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Kidney Function, Isolated Kidney Transplant, and Health-Related Quality-of-Life 
Outcomes in Primary Hyperoxaluria Type 1 Treated With Long-term Lumasiran

Introduction
• 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 (NCT03350451, N=20, age 6-64 years, and eGFR >45 mL/min/1.73m2) and three Phase 3 trials 
(ILLUMINATE-A,5 NCT03681184, N=39, age ≥6 years, and eGFR ≥30 mL/min/1.73m2; ILLUMINATE-B,6,7 
NCT03905694, N=18, age <6 years, and eGFR >45 mL/min/1.73m2 if age ≥12 months or normal serum creatinine if 
age <12 months; and ILLUMINATE-C,8,9 NCT04152200, N=21, all ages, and eGFR ≤45 mL/min/1.73m2 if age ≥12 
months or elevated serum creatinine if age <12 months) have shown sustained reductions in UOx and POx and 
consistent safety with lumasiran across a wide range of ages. 

• In long-term follow-up (range: 24-60 months), lumasiran treatment has demonstrated robust efficacy for reducing UOx 
and POx, with relative preservation of kidney function in patients with mild-to-moderate CKD4-7,9 and with low enough 
POx to allow isolated kidney transplant with favorable clinical outcomes to date.9

• 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 60 for ILLUMINATE-B.
– For ILLUMINATE-C, there were 6 patients in Cohort A and 15 patients in Cohort B (on hemodialysis at study start). 

Data were analyzed through the Month 36 data cutoff date. 
• Outcomes in patients enrolled in ILLUMINATE-C who underwent isolated kidney transplant were compiled in this post 

hoc analysis.
• HRQoL results were reported in patients assessed at both baseline and follow-up visits for the ILLUMINATE-A 

(KDQOL, completed by patients ≥18 years of age at screening; PedsQL, generic core scales completed by patients ≥2 
to <18 years of age at screening; and Patient Experience Survey) and ILLUMINATE-B (Caregiver Experience Survey 
and VABS [developmental]) trials, as the final data analysis was available in both studies.

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.
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eGFR was calculated based on the Schwartz Bedside Formula in patients <18 years of age at screening, and ≥12 months of age at the time of the assessment. eGFR was calculated based on the MDRD formula for patients ≥18 years of at screening.

• Change in eGFR (slope) in lumasiran-treated patients with PH1 ranged from –0.6 to 0.3 mL/min/1.73m2 per year over 54 to 
60 months of follow-up during these 3 trials. 

• In ILLUMINATE-C, Cohort A, 5 of 6 patients remained in the study.
– Three patients, who had the lowest baseline eGFR (8.6-16.5 mL/min/1.73m2) in the cohort, began hemodialysis.
– 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.

Isolated Kidney Transplantation 
• In ILLUMINATE-C, Cohort B, 5 of 15 enrolled patients underwent isolated kidney transplant (Figure 2A-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. 

• All 5 patients had reductions in POx from baseline prior to transplantation; further reductions post-transplant indicate 
improved POx clearance with functioning kidney grafts. 
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Conclusions
• In patients with PH1, long-term lumasiran treatment resulted in minimal eGFR decline, 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.
• Patient and caregiver HRQoL measures showed improvements in symptoms and the overall burden of kidney disease, along with decreased concerns about progression and 

worsening of PH1.
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aThe patient experienced non-serious AEs of graft failure and BK virus nephropathy 102 days post-transplant, which both resolved; a renal graft biopsy performed 122 days after transplantation associated with this AE showed evidence of BK virus nephropathy without calcium oxalate 
nephropathy. Two additional mild post-transplant AEs determined to be unrelated to lumasiran were reported (COVID-19 infection and nasopharyngitis); both resolved.
bHemodialysis was initiated over 3 different periods post-transplant, 1) POD 0-2, CVVHDF for prophylactic purposes; 2) POD 3-4, CVVHDF due to SAEs of obstructive acute renal failure, unrelated to lumasiran, in addition to concurrent AEs of fever, graft complication, and urinoma; 
and 3) POD 17-35, acute intermittent hemodialysis due to acute renal injury. Hemodialysis did not resume through data cutoff. The patient also had ureteral stent insertion and replacement on POD 4 and 15, and a collection drainage procedure on POD 19 to treat a uretero-ureteral 
anastomosis leak, blockage of ureteral stent, and urinoma. In addition, the patient experienced herpes simplex virus infection on POD 21 and was treated with acyclovir. A mild, unrelated, asymptomatic case of nephrolithiasis was reported on POD 59 and did not meet the criteria for 
KSE. A planned renal transplant biopsy was performed on POD 216 (study day 617) and was reported to have evidence of rare intratubular crystals with absence of refringence in polarized light (calcium oxalate crystals typically appear as brightly birefringent, needle-like crystals 
under polarized light10). The patient experienced 3 more AEs of acute renal failure associated with gastroenteritis up to data cutoff at POD 233, 292, and 453, which resolved. 
cThe patient experienced AEs of hypomagnesemia and urinary tract infection not related to lumasiran on POD 1 and 14, respectively, and recovered. The patient experienced SAEs of hypogammaglobulinemia (not recovered) starting POD 108, gastroenteritis on POD 178, otitis on 
POD 214 and 234, pneumonia on POD 305, and PTLD (not recovered) on POD 367. PTLD was treated with intravenous immunoglobulin, rituximab, and cyclophosphamide. Additional post-transplant non-serious AEs included small intestinal perforation (severe), and moderate AEs 
of upper respiratory infection, hyponatremia, dyspepsia, and anemia. All post-transplantation AEs were unrelated to lumasiran, and the patient’s eGFR remained normal.
dWithin the first month post-transplantation, the patient experienced non-serious AEs of diarrhea on POD 2 and BK virus infection (not recovered) on POD 29, both unrelated to lumasiran. 
eWithin the first month post-transplantation, the patient experienced 2 moderate AEs (Clostridium difficile infection and incision site discharge) and 1 mild AE (perinephric collection), all of which resolved and were unrelated to lumasiran. Additional AEs requiring hospitalization were 
gastroenteritis adenovirus (POD 84) and herpes virus infection (Epstein-Barr virus, human herpes virus 6, and human herpes virus 7; POD 177). 

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 on lumasiran, and none had restarted chronic hemodialysis.

Health-Related Quality of Life
• At Month 60, scores in components of the KDQOL Instrument (Figure 3) and the PedQL (Figure 4) related to the symptoms 

and burden of kidney disease improved from baseline by 15% to 43%. 
• Physical and mental component scores were maintained over long-term treatment. 
• In ILLUMINATE-B, patients generally maintained their developmental level as assessed with the VABS.

Figure 3. ILLUMINATE-A Kidney Disease Quality of Life (KDQOL)a

Presented at: the 57th European Society for Paediatric Nephrology (ESPN) Annual Meeting; October 15-18, 2025; Athens, Greece

aKDQOL scoring ranges from 0 to 100; higher scores are more favorable. 

Figure 4. ILLUMINATE-A Pediatric Quality of Life (PedsQL)a

aPedsQL total and subscale scores range from 0 to 100; higher scores are more favorable.

• Assessments of patient experience in ILLUMINATE-A (Figure 5) and caregiver experiences in ILLUMINATE-B 
(Figure 6) indicated improvement, including reductions in concern about disease burden and worsening of PH1. 

Figure 5. ILLUMINATE-A Patient Experience

Figure 6. ILLUMINATE-B Caregiver Experience

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0

20

40

60

80

100

120

140

160

BL 1 2 3 4 5 6 9 12 15 18 21 24 27 30 33 36 39 42
Study Month

152.3 
µmol/L

C. Patient 3 (age 0.9 years at study entry; non-pyridoxine-responsive genotype)c

DialysisPo
st

-tr
an

sp
la

nt
 e

G
FR

(m
L/

m
in

 /1
.7

3m
2 )

Pl
as

m
a 

O
xa

la
te

(µ
m

ol
/L

)

Sp
ot

 U
O

x:
C

r
(m

m
ol

/m
m

ol
)

Kidney Transplant:
Day 737 (Month 26.3)

64.5 
µmol/L

−92.7%

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0

20

40

60

80

100

120

140

160

BL 1 2 3 4 5 6 9 12 15 18 21 24 27 30 33 36 39 42
Study Month

D. Patient 4 (age 18 years at study entry; non-pyridoxine-responsive genotype)d

Po
st

-tr
an

sp
la

nt
 e

G
FR

(m
L/

m
in

 /1
.7

3m
2 )

Pl
as

m
a 

O
xa

la
te

(µ
m

ol
/L

)

Sp
ot

 U
O

x:
C

r
(m

m
ol

/m
m

ol
)

Kidney Transplant:
Day 740 (Month 26.4)

Dialysis

27.2 
µmol/L −89.3%

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0

20

40

60

80

100

120

140

160

BL 1 2 3 4 5 6 9 12 15 18 21 24 27 30 33 36 39
Study Month

E. Patient 5 (age 1 year at study entry; pyridoxine-responsive genotype)e
Po

st
-tr

an
sp

la
nt

 e
G

FR
(m

L/
m

in
 /1

.7
3m

2 )
Pl

as
m

a 
O

xa
la

te
(µ

m
ol

/L
)

Sp
ot

 U
O

x:
C

r
(m

m
ol

/m
m

ol
)

Kidney Transplant:
Day 909 (Month 32.5)

Dialysis

19.5 
µmol/L −91.8%

51 52 81 86 6753 51 91 89 7651 51 90 89 70
0

20

40

60

80

100

120

SF-12 Physical Component Score SF-12 Mental Component Score Symptoms/Problems Effects of Kidney Disease Burden of Kidney Disease

n=16 n=16 n=9

Ac
tu

al
 S

co
re

, m
ea

n 
(S

D
)

n=16 n=16 n=9

n=17 n=16 n=9 n=16 n=16 n=9 n=17 n=16 n=9

Baseline M36 M60

18% 48% 53% 47% 66% 76% 47% 47% 67% 37% 47% 67% 61% 77% 83%

66%

52%
35%

50%

31%
18%

45% 50%

33%

58%
53%

33%
37%

23%
11%16% 12% 8%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

BL M36 M60 BL M36 M60 BL M36 M60 BL M36 M60 BL M36 M60
Worry About Future 

due to PH1
Tired due to PH1-Related 

Fluids Intake
Burdensome to Daily Life 

due to PH1a
PH1 Interfered Daily 
Activities at Home

Difficult to Focus/
Concentrate due to PH1a 

Pe
rc

en
ta

ge
 o

f P
at

ie
nt

s 
R

ep
or

tin
g

Not at all A little/Somewhat Quite a bit/ExtremelyaScale: Never Rarely/Sometimes Often/AlwaysScale:

n=38 n=33 n=17 n=38 n=35 n=17 n=38 n=34 n=18 n=38 n=34 n=18 n=38 n=35 n=18

33% 56% 50% 22% 50% 33% 22% 44% 45% 17% 50% 50% 50% 50% 50%

11%

6% 17%

11%

11%

33%
17%

6% 22%

22%

17% 28% 11% 33% 44%
56%

39%
33%

67%

39%
33%

61%
50%

33%

61%

33%
22%

39%

17%
6%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

BL M36 M60 BL M36 M60 BL M36 M60 BL M36 M60 BL M36 M60
PH1 Controls the 

Lives of Entire Family
Made Me Feel Frustrated Made Me Feel OverwhelmedWas Time Consuming Affected My Life

Negatively

Pe
rc

en
ta

ge
 o

f P
at

ie
nt

s 
R

ep
or

tin
g

Strongly disagree/Disagree Neither agree or disagree Agree/Strongly agreeScale:

n=18 n=18 n=18 n=18 n=18 n=18 n=18 n=18 n=18 n=18 n=18 n=18 n=18 n=18 n=18
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0

20

40

60

80

100

120

140

160

BL 1 2 3 4 5 6 9 12 15 18 21 24 27 30 33 36 39
Study Month

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

DialysisPo
st

-tr
an

sp
la

nt
 e

G
FR

(m
L/

m
in

 /1
.7

3m
2 )

Pl
as

m
a 

O
xa

la
te

(µ
m

ol
/L

)

Sp
ot

 U
O

x:
C

r
(m

m
ol

/m
m

ol
)

Kidney Transplant:
Day 190 (Month 6.7)

47.1 
µmol/L −77.5%

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0

20

40

60

80

100

120

140

160

BL 1 2 3 4 5 6 9 12 15 18 21 24 27 30 33 36 39 42
Study Month

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

Po
st

-tr
an

sp
la

nt
 e

G
FR

(m
L/

m
in

 /1
.7

3m
2 )

Pl
as

m
a 

O
xa

la
te

(µ
m

ol
/L

)

Sp
ot

 U
O

x:
C

r
(m

m
ol

/m
m

ol
)

Dialysis

37.8 
µmol/L

Kidney Transplant:
Day 401 (Month 14.3)

−93.6%

eGFR (mL/min/1.73m2)

POx (µmol/L)        % change from baseline

Spot UOx:Cr (mmol/mmol)

0

15

30

45

60

75

90

105

120

135

150

BL D1 M3 M6 M9 M12 M18 M24 M30 M36 M42 M48 M54 M60

Visit

ILLUMINATE-A

Phase 2

No. of patients:

ILLUMINATE-B

20 17 20 20 20 20 20 20 20 1620

39 - 38 37 37 37 37 37 35 29 1837

20

37

18

19

36

16 - 17 17 18 18 1718 18 18 18 18 18

-

109.6
(18.2)

110.8
(28.4)

112.8
(27.6)

81.6
(26.8)

76.7
(23.2)

76.9
(25.8)

77.4
(28.1)

71.9
(27.5)

79.3
(29.7)

77.8
(25.9)

77.3
(22.1) 75.2

(24.7)
76.8

(26.2)

109.1
(20.4)

109.4
(24.7)

109.8
(24.3)

74.9
(26.5)

eG
FR

 (m
L/

m
in

/1
.7

3m
2 )

Phase 2 ILLUMINATE-A ILLUMINATE-B

74.6
(25.4)

Figure 2. Patients With Isolated Kidney Transplant: POx, UOx:Cr, and Post-transplant eGFR

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