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Mapping of pharmaceutical
manufacturing capacity in Africa

A PharmaceuSol manufachring
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HEALTH MDGS — 1990-2015

4: Reducing child mortality: Reduce by two-thirds the under-five mortality

rate, (4.3%)

5: Improving maternal health: reduce by % maternal mortality ratio, (5.4%).
6: Combating HIV/AIDS, malaria and other diseases. Halt and begin to
reverse the spread of the diseases by 2015
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NEW MEDICINES HAVE PROLONGED LIFE

Drop in Death Rate for Diseases Treated with
Pharmaceuticals, 1965—-1995

80%

75%

Percent Drop in Death Rate

Early Rheumatic Athero- Hypertensive Ulcer of Ischemic Emphysema Hypertension
Infancy Fever sclerosis Heart Stomach and Heart
Diseases and Rheumatic Disease Duodenum Disease

Heart Disease

Source: PhRMA, Based on Boston Consulting Group, 1993; and US National Center for Health
Statistics, 1998



NEW SCIENCE IS CHANGING

I_

EALTHCARE

Structural Biology

Rational design of new medicines

Genetics, genomics and
proteomics

Better targeting of medicines

Metabonomics

Better diagnosis and monitoring

Vaccines and
iImmunomodulation

Prevention and monitoring of infectious diseases

Point of care diagnostics

Faster diagnosis and enhanced involvement of the patient

Bionics

Organ replacement and enhancement

Cell and tissue engineering

Regenerative medicine

Imaging

Better diagnosis and precision treatment

Micro-electronic devices

Sensing and monitoring; increased independence for individuals

Minimally invasive and robotic
surgery

Enhanced precision and reduction in unwanted drama

Source: Sir Richard Sykes, Imperial College London



PRESCRIPTION DRUGS SAVE LIVES & MONEY

HIV Mortality Declined Dramatically After Introduction

of First “Expensive” Antiretrovirals...

18
15 1
12 -

Deaths per 100,000 Population
©

82 86 90 94

Year

Source: Costs - Bozette et al.,New England Journal of
Medicine Vol. 344, No. 11, March 15, 2001; Mortality -
Centers for Disease Control; data on drug development
from PhRMA and the NIH Office of Technology transfer

First new drugs introduced, 1995

Highly Active Antiretroviral Therapy
(HAART) introduced, 1996-97

Where were AIDS Drugs Discovered?

Large numbers of drugs to trﬁm_ﬁlDS
9%

4

Industry
91%

...While Monthly Costs for AIDS Patients Decreased by 16% After HAART Introduced

$2 000 ~

$1600

$1200

$800

$400

$0

Total: $1804

Total: $1521

Other Costs
Decrease by
41%
Drug Costs
Increase by $821

8611 | 349

T 1
Jan-96 Mid-1997
O Rx Drugs O All Other Costs
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INNOVATIVE MEDICINES ADD VALUE

- Patients care about:

- Increased longevity

- Increased quality of life

- Prevention of disability

- Maintaining autonomy and independence

- Employers care about:

- Potential for direct offset to other health care costs
- Increased workplace productivity
- Decrease in absenteeism

- Doctors care about:
- Ability to replace costly surgery

value across the spectrum — there are many



THE ARGUMENT FOR ACCESS TO
INNOVATIVE PHARMACEUTICALS

Drugs and vaccines — eliminated/control many diseases and
conditions that once had high mortality rates (e.g., influenza,
polio, pneumonia, and diptheria).

Dramatically reduce mortality rates for other diseases and

conditions (e.g., AIDS, asthma, heart attacks, strokes, and
ulcers).

Trend will continue with

new medicines significantly Newer drugs have improved
reducing mortality from side effect profiles with better
disease compliance




PATIENT PERSPECTIVES




Schizophrenia
Now

Thanks ex new medicines ints-
duced in the 15950s. people lving
with schirophrenia can now

Berween che 19%0: and che 1980z, the ancipspchotic
medica o available to trear schizophrenia—a devasoar-
iz menoal illness affecrine approdmarely 1 percent of
the population—mwere a double-edged sward. On the manaps cheir condicion more
one hand, chey hdped conmol symproms like hallucinat- i ' i effeccively chan ever. and wich
ions and paranoid thoughes. Bur chey also had unpl=as- i F e T fewer side effeces. Thess

ant side =ffecis, liks muscls stiffnes, tr=mors. and mesdicines —dobbed “arypical annpspchotic™ o distin-
abnormal movemenits cthat prew worse over cime. guich chemn from eadier, “grpical” drogs—also help people
Control with unpleasant side effects creatment, makice it posible for chem to baave instim-
Less side —effects and greater response rate
Leukemia
Now
If you had been diagnosed with chronic myekid You can take a daily pill chat has a

leukemia (CAILD in 1959, chances weere that vou would
mor be alive wday. Just 3 out of 10 pacien s survived for
even Erve veans. In che meantime, you had cwo daunnog

creacment opfions: 2 high-risk bone marrow transplant any, sde sffece. The new medi-
of daily injections of interferon, che ade sffecis of which cine arpecs LML on @ maleoalar
hawe besn comparsd o “having a bad case of che flu level, m it affecs only the sngyme responsible for the
every day of vour life” dizeage. The tremendow effecveness and preasion of the
appooach i heraldsd as che “wave of the futore.”

eood chance of driving your
Canoer inio remission—naormiali-
zing vour blood counc with few, if

3/5 survived - options New pill targets CML at cellular level —
Bone marrow transplant or Interferon remission possible with fewer side effects



HIV/AIDS Symptom free for a number

Life expectancy 26 months of years — many treatment
Treatment regime problematic Now options

If vou were diapnosed wich AIDS in 1S90, vou mizhe Thanks oo the spproval in 19595
expact oo live for onhr 26 monthe, Choring chat time, pou of provease inhibirors—and
would be likely 1o conmact a number of opporrunisic furcher achanceaments in new
infections that would make vour remaining days medicinss and combinanon
unpleasant and painful. The anly weament available had therapies in the decade since—ihe
oo be maken every four bours—around the dock—and A5 dearh rare in the Unired
bad serious side effects. Seares has fallen by 70 percent. [f diagnosed voday, a range
of weatment opcions {induding different combinacions of
drupst mighe b able 1o kezp vou symapromsfres for vears

Ulcers

Mow

In the lare 19705, naw medicines were developed to heal
the lining in the stomach or duodenum, making it
poasible for the first fme o mear wloers sffecnvely
threarening infection and more without surpery. With the discovery that che bacterinm
ulcers in che fumre. Alome with : H. pelan causss che vast majority of uleers in 1582,
surpery, dooors often recom- A dacrors ars row able oo crear ulcers boch quickly and
mended wesks of bed resc 2 mild facty dist inchading permanently by fargeins che real root of the problem—
bailed milk, and incresssd robacoo ure. in an «ffor o bacreria.

stop che suspscred culprics: 4 sresshul lifestele and spicy

focd. Boc none of thess remsdiss made moch difference

oo bcer maffensrs,

Thirty-free yeams asn, creacing an
ulcer meant painful surgery thar
browshit wich it the risk of life-

Treatable permanently without surgery
35 yrs ago surgery



THE PATIENT PERSPECTIVE

Organ Transplant

In the 19505 and sady 19505, patiens needing an organ
cranspdant weps in a cragic bind. Transplants were sungi-
calbr poasible, but the bodvs immune response rapidly
rejected argans donated by uncelated individuals, People
either died or l=d greacly diminishisd lives.

Now
Thanks m anti-rejecion
E‘Ii ? medicines that were developed in
ﬁ- the 154505 and 1980s, tens of
thousands of Amenicans bawe
recepved cransplanes of @ wide
variegy of orpans and are able o
p.n:l-:-n: ther lwe: r=gain cheir health, and maintain
cheir independence.

Until early 60s rejection an issue Transplants now common place

Healthcare is a dynamic good:

Patients and society have reaped exceptional returns from medical
Innovation and have an enormous stake in its continued progress.

Innovative medicines of the past are the commonly used generics of
today.




R&D — VALUE TO AFRICA

Multiple simultaneous epidemiological crises
Parasitic diseases

High levels of communicable diseases

Chronic conditions escalating — Africa’s biggest
health challenge by 2030 (source: tconomist inteligence unit 2012)
Burden of “neglected” diseases



WHO IS FUNDING NEGLECTED DISEASE
RESEARCH?

Millions ($)

3,500

3,000

2,500

2,000

1,500

1,000

500

* Figures are adjusted
for inflation and reported
in 2007 US dollars

A There may be minor
under-reporting as some

organisations did not

submit 2009 data
13% pharma
Other
B-3.3% .
L0.3% Private (small pharmaceutical

companies and biotech)

. Private (multinational
pharmaceutical companies)

B Philanthropic
B Public (LMIC governments)
Public (multilaterals)

B Public (HIC governments)

2007 2008* 2009*A
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WHERE IS RESEARCH FOCUSED?

Figure 5: Clinical activity by disease (with PDPs as lead sponsors, 2007-2012)
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Pugatch MP et al. Assembling the pharmaceutical R&D puzzle for
needs in the developing world



R&D INVESTMENT BY SECTOR

R&D investment 2009 (€ bn)
10 20 30 40 50 60 70 80

Pharmaceuticals & biotechnology |
Technology hardware & equipment
Automobiles & parts

Software & computer senices
Electronic & electrical equipment [
Chemicals
Aerospace & defence
Leisure goods
Industrial engineering
General industrials

Fixed line telecommunications

Health care equipment & sendces mEU
UsA
Qil & gas producers u
@ Japan
ReRE pRsluse @ other countries

Banks

Source: The 20710 EU industrial R&D Investment Scoreboard, EC, JRC/DG RTD

Pharma & biotech sector reinforces its position as top R&D
investor worldwide



NEW PRODUCT DEVELOPMENT - A risky &

expensive proposition Compound Success
Years Rates by Stage

0
Discovery I

(2-10 Years)
2

\L- Preclinical Testing
Laboratory and
Animal Testing

Phase |

20-80 Healthy Volunteers
Used to Determine Safety
and Dosage

Phase lll

1,000-5,000 Patient
Volunteers Used to
Monitor Adverse Reactions

to Long-term Use 14 } Regulatory Approval

Additional { . proved by the

Post-marketing
Testing

-’
1 Phase ll

8 100-300 Patient Volunteers
Used to Look for Efficacy and

-
T 10 Side Effects

12

UE to 15 yrs to market High Pharma R&D vs other sectors

Source: Tufts Center for the Study of Drug Development
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PHARMA R&D IN SA

R1.75 billion — total industry R&D (2008)

R397 million — local subsidiaries
R1.35 billion — international HQs

Source: Deloitte Report, 2010. In sights into the high level
contribution of the Pharmaceutical Industry in South Africa



EMBRACING INNOVATION — SA
GOVERNMENT

An enabling IP framework in place predating TRIPS.
DTI

Industrial Policy Action Plan — pharmaceuticals
Various initiatives such as Ketlaphela project
DST boast:

10 year innovation plan, 2008

Strengthening of the bio-economy

SA urged to become a world leader in biotechnology
and pharmaceuticals based on indigenous resources

Investment in research - NHRC



ESSENTIAL MEDICINES

Most African countries utilise an EML

Industry study conducted in SA reflects that no
medicines on SA EDL patent-protected

Despite pro-generic environment, Governments still
need recourse to innovative medicines that are safe,
of good quality and efficacious



ADDRESSING NATIONAL
HEALTH EMERGENCIES



ADDRESSING NATIONAL HEALTH
EMERGENCIES

Research & Development (R&D)

Manufacturing Capacity

Regulatory Mechanisms — safety, quality, efficacy

Patents Registration Office



RESEARCH &
DEVELOPMENT




MEDICINES INNOVATION BENEFITS
PATIENTS

Direct benefits to patients through:

Expanded number of treatments for complex diseases
(HIV/AIDS, cancer etc);

Improved treatments that more efficiently target
diseases;

Simplified medicine regimens that make patient’s lives
easier



ARV TREATMENTTMPROVED SURVIVAL
TIMES

3,500,000 +————— sputh Africa: AIDS and ARVs comparing ASSA 2003 and ASSA 2008
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ASSA2008 projects a very much larger ARV programme. As a result, people live longer
and hence the total living with AIDS increases substantially.

Source: IMSA NHI Policy Brief 18: Projected Population and HIV/AIDS Update



INCREASE IN LIFE EXPECTANCY

2.50

B Increase due to new medicines
2.25

Total increase
2.00

1.75

1.50 .

1.25

1.00 — -

0.75

0.50 - — N
0.25 I :
0 = I

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Increase in life expectancy, years

Figure 11: Increase in life expectancy due to new medicines ™



DOWNSTREAM SAVINGS

40

usD

20

Costs of new drugs

24 S

-20

Hospitalization
-80 - -895

Cost of newer cardiovascular drugs compared to savings
in hospitalization in 20 OECD countries (1995-2003) -



Actual Annual

hospitalizations premature
avoided deaths avoided

Actual prevention:

Based on current 833,000 86,000
treatment rates

Potential additional

prevention:

If untreated patients 420,000 89,000
received recommended

medicines

Figure 12: Annual hospitalizations and deaths avoided
through use of antihypersensitive medications'"



MANUFACTURING
CAPACITY




MANUFACTURING FOR AFRICA

Currently we have only 129 plants in Africa souce: african

Development Bank 2011

India and China dominate generic and API production
Donor funding sources imports directly from India
Security of supply?

CIPIH encourages manufacturing in developing
countries — Cuban example



REGULATORY
MECHANISMS




REGULATORY STANDARDS MUST
COMPLY WITH GLOBAL BEST PRACTICE

Manufacturing Quality/laboratory

Ethics and clinical practice
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HEALTHCARE CHAIN BUT, ONLY USEFUL
IF...

Quality guaranteed Available to
from manufacturer patient when

needed
(Quality) (Availability)

to patient

Appropriate
drug choice for Dispensing:
patients need correct usage &
patient
compliance

(Drug
Selection)

ACCESS CHALLENGES ARE NOT IP RELATED



PATENTS OFFICE




MINIMUM REQUIREMENTS

Respect for the standards of novelty, new inventive
step and industrial applicability

Patents to be granted within a reasonable period



CONCLUSION

Many health challenges in Africa and developing
world at large

Challenges are not a constant - we need to keep
abreast of their evolution

Medicines will be needed to address these challenges

Pharmaceuticals R&D is high investment with low
success rate

An enabling IP environment is critical to finding
solutions to the health challenges of the present and
future



