
aPatient 1 experienced a post-transplantation AE of graft failure which resolved; a renal graft biopsy performed 6 weeks after transplantation associated 
with this AE showed evidence of BK virus nephropathy without calcium oxalate nephropathy.
bPatient 2’s hemodialysis was stopped 36 days after transplant; the reason for the continuation of dialysis after transplantation was not reported. 
However, within the first month after transplant, the patient experienced several AEs (severe, not related to the study drug) of pyrexia 13 days after the 
transplant; graft complication, urinoma, and acute kidney injury 14 days after the transplant; and herpes simplex infection 21 days after the transplant.
cPatient 3 experienced urinary tract infection (mild, not related to the study drug) 14 days after the transplant and recovered from the event. Other 
complications that occurred within 3 months to 1 year after the transplant and required hospitalization included hypogammaglobulinemia (moderate); 
gastroenteritis, pneumonia, and post-transplant lymphoproliferative disorder (all severe); and ear infection.
dPatient 4 experienced 2 moderate AEs (diarrhea and BK virus infection), which were both not related to the study drug, within the first month 
post-transplantation; both events were not resolved at time of the datacut.
ePatient 5 experienced 2 moderate AEs (Clostridium difficile infection and incision site discharge) within the first month post-transplantation, from which 
the patient recovered, along with 1 mild AE (perinephric collection, which was not resolved); all 3 AEs were not related to the study drug.
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Kidney Function and Isolated Kidney Transplant Outcomes in Primary Hyperoxaluria Type 1 Treated Long-term With Lumasiran

Results
• PH1, a rare autosomal recessive disorder associated with hepatic oxalate overproduction, leads to 

progressive kidney damage, with poor historical graft survival rates after isolated kidney transplantation.1-3

• Prior to availability of the RNA interference therapeutic lumasiran, which is indicated for the treatment of 
PH1, decline in kidney function in patients with PH1 and CKD was notably rapid in more advanced stages 
of kidney failure.3

• A Phase 2 trial4,5 and three Phase 3 trials (ILLUMINATE-A,6-8 ILLUMINATE-B,9-11 and ILLUMINATE-C12,13) 
(Table) have shown sustained reductions in UOx and POx and consistent safety with lumasiran across a 
wide range of ages and baseline kidney function in data presented to date, reporting up to 54 months 
(Phase 25), 36 months (ILLUMINATE-A8), 30 months (ILLUMINATE-B11), and 24 months (ILLUMINATE-C13) 
of treatment.

• In long-term follow-up, lumasiran treatment has demonstrated robust efficacy for reducing UOx and POx, 
with relative preservation of kidney function in patients with mild-to-moderate CKD5,7,13 and with low enough 
POx to allow isolated kidney transplant with favorable clinical outcomes to date.13

Methods
• Descriptive kidney function data from lumasiran clinical trials were summarized.

– Change in eGFR per year was calculated using simple linear regression (slope) at Month 54 for Phase 2, 
Month 60 for ILLUMINATE-A, and Month 30 for ILLUMINATE-B.

– For ILLUMINATE-C, eGFR data were summarized for the 5 patients in Cohort A (not on hemodialysis 
at study start) remaining in the study at Month 36. 
 At baseline, there were 6 patients in Cohort A and 15 patients in Cohort B (on hemodialysis).

• Outcomes in patients enrolled in ILLUMINATE-C who underwent isolated kidney transplant were compiled in 
this post hoc analysis.

Abbreviations: AE, adverse event; BL, baseline; BSA, body surface area; CKD, chronic kidney disease; D1, Day 1; eGFR, estimated glomerular filtration rate; M, month; PH1, primary hyperoxaluria type 1; 
POx, plasma oxalate; SD, standard deviation; SEM, standard error of the mean; ULN, upper limit of normal; UOx, urinary oxalate, UOx:Cr, urinary oxalate to creatinine ratio.

References: 1. Cochat P, Rumsby G. N Engl J Med. 2013;369:649-658. 2. Milliner DS, et al. Primary Hyperoxaluria Type 1. GeneReviews 1993 [update Nov 30, 2017]. Available at: https://www.ncbi.nlm.nih.gov/books/NBK1283/. Accessed: January 11, 2022. 
3. Harambat J, et al. Clin J Am Soc Nephrol. 2012;7:458-465. 4. Frishberg Y, et al. Clin J Am Soc Nephrol. 2021;16:1025-1036. 5.  Frishberg Y, et al. Nephrol Dial Transplant. 2024;39(suppl 1) [abstract 190]. 6. Garrelfs SF, et al. N Engl J Med. 2021;384:1216-1226. 
7. Hulton SA, et al. Kidney Int Rep. 2022;7:494-506. 8. Saland JM, et al. Kidney Int Rep. 2024;9:2037-2046. 9. Sas DJ, et al. Genet Med 2022;24:654-662. 10. Hayes W, et al. Pediatr Nephrol. 2023;38:1075-1086. 11. Frishberg Y, et al. Front Pediatr. 
2024;12:1392644. 12. Michael M, et al. Am J Kidney Dis. 2023;81:145-155. 13. Lieske J, et al. Lumasiran for primary hyperoxaluria type 1 with impaired kidney function: 24-month analysis of the phase 3 ILLUMINATE-C trial. Presented at: Annual Meeting of the 
American Society of Nephrology; November 2-5, 2023; Philadelphia, PA.

Figure 1. Mean (SD) eGFR Actual Values Over Time in Lumasiran Clinical Trials

ILLUMINATE-B: The eGFR was calculated based on the Schwartz Bedside Formula in patients ≥12 months of age at the time of the assessment. 
ILLUMINATE-A and Phase 2: The eGFR was calculated from serum creatinine based on the Modification of Diet in Renal Disease formula for patients 
≥18 years of age and the Schwartz Bedside Formula for patients <18 years of age at screening.

Phase 25 ILLUMINATE-A6-8 ILLUMINATE-B9-11 ILLUMINATE-C12,13

ClinicalTrials.gov NCT03350451 NCT03681184 NCT03905694 NCT04152200

Phase 2 3 3 3

Design Open-label extension 
study including patients 
from the single-blind, 
placebo-controlled Phase 
1/2 trial (NCT02706886),4
Part B (patients with PH1) 

Randomized, double-blind, 
placebo-controlled study 
with extension period

Single-arm, open-label 
study with extension period

Single-arm, 2-cohort,
open-label study 
with extension period

Patients, N 20 39 18 21

Inclusion criteria • PH1
• Age 6-64 years
• eGFR >45 

mL/min/1.73m2

• 24-hour UOx excretion 
>0.7 mmol/24h/1.73m2

• Completed Phase 
1/2 study, Part B 

• PH1
• Age ≥6 years 
• eGFR ≥30 

mL/min/1.73m2 
• 24-hour UOx excretion 

>0.7 mmol/24h/1.73m2

• PH1
• Age <6 years 
• eGFR >45 

mL/min/1.73m2 if age 
≥12 months or normal 
serum creatinine if 
age <12 months 

• UOx:Cr greater than ULN 
for age

• PH1
• All ages eligible
• eGFR ≤45 

mL/min/1.73m2 if age 
≥12 months or elevated 
serum creatinine if age 
<12 months 

• POx ≥20 µmol/L
• Not on hemodialysis at 

study start (Cohort A) or 
on stable hemodialysis 
regimen (Cohort B) 

Primary endpoint Incidence of AEs % change in 24-hour BSA-
corrected UOx at 6 months

% change in UOx at 6 
months

% change in POx at 
6 months (in Cohort B, % 
change in predialysis POx)

Total duration Up to 54 months Up to 60 months Up to 60 months Up to 60 months

Study status Completed Completed Completed Active, not recruiting

eGFR Change in Lumasiran Clinical Trials
• Mean (SD) eGFR actual values over time in the Phase 2, ILLUMINATE-A, and ILLUMINATE-B trials are 

displayed in Figure 1.
– The range of baseline eGFR values was 32 to 174 mL/min/1.73m2 among patients enrolled in the 3 trials.
– Median (range) ages at baseline were 11.5 (6-43), 14.0 (6-60), and 4.2 (0.3-6) years, respectively.

• Change in eGFR (slope) in lumasiran-treated patients with PH1 ranged from –0.6 to 
0.4 mL/min/1.73m2 per year over 30 to 60 months of follow-up during these 3 trials (Figure 2).

Figure 2. Change in eGFR per Year (slope) in Lumasiran Clinical Trials

• In ILLUMINATE-C, Cohort A (not on hemodialysis at study start), 5 of 6 patients remained in the study as of 
Month 36.
– Three patients, who had the lowest baseline eGFR (8.6-16.5 mL/min/1.73m2) in the cohort, began 

hemodialysis by the Month 36 data cutoff.
– Two patients remaining in Cohort A without hemodialysis (baseline eGFR 24.0 and 

34.1 mL/min/1.73m2) had annual rates of eGFR decline of –2.3 and –0.9 mL/min/1.73m2 per year, 
respectively, over 36 months.

Isolated Kidney Transplantation
• In ILLUMINATE-C, Cohort B (on hemodialysis at study start), 5 of the 15 enrolled patients underwent isolated 

kidney transplant as of Month 36 (Figure 3A-E). 
– Prior to transplant, patients had a median 6 dialysis sessions/week, for a median 4 hours/session. 
– Transplant decisions were made at the discretion of the individual investigators. 

Figure 3. Patients With Isolated Kidney Transplant: POx, UOx:Cr, and Post-transplant eGFR

Disclosures: MJS: Consultancy fees from Alnylam Pharmaceuticals and Dicerna Pharmaceuticals, and scientific review committee chair for 
ongoing clinical trial with Novo Nordisk. AD: Principal investigator for Alnylam Pharmaceuticals and consultancy fees from Alnylam 
Pharmaceuticals. RW and DM: Employees of and shareholders in Alnylam Pharmaceuticals. CK: Employee of Alnylam Pharmaceuticals. 
A-LS-L: Consultancy fees from Alnylam Pharmaceuticals and Dicerna Pharmaceuticals, and principal investigator for research funded by OxThera. 
JB: Consultancy fees from Alnylam Pharmaceuticals, Dicerna, and Biocodex.
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C. Patient 3 (age 0.9 years at study entry; non-pyridoxine-responsive genotype)c
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E. Patient 5 (age 1 year at study entry; pyridoxine-responsive genotype)e
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Trial
Change in eGFR

Slope (SEM), mL/min/1.73m2 per year

ILLUMINATE-A (N=39) 
Mean (SD) baseline eGFR: 81.6 (26.8) mL/min/1.73m2

–0.6 (0.7)
Over 60 months

ILLUMINATE-B (N=18) 
Mean (SD) baseline eGFR: 112.8 (27.6) mL/min/1.73m2

0.4 (1.9)
Over 30 months

A. Patient 1 (age 44 years at study entry; pyridoxine-responsive genotype)a B. Patient 2 (age 2 years at study entry; non-pyridoxine-responsive genotype)b

Table. Lumasiran Clinical Trial Overview

Isolated Kidney Transplantation: Clinical Outcomes 
• Post-transplant AEs were frequent and included transplant-related complications (not related to study drug), 

highlighting the risks associated with organ transplantation.
• No patients experienced oxalate nephropathy post-transplantation. 
• All 5 patients remained hemodialysis-free and continued lumasiran treatment post-transplant as of study 

Month 36.
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• All 5 patients had reductions in POx from baseline prior to transplantation (range: –37.5 to –87.8 µmol/L); 
further reductions post-transplant indicate improved POx clearance with functioning kidney grafts. 
– Baseline POx values ranged from 84.6 to 152.3 µmol/L.
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Kidney 
Transplant:

Day 739
(Month 26.4)

eGFR (mL/min/1.73m2)
POx (µmol/L)         % change from baseline
Spot UOx:Cr (mmol/mmol)

112.5
(27.5)

• Patients with PH1 had minimal eGFR decline over 30 to 60 months of 
treatment in lumasiran clinical trials, demonstrating eGFR stabilization 
across a range of ages and kidney function levels.

• Five patients in whom sufficient POx reduction was observed by Month 36 underwent isolated 
kidney transplantation at their investigators’ discretion; kidney graft survival without oxalate 
nephropathy has been demonstrated in 3 to 29 months of post-transplant follow-up. 

• All patients who had isolated kidney transplantation remained 
dialysis-free, had no oxalate nephropathy, and continued 
lumasiran treatment.
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