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Researchers at the James H. Quillen VAMC in Mountain Home, Tennessee, undertook a pilot 
study to better understand the magnitude of potentially inappropriate proton pump inhibitor use. 

The study results revealed many areas for improving their proper use and patient follow-up.

P
roton pump inhibitors (PPIs) 
are among the most pre-
scribed medications in the 
U.S. This is in part due to 

PPIs being the most potent agents 
for acid suppression in diseases 
such as gastroesophageal reflux dis-
ease (GERD). In 2001, antiulcer 
drugs, including PPIs, accounted for  
$10.8 billion in retail sales.1,2 Since 
PPIs have been made available in ge-
neric formulations, the total spending 
cost has decreased in recent years. 
However, PPIs remain the top-selling 
generic drugs in retail pharmacies. In 
2011, omeprazole was ranked 21st 
of all prescription drugs dispensed in 
the U.S.3 Prior to PPI therapy being 
available, histamine2-receptor antago-
nists were standard therapy for acid 
suppression. In numerous trials, PPI 
therapy has been proven to be supe-
rior in the treatment of GERD and 
erosive esophagitis compared with 
histamine2

-receptor antagonists.4 In 
addition to outpatient therapy, PPIs 

are widely used in stress ulcer pro-
phylaxis in hospitalized patients.

Background
Although PPI therapy is proven to be 
an effective treatment for various gas-
trointestinal conditions, the medical 
literature is inundated with clinical 
trials highlighting the adverse effects 
(AEs) and outcomes associated with 
prolonged use of PPI therapy. These 
trials are helping to bring to light the 
overuse of PPI therapy and the need 
for appropriate prescribing habits for 
practitioners. As the use of PPIs con-
tinues to grow, insuring appropriate 
prescribing of PPIs is critical to limit-
ing AEs for patients. 

Even in patients with appropri-
ate indications for PPI use, this drug 
class has been linked to several AEs 
and risks to patient health. At the 
time of this study, recent evidence 
had been published debating a po-
tential drug-drug interaction between 
the antiplatelet agent clopidogrel and 
PPIs.5-7 In addition, the overuse of 
PPIs has been associated with com-
munity-acquired pneumonia infec-
tions, spine and wrist fractures, and 
Clostridium difficile infections.8-16 
These findings have ignited debate 
regarding the overuse of PPI therapy 

and its appropriate prescribing habits.
The U.S. Food and Drug Admin-

istration (FDA) has approved indica-
tions for use of each marketed PPI 
with correlated dosing specified for 
each indication.17-20 For example, 
omeprazole prescribing guidance for 
GERD indicates a dose of 20 mg daily 
for 4 to 8 weeks of therapy. Despite 
FDA-labeled indications and dos-
ing, PPI therapy continues to be pre-
scribed for unapproved indications, 
at inappropriate doses, and as long-
term treatment when not indicated. 
Often, PPI therapy is initiated dur-
ing a hospital admission, and therapy 
is not reevaluated at discharge. One 
study found that among patients pre-
scribed acid suppressive therapy for 
ulcer prophylaxis during a hospital 
admission, 65% of patients did not 
have an indication for use, and 55% 
of patients were discharged on ther-
apy. 21 Another study found that 60% 
of patients placed on acid suppres-
sive therapy lacked an indication for 
use, and 34% of these patients were 
discharged from the hospital on the 
medication.22 

Currently, no studies have evalu-
ated inappropriate PPI prescribing 
patterns or cost savings associated 
with the prescribing behavior of PPI 

Dr. Dangler and Dr. White are clinical pharmacy 
specialists, both in pharmacy services at the 
James H. Quillen VAMC in Mountain Home, Ten-
nessee. Dr. Ochs is assistant professor in the De-
partment of Pharmacy Practice at the University 
of New England College of Pharmacy Practice in 
Portland, Maine.

MAY 2013 • FEDERAL PRACTITIONER • 21



22 • FEDERAL PRACTITIONER • MAY 2013

Proton Pump InhIbItors

therapy. Prescribing patterns at the 
James H. Quillen VAMC in Mountain 
Home, Tennessee, suggest the over-
use and potentially inappropriate use 
of PPI therapy. The primary objective 
of this study was to assess the inci-
dence of potentially inappropriately 
prescribed PPI prescriptions in an 
outpatient clinic population. 

Methods
A retrospective chart review of a 
nondeceased outpatient population 
was conducted at the James H. Quil-
len VAMC. This VAMC is a general 
medical and surgical hospital with 
114 medical, surgical, and psychi-
atric beds, a 120-bed nursing care 
facility, a 295-bed domiciliary, with  
5 community-based outpatient clin-
ics and 3 rural outreach clinics. 

Inclusion Criteria
•  Nondeceased veterans from the 

outpatient clinic population
•  Active outpatient prescription 

for lansoprazole, omeprazole, 
pantoprazole, or rabeprazole 
from 4/1/2010 to 10/1/2010

Exclusion Criteria
•  Inpatient status during study 

period 
•  Documented allergy, AE, or con-

traindication to PPI therapy
A randomized sample of 200 pa-

tients was chosen from the study 
population. Given the large study 
population, the study sample of 200 
was determined based on prelimi-
nary data regarding PPI use and the 
constraints of the study time line. 
Randomization was performed by 
using Microsoft® Excel Software. 
The Excel formula RANDBETWEEN 
was used to randomize the study 
population. The initial study popu-
lation consisted of 13,907 patients 
listed alphabetically in an Excel 
spreadsheet. Each patient was as-
signed a random number between 
1 and 500,000, using the formula  
= RANDBETWEEN (1,500,000). 
The population was then sorted 
in numerical order by the random 
number assignment using the Excel 
“sort” function. The first 200 pa-
tients were then selected as the study 
sample population. 

Once patients were identified, 
the computerized patient record 
system was used to collect data 
from each patient’s chart. The data 
were recorded on data collection 
forms and then assimilated into a 
Microsoft®Access database for anal-
ysis. Each patient chart review was 
numbered sequentially as it was re-
viewed, and the following informa-
tion was collected: sex, age, race, 
weight, initial PPI prescribed, dose 
and frequency of the PPI prescribed, 
start date and duration of therapy, 
the initial prescription provider, the 
department within the VAMC in 

which the PPI was initiated, pro-
vider specialty, the indication for use, 
dates of documented therapy follow-
up, presence of documentation for 
long-term therapy, and potential in-
teracting medications co-prescribed 
with PPI therapy. Also, the chart 
was reviewed to determine whether 
the patient had been started on PPI 
therapy before receiving care at the 
James H. Quillen VAMC by a non-
VA provider or at a VAMC other than 
the James H. Quillen VAMC. To re-
duce the potential for variances in 
the data collection technique or in-
troduction of investigator bias, only  
1 investigator was involved in the 
collection of data for this study.

Following the chart review, a de-
scriptive analysis was performed to 
determine the incidence of inap-
propriately prescribed PPI prescrip-
tions. In this analysis, appropriate 
PPI prescribing was defined as an ap-
propriate dose and frequency of PPI 
therapy in relation to the patient’s 
documented indication for use. Ap-
propriate indications for PPI use 
were based on those indications pub-
lished by the FDA. The indication 
for PPI use must have been docu-
mented in the patient chart. Each 
patient must have documented fol-
low-up to therapy and assessments 
at 4, 8, or 12 weeks after starting 
PPI therapy in accordance with FDA 
prescribing parameters. Appropri-
ate documentation of follow-up was 
defined as reassessment of patient 
symptoms or indication for PPI use 
and acknowledgment for patient to 
continue, change, or discontinue 
therapy. If a patient was intended to 
remain on therapy long-term, the 
patient chart must have been doc-
umented to indicate and support 
long-term therapy. Appropriate indi-
cations for long-term therapy were 
those recognized by FDA prescribing 
guidance for each PPI in this anal-

Table 1. Patient demographics 
(mean age, 65)
          n (%)            

Sex 

   Male    193 (97)   

Race

   White     151 (76)  

   African American        5 (3)   

   Missing/unknown      43 (22) 

Table 2. Initial PPI Rx
PPI Rx     n (%)

Pantoprazole     3 (2)

Lansoprazole   18 (9)

Rabeprazole    47 (24)

Omeprazole 131 (66)

PPI = proton pump inhibitor.
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ysis.  Patient symptoms must have 
been reassessed at least annually for 
long-term therapy.

results 
Of the 200 medical charts sampled 
for review, 1 chart was excluded from 
analysis secondary to possible gyne-
comastia associated with PPI use. Of 
the remaining 199 charts included 
in this analysis, the sample popula-
tion was mostly male (97%) and had 
a median age of 65 years (Table 1). 
Among the sample, most patients 
were initially prescribed omeprazole 
therapy (66%) (Table 2). The most 
common indication for PPI use docu-
mented in patient charts was GERD 
(55%) (Table 3). Of note, 20% of 
the charts reviewed did not have a 
documented indication for use. Pa-
tient charts were analyzed to deter-
mine whether a patient’s initial PPI 
therapy was initiated at the James H. 
Quillen VAMC, at another VAMC, 

or by a non-VA provider. The 
analysis showed that 22% of pa-
tients were started on a PPI by 
a non-VA provider, 19% of pa-
tients were started on a PPI by 
another VAMC, with the ma-
jority of patients being started 
on PPI therapy by a provider at 
the James H. Quillen VAMC. 
Patients were restarted on PPI 
therapy at the James H. Quil-
len VAMC at new patient visits. 
Out of all providers, primary 
care providers (74%) accounted 

for the most initiations of PPI ther-
apy. Patient charts were assessed for 
documented follow-up to therapy. 

Of the 199 patient charts reviewed, 
69 charts (35%) did not have docu-
mented follow-up of PPI therapy. 
Of those charts with documented 
follow-up to therapy, time to first  
follow-up after initiation of PPI ther-
apy was a median of 344 days. Time 
to second follow-up was a median of  
270 days. Analysis of concomitantly 
prescribed medications revealed  
20 patients (33%) co-prescribed 
clopidogrel with PPI therapy. An 
analysis of all charts for appropri-
ateness of PPI therapy was also 
conducted based on this study’s def-
inition of appropriate PPI therapy, 
which included follow-up to ther-
apy in 4 to 8 weeks after initiation 
of a PPI, appropriate indication for 
use, appropriate dose of PPI therapy, 
and no concomitantly prescribed 
drug-drug interaction medica-

tions. Ninety percent (n = 180) of 
PPI prescriptions were found to be 
potentially inappropriate. Of those  
180 prescriptions, inappropriate 
follow-up to therapy was the most 
common reason for potential in-
appropriateness to therapy (96%) 
(Table 4).

discussion 
This study suggests that PPI pre-
scribing at the James H. Quillen 
VAMC may have areas for improve-
ment. Adequate follow-up after 
initiation of therapy is a principle 
area of focus. After starting therapy, 
providers were not reassessing pa-
tient symptoms within the FDA 
recommended guidelines of 4 to  
8 weeks of therapy. This may be in-
herent to the medical system’s abil-
ity to reschedule patients in a timely 
manner due to provider scheduling 
conflicts or patient travel arrange-
ments. With 22% of patients started 
on a PPI after initiation by a non-
VA provider and 19% of therapy 
being started after initiation from 
a VAMC other than the James H. 
Quillen VAMC, the process of new 
patient assessment may be an area to 
examine. The VAMC providers pre-
scribing a PPI, originally started by 
another provider, may have assumed 
that therapy appropriateness was de-
termined by the previous provider 
and, therefore, continued PPI ther-
apy inappropriately. This assump-
tion may explain the extended time 

Table 3. Indications for PPI use
Indication for usea     n (%)

Gastric ulcer    2 (1)

Helicobactor pylori 
eradication to reduce risk 
of duodenal ulcer

   4 (2)

Risk reduction of NSAID—
associated gastric ulcer

    16 (8)

Otherb  28 (4)

No documented indication 
for use 

   40 (20)

GERD    109 (55)
aAs documented in patient charts.
bOther indications for use documented in patient charts 
in < 2 occurrences include duodenal ulcer, maintenance 
of healing of erosive esophagitis, dyspepsia, Barrett’s 
esophagus, esophageal varices, heartburn, gastritis, 
gastrointestinal (GI) bleed, abdominal pain, GI prophylaxis, 
chronic laryngitis, peptic ulcer.
GERD = gastroesophageal reflux disease; NSAID = 
nonsteroidal antiinflammatory drug; PPI = proton pump 
inhibitor.

Table 4. Inappropriate PPI analysis (n = 180)
Reason for inappropriateness                        n (%)

  Dosage                        5 (3)

  Concomitantly prescribed Rxs                      36 (20)

  Indication for use                      45 (25)

  Follow-up to therapy                    174 (96)

PPI = proton pump inhibitor.
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to follow-up of therapy for this sub-
set of patients. However, this does 
not preclude a provider from assess-
ing the appropriateness of therapy 
in an effort to reduce polypharmacy 
and potential drug-drug interactions 
for the veteran population. The study 
authors also made the observation 
that patient charts were missing 
important information, such as re-
assessments, known indications for 
therapy, and recommendations for 
long-term therapy.

cost analysis
A secondary objective of this study 
was to assess the estimated direct 
cost associated with providing inap-
propriately prescribed PPI therapy 
to the veteran population. Other 
direct and indirect costs related to 
inappropriate PPI prescribing such 
as hospitalization, treatment of PPI-
related AEs, loss of productivity, and 
quality of life were not captured in 
this study. However, by identifying 
potentially inappropriate PPI ther-
apy, the risk of secondary AEs and 
associated costs seen with PPI use 
may be reduced.

To assess the cost associated with 
providing inappropriately prescribed 
PPIs, a cost analysis was conducted 
on the data to determine an esti-
mated annualized cost associated 
with providing potentially inappro-
priate PPI prescriptions to patients. 
An estimated $5 per prescription fill 
was used as a multiplier to estimate 
the cost of each PPI prescription. 
The multiplier of $5 was determined 
by estimating the average cost of 
a PPI prescription at the facility 
per month. The analysis assumed  
12 months of PPI refills per year and 
per patient. 

Given the 180 inappropriate PPI 
prescriptions, an estimated $11,000 
projected annual cost may be ex-
pected to provide these potentially 

inappropriate PPI prescriptions. If 
this analysis is extrapolated to the 
entire study population of 13,709 
patients prescribed a PPI, and esti-
mating 90% may be potentially in-
appropriate, an estimated $750,000 
annual cost for potentially inappro-
priate PPI prescriptions may be ex-
pected. 

The cost analysis for this study 
was used to give an estimate of the 
monetary relationship associated 
with providing potentially inappro-
priate PPI therapy to the outpatient 
population. This analysis was not 
intended to imply that if therapy 
was not reassessed in 4 to 8 weeks, 
then therapy should be stopped and 
deemed inappropriate. However, 
this analysis is intended to show the 
potential cost savings that may re-
sult from maximizing the appropri-
ate use of PPI therapy in a veteran 
outpatient population. Although 
this study was not intended to assess 
the clinical impact associated with 
the inappropriate use of PPI ther-
apy, insuring adequate follow-up to 
therapy, appropriate indications for 
use, dosages of therapy, and elimi-
nating drug-drug interactions with 
PPIs may help reduce the incidence 
of AEs associated with PPI use. 

conclusion
Some limitations of this study in-
cluded the study sample size in re-
lation to the study population. The 
decision to analyze 200 patient 
charts was based on study time con-
straints and the ability to determine 
trends in data. Also, the data were 
only carried out by 1 researcher. 
This was intended to reduce vari-
ability in data collection techniques 
but may have resulted in researcher 
bias. Subjectivity in the interpreta-
tion of provider documentation may 
have limited the results of this study. 
Overall, the results of this study sug-

gest that PPI prescribing in the out-
patient population can be improved. 

Overall, improvements in follow-
up to PPI therapy are an area of 
focus to reduce the incidence of po-
tentially inappropriate PPI therapy. 
This study was designed as a pilot 
study to direct future investigators 
to better understand the magnitude 
of inappropriate PPI use and to cre-
ate interventions that will address 
this issue. Potential areas for inter-
vention include alerts for follow-up 
in computerized order entry pack-
ages, formalized education for pre-
scribers, and focused pharmacy 
department limitations on quantity 
or duration of PPI prescriptions. 
Future research could explore rea-
sons for the inappropriate prescrip-
tions (perceived lack of necessity, 
inadequate time or systems to pur-
sue follow-up, or others) in clinical 
practice and assess the implementa-
tion and effectiveness of other inter-
ventions.  l
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combinations—including indications, 
contraindications, warnings, and ad-
verse effects—before administering 
pharmacologic therapy to patients.

references
  1.   National Institutes for Health Care Management 

Research and Education Foundation. Prescription 
drug expenditures in 2001: Another year of esca-
lating costs. National Institutes for Health Care 
Management Foundation Website. http://www 
.nihcm.org/pdf/spending2001.pdf. Revised May 6, 
2002. Accessed April 9, 2013.

  2.   Sarkar M, Hennessy S, Yang Y-X. Proton-pump 
inhibitor use and the risk for community-acquired 
pneumonia. Ann Intern Med. 2008;149(6):391-398.

  3.   Top 200 products of 2011 by total prescription. 
Pharmacy Times Website. http://www.pharmacy
times.com/_media/_pdf/Top_200_Drugs_2011 
_Total_Rx.pdf. Published July 2012. Accessed 
April 16, 2013.

  4.   DeVault KR, Castell DO; American College of Gas-
troenterology. Updated guidelines for the diagnosis 
and treatment of gastroesophageal reflux disease. 
Am J Gastroenterol. 2005;100(1):190-200.

  5.   Ho PM, Maddox TM, Wang L, et al. Risk of ad-
verse outcomes associated with concomitant 
use of clopidogrel and proton pump inhibi-

tors following acute coronary syndrome. JAMA. 
2009;301(9):937-944.

  6.   Bhatt DL, Cryer BL, Contant CF, et al; COGENT 
Investigators. Clopidogrel with or without 
omeprazole in coronary artery disease. N Engl J 
Med. 2010;363(20):1909-1917.

  7.   Banerjee S, Weideman RA, Weideman MW, et al. 
Effect of concomitant use of clopidogrel and pro-
ton pump inhibitors after percutaneous coronary 
intervention. Am J Cardiol. 2011;107(6):871-878.

  8.   Laheij RJ, Sturkenboom MC, Hassing RJ, Diele-
man A, Stricker BH, Jansen JB. Risk of community 
acquired pneumonia and use of gastric acid-sup-
pressive drugs. JAMA. 2004;292(16):1955-1960.

  9.   Eurich DT, Sadowski CA, Simpson SH, Marrie 
TJ, Majumdar SR. Recurrent community-acquired 
pneumonia in patients starting acid-suppressing 
drugs. Am J Med. 2010;123(1):47-53.

10.   Gray SL, LaCroix AZ, Larson J, et al. Proton pump 
inhibitor use, hip fracture, and change in bone 
mineral density in postmenopausal women: Re-
sults from the Women’s Health Initiative. Arch In-
tern Med. 2010;170(9):765-771.

11.   Yang YX, Lewis JD, Epstein S, Metz DC. Long-
term proton pump inhibitor therapy and risk of 
hip fracture. JAMA. 2006;296(24):2947-2953.

12. Kaye JA, Jick H. Proton pump inhibitor use and 
risk of hip fractures in patients without major risk 
factors. Pharmacotherapy. 2008;28(8):951-959.

13.   Linsky A, Gupta K, Lawler EV, Fonda JR, Hermos 
JA. Proton pump inhibitors and risk for recurrent 

Clostridium difficile infection. Arch Intern Med. 
2010;170(9):772-778.

14.   Aseeri M, Schroeder T, Kramer J, Zackula R. Gas-
tric acid suppression by proton pump inhibitors as 
a risk factor for Clostridium difficile-associated di-
arrhea in hospitalized patients. Am J Gastroenterol. 
2008;103(9):2308-2313.

15.   Dial S, Delaney JA, Barkun AN, Suissa S. Use of 
gastric acid-suppressive agents and the risk of 
community-acquired Clostridium difficile-associ-
ated disease. JAMA. 2005;294(23):2989-2995.

16.   Howell MD, Novack V, Grgurich P, et al. Iatrogenic 
gastric acid suppression and the risk of nosoco-
mial Clostridium difficile infection. Arch Intern 
Med. 2010;170(9):784-790.

17.   Prevacid [package insert]. Deerfield, IL: Takeda 
Pharmaceuticals USA, Inc; Revised 2012.

18.   Prilosec [package insert]. Wilmington, DE: Astra-
Zeneca; Revised 2012.

19.   Protonix [package insert]. Philadelphia, PA: 
Wyeth Pharmaceuticals, Inc; Revised 2012.

20.   Aciphex [package insert]. Raritan, NJ: Ortho-Mc-
Neil-Janssen Pharmaceuticals, Inc; Revised 2013.

21.   Nardino RJ, Vender RJ, Herber PN. Overuse of 
acid-suppressive therapy in hospitalized patients. 
Am J Gastroenterol. 2000;95(11):3118-3122.

22.   Zink DA, Pohlman M, Barnes M, Cannon ME. 
Long-term use of acid suppression started inap-
propriately during hospitalization. Aliment Phar-
macol Ther. 2005;21(10):1203-1209.


