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Abstract

Background: Real-World Evidence (RWE) provides in-
sights into patient outcomes reflecting current practices
under existing healthcare system conditions. Longitudi-
nal patient data are a source of information that can be
used to track treatments for anonymised individual pa-
tients over time. Arterial hypertension is one of the most
common chronic diseases in Poland, leading to serious
complications, especially if undiagnosed and not proper-
ly controlled. Fixed-dose combinations of antihyperten-
sive drugs become more and more popular in the treat-
ment of hypertension. The objective of this study was to
analyze real-life treatment patterns and medication costs
in patients with hypertension treated with the most pop-
ular ACEI in Poland - ramipril, in monotherapy, loose
and fixed combinations.

Methods: This analysis was based on the longitudinal
prescription database (IMS “LRx”) of individual, ano-
nymized patients structured by product, prescribing doc-
tor specialty and patient age group and sex, sourced from
dispensing transactions of 3367 chain and non-chain
pharmacies, in the Polish open-care market. The peri-
od of analysis covers 20 months (January 2014 - August
2015). It is based on 1 488 053 patients and 9 023 582 pre-
scriptions. Cost calculations were performed from pay-
er’s and patient’s perspectives.

Results: Owing to the availability of multiple treatment
options, patterns in hypertension treatment in Poland are
very complex, even when considered only at the molecule
level. Furthermore, switching to fixed-dose combination
therapy based on ramipril resulted in savings for patients
as well as the public payer.

Conclusion: Wider use of fixed-dose combinations is a
cost saving option both for patients and the public payer.

Introduction

“The notion that evidence can be reliably placed in hi-
erarchies is illusory (...). Observational studies too
have defects but they also have merit. Decision makers
need to assess and appraise all the available evidence”.
This statement made by Sir Michael Rawlins - the Presi-
dent of the National Institute for Health and Care Excel-
lence - supports reaching beyond randomized controlled
trials as a source of information on health technologies!.
The term Real-World Evidence (RWE) or Real-World
Data (RWD) comprises various types of data sets in-
cluding information about epidemiology, effectiveness,

safety, and costs of treatment, all generated and analyzed
outside the framework of randomized controlled trials
(RCTs)”. RWE provides insights into patient outcomes
in a real-life setting, reflecting current practices under
existing healthcare system conditions. It enriches infor-
mation on efficacy obtained from clinical trials by add-
ing data on effectiveness usually collected from a broader
patient population (fig. 1).

Patient data reflects a shift in evidence
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RWE comprises a wide scope of data sources: electronic
medical records (EMRs), (payers/insurers) claims data,
national surveys, disease specific registries, surveil-
lance systems, online communities, data on prescription
patterns, marketing, sales and distribution, (human)
genome data. If we treat these groups as primary data
sources, then secondary sources based on processed, an-
alyzed and researched data can be further distinguished.
Observational studies frequently use retrospective data
from administrative databases or EMRs. In contrast,
a cohort study is a longitudinal study where a group of
persons with the same characteristics and defined ex-
posure is followed in time until the outcome of interest
occurs. Sometimes patient-reported outcomes (PROs)
are measured: in this case information is provided by pa-
tients themselves (fig.2)"?.

Among the main stakeholders using RWE in medicine
and healthcare one can list: regulatory agencies, (state)
payers, (state) insurance companies, healthcare provid-
ers, health technology agencies, clinicians, patients, man-
ufacturers, and consultants. In Poland, key stakeholders
have not yet fully embraced RWE as an evidence source,
despite the fact that their involvement seems to be crucial
in the further development of this domain. The recent-
ly performed analysis based on an exploratory survey to
map current awareness and expectations of physicians,
related to practical outcomes data, showed significant in-
terest and broad spectrum of possible actions to improve
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formal use of RWE in Poland”. Some of these efforts
have already started: e.g. related to the health technol-
ogy assessment (HTA) guidelines update currently per-
formed by an expert group at the Polish Agency of Health
Technology Assessment and Tariff System'*. However,
still few guidelines exist regulating usage of RWE in de-
tail>*¢, and some of them are devoted to one type or one
therapeutic area only”*.

Sources of Real-World Data (RWD)

RWD is PATIENT data
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Scientific quality and validity of information generated
from RWE depend on sample size, representativeness vs.
prevalence and incidence of the disease, completeness
and clarity of the parameters coupled with the level of
standardization™.

Longitudinal patient data are generally considered as
any anonymized patient- level information that can be
tracked over time for an individual patient. In accordance
with respective data privacy legislation, no personal data
regarding patient, prescriber or pharmacy are collected
or stored. As a result, such database contains exclusively
anonymized information. Longitudinal patient informa-
tion can help many stakeholders in the healthcare sector
answer patient related questions, learn how medicine in
real-world is practiced over time, along with actual treat-
ment outcomes. This insight, coupled with cost data, can
be useful in decision making processes leading to further
optimized allocation of health care resources both at cen-
tral, regional and individual practice levels'”.

Hypertension is one of the most common chronic diseases
in Poland, leading to serious complications, especially if
undiagnosed and not controlled properly. Ischemic heart
disease, myocardial infarction and stroke are the leading
causes of death worldwide and, despite a significant im-
provement', are still challenges for the healthcare sec-
tor in Poland. Diuretics, beta-blockers, angiotensin con-
verting enzyme inhibitors (ACEI), angiotensin receptor

antagonists and calcium antagonists are commonly used
as a first-line therapy in arterial hypertension monother-
apy. Unfortunately, monotherapy is often insufficient in
controlling patients’ condition, requiring treatment with
more than one antihypertensive agent. Therefore fixed-
dose combinations of antihypertensive drugs become
more and more popular in the treatment of arterial hy-
pertension. They are also recommended by many guide-
lines, including Polish ones, as an effective and relatively
safe therapeutic option’l. Still the efficacy of cardiovas-
cular prevention is hampered by several problems includ-
ing: monitoring; inadequate choice of medication; poor
compliance and adherence to treatment; and sometimes
cost of treatment. For these reasons all main stakehold-
ers, medical professionals, (public) payers and patients
themselves should be interested in selecting effective and
cost-effective treatment options.

The objective of this study was to analyze real-life treat-
ment patterns and medication costs in patients with hy-
pertension treated with the most popular ACEI in Poland
- ramipril in monotherapy, loose and fixed combinations.

Methods

This analysis is based on longitudinal prescription da-
tabase of individual anonymized patients (IMS “LRx”)
structured by product, prescribing doctor specialty
and patient age group and sex, sourced from dispens-
ing transactions in the Polish open-care market, from
3367 chain and non-chain pharmacies (out of a total of
14 372 pharmacies in Poland in September 2015). All an-
alytics are patient centric and market specific, calculated
on an individual transaction basis collected every month
from each pharmacy. Treatment dynamics considerations
are based on a strict episode concept. Therapy episodes
are calculated based on prescriptions and their durations.
Free combinations of drugs in the same market caused by
prescriptions on different days or by different doctors are
taken into account in order to determine therapy com-
binations. If prescription duration is not available in
the data, it is calculated based on existing information.
Treatment pattern model was based on static and dynam-
ic sub-models. The first one took into account initiation
of treatment, treatment change and adding a new therapy
to an existing one, as well as a permanent or temporary
treatment termination. Continuation or restart of the
therapy was considered in the static sub-model (fig. 3).

Figure 3 p
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Dynamic and Static Treatment Pattern, Treatment Duration Calculation
Description with example . Present
Group IKEd (X=focus product, O=other product) Last period period
New Therapy start with the focused Brand - - X
Win Win from another therapy in the defined market o} X
Add-On Therapy extension alongside an existing therapy o O+X
Restart Therapy restart of analyzed Brand after a gap of treatment X - X
i Remaini i fth i iod with a rel h
emaining patients of the previous period with a relevant therapy
Repgat episode inthe current period X X
| Off Drug Mo active prescription in according month X -
Mo follow-up prescription for last 12 months after the last on drug
End period. The end classification substitutes the first temporary Off - - -
Drug classification.
Loss Loss to anothertherapy in the defined market X o
Drop-Off The focused product is stopped from a free combination 0+X 9]
Xrepresents a therapy episode of the focus therapy and O represents a therapy episode of a competitive therapy. Therapy
episodes are calculated market specific based on prescriptions and prescription durations per patient.

Figure 3.
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Total volume and value of ramipril and ramipril combi-
nations market was derived from the IMS Pharmascope
database, and prices sourced from the drug prices data-
base IMS Refundator, created from the extant reimburse-
ment list issued by the Ministry of Health as of November
2015.

Cost calculations were performed from payer’s and pa-
tient’s perspectives.

This analysis covers the 20 months period from January
2014 - August 2015. It’s based on 1 488 053 patients and
9 023 582 prescriptions.

Results

Ramipril is the most frequently prescribed angiotensin
converting enzyme inhibitor (ACEI) in Poland with ap-
proximately 300 000 patients treated. Its popularity was
the primary reason this drug was chosen for analyses.
The second most popular drug - perindopril - is used
by approximately 80 000 patients. From January 2014 to
March 2015 the number of patients treated with rami-
pril grew month on month to reach a plateau, since when
there has been a slow decline. In the 21 month period

under analysis, the number of patients on perindopril
was relatively stable. Antihypertensive drugs from dif-
ferent therapeutic classes, as well as those used in fixed
dose combinations like indapamide, hydrochlorothia-
zide or felodipine, were also analyzed for the same period
(fig. 4).

A number of patients treated with a fixed dose combi-
nations is much lower with 30 000 and 25 000 patients
receiving perindopril- indapamide and perindopril- am-
lodypine products, respectively. Ramipril- amlodipine
combination, although not the most commonly pre-
scribed, is the most dynamically increasing group of
products (fig. 5).

A detailed analysis of ramipril monotherapy treatment
patterns shows the majority of patients repeat the treat-
ment, there are a substantial number of off-drug patients
in each period and there are many newly initiated pa-
tients (fig. 6).

Analysis of instances of combination therapy among hy-
pertensive patients indicates the most dynamic growth in
the use of ramipril-amlodipine preparations (fig. 7a) and
more stable usage of ramipril-felodipine and ramipril-hy-
drochlorothiazide (fig. 7b and 7c¢).
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Both the initiation of hypertensive therapy and any sub-
sequent changes are mainly prescribed by family medi-
cine doctors and internal medicine specialists, with a less
pronounced contribution from cardiologists (fig. 8 and
fig. 9). This applies to ramipril monotherapy as well as
fixed combination treatment.
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Figure 9.

Owing to the multiple potential treatment options, treat-
ment patterns in hypertension, even considered only at
international names level, are very complex. They should
be analyzed one by one with a certain degree of detail.
For example: patients on a ramipril-amlodipine fixed
combination would previously have been treated with
ramipril alone, amlodipine alone, or a loose combination
of these 2 drugs, or with another hypertension treatment

(i.e. indapamide, perindopril, enalapril, perindopril-in-
dapamide combination, lisinopril or others) (fig. 10).
If one tries to consider all changes in ramipril-treated pa-
tients the picture becomes very complex (fig. 11).
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Annual Sales Patient Cost NHF Cost |Average Patient |Average NHF
I Molecule/combination Patient Cost [PLN] % of total NHF Cost [PLN] % of total |pack price [PLN] |pack price [PLN]

1. Amlodipine 14 970 449 99 159 132 51% 96 496 659 49% 6,62 6,45
2. Felodipine 41539 1 066 985 100% 0 0% 25,69 0,00
3. Hydrochlorothiazide 1298 784 11 006 350 100% 0 0% 8,47 0,00
4. Ramipril 22 742 304 207 945 830 62% 128 126 262 38% 9,14 5,63
Sum monotherapy 39 053 076 319 178 297 59% 224 622 921 1% 817 o
5. Ramipril + Amlodipine 703 590 6 822 814 59% 4704 180 41% 9,70 6,69
6. Ramipril + Felodipine 165 170 2340 181 78% 657 682 22% 14,17 3,98
7. Ramipril + Hydrochlorothiazide 271 097 3468514 75% 1081 386 24% 12,79 3,99
Sum combination therapy 1139 857 12 631 509 6 443 248 34% 11,08 5,65

[ [suw [ 40192933 331800808 5ol _23toesizol a1l 826l 575

*MAT 06/2015, IMS sell-in data
Exchange rate (31.12.2015) 1 EUR = 4,2615 PLN; 1 USD = 3,9011 PLN

Table 1.
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Cost analysis over a one-year time period indicates more
than 25 times higher the contribution of costs from
monotherapy than the costs of fixed-dose combinations.
For monotherapy treatments, patient co-payments are
almost 45% higher than the cost covered by the Nation-
al Health Fund (NHF). For fixed combination therapies,
patient contributions are even higher in percentage terms
(tab. 1). The total treatment cost for this sub-group of
anti-hypertensive drugs is substantial, mainly due to the
high prevalence of the disease (the drugs themselves are
relatively inexpensive). In case of the two most popular
molecules, ramipril and amlodipine combination ther-
apy is more expensive on average for both the patient
and NHF than in monotherapy, which might explain its
limited popularity. However, when loose combination
of these products is considered, savings are available on
both sides. The same is true for molecules not reimbursed
in monotherapy, felodipine and hydrochlorothiazide, but
their popularity is limited compared to the two leaders.

Savings are available for both patients and the public pay-
er arising from treatment switches to fixed dose combi-
nation therapy in ramipril and ramipril- related therapy
(fig. 12). A cost increase is observed mainly when the
dose of medication is also increased (in addition to unit
costs).

If only switches from loose combinations to fixed-dose
combinations are considered, only savings are observed
(fig. 13). The scale of the savings however is small com-
pared to the total spending on hypertensive drugs.

Discussion

Due to the scale of the phenomenon, effective and cos-ef-
fective therapy of hypertensive patients is needed by the
society and payers.

Improved allocation of scarce healthcare resources in this
therapy area, where so many reasonably priced medicines
are available, would allow for funds to be reserved for the
more complicated cases, while meeting the aims of pri-
mary prevention programmes. All these considerations
should be made in a country- specific context reflecting
specific healthcare conditions.

Similar studies on fixed-dose combination anti-hyper-
tensive products, with reviews of the associated eco-
nomics, were performed in neighbouring countries -
Germany!"', and Ukraine"” - leading to similar conclu-
sions.
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Longitudinal, patient centric databases serve as an ideal
source of real-world information. In our study, we have
analyzed treatment patterns in hypertension on a large,
representative sample of the Polish population. We put
special emphasis on fixed-dose combination products
containing ramipril, and ramipril itself, as the most com-
monly used drug from the ACEI group. Medications from
the same group have also been assessed previously in Po-
land, either from clinical perspective*'" or from eco-
nomic", healthcare sector management"® viewpoints.

There are limitations of our study, as follows:

1. Lack of effectiveness measures, even as secondary
end points; it can be mitigated by including the re-
sults from large cohort studies performed in Poland

2. Compliance and persistence not measured; a longer
time horizon would be more appropriate to meet this
objective

3. Analysis includes only the cost of drugs, while other
treatment cost components are missing. It can be ar-
gued however that these are irrelevant to this study
and outside of its scope

4. Only selected hypertension treatment options includ-
ed. Broadening the scope would require a modified
approach but it is possible to be performed with the
same methodology (for selected medications, group
of drugs or for all anti-hypertensive products)

Further research and analysis are needed to respond to these
limitations. On the other hand, however, to our knowledge
this is the largest study to date of hypertension therapies using
RWE datasets in Poland.

Conclusions

Anti-hypertensive therapy patterns are very complex among
Polish patients. They can be analyzed in detail with RWE da-
tabases like IMS LRx. It is the only option to interpret patients
behavior as well as doctors prescribing habits longitudinally in
their real practice settings.

Analysis of the market leader in the ACEI group, ramipril and
ramipril-based drugs indicate that a wider use of fixed-dose
combinations versus loose combinations offers cost savings for
both patients and the public payer. Savings also arise when pa-
tients are switched from ramipril monotherapy to fixed-dose
combinations, especially when the dose is not increased.

Therefore a switch to fixed-dose combinations would be jus-
tified not only from clinical (where indication in individual
patient exists) but also from the economic perspective. It is in
line with current guidelines on anti-hypertensive treatment. Il
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