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AbstrAct

Introduct ion:  Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenera-
tive disease, with about 3–4 years median survival from the onset of symptoms. 
Only two therapies for ALS have been proven effective in slowing down this 
condition, riluzole and edaravone. Recently approved edaravone, either original 
or generic, is not registered in Poland. It can only be used after special approval 
of Polish Ministry of Health. The costs of payment have to be covered by patient 
in full.

Aim:  In this article we will describe the public demand of edaravone in Poland 
for ALS treatment and problems related to prescribing the drug, like procedures 
and prices.

Mater ia l  and  methods :  This article is based on the available literature and 
on data obtained from Polish Ministry of Health.

Resu l t s  and  d i scuss ion:  The high cost of therapy affects the relative-
ly widespread use of generic medicines not registered in Europe. We identify 
mechanisms of the demand and supply for various formulations of edaravone 
in Poland. These information should be of relevance to many other countries, 
especially within the European Union.

Conc lus ions :  Medicines available from licensed manufacturer are more ex-
pensive than offers available on-line. Although original chain of distribution 
presents with unrivaled warranty to avoid purchasing of adulterated drug we 
report the challenges of the edaravone treatment initiation in ALS patients in 
Poland.
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1. INTRODUCTION

Amyotrophic lateral sclerosis (ALS), known as Charcot’s 
disease or Lou Gehrig’s disease, is a fatal neurodegenerative 
disease, which affects central and peripheral motor neurons 
leading to progressive muscle weakness, dysphagia and dys-
arthria. In the last phase of the disease, respiratory muscle 
weakness leads to respiratory failure. What is also impor-
tant, ALS is a rare disease with unclear pathophysiology. 
The incidence of ALS is approximately 2 cases per 100 000 
population, which varies in the range from 1 case per 100 000 
up to 8 cases per 100 000 in some parts of Europe.1 In 2015 in 
the European Union, about 30 000 to 50  000 people suffered 
from this disease and the number of patients is gradually 
increasing.2, 3 According to data released by polish authori-
ties, there is approximately 586 new ALS patients in Poland 
yearly.4 The median survival from the onset of symptoms is 
about 3–4 years, however, population studies show that it is 
difficult to clearly predict what the time course of the dis-
ease will be for individual people. The disease affects signifi-
cantly more often men than women, predominatingly aged 
40–70 with the peak of illness in the seventh decade of life.5 
There are also two basic types of ALS: sporadic ALS (sALS) 
and family ALS (fALS).6 However, only about 5%–10% of all 
cases are hereditary, and the majority of cases are sporadic.7

Despite the extensive work on possible treatment, so far 
apart from the only available drug riluzole8,9 and experimen-
tal therapies,10 among others associated with the administra-
tion of stem cells,11–13 there have been no major advances in 
the treatment of this tragic disease. The edaravone, approved 
by the Food and Drug Administration (FDA, USA) in 2017 
(Radicava, Mitsubishi Tanabe Pharma America), was light in 
the tunnel for ALS patients around the world. Main goal of 
pharmaceuticals therapies is slowing down progress of disabil-
ity and decrease natural course of ALS. The registered and 
experimental therapies try to affect one of diseases pathologi-
cal mechanisms, because effectiveness strictly depends on un-
derstanding the primary cause of the disease.14 There is long 
list of potential triggers that may contribute to motor neuron 
degeneration in ALS: oxidative damage, glutamate toxic-
ity, impaired axonal transport, mitochondrial malfunction, 
apoptotic death of neurons, growth factor deficiency, glial cell 
pathology and abnormal RNA metabolism. Difficulty in at-
tempting to treat spontaneous ALS is that its causes remain 
unclear. A way to treatment the genetic causes of ALS could 
be gene therapy.15 Symptomatic treatment in ALS includes 
therapies for spasticity, muscle cramps, pain, sialorrhea signs, 
insomnia and depression.16 Except pharmaceutical therapies, 
rehabilitation tailored to the individual’s needs,17 speech 
therapy, mechanical ventilation and enteral tube feeding are 
integral to optimal, multidisciplinary care for ALS patients.

Despite the numerous clinical trials, until now, only 
two disease-modifying therapies (DMT) for ALS have con-
firmed to show an improvement of the selected clinical pa-
rameters of the patient. First was riluzole, a glutamate re-
lease inhibitor approved for the treatment of ALS in 1995. 
A survival benefit of approximately 3 months was noted in 

clinical trials with no effect on function or quality of life 
was discernible.18,19 More recently, in 2017, another drug 
was found to be effective in altering ALS progression: eda-
ravone.20 Edaravone is a putative antioxidant but a direct 
mechanism of its in vivo effect in ALS is not fully under-
stood.21 With these two compounds only available as DMT 
the major part of ALS treatment has to be limited to the 
supportive care and symptomatic treatments.22

Early clinical trials conducted from 2001 have indicated 
that edaravone shows promising efficacy in terms of inhib-
iting the deterioration of motor function in ALS patients. 
Although the first 3rd phase randomised clinical trial (RCT) 
for edaravone failed to demonstrate the efficacy of this drug 
in the treatment of ALS (MCI186-16). Post hoc analysis re-
vealed the efficacy of edaravone for the early stage and typical 
features in ALS patient who have a duration of illness up to 2 
years, a percentage forced vital capacity over 80%, scores 2 or 
more points for each item of the ALSFRS-R scale, no abnor-
mal breathing symptoms, and a diagnosis of either definite 
or probable ALS according to the revised El Escorial crite-
ria.23 The second 3rd phase study (MCI186-19) confirmed the 
distinct efficacy of edaravone in this group of ALS patients.4 
This study prospectively documented a 33% reduction in rate 
of progression of ALS. Recently two meta-analyses and post-
hoc analyses of the MCI186-16 and MCI186-19 have been 
published. Luo et al. have concluded that intravenous edara-
vone was efficacious in ALS patients, with no severe adverse 
effects.24 However, a need for the more well-designed RCTs 
with a larger sample size was emphasized in order to explore 
the long-term efficacy and safety of edaravone. Similarly, Pa-
lumbo et al. have supported detection of a treatment effect in 
published RCTs of edaravone in ALS,25 and as in the Luo’s 
et al. study, there is also a need of a larger RCT. Additionally 
a call for a real-world analysis and experience has been made 
to further support the role of edaravone in ALS treatment. 
Indeed, a first post-marketing studies with edaravone in an 
non-selected group of patients with ALS start to emerge and 
support the need of a real-life setting evaluation of edaravone 
effect in ALS patients.26

The newly approved antioxidant drug edaravone, be-
yond riluzole, is a force multiplier for ALS treatment.27 
Edaravone is recommended to treat early phase of probably 
and definitely ALS. This therapy inhibits motor function 
deterioration28 and shows a significantly smaller decline of 
ALSFRS-R score compared with placebo, with a safety pro-
file comparable to placebo in reported side effects.21

According to selected registers from the USA, approxi-
mately 25% of registered patients with ALS started edaravone 
treatment. Among them, about 17% have discontinued this 
therapy, typically about 2.6 months after starting treatment.29

2. AIM

Important issue to consider is the problem of the availability 
of various preparations of the edaravone on the free market, 
mainly on the internet, but distributed outside the official 



222 Pol Ann Med. 2020;27(2):220–224

supply chain. Such drugs are much cheaper, but their effec-
tiveness is not certain. In this article we will outline how, 2 
years after registration of the drug, it is evaluated by doctors 
and patients and how it is used in Poland for ALS treatment.

3. MATERIAL AND METHODS

This research was based on the information obtained from 
Polish Ministry of Health, and own analysis of edaravone 
formulation availability in online pharmacies.

4. RESULTS AND DISCUSSION

Currently there are no edaravone preparations available in 
Poland and edaravone treatment is not recovered/refund by 
Polish health care system, according to lack of positive ap-
proval of proper authorities (Rada Przejrzystości). In gen-
eral, negative opinion about this treatment is caused by un-
known price, and lack of possibility to calculate cost and 
effectiveness ratio, and non-appropriate evidence about ef-
ficacy of the drug.4 Nonetheless, Polish national health care 
system allows to use unregistered medicines under special 
agreement given by the Ministry of Health, and this proce-
dure seems to be working properly. Application, prepared 
by patient’s neurologist, is passed to voivodeship consultant 
for neurology and then to ministry for final approval. Proce-
dure takes up to about 20 days and after it, patient is able to 
buy medicine with full payment in commune pharmacies. 
The medicine can be administered to a patient in a public 
hospital, but in some cases, administration is private and 
patient must cover full cost of it. 

From March 15, 2017 to the beginning of June 2019, 114 
needs for medicinal products with an active substance of the 
international name edaravon/edaravone were submitted to 
the Polish Ministry of Health (in accordance to procedure 
of ‘importing a medicinal product necessary to save the life 
or health of a patient admitted to trading without having to 
bring medicine from abroad. obtaining a permit’). In total, 
97 consents were issued for 54 patients (Table 1).

As a new medication, original formulation of edaravone 
(Radicava) is expensive for polish patients, and according 
to information obtained from neurologists dealing with the 
procedure of obtaining a medicine, ‘generic’ formulations, 
mainly produced in India, are widely used. For example, 
price of original Radicava (from internet pharmacy) is about 
200 euro per day of treatment,30 meanwhile price of generic 
drug from India is about 16 euro per day of treatment,31 so 
it’s more than 10 times cheaper. 

The very high cost of therapy using the original drug 
prevents access to this therapeutic option for a patients in 
many European countries, including Poland, combined 
with the lack of effective alternatives, causes a high interest 
in the use of a generic drug. Furthermore the original prepa-
ration containing edaravone is registered only in the USA, 
Canada, South Korea, Japan and Switzerland.32 A situation 
of a high demand from an ALS patients for a novel treat-
ment, a supply of a various preparations which none of them 
is officially registered as well as extreme differences in the 
treatment financial burden complicates treatment decisions 
for a neurologist beyond purely medical aspects. Therefore 
the situation of edaravone availability for ALS patients 
treatment needs to be properly. A situation observed in Po-
land indicates a problem that exists in all European Union 
countries, as well as many other locations, affecting the 
therapeutic choices for an ALS patients.

However, emerging doubts about quality of drug, calls 
into question preparations produced as generic formulation 
in general. Especially in new clinical situations for neurolo-
gists, when patient bring his own and ‘suspiciously looking’ 
medicine to the hospital ward, to start very specialist treat-
ment. Additional abnormality is lack of proper documenta-
tion for ‘generic’ formulations, as proper drug characteris-
tics, available for any drug registered in Europe. 

It is worth to underline that official chain of distribu-
tion (producer–distributor–pharmacy) allows physicians to 
expect that medicines are non-falsified, produced correctly, 
properly stored and transported due to rigorously respected 
and controlled rules of Good Manufacturing Practice and 
Good Distribution Practice. 

5. CONCLUSIONS

Drug demand, its price and numerous formulations avail-
able in on-line pharmacies and shops, seems to be source of 
potential problem. Edaravone formulations available on offi-
cial market are circa 10 times more expensive than numerous 
offers available on-line. It is technically possible to buy any 
medicines by Internet and get it by parcel post. Such proce-
dure is always connected with risk of purchasing of adulter-
ated drug. That fact should be taken into account when pre-
scribing edaravone. It seems to be easier, quicker and cheaper 
than following official way, awaiting official approval, etc. It 
must to be firmly underlined, that official chain of distribu-
tion is unique warranty to avoid purchasing of adulterated 
drug. Nevertheless as it is seen in Poland, cost burden of the 
treatment for ALS patient could present as a dominating fac-
tor further influencing therapeutic decisions.

Table 1. Demand for edaravone according to the data of the Polish Ministry of Health (own study). 

Date range Number of applications submitted 
to the ministry Number (%) of consents issued Number of patients for whom con-

sent has been granted

March 2017 – June 2019 114 97(85) 54

Data obtained from the Department of Accessibility and Safety of Medicinal Products in the Department of Pharmaceutical Policy and Pharmacy 
of the Ministry of Health in Poland at June 3, 2019.



223 Pol Ann Med. 2020;27(2):220–224

Conflict of interest
None declared.

Funding
None declared.

References
1 Chiò A, Logroscino G, Traynor BJ, et al. Global epidemiol-

ogy of amyotrophic lateral sclerosis: a systematic review of the 
published literature. Neuroepidemiology. 2013;41(2):118–130. 
https://doi.org/10.1159/000351153.

2 Arthur KC, Calvo A, Price TR, Geiger JT, Chiò A, Traynor 
BJ. Projected increase in amyotrophic lateral sclerosis 
from 2015 to 2040.  Nat Commun. 2016;7:1–6. https://doi.
org/10.1038/ncomms12408.

3 European Medicines Agency. EU/3/14/1399. https://www.
ema.europa.eu/en/medicines/human/orphan-designations/
eu3141399. Published: February 26, 2015. Accessed: July 
15, 2019.

4 Rada Przejrzystości. [Position of the Transparency Council on 
the legitimacy of granting the reimbursement consent for Radicut 
(edaravonum) in the indication: amyotrophic lateral sclerosis]. 
http://bipold.aotm.gov.pl/assets/files/zlecenia_mz/2017/110/
SRP/U_46_519_stanowisko_146_Radicut_import_docelowy.
pdf. Published: November 27, 2017. Accessed: July 15, 2019.

5 Bäumer D, Talbot K, Turner MR. Advances in motor neu-
rone disease. J R Soc Med. 2014;107(1):14–21. https://dx.doi.
org/10.1177%2F0141076813511451.

6 Turner MR, Hardiman O, Benatar M, et al. Controver-
sies and priorities in amyotrophic lateral sclerosis. Lancet 
Neurol. 2013;12(3):310–322. https://doi.org/10.1016/s1474-
4422(13)70036-x.

7 Andersen PM, Al-Chalabi A. Clinical genetics of amyo-
trophic lateral sclerosis: what do we really know? Nat Rev 
Neurol. 2011;7(11):603–615. https://doi.org/10.1038/nrneu-
rol.2011.150.

8 Miller RG, Jackson CE, Kasarskis EJ, et al. Practice pa-
rameter update: The care of the patient with amyotrophic 
lateral sclerosis: drug, nutritional, and respiratory thera-
pies (an evidence-based review): report of the Qual-
ity Standards Subcommittee of the American Academy of 
Neurology. Neurology. 2009;73(15):1218–1226. https://doi.
org/10.1212/WNL.0b013e3181bc0141. Erratum in: Neurol-
ogy. 2010;74(9):781; Neurology. 2009;73(24):2134.

9 Radicava (edaravone injecton). For intravenous use. https://
www.radicava.com/assets/dist/pdfs/radicava-prescribing-
information.pdf. Accessed: July 15, 2019.

10 Puchała Ł, Maksymowicz S. [Directions of searching for 
new drugs for ALS]. Farm Pol. 2019;75(5):247–250. https://
doi.org/10.32383/farmpol/116234 [in Polish].

11 Barczewska M, Grudniak M, Maksymowicz S, et al. Safety 
of intrathecal injection of Wharton’s jelly-derived mes-
enchymal stem cells in amyotrophic lateral sclerosis ther-
apy.  Neural Regen Res. 2019;14(2):313–318. https://doi.
org/10.4103/1673-5374.243723. 

12 Siwek T, Maksymowicz W, Barczewska M, et al. Mesen-
chymal stem cell (MSC) transplantation in patients with 
amyotrophic lateral sclerosis (ALS): Is there a “responder 
population”?  J Neurol Neurosci.  2018;9(3):1–6. https://doi.
org/10.21767/2171-6625.1000260.

13 Gugliandolo A, Bramanti P, Mazzon E. Mesenchymal stem 
cells: A potential therapeutic approach for amyotrophic 
lateral sclerosis? Stem Cells Int. 2019:1–16. https://doi.
org/10.1155/2019/3675627.

14 Kuzma-Kozakiewicz M, Kwieciński H. New therapeutic 
targets for amyotrophic lateral sclerosis. Expert Opin Ther 
Targets. 2011;15(2):127–143. https://doi.org/10.1517/147282
22.2011.542152.

15 Scott A. On the treatment trail for ALS. Nature. 
2017;550(7676):S120-S121. https://doi.org/10.1038/550S120a.

16 Ng L, Khan F, Young CA, Galea M. Symptomatic treat-
ments for amyotrophic lateral sclerosis/motor neuron dis-
ease. Cochrane Database Syst Rev. 2017;1:CD011776. https://
doi.org/10.1002/14651858.CD011776.pub2.

17 Bello-Haas VD. Physical therapy for individuals with 
amyotrophic lateral sclerosis: current insights. Degener 
Neurol Neuromuscul Dis. 2018;8:45–54. https://dx.doi.
org/10.2147%2FDNND.S146949.

18 Lacomblez L, Bensimon G, Leigh PN, Guillet P, Meininger 
V. Dose-ranging study of riluzole in amyotrophic lateral 
sclerosis. Amyotrophic Lateral Sclerosis/Riluzole Study 
Group II. Lancet. 1996;347(9013):1425–1431. https://doi.
org/10.1016/s0140-6736(96)91680-3.

19 Bensimon G, Lacomblez L, Meininger V; ALS/Riluzole 
Study Group. A controlled trial of riluzole in amyotrophic 
lateral sclerosis. N Engl J Med. 1994;330(9):585–591. https://
doi.org/10.1056/NEJM199403033300901.

20 Center for Drug Evaluation and Research. Ap-
proval Package for Radicava Injection, 30 mg / 100mL. 
https: / /www.accessdata . fda .gov/drugsatfda_docs/
nda/2017/209176Orig1s000Approv.pdf. Published: May 5, 
2017. Accessed: 15.07.2019.

21 Writing Group; Edaravone (MCI-186) ALS 19 Study Group. 
Safety and efficacy of edaravone in well defined patients with 
amyotrophic lateral sclerosis: a randomised, double-blind, 
placebo-controlled trial. Lancet Neurol. 2017;16(7):505–512. 
https://doi.org/10.1016/S1474-4422(17)30115-1.

22 Oskarsson B, Gendron TF, Staff NP. Amyotrophic lateral 
sclerosis: An update for 2018. Mayo Clinic Proc. 2018;93(11): 
1617–1628. https://doi.org/10.1016/j.mayocp.2018.04.007.

23 Edaravone (MCI-186) ALS 16 Study Group. A post-hoc sub-
group analysis of outcomes in the first phase III clinical study 
of edaravone (MCI-186) in amyotrophic lateral sclerosis. Amy-
otroph Lateral Scler Frontotemporal Degener. 2017;18(Sup1): 
11–19. https://doi.org/10.1080/21678421.2017.1363780.

24 Luo L, Song Z, Li X, et al. Efficacy and safety of edaravone 
in treatment of amyotrophic lateral sclerosis-a systematic 
review and meta-analysis. Neurol Sci. 2019;40(2):235–241. 
https://doi.org/10.1007/s10072-018-3653-2.

25 Palumbo JM, Hubble J, Apple S, et al. Post-hoc analyses of 
the edaravone clinical trials Study 16 and Study 19: a step 
toward more efficient clinical trial designs in amyotrophic 
lateral sclerosis Amyotroph Lateral Scler Frontotemporal 
Degener. 2019;20(5–6):421–431. https://doi.org/10.1080/216
78421.2019.1599955.

26 Abraham A, Nefussy B, Fainmesser Y, Ebrahimi Y, Karni A, 
Drory VE. Early post-marketing experience with edaravone 
in an unselected group of patients with ALS. Amyotroph 
Lateral Scler Frontotemporal Degener. 2019;20(3–4):260–263. 
https://doi.org/10.1080/21678421.2019.1572191.

27 Yaiswal MK. Riluzole and edaravone: A tale of two amyo-
trophic lateral sclerosis drugs. Med Res Rev.  2019;39(2): 
733–748. https://doi.org/10.1002/med.21528.



224 Pol Ann Med. 2020;27(2):220–224

28 Yoshino H. Edaravone for the treatment of amyotrophic 
lateral sclerosis. Expert Rev Neurother. 2019;19(3):185–193. 
https://doi.org/10.1080/14737175.2019.1581610.

29 Arcila-Londono X, Walk D, Vota S, et al. General charac-
teristics of edaravone use in the natural history of ALS and 
other motor neuron disorders consortium dataset (Neuro-
BANK™). Neurology. 2019;92(Suppl 15).

30 TheSocialMedwork. Radicut/Radicava (edaravone). https://
thesocialmedwork.com/radicut-radicava-edaravone. Ac-
cessed: July 15, 2019.

31 netmeds.com. Edastar Injection 20 mL. https://www.netmeds.
com/prescriptions/edastar-injection-20ml. Accessed: July 
15, 2019.

32 Underwood G. Mitsubishi Tanabe pulls ALS drug from EMA 
assessment. https://pharmaphorum.com/news/mitsubishi-ta-
nabe-pulls-als-drug-from-ema-assessment. Published: May 
31, 2019. Accessed: July 15, 2019.


