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Turkey 

• Population: 77 million 
– ¼ of the population is < 14 years of age (EU 15%) 

– 11% of the population > 60 years of age (EU 23%) 

Presenter
Presentation Notes
Turkey is a rapidly populating country. Number of people living in Turkey has risen from 56 million to 77 million an about 25 years duration.



Life Expectancy at Birth - Turkey 

Age 

Male 
Total 

Female 

Presenter
Presentation Notes
Life expectancy has increased from 72 to almost 77 within 10 years parallel to the progress that has been achieved in health care. It is almost aporoaching the EU avarage and that of the OECD which is around 80.



Gross Domestic Product in Turkey 
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Presenter
Presentation Notes
Turkey’s GDP is steadily increasing and it’s currently around 700 million USD and with this Turkey ranks …..  (is within the first 20 countries in regard to economic potential) G-20) and still adeveloping country



Total Healthcare Expenses 
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GDP within last 10 years 

GDP 

TRL 
5.4% of 

GDP 

Presenter
Presentation Notes
Although the GDP is doubled in the last 10 years total health expenditure follows a less steep slope and it is somewhat stablised around 45 million USD



Total Health Expenditure as of GDP% - OECD 

Presenter
Presentation Notes
And with that 5.4% Turkey ranks as the last country among all OECD members given that the OECD average is around 10%



Per Capita Health Expenditure - Turkey 
Year 

Public (social security) Private PPP- USD OECD Health Statistics 2014 

Presenter
Presentation Notes
Although there is a significant increase in the per capita health expenditure in Turkey throughout the last 10-15 years..



Per Capita Health Expenditure - OECD 

OECD Health Statistics 2014 

PPP- USD 

Presenter
Presentation Notes
This doesn’t keep us from being the ranked as the last country in the OECD group  Far below the OECD average of 3500 USD

PPP purchasing power parity o ülkede aynı paraya ne kadar satın alabilir..



Total Health Expenditure (per capita - USD) 
Satisfaction Rate in Healthcare Services 

OECD  Health Data 2014 
WHO Health Statistics 2014 
EU Social Climate Report 2013 

Satisfaction rate Health Expenditure per capita (USD)  

Presenter
Presentation Notes
Despite having the lowest per capita health care expenditure the satisfaction rate associated with the health care service is above the average ov EU aproaching to that of the high income countries. Well how is that possible? You can of course say that Turkish people are easy to satisfy once you convince them that they are happy! Which I hardly believe… 



Total 
Expenditure 

on Health 

Drugs 

Treatment 
costs 

Investment / 
Improvement 

Total 
Expenditure 

on Health 

Drugs 

Treatment 
costs 

Investment / 
Improvement 

Presenter
Presentation Notes
Considering that we have a fairly stable 40-50 million USD to spend on health to make any progress you have to reorganise the distribution of the components that comprises the health budget. One of the first steps that was taken was making a 60-80% reduction in drug pricing among other measures that caused a decrease in treatment costs. This lead to an net increase in the proportion of money to use for renewal and health care facilities, and improvement of the quality of the health care system.. And enabled the government to invest more money to build new facilities etc. Almost every citizen %98 of the population is covered by social security even the refugees



Results  

• Quality of healthcare improved 

• Access to medicine enhanced  

• Access to technology/modern treatment and 
diagnostic modalities increased 

• Satisfaction increased 

Presenter
Presentation Notes
reduction of the drug prices and redistribution of the healthcare expenses and rational drug use campainge




Access to medicine enhanced 
Satisfaction increased 

  
 







Generics and Biosimilars 

Presenter
Presentation Notes
This long introduction brings us finally to the subject of Generics and Biosimilars which are the main drivers the (backbone) of the current pricing policy. Turkish Government (Ministry of Health) welcomes and promotes any initiative to produce generics or biosimilars in Turkey with the prerequsite is that they fulfill the requirements for approval



Biosimilar drugs: concern versus 
opportunity 

Aspirin 
~180 dalton 
21 atom 

Insulin 
51 amino-asit 
~5,800 dalton 
788 atom 

Somatropin 
191 amino-asit 
~22,000 dalton 
3091 atom 

IgG1 antikoru 
>1000 amino-asit 
~150,000 dalton 
>20000 atom 

Genazzazi, AA et. al. (2007) Biosimilar Drugs: Concerns and Opportunities.  Biodrugs 2007; 21 (6) :351-356 



Typical Protein Production Process 
Different manufacturers will have different processes 

Probably same 
gene sequence 

Different 
vector 

Different host cell 

Different 
fermentation/culture 

conditions 

Different 
downstream 
processing 

Will result in different 
biophysical characteristics START 

EN
D

 

KA Burke (2010) Montreal Forum Pharmaceutical Discussions 



Manufacturing steps may be similar, but will not be identical 
between different manufacturers 

1Sharma BG. EJHP Practice. 2007;13:54-56; 2Mellstedt H, et al. Ann Oncol. 2008;19:411-419;  
3Roger SD. Nephrology. 2006;11:341-346; 4Power DA, et al. J Pharm Pract Res. 2008;38:137-139. 

Unit operation Unique to each manufacturer 

Purified bulk drug 

Cell expansion Cell line, growth media,  
method of expansion 

Cell production in bioreactors Cell line, growth media,  
bioreactor conditions 

Recover through filtration  
or centrifugation Operating conditions 

Purification through 
chromatography Binding and elution conditions 

Characterisation and stability Methods, reagents,  
reference standards 

Presenter
Presentation Notes
This slide highlights the various steps necessary for the production of biosimilar products and demonstrates how differences in any of the many steps can lead to variation in the final product.  As said of biopharmaceuticals, The Process is the Product.
Indeed, a strong relationship exists between the manufacturing processes of biopharmaceuticals and the characteristics of the final product. In fact, the properties of biopharmaceuticals are dependent on the manufacturing processes.  
Innovator product companies, such as Amgen, will not provide reference material for comparison purposes because this is proprietary knowledge.  Thus, 1) a direct comparison of biosimilar bulk product to originator is not possible1 and 2) it is impossible for biosimilar manufacturers to precisely replicate any protein product2.
Small changes in the manufacturing process can produce alternations in the structure of the protein, acid-base variants, and glycosylation profile.  Since analytical techniques are not available for detecting or predicting all the biological and clinical properties of proteins, variations can remain undetected.  Regulatory guidelines must account for this, thus rigorous pharmacovigilance programs are required at time of biosimilar product approval. 

References:
Sharma BG. Manufacturing challenges for biosimilars – the process defines the product. EJHP Practice. 2007;13:54-56.
Mellstedt H, et al. The challenge of biosimilars. Ann Oncol. 2008;19:411-419.
Roger SD. Biosimilars: How similar or dissimilar are they? Nephrology. 2006;11:341-3466.
Power DA, et al. Biological drugs and the coming of ‘biosimilars’. J Pharm Pract Res. 2008;38:137-139.



Evaluation of Biosimilar drugs 

«Farmasötik müstahzarların 
biyoyararlanım ve 
biyoeşdeğerliğinin 
değerlendirilmesi hakkında 
yönetmelik» 
 
27 mayıs 1994 



European Medicines Agency 
Regulatory Guidelines for Biosimilars 

Guideline on Similar Biological Medicinal Products 

Guideline on Similar Biological Medicinal Products 
Containing Biotechnology-Derived Proteins as Active 

Substance: Quality Issues 

Overarching 

Quality 

Epoetin G-CSF Insulin Growth 
Hormone 

G
eneral 

Specific* 

Guideline on Similar Biological Medicinal Products 
Containing Biotechnology-Derived Proteins as Active 

Substance: Non-Clinical & Clinical Issues Non-clinical 
& clinical 

EMA Guideline CHMP/437/04; EMA Guideline EMA/CHMP/BWP/49348/2005; EMA Guideline EMA/CHMP/BMWP/42832/2005; 
all available at: www.ema.europa.eu 
 

*More product specific guidelines are forthcoming: Interferons (IFN),  
follicle stimulating hormone (FSH), monoclonal antibodies (MAB) 

Presenter
Presentation Notes
In recognition of the differences between generics and biosimilars, the EMA has developed guidelines for biosimilars:
‘Overarching’ Guidelines: This provides a framework for the approach to bringing biosimilar products to market1.
Quality Guideline: Indicates that, in addition to providing complete Quality data, biosimilar manufacturers need to conduct tests to ascertain similarity to the RP. It is not expected that the quality attributes in the similar biological and the RP will be identical. Comparability at the quality level may allow a reduction of the non-clinical and clinical data requirements compared to a full dossier2. 
Non-clinical & clinical: There is an expectation that clinical data will be provided to demonstrate similarity or equivalence to the reference product in most situations. Non-clinical data alone will not suffice. This is a relatively high threshold which in most cases necessitates comparative clinical trials. Although data on immunogenicity will need to be generated before approval, as there are limitations for evaluation of immunogenicity this must also be assessed post approval via pharmacovigilance3.
Guidelines for specific product classes: Specify the necessary requirements for approval in each therapeutic area, as there are substantial differences between biopharmaceutical products. In general, the biosimilar approval will be based upon demonstration of comparable safety and efficacy to the reference product (innovator drug), and must be demonstrated in a comparable patient population1. 
More product specific guidelines are forthcoming: Interferons (IFN), follicle stimulating hormone (FSH), monoclonal antibodies (MAB)1.
References
EMA Guideline CHMP/437/04; available at www.ema.europa.eu
EMA Guideline EMEA/CHMP/BWP/49348/2005; available at www.ema.europa.eu
EMA Guideline EMEA/CHMP/BMWP/42832/2005; available at www.ema.europa.eu




http://www.fda.gov/ola/2007/policy05022007.html 

“..is not the same..” !  
“..nevertheless similar enough..” ! 

“..safety and effectiveness..” ! 







Production step Conventional 
generics 

Biosimilars  

Manufacturing  Chemical synthesis 
Simple microbial 
fermentation 
Standard analytical 
methodology 

Genetically modified cell lines 
Complex fermentation and 
purification processes 
Formulation  
Complex analytical 
characterization 

Preclinic  Generally none In vitro/in vivo bioassay 
Toxicity studies 
Local tolerance studies 
PK/PD studies 

Clinic  Generally BE study Phase I PK/PD 
Phase III studies 
Phase IIIb studies 
Phase IV studies (PMS) 

P Saenger (2009) Int J Ped Endocrinol 



Regulation 

Generics and biosimilar medicinal products are 
regulated in Turkey according to 

 

• Regulation on the Registration of Medicinal   
Products for Human Use (1) 

• Biosimilar Medicinal Products Guideline (2) 

 

1. Official Gazette #25705 of 19.01.2005   
2. Ministry Approval No:5285, Date: 07.08.2008     

Presenter
Presentation Notes
Which are almost totally based on and adapted from the related directives and legislations and guidelines of EU in the the context of harmonisation 
You know that we are at the gate of Europe waiting for the enterance but this time not to conquer the continent as we tried years ago here in Vienna but to be a part of the it



Biosimilars 

• Active substance of the biosimilar should show molecular 
and biological similarity to the active substance of the 
reference medicinal product. 
 

• Should be similar to licensed biological reference product in 
terms of efficacy, safety and quality. 
 

• Comparability studies with reference biological product are 
required 
 

• The pharmaceutical form, strength and route of 
administration of the biosimilar should be same with the 
reference biological product 
 



Reference Biological Product 

• Reference (original) biological product chosen 
for comparability testing does not need to be 
particularly approved in Turkey  
 

• Any difference between biosimilar medicinal 
product and the reference requires additional 
evaluation with appropriate studies to ensure 
efficacy, safety and quality 



Approval Track of Generics and Biosimilars 

● Generics 
 
 

 
● Biosimilars 

 
 

Clinical 
Assessment  

Technological 
Assessment 

BA/BE 
Assesment 

Pharmacological 
Assessment 

Technological 
Assessment 

Biosimilarity 

Assessment 
Clinical 

Assessment 
Pharmacological 

Assessment 



CLINICAL 
TRIALS FOR 

BIOSIMILARS 





THO-İKU-2013 33 







Approved Biosimilars in Turkey 

Product Name Active Substance Production Site Year of approval 

Dropoetin (3)* Epoetin alpha Turkey 2013 

Enox (5) Enoxaparin sodium Turkey 2013 

Epoplus  Epoetin alpha Cuba 2013 

Clotinab Abciximab South Korea 2012 

Oksapar (6) Enoxaparin sodium Turkey 2012-2013** 

Eporon (3) Epoetin alpha South Korea 2011 

Omnitrope (2) Somatropin Austria 2011 

Epobel (8) Epoetin zeta Germany 2009 

Leucostim (2) Filgrastim South Korea 2009 

*Numbers next to product names represent  the available different strenghts for each product 
** 4 different strenghts of Oksapar approved in 2012 and 2 strengths approved in 2013 

Courtesy of Adem Abay, Turkish Medicines and Medical Devices Agency 

Presenter
Presentation Notes
Adverse event has been reported with None of the approved products RMP … For the heparins we do want phase III trials after authrization





Biosimilar Products on the List 

● Application procedures continue for 14 
biosimilar products 
 

5 

5 

1 

1 

1 
1 

Biosimilar Applications 

Filgrastim 

Epoetin alpha 

Infliximab 

Insulin glargin 

Insulin lispro 

Enoxaparin  

Courtesy of Adem Abay, Turkish Medicines and Medical Devices Agency 



Drug Market Size of Turkey 
TRL (million) Unit (billion) 

Source: IMS Health 

Presenter
Presentation Notes
With its 1.8 billion unit production and 9.5 million USD economic value Turkey’s 16. biggest market in the world

Türkiye toplam ilaç pazarı, 2014 yılında %8,8 artışla 14,6 milyar TL'ye ulaşmıştır. Kutu ölçeğinde ise %2,7'lik bir büyüme ile 1,82 milyar hacim gerçekleşmiştir.
Toplam IMS Pazarı (hastane satışları hariç, üretici fiyatlarıyla)




Drug Expenses (TRL) 

Original Generic and biosimilar 
Source: IMS Health 

Presenter
Presentation Notes
2013 yılında tutar ölçeğinde %30,4 olan eşdeğer ilaçların pazar payı, 2014 yılında %29,6’ya gerilemiştir. Kutu ölçeğinde ise küçük bir gerileme yaşanmış ve pay %50,6 seviyesinde gerçekleşmiştir.
Eşdeğer-Referans İlaçların Tutar Ölçeğinde Pazar Payları




Market Share (Units) 

Original Generic and biosimilar 

Source: IMS Health 

Presenter
Presentation Notes
2013 yılında tutar ölçeğinde %30,4 olan eşdeğer ilaçların pazar payı, 2014 yılında %29,6’ya gerilemiştir. Kutu ölçeğinde ise küçük bir gerileme yaşanmış ve pay %50,6 seviyesinde gerçekleşmiştir.
Eşdeğer-Referans İlaçların Tutar Ölçeğinde Pazar Payları




Market Share (Units) 

Imported Produced 

Source: IMS Health 

Presenter
Presentation Notes
İthal-İmal İlaçların Pazar Payları�2014 yılı ilaç endüstrisi verileri incelendiğinde, kutu bazında ithal ürünlerin payının %27 olduğu, ancak değer bazında %58’e ulaştığı görülmektedir.
İthal-İmal İlaçların Tutar Ölçeğinde Pazar Payları




Market Share (TRL) 

Source: IMS Health 

Imported Produced 

Presenter
Presentation Notes
İthal-İmal İlaçların Pazar Payları�2014 yılı ilaç endüstrisi verileri incelendiğinde, kutu bazında ithal ürünlerin payının %27 olduğu, ancak değer bazında %58’e ulaştığı görülmektedir.
İthal-İmal İlaçların Tutar Ölçeğinde Pazar Payları




Pricing of Generics and Biosimilars 

• Notification on the pricing of medicinal products 
for human use:*  
 
              Biosimilars                                     Standart 
 
 
 
  Reference            Biosimilar          Original           Generic 

100 
TRL 

100 
TRL 

60 
TRL 

100 
TRL 

*Official Gazette #26651/22.09.2007 amended by  OG-14/4/2012-28264   
Courtesy of Adem Abay, Turkish Medicines and Medical Devices Agency 

Presenter
Presentation Notes
; a biosimilar product can take % 100 of the reference product’s price, while generics can take only % 60 of original product’s price.




Incentives for Biosimilars 
• Decision of the Council of Ministers on Promoting 

Investments:(1)   
• Investments above 20 million TRL for biotechnological 

products (including biosimilars), oncology drugs and 
blood products will be prioritised and supported 

 

• Ministry of Health / The Scientific and 
Technological Research Council of Turkey 
(TÜBİTAK) has issued a project call for the 
‘Development and production of biosimilars in 
Turkey’.(2)  

 
 

1. Decision No: 2012/3305, Date: 19.06.2012  

2. 1007 Program call from TÜBİTAK announced at 05.08.2013 and closed at 08.11.2013 

Presenter
Presentation Notes
Ministry of Health in collaboration with The Scientific and Research Institution of Turkey (TÜBİTAK) has issued a project call for the ‘Development and production of biosimilars in Turkey’.



Biosimilars on Turkish Drug Market 

11605 13390 15566 18398 20522 

1408856 1529992 1570365 1574638 1604982 

17.5 
94.7 

302 
906 975 

2010 2011 2012 2013 2014 

Market Sales (x1000 unit) 

Biotech Product Prescription Medicine Biosimilar Change  2013/2014 

Unit Value (TRL) 
 

1.9% 
 

 

8% 
 

11.5% 20.5% 

7.5% 26.8% 

Source: IMS Health 2014 



Medium Term Development Plan 

• Plasma fractination plant to produce plasma 
derived blood products 

• Co-operation with biotech companies to 
produce recombinant coagulation factors 

• Vaccine production  

• Insulin production  

 

 



Conclusion 

• Generics and biosimilars are of top priority… 
 

• Number of applications for biosimilar drugs is 
expected to increase 
 

• Well-defined, class/product specific guidelines 
and regulations will secure quality, efficacy and 
safety of both generics and biosimilars 

 

Presenter
Presentation Notes
Since at good hands/ and they represent a valuble tool to increase access to medicine and enable rational use of economic resources which is extremely important for, but not limited to, underdeveloped and developing countries. Turkish government supports and promotes production of both generics and biosimilars in the country.. Although most of the generics are produced in Turkey. Biosimilars are usually imported. Companies interested in the transfer of knowledge and building Biotechnology plants in Turkey are promoted in that they receive a fast track approval if they hold their promise and they receive financial as well as R&D support. 
With the expiration of …… duration
To assure efficacy, quality but most important of all the safety my personal opinion is  that suffiectly powered, moderate scale clinical trials should almost always be a part of the evaluation process to avoid concerns about efficacy but more important than that about safety of the those drugs despite all the known difficulties in design and patient recruitment of such studies



Presenter
Presentation Notes
Come over for a cup of coffee and turkish delight 
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