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ABSTRACT
Aim: In this Study, we aimed to determine the knowledge, attitude, and awareness of family medicine residents

about Proton Pump Inhibitors (PPls).

Methods: An online questionnaire with 33 questions was sent to the 142 residents of the Family Medicine Clinics
of Prof. Dr. Cemil Tascioglu City Hospital, Gaziosmanpasa Training and Research Hospital, Sisli Etfal Training and
Research Hospital, and Haseki Training and Research Hospital.

Results: When the participants' answers to the true/false questions about PPIs were analyzed, almost all
physicians answered the question about the ideal intake of PPls 30-60 minutes before breakfast correctly (97%).
93% of them indicated various recommendation options they preferred for the patient, including avoiding heavy
meals / fatty foods, avoiding alcoholic and acidic/carbonated drinks, smoking cessation, and diet. Participating
physicians also answered correctly with a high percentage that pantoprazole is the proton pump inhibitor with the
lowest likelihood of drug interactions; that PPIs alter the effectiveness of ketoconazole, levothyroxine, and
clopidogrel; and that omeprazole affects the concentration of diazepam, warfarin, and phenytoin. It was also
found that a high percentage of physicians (69%) were correctly informed about the need for cautious use of PPIs
in patients with renal insufficiency. The question about the use of PPIs in pregnancy was the question most
frequently answered incorrectly by physicians, by almost half. The preferred source of information for the
participants was training in the clinics (70%).

Conclusions: Physicians should refresh their knowledge by receiving the necessary up-to-date training. Trainings
to improve the knowledge, attitudes, and awareness of doctors should be continued regularly.
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INTRODUCTION

Proton pump inhibitors (PPIs) are benzimidazole
derivatives that strongly block gastric acid
secretion and are among the most commonly used
groups of drugs worldwide. The indications for
proton pump inhibitors, which are safe and
the of acid-related

effective in treatment

diseasessuch as for controlling dyspeptic
symptoms, reducing the recurrence of erosive
diseases, and protecting gastric structures, are
clearly defined in the guidelines. However, long-
term use is common and can lead to complications
difficile

B12 deficiency,

such as  Clostridium infection,

pneumonia, bone fractures,

anemia, and renal failure [1].

An estimated 20-80% of people worldwide who
take proton pump inhibitors do so without an
approved indication [2]. In addition, the overuse
of proton pump inhibitors represents an economic
burden on the healthcare system. Physicians'
awareness and knowledge of PPIs are believed to
play a very important role in regulating the use of
these drugs and avoiding side effects, drug-drug
interactions, and inappropriate use of PPIs. Taking
all these into consideration, this study was
planned to determine the knowledge, attitude, and
awareness of family medicine residents about

PPIs.
METHODS

This study was conducted after the approval of
Prof. Dr. Cemil Tascioglu City Hospital Clinical
Research Ethics Committee, dated 19/09/2022 and
E-48670771-514.99. An

numbered online
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questionnaire with 33 questions was sent to the
142 residents of the Family Medicine Clinics of
Prof. Dr. Cemil Tascioglu City Hospital,
Gaziosmanpasa Training and Research Hospital,
Sisli Etfal Training and Research Hospital, and

Haseki Training and Research Hospital.
Statistical Analysis:

We utilized the SPSS 15.0 (Statistical Package for

the Social Sciences, version 21) statistical
software to analyze our research outcomes,. The
normal distribution was assessed using the
Kolmogorov-Smirnov test. Descriptive statistics
were provided for numerical variables, including
minimum, maximum, median, mean, and standard
deviation, while categorical variables were
presented in terms of frequency and percentage.
For numerical variables that did not meet the
criteria of a normal distribution, median and
interquartile ranges were provided. For comparing
qualitative data, Pearson's Chi-Square Test was
applied. We considered a p-value less than 0.05 to
be statistically significant when interpreting our

results.
RESULTS

Among the participants, 69% were female, 45%
were married, the median age was 29 (IQR:4)
years, and the median duration of employment
was 3 (IQR:3) years. In addition, 88% were family
medicine residents and 37% had been working in

their profession for 5 or more years.

Although 71% of the participants stated that they
had no known history of disease, 7% of them
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stated that they had experienced
gastritis/gastroenteritis. Regarding the use of PPIs
for themselves as a physician, 43% of physicians
stated that they use PPIs for some indications in
their lives, and 86% of the users stated that they

use PPIs only "when symptoms are present".

In the study, 50% of physicians responded to the
question "On average, how often do you prescribe
PPIs in your daily routine outpatient clinic?" as
"often" " (Figure 1). Again, physicians indicated
that they most frequently prescribe PPIs for
"gastroesophageal reflux disease" (87%), followed
(60%) and
gastroprotective purposes in addition to other

(47%) (Figure 2). Among the

by "acute/chronic gastritis" "for
medications"
medication groups for which PPIs were prescribed
in addition to other medications for
gastroprotective purposes, "NSAIDs" had the
highest rate, followed by "steroids" in second

place (Figure 3).

PPI prescription frequency
10%

-

= Often

50%
40% ’

= Sometimes Rarely

Figure 1: Participants' PPI prescription

frequency
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Figure 3: Participants' concomitant PPI

prescriptions for gastroprotective purposes

The active ingredients most preferred by doctors
were pantoprazole with 83% and lansoprazole
with 53%. Omeprazole was in last place with
10%. In addition, esomeprazole and rabeprazole
were significantly more commonly preferred by
physicians with 5 or more years of experience
than by physicians with 0-4 years of experience

(p=0.041and p<0.001 respectively) (Table 1).
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Table 1. Evaluation of the PPI preparations preferred by the participants according to the year of

profession

Time spent in the profession (years)

0-4 years 5 years and more

n % n % p-value
Which active | Esomeprazole 14 15.7 16 30.2 0.041
substance(s) of | Lansoprazole 47 52.8 31 58.5 0.510
PPIs do you | Omeprazole 6 6.7 8 15.1 0.106
prescribe most | Pantoprazole 77 86.5 41 77.4 0.159
often? Rabeprazole 10 11.2 19 35.8 <0.001
Pearson Chi-Square test
The active ingredients esomeprazole and source of information were significantly more

rabeprazole are preferred at a significantly higher
level among the participants who chose medical

books and journals as a source of information

likely to warn their patients about side effects
when prescribing PPIs and were significantly

more likely to respond positively to the question

compared to those who did not (p=0.002; p=0.009 regarding "Acute interstitial nephritis/chronic

respectively). In addition, those who chose this kidney disease" as a possible side effect (p=0.047

and p=0.015 respectively) (Table 2).

Table 2. Evaluation of the knowledge, awareness, and attitudes of the participants who chose medical
books and journals as sources of information about PPIs

Source of Information medical books and journals
Yes No

n % n % p-value
Which active | Esomeprazole 224 17 20.2 0.755
substance Lansoprazole 1 534 47 56.0 0.768
(s) of PPIs do | Omeprazole 1 19.0 3 3.6 0.002
you  prescribe | Pantoprazole 0 86.2 68 81.0 0.411
most often? Rabeprazole 8 31.0 11 13.1 0.009
How often do | Often 1 19.0 14 16.7 0.047
you warn your | Sometimes 1 534 30 35.7
patients  about | Rarely 6 27.6 40 47.6
side effects when
prescribing
PPIs?
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What side effects | Decreased absorption 75.9 52 61.9 0.081
do you inform | of vitamin B12
your patients | Decreased absorption 58.6 47 56.0 0.752
about when | of iron
taking PPIs? Hypomagnesemia 15.5 7 8.3 0.183
Acute interstitial 15.5 3 3.6 0.015
nephritis/chronic
kidney disease
Bone loss/fracture 39.7 28 333 0.440
Fundus polyps 13.8 8 9.5 0.429
Clostridium difficile 52 2 24 0.399
infection
Pneumonia 34 1 1.2 0.567
Dementia 0.0 1 1.2 1.000

Pearson Chi-Square test

Among the participating physicians, those with a
history of gastritis/gastrointestinal disease were

significantly more likely to prescribe PPIs for

gastroprotective purposes in addition to other
medications and to inform their patients to avoid
alcoholic and acidic/carbonated beverages than
physicians without a history of known disease

(Table 3).

Table 3. Knowledge, awareness, and attitudes about PPI among participants with chronic diseases

History of known disease

No Gastritis/Gastro- Others

esophagal reflux disease

n % n % n % p-value
How often do you | Often 55 545 |6 54.5 10 | 333 |0.057
prescribe PPIs in
your daily routine Sometimes 34 33.7 | 4 36.4 19 | 63.3
outpatient clinic? | Rarely 12 119 |1 9.1 1 33
In which cases are | Gastro-esophagal reflux 88 87.1 |9 81.8 26 | 86.7 | 0.767
PPIs most | disease
commonly Functional dyspepsia 38 376 | 4 36.4 11 |36.7 |1
prescribed? Helicobacter pylori 24 | 238 |4 36.4 13 | 433 | 0.098

eradication treatment
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Peptic ulcer disease 33 327 |3 27.3 9 30 0.912

Acute/Chronic gastritis 58 574 |7 63.6 20 | 66.7 | 0.64

Post-gastrectomy gastritis 4 4 1 9.1 1 33 0.596

In addition to other drugs 45 446 |9 81.8 12 | 40 0.046

for gastroprotective

purposes

Due to patient demand 41 406 |5 45.5 12 |40 0.947
Do you advise | I don't make suggestions 6 59 1 9.1 3 10 0.441
your patients on |Dietary advice 63 62.4 |9 81.8 23 | 76.7 |0.189
lifestyle - changes |7 o eioht 31 | 307 |4 36.4 13 433 | 043
when preseribing |- vy meals/fatty | 85 | 842 | 11 10.0 26 | 867 | 0.544
PPIs? foods

Avoiding alcoholic and 61 60.4 | 10 90.9 25 | 833 [0.014

acidic/gas drinks

Avoiding coffee 71 70.3 | 10 90.9 25 | 833 |0.154

Quitting smoking 60 594 |9 81.8 24 | 80 0.057
In addition, physicians with a history of In this study, more than half of the physicians

gastritis/gastrointestinal disease were significantly
more likely to correctly answer the question
"PPI/misoprostol should be prescribed for chronic
use of NSAIDs in the elderly, even in the absence
of concomitant risk factors such as peptic ulcers or

dyspepsia/gastrointestinal than

symptoms"

physicians without a history of known disease.
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stated that they informed patients about the side
effects, particularly the reduced absorption of
vitamin Bl12 and iron. In addition, bone
loss/fractures, hypomagnesemia, fundus polyps,
acute interstitial nephritis/chronic kidney disease,
clostridium difficile infection, pneumonia, and
dementia were also reported, albeit to a lesser

extent (Table 4).
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Table 4. Evaluation of the frequency of PPI prescription status of the participants

n %
Frequency of warning patients about Often 25 17.6
side effects when prescribing PPIs Sometimes 61 43.0
Rarely 56 39.4
Frequency of side effects for which Decreased absorption of vitamin B12 96 67.6
information on PPI use was provided Decreased iron absorption 81 57.0
Bone loss/fracture 51 359
Hypomagnesemia 16 11.3
Fundus polyps 16 11.3
Acute interstitial nephritis/chronic kidney 12 8.5
disease
Clostridium difficile infection 5 3.5
Pneumonia 3 2.1
Dementia 1 0.7

When the participants' answers to the true/false
questions about PPIs were analyzed, almost all
physicians answered the question about the ideal
intake of PPIs 30-60 minutes before breakfast
correctly (97%). 93% of them indicated various
recommendation options they preferred for the
patient, including avoiding heavy meals / fatty
foods, avoiding alcoholic and acidic/carbonated

drinks, smoking cessation, and diet.

Participating physicians also answered correctly
with a high percentage that pantoprazole is the
proton pump inhibitor with the lowest likelihood

of drug interactions; that PPIs alter the

effectiveness of ketoconazole, levothyroxine, and
clopidogrel; and that omeprazole affects the
concentration and

of diazepam, warfarin,

phenytoin. It was also found that a high

percentage of physicians (69%) were correctly
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informed about the need for cautious use of PPIs
in patients with renal insufficiency (Table 5). The
question about the use of PPIs in pregnancy was
the question most frequently answered incorrectly
by physicians, by almost half (Table 5). The
preferred source of information for the
participants was training in the clinics (70%)

(Figure 5).
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Figure 5: Participants' preferred sources of
information
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Table S. Evaluation of participants' true-false questions and answers about PPIs

Questions n %
PPIs are prodrugs activated in the acid environment of the True 118 83.1
stomach that suppress gastric acid secretion through False 22 15.5
irreversible inhibition of H+/K+ ATPase in gastric parietal [ don't know
cells ( True) ? H
In the treatment of uncomplicated peptic ulcer or erosive True 89 62.7
peptic esophagitis, the use of PPIs at full therapeutic dose for |False 29 20.4
more than 8-12 weeks is not appropriate and there is an I don't know
indication for dose reduction or discontinuation in a shorter 24 16.9
time (True)
IAlthough there are challenges in the eradication of True 99 69.7
Helicobacter pylori, PPIs are used as a component of all False 26 18.3
treatment regimens (2 times a day for an average of 10-14 I don't know
days) (True) 17 12.0
Aspirin, Clopidogrel, NSAIDs, or Steroids are appropriate True 13 9.2
without PPI in patients with a history of ulcers or symptoms of|False 127 89.4
dyspepsia-OR ( False) I don't know 2 1.4
In chronic use of NSAIDs in the elderly, PPI/misoprostol True 108 76.1
should be given, even in the absence of concomitant risk False 23 16.2
factors such as a history of ulcer or dyspepsia-OR symptoms [ don't know 11 7.7
In case of non-response to empirical treatment, alarm True 138 97.2
symptoms, and the presence of new-onset symptoms in False 2 1.4
patients older than 50 years of age, the patient should be I don't know
referred to the relevant specialist for further investigations 2 1.4
such as endoscopy, etc. (True)
PPI should be used with caution in patients with renal True 98 69.0
insufficiency (True) False 20 14.1
[ don't know 24 16.9
PPIs should ideally be taken 30-60 minutes before breakfast ( [True 138 97.2
True) False 3 2.1
[ don't know 1 0.7
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The absorption of most PPIs is reduced by an average of 50% [True 67 47.2
when taken with a meal. However, Rabeprazole and False 14 9.9
Pantoprazole can be taken after a meal (True) I don't know 61 43.0
In cases such as prophylaxis of NSAID-induced gastropathy, [True 94 66.2
Barret's esophagus, and Zollinger-Ellison syndrome, we assess{False 23 16.2
the need for chronic PPI therapy and generally do not stop I don't know
treatment (True) 2 176
PPIs do not alter the efficacy of ketoconazole, levothyroxine, [True 12 8.5
and clopidogrel (False) False 97 68.3
[ don't know 33 23.2
Omeprazole may increase the concentration of diazepam, True 92 64.8
warfarin, and phenytoin. If there is an indication for PPI use in[False 4 2.8
patients on warfarin, a PPI other than omeprazole should be [ don't know
preferred (True) 40 324
Pantoprazole is the proton pump inhibitor with the lowest True 103 72.5
probability of drug-drug interaction (True) False 16 11.3
[ don't know 23 16.2
A step-by-step approach is supported in the treatment of True 68 47.9
GERD in pregnancy. Initially, it can be treated by changing [False 55 38.7
diet and lifestyle. Antacids, including alginic acid, are I don't know
recommended if necessary. PPI cannot be given if there is no 19 13.4
response (False)
Esomeprazole, Lansoprazole, Pantoprazole, and Rabeprazole [True 97 68.3
have pregnancy category B. However, there are insufficient  [False 12 8.5
studies on their safety in pregnant women (True) [ don't know 33 23.2
Omeprazole has a risk category of C in pregnant women, but [True 45 31.7
this drug has the most studies on safety (True) False 13 9.2
[ don't know 84 59.2

GERD: Gastro Esophageal Reflux Disease NSAID: Non-steroidal anti-inflammatory drug PPI: Proton pump inhibitor
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DISCUSSION

Comparing the data of our study with the available
data, there are mostly similarities in terms of
frequency of PPIs prescribing and indications, but
the proportion of PPIs prescribing for
gastroprotective purposes in addition to other drugs,

especially NSAIDs, is significantly higher.

In a study conducted abroad, omeprazole was the
most commonly used PPIs until 2012, after which its
use gradually declined. During the same period, the
use of pantoprazole increased significantly and it

became the leading PPIs in 2020 [3].

It is assumed that physicians' experience, individual
preferences, drug costs, and companies' promotional
activities and, in particular, interactions between
PPIs and drugs influence preferences for an active
substance [4-8]. Previous studies showed show that
physician education is an effective way to reduce the
number of inappropriately prescribed PPIs [9-12].
Among other studies, a review conducted in the
United States of America emphasized the clarity and
simplicity of treatment reduction protocols given to
patients and the education of physicians responsible
for prescribing for a successful strategy, particularly
regarding actions to take in the event of symptom
recurrence [13]. Comparing the data from different
studies, the level of knowledge of physicians in our
study about the side effects of PPIs and the rate of

education of their patients is significantly higher.

A review of the existing studies shows that most of
the studies focused on the patients in our country
[14-18] and only a few studies examined the
awareness of physicians about PPIs [19, 20]. Future

studies can make an important contribution to

56

Eur J Human Health 2024; 4(2): 47-58.

preventing inappropriate PPIs use and potential
adverse drug interactions by educating and raising
awareness among patients as well as physicians and

other healthcare professionals [21, 22].

In conclusion, PPIs are among the most commonly
prescribed medications today and studies have
reported potentially harmful side effects associated
with PPIs. Although some of the results of these
studies are controversial,

they are important.

Furthermore, over-prescribing of PPIs creates
economic costs and contributes to polypharmacy.
With the increasing number of observational studies
showing an association between PPIs and numerous
side effects, a holistic, comprehensive and
multifaceted approach is needed to prevent misuse
and not to overlook the potentially life-saving
benefits of PPIs. In addition, prescribing guidelines
for re-evaluation of PPIs should be developed to
ensure rational drug use and tapering strategies in
maintenance therapy. Physicians should refresh their
knowledge by receiving the necessary up-to-date
training. Meeting patients' expectations, educating
them about reported side effects, and listening to
them patiently based on empathy are invaluable for
a good doctor-patient relationship and an effective
treatment process. Trainings to improve the
knowledge, attitudes, and awareness of doctors

should be continued regularly.
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