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Introduction: Patients with primary hyperoxaluria type 1 (PH1), a genetic disorder associated with hepatic
oxalate overproduction, frequently experience recurrent kidney stones and worsening kidney function.
Lumasiran is indicated for the treatment of PH1 to lower urinary and plasma oxalate (POx).

Methods: ILLUMINATE-A (NCT03681184) is a phase lll trial in patients aged =6 years with PH1 and esti-
mated glomerular filtration rate (eGFR) =30 ml/min per 1.73 m? A 6-month double-blind placebo-
controlled period is followed by an extension period (=54 months; all patients receive lumasiran). We
report interim data through month 36.

Results: Of 39 patients enrolled, 24 of 26 (lumasiran/lumasiran group) and 13 of 13 (placebo/lumasiran
group) entered and continue in the extension period. At month 36, in the lumasiran/lumasiran group (36
months of lumasiran treatment) and placebo/lumasiran group (30 months of lumasiran treatment), mean
24-hour urinary oxalate (UOx) reductions from baseline were 63% and 58%, respectively; 76% and 92% of
patients reached a 24-hour UOx excretion =1.5x the upper limit of normal (ULN). eGFR remained stable.
Kidney stone event rates decreased from 2.31 (95% confidence interval: 1.88-2.84) per person-year (PY)
during the 12 months before consent to 0.60 (0.46-0.77) per PY during lumasiran treatment. Medullary
nephrocalcinosis generally remained stable or improved; approximately one-third of patients (both
groups) improved to complete resolution. The most common lumasiran-related adverse events (AEs) were
mild, transient injection-site reactions.

Conclusion: In patients with PH1, longer-term lumasiran treatment led to sustained reduction in UOx
excretion, with an acceptable safety profile and encouraging clinical outcomes.

See Supplemental Material for Video Abstract
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Conventional supportive care measures (e.g.,
hyperhydration and crystallization inhibitors) can
improve prognosis and delay progression to kidney
failure and/or organ transplantation but do not address
the pathophysiology."”* Approximately 20% of pa-
tients, mainly those with specific AGXT genotypes, can
benefit from treatment with pyridoxine (vitamin B6), a
cofactor for alanine-glyoxylate aminotransferase; in
those cases, the response ranges from partial to com-
plete.”® Lumasiran, a small interfering RNA approved
for treatment of PH1,”'" targets and promotes degra-
dation of the mRNA of glycolate oxidase, thereby
decreasing glyoxylate levels and reducing hepatic ox-
alate production.”"’

ILLUMINATE-A is an ongoing phase III trial
evaluating the efficacy and safety of lumasiran in
children aged =6 years and adults with PHI1 and
eGFR =30 ml/min per 1.73 m® ILLUMINATE-A
consists of a 6-month, randomized, placebo-
controlled, double-blind period (DBP) and a 54-
month extension period, in which all patients
received lumasiran. In the primary analysis (encom-
passing the 6-month DBP), the placebo-adjusted
treatment difference in the percentage change in 24-
hour UOx excretion was —54%; lumasiran was well
tolerated. Most patients who received lumasiran had
normal or near-normal UOx levels at month 6,' and
the reduction in 24-hour UOx levels was sustained
through month 12."° Here, we report interim data
through month 36 of ILLUMINATE-A.

METHODS

Study Design and Patients

The study methodology (ClinicalTrials.gov:
NCT03681184; EudraCT: 2018-001981-40) was reported
previously.'” Briefly, eligible patients were aged =6
years with genetically confirmed PHI1, eGFR =30 ml/
min per 1.73 m? and 24-hour UOx excretion =0.70
mmol/24h per 1.73 m’. During the DBP, patients
received subcutaneous lumasiran or placebo for 6
months. When initiating lumasiran, patients received a
loading dose of 3 mg/kg once monthly for 3 doses,
followed by a maintenance dose of 3 mg/kg every 3
months beginning 1 month after the last loading dose.
During the extension period, all patients received
lumasiran.'” The study was conducted at 16 study
centers in 8 countries in North America, Europe, and
the Middle East.

The study was approved by central and local insti-
tutional review boards or ethics committees and con-
ducted in accordance with Good Clinical Practice
guidelines and the provisions of the Declaration of
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Helsinki. All patients or their legal guardians provided
written informed consent.

Outcome Measures and Safety Assessments in
the Extension Period
Secondary efficacy end points assessed during the
extension period included change from baseline in 24-
hour UOx excretion, 24-hour UOx-to-creatinine ratio
(UOx:Cr), eGFR, and percentage of time in which 24-
hour UOx was =1.5X the ULN (0.514 mmol/24h per
1.73 m?). Exploratory end points included changes in
kidney stone event rates, changes in nephrocalcinosis as
assessed by ultrasound, changes in urinary and plasma
glycolate, changes in UOx:Cr as assessed by random
spot urine collections, and frequency of antidrug anti-
bodies (ADAs). Changes from baseline in POx, propor-
tion of patients with 24-hour UOx =1.5 X ULN, and
ratios of 24-hour UOx excretion to the ULN for UOx in
the extension period were evaluated in post hoc analyses.
Urine and blood samples were collected for
measurement of oxalate and glycolate using vali-
dated liquid chromatography-tandem mass spec-
trometry assays.'* The kidney stone event rate was
calculated as the total number of kidney stone
events divided by the total patient exposure time
(events per PY). A kidney stone event included a
visit to a health care provider (e.g., outpatient
clinic, urgent care, emergency department, or pro-
cedure) because of a kidney stone, medication for
renal colic, stone passage, and/or macroscopic he-
maturia due to a kidney stone. The degree of
medullary nephrocalcinosis on renal ultrasound was
graded on a 0 to 3 scale.”” Overall changes in
nephrocalcinosis grade were grouped into 4 cate-
gories, accounting for both kidneys as follows: no
change, improving, worsening, and indeterminate
(defined as 1 kidney improving and 1 worsening).
Safety assessments included frequency and serious-
ness of AEs during the extension period. AEs were
classified according to the Medical Dictionary for
Regulatory Activities (version 25.0).

Statistical Analyses

This analysis was completed using data from January
2019 (start of enrollment) through February 26, 2022,
when all active study patients had completed their
month 36 visit. End points were summarized using
descriptive statistics. Unless otherwise noted, the 24-
hour urine pharmacodynamic parameters, plasma gly-
colate, kidney stone event rates, spot UOx:Cr, and
eGFR analyses in this manuscript used the full analysis
set. Other efficacy and safety analyses were conducted
in the all-lumasiran-treated set (all patients who

Kidney International Reports (2024) 9, 2037-2046
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Assessed for eligibility (n = 52)

Excluded (n = 13)

A 4

« Did not meet inclusion criteria (n = 13)

Enrolled (n = 39)

« Allocated to placebo (n = 13)
« Received placebo (n=13)

A 4

Allocated to lumasiran (n = 26)
* Received lumasiran (n = 26)

Discontinued lumasiran (n = 1)
» Withdrew consent (n = 1)2

A

| Completed 6-month DBP (n = 13) | |

Completed 6-month DBP (n = 25) |

A

Discontinued lumasiran
« Adverse event (n=1)b

Entered EP and crossed over to lumasiran (n = 13)|

| Entered EP and continued lumasiran (n = 24) |

I

I

Remained in study at M36 (n = 13)

Remained in study at M36 (n = 24)

Figure 1. Patient disposition.

#Participation stopped by the parent/guardian owing to the patient’s inability to comply with protocol-specific testing; the patient did not

complete the 6-month DBP.

®Discontinued treatment for adverse events (unrelated to treatment) of fatigue and disturbance in attention; completed 6-month DBP but did not

enter the EP.
DBP, double-blind period; EP, extension period; M, month.

received any amount of lumasiran) and analyzed ac-
cording to whether patients received lumasiran in the
DBP and extension period (lumasiran/lumasiran group)
or received placebo in the DBP and lumasiran during
the extension period (placebo/lumasiran group). The
POx analysis set (all patients who received any amount
of study drug and had a baseline POx level =1.5 X the
lower limit of quantitation [5.55 [mol/l]) was used to
evaluate POx end points.

For analyses of nonpharmacodynamic end points
during the extension period, baseline values for the
lumasiran/lumasiran and placebo/lumasiran groups
corresponded to value(s) collected before the first
dose of lumasiran. For analyses of 24-hour urine
pharmacodynamic parameters, baseline corresponded
to the median of the respective pharmacodynamic
measurements collected prior to the first dose of
study drug (lumasiran or placebo). For other phar-
macodynamic analyses, the baseline corresponded to
the mean of the respective pharmacodynamic mea-
surements collected before the first dose of study
drug.

Cumulative safety data (first dose of lumasiran
through February 26, 2022) are reported.

Kidney International Reports (2024) 9, 2037-2046

RESULTS

Patients

Of 39 patients enrolled, 37 (95%) entered the extension
period and remained in the study at month 36
(Figure 1). Twenty-four of the 26 patients initially
randomized to lumasiran during the DBP received
lumasiran during the extension period (lumasiran/
lumasiran group); all 13 patients initially randomized to
placebo received lumasiran during the extension period
(placebo/lumasiran group). Baseline characteristics are
summarized in Supplementary Table SI.

Efficacy

Sustained reductions in 24-hour UOx levels were
observed during long-term lumasiran treatment. At
month 36, mean SEM percentage reduction from
baseline (before the first dose date or time of
lumasiran or placebo) in 24-hour UOx was 63.5%
(4.3) in the lumasiran/lumasiran group (after 36
months of lumasiran treatment) and 57.5% (10.7) in
the placebo/lumasiran group (after 30 months of
lumasiran treatment) (Figure 2). Mean (SEM) 24-
hour UOx decreased from 1.84 (0.12) mmol/24h
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JM Saland et al.: 36-Month Analysis of the ILLUMINATE-A Trial

Extension Period

- 20 ~#—- Lumasiran/Lumasiran
o —e— Placebo/Lumasiran
£m 04
3=
@ L

°
22 -20 -
£E70
(S
& E
8 8 -40 -
£3
52 60 1
t 3 =
o o
<
K S, 80 1

£

-100 —r— T T T F— T 1T T T T T T T T
BL® M1 M2 M3 M4 M5 M6 M7 M8 M M12 M15 M18 M21 M24 M30 M36P
Study Visit
No. of patients:
en= 13 13 12 13 13 13 13 13 13 13 13 13 12 13 13 13 12
mn= 26 25 26 25 23 25 25 24 24 24 24 24 24 23 23 24 21

Figure 2. Mean (SEM) percent change in 24-hour UOx over time.

#Baseline is the median of all valid 24-hour urine assessments collected prior to the first dose of the study drug (lumasiran or placebo).
At month 36, the lumasiran/lumasiran group had received lumasiran treatment for 36 months, and the placebo/lumasiran group had received

lumasiran treatment for 30 months.

BL, baseline; BSA, body surface area; M, month; UOx, urinary oxalate.

per 1.73 m” at baseline to 0.60 (0.05) at month 36 in
the lumasiran/lumasiran group, and from 1.79 (0.19)
mmol/24h per 1.73 m” at baseline to 0.60 (0.07) at
month 36 in the placebo/lumasiran group (Figure 3).
Similarly, rapid and sustained reductions in 24-hour
UOx over time (Supplementary Figure S1A and B)
were observed among patients either taking or not
taking pyridoxine at baseline and likewise for those
with or without a pyridoxine-responsive genotype.
More specifically, patients
responsive genotype who were using pyridoxine
at baseline achieved similarly rapid and sustained
reductions in 24-hour UOx compared with the pa-
tients without pyridoxine-responsive genotypes, as

with a pyridoxine-

Double-blind Period

well as those with pyridoxine-responsive genotypes
taking pyridoxine at
(Supplementary Figure S1C).

Ratios of 24-hour UOx excretion to the ULN for UOx
also decreased (Supplementary Figure S2). 24-hour UOx
excretion was =1.5X ULN in 16 of 21 (76%) patients in
the lumasiran/lumasiran group and 11 of 12 patients
(92%) in the placebo/lumasiran group at month 36.
Reductions in 24-hour UOx:Cr from baseline were
sustained; mean SEM reduction from baseline was
63.6% (4.7) at month 36 in the lumasiran/lumasiran
group and 62.6% (9.0) in the placebo/lumasiran group
(Supplementary Figure S3). Similar reductions were
observed for spot UOx:Cr (Supplementary Figure S4).

who were not baseline

Extension Period

251 —#— |umasiran/Lumasiran (n = 26)
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m 5
L
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Study Visit
No. of patients:
®en= 13 13 12 13 13 13 13 13 13 13 13 13 12 13 13 13 12
M= 26 25 26 25 23 25 25 24 24 24 24 24 24 23 23 24 21

Figure 3. Mean (SEM) 24-hour UOx over time. Dotted line represents the ULN of 0.514 mmol/24h per 1.73 m? for 24-hour UOx excretion.
#Baseline is the median of all valid 24-hour urine assessments collected prior to the first dose of the study drug (lumasiran or placebo).
PAt month 36, the lumasiran/lumasiran group had received lumasiran treatment for 36 months, and the placebo/lumasiran group had received

lumasiran treatment for 30 months.

BL, baseline; BSA, body surface area; M, month; UOx, urinary oxalate.
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Double-blind Period

Extension Period

30 1 —#- Lumasiran/Lumasiran (n = 23)
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=1
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No. of patients:
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Figure 4. Mean SEM POx concentration over time. The dark gray horizontal dotted line represents the ULN of 12.11 umol/I for POx. The light-
gray horizontal dotted line represents the LLOQ of the POx assay at 5.55 umol/l; values below the LLOQ were assigned a value of 5.55 pmol/I.
#Baseline is the mean of all measurements prior to the first dose of the study drug (lumasiran or placebo).

At month 36, the lumasiran/lumasiran group had received lumasiran treatment for 36 months, and the placebo/lumasiran group had received
lumasiran treatment for 30 months.

LLOQ, lower limit of quantitation; POx, plasma oxalate; ULN, upper limit of normal.

Mean POx concentrations decreased to within normal
limits (ULN, 12.11 [imol/l) in both groups (Figure 4). The
mean SEM POx concentration at month 36 was 9.9 (1.1)
umol/l in the lumasiran/lumasiran group (36% reduc-
tion from baseline) and 10.5 (1.1) fimol/1 in the placebo/
lumasiran group (35% reduction).

After an initial increase (first 3 months of
lumasiran treatment), mean plasma glycolate levels
plateaued and remained stable (Figure 5). Changes
in 24-hour wurinary glycolate-to-creatinine ratio
were consistent with those in plasma glycolate
(Supplementary Figure S5).

Double-blind Period

Mean (SEM) eGFR values over time are shown in
Figure 6. Mean (SEM) baseline eGFR values were 83.0
(5.0) and 78.9 (7.4) ml/min per 1.73 m? in the lumasiran/
lumasiran and placebo/lumasiran groups, respectively;
at month 36, mean (SEM) changes from baseline
were —0.7 (1.8) ml/min per 1.73 m” in the lumasiran/
lumasiran group (n = 23) and —7.3 (2.1) in the placebo/
lumasiran group (n = 13) after 30 months of lumasiran
treatment. The decrease was largely driven by patients
with a baseline eGFR =90 ml/min per 1.73 m” (i.e., by
changes within the normal range) (Supplementary
Figure S6).

Extension Period
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No. of patients:
en= 13 10 12 13 13 12 13 13 13 13 13 13 13 13 13 12 13
mNn= 26 20 21 23 24 24 25 23 23 24 23 20 24 24 24 22 22

Figure 5. Mean (SEM) plasma glycolate concentration over time.

#Baseline for plasma glycolate measurements during the extension period corresponded to the median of plasma glycolate measurements
collected prior to the first dose of the study drug (lumasiran or placebo).

bAt month 36, the lumasiran/lumasiran group had received lumasiran treatment for 36 months, and the placebo/lumasiran group had received
lumasiran treatment for 30 months.

BL, baseline, M, month.
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Figure 6. Mean (SEM) eGFR over time.

#Baseline is the last assessment prior to the first dose of the study drug (lumasiran or placebo).

PAt month 36, the lumasiran/lumasiran group had received lumasiran treatment for 36 months, and the placebo/lumasiran group had received
lumasiran treatment for 30 months.

BL, baseline; eGFR, estimated glomerular filtration rate; M, month.
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Figure 7. Kidney stone event rates® in the (a) lumasiran/lumasiran group and (b) placebo/lumasiran group.

#Kidney stone event is defined as an event that includes at least 1 of the following: a visit to a health care provider because of a kidney stone,
medication for renal colic, stone passage, or macroscopic hematuria due to a kidney stone.

PPatient-reported history of kidney stone events.

D, day; M, month; PY, person-year.
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Figure 8. Change from baseline in medullary nephrocalcinosis in the (a) lumasiran/lumasiran group and (b) placebo/lumasiran group.

?Includes 2 patients whose status was “indeterminate.”

Kidney stone event rates decreased in the all-
lumasiran-treated set (i.e., all patients who received
any amount of lumasiran) from 2.31 (95% confidence
interval: 1.88-2.84) per PY during the 12 months
before study entry to 0.60 (0.46—0.77) per PY overall
during lumasiran treatment (Supplementary Figure S7).
Kidney stone event rates in both treatment groups are
shown in Figure 7.

Medullary nephrocalcinosis generally remained sta-
ble or improved at month 36 (Figure 8). In the luma-
siran/lumasiran group, 50% of patients were stable,
39% improved, and 11% worsened; in the placebo/
lumasiran group, 36% were stable, 55% improved and
9% worsened. Approximately one-third of patients
improved to complete resolution (33% in the luma-
siran/lumasiran group; 36% in the placebo/lumasiran
group). The majority (28/36) had medullary neph-
rocalcinosis at baseline (last assessment before the first
lumasiran dose). Among the 13 patients in the luma-
siran/lumasiran group with nephrocalcinosis at base-
line and an assessment at month 36, 46% improved to
complete resolution. A single patient (8%) in the
lumasiran/lumasiran group with worsening neph-
rocalcinosis had nephrocalcinosis at baseline. Among
the 10 patients in the placebo/lumasiran group with
nephrocalcinosis at baseline and an assessment at
month 36, 40% improved to complete resolution, and
none worsened (Supplementary Figure S8). Most pa-
tients with complete resolution had grade 1 neph-
rocalcinosis in 1 or both kidneys at baseline.

Kidney International Reports (2024) 9, 2037-2046

No patients had ADAs at baseline. As of the cutoff
date, 2 patients tested positive for ADAs as follows: in
1 patient (lumasiran/lumasiran group), ADAs were
confirmed to be present at month 6 only (titer 50); in
the other patient (placebo/lumasiran group), low-titer
ADAs were confirmed to be present from month 18
to month 36 (titer range 50-100). The presence of ADAs
was not associated with a decrease in the efficacy of
lumasiran in either patient, as assessed by UOx levels.

Safety
Safety outcomes in the all-lumasiran-treated group are
summarized in Table 1. Thirty-six patients (92%)
experienced AEs. The most common AEs (reported
in =15% of patients during lumasiran treatment) were
injection-site reactions (49%), abdominal pain (21%),
headache (18%), and COVID-19 (15%). All injection-
site reactions were mild and transient. The injection-
site reaction noted by the highest percentage of pa-
tients was injection-site erythema (36%), followed by
injection-site pain and injection-site swelling, both in
15% (patients may have experienced =1 sign/symptom
for any given injection). The percentage of patients
reporting any injection-site reaction at a given visit
decreased over time, from 21% at the baseline visit
(first dose of lumasiran) to 8% at the month 30 visit (all-
lumasiran-treated set; the last visit in which all patients
were evaluable).

Four patients (10%) had serious AEs, 2 (5%) had
severe AEs, and 3 (8%) had AEs leading to treatment
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Table 1. Safety profile of lumasiran
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Event, N (%) (Rate)”

Any AE 12 (92) (100/323.3)
6 (46) (29/93.8)
1(8) (2/6.5)

AE related fo study drug

Serious AE”

Severe AE°

AE leading to discontinuation of study treatment

AEs occurring in =15% of patients in the all-lumasiran-treated sef®
Injection-sife reactions'

Abdominal pain

Headache

COvID-19

Death

Placebo/lumasiran (n =13)

6 (46) (26/84.1)
1.(8) (7/22.6)
2 (15) (2/6.5)
3 (23) (412.9)

Lumasiran/lumasiran (n = 26) All lumasiran (n = 39)

36 (92) (355/355.2)
19 (49) (88/88.1)
4 (10) (7/7.0)

2 (5) (2/2.0)

1. (3) (2/12.0)

24 (92) (255/369.5)
13 (50) (59/85.5)
3 (12) (5/7.2)

2 (8) (212.9)
1.(4) (2/12.9)

13 (50) (49/71.0)
7 (27) (14/20.3)

19 (49) (75/75.0)

8 (21) (21/21.0)

5 (19) (9/13.0) 7.(18) (11/11.0)

3(12) (3/4.3) 6 (15) (7/7.0)
0 0

AE, adverse event; PY, patient-years.
INumber of events/exposure-adjusted event rate per 100 PY.

Abdominal pain (n = 2 patients), dysuria (n = 1 patient), nephrectomy (n = 1 patient), postprocedural complications (n = 1 patient), and urosepsis (n = 1 patient); none of the serious

AEs were considered related to lumasiran by the investigator.

Postprocedural complications (n = 1 patient) and urosepsis (n = 1 patient), considered not related to lumasiran by the investigator.

dFatigue and disturbance in attention, considered not related to lumasiran by the investigator.

°All terms are Medical Dictionary for Regulatory Activities (version 25) preferred terms except injection-site reactions.
"Defined as AEs that were mapped to the high-level term “Injection Site Reactions” or events reported by the sites as injection-site reactions.

interruption; none were considered related to study
drug. One patient (3%) had AEs leading to treatment
discontinuation during the DBP (fatigue and difficulty
concentrating, not considered related to study drug).
One patient in the placebo/lumasiran group had an AE
of acidosis with a bicarbonate level of 16 mmol/l
immediately before the first dose of lumasiran at month
6 (not considered related to study drug); the acidosis
was treated with sodium bicarbonate. No patients
experienced any AE leading to study discontinuation.
There were no deaths.

DISCUSSION

In this 36-month analysis of ILLUMINATE-A, pediatric
(aged =6 years) and adult patients with PHI treated
with lumasiran for up to 36 months showed substantial
and sustained reductions in UOx excretion and POx,
with an acceptable safety profile and encouraging
clinical outcome data.

UOx decreased rapidly following initiation of
lumasiran trea‘cment,lz’13 and this reduction was sus-
tained through month 36 of the extension period.
Consistent with this, 24-hour UOx excretion was =2Xx
ULN in most patients at baseline, with some as high
as =5X ULN; after initiation of lumasiran and through
month 36, UOx was generally within the normal range
or slightly above (=1.5X ULN) in most patients. Par-
allel decreases were observed in the UOx:Cr ratio and
POx concentration. These results suggest that luma-
siran led to a rapid reduction in oxalate over-
production, which was maintained in the long-term
with continued treatment.

Kidney function, measured by eGFR, remained sta-
ble during lumasiran treatment, even for patients with
stage 3 chronic kidney disease (eGFR 30—<60 ml/min
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per 1.73 m®) at baseline. Patients who had a normal
eGFR (=90 ml/min per 1.73 m®) at baseline had a
relatively stable eGFR after 30 months of lumasiran
treatment (range 82.5-136.5 at month 30). Expected
rates of eGFR decrease are higher in patients with PH1
with more severe chronic kidney disease, with reported
mean annual changes (slopes) of eGFR ranging
from —2.3 ml/min per 1.73 m’ per year in stage 2
chronic kidney disease to —16.6 ml/min per 1.73 m” per
year in stage 4 chronic kidney disease, over a mean
follow-up time of 15.6 years.'*

With lumasiran treatment, kidney stone event rates
appeared to decrease compared with the 12 months
before consent, although there was heterogeneity in
baseline rates between treatment groups. Larger studies
and/or longer follow-up periods are needed for more
definitive conclusions.

Medullary nephrocalcinosis was generally either
stable or improved. Variation in the percentage of pa-
tients in a category (improved, improved to complete
resolution, stable, or worsened) between visits may
reflect a combination of differential patient inclusion
(e.g., 1 patient may have missed the assessment at 1
time point and a different patient may have missed it at
a subsequent time point), scan characteristics, central
reader variability, or other factors. However, the
overall trend is relatively favorable in a disease in
which the natural history is expected to worsen med-
ullary nephrocalcinosis over time. Regression of
nephrocalcinosis has been reported by others during
lumasiran treatment.'’

Plasma glycolate initially increased before plateau-
ing,'*"*'**" which is consistent with the reduction in
hepatic glycolate oxidase activity per lumasiran’s
mechanism of action.” Glycolate oxidase suppression
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by lumasiran appears to be a safe strategy for PHI
treatment.' "' The only acidosis-related AE observed
in ILLUMINATE-A to date occurred in a patient from
whom a low bicarbonate sample was drawn during
placebo treatment, demonstrating the potential for
lumasiran-naive patients with PHI1 to develop meta-
bolic acidosis.

The safety profile of lumasiran was consistent with
previous observations. Mild, transient injection-site
reactions were the most common AEs. None of the
cases of injection-site reaction led to treatment
discontinuation. The percentage of patients reporting
injection-site reactions decreased over time. Two pa-
tients tested positive for low-titer ADAs, 1 at month 6
and the other from month 18 to month 36. With any
medication, development of ADAs represents a poten-
tial barrier to long-term efficacy; however, in these
patients, UOx levels remained low. To date, few pa-
tients participating in lumasiran clinical trials have
tested positive for ADAs.'”'

This study has several strengths and weaknesses.
The patient population is large for a rare disease, and
the follow-up duration is relatively long. All patients
who entered the extension period remained in the
study at month 36. Pediatric patients aged <6 years
were excluded; this younger population is being
studied in another long-term clinical trial of lumasiran
in PHI (ILLUMINATE-B [NCT03905694]).'° Eligible
patients had relatively preserved kidney function; pa-
tients with more severe dysfunction are being studied
in a third long-term clinical trial of lumasiran in PHI
(ILLUMINATE-C [NCT04152200]).”" As is typical in an
extension period, there was no placebo control group
or blinding.

In conclusion, in ILLUMINATE-A, long-term treat-
ment with lumasiran through month 36 resulted in
sustained reductions in UOx and POx, stable eGEFR,
decreased kidney stone event rates, and improvements
in medullary nephrocalcinosis. The most common AEs
related to lumasiran were mild and transient injection-
site reactions.
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