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APl and FPP pricing

FPP Pricing, US FPP Pricing, LMICs | API pricing/kg, Generic API pricing
India/China PPPY or per
treatment
S27

Sofosbuvir S84,000 $200 - S650 S800

Daclatasvir $63,000 S45 S850 S4.25
Imatinib $125,000 $140 <S40
Cyclophosphamide  $27,000 $§270 - 5310 <S20
Cholic Acid $312,000 N/A $370/kg (MP S$33-S57

Biomedical)
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Drug Pricing/dose, US |Pricing /dose,

(indication) LMICs
Cefuroxime 500 mg, 20 $1.815-52.15 S0.368

ERRL{I ) count

Atazanavir 300 mg, 30 $29.74 - S52.77 S0.5213
(AIDS) count
Atenolol 50 mg/30 $0.133-S50.3787  $0.0059

(cardiovascular) [Ee1¥]s}s

Atorvastatin 20 mg/30 $0.3327-52.933  S0.0714

(lipid-lowering) KeloI¥yis

Representative pricing of medicines in the US versus median pricing in LMICs.
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Impact of Global Access
Campaigns Upon the Indian and
Chinese Pharma Industries



Priorities in LMICs?



Causes of Death: USA, 2014

All Causes 2,626,418
Cardiovascular Diseases 614,348
Malignant Neoplasms 591,699
grsrggslgSLower Respiratory 147,101
Accidents 136,053
Cerebrovascular Disease 133,103
Alzheimer’s Disease 903,541
Diabetes Mellitus 76.448
Influenza, pneumonia 55,227

‘ Nephritis 48,146
# HOWARD o
=LAMESE Syicide 42,773
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Worldwide deaths from HCV, HBV, HIV, tuberculosis, and malaria in 2013
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Global Burden of Disease report, Lancet 2014, 385: 117-171
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Causes of Death - Africa

 BUT: This does not even count the incalculable burden of
cardiovascular diseases and diabetes...

* (Rob Ridley) Approximately 14 million deaths per year occur in sub-
Saharan Africa because of preventable or easily treatable diseases:
e Diarrheal diseases
e Simple Infections
e Malaria
e Tuberculosis
e HIV/AIDS
e Hepatitis Band C
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Do we compare/contrast
India and China?



Local Pharmaceutical
Manufacturing - Africa
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Patents



The Patent Estate - Evergreening

* Pharmaceutical companies represent nearly every aspect of drug

development and delivery as containing patentable innovation:
e Composition of matter

Method of use

e Combinations with other drugs

e Pharmaceutical compositions (formulations)

e Processes and Intermediates (not listed in the Orange Book)

Crystalline forms (salts, polymorphs, hydrates, solvates, co-crystals,

dispersions)

e Latter-day “improvements”



Tenofovir Alafenamide — Patent Applications



Tenofovir, Tenofovir Disoproxil, Tenofovir

Alafenamide
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Sofosbuvir

iPro,C Sofosbuvir



Emerging Issues

e Alternative salts of tenofovir disoproxil fumarate (citrate, phosphate) from
Indian generics have been approved by the EMA (March, 2017) and the

tartrate is expected to be approved this month

* This provides a means for getting around originator patents, but it also
creates new patent issues... (DTG, TDF, solvates and new crystal forms of

important APIs (aripiprazole/abilify)

* Tenofovir disoproxil fumarate is presently taken by an estimated 12MM
people in LMICs

e Patent coverage on the drug molecule theoretically expires in 2017/2018

e Gilead Sciences seeking to extend this to 2020 in US and Europe with a 2015
application covering solid state forms of tenofovir disoproxil, preventing generic

companies from



	Global Production, Regulatory, and Trade Environment
	APIs and Finished Pharmaceutical Products (FPPs)
	API Synthesis
	Slide Number 4
	Slide Number 5
	API and FPP pricing
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Full Disclosure
	Slide Number 11
	Impact of Global Access Campaigns Upon the Indian and Chinese Pharma Industries
	Priorities in LMICs?
	Slide Number 14
	Slide Number 15
	Causes of Death - Africa
	Slide Number 17
	Do we compare/contrast India and China?
	Local Pharmaceutical Manufacturing - Africa
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Challenges of Pharmaceutical Manufacturing in Afreica
	Patents
	The Patent Estate - Evergreening
	Tenofovir Alafenamide – Patent Applications
	Tenofovir, Tenofovir Disoproxil, Tenofovir Alafenamide
	Sofosbuvir
	Emerging Issues

