Lumasiran: Kidney Related Outcomes

The following information is provided in response to your unsolicited inquiry. It is intended to provide
you with a review of the available scientific literature and to assist you in forming your own conclusions
in order to make healthcare decisions. This document is not for further dissemination or publication
without authorization.

The full Prescribing Information for OXLUMO® (lumasiran) is provided here. Alnylam Pharmaceuticals
does not recommend the use of its products in any manner that is inconsistent with the approved
Prescribing Information. This resource may contain information that is not in the approved Prescribing
Information.

If you are seeking additional scientific information related to Alnylam medicines, you may visit the
Alnylam US Medical Affairs website at RNAiScience.com.

SUMMARY

e Assessments of kidney function and other kidney related outcomes measures were evaluated
across the lumasiran clinical studies:

o In the Phase 1/2 and Phase 2 OLE studies, mean eGFR values remained stable through
Month 54 of the OLE period among lumasiran treated patients.! The rates of kidney
stone-related AEs decreased during the Phase 2 OLE compared with Part B of the Phase 1/2
study.?

o Inthe ILLUMINATE-A study, mean eGFR values remained stable through Month 54 of the OLE
period in the placebo/lumasiran group and the lumasiran/lumasiran group. KSE rates
remained low through all months of lumasiran treatment.?

o In the ILLUMINATE-B study, mean eGFR values remained stable through Month 60 in
lumasiran treated patients. KSE rates remained low through all months of lumasiran
treatment.*

o The ILLUMINATE-C study included patients with eGFR <45 mL/min/1.73m? (Cohort A) and
patients on hemodialysis (Cohort B). Mean (SD) eGFR values were 19.8 + 9.6 mL/min/1.73 m?
at baseline and 16.4 + 9.8 mL/min/1.73 m? at Month 6 for Cohort A.> KSE rates declined from
pre-study rates in Cohort A during the 6-month primary analysis and extension periods. No
patients in Cohort B had KSEs through the primary and extension periods.®

e Across the lumasiran clinical studies, the most common treatment-related AEs were mild ISRs.
There were no treatment-emergent deaths or treatment-related severe AEs, serious AEs, or
discontinuations.**

Phase 1/2 and Phase 2 OLE Studies - ILLUMINATE-A Study - ILLUMINATE-B Study - ILLUMINATE-C Study -
Abbreviations - References
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PHASE 1/2 AND PHASE 2 OLE STUDIES

The Phase 1/2 study was a single-blind, placebo-controlled, single and multiple ascending dose study
to evaluate the safety, tolerability, pharmacokinetics, and pharmacodynamics of subcutaneously
administered lumasiran in healthy adult subjects (Part A) and patients with PH1 (Part B). All 20 patients
enrolled in the Phase 1/2 Part B study completed the study and enrolled in the Phase 2 OLE study. The
data below includes only patients included in Part B of the study. The primary endpoint was incidence
of AEs, including kidney stone-related AEs.>®

Change in eGFR levels over time was evaluated as a secondary endpoint to assess kidney function
during the study. GFR was calculated based on the MDRD formula for patients =18 years of age at
screening and the Schwartz Bedside Formula for patients <18 years of age at screening.!

Patient Demographics & Baseline Characteristics
Relevant baseline characteristics are shown below in Table 1.}

Table 1. Phase 2 OLE Relevant Baseline Characteristics.'?

Characteristic All Treated (N=20)
Median age at screening (range), years 11.5 (6-43)
White race, n (%) 15 (75)
Median eGFR (range), mL/min/1.73 m? 72.2 (42.5-130.7)

Abbreviations: eGFR = estimated glomerular filtration rate; OLE = open-label extension.
?Baseline data was derived from the Phase 1/2 parent study.

Kidney Function Measures

eGFR

Inthe Phase 2 OLE, the mean eGFR remained stable over time. The mean absolute change from baseline
in eGFR ranged from -3.8 to 1.9 mL/min/1.73m? at Month 54. Over 48 months of follow-up, the mean
(SEM) annual rate of change in eGFR value was -0.6 (0.7) mL/min/1.73m?!

The stability of the eGFR values was consistent over time in a subgroup analysis stratified by an eGFR of
>90 versus <90 mL/min/1.73 m? at the Phase 1/2 parent study-derived baseline (Figure 1).

Figure 1. Mean (SEM) eGFR Values Through Month 54 Stratified by Baseline eGFR.*
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Abbreviations: BL = baseline; D = day; eGFR = estimated glomerular filtration rate; M = month; SEM; standard error of mean.
BL is the derived baseline value from the Phase 1/2 parent study.
From Frishberg et al.!
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Safety

At Month 54 of the Phase 2 OLE, 20 patients (100%) reported AEs, of which 11 patients (55%)
experienced treatment-related AEs. The most common treatment-related AEs were ISRs, which
occurred in 8 patients (40%). All ISRs were mild in severity, and no ISRs were reported after Month 18
through the end of the study. Serious AEs were reported in 7 patients (35%) and severe AEs were
reported in 2 patients (10%), none of which were related to lumasiran. There were no AEs that led to
treatment discontinuation, study withdrawal, or death.!

Kidney Stone-Related AEs

In the 12 months prior to consent (historical), 6 patients (30%) reported =1 kidney stone. During Part B
of the Phase 1/2 study, 4 patients (20%) reported kidney stone-related AEs during lumasiran treatment.
After continuing to the Phase 2 OLE, 3 patients (15%) reported kidney stone-related AEs. The rate of
kidney stone-related AEs decreased during the Phase 2 OLE compared with Part B of the Phase 1/2
study (Figure 2).2 At Month 54 of the Phase 2 OLE, the rate of kidney stone-related AEs was 0.17 per PY.!

Figure 2. Kidney Stones Per PY in the Phase 1/2 Part B and Phase 2 OLE Studies.>*"
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Abbreviations: AE = adverse event; Cl = confidence interval; OLE = open-label extension; PY = person-year.

2Error bars represent 95% Cl.

®Duration of follow-up: historical, 20 PYs; Phase 1/2 Part B, 7.8 PYs; Phase 2 OLE, 48.0 PYs.

“Historical describes the number of symptomatic kidney stone episodes reported in the 12 months prior to consent for the 001 study.
9In the Phase 1/2 Part B and Phase 2 OLE studies, kidney stones were described as kidney stone-related AEs.

¢Data presented from Phase 2 OLE with a data cut-off of March 1, 2021.

From Lieske et al.?

ILLUMINATE-A STUDY

ILLUMINATE-A was a phase 3, randomized, double-blind, placebo-controlled study designed to
evaluate the efficacy and safety of lumasiran in adults and children =6 years old with PH1 and an eGFR
>30 mL/min/1.73m? Patients were randomized (2:1) to receive subcutaneous injections of lumasiran
3 mg/kg (n=26) or placebo (n=13) once monthly for 3 loading doses, followed by maintenance doses
once every 3 months beginning 1 month after the last loading dose. The primary endpoint was the
percent change from baseline in 24-hour UOx excretion corrected for BSA at 6 months (average of visits
from Month 3 through 6). After the 6-month double-blind primary analysis period, patients entering the
optional 54-month OLE received lumasiran.® Of the 39 patients enrolled, 13 patients (100%) in the
placebo/lumasiran group and 24 patients (92%) in the lumasiran/lumasiran group completed
treatment in the 54-month OLE.?
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The change from baseline in eGFR to Month 6 and through the OLE was evaluated as a secondary
endpoint. eGFR was calculated with the MDRD formula for patients =18 years of age and with the
Schwartz Bedside Formula for patients 6 to <18 years of age. The rate of KSEs and change from baseline
in nephrocalcinosis grade were evaluated as exploratory endpoints in a post-hoc analysis.*?

Patient Demographics & Baseline Characteristics
Relevant baseline characteristics are shown below in Table 2.3

Table 2. ILLUMINATE-A Relevant Baseline Characteristics. %2

Placebo/Lumasiran Lumasiran/ All Lumasiran®
Characteristic (n=13) Lumasiran (N=39)
(n=26)

Mean age at informed consent (range), y 17.0 (6-60) 18.7 (6-47) 18.1 (6-60)
Male, n (%) 8 (62) 18 (69) 26 (67)
Race, n (%)

Asian 3(23) 3(12) 6 (15)

White 9 (69) 21 (81) 30 (77)

Other or>1race 1(8) 2 (8) 3(8)
Mean (SD) eGFR, mL/min/1.73m? 78.8 (30.0) 83.0 (25.5) 81.6 (26.8)
Patients reporting history of KSEs, n (%)¢

Lifetime 10 (77) 23 (88) 33(85)

12 months prior to consent 4(31) 11 (42) 15 (38)

Abbreviations: eGFR = estimated glomerular filtration rate; KSE = kidney stone event; SD = standard deviation; ULN = upper limit of normal.
?Baseline is defined as the last non-missing value prior to the first dose of lumasiran.

®The all-lumasiran-treated set includes all patients who received any amount of lumasiran.

‘A KSE is defined as an event that includes at least one of the following: visit to healthcare provider because of a kidney stone, medication for
kidney colic, stone passage, or macroscopic hematuria due to a kidney stone.

Kidney Related Outcomes

eGFR

The mean eGFR remained stable through the end of the study among lumasiran treated patients
(Figure 3). The mean (SEM) change from baseline was -12.86 (3.89) mL/min/1.73m? in the
placebo/lumasiran group and -2.89 (2.75) mL/min/1.73m? in the lumasiran/lumasiran group.® In a
post-hoc analysis of the all-lumasiran-treated set, the mean annual rate of eGFR change per year at
Month 60 was -0.6 mL/min/1.73m?2.1!
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Figure 3. Mean (SEM) eGFR Over Time During Lumasiran Treatment.’
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Abbreviations: BL = baseline; eGFR = estimated glomerular filtration rate; M = month; MDRD = Modification of Diet in Renal Disease; SEM =
standard error of the mean.

?eGFR was calculated with the MDRD formula for patients =18 years of age at screening and the Schwartz Bedside Formula for patients 6 to
<18 years of age at screening.

PBL is the last assessment collected prior to the first dose date/time of lumasiran.

%Visit is relative to the first dose of lumasiran.

From Saland et al.

Kidney Stone Events

In lumasiran clinical studies, a kidney stone event was defined as =1 of the following (as adjudicated by
the Investigator): visit to healthcare provider because of a kidney stone, medication for kidney colic,
stone passage, or macroscopic hematuria due to a kidney stone.>®? During the patient-reported
12-month historical recall period, KSE rates (95% Cl) were 3.19 (2.57, 3.96) per PY in the
lumasiran/lumasiran group and 0.54 (0.26, 1.13) per PY in the placebo/lumasiran group.*

KSE rates (95% Cl) were 0.47 per PY with 60 months of lumasiran treatment in the lumasiran/lumasiran
group and 0.54 per PY with 54 months of lumasiran treatment in the placebo/lumasiran group. During
the final 6 months of lumasiran treatment, KSE rates were 0.09 per PY in the lumasiran/lumasiran group
and 0.68 per PY in the placebo/lumasiran group (Figure 4).>"

No KSEs occurred during lumasiran treatment in 13 of the 26 patients (50%) in the lumasiran/lumasiran
group and in 8 of the 13 patients (62%) in the placebo/lumasiran group.?
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Figure 4. Kidney Stone Events Through Month 60 of Lumasiran Treatment by Treatment Group.'
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From Saland et al.
Nephrocalcinosis
In lumasiran clinical studies, medullary nephrocalcinosis was assessed by ultrasound by a single central
radiologist and graded per kidney on a scale of 0 to 3, with 0 indicating absence of nephrocalcinosis and
higher grades indicating greater severity.>*'? The degree of medullary nephrocalcinosis in each kidney
was graded using a validated 4-point scale: stable (i.e., no change in either kidney), improving (i.e., both
kidneys improving, or 1 kidney improving and 1 with no change), worsening (i.e., both kidneys
worsening, or 1 kidney worsening and 1 with no change), orindeterminate (i.e., 1 kidney improving and
1 worsening).?

In a post hoc analysis, medullary nephrocalcinosis generally remained stable or improved at Month 60
(Figure 5). Among the 20 patients who had medullary nephrocalcinosis at baseline, medullary
nephrocalcinosis grade improved in 16 patients (80%) at Month 60.>"
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Figure 5. Change From Baseline in Medullary Nephrocalcinosis During Lumasiran Treatment."!
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From Saland et al.

Safety

At Month 60, 37 of the 39 patients (95%) experienced an AE. The most common lumasiran-related AEs
were ISRs, which occurred in 14 patients (36%); all were mild in severity. Other AEs occurring in 215%
of patients during lumasiran treatment were abdominal pain (23%), COVID-19 (21%), headache (18%),
and nasopharyngitis (15%). AEs related to the study drug were reported in 19 patients (49%) of which
13 (50%) occurred in the lumasiran/lumasiran group. Serious AEs were reported in 6 patients (15%),
severe AEs were reported in 4 patients (10%), and AEs leading to discontinuation of study treatment
were reported in 1 patient (3%) were fatigue and difficulty concentrating which began during the
double-blind period; all were considered not related to lumasiran treatment by the investigator. There
were no deaths in the study.?

ILLUMINATE-B STUDY

ILLUMINATE-B (N=18) was a phase 3, open-label, single-arm study with a 6-month primary analysis
period followed by a 54-month extension period to evaluate the efficacy, safety, pharmacokinetics, and
pharmacodynamics of lumasiran in infants and young children<6 years old with PH1 and an eGFR >45
mL/min/1.73m? (or normal serum creatinine for infants <12 months old). Patients received
subcutaneous injections of lumasiran as determined by a body weight-based dosing regimen. The
primary endpoint was the percent change from baseline in spot UOx:Cr at 6 months.*?

The change from baseline in eGFR was evaluated as a secondary endpoint to assess kidney function
during the study. eGFR was calculated based on the Schwartz Bedside formula in patients 212 months
old. The KSE rates and change from baseline in nephrocalcinosis grade were evaluated as exploratory
endpoints in a post-hoc analysis.*

Patient Demographics & Baseline Characteristics
Relevant baseline characteristics are shown below in Table 3.2
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Table 3. ILLUMINATE-B Baseline Kidney Function Measures.*

Initial Weight Group

. All Treated

Characteristic <10kg 10 to <20 kg =220 kg ';
(N=18)
(n=3) (n=12) (n=3)
Median age at informed
10.1(3-14) 50.1 (23-72) 62.2 (54-72) 50.1(3-72)
consent, months (range)
Medlan time from diagnosis to 116 8.6 46.4 3.5
first dose date, months
Median eGFR? (range),
mL/min/1.73m? 135 (135-135) 111 (76-174) 90 (65-135) 111 (65-174)
History of KSEs in past
12 months, n (%) 0 ) R )
Presence of nephrocalcinosis
1 1 14 (7

at baseline, n (%) 3 (100) 0(83) (33) (78)

Abbreviations: Abbreviations: eGFR = estimated glomerular filtration rate; KSE = kidney stone event.
N (all treated)=16. eGFR was not calculated in 2 patients due to their age, which at baseline was <12 months.

Kidney Related Outcomes

eGFR

Mean (SEM) eGFR remained stable from baseline through the end of the study at Month 60 (Figure 6).
The mean (SEM) eGFR was 112.8 (6.9) ml/min/1.73m? at baseline and 109.8 (5.72) ml/min/1.73m? at
Month 60. In a post-hoc analysis, the annual change in mean (SEM) eGFR over 60 months was +0.26 (0.8)
mL/min/1.73m? per year.*

Figure 6. Mean (SEM) eGFR from Baseline Through Month 60.*
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Abbreviations: BL = baseline; eGFR = estimated glomerular filtration rate; M = month; SEM = standard error of the mean.

eGFR is calculated based on the Schwartz Bedside formula in patients 212 months of age at the time of the assessment. Baseline values are
not available for 2 patients who were <12 months of age at that time point.

From Frishberg et al.*

Nephrocalcinosis

Details on how medullary nephrocalcinosis was measured are described previously in the
ILLUMINATE-A study section. In a post hoc analysis, nephrocalcinosis was present in 14 out of 18
patients at baseline. Among these 14 patients, nephrocalcinosis grade was indeterminate in 1 patient
(7.1%), had no change in 1 patient (7.1%), and improved in 12 patients (86%) at Month 60. Of those who
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improved, 10 patients (71.4%) improved to a bilateral grade of 0 in both kidneys. The 4 patients without
nephrocalcinosis at baseline remained without nephrocalcinosis at Month 60 (Figure 7).*

Figure 7. Change in Medullary Nephrocalcinosis Grade in Patients with Nephrocalcinosis at
Baseline.*
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Abbreviations: M = month.

Resolved (grade 0, 0) denotes bilateral grade of 0 in both kidneys. Improved denotes grade lower than baseline (unilateral improvement if one
side improved and other side did not change). Indeterminate denotes improvement on one side and worsening on the other. Worsened
denotes grade higher than baseline (no patients worsened).

From Frishberg et al.*

Kidney Stone Events

Details on how KSEs were defined are described previously in the ILLUMINATE-A study section. KSE
rates were 0.11/person-year (95% Cl, 0.06-0.21) through month 60 of lumasiran treatment. Overall,
9 KSEs in 4 patients were reported, and all events were mild or moderate in severity. Fourteen patients

(77.8%) had no KSEs during the study.*

Safety

At Month 60, there were 18 patients (100%) who reported an AE, of which five patients (28%)
experienced lumasiran-related AEs: ISRs, blood bilirubin increase, and headache. The majority of the
lumasiran-related AEs were mild, transient ISRs (3 patients [17%] experienced symptoms of erythema,
discoloration, pain at injection site, and urticaria). There were no clinically relevant changes in
laboratory measures, vital signs, or electrocardiograms related to lumasiran. No serious AEs reported
were considered related to lumasiran. There were no AEs that led to treatment discontinuation, study
withdrawal, or deaths from the study.*

ILLUMINATE-C STUDY

ILLUMINATE-C was a phase 3, open-label, single-arm study with a 6-month primary analysis period
followed by an ongoing 54-month extension period to evaluate the efficacy, safety, pharmacokinetics,
and pharmacodynamics of lumasiran in full term infants to adult patients with PH1 advanced kidney
disease with an eGFR <45 mL/min/1.73m? (or elevated serum creatinine if <12 months old) and POx =20
umol/L. Patients enrolled in the study included those not receiving hemodialysis in Cohort A (n=6) and
those receiving hemodialysis in Cohort B (n=15). Patients received subcutaneous injections of
lumasiran as determined by a body weight-based dosing regimen. The primary endpoints were the
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percent change from baseline in POx at 6 months (Cohort A) and percent change from baseline in
predialysis POx at 6 months (Cohort B).®

The change from baseline in eGFR was evaluated in Cohort A as a secondary endpoint to assess kidney
function during the study. eGFR was calculated with the MDRD formula for patients =18 years of age and
with the Schwartz Bedside Formula for patients 1 to <18 years of age. The rate of KSEs and change from
baseline in nephrocalcinosis grade were also evaluated as secondary endpoints in the extension period
in a post-hoc analysis.’

Patient Demographics & Baseline Characteristics
Relevant baseline characteristics are shown below in Table 4.

Table 4. ILLUMINATE-C Baseline Kidney Function Measures.’

Characteristic Cohort A CohortB All Treated
n=6 n=15 N=21

Median age at consent (range), years 9.0 (0-40) 6.0 (1-59) 8.0 (0-5.9)

Time from diagnosis to first dose, months 72.2 (4-350) 16.6 (6-440) 21.6 (4-440)

. . , n=5° N=52
Median eGFR (range), mL/min/1.73 m 16.5 (8.6-34.1) NA 165 (8.6.34.1)
Median number of dialysis therapy sessions e e A
per week (range)

Abbreviations: eGFR = estimated glomerular filtration rate; NA = not applicable.

2eGFR value available for 5 patients in Cohort A.

eGFR was calculated only in patients aged greater than or equal to 12 months; calculated according to the Modification of Diet in Renal Disease
Study equation for those aged greater than or equal to 18 years and the Schwartz bedside formula for those aged 1 to <18 years.

Kidney Related Outcomes

eGFR

The change in eGFRwas evaluated for Cohort Aonly. The mean (SD) eGFRwas 19.8 +9.6 mL/min/1.73 m?
at baseline and 16.4 + 9.8 mL/min/1.73 m? at Month 6.°

In Cohort A, 3 out of the 6 patients had an eGFR less than 16.5 mL/min/1.73 m?at study initiation and
progressed to need to start dialysis during the study. In the 2 out of 3 patients remaining off dialysis
with baseline eGFR data, Patient 1 had an eGFR of 24.0 mL/min/1.73 m? at baseline and 17.2
mL/min/1.73 m?at Month 36, and Patient 2 had an eGFR of 34.1 mL/min/1.73 m?at baseline and 31.3
mL/min/1.73 m*at Month 36. The annualized eGFR decline was-2.3 and -0.9 mL/min/1.73 m?*for Patients
1 and 2, respectively.*

Kidney Stone Events

Details on how KSEs were defined are described previously in the ILLUMINATE-A study section. For
patients enrolled in Cohort A, the KSE rates (95% Cl) were 3.20 (1.96, 5.22) per PY in the 12 months prior
to informed consent and 1.48 (0.55, 3.92) per PY in the 6-month primary analysis period. For patients
enrolled in Cohort B, the KSE rates were 0.07 (0.01, 0.71) per PY in the 12 months prior to informed
consent and 0.00 (0.00, 0.53) per PY in the 6-month primary analysis period (Figure 9).%

In the extension period (as of a data cutoff date of October 17, 2022), the KSE rates (95% Cl) were 0.32
(0.08-1.27) and 0.00 (0.00-0.19) in Cohorts A and B, respectively.®
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Figure 9. Kidney Stone Events During Lumasiran Treatment.”
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Abbreviations: Cl = confidence interval; KSE = kidney stone event.

Historical group: patient-reported history of KSEs; annualized rate was not calculated for patients <6 months old.

From Groothoff et al.®

Nephrocalcinosis

Details on how medullary nephrocalcinosis was measured are described previously in the ILLUMINATE-
A study section. In Cohort A, medullary nephrocalcinosis was present at baseline in 5 of the 6 patients
(83%) with kidney ultrasound results. At Month 6, of those 5 patients, the grade of medullary
nephrocalcinosis remained stable in 2 patients (40%), worsened in none (0%), and improved in
3 patients (60%) (2 unilateral improvements and 1 bilateral improvement).?

In Cohort B, medullary nephrocalcinosis was present at baseline in 2 of the 11 patients (18%) with
kidney ultrasound results. At Month 6, an improvement in nephrocalcinosis was observed in both
patients (100%) (1 unilateral improvement and 1 bilateral improvement).®

Of the 10 patients without nephrocalcinosis at baseline (1 patient in Cohort A, 9 patients in Cohort B),
bilateral worsening was observed in the patient in Cohort A (10%), and the grade of nephrocalcinosis
remained stable in the 9 patients in Cohort B (90%).°

Safety

At Month 24, 21 patients (100%) experienced at least 1 AE. The most frequently reported AEs were
pyrexia (38%), diarrhea (29%), and ISRs (24%). Treatment-related AEs were reported in 7 patients (33%).
The most common treatment-related AEs were mild ISRs, which occurred in 5 patients (24%). There
were no deaths in the study. There were no severe AEs, serious AEs, treatment discontinuations, or
study withdrawals determined to be related to lumasiran treatment.®’

ABBREVIATIONS

AE = adverse event; BL = baseline; BSA = body surface area; Cl = confidence interval; D = day; DB = double blind; eGFR =
estimated glomerular filtration rate; ISR = injection-site reactions; KSE = kidney stone event; MDRD = Modification of Diet in
Renal Disease; M = month; NA=not applicable; OLE = open-label extension; PH1 = primary hyperoxaluria type 1; POx = plasma
oxalate; PY = person-year; SD = standard deviation; SEM = standard error of the mean; UOx = urinary oxalate; ULN = upper limit
of normal; UOx:Cr = urinary oxalate:creatinine ratio.

Updated 19 May 2025
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