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Abstract

Idiopathic pulmonary fibrosis (IPF) is a rare disease charac-
terised by age-dependent incidence, unclear aetiology and
progressive course. Given the complexity of the diagnostic
pathway and limited therapeutic options, and according to
the fact that the Polish society is ageing, healthcare and so-
cial security expenditure are considerable and likely to rise.
Until recently, there was no effective treatment for patients
with IPF. After diagnosis only procedures that relieve the
symptoms of the disease and treat its complications or lung
transplantation were offered. In recent years a huge interest
in this clinical entity has been seen. This resulted in the in-
troduction of new drugs, whose efficacy has been confirmed
in reliable clinical trials and whose slow the progression of
the disease and improve survival of patients. The first such
drug was pirfenidone; however such treatment is not avail-
able in Poland. Furthermore, due to the inadequacy of Pol-
ish legislative reimbursement solutions, which do not take
into account the specific nature of rare disease, there are not
used any favourable solution during the assessment of pub-
lic funding of orphan drugs. This is contrary to European
consensuses on an egalitarian approach to the use of orphan
drugs. It is necessary to develop standards of care for IPF
patients, including systemic solutions and the inclusion of
the drugs used in the treatment of IPF on the reimburse-
ment list. In long term this will reduce the financial burden
associated with the disease, and thus reduce the direct and
indirect costs resulting from its prevalence.

Introduction

Idiopathic pulmonary fibrosis (IPF) belongs to the group
of diseases known as idiopathic interstitial pneumonia'’,
and it is an example of a rare disease'”. IPF is character-
ized by chronic, progressive, non-neoplastic and non-in-
fectious process'*~*. This leads to irreversible damage to
the pulmonary parenchyma, entailing dramatic conse-
quences such as considerable functional impairment and
early disability of the affected individuals® . The pre-
cise pathomechanism underlying the disease is still not
clear*7-#_ TPF is presumed to be a challenge to the health-
care system in Poland for multiple factors, both medical
and economical®". Regarding lack of preventive mea-
sures and changes in the Polish demographic profile, ear-
ly and accurate diagnosis as well as effective treatment
should be one of the priorities in the healthcare system.
Recent years have witnessed a genuine interest in this is-
sue as well as major changes in the therapeutic approach,
which has resulted in the introduction of new medicinal
products'®'?, used in a number of other countries but still
unavailable in Poland.

Disease characteristics

IPF is defined as a “specific form of chronic, progressive
fibrosing interstitial pneumonia of unknown cause, oc-
curring primarily in older adults, limited to the lungs,
and associated with a specific histopathological and/
or radiological pattern of usual interstitial pneumo-
nia (UIP)”", (International Classification of Diseases
ICD-10 - J84.1).

Despite numerous studies into the pathogenic causes of
the disease clear and coherent theory on its aetiology
and pathogenesis is yet not provided"*'*.. The opinion
that seems to be closest to the truth is that the mecha-
nism underlying IPF is multifactorial®'’. As a result of a
number of independent events, pathological activation of
intracellular pathways occurs and the process of fibrotic
transformation of pulmonary parenchyma is activated.
One cannot but mention the fact that the processes are
dependent on genetic predispositions and environmental
factors'*.

Of the numerous risk factors for IPF, with regard to the
Polish healthcare system burden, age, male sex, history
of viral infection, type 2 diabetes mellitus and cigarette
smoking are considered crucial”. This choice is due to
the fact that the Polish society is ageing — according to the
Central Statistical Office of Poland (GUS), in 2050 indi-
viduals aged over 65 will account for 32.7% of the general
population, which means a two-fold increase relative to
2015"4, In addition, life expectancy will increase for both
females and males!"*..

The natural course of the disease is progressive and the
prognosis — unfavourable!~'>'¢/. In German studies in-
volving a cohort of individuals selected from the regis-
ter of IPF patients, mean age at diagnosis was about 68
years, and the diagnosis was typically established about
four years after the onset of first symptoms"”. The fact
that the time needed to establish the diagnosis is so long
may be related to non-characteristic symptoms of the dis-
ease, which means that other possible causes of intersti-
tial lung diseases must be ruled out before the right diag-
nosis may be established"”"*. In addition, the diagnosis
needs to be established on the basis of such examinations
as high-resolution computed tomography or lung biopsy
with histopathological assessment">'’\. Thus, it requires
close collaboration between various specialists in an ex-
perienced team!"”. Given the above, it is clear that the risk
of wrong diagnosis is high"’, which contributes to the
delay in treatment initiation or to the initiation of treat-
ment without clear indications, which in turn generates
additional costs.
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The most common signs and symptoms of IPF include
dry cough and breathlessness, initially only on exertion
and with time also at rest, which translates into a sud-
den reduction in the patient’s quality of life*"’. What is
particularly important, in the majority of cases the pro-
gressive course of the disease leads to premature death
- less than 15% of patients live longer than 10 years. The
most common causes of death include: respiratory fail-
ure (40%), heart failure, ischaemic heart disease, infec-
tions, pulmonary embolism and lung cancer (4-15%)"".
It should be noted that five-year survival rates for IPF are
lower than for many malignant neoplasms (20-30%, with
median survival ranging between 2.5 and 3.5 years)®.
It should also be noted that in the course of the disease
a number of comorbidities such as pulmonary hyperten-
sion and oesophageal reflux disease™'***! develop, which
is yet another argument for early diagnosis and prompt
initiation of effective treatment.

Epidemiology

IPF is the most common diagnosis related to diseases
classified as interstitial pneumonia, accounting for 47—
64% of the diagnoses”’l. Recent years have brought about
an increase in new diagnoses of IPF*’, probably as a re-
sult of the diagnostic process optimisation and improved
life expectancy. According to the Orphanet report, the
incidence of IPF in the European Union countries, esti-
mated on the basis of the systematic literature review, is
16.7:100,000 individuals®”. A similar value has been giv-
en in the European Lung White Book™". Overall, the in-
cidence and prevalence of IPF as reported in literature are
lower in the European and Asian countries as compared
with the USAP®. This may result from differences in clas-
sifications and diagnostic criteria for IPF, which have
changed over years, as well as varying methodologies of
the studies™?*\. Thus, the hypothesis that the epidemio-
logical parameters given in literature may be of limited
value for the precise estimation of the Polish population
of IPF patients appears to be true. Precise depiction of
the epidemiological situation in Poland may be difficult
also because of the fact that no register of such patients
is established. In most European countries more or less
advanced registers of IPF cases are kept. Not so long ago,
an initiative was announced to widen the Czech nation-
al register to include the Central and Eastern European
countries. Thus, in 2014, the European MultiPartner IPF
Registry (EMPIRE) was created. In addition to the Czech
Republic, it covers pulmonary centres in Hungary, Ser-
bia and Slovakia as well as six centres in Poland. As of
now (December 2015), the total number of registered IPF
cases is 681, including 96 Polish patients™!. By compar-
ison, in the INSIGHT-IPF register, which has been kept
since November 2012 and includes leading pulmonary
centres in Germany, the number of registered patients

(as of 27 October 2015) is 5027 Establishing both na-
tional and international registers of patients with IPF
brings about definite advantages. In the future, they may
become a basis for compiling precise characteristics of the
disease in question. For the time being, given the present
situation, drawing conclusions as to the epidemiology on
the basis of these registers would entail the risk of bias.

IPF treatment options

Due to the lack of availability of the pirfenidone and nin-
tedanib for Polish patients (drugs that slow the progression
of the disease, prolong time to disease progression and
improve survival of patients) current therapy of patients
with IPF in Poland is based on the non-pharmacological
management, which include lung transplantation, oxygen
therapy or pulmonary rehabilitation. Limited access to
optimum treatment modalities, understood as effective
causal treatment, has an additional negative effect on the
prognosis in this disease.

Not so long ago, an immune mechanism was considered
underlying the pathogenesis of spontaneous IPF. There-
fore, international clinical guidelines of the American
Thoracic Society/European Respiratory Society/ Japa-
nese Respiratory Society/Latin American Thoracic Asso-
ciation (ATS/ERS/JRS/ALAT) (valid in 2000-2011)0%3
recommended the use of immunosuppressants in this
group of patients. The PANTHER-IPF study, in which
triple therapy with N-acetylcysteine, prednisone and
azathioprine was assessed, showed that it had no ef-
fect or even had negative effects such as more frequent
hospital admissions and an increased risk of complica-
tions or death™-**l. Likewise, there is no evidence for
the effectiveness of cyclosporine®, interferon-y®*-¢
or etanercept”’, therefore the use of immunosuppres-
sants in patients with IPF is no longer recommended
(Table 1). Another treatment option which was recom-
mended in older clinical guidelines for a long time (valid
to 2011) was corticosteroids therapy. It is no longer rec-
ommended (Table 1) as there is no evidence of its effec-
tiveness"***%’] and the use of high dose corticosteroids is
allowed only during disease exacerbation**°.
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Clinical guidelines

Therapy i
DGP/AWMF ATS/ERS/JRS/ALAT SEPAR [26] FNRCi
[40] [15, 38] NCCRLD [41]

anticoagulants

corticosteroids

corticosteroids +
immunosuppressive
therapy

N-acetylcysteine +
prednisone +
azathioprine

N-acetylcysteine
colchicine
cyclosporine
bosentan
etanercept
imatinib
interferon-y-1b
ambrisentan
sildenafil
pirfenidone

nintedanib

Table 1.
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Pirfenidone and nintedanib
The first medicinal products approved for the treatment
of IPF are Esbriet® and Ofev®*?. They are the only avail-
able and recommended causal treatments (Table 1). The
active substance in these medicinal products has dif-
ferent mechanisms of action, leading to the inhibition
of fibroblast proliferation. Pirfenidone (Esbriet®) has
both anti-fibrotic and anti-inflammatory properties'® -
itreduces the production of proteins and cytokines involved
in fibrotic transformation'*’’, while nintedanib (Ofev®) is a
triple tyrosine kinase inhibitor**.

The efficacy of pirfenidone was assessed in multicentre, ran-
domised, placebo-controlled clinical trials: ASCEND!",
CAPACITY1 and CAPACITY2", which involved a total of
1,334 Caucasian patients, and the SP2*”) and SP3"* trials,
which involved a total of 374 Asian patients. The ASCEND,
CAPACITY1 and CAPACITY2 studies included patients
with confirmed diagnosis of IPF, characterised by the FVC
valuesat 50-90% of the predicted valueand DLCO > 30-35%
of the predicted value!***¢/, which corresponded to mild to
moderate disease, in accordance with the criteria adopted in
IPF clinical trials (% FVC = 50-55%, % DLCO = 35-40%)'“*'.
The SP2 and SP3 trials included only patients with IPF
whose severity was assessed in accordance with the Japa-
nese guidelines™, on the basis of partial pressure of oxygen
in arterial blood (PaO2) and the lowest saturation (SpO2)
during exercise. As the ASCEND trial has shown, therapy
with pirfenidone significantly prolongs progression free
survival, HR = 0.57 (95% CI: 0.43; 0.77), p < 0.0001"**/. The
study has also shown that the linear decrease in the FVC
values was significantly lower in the pirfenidone group as
compared with the placebo group (-164 ml vs -290 ml, p
< 0.001)"*°. Tt is noteworthy that the outcomes of phase III
studies of the pirfenidone effect on mortality rates were
coherent. A pooled analysis of the ASCEND"*/, CAPACI-
TY1 and CAPACITY2" trials has shown that therapy with
pirfenidone significantly reduces the risk of death from any
cause by 48% (HR = 0.52 [95% CI: 0.31; 0.87]; p = 0.01) and
death from IPF by 68% (HR = 0.32 [95% CI: 0.14; 0.76]; p =
0.006) within one year'*”. The results are particularly signif-
icant when the natural course of the disease and unfavour-
able prognosis are taken into account.

The efficacy of nintedanib as compared with place-
bo was assessed in three randomised clinical trials:
TOMORROW"Y, INPULSIS-1 and ~ INPULSIS-2P%,
The trials were similar to the pirfenidone trials in terms
of population (1,404 subjects) and disease severity (FVC 2
50% of the predicted value; DLCO 30-79% of the predicted
value). In both the INPULSIS-1 and theINPULSIS-2 tri-
als a significant effect of nintedanib on the subjects’ lung
function was seen - the annual decrease in forced vi-
tal capacity (FVC) as compared with the placebo group
was -114.7 ml vs -239.9 ml (p < 0.001)"" and -113.6 ml vs

-207.3 ml (p < 0.001), respectively”?. The results show a
reduced rate of IPF progression achieved with nintedanib.
A pooled analysis of the INPULSIS-1 and INPULSIS-2 data
did not reveal any effect of the drug on reduced all-cause
mortality rates (HR = 0.70 [95% Cl: 0.43; 1.12]; p = 0.14) or
respiratory mortality rates (HR = 0.74 [95% CI: 0.41; 1.34];
p = 0.34)52,

It is noteworthy that both products are similar in terms of
the safety profile. During treatment with pirfenidone, as
compared with the control group, the following adverse
events were more common: nausea (in 36% vs 17% in CA-
PACITY1 and CAPACITY2, respectively“?,and 36.0% vs
13.4% in ASCEND*) and rash (32% vs 12% in CAPACI-
TY1 and CAPACITY?2,respectively”®, and 28.1% vs 8.7%
in ASCEND™). During treatment with nintedanib, as
compared with placebo, the following adverse events were
more common: diarrhoea (in 61.5% vs 18.6% and 63.2% vs
18.3% in INPULSIS-1 and INPULSIS-2, respectively), nau-
sea (22.7% vs 5.9% and 26.1% vs 7.3%) and vomiting (12.9%
vs 2.0% and 10.3% vs 3.2%)"?.

Current clinical guidelines do not indicate which of the
two products should be used first®. So far, only one phase
IT clinical trial was aimed at the assessment of safety and
pharmacokinetics of both products used either in mono-
therapy or in combination®*). However, it should be noted
that the trial had a number of limitations. Pirfenidone as
monotherapy was received only by 10% of subjects (5/50) as
compared with 34% (17/50) of subjects receiving nintedan-
ib as monotherapy. In addition, the trial involved only Jap-
anese subjects”””, which makes it difficult to compare the
products and relate the data obtained to the European pop-
ulation.

Disease burden

As has already been mentioned, IPF poses a substantial
burden on the healthcare system. Precise estimation of costs
related to the diagnosis of IPF is difficult due to the factors
detailed above - not fully known etiopathogenesis, difficul-
ty in diagnostic evaluation and classification and uncertain-
ty over the population estimation.

Potential costs related to interstitial lung diseases, as listed
in the European Lung White Book"", include premature
mortality, particularly in the male population. As a result of
the disease, work productivity decreases and some patients
have to resign from professional career. Furthermore, they
require costly supportive management (pulmonary rehabil-
itation, oxygen therapy). Exacerbations generate addition-
al healthcare costs such as anti-inflammatory treatment or
antibiotic therapy. Poland belongs to the group of countries
with the highest age-standardised rates of hospital admis-
sions in the course of ILD (> 40:100,000 of inhabitants)".
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The Lazarski University from Warsaw report concerns
the current healthcare burden related to interstitial lung
diseases, including IPF. The number of IPF patients treat-
ed in the in-patient setting in 2014 exceeded 4,200, which
means an increase relative to the previous year, and
estimated financial costs of these hospital stays exceeded
PLN 15 million. A median hospital stay lasted seven days,
and hospital treatment concerned mostly individuals
aged over 61. The Lazarski University experts have esti-
mated that annual healthcare costs for IPF are higher as
compared with other diseases. Patients with interstitial
diseases, including IPF, pose a considerable social bur-
den, particularly in terms of benefits paid by the Social
Insurance Institution (ZUS). In 2014, the total number
of sick leave days related to the diagnosis code J84 was
97.4 thousand days. According to the data presented in
the Lazarski University report, the total indirect costs in-
curred by ZUS in 2013 in relation to another interstitial
pulmonary disease exceeded PLN 18 million for pension,
sickness and rehabilitation benefits®*..

The weakness of the data presented in the report lies in
the fact that the ICD-10 code J.84 includes also other dis-
eases. In addition, the values of social insurance benefits
concern only the ZUS-insured individuals and one may
assume that they are underestimated. Nevertheless, the
data are to give a general idea of the financial costs relat-

ed to the prevalence of spontaneous pulmonary fibrosis
and, by comparison with the entire document, indicate
that measures should be taken to improve the situation
of Polish patients diagnosed with this disease. Only op-
timisation of healthcare and reimbursement of therapies
which have been successfully used in Europe may pre-
vent the increase in healthcare expenditure related to IPF
and reduce the socio-economic losses seen in the natural
course of the disease!™..

Mortality reduction may be achieved by earlier imple-
mentation of specialist care, because delayed initiation
of treatment in a reference centre, caused by prolonged
diagnostic evaluation or its unavailability, was associat-
ed with higher mortality rates®”. The overall treatment
costs may be reduced mainly by using clinically effective
therapies such as pirfenidone and nintedanib .

Having analysed reimbursement recommendations
produced by leading foreign HTA agencies, one should
note that the need has already been appreciated.
All the agencies which assessed Esbriet® issued positive
reimbursement recommendations. Similarly, in the case
of Ofev® most decisions were positive (except for the
Australian agency) (Table 2).

CADTH

Drug [58, 59]

NICE [57]

Esbriet®
(pirfenidone)

Ofev®
(nintedanib)

HAS [60,
61]

SMC [62,
63]

AWMSG

(64] PBAC [65]
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It should be emphasized that most of the HTA agency
took into account during refund process two aspects: the
specificity of rare diseases, which is the IPF and the lack
of effective therapeutic alternatives. As for the real re-
imbursement costs incurred by the European countries
which belong to the European Free Trade Association
(EFTA), it should be noted that in most of them pirfeni-
done is now available free of charge. Furthermore, rank-
ing EFTA member states in order of growing GDP shows
that nintedanib is reimbursed only in the countries with
higher GDP (while pirfenidone is available free of charge
in all of them), and pirfenidone is reimbursed in coun-
tries with GDP similar to that of Poland (Figure 1).

As regards treatment options now available to Polish
patients with IPF, in particular the non-reimbursement
of new technologies - pirfenidone and nintedanib, one
should note that the situation is inconsistent with the
joint position adopted by the parliamentary groups on
rare diseases and on oncology, which reflected an egal-
itarian approach to funding orphan drugs based on con-
clusions reached in the EUROPLAN November 2013 de-
bate". The issues, in particular the Polish situation, have
been discussed in more detail in the document entitled:

“Systemic assumptions for the development of the
National Rare Diseases Plan for 2013-2017"""""l. Authors
of this paper point to the fact that the specific nature of
this group of diseases has not been taken into consid-
eration in the health technology assessment procedure.
Since the scientific data are scarce, the reports on or-
phan drugs efficacy are questioned, which - through the
negative decision of the Agency for Health Technology
Assessment and Tariff System (AOTMiT) - contributes
to the fact that patients are denied access to therapeutic
regimens widely used in European countries. It is note-
worthy than in a number of EU countries the restriction
related to the rare occurrence of diseases such as IPF is
taken into consideration in the reimbursement process-
es[lOl]'
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Summary

In the view of situation of patients with IPF analysed in
this study, it should be noted that both unknown aeti-
ology and the difficulties related to the diagnosis of the
disease result in a very unfavourable prognosis and also
therapies currently used in Poland do not allow for in-
hibiting the progression of IPF. The severity of symptoms
and the number of comorbidities occurring in the nat-
ural course of this condition has a dramatic impact on
the deterioration of the quality of life of patients, as time
goes by excluding them from active participation in so-
cial life and leading to death. This situation is associated
with high direct and indirect costs associated with IPF,
which translates into considerable expenses incurred by
both the health system and social security system.

In view of the lack of access in Poland for effective caus-
al treatment of the disease, it should be also noted that
the IPF remains an unmet medical need. These condi-
tion belongs to the group of rare diseases which, given
the current inadequacy of Polish legislative solutions to
the specific nature of these diseases significantly delays
the reimbursement of orphan drugs. Therefore Polish pa-
tients do not receive treatment recommended in clinical
guidelines, which is already available for patients from
other European countries, including those with GDP
comparable to that of the Polish GDP. From these point
of view amendments to the reimbursement law appear to
be necessary. First, however, pirfenidone and nintedanib
should be made available as soon as possible, in order to
meet the challenge that IPF presents to the Polish health-
care system. [l
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Footnotes

Disease progression was defined as the occurrence
of any of the following events: confirmed drop in
the predicted value of FVC > 10%, worsened dis-
tance in a 6-minute walk test = 50 m or death!**..




