 7IHkgE ox Ao 2

i}, 95719 SUP ¥ I
= 8- rﬂﬂ olaf=r} HukH o7 =z
a1, 7HAskE U SUP Axxjdir|~Elo] 3z} B9 A] &

2 @3} SUP ekEo] A& s T2 Zo]= golo g
A5 53] Awe]e] 39 SUPZE 933 28 ol &

7} oh= oldlo] A Sapro e Aud-ga Beo)
e Ao ekt 87w W) AP LA
ZE# A AAG S 918 kAR A8 g
2 9] A B od QAR At &S 7AA7]7] 9
se] U] SUP X 2x%e] 8, X422 oga us, oks
opile) 9% FohE T 259 oJ5Y AP pzE

9 ¢l Bad Qo An et
SnEot]

1. Grube RR, May DB. Stress ulcer prophylaxis in hospitalized patients
not in intensive care units. Am J Health Syst Pharm 2007;64(13):1396-
1400.

2. ASHP Therapeutic Guidelines on Stress Ulcer Prophylaxis. ASHP
Commission on Therapeutics and approved by the ASHP Board of
Directors on November 14, 1998. Am J Health Syst Pharm 1999;
56(4):347-79.

3. Choung RS, Talley NJ. Epidemiology and clinical presentation of
stress-related peptic damage and chronic peptic ulcer. Curr Mol Med
2008;8:253-57.

4. Andersson B, Nilsson J, Brandt J, Hoglund P, Andersson R. Gas-
trointestinal complications after cardiac surgery. Br J Surg 2005;92:
326-33.

5. Faisy C, Guerot E, Diehl JL, et al. Clinically significant gastrointestinal
bleeding in critically ill patients with and without stress-ulcer prophy-
laxis. Intensive Care Med 2003;29(8):1306-13.

6. Dellinger RP, Levy MM, Rhodes A, et al. Surviving Sepsis Campaign:
international guidelines for management of severe sepsis and septic
shock, 2012. Intensive Care Med 2013;39(2):165-228.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

A 84 Ae-goll thet ol g dw7te] A3} A4 £4 /271

. Spirt MJ, Stanley S. Update on stress ulcer prophylaxis in critically ill
patients. Crit Care Nurse 2006;26(1):18-20, 22-18; quiz 29.

. Cook DJ, Griffith LE, Walter SD, et al. The attributable mortality and
length of intensive care unit stay of clinically important gastrointestinal
bleeding in critically ill patients. Crit Care 2001;5(6):368-75.

. Thomas L, Culley EJ, Gladowski P, ef al. Longitudinal analysis of the

costs associated with inpatient initiation and subsequent outpatient con-

tinuation of proton pump inhibitor therapy for stress ulcer prophylaxis

in a large managed care organization. ] Manag Care Pharm 2010;16(2):

122-9.

Herzig SJ, Vaughn BP, Howell MD, ef al. Acid-suppressive medication

use and the risk for nosocomial gastrointestinal tract bleeding. Arch

Intern Med 2011;171(11):991-97.

Heidelbaugh JJ, Inadomi JM. Magnitude and economic impact of inap-

propriate use of stress ulcer prophylaxis in non-ICU hospitalized

patients. Am J Gastroenterol 2006;101(10):2200-2205.

Gardner TB, Robertson DJ. Stress ulcer prophylaxis in non-critically ill

patients: less may be more. Am J Gastroenterol 2006;101(10):2206-

2208.

Nardino RJ, Vender RJ, Herbert PN. Overuse of acid-suppressive ther-

apy in hospitalized patients. Am J Gastroenterol 2000;95(11):3118-22.

Shin S. Evaluation of costs accrued through inadvertent continuation of

hospital-initiated proton pump inhibitor therapy for stress ulcer prophy-

laxis beyond hospital discharge: a retrospective chart review. Ther Clin

Risk Manag 2015;11:649-57.

Cook DJ, Fuller HD, Guyatt GH, et al. Risk factors for gastrointestinal

bleeding in critically ill patients. Canadian Critical Care Trials Group.

N Engl J Med 1994;330(6):377-81.

Alhazzani W, Alenezi F, Jaeschke RZ, et al. Proton pump inhibitors

versus histamine 2 receptor antagonists for stress ulcer prophylaxis in

critically ill patients: a systematic review and meta-analysis. Crit Care

Med 2013;41(3):693-705.

Lin PC, Chang CH, Hsu PI, et al. The efficacy and safety of proton

pump inhibitors vs histamine-2 receptor antagonists for stress ulcer

bleeding prophylaxis among critical care patients: a meta-analysis. Crit

Care Med 2010;38(4):1197-1205.

Barkun AN, Bardou M, Pham CQ), ef al. Proton pump inhibitors vs. his-

tamine 2 receptor antagonists for stress-related mucosal bleeding pro-

phylaxis in critically ill patients: a meta-analysis. Am J Gastroenterol

2012;107(4):507-20; quiz 521.

Barletta JF, Sclar DA. Use of proton pump inhibitors for the provision

of stress ulcer prophylaxis: clinical and economic consequences. Phar-

macoeconomics 2014;32(1):5-13.

Zeigler Al, McAllen KJ, Slot MG, et al. Medication reconciliation

effect on prolonged inpatient stress ulcer prophylaxis. Ann Pharmaco-

ther 2008;42(7):940-46.

Murphy CE, Stevens AM, Ferrentino N, et al. Frequency of inappropri-

ate continuation of acid suppressive therapy after discharge in patients

who began therapy in the surgical intensive care unit. Pharmacotherapy
2008;28(8):968-76.

Wohlt PD, Hansen LA, Fish JT. Inappropriate continuation of stress

ulcer prophylactic therapy after discharge. Ann Pharmacother 2007;

41(10):1611-16.

Hatch JB, Schulz L, Fish JT. Stress ulcer prophylaxis: reducing non-

indicated prescribing after hospital discharge. Ann of Pharmacother

2010;44(10):1565-71.

Hussain S, Stefan M, Visintainer P, ef al. Why do physicians prescribe

stress ulcer prophylaxis to general medicine patients? South Med J

2010;103(11):1103-10.



272 / Korean J Clin Pharm, Vol. 25, No. 4, 2015

25.

26.

27.

28.

29.

30.

31.

32.

33.

Koczka CP, Geraldino-Pardilla LB, Goodman AJ. Physicians' opinions
of stress ulcer prophylaxis: survey results from a large urban medical
center. Dig Dis Sci 2013;58(3):777-81.

Dial S, Delaney JA, Barkun AN, ef al. Use of gastric acid-suppressive
agents and the risk of community-acquired Clostridium difficile-asso-
ciated disease. JAMA 2005;294(23):2989-95.

Dial S, Delaney JA, Schneider V, et al. Proton pump inhibitor use and
risk of community-acquired Clostridium difficile-associated disease
defined by prescription for oral vancomycin therapy. CMAJ 2006;
175(7):745-48.

Cook DJ. Stress ulcer prophylaxis: gastrointestinal bleeding and noso-
comial pneumonia. Best evidence synthesis. Scand J Gastroenterol
Suppl 1995;210:48-52.

Laheij RJ, Sturkenboom MC, Hassing RJ, ef al. Risk of community-
acquired pneumonia and use of gastric acid-suppressive drugs. JAMA
2004;292(16):1955-60.

Herzig SJ, Howell MD, Ngo LH, et al. Acid-suppressive medication
use and the risk for hospital-acquired pneumonia. JAMA 2009;301(20):
2120-28.

Laine L. Proton pump inhibitors and bone fractures? Am J Gastroen-
terol 2009;104 Suppl 2:S21-26.

Yang YX. Proton pump inhibitor therapy and osteoporosis. Curr Drug
Saf' 2008;3(3):204-209.

Jayatilaka S, Shakov R, Eddi R, ef al. Clostridium difficile infection in

34.

35.

36.

37.

38.

an urban medical center: five-year analysis of infection rates among
adult admissions and association with the use of proton pump inhibi-
tors. Ann Clin Lab Sci 2007;37(3):241-7.

Thorens J, Froehlich F, Schwizer W, et al. Bacterial overgrowth during
treatment with omeprazole compared with cimetidine: a prospective
randomised double blind study. Gut 1996;39(1):54-59.
Zedtwitz-Liebenstein K, Wenisch C, Patruta S, ef al. Omeprazole treat-
ment diminishes intra- and extracellular neutrophil reactive oxygen
production and bactericidal acitivity. Crit Care Med 2002;30(5):1118-
22.

Tasaka CL, Burg C, VanOsdol SJ, et al. An interprofessional approach
to reducing the overutilization of stress ulcer prophylaxis in adult med-
ical and surgical intensive care units. Ann Pharmacother 2014;48(4):
462-69.

Pitimana-aree S, Forrest D, Brown G, ef al. Implementation of a clinical
practice guideline for stress ulcer prophylaxis increases appropriate-
ness and decreases cost of care. Intensive Care Med 1998;24(3):217-
23.

Khalili H, Dashti-Khavidaki S, Hossein Talasaz AH, et al. Descriptive
analysis of a clinical pharmacy intervention to improve the appropriate
use of stress ulcer prophylaxis in a hospital infectious disease ward. J
Manag Care Pharm 2010;16(2):114-121.



