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Aim: In the present study, we aimed to analyse the long-term effects of the biosimilar bids of the Hungarian National Health Insurance
Fund Administration (NEAK) regarding the colony stimulating factor (GCSF) and erythropoietin (EPO) drugs.

Data and Methods: Our analysis is based on the data derived from the nationwide pharma-ceutical database of the Hungarian Na-
tional Health Insurance Fund Administration. The days of treatment (DOT) and reimbursement figures of 12 months periods has been
compared. These periods were the single 12 months period before (01.07.2011-30.06.2012.), the double 12 months period immediately
after (01.07.2012.-30.06.2013. and 01.07.2013.-30.06.2014.) and the double 12 months periods 5 years after (01.07.2017.-30.06.2018.
and 01.07.2018.-30.06.2019.) the first biosimilar bid performed in March 2012 in Hungary.

Results: In the 12 months preceding the price competition bid of biosimilar products 13974 patients received G-CSF and 7.49 billion
HUF health insurance reimbursement has been paid. During the investigated double 12 months period 5 years later the turnover of the
product increased (314760 and 340100 DOT value), whereas the reimbursement decreased (2.03 billion HUF, and 1.95 billion HUF
respectively). During the year before the price competi-tion bid of biosimilar products the treatment of 4167 patients with erythropoi-
etin incurred reimbursement of 2.33 billion HUF. In the last 2 years of the study the turnovers were 48727 and 50813 DOT wvalues
with decreased reimbursement (1.004 billion HUF and 1.002 billion HUF respectively).

Conclusions: The long-term analyses of the Hungarian price competition bid of biosimilar products revealed that in case of colony-
stimulating factor products the health insurance re-imbursement decreased despite the elevated turnover in a longer period as well.
During the years following the start of the price competition bid the swift from original products to bio-similars could be observed.

Keywords: biosimilar, price competition, reimbursement, bid, drug market, access.

1. Introduction

The advent of biological drugs has created a new
situation both in production and application of
these new drugs but also in drug reimbursement
by health insurance organizations. Initially, it was
of utmost importance to prioritise the concept of
biological or biosimilar drugs. [1] The introduction
of biosimilar products to the drug market made it
possible to choose from multiple available drugs
thus generating a price competition which inevita-
bly means a significant decrease in source outflow
for the social security authorities [2,26-29].

The European Medicines Agency promoted the
use of these products by defining procedures for
their use in the directives issued in 2011. Hungary
was one of the first countries where the legal back-
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ground was provided [Regulation 52/2005. (XL
18.) of the Hungarian Health Ministry].

Due to a considerable rise in the cost of treat-
ments the Hungarian National Health Insurance
Fund Administration (NHIFA/OEP) introduced
the biobid procedure at the beginning of 2012.

The financial outcomes of the first couple of
years fully supported the existence of this proce-
dure. A smooth switch from the more expensive
original products to biosimilars yielding de-
creased overall budget spent on reimbursement
could be observed. In a previous publication we
reported on the biobid procedure [2,5].

In case of every decree its long-term effects on
the targeted market should be considered. It is es-
pecially valid for the biosimilar drugs introduced
to the drug market after expiry of patent for the
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original biological drugs, since the number of ap-
proved biosimilar drugs is continuously increas-
ing. Although, 14 biosimilar products were ap-
proved in the EU by the autumn of 2013 [3] by
July 2020 this number was increased to 58 [4].

On March 1 in each year, based on the decree
32/2004 ESzCsM (Hungarian Ministry of Health,
Social and Family Affairs), the NEAK (previously
OEP) started an official procedure in the regarded
groups of drugs. In January 2012 the bid process
for 3 therapeutic groups of drugs (colony stimu-
lating factors, erythropoietin and growth hor-
mones /somotropin/ ) was to be announced, but
the final announcement covered only the first two
groups. As it has been discussed above, NEAK re-
peats the process annually.

The Hungarian healthcare authorities launched
the biobid process among the first countries in 2012.

In the present study, we aimed to analyse the
long-range effects of the biosimilar bids of the
Hungarian National Health Insurance Fund-Ad-
ministration (NEAK/OEP) regarding the colony
stimulating factor (GCSF) and erythropoietin
(EPO) drugs. Our study covered the single 12
months period before, the double 12 months peri-
od immediately after as well as the double 12
months periods 5 years after the first biosimilar
bid.

2. Data and methods
2.1. Regulatory Environment
The molecules marketed after the expiration of

the original biological drugs allow the Health In-
surance Fund to reduce the costs whilst still pro-

Table I Products Obtained Preferred Status from Social Security Authorities for a Biobid Year from 01.07.2011., and from

07.07. 2017.
Active Brand Name Packaging Consumer Consumer Consumer
Substance Price Price Price
30.06.2012. 01.07.2012. 01.07.2017.

ACCOFIL 48 M/0,5 ML 5x0.5ml - - 37255
ACCOFIL 30 M/0,5 ML 5x0.5ml - - 23313
NIVESTIM 48 M /0,5 ML 5x0.5ml 83452 74370 40942
NIVESTIM 30 M /0,5 ML 5x0.5ml 52183 46541 25600
ZARZIO 48 M /0,5 ML 5x0.5ml 83453 75183 38129

filgrastim ZARZIO 30 M /0,5 ML 5x0.5ml 52184 47013 23831
RATIOGRASTIM 48 M /0,5 ML 5x0.8ml 102819 82478 37877
RATIOGRASTIM 30 M /0,5 ML 5x0.5ml 64260 51608 23674
TEVAGRASTIM 48 M /0,5 ML 5x0.8ml 92627 92627 -
TEVAGRASTIM 30 M /0,5 ML 5x0.5ml 57925 57925 -
EPORATIO 10000 NE/1 ML 6x1 ml 116655 116655 -
EPORATIO 20000 NE/1 ML 4x1ml 155243 155243 117179
EPORATIO 30000 NE/1 ML 4x1ml 232418 232418 175768
RETACRIT 10000 NE/1,0 ML Ix1ml 20186 13260 -
RETACRIT 10000 NE/1,0 ML 6x1ml 116655 77556 -
RETACRIT 20000 NE/0,5 ML 1x0,5ml 39480 26114 -
RETACRIT 30000 NE/0,75 ML 1x0.75ml 58774 38972 -

eritropoietin - - CRIT 30000 NE/0.75 ML 4x0.75ml - R 118149
RETACRIT 40000 NE/1,0 ML Ix1ml 78068 52002 -
RETACRIT 40000 NE/1,0 ML 4x1ml - - 147448
BINOCRIT 10000 NE/1,0 ML 6x1.0ml 94506 81347 -
BINOCRIT 30000 NE/1,0 ML 1x0.75ml - - 29283
BINOCRIT 40000 NE/1,0 ML 1x1.0ml 70239 54231 39043
BINOCRIT 40000 NE/1,0 ML 4x1.0ml - - 156176
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Table II Health insurance reimbursement between 01.07.2011.-30.06.2012. (*), 01.07.2017.-30.06.2018. (**) and

01.07.2018.-30.06.2019. (***)

Health insurance reimbursement (in billion HUF)

12 months before Sixth 12 months after Seventh 12 months after
biosimilar bid biosimilar bid biosimilar bid
(m HUF)* (m HUF)** (m HUF)***
G-CSF 7488 2039 1955
EPO 2336 928 943
Total reimbursement 9824 2967 2898
Changes (- m HUF) - - 6857 -6926
Changes (- %) - -69.7% -70.5%

viding the required level of insurance for the pa-
tients. [6-12]. It is not by chance that the cost con-
tainment measures so successfully utilized by ge-
neric drugs (drug bids at every three or six
months) cannot be followed here.

Being cautious is of paramount importance
since these products are proteins. Although, they
are interchangeable by their therapeutic efficiency,
but different protein based active agents possess
different levels of human immunogenicity there-
fore, their frequent switch at a given patient is not
recommended due to the elevated level of anti-
body formation. [cf. corresponding regulations].

Based on the regulations introduced in Hunga-
ry in 2012 the specification of the bidding process
valid for the given biobid year (from July 1 of the
given year till June 30 of the following year) is an-
nounced at the beginning of each calendar year.
The social security authorities selected the pre-
ferred drugs for a period of 12 moths based on the
lowest price. This helps the patients and their doc-
tors to reduce the immunogenicity risks connect-
ed with biological drugs by avoiding a possible
series of drug-switch in their therapy. All of this
provides the pharmaceutical companies with reli-
able market conditions for a whole year and later
deriving from their previous achievements and
data a predictable market share. It can also im-
prove the sustainability of medical care.

Based on the results of the price-bid, the drugs
with the lowest bid and other drugs with a bid not
exceeding the lowest one by more than 10% were
awarded the status of a preferred biological drug.
The health insurance reimbursement of such
drugs is 100%, and the co-payment paid by the
patients is no less than 300 Hungarian Forint
(HUF). The drugs falling in the price range that
was higher by 10-30% than the lowest bid also re-
ceived reimbursement from the social security
system with a minimum and maximum co-pay-
ment from the patients of 1500 and 3500 HUF, re-
spectively.

The prices determined on the basis of the price-
bid process were valid for a year, between July 1*
of the given year and June 30 of the following
year. The regulation also required that the per-
centage of the preferred drugs calculated in days
on treatment (DOT) in a cycle should be 40% dur-
ing the first year and 70% during the subsequent
years [13].

The structure of the Hungarian Healthcare Sys-
tem [14-16] and its financing characteristics [17-
21,] are described in detail elsewhere.

2.2. Analysis methodology of the bio-bid process

The data used in this analysis was derived from
the financing database of National Health Insur-
ance Fund of Hungary (NEAK previously OEP),
and they covered the interval between July 1, 2011
and June 30, 2014 as well as July 1, 2017 and Jun 1,
2019. The present analysis covers the general char-
acteristics of payoff in the drug reimbursement
(outpatient, receipt based) budget.

The current study was also retrospective, and it
aimed to analyse the public drug utilization data
published monthly on the web page of NEAK, in-
cluding summary data at the end of the year (De-
cember 31st). The results of our previously pub-
lished study have been incorporated. The aim of
this study was not to provide a detailed specialty
(adult or paediatric haematology and oncology)
and disease-type related (ICD based prescription
indication) analysis. The present analysis also
does not investigate the incidental geographical
differences in payoff in the drug reimbursement
budget.

The change in the number of patients treated
with the above-mentioned group of drugs and the
related financial consequences during the period
of 2017-2019 compared to the period of 2012-2014
was studied. The later period has already been
studied in one of our previous publication. The
change in unit selling of pharmacy utilization and
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Table 3 Days of treatment (DOT) 01.07.2011.-30.06.2012. (*), 01.07.2017.-06.30.2018. (**) and 01.07.2018.-30.06.2019. (***)

12 months Sixth 12 Seventh 12
before months after | months after
biosimilar biosimilar |biosimilar bid
bid * bid % EEEd
G-CSF Health insurance reimbursement DOT 198010 314760 340100
The Change in Total Number of Days in Therapy Subsidized
by Social Security Authorities Relative to the Period Before - 116750 142090
the Bio Bid
Changes (%) - 59 % 72 %
EPO Health insurance reimbursement DOT 101983 48727 50813
The Change in Total Number of Days in Therapy Subsidized
by Social Security Authorities Relative to the Period Before - -53256 -51170
the Bio Bid
Changes (%) - -52 % -50 %

the accompanying social security reimbursement
outflow has also been analysed for both of the 12
months periods (July 01, 2017 — June 30, 2018 and
July 01, 2018 — June 30, 2019) following the two
consecutive biobid processes in March 2017 and
2018. The unit selling figures were replaced by the
days on treatment (DOT) values. The change asso-
ciated with the drugs in the preferred price range
was studied. The treatments subsidized by indi-
vidual reimbursements were not studied.

3. Results
3.1. The general findings of the bio-bidding procedure

As a result of the first price bidding in the catego-
ry of colony stimulating factors, two biosimilar
drugs (Nivestim and Zarzio) were awarded the
status of preferred drugs for the time interval be-
tween July 1, 2012 and June 30, 2013. One biosimi-
lar drug (Ratiograstim) still received reimburse-
ment status with a co-payment of 1500 HUF for
the patients. One other biosimilar (Tevagrastim)
and an original drug (Neupogen) lost its reim-
bursement starting November 1, 2012. Owing to
the first price bidding in the category of erythro-
poietins, three biosimilar drugs (Binocrit , Epora-
tio, Retacrit) were awarded the status of preferred
drugs for the time interval between 1* July 1, 2012
and June 30, 2013. Whereas, all of the original
drugs (Eprex, Neorecormon, Aranesp) lost their
reimbursement. The original drugs losing their re-
imbursement remained available for the patients
with ongoing therapy between July 1 and October
30 in 2012 for a 3500 HUF co-payment. Due to the
second price bidding three biosimilar colony stim-
ulating factor and three erythropoietin products
(Nivestim, Zarzio, Ratiogastrim, and Binocrit, Ep-

oratio, Retacrit) were available for the patients for
a unified co-payment of 300 HUF/unit. The origi-
nal biological products with previous significant
market share lost their market position. During
the two biobid years of the second part of the in-
vestigation (July 1, 2017 — June 30, 2018 and July 1,
2018 — June 30, 2019) the products Accofil, Nives-
tim, Zarzio, Ratiograstim, and Retacrit, Binocrit,
Eporatio were available with priority reimburse-
ment.

The advantageous change in the number of pa-
tients and the budget spent on reimbursement
was described in our previous publications. To the
detriment of the expensive original products the
biosimilar products with favourable price for both
the health care payer and patients gained domi-
nant market share. Regarding the timespan five
years later, the data analysis of neither the eryth-
ropoietin nor the colony stimulating factor prod-
ucts revealed a significant change in the figures of
pharmacy utilization, DOT or units sold. Com-
pared to the first biobid year the decreased public
expenditure on biological medicines remained
constant in the long run.

3.2. Trading of G-CSF drugs

In case of G-CSF drugs during the 12 months pri-
or to the bid process, 13974 patients received G-
CFS treatment with a reimbursement of 7.490 bil-
lion HUF. During the first and second year after
the bid process, 13352 and 13185 patients received
it, respectively. This shows a minimal decrease. In
the year preceding the first bid the total amount of
reimbursement amounted to 7.490 billion HUF. In
the following two years the decreased overall
budget spent on reimbursement decreased to 4.19
and 3.590 billion HUF, respectively. Later, during
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the two years studied the decreased overall bud-
get spent on reimbursement further decreased to
2.039 and 1.955 billion HUF.

3.3. Trading of Erythropoietin (EPO) drugs

In case of EPO, during the 12 months prior to the
bid process 4167 patients were treated with a re-
imbursement amounting to 2.33 billion HUF. Dur-
ing the following two years 3647 and 3794 patients
received this treatment, involving a slight de-
crease in the numbers. Prior to the biobid process
17% of the patients under ESA treatment received
biosimilar drugs whereas, in the following year
this ratio was increased to 95%. Five years after
the first biobid process, during the two years stud-
ied DOT values of 48727 and 50813 were reported
representing an increase compared to the annual
number prior to the biobid process. During the
year preceding the biobid the total amount of re-
imbursement paid out for these products amount-
ed to 2.330 billion HUF. During the following two
years the decreased overall budget spent on reim-
bursement decreased to 1.203 and 1.130 billion
HUEF, respectively. During the last two years stud-
ied the decreased overall budget spent on reim-
bursement was further reduced to 0.928 and 0.943
billion HUF.

4. Discussion

The potential benefit of biosimilars in improving
patient access to biological therapies were de-
scribed in previous studies [2729]. The research
study carried out by Harsanyi et al. could not con-
firm the assumption that the advent of biosimilar
products enhanced the availability of the biologi-
cal therapies for the patients [26].

Kalé et al. described the two conflicting factors
influencing the cost-saving potential of off-patent
pharmaceutcials, namely price erosion and drug
utilisation, therefore, we also included the DOT
based evaluation in our study [28].

For G-CSF, it can be concluded that due to the
biobid process a continuous decrease of decreased
overall budget spent on reimbursement could be
observed during these years.

For EPQO, it can be concluded that due to the
biobid process a slight decrease or stabilization in
the decreased overall budget spent on reimburse-
ment could be observed. In case of EPO, the de-
creased DOT values can be explained by the more
and more frequently applied targeted oncological

therapies and immunotherapies, and consequent-
ly significantly less frequent chemotherapy in-
duced anaemia during the treatment of cancer pa-
tients.

The conditions of the development, manufac-
turing and marketing authorization for biosimilar
drugs are more restrictive than for traditional ge-
neric drugs [22,23].

As a result of the so-called biobid process in
Hungary (operative since July 2012) regarding the
financing of the GCSF biological group (colony
stimulating factors, ATC L03AA02, LO3AA013,
L03AA14) and EPO (Erythropoietin, ATC
BO3XA01, BO3XA02) products, the amount of
money spent on subsidizing the price of drugs be-
longing these groups after the first two biobid
years was reduced by 5.287 billion HUF (from 9.82
billion HUF to 4.533 billion HUF), and it reduced
the social security subvention spent in this sector
by 54%. Meanwhile, the number of patients treat-
ed with these drugs only slightly decreased. How-
ever, later the pegfilgrastim biosimilars appeared
on the market the regulations remained un-
changed and they can be prescribed with priority
reimbursement only in secondary prophylactic
treatment.

Although the headway of the biological drugs
compared to the small molecule drugs can be re-
garded as a reason for resulting in price surge of
the biological drugs and the biosimilar drugs pro-
vide a great opportunity for cost cuts for the
health care payers all over the world. The cost of
biological drugs amounts to approximately 70 bil-
lion USD in the USA and 60 billion EUR in the EU
[24,25].

The regulation concerning the approval of bio-
similar medicinal products has withstood the test
of time. Internationally, a huge amount of knowl-
edge is available about these drugs in the form of
several millions of patient-days, and the results
have proven that the biosimilar drugs are a safe
and efficient alternative to the original biological
therapies [30-33].

Overall, it can be concluded that in the Hungar-
ian biobid process, the number of patients in-
volved in the GCSF and EPO treatments is slightly
decreased, while the expenditure spent by NEAK
for reimbursing these drugs was considerably re-
duced during the consecutive biobid processes
and years even on longer range.

It is worth considering performing a study
about the extension of the biobid process to fur-
ther groups of active substances as well. With re-
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spect to the safety of patients” pharmacovigilance
and compliance is of utmost importance in this
group of drugs. In January 2012 the bid process
was planned for 3 therapeutic groups of drugs but
finally the third group, the growth hormones were
not involved in the process. During the last couple
of recent years, the itemized financing has become
a routine practice in the treatment of patients. As a
consequence, independently from the direct fi-
nancing route of hospitals patients can get access
to the most uptodate biological treatments. In the
group of these products by the appearance of bio-
similars and possible registration of forthcoming
biosimilar drugs the biobid process could be ap-
plied.

It can be concluded that the appearance of bio-
similar drugs on the market and the subsequently
introduced biobid process by the financing body
induced a price competition resulting in a consid-
erable and continuous decrease of decreased over-
all budget spent on reimbursement of NEAK in-
dependently from changes in drug utilization
measured by the number of treatment days.

Study limitations

The NEAK database is continuously updated thus
as new data sets are uploaded changes can be ob-
served. To provide proper equivalence for the
original and the various biosimilar products we
switched to DOT values which was not possible
due to technical difficulties in our previous study.
In the study launched in 2012 we studied the orig-
inal-biosimilar interchange in therapies thus DOT-
based calculations did not seem preferable for us.

From 2012 on in oncological therapies in pallia-
tive care the classical chemotherapy was partially
replaced by targeted and biological therapies. By
applying these newer therapies the frequency of
induced anaemia was considerably reduced, how-
ever, the impact of reduced agranulocytosis on the
use of erythropoietin could not be directly mea-
sured.

The current study was supported by the grant
of the Hungarian Government: ,Thematic Ex-cel-
lence Program 2020 -- National Excellence Sub-
program (,,2020-4.1.1-TKP2020")".
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