
Event
ATTRv with polyneuropathy

Phase 2 OLE/ Global OLE APOLLO/Global OLE Post-OLT study
Patisiran (n=1) 

[PY=2.1]
Placebo/patisiran (n=5)a 

[PY=6.8]
Patisiran (n=16) 

[PY=73.2]
Patisiran (n=9) 

[PY=9.8]
≥1 AE, n (%) 0 2 (40.0) 7 (43.8) 0
Renal and urinary AEs, n (%) 0 2 (40.0) 7 (43.8) 0

Acute kidney injury 0 0 2 (12.5) 0
Chronic kidney disease 0 0 2 (12.5) 0
Dysuria 0 1 (20.0) 2 (12.5) 0
End stage renal disease 0 1 (20.0) 0 0
Hematuria 0 1 (20.0) 1 (6.3) 0
Neurogenic bladder 0 0 1 (6.3) 0
Oliguria 0 0 1 (6.3) 0
Renal failure 0 0 0 0
Renal impairment 0 1 (20.0) 0 0
Urinary incontinence 0 0 1 (6.3) 0
Urinary retention 0 1 (20.0) 0 0

aPlacebo patients switched to patisiran at 18 months after entering the global OLE. Only events occurring on patisiran are counted.
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Effect and Safety of Patisiran in Patients with Hereditary Transthyretin Amyloidosis with Polyneuropathy 
and Chronic Kidney Disease

Results
• Transthyretin amyloidosis (ATTR) is a progressive, multisystem, and ultimately fatal 

disease encompassing hereditary ATTR (ATTRv, v for variant) and wild-type ATTR 
(ATTRwt)1–4

– ATTR is caused by accumulation of misfolded transthyretin (TTR) protein into toxic 
amyloid fibrils that deposit in multiple organs and tissues, including the heart, peripheral 
nerves, gastrointestinal tract, and kidneys1–5

– ATTRwt is associated with aging and ATTRv results from genetic variants in 
the TTR gene1,2 

• Patients with ATTR frequently develop CKD,6,7 and the proportion of patients with comorbid 
CKD is likely to increase as patients live longer due to new treatment options
– However, there are limited data on treatment outcomes in patients with ATTR and 

concurrent CKD6,7

• Patisiran is an intravenously administered RNA interference therapeutic approved for 
the treatment of ATTRv with polyneuropathy8,9

Patients 
• A total of 634 patients with ATTR were included in the analysis, 225 from APOLLO, 

359 from APOLLO-B, 27 from the Phase 2 OLE, and 23 from the post-OLT study (Table 1)
– Of these, 346 (54.6%) had ATTRv and 288 (45.4%) had ATTRwt
– Patients with ATTRwt tended to be older than those with ATTRv

• Across the studies, 158 (24.9%) patients had eGFR <60 mL/min/1.73 m2 at baseline, with a 
higher incidence observed in the APOLLO-B and post-OLT study compared with APOLLO 
and the Phase 2 OLE (Table 1)
– This may reflect the older age and worse cardiac function in APOLLO-B, and the higher use 

of concomitant immunosuppressants in the post-OLT study, compared with the other studies
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Material Presented

• To assess the efficacy, on renal function and TTR knockdown, and safety of patisiran in 
patients with ATTRv or ATTRwt, with and without comorbid CKD

Objective

• This post hoc analysis was performed using data from the following patisiran clinical trials:
– The Phase 3 APOLLO study (NCT01960348), a randomized, double-blind, 

placebo-controlled trial in patients with ATTRv with polyneuropathy9

– The Phase 3 APOLLO-B study (NCT03997383), a randomized, double-blind, 
placebo-controlled trial in patients with ATTRwt and ATTRv with cardiomyopathy10

– A Phase 3b open-label study (NCT03862807) in patients with ATTRv with 
polyneuropathy who had disease progression after undergoing orthotopic liver 
transplant (OLT)11

– A Phase 2 open-label extension (OLE) study (NCT01961921) in patients with ATTRv 
with polyneuropathy12

– A global OLE study (NCT02510261) in patients with ATTRv with polyneuropathy who 
had completed the APOLLO or Phase 2 OLE studies13

• The analysis assessed:
– eGFR and TTR levels in patients with baseline eGFR <60 vs ≥60 mL/min/1.73 m2

– eGFR by baseline cardiac function (longitudinal strain <–15% vs ≥–15%)
– Safety in patients with baseline eGFR <60 mL/min/1.73 m2

Methods
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Efficacy Outcomes
• During long-term patisiran treatment, mean eGFR remained relatively stable irrespective of 

baseline eGFR (Figure 1A–C)
• eGFR levels also remained stable regardless of baseline longitudinal strain (Figure 2A–B)
• Patisiran resulted in rapid knockdown of serum TTR that was consistent, irrespective of 

baseline eGFR, and the knockdown was maintained throughout the studies (Figure 3A–B)
Safety Outcomes
• Patisiran had an acceptable safety profile in patients with baseline eGFR <60 mL/min/1.73 m2 

across the studies, with no new safety findings observed (Table 2 and Table 3)

Table 1. Baseline Demographics and Disease Characteristics

Table 2. Renal and Urinary AEs During Treatment with Patisiran in Patients with ATTRv with 
Polyneuropathy and Baseline eGFR <60 mL/min/1.73 m2 

Table 3. Renal and Urinary AEs During the 12-Month Double-Blind Period in Patients with 
ATTRv with Cardiomyopathy and Baseline eGFR <60 mL/min/1.73 m2

Characteristic

ATTRv with polyneuropathy ATTR with cardiomyopathy
Phase 2 

OLE APOLLO Post-OLT 
study APOLLO-B

Patisiran 
(n=27)

Placebo 
(n=77)

Patisiran 
(n=148)

Patisiran 
(n=23)

ATTRv ATTRwt
Placebo 
(n=34)

Patisiran 
(n=37)

Placebo 
(n=144)

Patisiran 
(n=144)

Median age at screening (range), year 64 (29–77) 63 (34–80) 62 (24–83) 58 (43–75) 66 (41–85) 70 (47–85) 77 (59–85) 77 (59–85)
NYHA Class, n (%)
No heart failurea

I
II 
III
Missing

N/A
19 (70.4)
7 (25.9)

0
1 (3.7)

N/A 
40 (52.0)
36 (47.0)

0
1 (1.0)

N/A 
70 (47.0)
77 (52.0)

0
1 (<1.0)

13 (65.5)
5 (21.7)
5 (21.7)

0
0

N/A
4 (11.8)
28 (82.4)
2 (5.9)

0

N/A
2 (5.4)

33 (89.2)
2 (5.4)

0

N/A 
11 (7.6)

122 (84.7)
11 (7.6)

0

N/A
8 (5.6)

123 (85.4)
13 (9.0)

0
eGFR at baseline, n (%) (min-max)

<60 mL/min/1.73 m2 1 (3.7)
(58–58)

5 (6.5)
(32–60)

16 (10.8)
(31–60)

9 (39.1)
(37–56)

8 (23.5)
(23–59)

10 (27.0)
(31–59)

61 (42.4)
(27–59)

48 (33.3)
(30–59)

≥60 mL/min/1.73 m2 26 (96.3)
(62–153)

72 (93.5)
(60–228)

132 (89.2)
(60–346)

14 (60.9)
(63–114)

26 (76.5)
(61–162)

24 (64.9)
(61–223)

81 (56.3)
(60–162)

95 (66.0)
(60–138)

TTR genotype, n (%)
V30M 20 (74.1) 40 (51.9) 56 (37.8) 15 (65.2) 1 (2.9) 1 (2.7) N/A N/A
Non-V30M 7 (25.9) 37 (48.1) 92 (62.2) 8 (34.8) 33 (97.1) 36 (97.3) N/A N/A

Longitudinal strain at baseline, n (%)b
<–15% 21 (77.8) 46 (59.7) 87 (58.8) 5 (21.7) 5 (14.7) 5 (13.5) 12 (8.3) 14 (9.7)
≥–15% 6 (22.2) 26 (33.8) 51 (34.5) 5 (21.7) 29 (85.3) 32 (86.5) 127 (88.2) 128 (88.9)

aFor the Phase 2 OLE and APOLLO studies, NYHA Class I included patients with no heart failure and patients with heart failure who had no symptomatology during ordinary physical activity; bPercentages may not 
add to 100% where baseline longitudinal strain data were not available for all patients.

Event
ATTRv with cardiomyopathy

APOLLO-B ATTRv
Placebo (n=8)

[PY=7.6]
Patisiran (n=10) 

[PY=10.3]
≥1 AE, n (%) 8 (100.0) 9 (90.0)
Renal and urinary AEs, n (%) 2 (25.0) 3 (30.0)

Acute kidney injury 0 0
Chronic kidney disease 0 0
Dysuria 0 0
End stage renal disease 0 0
Hematuria 0 1 (10.0)
Neurogenic bladder 0 0
Oliguria 0 0
Renal failure 1 (12.5) 0
Renal impairment 1 (12.5) 1 (10.0)
Urinary incontinence 0 0
Urinary retention 0 1 (10.0)

Figure 3. Serum TTR Knockdown by Baseline eGFR
(A) Phase 2 OLE, 
APOLLO, global 
OLE, and post-
OLT studies

(B) APOLLO-B 
ATTRv

Figure 1. Change Over Time in Mean eGFR by Baseline eGFR Subgroups

(B) APOLLO-B 
ATTRv  

(C) APOLLO-B 
ATTRwt  

Figure 2. Change Over Time in Mean eGFR by Baseline Longitudinal Strain Subgroups

Abbreviations: AE, adverse event; ATTRv, hereditary transthyretin-mediated, v for variant; ATTRwt, wild-type transthyretin amyloidosis; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; N/A, not applicable; NYHA, New York Heart Association; 
OLE, open label extension; OLT, orthotic liver transplant; SD, standard deviation; TTR, transthyretin
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Disclosures: C.L. and C.C. report honoraria from Alnylam Pharmaceuticals. S.B., A.B., and M.T.S. are employees of Alnylam Pharmaceuticals and own stock and stock options. J.D. reports no conflicts of interest.

• During long-term patisiran treatment, estimated glomerular filtration rate (eGFR) 
remained relatively stable in patients with transthyretin amyloidosis (ATTR), 
irrespectively of baseline kidney function and cardiac function

• This suggests that patisiran can be a safe and effective treatment option in patients with ATTR and mild-to-moderate concurrent chronic kidney disease (CKD), a common comorbidity in this 
patient population
– Future studies should focus on longer placebo-controlled trial time to assess the efficacy of gene silencers on renal function, collecting real-world data on efficacy in patients with 

nephrotic syndrome, and safety for those with eGFR <15 mL/min/1,73 m2 (as this could not be assessed in the present study)

• No new safety signals were observed with patisiran 
treatment in patients with impaired renal function at 
baseline, including patients with liver transplant

Conclusions

(A) Phase 2 OLE, 
APOLLO, global 
OLE, and post-OLT 
studies
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• Baseline longitudinal strain ≥–15% was observed in 404 (63.7%) patients, and was more 
common in the APOLLO-B study compared with the other studies

Event
ATTRv with polyneuropathy

Phase 2 OLE/ Global OLE APOLLO/Global OLE Post-OLT study
Patisiran (n=1) 

[PY=2.1]
Placebo/patisiran (n=5)a 

[PY=6.8]
Patisiran (n=16) 

[PY=73.2]
Patisiran (n=9) 

[PY=9.8]
≥1 AE, n (%) 0 2 (40.0) 7 (43.8) 0
Renal and urinary AEs, n (%) 0 2 (40.0) 7 (43.8) 0

Acute kidney injury 0 0 2 (12.5) 0
Chronic kidney disease 0 0 2 (12.5) 0
Dysuria 0 1 (20.0) 2 (12.5) 0
End stage renal disease 0 1 (20.0) 0 0
Hematuria 0 1 (20.0) 1 (6.3) 0
Neurogenic bladder 0 0 1 (6.3) 0
Oliguria 0 0 1 (6.3) 0
Renal failure 0 0 0 0
Renal impairment 0 1 (20.0) 0 0
Urinary incontinence 0 0 1 (6.3) 0
Urinary retention 0 1 (20.0) 0 0

aPlacebo patients switched to patisiran at 18 months after entering the global OLE. Only events occurring on patisiran are counted.
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Effect and Safety of Patisiran in Patients with Hereditary Transthyretin Amyloidosis with Polyneuropathy 
and Chronic Kidney Disease

Results
• Transthyretin amyloidosis (ATTR) is a progressive, multisystem, and ultimately fatal 

disease encompassing hereditary ATTR (ATTRv, v for variant) and wild-type ATTR 
(ATTRwt)1–4

– ATTR is caused by accumulation of misfolded transthyretin (TTR) protein into toxic 
amyloid fibrils that deposit in multiple organs and tissues, including the heart, peripheral 
nerves, gastrointestinal tract, and kidneys1–5

– ATTRwt is associated with aging and ATTRv results from genetic variants in 
the TTR gene1,2 

• Patients with ATTR frequently develop CKD,6,7 and the proportion of patients with comorbid 
CKD is likely to increase as patients live longer due to new treatment options
– However, there are limited data on treatment outcomes in patients with ATTR and 

concurrent CKD6,7

• Patisiran is an intravenously administered RNA interference therapeutic approved for 
the treatment of ATTRv with polyneuropathy8,9

Patients 
• A total of 634 patients with ATTR were included in the analysis, 225 from APOLLO, 

359 from APOLLO-B, 27 from the Phase 2 OLE, and 23 from the post-OLT study (Table 1)
– Of these, 346 (54.6%) had ATTRv and 288 (45.4%) had ATTRwt
– Patients with ATTRwt tended to be older than those with ATTRv

• Across the studies, 158 (24.9%) patients had eGFR <60 mL/min/1.73 m2 at baseline, with a 
higher incidence observed in the APOLLO-B and post-OLT study compared with APOLLO 
and the Phase 2 OLE (Table 1)
– This may reflect the older age and worse cardiac function in APOLLO-B, and the higher use 

of concomitant immunosuppressants in the post-OLT study, compared with the other studies
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Material Presented

• To assess the efficacy, on renal function and TTR knockdown, and safety of patisiran in 
patients with ATTRv or ATTRwt, with and without comorbid CKD

Objective

• This post hoc analysis was performed using data from the following patisiran clinical trials:
– The Phase 3 APOLLO study (NCT01960348), a randomized, double-blind, 

placebo-controlled trial in patients with ATTRv with polyneuropathy9

– The Phase 3 APOLLO-B study (NCT03997383), a randomized, double-blind, 
placebo-controlled trial in patients with ATTRwt and ATTRv with cardiomyopathy10

– A Phase 3b open-label study (NCT03862807) in patients with ATTRv with 
polyneuropathy who had disease progression after undergoing orthotopic liver 
transplant (OLT)11

– A Phase 2 open-label extension (OLE) study (NCT01961921) in patients with ATTRv 
with polyneuropathy12

– A global OLE study (NCT02510261) in patients with ATTRv with polyneuropathy who 
had completed the APOLLO or Phase 2 OLE studies13

• The analysis assessed:
– eGFR and TTR levels in patients with baseline eGFR <60 vs ≥60 mL/min/1.73 m2

– eGFR by baseline cardiac function (longitudinal strain <–15% vs ≥–15%)
– Safety in patients with baseline eGFR <60 mL/min/1.73 m2

Methods
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Acknowledgments: Medical writing assistance was provided by John Ewbank, PhD, on behalf of Adelphi Communications Ltd, UK, and funded by Alnylam Pharmaceuticals in accordance with Good Publication Practice guidelines.
Disclaimer: Patisiran is not approved for the treatment of ATTR-CM in the US, but ANSM has granted approval for the compassionate use of patisiran in France for patients with ATTR-CM failing tafamidis 61 mg.
References: 1. Hawkins et al. Ann Med 2015;47:625–38; 2. Ruberg et al. J Am Coll Cardiol 2019;73:2872–91; 3. Maurer et al. J Am Coll Cardiol 2016;68:161–72; 4. Adams et al. Nat Rev Neurol 2019;15:387–404; 5. Dang et al. Nephrol Dial Transplant 2023;38:2019–2030; 
6. Solignac J et al. Clin Kidney J 2022;15:1747–54; 7. Dang J et al. Amyloid 2023;30:38–48; 8. Kristen et al. Neurodegener Dis Manag 2019;9:5–23; 9. Adams et al. N Engl J Med 2018;379:11–21; 10. Maurer et al. N Engl J Med 2023;389:1553–65; 
11. Schmidt et al. Am J Transplant 2022;22:1646–57; 12. Coelho et al. Orphanet J Rare Dis 2020;15:179; 13. Adams et al. Lancet Neurol 2021;20:49–59.
Presented at The Annual Meeting of the International Society of Amyloidosis (ISA) 2024, Rochester, MN, USA; May 26–30, 2024.

Efficacy Outcomes
• During long-term patisiran treatment, mean eGFR remained relatively stable irrespective of 

baseline eGFR (Figure 1A–C)
• eGFR levels also remained stable regardless of baseline longitudinal strain (Figure 2A–B)
• Patisiran resulted in rapid knockdown of serum TTR that was consistent, irrespective of 

baseline eGFR, and the knockdown was maintained throughout the studies (Figure 3A–B)
Safety Outcomes
• Patisiran had an acceptable safety profile in patients with baseline eGFR <60 mL/min/1.73 m2 

across the studies, with no new safety findings observed (Table 2 and Table 3)

Table 1. Baseline Demographics and Disease Characteristics

Table 2. Renal and Urinary AEs During Treatment with Patisiran in Patients with ATTRv with 
Polyneuropathy and Baseline eGFR <60 mL/min/1.73 m2 

Table 3. Renal and Urinary AEs During the 12-Month Double-Blind Period in Patients with 
ATTRv with Cardiomyopathy and Baseline eGFR <60 mL/min/1.73 m2

Characteristic

ATTRv with polyneuropathy ATTR with cardiomyopathy
Phase 2 

OLE APOLLO Post-OLT 
study APOLLO-B

Patisiran 
(n=27)

Placebo 
(n=77)

Patisiran 
(n=148)

Patisiran 
(n=23)

ATTRv ATTRwt
Placebo 
(n=34)

Patisiran 
(n=37)

Placebo 
(n=144)

Patisiran 
(n=144)

Median age at screening (range), year 64 (29–77) 63 (34–80) 62 (24–83) 58 (43–75) 66 (41–85) 70 (47–85) 77 (59–85) 77 (59–85)
NYHA Class, n (%)
No heart failurea

I
II 
III
Missing

N/A
19 (70.4)
7 (25.9)

0
1 (3.7)

N/A 
40 (52.0)
36 (47.0)

0
1 (1.0)

N/A 
70 (47.0)
77 (52.0)

0
1 (<1.0)

13 (65.5)
5 (21.7)
5 (21.7)

0
0

N/A
4 (11.8)
28 (82.4)
2 (5.9)

0

N/A
2 (5.4)

33 (89.2)
2 (5.4)

0

N/A 
11 (7.6)

122 (84.7)
11 (7.6)

0

N/A
8 (5.6)

123 (85.4)
13 (9.0)

0
eGFR at baseline, n (%) (min-max)

<60 mL/min/1.73 m2 1 (3.7)
(58–58)

5 (6.5)
(32–60)

16 (10.8)
(31–60)

9 (39.1)
(37–56)

8 (23.5)
(23–59)

10 (27.0)
(31–59)

61 (42.4)
(27–59)

48 (33.3)
(30–59)

≥60 mL/min/1.73 m2 26 (96.3)
(62–153)

72 (93.5)
(60–228)

132 (89.2)
(60–346)

14 (60.9)
(63–114)

26 (76.5)
(61–162)

24 (64.9)
(61–223)

81 (56.3)
(60–162)

95 (66.0)
(60–138)

TTR genotype, n (%)
V30M 20 (74.1) 40 (51.9) 56 (37.8) 15 (65.2) 1 (2.9) 1 (2.7) N/A N/A
Non-V30M 7 (25.9) 37 (48.1) 92 (62.2) 8 (34.8) 33 (97.1) 36 (97.3) N/A N/A

Longitudinal strain at baseline, n (%)b
<–15% 21 (77.8) 46 (59.7) 87 (58.8) 5 (21.7) 5 (14.7) 5 (13.5) 12 (8.3) 14 (9.7)
≥–15% 6 (22.2) 26 (33.8) 51 (34.5) 5 (21.7) 29 (85.3) 32 (86.5) 127 (88.2) 128 (88.9)

aFor the Phase 2 OLE and APOLLO studies, NYHA Class I included patients with no heart failure and patients with heart failure who had no symptomatology during ordinary physical activity; bPercentages may not 
add to 100% where baseline longitudinal strain data were not available for all patients.

Event
ATTRv with cardiomyopathy

APOLLO-B ATTRv
Placebo (n=8)

[PY=7.6]
Patisiran (n=10) 

[PY=10.3]
≥1 AE, n (%) 8 (100.0) 9 (90.0)
Renal and urinary AEs, n (%) 2 (25.0) 3 (30.0)

Acute kidney injury 0 0
Chronic kidney disease 0 0
Dysuria 0 0
End stage renal disease 0 0
Hematuria 0 1 (10.0)
Neurogenic bladder 0 0
Oliguria 0 0
Renal failure 1 (12.5) 0
Renal impairment 1 (12.5) 1 (10.0)
Urinary incontinence 0 0
Urinary retention 0 1 (10.0)

Figure 3. Serum TTR Knockdown by Baseline eGFR
(A) Phase 2 OLE, 
APOLLO, global 
OLE, and post-
OLT studies

(B) APOLLO-B 
ATTRv

Figure 1. Change Over Time in Mean eGFR by Baseline eGFR Subgroups

(B) APOLLO-B 
ATTRv  

(C) APOLLO-B 
ATTRwt  

Figure 2. Change Over Time in Mean eGFR by Baseline Longitudinal Strain Subgroups

Abbreviations: AE, adverse event; ATTRv, hereditary transthyretin-mediated, v for variant; ATTRwt, wild-type transthyretin amyloidosis; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; N/A, not applicable; NYHA, New York Heart Association; 
OLE, open label extension; OLT, orthotic liver transplant; SD, standard deviation; TTR, transthyretin
Funding: This study was funded by Alnylam Pharmaceuticals.
Disclosures: C.L. and C.C. report honoraria from Alnylam Pharmaceuticals. S.B., A.B., and M.T.S. are employees of Alnylam Pharmaceuticals and own stock and stock options. J.D. reports no conflicts of interest.

• During long-term patisiran treatment, estimated glomerular filtration rate (eGFR) 
remained relatively stable in patients with transthyretin amyloidosis (ATTR), 
irrespectively of baseline kidney function and cardiac function

• This suggests that patisiran can be a safe and effective treatment option in patients with ATTR and mild-to-moderate concurrent chronic kidney disease (CKD), a common comorbidity in this 
patient population
– Future studies should focus on longer placebo-controlled trial time to assess the efficacy of gene silencers on renal function, collecting real-world data on efficacy in patients with 

nephrotic syndrome, and safety for those with eGFR <15 mL/min/1,73 m2 (as this could not be assessed in the present study)

• No new safety signals were observed with patisiran 
treatment in patients with impaired renal function at 
baseline, including patients with liver transplant

Conclusions
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• Baseline longitudinal strain ≥–15% was observed in 404 (63.7%) patients, and was more 
common in the APOLLO-B study compared with the other studies
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Conclusions
• Vutrisiran treatment demonstrated a beneficial effect on neurologic function and other key disease measures through 18 months, compared with external placebo, over a wide range of 

polyneuropathy severities, as assessed by baseline Neuropathy Impairment Score (NIS)
• These benefits of vutrisiran vs external placebo, observed across all baseline NIS quartiles for polyneuropathy, quality of life (QOL), gait speed, disability, and nutritional status measures, 

highlight the impact of vutrisiran across the spectrum of hereditary transthyretin-mediated (hATTR) amyloidosis disease severity

Background and Rationale Results

– Overall, patients who were in lower NIS quartiles (less severe disease) at vutrisiran initiation maintained better scores compared with those in higher NIS quartiles
– The external placebo group progressively worsened in all measures by Month 18

• The HELIOS-A randomized treatment extension period is ongoing and may inform the longer-term efficacy and safety of vutrisiran in patients with hATTR amyloidosis with polyneuropathy

hATTR Amyloidosis, Also Known as ATTRv Amyloidosis
• Rare, rapidly progressive, debilitating, and fatal disease caused by variants in the TTR gene1–4
• Pathogenic TTR variants cause the TTR protein to misfold and accumulate as amyloid deposits in 

multiple organs and tissues5,6
• Patients have significant impairment across multiple areas of health and wellbeing, with disease 

progression leading to poor QOL, loss of physical function, and death7–9

Vutrisiran
• An RNAi therapeutic that targets hepatic production of variant and wild-type TTR
• Approved for the treatment of hATTR amyloidosis with polyneuropathy based on the positive results from 

the Phase 3 HELIOS-A study10
– Vutrisiran utilizes enhanced stabilization chemistry, designed for increased potency and high metabolic 

stability, allowing for subcutaneous (SC) injection every 3 months (Q3M)
Objective
• To evaluate the impact of baseline polyneuropathy severity on response to vutrisiran treatment in the 

HELIOS-A study

• HELIOS-A is a Phase 3, global, open-label study of vutrisiran 25 mg SC Q3M in patients with hATTR 
amyloidosis with polyneuropathy (Figure 1)
– In the primary analysis, efficacy and safety of up to 18 months of vutrisiran treatment were compared 

with the external APOLLO placebo group

Figure 1. Study Design

aHigher scores of mNIS+7 indicate more neurologic impairment (range, 0–304). bHigher scores of Norfolk QOL-DN indicate worse QOL (range, −4 to 136). 
c10-MWT speed (m/s) = 10 meters/mean time (seconds) taken to complete two assessments at each visit, imputed as 0 for patients unable to perform the walk; lower speeds indicate worse 
ambulatory function. dLower scores of mBMI (weight [in kg/m2] × serum albumin [in g/L]) indicate worse nutritional status. eLower scores of R-ODS indicate more disability (range, 0–48).

Table 1. Baseline Characteristics

Methods
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• Data are descriptively summarized for the mITT population as mean change from baseline for each 
endpoint in each NIS quartile

• Patients were divided into quartiles based on 
baseline NIS:
– Q1 ≥5.0 to ≤20.5 (n=50)
– Q2 >20.5 to ≤44.1 (n=50)
– Q3 >44.1 to ≤73.1 (n=50)
– Q4 >73.1 to ≤127.0 (n=49)

• Primary and secondary/exploratory endpoints were 
analyzed by baseline NIS quartile over 18 months:
– Polyneuropathy: mNIS+7
– QOL: Norfolk QOL-DN
– Disability: R-ODS
– Gait speed: 10-MWT
– Nutritional status: mBMI 

Post Hoc Analysis by Baseline Polyneuropathy Severity

Baseline Demographic and Disease Characteristics
• Across baseline NIS quartiles, vutrisiran patients and external placebo patients were generally 

clinically comparable

Patient population (N=164)
• 18–85 years old 
• hATTR amyloidosis with 

polyneuropathy; any TTR variant
• NIS 5–130 and PND ≤IIIB
• KPS ≥60%
• Prior TTR stabilizer use permitted 3:
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Stratification:
TTR V30M vs non-V30M
Baseline NIS <50 vs ≥50

n=122

Vutrisiran 
25 mg 

SC Q3M

Reference 
Group

(Patisiran) 
0.3 mg/kg 
IV Q3W

or
n=42

Efficacy Assessments

Vutrisiran vs HELIOS-A Patisiran

Vutrisiran vs APOLLO Placebo

Primary Endpoint
• Change from baseline in mNIS+7a at Month 9
Secondary Endpoints
• Change from baseline in:

−mNIS+7 at Month 18
−Norfolk QOL-DNb at Months 9 and 18
−10-MWTc at Months 9 and 18
−mBMId at Month 18
−R-ODSe at Month 18

Secondary Endpoint
• % serum TTR reduction to Month 18

HELIOS-A APOLLO
Vutrisiran (n=122) Placebo (n=77)

Characteristic
Q1

≥5.0 to 
≤20.5
(n=38)

Q2
>20.5 to 

≤44.1
(n=32)

Q3
>44.1 to 

≤73.1
(n=30)

Q4
>73.1 to 
≤127.0
(n=22)

Q1
≥5.0 to 
≤20.5
(n=12)

Q2
>20.5 to 

≤44.1
(n=18)

Q3
>44.1 to 

≤73.1
(n=20)

Q4
>73.1 to 
≤127.0
(n=27)

Age (years), median (range) 54.5 (31–73) 62.5 (31–78) 63.5 (26–85) 64.0 (44–81) 53.0 (36–75) 64.0 (38–80) 62.5 (34–77) 66.0 (43–77)
Male, n (%) 18 (47.4) 24 (75.0) 20 (66.7) 17 (77.3) 6 (50.0) 13 (72.2) 16 (80.0) 23 (85.2)
Time since hATTR diagnosis  
(years), mean (SD) 4.17 (4.12) 2.86 (3.75) 3.38 (3.48) 2.64 (3.00) 3.75 (4.49) 1.92 (2.40) 2.45 (2.58) 2.65 (3.56)

TTR genotype, n (%)
V30M 18 (47.4) 10 (31.3) 16 (53.3) 10 (45.5) 8 (66.7) 8 (44.4) 10 (50.0) 14 (51.9)

Early onset, n (%) 10 (26.3) 6 (18.8) 7 (23.3) 2 (9.1) 4 (33.3) 2 (11.1) 1 (5.0) 3 (11.1)
Non-V30Ma 20 (52.6) 22 (68.8) 14 (46.7) 12 (54.5) 4 (33.3) 10 (55.6) 10 (50.0) 13 (48.1)

Previous TTR stabilizer, n (%) 24 (63.2) 18 (56.3) 16 (53.3) 17 (77.3) 5 (41.7) 9 (50.0) 16 (80.0) 11 (40.7)
Karnofsky performance 
status, n (%)

60 0 0 6 (20.0) 11 (50.0) 1 (8.3) 1 (5.6) 4 (20.0) 16 (59.3)
70–80 18 (47.4) 23 (71.9) 22 (73.3) 10 (45.5) 10 (83.3) 12 (66.7) 14 (70.0) 9 (33.3)
90–100 20 (52.6) 9 (28.1) 2 (6.7) 1 (4.5) 1 (8.3) 5 (27.8) 2 (10.0) 2 (7.4)

Cardiac subpopulationb, n (%) 5 (13.2) 9 (28.1) 12 (40.0) 14 (63.6) 0 8 (44.4) 11 (55.0) 17 (63.0)
aThe non-V30M TTR genotype represents 25 different variants in HELIOS-A.
bCardiac subpopulation was defined as patients who had pre-existing evidence of cardiac amyloid involvement (baseline left ventricular wall thickness ≥1.3 cm and no aortic valve disease or 
hypertension in medical history).

Gait Speed (10-MWT, m/s)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on 10-MWT compared with 

external placebo at Month 18 (Figure 4)
• In general, patients with less severe disease at baseline had lower impairment in gait speed at 

Month 18 (Figure 4)
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Quality of Life (Norfolk QOL-DN)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on Norfolk QOL-DN 

compared with external placebo, first evident at Month 9 and continued to Month 18 (Figure 3)
• In general, patients with less severe disease at baseline had lower impairment in neuropathy-related QOL 

at Month 18 (Figure 3)

Figure 3. Mean Change from Baseline in Norfolk QOL-DN Total Score

Figure 4. Mean Change from Baseline in 10-MWT (m/s)

Disability (R-ODS)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on R-ODS compared with 

external placebo, first evident at Month 9 and continued to Month 18 (Figure 5)
• In general, patients with less severe disease at baseline had lower impairment in disability status at 

Month 18 (Figure 5)

Figure 5. Mean Change from Baseline in R-ODS

Nutritional Status (mBMI)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on mBMI compared with 

external placebo at Month 18 (Figure 6)
• In general, patients with less severe disease at baseline had lower impairment in nutritional status at 

Month 18 (Figure 6)

Figure 6. Mean Change from Baseline in mBMI

Polyneuropathy (mNIS+7)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on mNIS+7 compared with 

external placebo, first evident at Month 9 and continued to Month 18 (Figure 2)
• In general, patients with less severe disease at baseline had lower impairment in polyneuropathy at 

Month 18 (Figure 2)

Figure 2. Mean Change from Baseline in mNIS+7 Score
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Conclusions
• Vutrisiran treatment demonstrated a beneficial effect on neurologic function and other key disease measures through 18 months, compared with external placebo, over a wide range of 

polyneuropathy severities, as assessed by baseline Neuropathy Impairment Score (NIS)
• These benefits of vutrisiran vs external placebo, observed across all baseline NIS quartiles for polyneuropathy, quality of life (QOL), gait speed, disability, and nutritional status measures, 

highlight the impact of vutrisiran across the spectrum of hereditary transthyretin-mediated (hATTR) amyloidosis disease severity

Background and Rationale Results

– Overall, patients who were in lower NIS quartiles (less severe disease) at vutrisiran initiation maintained better scores compared with those in higher NIS quartiles
– The external placebo group progressively worsened in all measures by Month 18

• The HELIOS-A randomized treatment extension period is ongoing and may inform the longer-term efficacy and safety of vutrisiran in patients with hATTR amyloidosis with polyneuropathy

hATTR Amyloidosis, Also Known as ATTRv Amyloidosis
• Rare, rapidly progressive, debilitating, and fatal disease caused by variants in the TTR gene1–4
• Pathogenic TTR variants cause the TTR protein to misfold and accumulate as amyloid deposits in 

multiple organs and tissues5,6
• Patients have significant impairment across multiple areas of health and wellbeing, with disease 

progression leading to poor QOL, loss of physical function, and death7–9

Vutrisiran
• An RNAi therapeutic that targets hepatic production of variant and wild-type TTR
• Approved for the treatment of hATTR amyloidosis with polyneuropathy based on the positive results from 

the Phase 3 HELIOS-A study10
– Vutrisiran utilizes enhanced stabilization chemistry, designed for increased potency and high metabolic 

stability, allowing for subcutaneous (SC) injection every 3 months (Q3M)
Objective
• To evaluate the impact of baseline polyneuropathy severity on response to vutrisiran treatment in the 

HELIOS-A study

• HELIOS-A is a Phase 3, global, open-label study of vutrisiran 25 mg SC Q3M in patients with hATTR 
amyloidosis with polyneuropathy (Figure 1)
– In the primary analysis, efficacy and safety of up to 18 months of vutrisiran treatment were compared 

with the external APOLLO placebo group

Figure 1. Study Design

aHigher scores of mNIS+7 indicate more neurologic impairment (range, 0–304). bHigher scores of Norfolk QOL-DN indicate worse QOL (range, −4 to 136). 
c10-MWT speed (m/s) = 10 meters/mean time (seconds) taken to complete two assessments at each visit, imputed as 0 for patients unable to perform the walk; lower speeds indicate worse 
ambulatory function. dLower scores of mBMI (weight [in kg/m2] × serum albumin [in g/L]) indicate worse nutritional status. eLower scores of R-ODS indicate more disability (range, 0–48).

Table 1. Baseline Characteristics
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• Data are descriptively summarized for the mITT population as mean change from baseline for each 
endpoint in each NIS quartile

• Patients were divided into quartiles based on 
baseline NIS:
– Q1 ≥5.0 to ≤20.5 (n=50)
– Q2 >20.5 to ≤44.1 (n=50)
– Q3 >44.1 to ≤73.1 (n=50)
– Q4 >73.1 to ≤127.0 (n=49)

• Primary and secondary/exploratory endpoints were 
analyzed by baseline NIS quartile over 18 months:
– Polyneuropathy: mNIS+7
– QOL: Norfolk QOL-DN
– Disability: R-ODS
– Gait speed: 10-MWT
– Nutritional status: mBMI 

Post Hoc Analysis by Baseline Polyneuropathy Severity

Baseline Demographic and Disease Characteristics
• Across baseline NIS quartiles, vutrisiran patients and external placebo patients were generally 

clinically comparable

Patient population (N=164)
• 18–85 years old 
• hATTR amyloidosis with 

polyneuropathy; any TTR variant
• NIS 5–130 and PND ≤IIIB
• KPS ≥60%
• Prior TTR stabilizer use permitted 3:1 R
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Stratification:
TTR V30M vs non-V30M
Baseline NIS <50 vs ≥50

n=122

Vutrisiran 
25 mg 

SC Q3M

Reference 
Group

(Patisiran) 
0.3 mg/kg 
IV Q3W

or
n=42

Efficacy Assessments

Vutrisiran vs HELIOS-A Patisiran

Vutrisiran vs APOLLO Placebo

Primary Endpoint
• Change from baseline in mNIS+7a at Month 9
Secondary Endpoints
• Change from baseline in:

−mNIS+7 at Month 18
−Norfolk QOL-DNb at Months 9 and 18
−10-MWTc at Months 9 and 18
−mBMId at Month 18
−R-ODSe at Month 18

Secondary Endpoint
• % serum TTR reduction to Month 18

HELIOS-A APOLLO
Vutrisiran (n=122) Placebo (n=77)

Characteristic
Q1

≥5.0 to 
≤20.5
(n=38)

Q2
>20.5 to 

≤44.1
(n=32)

Q3
>44.1 to 

≤73.1
(n=30)

Q4
>73.1 to 
≤127.0
(n=22)

Q1
≥5.0 to 
≤20.5
(n=12)

Q2
>20.5 to 

≤44.1
(n=18)

Q3
>44.1 to 

≤73.1
(n=20)

Q4
>73.1 to 
≤127.0
(n=27)

Age (years), median (range) 54.5 (31–73) 62.5 (31–78) 63.5 (26–85) 64.0 (44–81) 53.0 (36–75) 64.0 (38–80) 62.5 (34–77) 66.0 (43–77)
Male, n (%) 18 (47.4) 24 (75.0) 20 (66.7) 17 (77.3) 6 (50.0) 13 (72.2) 16 (80.0) 23 (85.2)
Time since hATTR diagnosis  
(years), mean (SD) 4.17 (4.12) 2.86 (3.75) 3.38 (3.48) 2.64 (3.00) 3.75 (4.49) 1.92 (2.40) 2.45 (2.58) 2.65 (3.56)

TTR genotype, n (%)
V30M 18 (47.4) 10 (31.3) 16 (53.3) 10 (45.5) 8 (66.7) 8 (44.4) 10 (50.0) 14 (51.9)

Early onset, n (%) 10 (26.3) 6 (18.8) 7 (23.3) 2 (9.1) 4 (33.3) 2 (11.1) 1 (5.0) 3 (11.1)
Non-V30Ma 20 (52.6) 22 (68.8) 14 (46.7) 12 (54.5) 4 (33.3) 10 (55.6) 10 (50.0) 13 (48.1)

Previous TTR stabilizer, n (%) 24 (63.2) 18 (56.3) 16 (53.3) 17 (77.3) 5 (41.7) 9 (50.0) 16 (80.0) 11 (40.7)
Karnofsky performance 
status, n (%)

60 0 0 6 (20.0) 11 (50.0) 1 (8.3) 1 (5.6) 4 (20.0) 16 (59.3)
70–80 18 (47.4) 23 (71.9) 22 (73.3) 10 (45.5) 10 (83.3) 12 (66.7) 14 (70.0) 9 (33.3)
90–100 20 (52.6) 9 (28.1) 2 (6.7) 1 (4.5) 1 (8.3) 5 (27.8) 2 (10.0) 2 (7.4)

Cardiac subpopulationb, n (%) 5 (13.2) 9 (28.1) 12 (40.0) 14 (63.6) 0 8 (44.4) 11 (55.0) 17 (63.0)
aThe non-V30M TTR genotype represents 25 different variants in HELIOS-A.
bCardiac subpopulation was defined as patients who had pre-existing evidence of cardiac amyloid involvement (baseline left ventricular wall thickness ≥1.3 cm and no aortic valve disease or 
hypertension in medical history).

Gait Speed (10-MWT, m/s)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on 10-MWT compared with 

external placebo at Month 18 (Figure 4)
• In general, patients with less severe disease at baseline had lower impairment in gait speed at 

Month 18 (Figure 4)

Vutrisiran
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from baseline — –3.34 

(2.10)
–2.95 
(1.87) — –0.64 
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Quality of Life (Norfolk QOL-DN)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on Norfolk QOL-DN 

compared with external placebo, first evident at Month 9 and continued to Month 18 (Figure 3)
• In general, patients with less severe disease at baseline had lower impairment in neuropathy-related QOL 

at Month 18 (Figure 3)

Figure 3. Mean Change from Baseline in Norfolk QOL-DN Total Score

Figure 4. Mean Change from Baseline in 10-MWT (m/s)

Disability (R-ODS)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on R-ODS compared with 

external placebo, first evident at Month 9 and continued to Month 18 (Figure 5)
• In general, patients with less severe disease at baseline had lower impairment in disability status at 

Month 18 (Figure 5)

Figure 5. Mean Change from Baseline in R-ODS

Nutritional Status (mBMI)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on mBMI compared with 

external placebo at Month 18 (Figure 6)
• In general, patients with less severe disease at baseline had lower impairment in nutritional status at 

Month 18 (Figure 6)

Figure 6. Mean Change from Baseline in mBMI

Polyneuropathy (mNIS+7)
• Across all baseline NIS quartiles, vutrisiran demonstrated a beneficial effect on mNIS+7 compared with 

external placebo, first evident at Month 9 and continued to Month 18 (Figure 2)
• In general, patients with less severe disease at baseline had lower impairment in polyneuropathy at 

Month 18 (Figure 2)

Figure 2. Mean Change from Baseline in mNIS+7 Score
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