Patient Experience with Acute Hepatic Porphyria Before and After Long-Term Givosiran Treatment: A Qualitative Interview Study
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Conclusions

« Participants reported meaningful improvements in AHP symptoms and impacts, and reduction in opioid use, * All participants were “very satisfied” with givosiran treatment, with many noting that givosiran was superior
with continuing givosiran treatment to hemin in terms of efficacy, tolerability, and convenience

Background and Aims Results

« AHP is a group of rare, chronic, multisystem « There were 21 participants (Table 1) Table 2. Improvement in AHP Symptoms, Prestudy? to Posttreatment Table 3. AHP Impacts, Prestudy and Posttreatment
disorders with acute attacks, prOgrESSive Experienced rrr?glt‘g\?élrtnn‘]e%% Participant Description of Symptom Experienced Participant Description of Impact
. . . . 1Al " - Symptom Impact
elements, and long-term complications requiring Table 1. Participant Characteristics Symptom? e Impact Prestudy?®, Yes,
y: Yes, d Nd Prestudy? Posttreatment'
. N (% NE Prestudy? Posttreatment N (%) N (%®) y
proactive management and treatment?-3 - ) ke
Characteristic Total (N=21) Abdominal pain 20 (95) 20 20 (100) It would usually start with severe stomach pain, intractable The stabbing pain that | used to get in the upper right Work/school 21 (100) 21 19 (90) It impacted everything from my work. I had a really good career— Yeah, even after 6 months it became less and less...I went from... you
— The life-threatenina acute neurovisceral vomiting; it would expand to a full body, horrible, searing,  quadrant is completely gone. Now if it hurts, it's more then, lost my job. know, when | started the trial, | was pretty much bedridden. | went from
J : . : o and indescribable level of pain. of an ache. | never have that searing knife-like, sharp thég tg afterr.].. | started %0”79 to 30/700(; in the fall of 2019, | ghraduated, o{
attacks are characterized by severe Clinical trial, N (%) ended up charging my deree. got s degree I resiratory therapy ar
minal IN an her m m Neuropathic pain/paresthesia 16 (76) 14 13 (93)ef | had this spine pain, which was at the base of my neck; The feeling in my hands, like at one point in time, : . , . , : . , : o
apbdominal pain and other symptoms (eg, Phase 1/2 7(393) Other pain itwould hurt so bad: | would be at work like layingon | was having a hard time just gripping things; that ke Family and 20(9) B ERY Lresssvael ipadingbecune jcolinl sbeniipany sl il et v euen Sl Shet tiey At i S5
Nnausea, Vomltlng, tachycardla, hypertenSIOn, Limb pain 13 (62) 13 13 (100) tennis balls to relieve the pressure and | just knew that regenerated on its own after receiving the medicine relationships care of my child in the way that | wanted to, so it was awful.
] ENVISION 14 (67) Back pain 11 (52) 11 11 (100) I'd be hospitalized. for, you know, so many months. | definitely noticed
hyponatrem|a, mental status Changes, and H dp h 7(33 6 5 (83)f reversals in a lot of symptoms, including neuropathy. Dailyand 18 (86) 18 17 (94) So, everything that is physical activity, | couldn’t do it. As | also I can go do stuff. So, before | was saying I'm in bed all day, 1 hour
. SELRENE (33) (83) physical activities lost strength, | couldn’t do many activities that required strength. maybe I'm up and bags lined up next for me to puke in, none of that
muscle weakn ess)1,4 Female, N (%) 18 (86) Body pain 7(33) 7 7 (100) Um, even moving a table to do some cleaning, | couldn’t do t, anymore, okay, so not at all. | go out and do stuff every day. Like for_
Gastrointestinal [O]nce [ started throwing up, | couldn’t stop throwing up. | don't really vomit anymore though; that has been a I couldn’t open jars either. gxam/g(; tOdaﬁ/ /I ve ﬁireadéll, / toc;khmy kédds to sclhoollkthls r(ljlmrnlggt at like
_ ' ' : ' ' AIP with mutation in HMBS gene, N (% 21 (100 Nausea 19 (91) 19 19 (100) Then having thrown up for 3 days and then I'd have to go  big change. AM. Uh yean, | walk my dogs. | have < dogs. | walk my dogs s times
Chronic manifestations, such as pain, fatigue, 9 (%) (100) i e 12 15000 tothe hospral a day,
and nausea between attacks ma be resent - Constipation 4 (19) 3 2 (67)f Social activities 17 (81) 17 15 (88) | felt really left out not being able to go to school like all the other But | got back in contact with my friends, this has allowed me to plan
] ] ] ’ y p Age at trial enroliment, years, mean (SD) 34.6 (9.2) children, and all the kids, they used to play on the weekends and activities, trips, or meet friends, which | couldn’t do before, and it has
and mav impact aualitv of ||fez'5'7 Fatigue 20 (95) 20 20 (100) | could barely go up the stairs anymore... when | would get The fatigue is definitely better, and | actually started trying after school go out, go bike riding together, or just go to the cinema also allowed me to do activities that | could not do before, due to a lack
y impact quality . . . | _ .  do a 0 before, due
Years since diagnosis?, median (min, max) 6.1 (0.9, 19.2) home from work, | felt like | couldn’t get up the stairs to get my [work] license back. I've started the process to or do bowling. | could never be a part of any of that. o;‘}stre_ngth ocrj mobllgt_y, ||k€|’| 1:;“ exaflTllP'e, what | Salhdki?af“_er:[ r?omg
. . . .. : : " . : ; shopping and spending all day walking, or going hiking in the
_ ACUte and ChrOnlC pam may requ”.e 0p|0|d In my hou_se so | would just stay on the couch the whole get that back, so l_ts def/_n/tely improved, and it doesn'’t LTS, @7 6 SE S
. _ _ o Historical AAR2, median (min, max 14.0 (4.0, 46.0 night and just keep stuff downstairs. affect me on a daily basis. P
treatment puttmg pa“ents at nsk Of Op|o|d ( ) ( ) Other Hospitalizations 14 (67) 14 14 (100) During those attacks it wasn't just going and getting the infusion Well, | guess, | mean the biggest one is | don't, that | don’t spend any
' Number of attacks in past 12 monthsP - _ when it grew to vomiting and bad pain, | had to go and stay in the time in the hospital anymore and | don’t spend weeks at a time in bed
dependence8'9 : : ’ 10 (3, 36) Sleep (excessive or minimal) 15 (71) 15 15 (100) | couldn't sleep at all; | would be up sitting there | get a better quality of sleep. hospital for 4 to 5 days. | used to get admitted there and then | was  so that’s a huge improvement.
median (mln, max) just staring at the ceiling. under observation getting my hematin for 3to 4 or 4 to 5 days in a
. . . .. . : , . line. | used to stay for those many days in hospital.
° G|VOS|ran IS a Su bcutaneous|y adm|n|stered RNA Previous hemin prophylaxis N (%) 8 (38) Cognition (eg, concentration, confusion) 10 (48) 9 9 (100)  You can tell me something so simple, and I'll forget. | was able to think much clearer. . . _ y y cay P _ - _ . _
] ] ’ Financial 4 (19) 4 4 (100) There's lot of things | wanted to do. | couldn't really provide So... | suppose the main thing for me is being able to work more which
Interference therape utic for the treatment of AHP , , Muscle weakness and paralysis 11 (52) 5 5(100) [l]t feels like you’re wearing a lead suit so it’s just this Yeah, so just physically able to do more. Slightly stronger financially for my family, which isn’t a good feeling, but at the time,  means I'm a reliable worker. I've been able to get a loftier job, which has
: Chronic symptoms at baseline, N (%) 10 (48) heaviness... | couldn’t stand up from a seated position. muscle tone, able to walk slightly further. | don’t fall over like I'm lucky enough to have a supportive family. led to more financial security and has led to me being able to buy my
In adults and adolescents age 12 years and d anymore. |jl’JSt have the residual paralysis that | have, \?vvgﬁlg?],;?\?éfgé Z’gé;si;gaszsx‘::;i%ﬁ”eﬂéiﬁ;o}{a”;‘z gg?réégoc’{’ght that
i i i c, ; g e . )
older1o leoshlran trz_atment_ duration®q, 49.7 (41.4, 69.1) but physically I'm definitely stronger than | was. obviously. I've lost a lot of years.
aAV;:;S 1:[or Sa’rti:]jntsl ?ZN(VIE:SQ (:: a(.)N(?M) Mood To be honest, I didn’t do any thing - [ didn’t want The depression has Signiﬁcantly improved. ZETg:vtigvsggSSsle/dz Sé%g;rpil)\lb\gg ':(? glicit comments from participants about the prestudy and posttreatment impacts of AHP on their lives (ie, not letllzrznlt;er of participants who experienced an impact in the domain prestudy.
¢ I N Phase 1/2 (N CT02949830) and Phase 3 bAvailable for Earticigants in the Phase 1/2 ﬁtud; onlly (N=7). Anxiety, fear, and worry 16 (76) 14 13 (93)f to go outside; | didn’t want to speak to anybody; | kind of feel like I'm getting back to my old self. specific questions necessitating a yes/no response). Hence, participants who did not mention a prestudy impact or posttreatment improyemeﬁt ina °Based on number of participants who experienced an impact in the domain prestudy.
(E NVI S I O N ] N CT033388 16) Studles g |VOS| ran Zlor\ll'iepr\:ritliggg/\rﬁ:Cvz:Ztéjoori?nzrngg;\{[gsri;ir;iigdgii\r;gesri\r/;enwét e time of the ntervicw Depression and sadness 13 (62) 12 11 (92)f | was angry at life, at the world. Sggfsl?jd?ﬂmglr%\rg&geﬁ! Eg\éﬁcixggﬂﬁgcrﬁ%én impact or improvement in that domain. Moreover, a direct relationship between prestudy impacts and  fPrestudy and posttreatment impact descriptions are not necessarily from the same interviewee.
! I ' Anger, agitation, and aggression 9 (43) 8 8 (100)
treatment led to sustained improvement in AAR . Table 4 . Posttreatment Symptom Improvement Timeline
aPrior to Phase 1/2 study or ENVISION. .

and Other Outcome measu resll_14 ° Par“Cl pants re ported prestu dy AH P Sym ptoms |n bggzeibciog;igslsginé I;tis%/l::é;r:g ir;?gziaex]vgaet probed specifically for improvement (among those reporting these symptoms prestudy). Other prestudy symptoms were not systematically or consistently probed on improvement. Missing data do not suggest the Participants Complete Relief, N (%) Improved but Still Present, N (%)
. . . ¢Based on those reporting prestudy symptoms and not including missing data. Sym ptoma'b Reporting, :
. . . . . Mmu It' ple dOmaI nS, aﬂd Im pI’OVGmentS after dPrestudy and posttreatment symptom descriptions are not necessarily from the same interviewee. After 1 or 2 Treatments | After 3+ Treatments (Patier(lgtl-JFl’Celﬁceived) (Patients-lgg\rlceived)
° Qual |tat|ve |nte 'vViews were COﬂd UCted Wlth StU dy eNeuropathic pain and paresthesia were coded for any mention of neuropathy, burning, or tingling.

. . . . , Startlng glVOSIFan (Tab I e 2) One patient each reported no change in their neuropathic pain/paresthesia, constipation, anxiety/fear/worry, and depression/sadness. One patient reported worsening of headaches. Abdominal_ pain_ _ 19 2 (11) 6 (32) 8 (42) 3 (16) 8 (42) 11 (58)
parthlpantS to Capture, in the patlents own Neuropathic pain/paresthesiad 9 1 (11) 2 (22) 3 (33) 2 (22) 4 (44) 6 (67)
_ .. Other pain
words, the symptoms and impacts of AHP and * All participants (100%) reported posttreatment - . - - iy e 1 00 4 (36 4 (36 1 6 (55 7 (64
ymptom:s pa | | | | Figure 1. Posttreatment Opioid Use « Symptom relief typically occurred after 3 or more o . 00 00, 00 Lo ‘oo J ooy
any changes the patients experienced during improvements in AHP attacks; attacks were gone treatments (Table 4) eene ; 2 (50) 0(0) 2 (50) 1 (25) 1 (25) 2 (50)
treatment with givosiran, including the perceived 62%), less severe (33%), or less severe but not 100- - - - - Sody pamn ! 00 +OD G0 00 >89 >89
Gl J £ ’ h J P I( f) ¢ (504 ( )  Participants reporting complete relief of symptoms or Gastrointestinal . Lo 0 (60 106) ) (13 2 20 5 33
meaningiuiness ot these changes ess frequent (5%) cessation of opioid use tended to be younger and more Vomiting 1 3 (27) 5 (45) 8 (73) 0.0 3 27) 3 27)
: N : . ] : : , , Fati 18 0(0 4 (22 4 (22 3 (17 11 (61 14 (78
- Improvements considered "most important 90 recently diagnosed with AHP, and to have higher baseline  omper © 2 2 o o o)
included pain alleviation (43%), less fatigue EQ-VAS'’ scores (indicating better patient-perceived Coamion ; 0 ol o) i) ) 3 (60)
Methods (10%), fewer attacks (10%), improved 80+ general health), compared with participants with partial ey oiness and 5 1 (20) 0 (0) 1 (20) 1 (20) 3 (60) 4 (80)
o ] o ] mOOd/We”-belng, and IeSS fear (10%) m Opioid no longer needed rellef Of Symptoms or Contlnued OpIOId use (Table 5) aData were not obtained on the timeline of symptom changes for several symptoms: anxiety/fear/worry, depression/sadness, anger/agitation/aggression, constipation, and diarrhea.
° . . . . . . . bThe improvement timeline for each symptom was not specifically probed; instead, patients were asked which symptoms achieved complete relief and which symptoms were the slowest and fastest to improve.
PartICIDantS Were IﬂdIVIdua|S Wlth AHP (located . . L ° Pa‘“ent perspec“ves On g|VOS|ran are Out“ned |n F|gure 2 ‘Based gn t_hose_ reporting the syr_npto);nspprestudyand npot in_clud)i/nz missing datafoﬁr sympt_om _improvementtim)élinpes. " e ’
|n the Unlted States Spa|n OI‘ Un|ted Klnngm) ° Most |nterV|eweeS (90%) had used Op|0|ds 701 No dNeuropathic pain and paresthesia were coded for any mention of neuropathy, burning, or tingling.
ARSI k ] ] ) posttreatment . :
who were continuing givosiran treatment after prestudy; reliet of acute and/or chronic painwas opioid use: = Non-opioid analgesic use - 5 Batient P . - Table 5. Characteristics of Participants with Complete Versus Partial Relief of Symptoms
. . . . . . +— 0
completing open-label extension periods of the somewhat effective (84%), not effective or mildly & eoy  *** 'gure <. Fatient Ferspectives on Givosiran T AcominaiPan | NeupamioPam | owerban | opoduse
Phase 1/2 or ENVISION studies effective (26%)’ and/or effective On|y INn the g = Lower dose of opioid, less Complete Relief Complete Relief Partial Relief Complete Relief Partial Relief
. . I~ frequent pain, more r,elief "Very satisfied" with givosiran 100% Characteristic (N=8) (N=11) (N=3) (N=6) (N=6) (N=9) (N=10) (N=7)
* Individuals participated in 1-hour semistructured hospital (intravenous; 21%) 2 50- ’ Age, years, mean (SD) 30.4 (5.7) 38.6 (10.3) 28.7 (11.0) 38.7 (3.8) 30.8 (9.0) 37.4 (10.3) 30.9 (7.2) 40.9 (8.6)
. . o . . . . a v, . di L
telephone interviews abOUt prestudy and . Some participants WhO used OpiOidS prestudy © = Same dose of opioid, less Benefits of givosiran versus prior treatment Ears since diagnosis , 3 , , , \ , .
: S — !
pOSttrea.-tmen-t Sym ptoms and ”T]paCtS of AH P, StOpped using OpIOIdS entlrely (FI gure 1) § 40 FEHHENE paill, more Tefe More efficacious (eg, "it works," "feels good," Chr?rec)crl:insg:r:gtor?nix;t baseline, N (%) - 2)(2815 ) - (:(115;9 2) . 1§Z(g7)5 2 9 4;6(:0)9 i i (?’:%(15(;5 2 = (;1[(34;9 2) = (51((;(;9 2) >0 f(757§2 =
and satisfaction with and perceived benefits of . . T "much better") . ’
givosiran treatment mp ymp " igher dose of oploid (bull preventive and disease modifying (eg, takes Chronic opioid use at baseline, N (%)~ 2/7 (29) 346 (50) 213 (67) 113 (33) 1/4 (25) 1/4 (25) 317 (43) 214 (50)
ranging (Tab le 3) 30- tolerance over time) away the sickness) SF-12 score at baseline2
 Interviews were audio-recorded and transcribed, . s : - | N 7 6 3 3 4 4 7 4
d th fi VS thod d15.16 Several participants mentioned Improvements Continued Takes less time for infusion PCS, mean (SD) 37.5 (8.4) 38.3 (11.0) 41.3 (12.2) 39.7 (8.8) 43.9 (9.0) 33.5 (7.5) 37.1 (10.5) 36.8 (10.3)
an emaltic analysis metnoads were use involving quality of life impacts as the “most o post_tf?datment MCS, mean (SD) 44.0 (9.2) 33.9 (11.5) 33.2 (17.3) 39.0 (9.8) 40.8 (14.5) 38.7 (9.4) 44.1 (7.8) 30.7 (11.6)
. , L . . w o : . | opioid use. : EQ-VAS score at baseline, mean (SD) 72.3 (13.7) 60.5 (16.0) 65.0 (21.8) 61.2 (7.1) 67.0 (11.8) 65.0 (20.3) 72.1(11.8) 58.9 (22.8)
Formal hypOtheseS Were nOt teStEd, descrlptlve Important Improvement’ InC|Ud|ng Carlng for 42% rewer Sldsvgl:’fseecﬁ's"'ngzsoe\/v?lottirrr?ea:'ke mefee! MCS, mental component summary; PCS, physical component summary; SD, standard deviation; SF-12, 12-item Short Form Health Survey.
statistics were tabulated children and spending time with family (24%) FENVISION only
. . . O 10 _ L f t 1 f 1 . . .
and fewer hospitalizations (19%) ess frequent infusions Study Limitations
° Tay 0 I . . . . . . .
All participants (100%) reported complete relief - Does not reqire a port e Interviewees were a subset of patients who continued givosiran treatment after completing the open-label extension
or meaningful improvements in symptoms 0 | . . periods of the Phase 1/2 and ENVISION studies, introducing the possibility of selection bias
(Table 4) Total (N=17¢) ° oot Sofp o +00 e The interviews focused primarily on the effectiveness and benefits of givosiran treatment, with less opportunity to
ercentage or Faruacipants . . .
aParticipants who used opioids prestudy and responded to questions related to posttreatment opioid use during the interview. aAll patients reported the use of hemin (Panhematin, haem arginate). ° g asseSS adverse events and treatment |ImltatI0nS

Abbreviations: AAR, annualized relapse rate; AHP, acute hepatic porphyria; AlP, acute intermittent porphyria; EQ-VAS, EQ-5D-5L visual analogue scale; HMBS, hydroxymethylbilane synthase; IV, intravenous; RNA, ribonucleic acid.
Disclosures: Stephen Lombardelli and Stephen Meninger are employed by and own stock and stock options in Alnylam Pharmaceuticals. Michelle Brown is employed by RTI Health Solutions, a not-for-profit research organization contracted with Alnylam Pharmaceuticals to partner with and conduct this study. Hetanshi Naik is a consultant to Alnylam Pharmaceuticals, Recordati Rare Diseases, Disc Medicine, and Mitsubishi Tanabe and has received sponsorship fees for lectures on the porphyrias (Sarah Lawrence College, Keck Graduate Institute).
Acknowledgments: This study was funded by Alnylam Pharmaceuticals. Medical writing support and editorial support were provided by Karyn Liu, PhD and Maria Starr of Peloton Advantage, LLC, an OPEN Health company, in accordance with Good Publication Practice (GPP) guidelines, and funded by Alnylam Pharmaceuticals.

References: 1. Puy H, Gouya L, Deybach JC. Lancet. 2010;375(9718):924-37. 2. Wang B, Rudnick S, Cengia B, Bonkovsky HL. Hepatol Commun. 2019;3(2):193-206. 3. Anderson KE, Lobo R, Salazar D, et al. Am J Med Sci. 2021;362(2):113-21. 4. Balwani M, Desnick RJ. Blood. 2012;120(23):4496-504. 5. Simon A, Pompilus F, Querbes W, et al. Patient. 2018;11(5):527-37. 6. Gouya L, Ventura P, Balwani M, et al. Hepatology. 2020;71(5):1546-58. 7. Dickey A, Wheeden K, Lyon D, et al. JIMD Rep. 2023;64(1):104-13. 8. Balwani M, Wang B, Anderson KE, et al. Hepatology. 2017;66:1314-22. 9. Pischik E,
Kauppinen R. Appl Clin Genet. 2015;8:201-14. 10. Givlaari [summary of product characteristics]. 2021. Available at: https://www.ema.europa.eu/en/documents/product-information/givlaari-epar-product-information_en.pdf. Accessed: January 18, 2022. 11. Sardh E, Harper P, Balwani M, et al. N Engl J Med. 2019;380(6):549-58. 12. Balwani M, Sardh E, Ventura P, et al. N Engl J Med. 2020;382(24):2289-301. 13. Sardh E, Balwani M, Rees D, et al. J Hepatol. 2020;73(suppl 1):S62-3. 14. Ventura P, Bonkovsky HL, Gouya L, et al. Liver Int. 2022;42(1):161-72. 15. Braun V, Clarke V. Qual Res Psychol. 2006;3(2):
77-101. 16. Boeije H. Qual Quant. 2002;36(4):391-409. 17. Herdman M, Gudex C, Lloyd A, et al. Qual Life Res. 2011;20(10):1727-36.

Presented at: European Association for the Study of the Liver (EASL) Congress 2023, 21-24 June 2023, Vienna, Austria.



	Slide 1: Patient Experience with Acute Hepatic Porphyria Before and After Long-Term Givosiran Treatment: A Qualitative Interview Study

