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Background	  –	  HIV/AIDS	  
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San	  Francisco	  -‐	  1990	  6	  



San	  Francisco	  -‐	  1990	  7	  
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Africa,	  1999:	  mass	  treatment	  	  
for	  HIV/AIDS	  is	  not	  feasible	   10	  



A key moment in the history of HIV 

“My generics company  
can manufacture  
HIV antiretrovirals for  
a dollar per day” 
 
 
 
    Dr Yussef Hamied 
    Cipla,  
    G8 summit,  
    2000 
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Thailand	  –	  HIV	  compulsory	  licenses	  
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Percentage of people on ART worldwide	  
 

Hill et al. CROI 2015 [abstr 1118] 



Could	  we	  eliminate	  
Hepa==s	  C	  worldwide	  

by	  producing	  
treatments	  cheaply?	  
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Total	  deaths	  worldwide	  from	  HIV,	  Viral	  Hepa==s,	  	  
TB	  and	  malaria,	  1990-‐2013	  
Global	  Burden	  of	  Disease	  database.	  
	  

Source:	  h"p://ghdx.healthdata.org/global-‐burden-‐disease-‐study-‐2013-‐gbd-‐2013-‐data-‐downloads	  	  



Global Burden of Disease report, Lancet 2014, 385: 117-171 



Gower	  E	  et	  al.	  J	  Hepatol	  2014	  

Global	  chronic	  HCV	  prevalence	  
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Total	  Infected	  	  
(Viremic)	  

200K-‐650K	  

650K-‐1.9M	  

0-‐200K	  

1.9M-‐3.5M	  

3.5M-‐9.2M	  

Prevalence	  
(Viremic)	  

0.0%-‐0.6%	  

0.6%-‐0.8%	  

0.8%-‐1.3%	  

1.3%-‐2.9%	  

2.9%-‐7.8%	  



HCV genotypes 1-6 worldwide 



Sofosbuvir + Daclatasvir ± RBV (12-24 wks)  
Percentage of people cured, by Genotype 

Sources:	  A1444040	  trial;	  ALLY-‐1;	  ALLY-‐2;	  ALLY-‐3;	  3	  French	  EAPs	  

525/556	   193/216	  47/50	   1/1	  1/1	  52/56	  



Estimating minimum costs of treatment from 
current export data 

 
Tracking import-export databases to find costs of API (Active 
Pharmaceutical Ingredient – drug substance before formulation and 
packaging).   
 
www.indiainfodrive.com 
 
Then add costs of final formulation and profit margin using established 
methods. 
 
Collaboration with experts in chemical synthesis and mass production of 
medicines to evaluate prices.  Cross-checks using different methods. 
 
Surveys of costs of drugs by country   



Sofosbuvir	  API	  exported	  from	  India	  in	  2015,	  weighted	  by	  size	  of	  shipment	  

www.indiainfodrive.com	  
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Current	  Costs	  of	  produc=on	  -‐	  sofosbuvir	  



Price of sofosbuvir by country  
(US dollars per 12 week course) 

Sofosbuvir (Sovaldi) 
US price: $84,000 
Cost price: $178 
Total sales: >$25 billion 



Daclatasvir	  API	  exported	  from	  India	  in	  2015,	  weighted	  by	  size	  of	  shipment	  
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Current	  Costs	  of	  produc=on	  -‐	  daclatasvir	  



Price of daclatasvir by country  
(US dollars per 12 week course) 



5g of daclatasvir 
 
12 weeks of treatment, 60mg/day 
 
Cost = $63,000 (US price) 

5g of diamonds 
 
25 1-carat ($1900 each) 
 
Cost = $48,000 



Health	  Economics	  
	  

1.	  Cost-‐effec=veness	  
2.	  Budget	  Impact	  
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Cost-effectiveness models for HCV DAAs 
– are they reliable?  
 
 
1. Treating HCV is not cost-effective over 5 years – shown in several models – 
only cost-effective over a lifetime 

2. However in a lifetime, treatments will become generic and much cheaper. 

3. Even in the short-term, treatment costs are falling rapidly. 

4. So why pay high prices now, when costs could be 50-80% lower in 1-2 years? 

5. In the USA, cost of DAAs per course fell 50% when AbbVie negotiated with 
Express Scripts  



Sofosbuvir	  is	  not	  cost-‐effec=ve	  for	  
some	  Genotype	  2	  and	  3	  pa=ents	  in	  USA	  
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“At	  their	  current	  cost,	  sofosbuvir-‐based	  regimens	  for	  
treatment	  naïve	  non-‐cirrho=c	  pa=ents	  exceed	  

willingness	  to	  pay	  thresholds	  in	  USA”	  

Linas	  et	  al.	  	  Ann	  Intern	  Med	  	  
2015,	  162:	  619-‐629	  



“Budget	  impact”	  of	  trea=ng	  Hepa==s	  C	  
in	  USA	  (assume	  3.4	  million	  infected)	  	  	  
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Unit	  cost	  of	  a	  cure	  =	  $50,000	  per	  person	  (discounted)	  
Cost	  =	  $170	  billion,	  not	  including	  medical	  care,	  
diagnos=cs	  
	  
Units	  cost	  of	  a	  cure	  =	  $200	  per	  person	  (minimum)	  
Cost	  =	  $680	  million,	  not	  including	  medical	  care,	  
diagnos=cs	  	  
	  



“Budget	  impact”	  of	  trea=ng	  Hepa==s	  C	  
in	  USA	  (assume	  3.4	  million	  infected)	  	  	  
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Unit	  cost	  of	  a	  cure	  =	  $50,000	  per	  person	  (discounted)	  
Cost	  =	  $170	  billion,	  not	  including	  medical	  care,	  
diagnos=cs	  
	  
Units	  cost	  of	  a	  cure	  =	  $200	  per	  person	  (minimum)	  
Cost	  =	  $680	  million,	  not	  including	  medical	  care,	  
diagnos=cs	  	  



What	  happens	  when	  
drugs	  are	  too	  
expensive?	  
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Barua	  S,	  et	  al.	  Ann	  Intern	  Med	  2015	  

Sofosbuvir	  Medicaid	  restric=ons	  in	  US	  	  	  	  	  
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Liver disease stage 



Barua	  S,	  et	  al.	  Ann	  Intern	  Med	  2015	  

Sofosbuvir	  Medicaid	  restric=ons	  in	  US	  	  	  	  	  

35	  

Illicit drug use 



Dore	  GJ,	  et	  al.	  J	  Viral	  Hep	  2014	  
	  

HCV	  diagnosis	  and	  treatment	  uptake	  	  	  
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What about funding R&D from the 
pharmaceutical industry?  
 
 
Gilead has already sold over $25 billion of sofosbuvir and ledipasvir.  No sign of 
sales slowing.   
 
How many billions of dollars in sales will be enough to repay the $11 billion of 
investment?   When can countries access these drugs cheaply?   
 
Gilead made $12 billion in profits in 2014. 
 
Pharmaceutical companies spend more money on marketing and advertising 
then research and development. 
 
The pharmaceutical industry has higher profit margins than oil, gas, media, 
banking or automobiles.   
 
Many pharmaceutical companies use offshore schemes to avoid taxation.  



Could	  Hepa==s	  B	  also	  
be	  eliminated	  
worldwide	  by	  

producing	  treatments	  
cheaply?	  

38	  



Entecavir	  for	  Hepa==s	  B	  
one	  year’s	  supply	  (0.18g)	  



Entecavir	  for	  Hepa==s	  B	  
cost	  per	  person/year	  by	  country	  

Entecavir (Baraclude) 
 
UK price: £4,600 
 
Cost price: £24 



What	  can	  be	  done,	  if	  
medicines	  are	  not	  
locally	  available?	  
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The	  Original	  Dallas	  Buyers	  Club	  

Ron	  Woodroof	  founded	  what	  was	  known	  as	  the	  
Dallas	  Buyers	  Club,	  in	  order	  to	  combat	  hospitals	  not	  
using	  effec<ve	  medica<on	  to	  combat	  AIDS.	  
Woodroof	  was	  diagnosed	  in	  1986,	  and	  was	  given	  
very	  li_le	  <me	  to	  live,	  but	  rather	  than	  accep<ng	  the	  
prognosis,	  he	  researched	  various	  medicines	  and	  
drugs	  to	  combat	  AIDS	  and	  began	  to	  take	  them.	  He	  
then	  wanted	  to	  help	  other	  AIDS	  vic<ms	  who	  had	  no	  
other	  medicines,	  and	  sold	  the	  drugs	  in	  the	  group	  he	  
founded:	  the	  Dallas	  Buyers	  Club.	  
He	  died	  on	  September	  12th	  1992	  in	  Texas,	  aaer	  six	  
years	  of	  figh<ng	  the	  disease	  with	  his	  own	  
treatments.	  	  



 
Buyers clubs in 2015 
 
High quality generic drugs accessed in low-income countries: India, 
Bangladesh, Egypt, Thailand. 
 
UK and Australian law allows the legal import of up to 3 months supply of any 
medicine, provided this is for personal use and supported by a doctors 
prescription. 
 
Over 1000 people in Australia have been cured of Hepatitis C in this way, plus a 
few people in UK, USA and other countries. 
 
HIV drugs for pre-exposure prophylaxis are being imported legally into the UK 
in 2015 
 
Websites:   www.fixhepc.com 

  www.iwantprepnow.com 
 



44	  



HIV	  drugs	  imported	  from	  India	  to	  UK	  
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Conclusions 
 
The current prices of treatment to cure Hepatitis C are too high to allow 
elimination of this epidemic within the next 15 years. 
 
Worldwide, there are more people newly infected with Hepatitis C than being 
cured – the current situation is not working. 
 
The drugs to cure Hepatitis C are fundamentally very cheap to produce 
 
Pharmaceutical companies need to be more flexible – cure more people for a 
lower unit price, and they will still make money.  
 
There will be increased competition in the near future (AbbVie, Merck, 
Janssen), which should lower prices, but this is not guaranteed. 
 
Some countries have started access schemes via buyers clubs and local 
production to lower their prices.  This system is leading to thousands of people 
being cured, who would not otherwise be treated.   
 
 



Universal	  access	  to	  HIV	  treatment	  is	  one	  of	  the	  	  
greatest	  success	  stories	  in	  medicine	  (>15	  million	  treated).	  
	  
This	  should	  not	  stand	  alone,	  but	  be	  repeated	  for	  	  
mass	  treatment	  of	  	  Hepa==s	  C	  –	  this	  =me,	  more	  quickly	  
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