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ÅAndrew ïPatient Diagnosed with Primary Hyperoxaluria Type 1

ÅNicole ïAndrewôs Wife and Caregiver
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Å Kenji Fujita, M.D. ïVice President, Clinical Development 
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Reminders

Event will run for approximately60-75 minutes

Q&Asession at end of presentation

ÅQuestions may be submitted at any time via theóAsk a Questionôfield on the webcast 

interface.

Replay, slides and transcript available at www.alnylam.com/capella

http://www.alnylam.com/capella
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Alnylam Forward Looking Statements 

This presentation contains forward-looking statements, within the meaning of Section 27A of the Securities Act of 1933 and Section 

21E of the Securities Exchange Act of 1934.There are a number of important factors that could cause actual results to differ materially 
from the results anticipated by these forward-looking statements.These important factors include our ability to discover and develop 

novel drug candidates and delivery approaches and successfully demonstrate the efficacy and safety of our product candidates,
including lumasiran; pre-clinical and clinical results for our product candidates, including lumasiran; actions or advice of regulatory 

agencies, including with respect to lumasiran; delays, interruptions or failures in the manufacture and supply of our product candidates; 
our ability to obtain, maintain and protect intellectual property, enforce our intellectual property rights and defend our patent portfolio; 

the timing of regulatory submissions for our product candidates, including lumasiran, and our ability to obtain and maintain regulatory 
approval, pricing and reimbursement for such products, including lumasiran; our progress in establishing a commercial and ex-United 

States infrastructure; our ability to successfully launch, market and sell our approved products globally, including lumasiran if approved 
by regulatory agencies; competition from others using similar technology and developing products for similar uses; as well as those 

risks more fully discussed in our most recent report on Form 10-Q under the caption ñRisk Factors.òIf one or more of these factors or 
risks materialize, or if any underlying assumptions prove incorrect, our actual results, performance or achievements may vary

materially from any future results, performance or achievements expressed or implied by these forward-looking statements. The safety 
and efficacy of lumasiran are being evaluated in the ILLUMINATE Phase 3 program and have not yet been reviewed by the FDA, EMA 

or any other regulatory agency. All forward-looking statements speak only as of the date of this presentation and, except as required by 
law, we undertake no obligation to update such statements.
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Clinically Proven Approach with Transformational Potential

RNAi Therapeutics: New Class of Innovative Medicines

Potent and durable mechanism of action

Product engine for sustainable pipeline

Silence any gene in genome

Now commercial

Nobel Prize-winning science
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Alnylam Clinical Development Pipeline

1 POC, proof  of concept ïdefined as having demonstrated target gene knockdown and/or additional evidence of activity in clinical studies
2 Approv ed in the U.S. and Canada for the polyneuropathy of hATTR amyloidosis in adults, in the EU and Switzerland for the treatment of hATTR amyloidosis in adults with stage 1 or stage 2 polyneuropathy, and in Japan for the treatment of transthyretin (TTR) type familial amyloidosis 

with poly neuropathy
3 Includes marketing application submissions
4 Cemdisiran is currently in Phase 2 development and pozelimab is currently in Phase 1 development; Alnylam and Regeneron are evaluating potential combinations of these two investigational therapeutics

As of  October 2019

HUMAN 

POC1

BREAKTHROUGH 

DESIGNATION
EARLY STAGE

(IND or CTA Filed-Phase 2)

LATE STAGE 

(Phase 2-Phase 4)

REGISTRATION/

COMMERCIAL3

COMMERCIAL 

RIGHTS

hATTR Amyloidosis2 ǒ Global

Givosiran Acute Hepatic Porphyria ǒ Global

Patisiran
ATTR Amyloidosis

Label Expansion ǒ Global

Fitusiran
Hemophilia and Rare 

Bleeding Disorders ǒ 15-30% royalties

Inclisiran Hypercholesterolemia ǒ Milestones & up to 
20% royalties

Lumasiran Primary Hyperoxaluria Type 1 ǒ Global

Vutrisiran ATTR Amyloidosis ǒ Global

Cemdisiran
Complement-Mediated 

Diseases ǒ 50-50

Cemdisiran/Pozelimab
Combo4

Complement-Mediated 

Diseases ǒ Milestone/Royalty

ALN-AAT02 Alpha-1 Liver Disease ǒ Global

ALN-HBV02
(VIR-2218)

Hepatitis B Virus Infection ǒ 50-50 option rights
post-Phase 2

ALN-AGT Hypertension ǒ Global

Focused in 4 Strategic Therapeutic Areas (STArs):

Genetic Medicines Cardio-Metabolic Diseases

Hepatic Infectious Diseases CNS/Ocular Diseases
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Rare Genetic Disorder of Increased Endogenous Oxalate Synthesis

Primary Hyperoxaluria Type 1

Oxalate Synthesis in PH13:

Calcium oxalate stone

1. AGT  in liver perox isomemetabolizes glyoxylate to 

glycine

2. When AGT is deficient, glyoxylate cannot be 

metabolized to glycine

3. Glyoxylate is instead converted to oxalate 

4. Oxalate initially  deposits and accumulates in the 

kidneys

1

2

3

4

Primary Hyperoxaluria Type 1 (PH1):

ÅDue to defect in liver peroxisomal enzyme 

alanine:glyoxylate aminotransferase (AGT)

ÅPhenotype varies significantly in patients and may 

present at any age, typically in childhood

ÅPrevalence of PH1: 1-3/1,000,000 in Europe1 and  ~ 

32/1,000,000 in Middle East2

Pathophysiology1:

ÅOverproduction of oxalate results in insoluble 

calcium oxalate crystals leading to urolithiasis, 

nephrocalcinosis, and kidney failure 

ÅDisease course ultimately leads to multi-organ 

damage from systemic oxalosis

No therapies are approved for treatment of PH1

1. Cochat P, et al. New Engl J Med. 2013. 2. AbumwaisJQ, et al. Saudi J Kid Dis Transpl.2012. 3. Cochat P. Kidney Int. 1999.
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Elaine Worcester, MD

University of Chicago, 

Chicago, Illinois, USA

Primary Hyperoxaluria



Primary Hyperoxaluria
Inherited diseases that lead to increased 

production of Oxalate by the liver. 

Oxalate is toxic and cannot be degraded 

in the human body.

The kidney must excrete oxalate.

Oxalate is poorly soluble and calcium 

oxalate crystals form in the kidneys 

leading to stones and kidney failure



PH1 (80% of cases)

Absence or decreased

activity of AGT

PH2 (10% of cases)

Absence or decreased

activity of GRHPR

PH3 (5% of cases)

Absence of HOGA

PH1
PH2

PH3
AGT  Alanine:glyoxylateaminotransferase

GRHPR Glyoxalatereductase/

hydroxypyruvatereductase

HOGA 4-hydroxy-2-oxoglutarate aldolase

Prevalence data from Rare Kidney Stone Consortium



Prevalence of PH1

2017 ð

947 PH Patients  

21 Countries

OxalEuropedata, thanks to SF Garrelfs

PH1 prevalence 

estimated at 1-3

cases/million people

in Europe.

Prevalence is increased

in countries with high

rates of consanguineous

marriages, such as the

Middle East, Pakistan and 

North Africa.

PH1causes about

1-2% of pediatric ESRD

in Europe, but 17% in

Tunisia.  



Cochatand Rumsby, NEJM 369:649. 2013

Stages 

of 

disease

in PH1



Patterns of presentation of PH:
1. Infantile oxalosis(26%) with nephrocalcinosis, failure to thrive, UTI.  ESRD mean age 3 yr.

2. Childhood (30%) with frequent kidney stones, chronic kidney disease

3. Stone formation in adulthood (30%) 

4. Recurrence after transplant for ESRD of  unknown cause (10%)

5.    Diagnosis after family screening (13%) 

Age at time of first symptom and diagnosis

Variation in presentation may be due to the type

of gene mutation.  There may also be effects of

environment or disease-modifying genes.



Range of oxalate excretion in PH1

Mobley et al Urolithiasis 44: 333, 2016One subject each of PH2 and PH3 included

Taking pyridoxine



Mean

Median

Urine oxalate:creatinine ratios from patients > 5 years old

(Normal < 50 at age 5, < 25 by age 20) 



Median age at symptom onset 4-5 years

Early diagnosis facilitates treatment to 

decrease stones and nephrocalcinosisand

delay ESRD.

ESRD at diagnosis

< 18 yrð34%

> 18 yrð74%



25 yrold man presented with severe acute kidney 

failure after strenuous exercise
Normal kidney function 3 months earlier, no clinical history of stones 

El-Reshaidet al. Saudi J Kid Dis Tranpl2016

Kidney biopsy



ESRD in Primary Hyperoxaluria
N= 409 patients (73% with PH1)

Zhao et al. CJASN 11:119, 2016, Rare Kidney Stone Consortium

112 patients presented with ESRD:  

PH1  35%

PH2  10%

PH3    0      
Renal survival in 297 patients

without ESRD at diagnosis



Prognosis for renal survival among patients with 

Primary Hyperoxaluria

In PH patients who did
not have ESRD at the 
time of diagnosis,
prognosis was related
to oxalate excretion.

Zhao et al CJASN 2016

Baseline urine oxalate excretion in mmol/day

(Normal < 0.5 mmol/day)

Mortality is much higher in

patients with ESRD



Outcome of PH1 correlates with AGXT mutation type

Mandrileet al KI 86:1197, 2014

Patient survival in the 
OxalEuropeCohort 

(n=526)

Age at ESRD was higher for
Those with at least one
Mutated G170R allele



Organ involvement by oxalosisin PH1 

with kidney failure

Frequency Organ Symptoms

Always Kidney Stones, nephrocalcinosis

Frequent Bone Fractures, bone pain, poor growth

Eyes Vision loss

Often Arteries Calcification

Heart Heart failure, abnormalrhythm, 

enlargement

Thyroid Hypothyroidism

Occasional Skin, nerves, muscle, bowel, joints

Oxalosisoccurs when oxalate excretion by the kidney cannot keep up with production




