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1Q19 Summary: Ionis Pharmaceuticals (IONS) BUY @ PT $75.00
Alnylam Pharmaceuticals (ALNY) BUY @ PT $85.00
TABLE 1: IONS and ALNY – Key Valuation Metrics
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Source: Yahoo Finance and YCharts.com

Summary: Both Ionis and Alnylam use an antisense platform with the ability to neutralize disease-causing
proteins that in the past proved very difficult to target and treat. However, this is where the similarities end
– each of their therapies is made up of different chemical compounds and employs a different mechanism
of action that when compared in head-to-head clinical trials, produces statistically significant differences in
CT results. We believe that Alnylam’s antisense platform might have a better therapeutic edge over Ionis’
antisense technology. However, despite the technological differences, we believe that both companies
could be successful in getting FDA approval for their late-stage drugs.
Whether or not these drugs, once approved, will become potential blockbusters, depends on various other
factors such as their ease of use, how high the unmet needs are of their indication, the price of the drug and
most importantly, who their commercial partners are that will help them in the manufacturing and
distribution of their approved products. We believe Ionis (IONS) has a stronger and broader array of drug
development partners. We believe these added strengths in partnerships will significantly contribute to
stronger sales for Ionis once their late-stage drugs come to market.
I.

IONS and ALNY Use an Antisense Platform to Target Various Diseases

Proteins are the building blocks for the structure and function of all organs and systems within the human
body. But over or under production of a protein, or production of a mutated protein, are common causes of
many human diseases.
Traditional medicines like small molecule drugs and more recently, monoclonal antibody-based therapies,
have worked by locking into the nooks and crannies of disease-causing proteins. The problem is that a vast
majority of proteins, an estimated 85%, don’t have these nooks and crannies – which makes them
undruggable with conventional medicines. Antisense therapies solve the problem of undruggable proteins by
silencing the mutated gene that produces the diseased protein.
a.

How Does Antisense Therapy Work?

Our genes are made of DNA, a chemical code that includes the information that allows our cells to function.
This information is used to make proteins, the molecular building blocks that are crucial for cells to work. To
build a protein, a cell must make a copy of the DNA, which contains specific instructions for how to make that
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protein. This copy, called messenger RNA (mRNA), carries the instructions to the part of the cell where
proteins are made.
FIGURE 1: ASOs Target and Prevent Specific Genes from Producing Proteins
Antisense therapies use antisense oligonucleotides
(ASOs) to seek out, bind to and destroy mRNA in a
highly specific manner, so that the amount of
disease-causing protein is dramatically decreased.
If mRNA becomes degraded, then proteins do not
get produced. ASOs are synthetic fragments of
DNA that can bind to mRNAs, causing them to be
cut into pieces (see Figure 1).
Antisense therapies can also treat diseases caused
by too little protein by increasing the production of
the protein, thereby restoring the protein to
normal levels.
Source: Public domain image from Google search

b.

Ionis vs. Alnylam Antisense Treatments – Head-to-Head Clinical Trials in hATTR

Both Ionis and Alnylam are making treatments for a condition known as hereditary ATTR amyloidosis (hATTR).
hATTR is an inherited, progressive disease caused by a genetic mutation that affects ~50,000 people
worldwide. People with hATTR have a genetic mutation that prevents TTR protein, which is made in the liver,
from performing its normal function. Instead, the TTR protein misfolds and accumulates as amyloid deposits
in the body – in the heart, nerves, and GI tract, as well as other organs – causing symptoms (see Figure 2).
FIGURE 2: Pathogenesis of Hereditary ATTR Amyloidosis

Source: Alnylam Pharmaceuticals information literature

Symptoms of hATTR vary from one person to another, depending on which organs or tissues are affected. As
the disease progresses, symptoms may worsen (e.g., numbness or tingling of the feet can result in the need to
walk with an aid or use a wheelchair) and can lead to significant disability, decreased quality of life, and, in
many instances, a shortened lifespan.
In July 2018, both Ionis and Alnylam presented results of pivotal studies of their drugs – Alnylam’s patisiran
and Ionis’s inotersen. The New England Journal of Medicine also published an editorial (“Oligonucleotide
Drugs for Transthyretin Amyloidosis”, July 5, 2018) by Joel Buxbaum, a professor with the Scripps Research
Institute, which summarized the results of the head-to-head clinical trials between patisiran and inotersen.
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hATTR Clinical Trial Endpoints: The endpoints for both trials was to build on earlier studies showing that both
patisiran and inotersen can reduce levels of TTR mRNA, the amount of transthyretin synthesized, the serum
concentration of transthyretin and presumably the amount of misfolded monomer available to aggregate and
form deposits. Both clinical trials were also looking to improve on nerve damage and quality of life.
hATTR Clinical Trial Design: Both trials were similar in design, demographic variables and outcome measures.
However, there were differences in oligonucleotide formulations, treatment duration and mode of
administration. Alnylam administered patisiran intravenously over 18 months while Ionis administered
inotersen subcutaneously over 15 months.
Head-to-Head Clinical Trial Results
•

In both clinical trials, the patients receiving the active drug had a lower mean rate of progression of the
manifestations of the neuropathy as measured by the modified Neuropathy Impairment Score + 7 (NIS+7)
than the patients receiving placebo.

•

Clinical trial results showed that at best, only 56% of participants had a response to any treatment.

•

A mean reduction in TTR serum concentration of 81% was achieved with patisiran, whereas inotersen
lowered TTR serum concentration by 71%.

•

When the relationship between the mNIS+7 response in individual participants was analyzed with respect
to their serum transthyretin response, a correlation was clear in patients receiving patisiran but not in
those receiving inotersen. These findings suggest a qualitative as well as a quantitative difference
between the two compounds.

•

It seems likely that over the course of 18 months, a response in 60% of patients is the best that can be
obtained with the current interventions.

•

The frequency of adverse events was similar among patients who received patisiran and those who
received placebo.

•

However, inotersen appeared to systemically reduce circulating platelet levels (i.e., thrombocytopenia),
which could lead to serious bleeding issues as the body is not capable of forming blood clots. Mean
platelet counts were significantly lower in the drug recipient cohort than in the placebo group.

•

One patient who received inotersen had a fatal intracranial hemorrhage. Patients receiving inotersen
were monitored for symptoms of thrombocytopenia. A review of all clinical trials by Ionis suggests that
the thrombocytopenia adverse effect may be specific to inotersen.

The head-to-head clinical trial studies seem to indicate that Alnylam’s patisiran is the better drug compared to
Ionis’ inotersen. Patisiran was able to reduce TTR serum concentration by 81% vs. inotersen’s 71% and there
were no serious safety signals in the patisiran clinical trial.
c.

Inotersen vs. Patisiran: Differences in Mechanism of Action

What could possibly account for the differences in the clinical trial outcomes? Despite having the same
antisense platform, each ASO drug by IONS and ALNY differs in terms of their oligonucleotide compound and
their mechanism of action (MOA) in silencing the expression of the TTR gene (see Figure 3).
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FIGURE 3: IONS (Inotersen) vs. ALNY (Patisiran): Differences in Mechanism of Action

Source: Oligonucleotide Drugs for Transthyretin Amyloidosis, The New England Journal of Medicine, July 5, 2018

•

Normal TTR Protein Synthesis: Panel A shows the normal TTR protein synthesis for both the wild-type
TTR gene (shown in blue) and the mutant TTR gene (shown in red). The DNA of the TTR gene transcribes
the genetic code to the mRNA. After transcription, both mRNAs of the wild-type and mutant TTRs exit the
cell nucleus and enter the cytoplasm as they get ready for protein conversion.

•

Inotersen Mechanism of Action: Inotersen uses an antisense construct to target and bind to both wild
type and mutuant TTR mRNA. After it binds with the mRNA, a Ribonuclease H (RNaseH) enzyme cleaves
and neutralizes the mRNA. The binding site is in the cell nucleus. The degraded mRNAs remain in the
nucleus and do not produce the TTR protein. Other mRNAs that have not been targeted have exited the
nucleus and are now available to produce TTR protein.

•

Patisiran Mechanism of Action: Patisiran uses an RNA-induced silencing complex (RISC) which contains a
small interfering RNA (siRNA) to target and bind with the mRNA. The mRNA is cleaved inside the RISC
complex – this prevents protein expression by the TTR gene. The binding site is outside the cell nucleus
and in the cytoplasm. After completing its task, the RISC complex will then move around the cytoplasm
and continue to search for more mRNAs to target and bind.

II.

Ionis vs. Alnylam: Pipeline Comparison

We compare the drug pipelines of both Ionis and Alnylam based on the following criteria: 1) depth and
breadth of the pipeline, 2) how mature the pipeline is, and 3) the number of partners involved in the pipeline
and the quality of the partners in terms of their manufacturing, sales and distribution capabilities. Table 1
shows Alnylam’s drug pipeline and Tables 2 to 6 show Ionis’s drug pipeline.
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TABLE 1: Alnylam Clinical Development Pipeline
Drug Name

Indication

Therapeutic Area

Partner

Dev. Stage

Onpattro
(Patisiran)

Hereditary ATTR amyloidosis

Genetic Medicines

Alnylam-Owned

Submission

Givosiran

Acute hepatic porphyrias

Genetic Medicines

Alnylam-Owned

Submission

Patisiran

ATTR amyloidosis (label expansion)

Genetic Medicines

Alnylam-Owned

Phase 3

Fitusiran

Hemophilia & rare bleeding disorders Genetic Medicines

Sanofi

Phase 3

Inclisiran

Hypercholesterolemia

Cardio-Metabolic Diseases

The Medicines
Company

Phase 3

Lumasiran

Primary hyperoxaluria type 1

Genetic Medicines

Alnylam-Owned

Phase 3

Vutrisiran

ATTR amyloidosis

Genetic Medicines

Alnylam-Owned

Phase 3

Cemdisiran

Complement-mediated diseases

Genetic Medicines

Regeneron

Phase 2

Cemdisiran/
Pozelimab Combo

Complement-mediated diseases

Genetic Medicines

Regeneron

Phase 2

ALN-AAT02

Alpha-1 liver disease

Genetic Medicines

Alnylam-Owned

Phase 1

ALN-HBV02
(VIR-2218)

Hepatitis B virus infection

Hepatic Infectious diseases

Vir Biotechnology

Phase 1

ALN-AGT

Hypertension

Cardio-Metabolic Diseases

Alnylam-Owned

Phase 1

Source: Alnylam Pharmaceuticals

Alnylam has a narrow and mature pipeline (see Table 1). It has 10 drugs in development with 5 drugs in late
stage development. There are 3 therapeutic areas: 1) genetic medicines (7 drugs), 2) cardio-metabolic
diseases (2 drugs), and 3) hepatic infectious diseases (1 drug). 70% of the drugs in development are focused in
genetic diseases.
Alnylam has 4 companies that it partners with in developing drugs: Sanofi (1 drug), Regeneron (2 drugs), The
Medicines Company (1 drug) and Vir Biotechnology (1 drug). We consider Sanofi and Regeneron to be highcaliber partners given their strength in manufacturing, expertise in sales and marketing and strong distribution
capacity.
Tables 2 to 6 shows Ionis’ clinical development pipeline.
TABLE 2: Ionis Neurological Pipeline
Drug Name

Indication

Therapeutic Area

Partner

Dev. Stage

IONIS-HTT Rx

Huntington’s disease

Neurological

Roche

Phase 3

Tofersen (SOD1)

Amyotrophic lateral sclerosis (ALS)

Neurological

Biogen

Phase 3

IONIS-MAPTRx

Alzheimer’s disease

Neurological

Biogen

Phase 2

Ionis-C9rx (Tau)

Amyotrophic lateral sclerosis (ALS)

Neurological

Biogen

Phase 2

Ionis-DNM2-2.5rx (DNM2)

Centronuclear myopathy

Neurological

Dynacure

Phase 1

Source: Ionis Pharmaceuticals
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TABLE 3: Ionis Severe & Rare Disease Pipeline
Drug Name

Indication

Therapeutic Area

Partner

Dev. Stage

Waylivra (APOCIII)

Familial partial lipodystrophy

Severe & Rare

Akcea

Phase 3

AKCEA-ANGPTL3-LRx

Rare hyperlipidemias

Severe & Rare

Akcea

Phase 2

IONIS-GHR-LRx

Acromegaly

Severe & Rare

Ionis-Owned

Phase 2

IONIS-PKK-Lrx

Hereditary angioedema

Severe & Rare

Ionis-Owned

Phase 2

AKCEA-TTR-LRx

ATTR amyloidosis

Severe & Rare

Akcea

Phase 1

IONIS-TMPRSS6-LRx

Beta-thalassemia

Severe & Rare

Ionis-Owned

Phase 1

IONIS-ENAC-2.5rx

Cystic fibrosis

Severe & Rare

Ionis-Owned

Phase 1

Source: Ionis Pharmaceuticals

TABLE 4: Ionis Cardiometabolic & Renal Pipeline
Drug Name

Indication

Therapeutic Area

Partner

Dev. Stage

AKCEA-APO(a)-LRx

Cardiovascular disease

Cardiometabolic & Renal Akcea/Novartis

Phase 2

Akcea-ANGPTL3-LRx

NAFLD/metabolic complications

Cardiometabolic & Renal Akcea

Phase 2

Akcea-APOCIII-LRx

Cardiovascular disease

Cardiometabolic & Renal Akcea/Novartis

Phase 2

IONIS-GCGR-Rx

Type 2 diabetes

Cardiometabolic & Renal Suzhou-Ribo (China only) Phase 2

IONIS-FXI-Rx

Clotting disorders

Cardiometabolic & Renal Bayer

Phase 2

IONIS-DGAT2-Rx

NASH

Cardiometabolic & Renal Ionis-Owned

Phase 2

IONIS-AGT-L-Rx

Treatment-resistant hypertension

Cardiometabolic & Renal Ionis-Owned

Phase 2

IONIS-AZ4-2.5L-Rx

Cardiovascular disease

Cardiometabolic & Renal AstraZeneca

Phase 1

IONIS-FXI-LRx

Clotting disorders

Cardiometabolic & Renal Bayer

Phase 1

Source: Ionis Pharmaceuticals

TABLE 5: Ionis Cancer Pipeline
Drug Name

Indication

Therapeutic Area

Partner

Dev. Stage

IONIS-AR-2.5rx

Prostate cancer

Cancer

Suzhou-Ribo (China only)

Phase 2

Danvatirsen (Stat3)

Cancer

Cancer

AstraZeneca

Phase 2

Source: Ionis Pharmaceuticals

TABLE 6: Ionis Other Diseases Pipeline
Drug Name

Indication

Therapeutic Area

Partner

Dev. Stage

IONIS-HBV-Rx

Hepatitis B virus infection

Other

GSK

Phase 2

IONIS-HBV-LRx

Hepatitis B virus infection

Other

GSK

Phase 2

IONIS-FB-LRx

Complement-mediated diseases

Other

Roche

Phase 2

Source: Ionis Pharmaceuticals
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Ionis has a broad and deep pipeline (see Tables 2-6). The company has 26 drugs in development with 20 drugs
(77%) in late stage development, which makes the pipeline very mature. The company is diversified with 5
therapeutic areas: 1) neurological medicines (5 drugs or 19%), 2) severe/rare diseases (7 drugs or 27%), 3)
cardiometabolic & renal (9 drugs or 35%), 4) cancer (2 drugs or 8%) and 5) other diseases (3 drugs or 12%).
The pipeline shows no concentration in any given therapeutic area. Severe/rare diseases has 27% of
experimental drugs while cardiometabolic & renal has 35%.
Ionis has an impressive array of drug development partners. The company collaborates with 10 biotech/
pharma companies – some of them with deep manufacturing capabilities and strengths in sales and
distribution. Companies like Roche, GSK, AstraZeneca, Bayer, Novartis and Biogen (see Tables 2-6). We
believe these added strengths in partnerships will significantly contribute to stronger sales for Ionis once their
late-stage drugs come to market.
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