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The most commonly prescribed drugs in healthcare systems are proton pump
inhibitors (PPIs). Several studies have found that globally PPIs are frequently used without
proper justification. Appropriate and updated knowledge about PPI among medical professionals
is essential to enhance the rationale of PPI application. The present study with this goal
was initiated to evaluate the understanding and behavioral practices toward PPI use among
resident doctors in a tertiary care teaching hospital in Pune, western India. A cross sectional
survey using structured questionnaire. The questionnaire was completed by 137 resident
doctors. 82.5% of them prescribed acid-suppressing drugs for acute gastritis and other drugs
in combination with them as the most common indications for the majority of their patients.
These prescriptions were based on the consultant's or unit's policy, and resident doctors were
not given the liberty to breach this policy. 71.5% of the respondents chose PPIs as their first
choice, and 75.1% preferred the oral route. 10.2% of them claimed to have encountered a PPI-
related adverse event. Despite the fact that 75.9% of the respondents preferred to prescribe PPIs
for short durations, a lack of awareness about the possible risks associated with chronic PPI
use was noted. 58.4% of resident doctors preferred using the step-down strategy, but 19.7% of
participants were unaware of step up or step down when prescribing PPIs. The concept of drug
interactions with the co-administration of PPI was also less understood by study participants.
In the present survey study participants had less knowledge on correct indications for PPI
usage as they fared PPI over any other acid-reducing medications to majority of their patients.
There was also a lack of understanding of PPI adverse drug reactions, drug-drug interactions,
and specific PPI administration approaches.
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Proton pump inhibitors (PPIs) are one
of the most commonly used types of drugs in the
world, and there are many articles about how to use
them correctly and how not to use inappropriately.*
There are reports indicating PPI prescriptions have
climbed dramatically worldwide.'*#® Global studies
have also revealed that the excessive use of PPIs

in both intensive and non-intensive care settings
places a significant financial burden on health-care
systems."* However, a systematic assessment of
the attitudes and practices of health care providers
towards the use of these drugs for improving
the rational use of PPIs in developing countries,
including India, is lacking.!*!? For a variety of GI
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diseases related to acid, proton pump inhibitors
(PPIs) are among the most commonly prescribed
medications in healthcare systems. There are
published recommendations and guidelines for
using PPIs in various clinical conditions.'*'s

Despite the existence of guidelines, many
studies have noted the uncontrolled use of these
medications. Even in the absence of risk factors,
PPIs are frequently administered to patients who
are on nonsteroidal anti-inflammatory drugs
(NSAIDs).** This method can make it more likely
that a drug will have side effects and be a waste
of money. PPI medication for a short period is
usually well tolerated. Continuous PPI usage,
however, has been associated with a greater risk of
infections, osteoporosis, and other significant side
effects, including fractures, bone marrow toxicity,
community-acquired pneumonia, Clostridium
difficile diarrhea, etc.!¢

As there are few studies from developing
nations on the extent of prescribing and
appropriateness of PPI use, the attitudes and
behaviors of healthcare professionals regarding
the use of this class of drugs need to be rigorously
evaluated.'*!2

For the application of PPIs to be more
logically justified, resident doctors’ knowledge
of PPIs is crucial. In view of this, we conducted
a questionnaire-based study to assess resident
doctors’ knowledge, attitude, and prescribing
practices of gastric acid suppressants, particularly
PPIs, at a tertiary care hospital in western India.

MATERIAL AND METHODS

A cross-sectional, observational study
among resident doctors from clinical branches in
a tertiary care teaching hospital in Pune, Western
India, was conducted. The study was approved by
the Institutional Ethics Committee (BVDUMC/
IEC/E4), and written informed consent was
obtained from all the participating resident
doctors. An extensive search of the literature on
the internet turned up little information about
the prevalence of awareness of the proper usage
of PPIs among resident doctors, particularly in
developing countries in a tertiary care hospital. The
sample size calculations were thus based on the
assumption that 50% of the residents had correct
knowledge regarding the rational use of PPIs. with
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a95% confidence limit and a 5% tolerance for error
applied in the Rao software online formula'”'® to
estimate a reasonable sample size, which amounted
to 137 participants. Hence, of the total 212 resident
doctors in our study setup, we surveyed 137
resident doctors of clinical departments who were
involved in prescribing PPI [Medicine, Surgery,
Gynecology, Orthopedics, Anesthesiology].

The study questionnaire was created
after referring to similar kinds of research studies
carried out in other clinical settings.'"'*?* The
questionnaire’s first section included demographic
data such as name, age, and gender, followed
by the knowledge-assessing section, which
included queries aimed at gathering data such as
correct choice, recommended method of delivery,
and required duration of gastric acid-reducing
medications. In the following section, resident
doctors’ viewpoints were included, along with how
well they comprehended the course of treatment
and were aware of the risks of PPI use. Inquiries
regarding common indications and dangers, as well
as potential risks associated with long-term PPI
usage, had a choice of many responses to opt for.

Before the major survey, the questionnaire
was given to relevant professionals in the fields
of pharmacology and medicine for scrutiny. The
designed questionnaire was pretested among ten
resident doctors in a comparable setting (pilot
study). The questionnaire was adjusted in light
of expert recommendations and results from a
pilot study. The necessary modifications had been
incorporated in the final questionnaire and utilized
among study participants.

Statistical Analysis: Data were entered
into Microsoft Excel (MS Office 2008), and
statistical analyses were conducted using SPSS
version 28.0 (IBM SPSS, Chicago). The results
are presented as frequencies and percentages.

RESULTS

137 resident doctors from chosen clinical
branches completed the questionnaire, and the
majority of them were male resident doctors (64%),
with an average age between 20 and 30 years.

The resident doctors’ drug prescriptions
were based on the consultant’s or unit’s policy,
which is common in tertiary care practices, and
they were not given any flexibility in doing so.
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Fig. 1. Indications for prescribing acid suppressing drugs according to study participants

= Increased risk of community acquired pneumonia
= Incresed risk of Clostridium difficile infection

= Increased risk of hip fractures/osteoporosis

Fig. 2. Participants’ knowledge about adverse effects on long term use of PPI
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100% of the respondent doctors confirmed
that they had given their patients antiulcer
medications.

82.5% reported prescribing acid-
suppressing medications (PPI and H2 blockers)
for the majority of their patients, 3.6% of whom
almost always administered them. About 71%
of respondents reported PPIs were often the first
acid-suppressing medication they had chosen,
and 75.1% of them preferred the oral route for
their administration. The majority of the study
participants (75.9%) prescribed PPI once daily
for a duration of less than 1 week, which is the
recommended duration. Also, the majority of the
resident doctors (92%) knew that oral PPI intake
should be in the morning before breakfast.

The commonest indications for which
resident doctors prescribed acid suppressive drugs
were acute gastritis (89%), in combination with
other drugs (84%), followed by prophylaxis against
stress ulcers. (39%) [Figure 1]

Only 14 resident doctors (10.2%) reported
experiencing a PPI-related adverse event and
specifically mentioning nausea, vomiting, and

Table 1. Participants’ knowledge about drug
interactions with PPI

Drugs No. of responses Percentage
Aspirin 12 8.8
Warfarin 33 24.1
Digoxin 15 10.9
Iron 48 35
Any other 0 0
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diarrhea as the adverse events. When asked about
any possible adverse effects with PPI, a total of 94
responses were received from the 88 participants
(64.2%) who opted to respond to this question.
According to the responses on the awareness of
the risks inherent with long-term usage of PPIs,
just 16% of the participants were aware of a higher
risk of community-acquired pneumonia, 48%
knew about Clostridium difficile infection, and
30% knew about hip fractures or osteoporosis as
a long-term risk with PPI. [Figure 2]

83 (60.6%) residents stated that drug
interactions can happen with the co-administration
of PPI with other medications. When persistently
administered with PPIs, they found that medications
like iron (35%) and warfarin (24%), besides a few
others, can cause clinically significant interactions.
Unfortunately, none of the participants was
aware that all drugs mentioned in Table 1 could
have possible drug—drug interactions when co-
administered with PPIs.

In response to an open-ended inquiry
about recommendations for therapeutic approaches
while using acid suppressing agents, 19.7%
of participants were unable to name any such
approach. When prescribing PPI to their patients,
58.4% of resident doctors preferred using the
step-down strategy, while 21.9% of participants
preferred the step-up approach. Only 5.1% of the
respondents who answered correctly stated that they
should wait seven to eight weeks before switching
from one strategy to another. Only 13.13% of the
resident doctors in the study suggested that GERD
patients should change their lifestyle.

= Step Up
= Step Down
No Response

Fig. 3. Study Participants’ Practice- approach while prescribing the PPI
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DISCUSSION

PPI is overused and often used without
proper justification, according to several studies
worldwide.***2122 Appropriate and updated
knowledge about PPl among medical professionals
is essential to enhance the rationale of PPI
application. There are not many studies evaluating
prescription drug usage and the appropriateness
of using PPI in developing countries, including
India."'® In view of this, the present study was
initiated to evaluate the understanding and
behavioral practices toward PPI use among the
resident doctors in the study setting.

The extent of use of drugs for reducing
gastric acid was high in the present study and among
the majority of the study participants. PPIs were the
acid-suppressing medication of choice for 71.5% of
respondents. Our study findings are similar to those
of earlier studies '*** conducted in India and other
developed countries where the majority of patients
were prescribed acid-suppressing medications and
PPI was the top choice among these medications.
Though the majority of resident doctors preferred
oral PPIs, some of them opted for intravenous PPI
for acid suppression in their hospitalized patients.
The authors have mentioned that parenteral PPIs
are frequently prescribed by doctors instead of oral
PPIs to achieve higher therapeutic efficacy.'®!? Oral
PPI appears to be as effective as parenteral PPI, and
only a small percentage of patients with upper GI
bleeding require parenteral PPI administration.”

Prescription of acid suppressive agents in
acute gastritis is appropriate and has been found in
other studies such as this one, but treatment in these
cases should ideally begin with H2 blockers and
be stepped up to PPI after 6-8 weeks if necessary.
Step-up therapy (treat for eight weeks with H2
blockers; if symptoms do not improve, switch to
PPI) or step-down therapy are the preferred empiric
approaches (treat initially with PPI; then titrate to
the lowest efficient drug type and dosage). 19.7% of
the study respondents were unable to name any such
approaches while prescribing PPI to their patients.
Our research revealed that a significant percentage
of doctors chose PPIs over H2 blockers, and as a
result, it was impossible to avoid a rise in treatment
costs. The selection of appropriate approaches
for PPI prescriptions was not implemented in
the current system with valid indications. Proven
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techniques, including step-down, step-up, and on-
demand therapy with PPIs, should be applied in
our tertiary teaching hospital in order to optimize
the cost-effectiveness of PPI-based treatment.
Because the prescription of drugs, including PPIs,
by resident doctors is primarily determined by
the consultant’s policy, educational interventions
to all clinicians, including resident doctors, for
appropriateness and encouragement for step-down
approaches following regular review of ongoing
indications for PPI use, as well as de-prescribing
PPI policy without valid indication, could be
beneficial.

A PPI is the first-line treatment for
patients with erosive esophagitis noticed during
an endoscopy. PPIs, as “prophylactic” gastro-
protective medications, were mentioned by study
participants as being prescribed to patients on
NSAIDs, similar to other studies.*>!° But it is
illogical to recommend PPI to every patient who
takes NSAIDs.» Patients suffering from chronic
conditions who need NSAIDs should be given
coxib, misoprostol, or a PPI if GI risk factors are
present. However, without a thorough assessment
of their Gl risk factors, such patients are frequently
offered gastro-protective medications on an
empirical basis.'"” From a scientific perspective,
even consistently administering PPI to the
majority of in-patients without evident reasons is
inappropriate. National and international guidelines
specifying the rational indications for prescribing
PPI are available and should be referred to by
clinicians during their practice.'*"

Even though the majority of our
respondents opted to only administer PPIs for short
durations (75.9%), we noted a lack of awareness
about the possible risks associated with long-term
PPI usage. According to their understanding of the
risks inherent with prolonged use of PPIs, just 16%
of the resident doctors were aware of a higher risk
of community-acquired pneumonia. The hazards
of Clostridium difficile infection and hip fractures
or osteoporosis associated with chronic use of
PPI were also less well understood.'® A study by
Patel et al. on the usage of acid suppressants also
concluded that excessive PPI prescriptions may be
a risk factor for negative side effects, medication
interactions, additional cost, and even incorrect
prescriptions.® According to a recent study, Wu
B et al reported six AKI (acute kidney injury) and
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CKD (chronic kidney disease) signals related to
PPI. The median duration for CKD was greater
than for AKI; however, the authors here indicate
that a significant percentage of patients experienced
renal damage after one year of PPI medication. A
meta-analysis by Yang et al. in 2017 also revealed
that PPI use might be linked to untoward effects
on the kidneys in patients with certain risk factors,
like young age, high-dose PPI use, existing kidney
damage, concurrent use of nephrotoxic agents, etc.
Hence, PPI-associated kidney injury should be
considered a major risk with chronic use of this
class of drugs, and the significance of prudent PPI
use should be highlighted in clinical settings.?’

In the present study, 61% of residents
stated that drug interactions can happen with the
co-administration of PPI with other medications.
But besides one or two drugs mentioned in Table
1, none of the participants was aware that all
drugs mentioned could have possible drug—drug
interactions when co-administered with PPIs.
Inappropriate PPI prescriptions may cause adverse
drug reactions. Only a small number of PPI-drug
interactions are clinically important, since different
PPIs have varying propensities to interact with
other medications. According to a study conducted
by Blume H et al., in contrast to lansoprazole,
pantoprazole, and rabeprazole, which have
lesser affinities for particular CYP isoenzymes,
omeprazole and esomeprazole have a higher
possibility for drug interactions (high affinity for
CYP2C19 and moderate affinity for CYP3A4).%

Doctors’ lack of knowledge of these could
exacerbate the problem of PPI usage. Therefore,
rational prescribing is necessary when using PPIs
in hospital practice.

There is no institute or unit policy in
the current study set up for prescribing PPIs with
documentation of indications in accordance with
guidelines. Rational PPI use can benefit from
simple, resident-driven quality improvement
initiatives that use valid approaches for reviewing
the patient’s indication. Also, specific measures
like regular audits, feedback to prescribers, and
educational interventions for rational prescribing
of PPIs may be helpful in preventing PPI abuse.

Despite the helpful findings gathered from
our study, a few limitations need to be mentioned.
Firstly, our findings regarding knowledge, attitude,
and behavior about PPI usage among resident
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doctors may be influenced by self-reporting bias
and an overestimation of positive information.
Secondly, the applicability of the findings from
this data may be constrained because this survey
only included resident doctors in a single tertiary
teaching hospital.

CONCLUSION

PPI overuse is still a regular practice in
Indian hospitals. There is a lack of understanding
about the proper indications for PPI use, as our
study participants recommended PPI over any
other acid-reducing medication to the majority of
their patients, primarily as a consultant’s policy.
Low level of knowledge regarding adverse drug
reactions, drug-drug interactions with PPIs, and
specific approaches for PPI delivery regimens was
also noticed.
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