
       Orphan Drug Development

  Drug Rituxan Revlimid Soliris Afinitor Tasigna Velcade Avonex Alimta Yervoy Sprycel
rituximab lenalidomide eculizumab evermlimus nilotinib hydrochloride bortezomib interferon beta-1a pemetrexed disodium ipilimumab dasatinib

  Manufacturer Roche Celgene Alexion Novartis Novartis J&J / Takeda Biogen Idec Eli Lilly Bristol-Meyer Squibb Bristol-Meyer Squibb

  Projected Sales
  2018 $6.9B $6.6B $3.4B $2.9B $2.6B $2.4B $2.1B $2.0B $2.0B $1.9B

  Pharma Class Anti-CD20 MAb Immunomodulator Anti-complement factor C5 MAb mTOR inhibitor Signal transduction inhibitor Proteasome inhibitor Interferon beta Thymidylate synthase inhibitor Anti-CTLA4 MAb Tyrosine kinase inhibitor

  Indication &
  Strategy

Chronic lymphocytic leukemia
mega blockbuster.

The company is hoping to extend 
the success of the first 
monoclonal antibody treatment 
for cancer, whose sales continue 
to grow even after about a 
decade and a half on the market. 

Roche has been pushing full 
speed ahead to bring the 
compound to market, earning the 
FDA's priority review status and 
a breakthrough drug designation 
that have resulted in an action 
date of Dec. 20, 2013.

Massive growth has been fueled 
by an expanded market, as 
Rituxan over the years has 
bagged indications for several 
types of lymphoma as well as 
rheumatoid arthritis.

Revlimid is approved in the U.S. 
and internationally for the 
treatment of multiple myeloma 
patients and for patients with 
anemia caused by 
myelodysplastic syndromes 
(MDS). 

Late-stage data has 
demonstrated improved survival 
in patients -- fueling forecasted 
growth of 60% by 2021.  In 2012 
Revlimid reached $3.8 billion in 
sales. 

Recently Revlimid was approved 
to treat rare blood cancer mantle-
cell lymphoma - adding sales of 
up to $200 million. 

Celgene is currently recruiting for 
new late-stage trials in non-
Hodgkin's lymphoma and 
chronic lymphocytic leukemia. 

Paroxysmal Nocturnal 
Hemoglobinuria is a rarely 
occurring, life-threatening blood 
disease, in which severe anemia 
is caused due to the destruction 
of red blood cells. Soliris, acts on 
the immune systems and 
reduces the destruction of blood 
cells by 90%.

Prevalence: 8,000 Americans

Alexion has been expanding 
indications - now with a 
designation as a treatment for 
atypical hemolytic uremic 
syndrome, a rare kidney 
disorder. 

In mid-2013, Soliris won an 
orphan-drug designation for 
neuromyelitis optica, a serious 
neurological disorder that 
worsens with each attack. 

Since 2007, the drug's year of 
launch, Soliris' expanded market 
has increased sales by 600%.

Afinitor works by inhibiting a 
protein in the body called mTOR, 
which is involved in cell growth 
and other processes.

Afinitor had maintained strong 
growth across 5 approved 
indications in the U.S. and EU. 

One of those approved 
indications is the coveted 
approval for breast cancer, 
which the then-kidney and 
pancreatic cancer drug got in 
July 2012. 

Between U.S. and EU approval, 
the added breast cancer 
indication has bumped sales up 
considerably -- analysts' peak 
sales expectations rose by $1.5 
billion with the U.S. indication 
alone.  It also made Afinitor the 
first mTor inhibitor to win a 
breast cancer indication.

Tasigna is used to treat a type of 
blood cancer called Philadelphia 
chromosome positive chronic 
myeloid leukemia (CML). It is 
usually given after other 
medications have been tried 
without success. 

Novartis' revolutionary $4.4B 
blockbuster Gleevec has helped 
transform some blood cancers 
into chronic illnesses rather than 
death sentences.  With patent 
loss approaching in 2015, 
competition has emerged and 
Novartis is pushing the use of 
Tasinga as a newer, more 
effective, replacement therapy. 

Tasigna had continued to 
increase its share of the 
company's chronic myeloid 
leukemia franchise to 26% from 
21% last year, citing a molecular 
response superior to Novartis' 
own Gleevec.

Multiple myeloma treatment is 
arduous and complicated. The 
disease claims thousands of 
lives each year. Velcade is a 
dominate player in the multiple 
myeloma market. 

FDA approvals: 
Multiple myeloma, mantle cell 
lymphoma, & first-line multiple 
myeloma

Therapies to supplement drugs 
like Velcade have been forecast 
to help the multiple myeloma 
market balloon by 2021, topping 
$7 billion from about $4.4 billion.  
Uptake for drugs like Velcade 
and Revlimid is expected to 
increase in combination with 
these new, experimental 
treatments.

Avonex, a once-weekly 
injectable MS treatment, was 
groundbreaking when it first 
gained FDA approval in 1996.

Seventeen years later, Biogen is 
working to keep Avonex 
competitive by tweaking drug-
delivery options. These 
alterations are subtle yet 
significant ways to make the 
drug more attractive to patients.

Last year the FDA signed off on 
Biogen's Avonex Pen, marketed 
by the company as the first 
"intramuscular autoinjector" 
approved for MS and one it 
hoped would reduce "injection 
anxiety" and "pain".

Additionally, the company is 
working on a longer-lasting 
version of Avonex, which in 
January of this year showed 
reduced relapse rates in MS 
patients.

Approved for malignant pleural 
mesothelioma -- Alitma was the 
first drug to specifically target 
mesothelioma when it gained 
approval in 2004. 

In 2008, Alimta was approved for 
non-small cell lung cancer, 
and in 2009 as a maintenance 
therapy for the same disease.

Lilly's patent on Alimta's active 
ingredient expires in 2017. But 
the company has also patented 
Alimta's use in combination with 
folic acid and vitamin B12. This 
combo helps prevent serious 
side effects, and is specified on 
the FDA-approved label. 

This "method-of-use" patent 
strategy could yield 5 years of 
additional exclusivity on Lilly's 
top-selling lung cancer drug.  If 
successful in defending a 
method-of-use patent, Alimta will 
be covered till 2022 -- potentially 
worth $15 billion in additional 
sales.

When it launched in March 2011, 
Yervoy became the only drug 
ever to extend survival in 
patients with advanced forms of 
melanoma.  Now, new data 
show just how long the 
breakthrough drug can extend 
that survival: A few patients 
using Yervoy could tack on as 
much as a decade to their lives, 
according to a long-term study. 
And a considerable share could 
see a few extra years.

Yervoy remains a bright spot in 
the Bristol-Meyer Squibb 
portfolio -- posting growth of near 
50%.

The chronic myeloid 
leukemia treatment reached 
$287 million in first-quarter sales, 
up 24% from the same quarter 
2012 and accounting for 7.5% of 
Bristol-Meyer Squibb's Q1 
revenues.

Recently, the FDA approved 
Bristol-Myers to add labeling that 
includes three-year efficacy and 
safety data for patients with 
newly diagnosed Philadelphia 
chromosome-positive (Ph+) 
chronic myeloid leukemia in 
chronic phase, and 5-year data 
for the same patients who are 
resistant or intolerant to Gleevec.

  Estimated Average
  Cost of Rx $63,000 / QALY $153,093 per year $490,000-$510,000 / Year $90,000 / Annually $106,000 / Annually $80,000 /  Patient $38,000 / Annually $150,000 / QALY $130,000 / course of therapy $84,000 / Annually

  Threats & 
  Positioning

Chronic lymphocytic leukemia 
has been a hot market and 
biosimilar developers are 
preparing to target Rituzan's $7 
billion market share when the 
drug loses patent exclusivity.  

Rituxan loses European 
exclusivity in 2013 followed by 
the US expiration in 2018.

While some generic 
manufacturers, like South 
Korea's Celltrion, have backed 
off knockoff programs for the 
drug, biologics makers such as 
Amgen still pose a serious 
threat.

Takeda and Johnson & 
Johnson's Velcade is the current 
leader in first-line use with more 
than 60% share and more than 
50% share as a second-line 
therapy.

Takeda is running a phase III 
trial of a successor to Velcade, 
MLN9708. The new drug is a 
once-weekly pill as opposed to 
Velcade which is given by 
injection under the skin or 
intravenously.

In 2012, the FDA approved 
Onyx's Kyprolis -- approved 
only as a third-line treatment for 
patients who relapsed after 
taking Revlimid and Velcade.

AbbVie and Bristol-Myers Squibb 
are developing elotuzumab and 
it is currently in Phase III trials.

At ~$500,000  per year -- Soliris 
is recognized as the world's most 
expensive drug.

As the first drug approved for 
treatment of PNH, Soliris is 
assured of a rival-free market for 
seven years.  

No identified competition.

Wyeth’s MTOR drug Torisel 
was approved in 2007 for certain 
kidney tumors.  

PD-911 (Phase II/mBC) data 
implies increased competition for 
Afinitor and its follow-on 
compounds, which remains hard 
to quantify but 
increases uncertainty for one of 
the major growth drivers of 
Novartis’ Pharma business.  PD-
991 could become the new 1st-
line and reach the market 
earliest in late 2016.

A host of rival therapies threaten 
Novartis's dominant position in 
the $6 billion market for leukemia 
drugs, including generic Gleevec 
which could cost as little as $40 
or $50.

A myriad of competitors are 
actively developing newer, as of 
now experimental therapies, 
seeking to replicate Novartis's 
success in winning a string of 
approvals for various forms of 
cancer.  Ariad Pharmaceuticals, 
for instance, could gain FDA 
approval of its closely watched 
compound ponatinib in 2013 as 
a second-line therapy for certain 
types of leukemia and is trialing 
the drug as a first-line treatment 
and studying its use for other 
blood and solid tumors.

Velcade is due to lose patent 
exclusivity in the U.S. in 2017 
and in Europe in 2019.

To retain sales revenue, 
Takeda's strategy entails 
seeking approval for Velcade to 
treat other diseases to grow the 
patient base and extend the 
drug’s patent protection.

Watson Pharmaceuticals, Inc. 
confirmed that it had filed for 
approval of a generic version of 
Velcade.

Biogen Idec needs help 
preserving its market share as 
oral alternatives continue to 
enter the market.

Biogen Idec is also working on a 
longer-lasting version of Avonex, 
which in January of 2013 
showed reduced relapse rates in 
MS patients.

In an MS arena growing ever 
more competitive.  Biogen Idec 
boasts the much-anticipated 
Tecfidera, an oral MS drug that 
competes with Novartis' Gilenya 
and Sanofi's Aubagio. 

Method-of-use challengers Teva 
and Fresenius Kabi argue that 
any nutritionist would conclude 
that the vitamins could stave off 
those potentially fatal side 
effects.  If the court agrees, then 
the patent would fail the 
"obviousness" test.  Legal review 
will most likely last until 2014.

Despite success as a lung 
cancer therapy, Alimta has been 
hindered by a barrage of late-
stage failures -- including that of 
an anticipated use in head and 
neck cancer in 2010.  

Alimta has failed to meet primary 
endpoints or show improved 
survival without grade four 
adverse events as a treatment 
for nonsquamous non-small cell 
lung cancer.

In 2013, the FDA put Tafinlar 
and Mekinist (both GSK) on its 
priority review track for use in 
combination. The two drugs, 
separately approved, target 
tumors with different mutations, 
and Glaxo hopes the 
combination will pack a greater 
punch and hold off resistance.

Broadening the market for 
Yervoy will be especially 
important - however trying to 
expand reach has proven 
difficult. In April, the company 
halted a Phase I study trialing 
Yervoy with Roche's Zelboraf in 
melanoma sufferers on account 
of signs of liver toxicity in some 
patients. And earlier, in a 
prostate cancer trial, the drug 
failed to significantly extend 
patients' lives.

Bristol-Meyer Squib is facing 
trouble with Sprycel abroad, 
including patent-protection 
issues in India and rejection from 
NICE in the U.K.

Despite two appeals of its draft 
recommendations, the NICE let 
in only one new drug for chronic 
myeloid leukemia;   Novartis' 
Tasigna won NICE's 
recommendation as a first-line 
treatment for resistant CML, 
while Bristol-Myers Squibb's 
Sprycel did not.

Novartis offered a discount on 
Tasigna.  No doubt it hurt 
Sprycel's candidacy when Bistrol-
Meyer Squibb did not.
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  Drug

  Manufacturer

  Projected Sales
  2018

  Pharma Class

  Indication &
  Strategy

  Estimated Average
  Cost of Rx

  Threats & 
  Positioning

Rebif Kalydeco Jakavi Sutent Kyprolis Kogenate NovoSeven Nexavar Copaxone Ibrutinib
interferon beta-1a ivacaftor ruxolitinib phosphate sunitinib malate carfilzomib octocog alfa eptacog alfa sorafenib tosylate glatiramer acetate ibrutinib

Merck KGaA/Pfizer Vertex Incyte/Novartis Pfizer Onyx Bayer Novo Nordisk Bayer/Onyx Teva/Sanofi Pharmacyclics

$1.8B $1.7B $1.6B $1.6B $1.5B $1.5B $1.5B $1.5B $1.3B $1.3B

Interferon beta CFTR potentiator Janus kinase (JAK)-1/2 inhibitor Multiple tyrosine kinase inhibitor Proteasome inhibitor Antihemophilic Factor VIII Factor VII Multi-kinase inhibitor MS agent Bruton's tyrosine kinase (BTK) 
inhibitor

Interferon helps modulate the 
body's immune system, fight 
disease and reduce 
inflammation.

Rebif(R) (interferon beta-1a) is a 
disease-modifying drug used to 
treat relapsing forms of 
multiple sclerosis (MS) and is 
similar to the interferon beta 
protein produced by the human 
body. 

MS drug Rebif has been 
instrumental in helping Merck 
return to a solid financial footing.

The success of bestseller Rebif 
has been a critical part of that 
effort, with sales up by 6% for 
the period thanks to higher U.S. 
pricing and increased volume in 
Europe.

The orphan drug of all orphan 
drugs.  

Kalydeco, for cystic fibrosis, is 
a triumph of genetics and drug 
development, the first medicine 
to directly affect the genetic 
defect that causes the disease.

Prevalence: 70,000 worldwide 
and only 30,000 in the U.S..

Kalydeco is also licensed for 
patients with the G551D 
mutation, which only accounts 
for about 4% of cystic fibrosis 
cases worldwide.

Vertex is currently testing two 
combinations, each of which pair 
Kalydeco with a different 
experimental drug. If successful, 
use of Kalydeco could increase 
to up to 90% of CF patients, 
launching Kalydeco into 
blockbuster territory with peak 
annual sales that have been 
estimated to reach as high as $5 
billion or $6 billion.

Clinical data found that Jakavi 
cut the risk of death by 52% 
compared to conventional 
therapy in patients with 
advanced myelofibrosis, while 
also achieving sustained 
reductions in spleen size.

Jakavi, approved in the EU and 
the first of its kind, has been 
used to treat the rare blood 
cancer. 

Prevalence: myelofibrosis 
affects fewer than 1 in 100,000 
people a year.

In addition to kidney cancer, 
Sutent has proven an effective 
therapy for gastrointestinal 
stromal tumors and a rare type 
of pancreatic cancer. 

Recently, through DNA 
sequencing, researchers from 
the Dana-Farber Cancer Institute 
discovered a potential new use.  
A subset of lung cancer 
samples showed mutations that 
could be targeted with Sutent.

Prevalence:
Advanced renal cell carcinoma 
(~99,000)
Gastrointestinal stromal tumor 
(2,040)

Kyprolis was approved under the 
FDA’s accelerated approval 
program.

Launched by Onyx in July 2012, 
Kyprolis was approved for 
multiple myeloma patients who 
have been treated with at least 
two other medications.

Analysts forecast peak sales of 
$1.5 billion  -- $900 million in the 
U.S. with another $600 million 
coming from Europe.

Prevalence:
According to the American 
Cancer Society, in 2013, an 
estimated 22,000 people will be 
diagnosed with multiple myeloma 
and 11,000 will die from the 
disease.

Kogenate FS is the newest 
blood-clotting factor on the 
market. It is a synthetic version 
of the naturally occurring 
coagulation protein that is 
missing or deficient in people 
with hemophilia A, an ailment 
that afflicts about 13,000 
Americans. 

Patients welcomed Kogenate's 
hemophilia therapy with open 
arms when it received FDA 
approval in October 2008. 

Kogenate reduces the frequency 
of bleeding episodes and the risk 
of joint damage in patients with 
severe hemophilia A and no pre-
existing joint damage (for 
patients up to age 16).  

Kogenate was the first of its kind 
and marked a milestone in 
patient care, particularly that of 
young children.

NovoSeven is approved by the 
FDA to treat bleeding episodes 
in people with congenital 
hemophilia A & B with inhibitors 
or factor VII deficiency.

NovoSeven has been heavily 
used off-label to treat 
hemorrhagic strokes and in the 
prevention of bleeding during 
heart surgery. 

Some estimates indicate ~90% 
of sales can be attributed to off-
label use. 

Additionally, NovoSeven 
received EU approval for 
acquired hemophilia.

Nexavar has a strong foothold in 
the liver cancer market, and it's 
not going away anytime soon. 
Last year, the standard liver 
cancer treatment beat out an 
experimental drug from Bristol-
Myers Squibb, eliminating the 
drug's last near-term threat in 
that market. Two years prior, it 
topped Sutent in a similar head-
to-head liver cancer trial.

Next up for Nexavar: thyroid 
cancer. At the June 2013 ASCO 
conference, Bayer and Onyx 
said they are now looking to file 
approvals for the disease in the 
U.S. and Europe, which analysts 
predict could add about $200 
million a year in sales, pushing 
2013's top-line mark to about 
$900 million.

The market for multiple 
sclerosis drugs is expected to 
reach nearly $20 billion by 2020. 

While sales of Copaxone peaked 
in 2012, the drug is still expected 
to bring in $3.8 billion in 2013. 

With sales of ~$4 billion a year 
and 20% growth in the last 
earnings period, the drug is 
succeeding, but competition is 
increasing -- and with analysts 
estimating Copaxone as 
responsible for upward of 40% of 
the company's overall profits, 
Teva has a lot to lose.

In Oct 2013, Teva received a 
favorable ruling in a patent 
revocation action brought by 
Mylan, seeking a court judgment 
that Teva's Copaxone European 
Patent was invalid. The EU 
courts rejected each of Mylan's 
claims while affirming Teva's 
exclusivity until May 2015.

The Bruton's tyrosine kinase 
(BTK) inhibitor has significant 
blockbuster potential. The 
compound, which could be 
revolutionary in treating B-cell 
cancers like chronic 
lymphocytic leukemia and 
mantle cell lymphoma, has 
shown impressive results and 
response rates in clinical trials up 
through its Phase III studies.

Johnson & Johnson's Janssen 
unit delivered the new drug 
application to the FDA Oct 2013, 
setting the stage for an early 
approval.

The FDA has already shown its 
interest in the compound, 
granting it the coveted 
"Breakthrough Therapy" label not 
one but three times in separate 
groups of cancer patients. With 
the agency's go-ahead, ibrutinib 
could be cleared for U.S. sales 
before the end of 2013.

$37,000 / Annually $294,000 / Annually $80,000 / Annually $48,000 / Annually $119,400 / Annually $150,000 / Annually
$10,000 / Dose

$10,000 - $200,000 / Patient $90,000 / Annually $45,000 / Annually $95,000 / Annually

Rebif has held its own despite an 
onslaught of new MS drugs 
coming to market in varying 
forms; Sanofi's oral drug 
Aubagio failed to beat out the 
injectable Rebif in reducing the 
risk of treatment failure.  But 
Merck's drug may soon find itself 
in a showdown with a newcomer. 
November 2012, Sanofi's 
Genzyme group posted new data 
in support of its drug Lemtrada, 
which it hopes to make a leading 
therapy for multiple sclerosis.  

Vertex Pharma is also working 
on expanding Kalydeco's label. 
Kalydeco is currently in three 
phase III studies in which it is 
being evaluated as a 
monotherapy in CF patients (≥ 6 
years of age) who have at least 
one copy of the R117H mutation, 
in CF patients (≥ 6 years of age) 
who have at least one non-
G551D CFTR gating mutation 
and in children with CF (2 to 5 
years old) who have a gating 
mutation.
Vertex Pharma is also studying 
Kalydeco in combination with 
pipeline candidates, VX-809 and 
VX-661.

Jakavi, like many rare-disease 
drugs, is expensive -- and, like 
many expensive drugs, has 
failed to get the go-ahead from 
the U.K.'s NICE on the basis of 
cost effectiveness. 

In June, the institute ruled adult 
treatment of myelofibrosis, with 
Jakavi was unworthy of its 
$5,000-per-month price tag.

However, Jakavi isn't an 
expensive treatment for a widely 
prevalent cancer such as lung 
cancer or prostate cancer.

Kidney cancer drug Sutent has 
seen its fair share of ups and 
downs. First, it struggled to get 
past NICE -- in 2008 it was 
rejected along with fellow kidney 
cancer drugs Avastin (Roche), 
Nexavar (Bayer) and Torisel 
(Wyeth).  Pfizer eventually 
managed to sneak past the cost-
effectiveness gatekeeper by 
offering to pay for the first cycle 
of treatment, which weeds out 
those patients who don't respond 
to the drug.  

Subsequently, it scored a victory 
in 2009 when NICE once again 
rejected Sutent's three 
competitors.

Drugs like Revlimid and 
Velcade dominate the multiple 
myeloma market.

Additionally, Celgene has 
positioned itself to directly 
compete directly with Kyprolis, 
gaining approval for Pomalyst in 
February of 2013 for patients 
with multiple myeloma that 
have already resisted two or 
more other treatments. Celgene 
announced it would be pricing 
Pomalyst at $10,500 per month, 
just a shade above the $9,950 
charged monthly for Kyprolis.

Currently, Bayer HealthCare, 
which includes Kogenate and 
generates approximately half the 
revenue for its parent Bayer, is 
working to grow its prescription 
drug business, and it did so 
successfully last year with 
growth of 8%.  CEO Marijn 
Dekkers has pledged to grow 
Bayer HealthCare by 6% per 
year over the next several years, 
and blockbuster Kogenate will 
remain a critical part of projected 
growth.

Novo Nordisk's NovoSeven is 
getting old -- approved in 1999. 
The hemophilia drug has been 
on the market for years, and 
sales are losing steam.  Its aging 
has prompted Novo Nordisk to 
expand its presence in the 
hemophilia market, but to date 
those efforts have not been 
extraordinarly successful.

Off-label sales have declined 
following data demonstrating 
increased off-label risk, including 
blood clots in the heart or brain.

Nexavar's foray into lung cancer 
treatment has not been 
successful as Nexavar failed to 
improve overall survival in a 
Phase III trial. 

At that time, Bayer had projected 
doubling revenue from its 
approved uses with a lung 
cancer indication. 

Bayer has also faced issues with 
Nexavar in India, where in 2012 
it was recognized as an essential 
but unaffordable treatment and 
its makers were forced to turn 
over the drug IP to Indian 
generics company Natco.

Oral MS treatments, such as 
Biogen Idec's Tecfidera and 
Aubagio from Sanofi's Genzyme 
subsidiary, have grabbed market 
share from injectables like 
Copaxone. Sanofi undercut Teva 
by pricing Aubagio at $45,000 a 
year, 7% less than Copaxone, to 
break into the market.  A 
strategy that appears effective 
thus far: In March, the head of 
MS for Genzyme said that in 
Aubagio's first 6 months, it had 
been prescribed by 80% of all 
MS specialists, with most of 
those switching over from 
Copaxone.

Teva / Sanofi will also soon have 
a battle generics, with Copaxone 
going off patent in 2015.

If approved, ibrutinib would be 
the first in a class of oral BTK 
inhibitors and is one of the first 
medicines to file for FDA 
approval via the new 
Breakthrough Therapy 
Designation pathway.

Gilead Sciences Inc. began a 
Phase III trial of its PI3K 
inhibitor, GS-1101, in chronic 
lymphocytic leukemia (CLL).  If 
successful, the company could 
add a cancer candidate to its 
powerhouse lineup of products 
currently led by its HIV and 
hepatitis C virus franchises.
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