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Abstract

AIM

To evaluate the characteristics of the prescription of the
proton pump inhibitor drugs (PPI) and the adherence
to the indications of the guidelines regulating the
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reimbursement limitations set forth by the Italian Drug
Agency.

METHODS

Thirty general practitioners (GP) participated in the study,
providing data on more than 40000 patients in total. The
population was divided into non occasional users of PPI
drugs (PPI users) and non-users (PPI non-users) based
on evidence of a prescription of at least 3 packs of PPIs in
the last 90 d before analysis. The data provided allowed
an assessment of compliance with the requirements of
eligibility for PPI reimbursement according to the Italian
Drug Agency rules, in order to obtain subpopulations
which complied or not with the rules.

RESULTS

Six thousand three hundred and twenty-two patients were
found to be PPI users, accounting for 14.9% of the patient
population. PPI users were more frequently female, older
and more frequently diagnosed with gastroesophageal
reflux disease, gastric or duodenal ulcers, arthropathy,
heart disease and cancer than the rest of the population.
PPI users had more frequently received prescriptions
for non-steroidal ant-inflammatory drugs (NSAIDS), ace-
tylsalicylic acid (ASA), oral anticoagulant therapy (OAT)
and systemic steroids. PPI reimbursement resulted
applicable to 69.3% of the PPI users, but a potential for
reimbursement of PPI prescriptions was identified in the
non PPI users for the treatment of peptic or reflux disease
(8.5%) and for the protection of gastric damage caused
by NSAIDS (6.1%). Patients who are potentially eligible
for reimbursement are older, diagnosed with arthropathy
and heart disease more frequently and most commonly
receive NSAID and ASA prescriptions compared with PPI
users who do not satisfy eligibility requirements. Patients
in whom it was not possible to identify conditions related
to prescription suitability were more frequently associated
with use of OAT.

CONCLUSION

A substantial number of patients who apparently do not
meet prescription suitability conditions can be identified,
but among non PPI users on the contrary, it is possible
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to identify an equal number of patients for whom
prescription would be suitable. Poor suitability can be
identified in the population receiving OAT. Thus, there is
scope for decreasing inappropriate use of PPI drugs by
adhering to certain criteria and by involving all interested
parties.

Key words: Proton pump inhibitors; Appropriateness;
General practice; Gastroprotection; Peptic disease

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This study was carried out in a large unselected
population to evaluate the characteristics of proton
pump inhibitor (PPI) prescription and the adherence to
the guidelines regulating the reimbursement limitations
set forth by the Italian Drug Agency. A substantial
number of patients who apparently do not meet
prescription suitability conditions can be identified, but
among non-PPI users on the contrary, it is possible
to identify an equal number of patients for whom
prescription would be suitable. According to our data
the greatest problems in clinical decision originate in
patients in antithrombotic therapy.
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INTRODUCTION

Proton pump inhibitors (PPI) are among the most
prescribed drugs in the world since their indications for
use are manifold, including the treatment of gastro-
esophageal reflux disease (GERD), peptic ulcer disease,
the prevention of gastric damage by non-steroidal ant-
inflammatory drugs (NSAIDS) and acetylsalicylic acid
(ASA), dyspepsia and infection by Helicobacter pylori
(H. pylori)**. There are five PPIs available in Italy
(omeprazole, pantoprazole, lansoprazole, rabeprazole
and esomeprazole), representing between 5% and 10%
of total pharmaceutical prescriptions, similar to other
countries®”.,

PPIs are generally well tolerated and have few side
effects but their prolonged use has been associated
with various problems due to mechanisms which are
especially related to the extensive and persistent
inhibition of gastric acid secretion and the competitive
inhibition of hepatic cytochrome P450%*,

Due to the high efficacy of PPIs in controlling the
symptoms of upper gastrointestinal diseases, treatment
often becomes ongoing and difficult to suspend™.: This
often makes it difficult to determine the prescription
suitability of PPIs!**¢,

For this reason, rules to limit the reimbursement
of these drugs which are paid for by the Italian
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National Health Service were introduced by the Italian
Drug Agency twenty years ago. These were draw up
according to the conditions of proven effectiveness
and following major international guidelines. Table 1
describes the eligibility requirements for reimbursement
of PPI prescriptions according to the Italian Drug Agency
rules.

The aim of the study was to retrospectively evaluate,
using the patient files provided by a large group of
General Practitioners (GPs), the characteristics of PPI
prescription and their adherence to the indications of
the guidelines regulating the reimbursement limitations
set forth by the Italian Drug Agency.

MATERIALS AND METHODS

Forty of the 400 GPs of the Health Agency of Bologna
(Northern Italy) were requested to participate in the
study. GPs were asked to submit a file containing
anonymous data of all adult patients at 1 June 2015.
This was obtained using an automated procedure
available in the software which is used to manage
clinical data. Demographic variables, presence of clinical
diseases and drug use were reported in the file. A single
database to obtain general population data was then
created. The population was divided into non occasional
users of PPI drugs (PPI users) and non-users (PPI non-
users) based on evidence of a prescription of at least 3
packs of PPIs in the last 90 d before analysis (1 pack =
14 tablets). The data provided allowed an assessment
of compliance with the requirements of eligibility for PPI
reimbursement according to the Italian Drug Agency
rules, in order to obtain subpopulations which complied
or not with the rules. Table 1 describes the eligibility
requirements for reimbursement of PPI prescriptions
according to the Italian Drug Agency rules.

Differences between populations were evaluated
using analysis of variance and the chi-squared test. P <
0.05 values were selected as the statistical significance
limit. The statistical review of the study was performed
by a biomedical statistician. The study did not need to
be submitted to the Ethics Committee as retrospectively
conducted on anonymous database.

RESULTS

Thirty GPs participated in the project and provided
anonymous data files for 42548 patients. The study
population was made up of 19632 males (46.1%) and
22916 females (53.9%) with a mean age 53 years
(28.4% over 64 years old). This study population did
not differ from the whole population on record at Health
Agency of Bologna, which comprehends about 750000
adults (44% male and 56% female), of whom about
210000 (28%) are over 64 years old.

Six thousand three hundred and twenty-two patients
were found to be PPI users, accounting for 14.9%
of the patient population. Table 2 summarizes the
characteristics of PPI users compared to non-PPI users.
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Table 1 Rules of the Italian Drug Agency for the refund of proton pump inhibitor drugs

The prescription of PPI refundable by the National Health Service is limited to

The prevention of serious complications of the upper gastrointestinal tract in patients in chronic treatment with NSAIDS or in antiaggregant therapy

with low doses of ASA, provided there is one of the following conditions of risk: (1) history of past digestive hemorrhage or peptic ulcer not healed

with Helicobacter pylori treatment; (2) concomitant therapy with anticoagulants or cortisone; and (3) advanced age
Duration of treatment 4 wk (occasionally 6 wk): Duodenal or gastric ulcer, in association with drugs eradicating the infection; GERD with or without

esophagitis (first episode)

Duration of treatment extended to reevaluate after one year: Zollinger-Ellison syndrome; relapsing duodenal or gastric ulcer; GERD with and

without esophagitis (relapsing)

PPI: Proton pump inhibitor; GERD: Gastroesophageal reflux disease; ASA: Acetylsalicylic acid; NSAIDS: Non-steroidal ant-inflammatory drugs.

Table 2 Characteristics of proton pump inhibitor-users (at least

3 packs in 90 d) and non-proton pump inhibitor-users 77 (%)

All PPl-users  Non PPI users
Patients 42548 6322 36226
Males 19632 (46.1) 2520 (39.9) 17112 (47.2)
Aged over 64 yr 12084 (28.4) 3902 (61.7) 8182 (22.6)
GERD 5769 (13.6) 2980 (47.1) 2789 (7.7)
Peptic ulcer 689 (1.6) 375 (5.9) 314 (0.9)
Arthropathy 15661 (36.8) 3786 (59.9) 11875 (32.8)
Heart disease 3932 (9.2) 1674 (26.5) 2258 (6.2)
Neoplasms 3384 (8.0) 1076 (17.0) 2308 (6.4)
Use of NSAIDS 1131 (2.7) 416 (4.6) 715 (2)
Use of ASA 4522 (10.6) 2017 (31.7) 2505 (6.9)
Use of OAT 1127 (2.6) 500 (7.9) 627 (1.7)
Use of systemic steroids 547 (1.3) 306 (4.8) 241 (0.7)
EGD scopy 5772 (13.6) 2626 (41.5) 3146 (8.7)
Test per H. pylori 4761 (11.2) 1641 (26.0) 3120 (8.6)
PPI refundable for 4105 (9.6) 1896 (30.0) 2209 (6.1)
prevention of gastric
damage by NSAIDS
PPI refundable for peptic 6340 (14.9) 3265 (51.6) 3075 (8.5)
ulcer or GERD
PPI refundable for 9368 (22.0) 4383 (69.3) 4985 (13.8)
prevention of gastric
damage by NSAIDS or
peptic ulcer or GERD

All the features differ significantly (P < 0.01) between the two groups.
PPI: Proton pump inhibitors; GERD: Gastroesophageal reflux disease;
Heart disease: Heart failure, coronary ischemic disease, major heart valves
disease; NSAIDS: Non steroid inflammatory drugs; ASA: Acetylsalicylic
acid; OAT: Oral anticoagulant therapy; EGDscopy: Esophageal-gastro-
duodenal endoscopy; H. pylori: Helicobacter pylori.

The two groups were statistically different when
all the evaluated conditions were compared. PPI users
were more frequently female, older and more frequently
diagnosed with gastroesophageal reflux disease, gastric
or duodenal ulcers, arthropathy, heart disease and cancer
than the rest of the population. PPI users had more
frequently received prescriptions for NSAIDS, ASA, oral
anticoagulant therapy (OAT) and systemic steroids. In
addition, PPI users had been more frequently prescribed
an esophagogastroduodenoscopy (EGDscopy) and tests
for the diagnosis of H. pylori infection.

Based on the clinical characteristics of the patients,
it was possible to determine the prevalence of patients
in the two groups who satisfy requirements set forth by
Italian Drug Agency rules and who may be eligible for
PPI reimbursement. Based on the data available, PPI
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reimbursement for the protection of gastric damage
caused by NSAIDs is applicable to 30% of PPI users, for
ulcers or GERD disease it is applicable to 51.6%, for at
least one of the two cases it is applicable to 69.3% of
the group. One thousand nine hundred and thirty-nine
out of 6322 (30.7%) patients do therefore not comply
with PPI prescription suitability according to the Italian
Drug Agency.

However potential conditions which are eligible for
PPI reimbursement are identifiable for peptic or GERD
disease in 8.5% of the non-PPI users (equal to 3075
out of 36226 patients) and for the protection of gastric
damage caused by NSAIDS in 6.1% of patients (in
2209 out of 36226 patients).

Figure 1 shows, relative to the total study po-
pulation, the PPI users who comply with PPI prescription
suitability for the protection of gastric damage caused
by NSAIDS (1896), the PPI users who are not suitable
for prescription (1939) and the non-PPI users who are
suitable for prescription for the protection of the gastric
damage from NSAIDS (2209), relative to the total study
population.

Table 3 shows the characteristics of PPI users who
do or do not comply with reimbursement eligibility
conditions. The two groups were statistically different
in relation to some characteristics. Patients who were
potentially eligible for reimbursement were older, were
more frequently diagnosed with arthropathy and heart
disease and more frequently received NSAID and
ASA prescriptions compared with PPI users who do
not satisfy eligibility requirements. Also PPI users who
comply with reimbursement characteristics were most
frequently associated with prescriptions of NSAIDS and
ASA. Patients in whom it was not possible to identify
conditions related to prescription suitability were more
frequently associated with OAT prescriptions.

PPI users considered suitable for prescription were
more frequently subjected to EGDscopy and tests for
the diagnosis of H. pylori infection. No differences were
found between the two groups with regard to gender,
frequency of malignancies or prescription of systemic
steroids.

DISCUSSION

The results of this survey describe the actual prescribing
behaviour of a large group of GPs related to the use of
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Table 3 Characteristics of proton pump inhibitors-users with

or without refundable conditions according to the Italian Drug
Agency n (%)

PPI PPl not P value
refundable refundable

Patients 4383 1939

Males 1762 (40.2) 758 (39.1) ns
Aged over 64 yr 2967 (67.7) 935 (48.4) 0.01
Arthropathy 2717 (62.0) 1069 (55.1) 0.01
Heart disease 1263 (28.8) 411 (21.9) 0.01
Neoplasms 64 (17.4) 312 (16.1) ns
Use of NSAIDS 333 (7.6) 83 (4.3) 0.01
Use of ASA 1857 (42.4) 150 (7.7) 0.01
Use of OAT 255 (5.8) 245 (12.6) 0.01
Use of systemic steroids 201 (4.6) 105 (5.4) ns
EGDscopy 1984 (45.3) 642 (33.1) 0.01
H. pylori test 1232 (28.1) 409 (21.1) 0.01

All the features differ significantly (P < 0.01) between the two groups,
except for gender, frequency of neoplasms and use of systemic steroids.
PPI: Proton pump inhibitors; GERD: Gastroesophageal reflux disease;
Heart disease: Heart failure, coronary ischemic disease, major heart valves
disease; NSAIDS: Non steroid inflammatory drugs; ASA: Acetylsalicylic
acid; OAR: Oral anticoagulant therapy; ns: Not significant; EGDscopy:
Esophageal-gastro-duodenal endoscopy; H. pylori: Helicobacter pylori.

PPI drugs.

Unlike other analyses based purely on the ass-
essment of administrative databases, this study allows
a connection to be made between the prescription data
and the records of clinical diagnoses. The analysis of a
database of over 40000 patients allows us to highlight
the fact that long-term prescription of PPI drugs is
found in almost 15% of the population. These data are
not dissimilar to those available on the whole Italian
population™, and show how PPI users present a number
of dlinical conditions (heart disease, cancer, arthropathy,
use of ASA, OAT, systemic steroids, NSAIDS) which
characterises them as a potentially fragile population.
Epidemiological data showing an association between
PPI and clinically dangerous conditions (e.g., ischemic
heart disease, renal failure, pulmonary disease) must
therefore be interpreted with caution since PPIs could
actually be used as markers of fragility (probably not
always properly) in populations with a high prevalence of
serious diseases!”'¥, 1t is very difficult to compare the
prevalence of PPI users obtained in our work with that of
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Figure 1 Subgroups of the population of the study
divided according the use of proton pump inhibitors and
the conditions for refund established by the Italian Drug
Agency. 'For the prevention of gastric damage of NSAIDS.
Grey: PPl-users with refundable drug according the Italian Drug
Agency because of protection of gastric damage by NSAIDS
(4.5%); Black: PPI-users without identifiable refundable drug
(4.6%); Dark Grey: Non PPl-users with identifiable need of the
protection of gastric damage by NSAIDS (5.2%); White: The
remaining population (85.7%); PPI: Proton pump inhibitors;
NSAIDS: Non steroid inflammatory drugs.

other studies carried out on selected populations and in
Countries with different health system, as highlighted by
a recent study conducted in Sweden®™.

In any case, the main interest of this study concerns
prescription suitability based on the requirements for
reimbursement eligibility drawn up by the Italian Drug
Agency. The methodology of the study has allowed
the identification of potential reimbursement eligibility
for 69% of PPI users. This is therefore a significant
proportion of patients in an area of apparently poor
suitability.

On the other hand over 2000 patients can be iden-
tified in the population of non-users who comply with
reimbursement eligibility criteria for the prevention of
damage caused by NSAIDs and over 3000 patients
diagnosed with GERD or gastric/duodenal ulcers in
whom the use of PPIs could be appropriate. There is
therefore a need to rebalance PPI prescription patterns
by reassessing patient characteristics according to
overall suitability criteria™®"!.

The study data have made it possible to better
define the characteristics of PPI users who are not
suitable for PPI prescription. This population, as well
as being comprised of younger patients and a lower
prevalence of joint disease, heart disease and NSAIDS
use, shows an extremely interesting higher prevalence
of OAT use and no differences in the prevalence of
cancer or use of systemic steroids.

This could indicate that the most effort to modify
treatment in order to promote proper use of PPIs could
be made among younger patients using OAT in the
absence of further gastric hemorrhagic risk factors.

It is important to note that the current reimbur-
sement eligibility criteria were drafted more than 10
years ago. Without an updated version it is difficult and
disadvantageous to use PPIs in clinical conditions which
are known to potentially cause serious gastrointestinal
bleeding, such as the use of new strategies in anti-
platelet and anticoagulation therapy®®® and the use of
reuptake inhibitors of serotonin especially in conjunction
with ASA and NSAIDS"*,

It should also be noted that these problems are
widespread when used by hospital doctors®**?®, but the
prescribing behaviour of GPs greatly influences PPI use
since they are the main prescribers of the drug'®..
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A study of the Italian College of General Practitioners
showed that almost half of PPIs are suggested or
encouraged by specialists, with different degrees of
agreement depending on the disease and the type of
specialist™®.

This study has limitations due to the retrospective
method and due to the potential of poor accuracy of
data logging which is typical to databases. In particular,
clinical conditions related to prescription suitability such
as the diagnosis of GERD or the use of ASA may not
be recorded correctly, as due to their very low cost,
some patients prefer to buy them without an NHS-paid
prescription.

It should be noted that this study takes into account
only the use of PPI and does not take account of the
use of other drugs such as receptor antagonists H2.

A substantial number of patients who apparently
do not meet prescription suitability conditions can be
identified, but among non-PPI users on the contrary, it
is possible to identify an equal number of patients for
whom prescription would be suitable. It is possible that
a large proportion of poor suitability can be identified in
the population receiving OAT.

Even taking into account that the current rules of
reimbursement eligibility in Italy have not undergone an
adequate update in response to changes in the use of
potentially gastrolesive medications, there is no doubt
scope for decreasing inappropriate use of PPI drugs by
adhering to certain criteria.
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Most studies showing a wide use of PPIs suspected for an inadequate
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between clinical characteristics of the patient and the relative drug prescription.

Innovations and breakthroughs

The study clearly shows that most patients who do not meet prescription
suitability conditions can be identified in the population receiving anticoagulant
treatments. On the contrary, among patients not receiving PPls, it is possible to
identify an equal number of patients for whom prescription would be suitable.

Applications

The findings of this study can help the drug prescribers and the integrated units
formed by specialists and general practitioners to identify specific areas of
intervention to improve the suitability of the use of this class of drugs.

Terminology

There are five PPIs available in ltaly (omeprazole, pantoprazole, lansoprazole,
rabeprazole and esomeprazole). This study does not take account of the use of
other drugs such as receptor antagonists H2. The population was divided into
non occasional users of PPI drugs (PP users) and non-users (PPI non-users)
based on evidence of a prescription of at least 3 packs of PPIs in the last 90 d
before analysis (1 pack = 14 tablets).

Peer-review

This is an interesting retrospective analysis of PPl use in Italy assessing
adherence to the indications of the guidelines issued by the Italian Drug
Agency.
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