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The intensifying global focus on oncology reflects its increasing impact on patients and expanding
share of healthcare expenditure. The vast, growing market of oncology drugs is dynamic,

with characteristics differing greatly across markets. While developers continue to innovate
cancer therapeutics, greater scrutiny is placed on the price/benefit ratio of those innovations.
Establishing the value of cancer treatments is challenging even with the most robust clinical

data, and not surprisingly, payers have different approaches in determining which treatments to
reimburse, in what circumstances, and at what levels. Amidst these dynamics, broader reforms

in healthcare systems — such as those currently underWay in the U.S. - bring additiona! sources of
disruption as the intended and unintended consequences of change unfold.

Market dynamics

The global market for oncology drugs, including supportive care, reached $91 billion in 2013,
as measured at ex-manufacturer prices and not reflecting off-invoice discounts and rebates.
Although this is up from $71 billion in 2008, it represents a compound annual growth rate

of 5.4%. The modest rate reflects a lack of breakthrough therapies for very large patient
populations, patent expiries, reductions in the use of supportive care medicines and stronger
payer management . This rate of growth is significantly lower than seen during the 2003-2008
period when growth each year exceeded 15%, driven by a small number of breakthrough
therapies. Differences in incidence rates, access to medicines and treatment protocols

are substantial between countries, but cancer is still a leading area of healthcare spend. In
pharmerging markets, oncology is expected to be the fourth highest spend therapy class by
2017. While the U.S. and top five European markets have declined in their share of the global
market, they still dominate it with 65% of total sales. Targeted therapies have dramatically

increased their share of the oncology market, now accounting for 46% of total sales, up from
11% a decade ago.
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EXECUTIVE SUMMARY

Concentrated payer systems and those with strong health technology assessment bodies tend to
pay less for medicines than in the U.S. Pricing discount mechanisms in major European markets
drive national net prices down by approximately 20 to 40% compared to U.S. list prices.

Biosimilars

The introduction of regulatory pathways for biosimilars and increased production capacity
around the world are bringing a new competitive dynamic to the greater than $40 billion
biologics portion of the oncology market. The potential role of biosimilars in developed markets
will be limited, however, if the expected fiow of patent-protected innovative products continues
to displace older off-patent prbducts subjected to biosimilar competition. ‘Biosimilars already
play a role in the supportive care segment of the oncology market in Europe which can be
expected to expand to the U.S. in the near-term. In low and middle-income countries, “non-
original biologics” — which are based on original molecules never introduced in a particular
country - are expected to play a significant role and already capture 60% or more of certain
recombinant and synthesized biologics therapy areas. Their role in antineoplastics can also

be expected to be significant by 2020. On a global basis, biosimilars ~ including non-criginal
biologics — are expected to generate $6-12 billion in oncology sales by 2020, increasing
competition but accounting for less than 5% of the total biologics market at that time.

U.S. specific oncology dynamics

The U.S. market accounts for 41% of total oncology drug sales but reforms are impacting cancer
treatment site of care, reimbursed fees and patient out-of-pocket costs. While the number of
medical oncologists has been rising steadily over the past decade, they are rapidly changing their
practice profile. Over 40% of oncologists are now in practices with seven or more physicians,

up from 29% in 2012, as smaller practices are aggregated and/or acquired by hospital systems.
Oncologists themselves attribute this trend to financial pressures and the desire to alleviate risk.
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The global oncology market reached $91Bn in 2013, marked by a'slowing rate of growth; most sales
continue to be in the U.S. and Europe although oncology is a dominant spend area for pharmerging
nations; the shift in spend to targeted products and away from biologics is occurring globally.

¢ While incidence of cancer varies by tumor and geography, survival appears to be improving.

# Growth has been more steady in recent years, expanding at a compound annual growth rate
(CAGR} of 5.4% from 2008 to 2013 when it reached $91Bn.

# Oncology spend is still dominated by the U.S. at $37.2Bn in 2013 although pharmerging

nations have made cancer their fourth largest healthcare spend area and are poised for
more growth.

= The advent of targeted therapies signaled the first explosion of growth in the global oncology
market in the early 2000s and continues to shift the market away from biologics and
other agents.

Pharmerging:

China, Brazil, Russia, India, Mexico, Turkey, Venezuela, Pnlan_d, Argentina, Saudi Arabia, Indonesia, Colcmbia_, Thailand, Ukraing, South Africa, Egypt, Romania, :
Algaria, Vietnam, Pakistan and Nigeria o B T o ' o
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Five-year U.S. relative survival by year of diagnosis
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# Survival has improved significantly over the past # Improvements in survival vary substantially

two decades with published research suggesting among cancers, Breast cancer, for example, has a
that 23% of the improvement is due to behavioral historically high survival rate, and has seen only
changes, 35% is due to screening, 20% to advances modest improvements despite new therapies
in treatment, and the remaining 22% attributed to being approved.

other factors.!

# Non-Hodgkin's lymphoma (NHL) provides an
example of one group of cancers where improving
survival is especially pronounced, due in part
to the adoption of new targeted and cytotoxic
therapies beginning in the 1990s.

1. Cutler, David M. Arz We Finally Winning the War on Cancer? Journal of Economic Perspectives. Volume 22, Number 4. 2008.
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Global oncology market dynamics 2003-2013
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# From 2003 to 2008, growth was consistently % Meanwhile, the growth of Herceptin and
above 15% for therapeutic agents, reflecting the rituximab (MabThera/Rituxan) sales siowed in
launch of bevacizumab (Avastin} and expansion _ 2013.
of trastuzumab (Herceptin) into adjuvant breast 2 Recent approvals for lymphomas,
cancer. immunotherapy agents for melanoma, PD-1
% Safety issues regarding the use of the modulators, and anti-PD-L1 therapies represent
erythropoietin stimulating agents (ESA) in the next phase of targeted agents in oncology.

2007 resulted in a dramatic drop in their use,
particularly in the U.S.

* Most launches between 2005 and 2009 addressed
smaller patient populations and saw lower
adoption rates than earlier products.

% 2012 featured a record number of FDA approvals,
particularly in oncology.

Innovations in cancar care and implications for health systems



Proportion of oncology spending by global market share, 2008-2013

1 Origdlogy

# U.S. share of total spending declined by 2% but
remains the largest oncology market.

¢ The five largest European markets also reduced
their share of the global spending by 3%.

# While the pharmerging share of total spending
has grown by 12%, 75% of total sales are
represented by the U.S., EU5, and Japan alone.

innovations i cancer care aned inplications for health seystems

. 2013$90.8Bn

# The U.S. relevance in global oncology extends

beyond its size but also because the access
and pricing associated with the U.S. health care
system have encouraged use of innovative
treatments.




Oncology 2003-2013: biologics vs. non-biologics sales
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# Oncology sales have more than doubled over the
past 10 years.

# As the markets continue to grow, they are shifting
to non-biclogic products reflecting more targeted
therapies and less supportive care use.

¢ To date biosimilars have not had a large impact
in oncology.

inmovations in cancer care and inmptications for health systems

* Biologics share of the global oncology market
has been declining since 2008, driven by less
supportive care use.

# Most oncology products launched since 2007
are small molecules and many are available in
oral form.




INNOVATION AND LAUNCH

Oncology is the largest area of focus in R&D,
with almost 2000 products in the pipeline

Number of active products in the pipeline to date = 6,234

e ‘Number and %_'of_b'ﬁc_d!ogy. products in phase

5 &_"Nd_n-__b_io_'lbgics (sﬁqallrﬁoleéu'leﬁ)..' '

Souce

€ Oncology represents the largest cluster of
R&D activity, with over 30% of preclinical and
phase | activity.

€ Fewer cancer drugs are progressing to phase
Il and Il which indicates both the high levels
of early phase activity and the difficulties in
generating successful resuits in the clinic.

® While only 9% of drugs pending with regulators
were for cancer, over a quarter of NME launches
in the past three years in the U.S. were cancer
medicines, and cancer medicines are more likely
to be fast-tracked by regulators and progress
rapidly from phase Il to approval.

. Chart notes:

. as,ism fc\ Healthonie Infoumas

Total drugéjin;pi_p:e:]'iné_ e o S

'@ Biologics™

@ The first drug launched with an FDA

breakthrough designation was a cancer drug
{obinutuzumab; Gazyva), and many of the others

pending with FDA with this designation are also
cancer treatments.

In 2013, 17 new drugs were launched to treat
orphan diseases, rare conditions affecting less
than 200,000 people and for which few therapies
are effective. Eight of the new orphan drugs were
for the treatment of cancer, and many were fast-
tracked by the FDA.

‘Chart notes: Chart counts the number of umque products in R&D for the most- advanced phase they are being researched for Many cancer drugs are, 1nvest1gated ﬁ:r
multiple indications and counting only unigue products mav understate late-stage cancer research,

nmovations i canoer care and i r_ah:atams for health systems




INNOVATION AND LAUNCH

Manufacturers seek accelerated approvals under
requlatory provisions to reduce time-to-market

FDA breakthrough therapy designations 2012-2014

' ﬁ': '%&_'D_e_:rﬁed: i@ _Awéitii_i_g décisio_n'. :
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The FDA's BTD category is a fast-track process
that allows-investigational agents to receive FDA
approval as early as 3 months ahead of schedule.

The FDA recommends that submissions for
breakthrough therapy designation be made no
later than the end of phase [l.

Since the initiative’s inception in 2012,
manufacturers have applied for 157 agents to
receive the designation, 41 of which have been
granted, 14 in oncology.

Oncelogy products comprise 34% of BTDs.

However, since the designations are not reported
publicly by the Agency, the therapeutic area

of all current BTD therapies has not been fully
characterized; approximately a quarter of
designated agents have not been reported by
their manufacturers.

Innovations in cancer care and Implications for heslth systems

In 2013, Roche’s Gazyva and Pharmacyclics’
ibrutinib (Imbruvica) received FDA approval
between one and three months earlier than
anticipated under the BTD initiative.

In the U.K., the Medicines and Healthcare
Products Regulatory Agency (MHRA) recently
announced a two-step process for the Early
Access to Medicines program that launched in
April 2014,

The first step is a Promising Innovative Medicines
(PIM} designation based on early clinical data.

The second step, Early Access to Medicine
Scientific Opinion, will support the prescriber and
patient to make a decision as to whether to use
the medicine before its license is approved.

Both of these programs in the U.S. and UK. could
play a significant role in accelerating oncology
drug development and approval.



INNOVATION AND LAUNCH

Prostate cancer illustrates how new product launches can
change the treatment paradigm dramatically, creating
complexity in applying new and future innovations

Metastatic prostate cancer treatment flow

S The below _rép_resehts one p;iﬁehtiél _:p'rb_sfa:te r::'a__ncer_t_réatme'ht in 2014 -

® Prostate cancer illustrates how new product € Competition within this indication is likely to
launches can change the treatment paradigm play out through sequencing in addition to
dramatically, creating complexity in applying new displacement. Understanding the range of
and future innovations, potential scenarios, and their probabilities,

¢ A wave of approvals in castration-resistant is crucial
prostate cancer (CRPC) promises to completely ® Finally, the introduction of orals with relatively
change the treatment landscape with agents low toxicity may lead to a shift in site of care as
such as sipuleucel-T (Provenge), abiraterone urologists will retain control of patients who are
(Zytiga), radium Ra 223 dichloride (Xofigo), and further advanced in disease progression.

enzalutamide (Xtandi) increasing the number of
treatment options.

tnnovations in cancer care and implications for health systems



INNOVATION AND LAUNCH

Recent blockbuster launches have rivaled those
of a decade ago

Global results of selected oncology launches
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¢ The approval of blockbuster oncologics such as ® A group of oncologics that have been launched
Avastin and imatinib (Glivec/Gleevec) were part in the past three years are following the same
of the explosion of therapies at the beginning of trajectory as Avastin, Gleevec and Erbitux,
the new millennium. suggesting a new group of blockbuster therapies.

& Additional indications of these original € |n the case of Xtandi, which treats metastatic
blockbusters led to increased uptake and an CRPC representing a group of historically
impressive trend in growth. undertreated patients, improved growth

¢ Later agents approved between 2005 and 2009 WO_"‘Id_“kEIV be seen with more aggressive and
failed to match this level of growth, due in part to guideline-based treatment.

limitations of indications and market saturation
by the aforementioned earlier approvals.

Innovations i cancer care and impllcations for hesith systems



INNOVATION AND LAUNCH

R&D focus appears to be ba

sed on factors other than

disease prevalence or potential treatment populations

Phase III trials by cancer type and 5-year disease prevalence

..7 |

While it is not surprising that higher prevalence
tumors have more late-stage pipeline
development, another key driver of innovation
is unmet needs, which are not always tied to
prevalence.

Although prostate cancer has approximately twice
the 5-year global prevalence, the number of trials
investigating agents for the treatment of lung
cancer is more than twice that for prostate cancer.

This is presumably due to the fact that molecular
targets in non-small cell lung cancer—particularly
epidermal growth factor receptor (EGFR)—have

been long-since identified and extensively studied.

Similar phenomena likely play a role in the
relatively high number of agents being
investigated for colorectal, breast, and ovarian
cancer, specifically those targeting KRAS, BRAF,
and ALK mutations and human epidermal growth
factor receptor 2 (HER-2).

Chart notes:
Phase 11 numbers refers to counts of drugs in clirical trials

nmvelions in cancer care and implications for health systams
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& Soin a pipeline overwhelmingly populated by
targeted therapies, agents with well characterized
molecular targets and accompanying biomarkers
appear to be high potential investments,

Conversely, six key tumor types (thyroid, uterine,
cervical, bladder, NHL, and kidney) with lower
prevalence and corresponding lower numbers of
clinical trials evaluating investigational therapies,
represent an opportunity for R&D efforts in

the future.

It is also important to note the impact of immune
therapy and recent success in clinical trials. This

is expected to enhance focus in lung cancer

and melanoma, and has already impacted
gastrointestinal cancers.



' thh tncreasung oncoiogy spend and mnovatlon has come more focus on the cost beneﬁt i
outlook for new. products Stakehoiders must we[gh their apparent value in terms of current '3_ L
medical needs and clinical outcomes as well asin light of cost; the influerice of snngle payer .
health careand assocnated dlscount mechanisms in natlons other than the u.s. have driven .

'_down the Ilst pnce and ultlmately the net pnce pald RO I AR D M

# While ASCO has made an important step forward to align views of trial outcomes to help
stakeholders “value” the clinical benefit of new products, the RCTs, targeted approaches, and
treatment patterns for new products make them difficult to evaluate and complex {(or even
meaningless) to compare to each other even as positive OS and PFS results are seen.

= Recently approved oncology treatments have an average cost of ~$10,000 per month up for
~$5,000 a decade earlier, though, raising expectations for improved outcomes on the part of
patients, physicians, and payers.

« Although prices vary greatly across markets, there is a trend to decrease list price for E.U.
versus the U.S. at launch. And even then, the E.U. list price is likely not the final price paid
considering the multitude of discount mechanisms in place in the E.U.

» Concentrated payer systems and health technology assessments have been key drivers of the
pricing trends.

innovations In cancer care and Implications for health systems
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Zelboraf in patlents with prewousty untreated metastatic or unresectable melanoma W|th the BRAFVBUDE mutation:
- 05 was significantly improved compared with dacarbazine [HR 0.47 (95% C10.35, 0.62), p<0.0001]
+ PFSwas also significantly improved [HR 0.26 (95% C10.20, 0.33), p<0.0001]

Produsct : Clinical Data Treatment Costs

Yervoy!
: -ipilimuma'b:

I!wesogatot assessed best

A U-mon_th_s..
__ _overallresponserate : :

Yervoy in panents W|th unresectab!e or metastatic melanoma who had recelved at Ieast one prior systemlctreatment for meianoma
. OS Was extended compared with the tumor vacane [HR 0. 66 (95% CI 0.51,0. 87), p—O 0026]

E*mxioict . aitm;z:ai ﬁam : Treatment Coses

Mekinist in patients with Unresectable or Metastatic melanoma determined to be BRAFV60CE or V600K mutation-positive:
+ Prolongation of investigator-assessed PES was demonstrated compared with chemotherapy [HR 0.47 {95% (10.34, 0.65), p<0.0001]
Froduct (Hrbcal Dats "?rea:tmom Costs

E.'-Taﬁntar‘ Sl
Dabrafemb

" Notreported A9 months

?aﬁnlar in patients with, unresectable or metastatic melanoma determined to be ERAFVG0GE mutation-positive:
- Statistically significant prolongation of investigator-assessed PFS compared with dacarbazine [HR 0.33 (95% 1 0.20, 0.54), p<0.0001]

Product ) {imbcal Data Treatmeint Costs
Ling oﬁ%wmpy
"Meklnlst+¥aﬁnlar“ “ Iniestigator - - 109months - $189,041

- - Notreported .
_' assessment: 22%." S LT
~IRRR Committee -2 -

Assessment 11%

- Trametinib - +
.:-: Dabrafenib

Mekinist plus Taﬁnlar in patients with unresctahle or metastatic melanoma that was detezmlned to have a BRAF V6{)GE or V600K mutation;
Objective response rates and response durations were 76% (95% CI: 62, 87) and 10.5 months {95% CI: 7, 15), respectively, compared with 54% (95% (- 40, 67) and 5.6
meonths {35% CI. 5, 7), respectively, in the single-agent Tafinlar arm

4, Tafinisr Presayibing information Available ag https i wwwgs

‘Chart notes: o :
Manufacturers’ Prescribing Information used for clinical data. Select clinical information highlighted. Treatment costs calculatmns hased o on, ASP frorn CMS report accessed
on 3/4/2014. The tables above are not intended to compare disparate patient populaticns and treatments, Rather, it outlines the type of patients treated at the time of
approval and the cost of that treatment today.”
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Provenge in patlents WIth metastatlc dtsease in softtlssue and,"or bone and ewdence of dlsease progressnon

05 0f 25.8 vs 21.7 menths for patients who received the control treatment [HR 0.775 (95% C1 0.61, 0.98), p=0.032]
Provenge in patients with metastatic disease and no cancer related pain:
- 05 0f25.9vs 21.4 months for patients who received control treatment [HR 0.586 (95% C10.39, 088}, p=0.010]

PFroduct : {hinicat Bata Treatment Loats

Lineof Thetapy

;i Abwaterone acetate
pre-chemo. .
! post chemo :

i +52months _
+46months_._.: Ra

13 & mortths
8months St

Iyigain patlents Wl’fh mCRPC who had not recetved cytotoxlc chemotherapy and metastases to the bone soft tissue, or Iymph nodes only
05 0f35.3 v5. 30.7in the placeho group [HR 6.79 (95% CI: 0.66, 0.96}].

Zytiga in patients with mCRPC wha had received prior docetaxel chemotherapy:
05 of 15.8 months was demonstrated in Zytiga group vs. 11.2 in the placebo group [HR 0.74 (95% (1 0.64 - 0.86), p<0.0001]

Product : Chnical Data Treatment (asts

L itte o? "fheea{t;r

"Xtandl '
f'EnzaIutamtde
. post chemo

Xtandi in patients w1th mCRPC who had recewed prior docetaxel
. US of18 4ys, 13 6 months for patlents receiving placebo [HR 0,63 (93% (1 0.53, 6.75), p<0.0001)

E’totﬁ st : CHneal Dats : R Yreaiment {osts

.iiste of Therapy

.3.Jevtana“ s -Z- . EEE RS DR TN B e _ i i
.-:Cabaz;taxel SR s 0% N 3+2_-.4m0mh5 : B GCYCIES " ¥ CSTTE00 548,079

fevtanain metastattc hermone- refractoty prostate ancer [mHRPC) prewously treated W|th adocetaxel- contalmng regimen:
+  050f15.1v5.12.7 months for patients treated with mitoxantrene [HR 0.70 {959 ) 0.59-0.83), p<0 0001]
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Praduct {linieal ata : Treatment Costs

' Line of Therapy
e
Adtinib
Zndline

420 moriths

Inlyta in patients with advanced renal cell carcinoma after the failure of one prior systemic regimen with the primary efficacy endpuint being PFS:
- Astatistically significant Improvement in PFS was demonstrated compared with patients receiving sorafenib
PFS was 6.7 months vs 4.7 months for patients receiving serafenib {HR 0.67 (95% (1 0.54, 0.81), p<0.0001]

Spurces Dinlyia Prescoibing information. Aveliable pt hitpdAabeiing.pfizer com//ShowlabeliniLespafid
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U.S. cost per month of branded oncology drugs (2003-2013)
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* The average monthly cost of branded oncology
drugs was ~$5,000 in 2003 compared with
~$10,000 in 2013.

¢ Certain individual branded oncology agents cost
upwards of $30,000 per month.

Innovations i capcer care and implcations for health systems
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These costs do not include discounts, or patient
payment shares.



* Final prices are between 21% to 38% lower in
European countries when compared to the U.S.

In the U.S,, there are very minimal, if any,
discounts there are, however, rebates.

In France the cost of oncologic drugs not
included in the T2A lists (i.e. the Diagnosis
Related Group system through which public
haospitals get funded in France) is borne
nationally and there may be price/volume
agreements in place, but these are not publically
disclosed and are confidential. Discounting
agreements are possible at local level.

Charst notes:

All countries in the E.U, feature discount mechanisms at the national level, with those in Italy being the most varied.
Discount mechanisms are less prevalent at the regional levet.

At the local level, non-pubtically disclesed contracting arrangements are in place for all countries in the E.L.,

Innavations in cancer care and implicwzions Tor health systems

¢ In Germany, for intravenous (IV) drugs, additional

discounts and rebates for office-based practices
are available in some regions and offered by
some payers. For open care units of hospitals the
conditions are negotiated for every region.



-]

The key players in the global biologics market include “bio-betters”, featuring an improved
target or a more specific mechanism of action- and non-original biologics (NOBs) which are
copies that have gone through a less stringent regulatory process.

¢ Although the U.S. is the largest biologics market, it is lagging behind the rest of the world in
the emergence of biosimilars; a developed U.S. biosimilar market is a mixed story: although

biosimilars will only account for 2% to 5% of the U.S. biologics market in 2020, it represents
$6Bn to $12Bn in sales.

Biosimilars and NOBs will inevitably play an increasing role in pharmerging markets, where
the overall share of branded pharmaceuticals is already declining.

# Although oncology biosimilars have had a notable uptake for supportive care treatments, the
pipeline of potential biologics targets could expand their role in therapeutics.

innovations in cancer cave and imiplications for health systems




BIOSIMILARS

The oncology biosimilars market is predicted to be at
$12Bn in 2020, assuming a developed U.S. market

Oncologics and supportive care biosimilars market evolution, 2011-2020
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# |tis generally assumed that the U.S. will have a
developed biosimilar market by 2020, although
this will regquire resolution of the aforementioned
challenges.

In 2020, oncology biosimlars are estimated to
reach between 56Bn and 512Bn in sales, or about
2% to 5% of the total global biclogics market

& The U.S. is the largest biologic market by size, and
is pivotal to the success of the overall biosimilar
market.

Innovations in cancer care and implications for health systems
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# The regulatory process for biosimilars in other

countries is better defined than in the US,, The
US situation is rapidly changing - the FDA has
issued 4 draft guidances and current companies
that produce biologics are likely to expand and
produce biosimilars.

The U.S. faces several challenges, since it is
very difficult to prove that a biosimilar is the
same product as the innovator and the means
of proving this is ill defined; when a biosimilar
is launched, the discount offered will likely be
matched by the originator, which will have
recouped its investment costs long ago.



BIGSIMILARS

NOBs demonstrate significant uptake among
chemotherapy support drugs but not among
antineoplastics
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¢ While multi-national corporations (MNCs) have
focused their efforts on mature markets, local
players in emerging markets have beeninserting
themselves, little by little, into the NOB arena.

# By now, this parallel market development,
sometimes backed by the local governments,
is well under way, and the stage is set for great
change.

inmovations in cancer care and Implications for health systems

€ QOver 10% of the value of pharmerging biologics
markets already comprises NOBs; in contrast, only
0.4% of the developed market biologic market is
currently fram kiosimilars.

2 This share held by NOBs in pharmerging markets
is even greater among the recombinant biologics
(18%).



In the U.S,, the delivery of cancer care is shifting. Physician practices are becoming larger and
more cancer care is provided by Accountable Care Organizations and hospitals who enjoy
increasingly favorable pricing under the ACA. Thus, some of the increases in cancer costs
attributed to drug makers may actually be driven by the shift in setting of care. One unintended -
consequence is more cost is shifting to patients, potentially leading to reduced adherence.

+ The U.S. has exhibited steady growth in the number of oncologists over the past decade
although smaller physician practices have merged into larger ones or closed down
completely, often driven by financial pressures felt by the oncologists.

* The change was driven in part by both the 2010 ACA, which encouraged the development
of Accountable Care Organizations (ACOs) whose model required practice aggregation
and hospital systems leveraging expanded 3408 eligibility {340B Drug Pricing Program was
created in 1992 to provide discounts to select “safety net” settings).

¢ Thus, more care is now provided in the hospital setting, whose reimbursement levels likely
are passing more costs onto payers and subsequently passed patients via benefit design

interventions and increased cost sharing.

“ Increasing patient financial contribution is linked to declining therapeutic adherence,
potentially resuiting in drug discontinuation and higher overall total costs of care.
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Practice dynamics are changing in the U.S,,
demonstrating a clear trend toward the
aggregation of smaller practices and the
acquisition of practices by hospital systems.

Many of these changes are viewed as
unfavorable by practicing oncologists, with a
tendency for practices to report financial troubles
and even close their doors permanently.
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As a result of such financial struggles, the
dwindling number of independent practices are
likely feeling increased pressure to aggregate
with other practices and alleviate risk.

Underscoring this overall trend toward larger
and/or hospital system-owned practices, the
proportion of oncology practices comprising
seven or more physicians increased from 29% in
2012 to 42% in 2013.




Hospital outpatient costs compared to physician office costs
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Reimbursement levels for drug administration
costs in hospital outpatient facilities are on
average an incremental 189% of the level

of physician office reimbursed costs for
commercially insured patients under the age of
65 years. These higher reimbursement levels are
in part associated with higher costs incurred by
hospitals and overheads related to their delivery
of care.
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Higher costs in hospital outpatient facilities are
incurred despite the increasing proportion of
hospital systems that benefit from discounted
drug pricing via 3408B eligibility.

Competitive advantages achieved through

340B pricing, in conjunction with the decline of
independent oncology practices, suggest a trend
toward hospital outpatient drug administration
at a substantially elevated cost to payers and
increase patient out of pocket expenses.



Adjuvant hormonal therapy persistence in breast cancer patients
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- Looking specifically at adjuvant hormonal
therapy for breast cancer demonstrates an
inverse relationship between patient OOP cost
and drug persistence.

As copay amounts increased, persistence fell
with more than a 530 copay. This suggests
even small changes in patient contribution
can lead to measurable changes in drug
compliance.
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Even copays as modest as $30 - $90 appear
to have an effect on therapy persistence, and
the effect becomes more pronounced as
copays increase,

* While copays are a function of the payer’s benefit
design, co-insurance is a function of both the
benefit design (% of drug price that is charged to
the patient) and the manufacturer’s drug price,
each of which can lead to unsustainable patient
financial burden.



The data and analyses presented in this report are from various IMS assets, including databases,
analytics platforms, forecasting tools, and published literature. Among the internal services
utilized were IMS MIDAS™, IMS LifeCycle™R&D Focus™, IMS LifeCycie™Patent Focus™, and
PharMetrics Plus. External data cited in this report are from government agencies and reputable
professional organizations in the field of oncology, such as the FDA, EMA, International

Agency for Research on Cancer (IARC), World Health Organization (WHQ), ASCO, and National
Comprehesive Cancer Network {NCCN).

Oncology includes therapeutic treatments as well as supportive care, radiotherapy and
immunotherapies. Supportive care includes anti-emetics, chemoprotectants, cancer pain,
immunosupportive agents (e.g. hematopoetic growth factors), erythropoeitins, and therapeutic
cancer vaccines. Costs used for the Value of Cancer are based on Average Sales Price (ASP)
where applicable.
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The IMS Institute for Healthcare Informatics leverages collaborative relationships
in the public and private sectors to strengthen the vital role of information in
advancing healthcare globally. Its mission is to provide key policy setters and
decision makers in the global health sector with unique and transformational
insights into healthcare dynamics derived from granular analysis of information.

Fulfilling an essential need within healthcare, the Institute delivers objective,
relevant insights and research that accelerate understanding and innovation
critical to sound decision making and improved:patient care.

With access to IMS's extensive global data assets and analytics, the Institute works
in tandem with a broad set of healthcare stakeholders, including government
agencies, academic institutions, the life sciences industry and payers, to drive a
research agenda dedicated to addressing today’s healthcare challenges.

By collaborating on research of common interest, it builds on a long-standing
and extensive tradition of using IMS information and expertise to support the
advancement of evidence-based healthcare around the world.
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