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ABSTRACT
__________________________________________________________________________________________
Introduction: Proton-pump inhibitors (PPIs) are a
class of drugs which decrease gastric acid production,
their overuse is becoming increasingly common.
Purpose: The aim of this study was to evaluate
medical indications for PPIs in a cohort of prevalent
hemodialysis (HD) patients and their awareness about
the medical effects of these drugs.
Materials and methods: The study was performed
in 78 HD patients enrolled in a chronic dialysis
program in a single academic dialysis unit. The study
was based on medical history obtained from the
patients (survey about drugs they take with intention
of revealing PPIs, indications for the treatment, their
awareness of the mechanism of action of these
drugs).

Results: 46 patients (59%) took or have been taking
PPIs. Almost half (49%; n=22) had no clear medical
indications for the drugs. Prescription of PPIs without
medical indications was more common among
nephrologists (27%), when compared with
gastroenterologists (5%; p<0.05). Only 29% (n=13)
of patients taking PPIs were aware of the mechanism
of action of the drugs.
Conclusions: Results of this study reveal the problem
of
PPI
overuse
among
HD
patients.
Gastroenterologists usually prescribed PPIs according
to medical indications. Lack of patients’ knowledge
about the indications for PPI therapy is
overwhelming.
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INTRODUCTION
Proton pump inhibitors (PPIs) are among the
most commonly used medications for the treatment
of upper gastrointestinal disorders [1], and one of the
most frequently prescribed classes of drugs in the
world [2], because of their high effectiveness in
decreasing gastric acid production and seemingly low
toxicity. Their safety profile makes overuse of these
drugs an increasingly common custom [3]. Many
patients receive PPIs for unapproved or inappropriate
indications. Those include: nonspecific abdominal
symptoms without acid-related disease features,
prescription with a low dose of NSAIDs in
asymptomatic or low risk patients “just in case,” but
the most common reason for long-term therapy is its
continuation although the problem had already been
resolved [4].
With the advent of over-the-counter
omeprazole, self-directed PPI therapy is now widely
available, though this increases the potential for its
inappropriate use. The risk of a minor symptomatic
adverse effect from PPIs (nausea, diarrhea, or
headache) is low, approximately 1-3%, with no
significant differences noted between the PPIs [5].
Serious adverse events are rare, with case reports of
interstitial nephritis induced by omeprazole [6] and
hepatitis with omeprazole and lansoprazole [7,8].
Nevertheless, there have been emerging concerns
with reports of potential long-term adverse effects
associated with the use of PPIs. These include
alteration of absorption of vitamin B12, especially in
elderly patients [9], hypomagnesemia [10], increased
risk of osteoporotic fractures [11], and effect on
pharmacokinetics, pharmacodynamics and drug
interactions [12].
A recently performed retrospective study,
based on a population of 99,269 patients showed that
long-term use of PPIs is associated with increased
risk of developing chronic kidney disease and death
[13]. Overuse of PPIs is also of concern in
hemodialysis (HD) patients. End stage kidney disease
patients, in an HD program, commonly suffer from
many comorbid diseases like arterial hypertension,
ischemic heart disease, chronic heart failure, and
diabetes mellitus. This makes them medically prone
to taking many different, potentially interacting,
drugs.
The aim of the present study was to evaluate
the prevalence of PPI use and the medical indications
for their prescription among a cohort of chronic HD
patients. Secondarily, the study was to assess
patients’ awareness about the medical effects of these
drugs.

MATERIALS AND METHODS
The study was performed in 78 prevalent
HD patients being treated in the 1st Department of
Nephrology and Transplantation with Dialysis Unit at

the Medical University of Bialystok. All patients
were fully informed about the aim of the study and
gave their consent. Patients were on a conventional
maintenance HD program (three times a week, 4-4.5
hours per HD session).
The study was based on the medical history
taken individually from the patients (survey about
drugs they take with intention of revealing PPIs,
medical indications for the treatment, their awareness
of the mechanism and effects of action of this class of
medication). Information obtained this way was
verified and complemented by a review of medical
documentation. The collected information included:
clinical characteristic of the patients (age, sex, and
etiology of chronic kidney disease) as well as
medications prescribed and their quantity. In the case
of treatment with PPIs: the type of drug prescribed,
information
who
prescribed
the
therapy
(gastroenterologist, nephrologist, or other specialist),
medical indications for and the duration of therapy
were retrieved. Finally patients’ awareness of
indications, mechanisms and effects of action of this
class of medications were verified.
Interpretation of the proper indications for
PPI administration were limited to cases of:
 Barrett’s esophagus
 esophageal peptic stricture
 GERD / esophagitis / dyspepsia
 ulcer healing and/or Helicobacter pylori
eradication
 upper GI bleed (including varices)
 Zollinger-Ellison syndrome
 short bowel syndromes
 peptic ulcer disease prophylaxis for patients
taking NSAID / aspirin / steroid/
clopidogrel; according to bleeding risk
assessment.
Descriptive statistics of variables are
expressed as mean ± SD and numbers (%). Chi2 test
was used to compare variables as appropriate.
Differences were regarded as statistically significant
when p< 0.05. Statistical analysis was performed
with the use of Statistica 9.0 (StatSoft, Inc. Tulsa,
Okla., USA).

RESULTS
Seventy eight patients participated in the
study. Patients’ mean age was 65±15 years, and 53%
were male (n=41). The etiology of kidney disease
was as follows: diabetic nephropathy 19% (n=15),
autosomal dominant polycystic kidney disease 18%
(n=14), glomerulonephritis 17% (n=13), hypertensive
nephropathy 9% (n=7), and other or unknown (n=22).
Forty-six of the examined patients (59%)
were treated with PPIs. Most PPI users were
administered omeprazole (n=30; 65%); pantoprazole
was selected in eleven (24%) patients (Table 1).
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Table 1 Frequency and type of PPI administration in the studied group
Proton pump inhibitor

N

%

Omeprazole

30

65

Pantoprazole

11

24

Others

5

11

Total

46

100

Almost half (n=22; 48%) of the patients
taking PPIs had no medical indications for this
therapy. Prescription of PPIs without accepted
medical indications is more common among

nephrologists and other physicians when compared
with gastroenterologists (p<0.05). Generally,
gastroenterologists prescribed PPIs according to the
accepted medical guidelines (Table 2).

Table 2 Prescribing PPIs in accordance with medical guidelines
Accordance with medical guidelines

Specialist

Yes (n)

No (n)

Nephrologists

4

6

Other physicians

6

15

Gastroenterologists

13

1

Number of pills administered/day

Results of the study revealed that 28%
(n=13) of the patients taking PPIs were familiar with
the mechanism of action of the drugs. A total of 47%
(n=21) of patients taking PPIs were on chronic
therapy (regular schedule), while 27% (n=12) took
the drug as a rescue therapy (“as needed”), related to
the presence of symptoms. Patients on chronic
treatment were more often the ones treated according

to the medical guidelines (p<0.05) when compared
with others. The study showed that 15% (n=7) of
patients took PPIs at an inappropriate time.
Figure 1 depicts the daily pill burden for HD
patients. It ranges from 1 to 15 different drugs per
day with an average of 6, as shown in the study.
However, there is no relation between taking PPIs
and the daily pill burden among HD patients.
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Figure 1 Daily pill burden among HD patients

DISCUSSION
The present study shows that the majority
(59%) of the examined HD patients currently take or
have been taking PPIs, which is a common

phenomenon [3,4] both in the general and the chronic
kidney disease population [14]. Noteworthy is the
fact that long term PPI therapy increases the risk for
enteric infections - Clostridium difficile [15],
Campylobacter, Salmonella [16]. There is also
41
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evidence of an increased risk of osteoporosis and
bone fractures, nutritional deficiencies of vitamin
B12, iron [17], and impaired calcium and magnesium
absorption [18,19] related to PPI therapy. Recent
studies have suggested that avoidance of PPIs may
prevent the development of dementia [20].
Although omeprazole is the most popular
PPI among the examined patients, pantoprazole
seems to be safer, because of a reported lower risk of
drug interactions [21,22]. Furthermore, pantoprazole
has no influence on the pharmacodynamics or
pharmacokinetics of drugs like: carbamazepine,
diazepam, diclofenac, digoxin, ethanol, glibenclamide, metoprolol, nifedipine, phenpro-coumon,
phenytoin, theophylline, or warfarin [21].
According to our study, the main indication
for prescribing PPIs was the prophylaxis or treatment
of peptic ulcer disease. Gastroenterologists were the
physicians most commonly prescribing PPIs in
accordance with the medical guidelines.
As the study shows, almost half of HD
patients taking PPIs had no medical indication for it.
Similar studies consistently present that PPIs are
overprescribed in both primary and secondary
medical care [23]. A total of 40% of examined
patients admitted a lack of awareness of the
mechanism of action of PPIs; they described them
mostly as “protective.” Our findings are consistent
with studies reporting a lack of knowledge
concerning this group of drugs among patients in
general practice [24]. This phenomenon might be
caused by poor patient-doctor communication. We
should also consider a patient’s personality and age
[24], which make a physician’s efforts even harder.
The results of the present study indicate that
a substantial number of patients take the drug at a
wrong time or manner – occasional use. Some
patients took PPIs at night, in contrast to the
recommendation of a once-daily morning dosage [25]
prior to a meal [26]. Furthermore, many of them were
not aware of this importance. PPI failure is a frequent
problem in gastroenterology clinics and at the
primary care level as well [27]. Patients’ knowledge
about the treated disorder and prescribed drug is
crucial to successful treatment [24]. One quarter of
the examined patients had admitted to taking the
drugs “as needed,” however occasional use of PPI
does not provide appropriate acid inhibition or
clinical response [28,29].
A high daily pill burden increases the
problem of lack of compliance. The more pills are
prescribed, the more possible it is to skip portions of
drugs by patients [30]. HD patients are a specific
group suffering from comorbidities in many ways.
Not only do they take many drugs, but also they are
cared for by several specialists. These factors could
make adhering to medical recommendations a
problem for patients. Better communication might
also prevent drug interactions, caused by insufficient
awareness about the medications prescribed by other
specialists. All of these arguments clearly point out

that information about treatment should be more
transparent and abundant, which leads to the fact that
doctors should dedicate more time and patience to it.
This study has potential limitations, such as
a relatively small number of examined patients and
gaps in their medical documentation. We are aware
that a larger trial is needed in order to draw a final
conclusion.

CONCLUSIONS
The results of this study reveal the problem
of PPI overuse among HD patients. They often do not
know when to take the drug or how the drug works.
Among
the
medical
specialists,
only
gastroenterologists prescribe PPIs according to the
accepted guidelines, whereas other doctors mostly
prescribe PPIs without clear medical indications. The
most popular PPI used in the HD population is
omeprazole. There is a necessity to develop
communication skills among doctors to improve
patient adherence to their recommendations and
improve the effectiveness of treatment.

Conflicts of Interest
The authors declare no conflicts of interest.

REFERENCES
1. Heidelbaugh JJ, Goldberg KL, Inadomi JM.
Adverse Risks Associated With Proton Pump
Inhibitors. Gastroenterol Hepatol (N Y). 2009
Oct;5(10):725–34.
2. Regal RE, Osta AD, Parekh VI. Interventions to
curb the overuse of Acid-suppressive medications
on an inpatient general medicine service. P T.
2010 Feb;35(2):86–90.
3. Naunton M, Peterson GM, Bleasel MD. Overuse
of proton pump inhibitors. J Clin Pharm Ther.
2000 Oct;25(5):333–40.
4. Walker NM, McDonald J. An evaluation of the
use of proton pump inhibitors. Pharm World Sci.
2001 Jun;23(3):116–7.
5. Laine L, Ahnen D, McClain C, Solcia E, Walsh
JH. Review article: potential gastrointestinal
effects of long-term acid suppression with proton
pump inhibitors. Aliment Pharmacol Ther. 2000
Jun; 14(6):651–68.
6. Muriithi AK, Leung N, Valeri AM, Cornell
LD, Sethi S, Fidler ME, Nasr SH. Clinical
characteristics, causes and outcomes of
acute interstitial nephritis in the elderly. Kidney
Int. 2015 Feb;87(2):458-64.
7. Koury SI, Stone CK, La Charité DD. Omeprazole
and the development of acute hepatitis. Eur J
Emerg Med. 1998 Dec;5(4):467–9.
8. Sandig
C, Flechtenmacher
C, Stremmel
W, Eisenbach C. Pantoprazole induces severe
acute hepatitis. Z Gastroenterol. 2011 Feb;49(2):
207-10.
42

Prog Health Sci 2017, Vol 7, No 1 Using proton-pump inhibitors among hemodialysis patients ONLINE FIRST
9. Kapadia C. Cobalamin (Vitamin B12) deficiency:
is it a problem for our aging population and is the
problem compounded by drugs that inhibit gastric
acid secretion? J Clin Gastroenterol. 2000
Jun;30(1):4–6.
10.Janett
S, Camozzi
P, Peeters
GG, Lava
SA, Simonetti
GD, Goeggel
Simonetti
B, Bianchetti MG, Milani GP. Hypomagnesemia
Induced by Long-Term Treatment with ProtonPump Inhibitors. Gastroenterol Res Pract. 2015
May;2015:951768.
11.Targownik LE, Lix LM, Metge CJ, Prior HJ,
Leung S, Leslie WD. Use of proton pump
inhibitors and risk of osteoporosis-related
fractures. CMAJ. 2008 Aug;179(4):319–26.
12.Thomson ABR, Sauve MD, Kassam N,
Kamitakahara H. Safety of the long-term use of
proton pump inhibitors. World J Gastroenterol.
2010 May;16(19):2323–30.
13. Arora P, Gupta A, Golzy M, Patel N, Carter RL,
Jalal K, Lohr JW. Proton pump inhibitors are
associated with increased risk of development of
chronic kidney disease. BMC Nephrol. BioMed
Central; 2016 Aug;17(1):112.
14. Strid H, Simrén M, Björnsson ES. Overuse of
acid suppressant drugs in patients with chronic
renal failure. Nephrol Dial Transplant. 2003
Mar;18 (3):570–5.
15. Reimer C. Safety of long-term PPI therapy. Best
Pract
Res
Clin
Gastroenterol.
2013
Jun;27(3):443–54.
16.Leonard J, Marshall JK, Moayyedi P. Systematic
review of the risk of enteric infection in patients
taking acid suppression. Am J Gastroenterol.
2007 Sep;102(9):2047–56; quiz 2057.
17. Lucas LM, Gerrity MS, Anderson T. A practicebased approach for converting from proton pump
inhibitors to less costly therapy. Eff Clin Pract.
2001 Nov-Dec;4(6):263–70.
18.Sipponen P, Härkönen M. Hypochlorhydric
stomach: a risk condition for calcium
malabsorption and osteoporosis? Scand J
Gastroenterol. 2010;45(2):133–8.
19. Yang YX, Lewis JD, Epstein S, Metz DC. Longterm proton pump inhibitor therapy and risk of
hip fracture. JAMA. 2006 Dec;296(24):2947–53.
20. Gomm W, von Holt K, Thomé F, Broich K,
Maier W, Fink A, Doblhammer G, Haenisch B.
Association of Proton Pump Inhibitors With Risk
of Dementia. JAMA Neurol. 2016 Apr;73(4):410.
21.Steinijans VW, Huber R, Hartmann M, Zech K,
Bliesath H, Wurst W, Radtke HW. Lack of
pantoprazole drug interactions in man: an updated
review. Int J Clin Pharmacol Ther. 1996 Jun; 34
(6):243-62.
22. Beil W, Sewing KF, Kromer W. Basic aspects of
selectivity
of
pantoprazole
and
its
pharmacological actions. Drugs Today (Barc).
1999 Oct;35(10):753–64.
23. Pham CQD, Regal RE, Bostwick TR, Knauf KS.
Acid suppressive therapy use on an inpatient

internal medicine service. Ann Pharmacother.
2006 Jul-Aug;40(7–8):1261–6.
24.Hungin AP, Rubin G, O’Flanagan H. Factors
influencing compliance in long-term proton pump
inhibitor therapy in general practice. Br J Gen
Pract. 1999 Jun;49(443):463–4.
25.Müssig S, Witzel L, Lühmann R, Schneider A.
Morning and evening administration of
pantoprazole: a study to compare the effect on 24hour intragastric pH. Eur J Gastroenterol Hepatol.
1997 Jun;9(6):599–602.
26. Kuo B, Castell DO. Optimal dosing of
omeprazole 40 mg daily: effects on gastric and
esophageal pH and serum gastrin in healthy
controls.
Am
J
Gastroenterol.
1996
Aug;91(8):1532–8.
27. Fass R, Shapiro M, Dekel R, Sewell J. Systematic
review: proton-pump inhibitor failure in gastrooesophageal reflux disease--where next? Aliment
Pharmacol Ther. 2005 Jul;22(2):79–94.
28.Wolfe MM, Sachs G. Acid suppression:
optimizing therapy for gastroduodenal ulcer
healing, gastroesophageal reflux disease, and
stress-related
erosive
syndrome.
Gastroenterology. 2000 Feb; 118(2 Suppl 1):S931.
29. Boparai V, Rajagopalan J, Triadafilopoulos G.
Guide to the use of proton pump inhibitors in
adult patients. Drugs. 2008;68(7):925–47.
30. Spagnoli A, Ostino G, Borga AD, D’Ambrosio R,
Maggiorotti P, Todisco E, Prattichizzo W, Pia
L, Comelli M. Drug compliance and unreported
drugs in the elderly. J Am Geriatr Soc. 1989 Jul;
37(7):619–24.

43

