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Doktor Google sager Genterapi

Genterapi ar en behandlingsform av vissa . B
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nya gener till cellerna i en organism. Stora
férhoppningar har lagts pa omradet.
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Retinal CMV-retinit.

1:a kliniska

genterapin Vitravene © ‘ Ornitintranskarbamylasbrist
Daodsfall
SCID-X1
1989 1998 Kénsbunden svar
kombinerad
immunbrist
1989 - i
e
RPE65
2008 Strimvelis ® Luxturna ®
Glybera ® Exondys ©

2?

Lipoproteinlipasbrist.

Duchennes
muskeldystrofi

@

Number of Gene Therapy Clinical Trials
Approved Worldwide 1989 - 2018
Updoted August 2018

e e e e 144

The Journal of Gane Medicine, © 2018 John Wiley ond Sons Ud

Pagaende genterapi

Indications Addressed by Gene Therapy Clinical Trials

WILEY

Cancer diseases 66% (n=1852)
N Monogenic diseases 11.4% (n=320)
A Infectious diseases 6.6% (n=184)
\ Cardiovascular diseases 6.5% (n=183)

Neurological diseases 1.7% (n=49)
Oculor diseases 1.2% (n=35)
Inflammatory diseases 0.5% (n=15)

/ Other diseases 2.1% (n=60)

7 Gene marking 1.8% (n=50)

Healthy volunteers 2% (n=57)
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The Journal of Gene Medicine, © 2018 John Wiley and Sons Lid

Pagaende genterapi

Vectors Used in Gene Therapy Clinical Trials @

WILEY

Adenovirus 19.5% (n=561)
Retrovirus 17.3% (n=499)
MNaked/Plasmid DNA 15.9% (n=459)
Adeno-associated virus 7.9% (n=227)
Lentivirus 8.2% (n=236)

Vaccinia virus 6.4% (n=183)
Lipofection 4.1% (n=119)

Poxvirus 3.8% (n=109)

Herpes simplex virus 3.3% [n=95)
Other vectors 8.1% (n=232)

@ Unknown 5.5% (n=159)

(I XYY TT]

The Jaurnal of Gene Medicine, € 2018 John Wiley and Sons Lid
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Pagdende genterapi

Phases of Gene Therapy Clinical Trials

WILEY

Vad ska vi behandla?
Hur ska vi klassificera?
Phase | 56% [n=1572) Nar ska vi behandla?
Phase I/1l 21.7% (n=608}
Phase Il 16.8% [n=470)
Phase /Ul 1% (n=27)
Phase Il 4% (n=113)
Phase IV 0.2% [n=5)
Single subject 0.4% (n=10)

200000

The Journal of Gene Medicine, & 2018 John Wiley and Sons Lid
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vy
Blindness

CLUAP1, DTHD1, GDF6, \
1QCB1, LCAS, NMNAT1, \
o7X2, RD3

GNB3, GPR179, GRK1,
GRM6, LRIT3, NYX,
SLC24A1, TRPM1

Retinitis
Pigmentosa |

RAX2,

ABHD12, ADGRV1,
'CDH23, CEP250,
CIB2, HARS, MYO7A,
PCDH15, USH1C, USH1E,*
USHIG, USHITH,*

USRS IR, LZTFL1, MKKS, MKST,
NPHP1, SDCCAGS, TRIM32

ADIPOR1, BBIP1, BBS10,

Usher
Syndrome

Leber Congenital
" Amaurosis

ADAM, ATF6, C210rf2,
CACNA2D4, CDHR,
CNGA3, CNGB3, CNNM4,
COD2,* CORDA4,* CORDS,*
CORDI17,*
KCNV2,
PITPNM3, POC1B, RAB25,

TTLLS, UNC119.

Bardet-Biedel
Syndrome

Cone/Cone-Rod
Dystrophies

GNATZ, GUCATA,
PDEGC, PDESH,

RCD1,* RIMS1,

CACNATE,
GNATT,
e CSNB

18

Congenital Stationary

Blindness

CLUAP1, DTHD, GDFé,

GNB3, GPR179, GRK1, 1QCB1, LCAS, NMNATT,
RS ames oma

Fler ar pa vag!

COH 1o, won v, uriie,

USHIG, USHIH, 55:&955’%7 Bﬁpggsl
Usher USH1K.* WHRN. St
Syndrome NPHP1, SDCCAGS, TRIM32

Mer an 260 olika

gener har identifierats
mmn 5OM Orsak till arftliga &
retinala sjukdomar ...

Leber Congenital
. Amaurosis

Cone/Cone-Rod

OHRI,
SNNM4,

32

73
119

NAT1,
S CSNB

P

‘ LCA

Bardet-Biedel
Syndrome

TABLE 1

Clinical Classification of Inherited Retinal Disease

Retinal Degeneration
Abnormal Full Fisld ERG

Progreszive Stationary Progrezsive
tion ABCA4 Spectrum
od-cone Dystrophies « Achromatopsia Stargardt/Fundus Flavimaculatus
+ Cone-rod Dystrophies « Oligocone Trichromacy - Macular Dysfunction

« Cone Dystrophies. « Blue Cone Monochromacy
« Enhanced S-cone Syndrome

« Bradyopsia

- Peripheral Cone

- Peripheral Rod/Cone
Leber Congenital Amaurosis
SECORD/Jevenile RP Bostrophinopathies (BEST1)
 AD Best Vitelliform Macular

XLinked RP Rod System Function Disorders
ARRP = Congenital Stationary Night Blindness | Dystrop
ADRP orns « AR Best Vitellform Macular

Schubert-Borschein, Riggs, etc. | Dystropl

anes « AR Bastrophinopathy

"AD: GNATY, RHO, PDEGB « AD VitreoRetinoChoroidopathy
XL: NYX, CACNATF

AR: GRMS, TRPM1, LRIT, etc.

« Fundus albipunctata (RDH

« Oguchi Discase (AR, GRK1)

« Bardet Bied| Syndromes

 Joubert Syndrome

« Senior Loken Syndrome

« Alstrom Syndrome
Mitochondrial Disorders

« Kearns Sayre Syndrome, etc.
Peroxisomal Disorders

« Zellweger Spectrum, etc. = Benign Familial Flecked Retina
Lysosomal Storage Disorders « Retinitis Punctata Albescens

« Hurler, Hurler Scheie, Scheie  » Alport

Disease, etc.

Spinocerebellar Ataxia 7
Neuronal Ceroid Lipofuscinoses

« CLN3 Related, ete.

PRPH2 Spectrum
« Pattern Dystr

Dorminant Drusen
Doyne Honeycomb Dystrophy.
Malattia Levintenese

Sorsby Macular Dystrophy
Occult Macular Dystrophy

Choroideremia

Gyrate Atrophy

Bietti Crystalline Dystrophy
Late Onset Retinal Dystrophy

Macular Degeneration
Normal Full Field ERG

ophy
« Central Areolar Choroidal Dystrophy

Stationary
North Carolina Macular Dystrophy

Isolated Foveal Hypoplasia

* Oculocutaneous Albinism
 Ocular Albinism
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Mutationstyp

Transcription

RNA
polymerase _ . .
Substitution Sicklecellsanemi

mRNA

Punktmutationer Insertion thalassemia

l En form av beta-

Translation

Deletion Cystisk fibros

polypeptide

21 22

Rhodopsin mutationer som orsakar autosomalt dominant retinitis pigmentosa (ADRP)
och relaterade sjukdomar

A
9000w BTy,
AT fo
= Tag ()
\ SN
3 H £
e. 7

Ni minns detta protein?? oy | el

Disk

N L. ©
For narvarande
kdnner man till drygt
100 olika mutationer i
genen opsin som &r
involverade i
nattblindhet eller
retinitis pigmentosa.
Av dessa ar 89
nukleotidsubstitution
er som orsakar
missense eller
nonsens-férandringar.

Ytre segment

Inre segment

disc membrane/

plasma

intradiscall
extraceluar

= L N

Ly @pPY EF@SRVVG e v
Y@P @5 .A.W. P EY %, oemiong
»AGNH,MNG.E‘NFVVFFS B ﬁ;;:,':ﬂ

e

Retintis punctata abescens

olymorphism
Retnal binding site
Frosing 810

Synaps
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Mutationstyp
Inversion Opitz-Kaveggia syndrom .
Mutationstyp

Deletion Cri du chat syndrom Genamplifiering V'éfgsft?:;mni;fv

Kromosomala
ey Upprepade baspar
Fragile X
it Expanderande 5 0
Duplicat Vi rfi

uplication issa cancerformer TR B syndrorgi.sggggngtons

Chromosome Mutations
S : Translocation Former av leukemi
25 26

Ca 2/3 av alla medfédda retinala
sjukdomar ar fotoreceptor

sjukdomar P Retinitis pigmentosa

Retinaschisin

Samlingsnamn pa ett hundratal
arftliga retinala sjukdomar med
liknande utseende

Inre segment \ TR Nedérvnil o icke di RP
FADH12 CceP2%0 U
Lebercilin . i
MYOVIIA ReaRR ';;‘(‘;:’RT;' dominant 4 co: 550
News ABoA4
= Autosomal recessive
Yttre segment SNAT2 == eucyzn 5%-20%
PrpH = = reoe RP (arRP) T
| Kénsbunden RP
MERTK .
= (XIRP) 5%-15%
RPE6S Unknown: simplex 40%-50%
LRAT
REP1 Digenic RP Very rare

”RP” ingen fullstandig diagnos

27 28
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Vad kan maijligen ga fel?

RPE cell Yttre segment - stav RPE cell Yttre segment - stav
11-cis-RE's ALBP1 ] [ Hthi:k - 11-cis-RE's LB ] [ nv]?uLSk -
jopsin _ opsin _
LA jcRALER ) (11-cis-RALY ) pr LAAT pCRALED i (11-¢is-RAL) ) o
Trar || 11-cis-REH 1-ais-RAL IRBP R LRar | | 11-cis-REH 1-cis-RAL IRBP K
apo-opsin M apo-opsin
__ABPI___ 1-cisRDHs I __ALBPI___ 11-cisADHs i
CRALBP % o : CRALBP | — 5y :
S ii-esRoL & NAD- (NADPH) ABCR ABCAS U iasRoL & NAD: (NADPH)
(NADP-) g F (NADP+)
oot | D pon All-trans-RAL ; o | © pen All-trans-RAL
RPES e NADPH-~, ; RPEGS RGR NADPH-~,
All-frans-RDH's ; AIHI_EJE\RDH‘S
All-trans-RE's L i : All-trans-RE's o
Iy NADP* i i NADP-
L CRBP IRBP ; L CRBP IRBP
LEAT All-trans-ROL <—— All-trans-ROL / LBAT All-trans-ROL «—— All-trans-ROL
LRAT J L LRAT J L

ABCA4 mutationer = Stargardts sjukdom

29 30

Stargardts sjukdom

Yttre segment - stav

IRPB tar inte med sig allt rakt retinal. q
Det som blir kvar i yttersegmenten stddas
bort av transportproteinet ABCA4.

Rhodopsin _
(11-cis-RAL) ) « Vanligen recesiv

* Symtom fére 20 &r,

* Centralt synforlust forst
* Progressiv synforsamring

som kan leda till blindhet

apo-opsin
A

Vid ABCA4 mutation ligger retinal kvar for
lange och bildar den mycket toxiska

All-trans-RAL
produkten A2E, som fagocyteras av RPE. o
Allrans-ROH' 1:10 000

Foljden blir lipofuscin och skada pa RPE NADP- i
och fotoreceptorer redan in yngre ar. IRBP Al oL

J U
ABCA4 mutationer => Stargardts sjukdom men dven andra sasom RP, tapp-stav
dystrofi

31 32
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RPE cell Yttre segment - stav
11-cis-RE’s ALEPY ] [ nthic‘Sk g
fopsin
LRAT SRALRE i (11-cis-RAL) | p
Trar || 11-cis-REH T1-cisAAL IRBP
apo-opsin M
RLBP1 11-cis-RDH's '
DHS.
CRALBP 7 NADH
11-cis ROL. NAD- (NADPH) ABCR ABCA¢
(NADP?)
Rpots- All-trans-RAL
isamarass| =2 PG
RPEGS
All-trans-RE's
. CRBP | IRBP
Tar All-trans-ROL TT

RDH12 mutationer = Lebers kongenitala amauros

RPE cell Yttre segment - stav
11.cis-RE's RALBPT ] [ m]:_);sk g
opsin
LRAT :cn.\ua:p i (11-eis-RAL) ) g
Trar || 11-cis-RER 11-cis-RAL IRBP.
apo-opsin M
ALBP1 -cis-ADH's A
RDH5
CRALBP 7 NADH
11-gis-ROL. NAD- (NADPH) ABCR ABCA4
(NADP+)
All-trans-RAL
NADPH
All-trans-ADH's
All-trans-RE's i
NADP-
| CRBP IRBP
LBAT All-trans-ROL «—— All-trans-ROL
LRAT TL

RPE65 mutationer = Lebers kongenitala amauros

33

34

Lebers Kongenitala Amauros

* Beskriven av Leber pa 1800-talet
* Medfodd
* Amauros

* Fotoreceptorerna utvecklas inte

* Incidens 1:80000 nyfodda

* Orsakas av flera gener bl.a.
* RDH12
* RPE65
* LRAT

RPE cell Yttre segment - stav
1-cis-RE's RLEPY ] [ Disk
Rhodopsin
(11-¢is-RAL)
LRAT | [ 1-cis-pen ¢ LY
apo-opsin mil
ALBP1 4
CRALBP
11-0s-ROL NAD* (NADPH) ABCR ABCAL
(NADP?)
Rpats- Fan All-trans-RAL.
“HpEas i NADPH
Alktrans-FADH.
All-trans-RE's ROHIZ
NADP*
t m CRBP IRBP.
All-trans-ROL =——— All-trans-ROL
St JL

LRAT mutationer = retinitis pigmentosa eller Lebers kongenitala amauros

35
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RPE cell Yttre segment - stav
11-cis-RE’s ALEPY ] [ Disk
Rhodopsin
LRAT SRALRE i (11-cis-RAL) | p
rar || M-osRER -aeRAL T HIHER
apo-opsin M
RLBP1 11-cis-RDH's
RDHS
CRALEP = NADH
11-cisROL NAD- (MADPH) ABCR ABCAS
(NADP?)
Joscs 7 pon All-trans-RAL
APEGS e NADPH
All-frans-RDH's
All-trans-RE's ROH1Z
NADP*
CRBP | IRBP
LEAT All-trans-ROL <—— All-trans-ROL
LRAT J L

RGR mutationer = recessiv retinitis pigmentosa

RPE cell Yttre segment - stav
11.cis-RE's RLEPY ] [ Disk
Rhodopsin
CRALEP
SRR | [ 1-cepen [:,,W;L l (1-GisRAL) )

apo-opsin M
NADH
(NADPH) ABGR ABCAL
All-trans-RAL
NADPH
Al-frans-ADH's
All-trans-RE's i
NADP+
| CRBP. IRBP
LBAT All-trans-ROL «—— All-trans-ROL
LRAT J L

CRALBP mutations = Bothnia dystrofi ( nonsyndromisk autosomal recessiv retinitis pigmentosa )

37

38

Bothnia dystrofi (Burstedt et al, 1999)

Form av RP som hos unga visar sig som
* nattblinhet
* retinitis punctata albescens,

1 yngre vuxen alder foljs detta av
* makuladegeneration

¢ pigmentering

¢ synskdrpa <0.1

Inre segment

Yttre segment

Fotoreceptorer |

APLT

FDH12

39
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Kongenital kdnsbunden retinoschisis (XLRS)

Schis=delning

Nedsatt visus (ca 0.8 — FR)
Paverkad b-vag - ERG

Synfalt - ofta perifer inskrankningar
Prevalens 1:5000-1:25000

Microcystiska forandringar i makula
Spoke wheel monster
Skiktbildning i alla retinala lager.

Inre segment

Yttre segment

Fotoreceptorer ‘

Retinoschisin

41

42

Ushers syndrom

Ushers syndrom typ |

« grav horselskada

* nedsatt balans

* retinitis pigmentosai barnaren

Ushers syndrom typ Il

* mattlig horselnedsattning

+ inga balanssvarigheter

« senare debut av synstérningarna (tonaren)

Ushers syndrom typ 1l

mattlig horselnedsattning

mattliga balansbesvar -> uttalade med aren
Synstérningen i barndomsaren

Ofta tidig katarakt (30-ars alder)

Fotoreceptor Harcell

Involverade gener: MYO7A, Harmonin,
CDH23, PCDH15, SANS, Usherin, VLGR1,
Whirlin, Clarin-1

Inre segment

Yttre segment

Fotoreceptorer ‘

Retinoschisin

e <
cren
WeDH1—

TULPY
_ceros
—frrone

s

Lebercilin—_

=
=

RPESS
LRAT
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Sjukdom involverande tappar Behandling
Tappdystrofi - Akromatopsi o
A2 Hur ska man kunna bota en arftlig sjukdom?
(i) ;f:‘"eﬂ: CNGB3
GNAT2 mutation — > °:a""e‘
s <o [
transducin e subenheter CNG-
1 - kanel
RS 8 00t @ =
oSt Bhodopsin kinase  Recoverin Na‘~Ca?* exffhanger
45 46
Gene Augmentation
* Monogena sjukdomar
Genterapi=Genterapi? + Konsbundna
Gyosie « Recessiva Gyosno
u q Gene
Ersatt protein Augmentation
47 .. . . 48
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Barare av gen - Vektor

Vektor + frisk gen
e - A
§ Frisk gen é;
o
Inget ¥ Fungerande
funktionelt gere
. — protein
protein =
Retinal cell Retinal cell
Ersatt protein AU gr‘?eeggti - Ersétt protein AU gr‘?eesgti -
49 50
CRISPR
Gene Editing o ‘ ‘
MO TR
+ Monogena sjukdomar e
* Konsbundna - 2
+ Dominanta — p—
""""""" y( I
b pna e a e
sttt el
Fixa felaktigt Gene Editing Fixa felaktigt Gene Editing
protein protein
51 .. . . 52
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Vektor + CRISPR + frisk gen

K
W g

' Fungerande

Jamforelse av virusvektor vid genterapi

Cell Genome

Adenovirus Adeno-Associated Virus (AAV) Lentivirus (retrovirus)
Pathogenic Low No No
Integration Into Target No No* Yes

Very low with subretinal delivery; Low
Higher with intravitreal delivery

Immunogenicity

Infects Dividing Cells Yes Yes Yes
protei n Infects Non-dividing Cells | Yes Yes Yes (with less efficiency)
X
= Transgene Expression Transient Prolonged Prolonged

Y (Transient or stable) (Transient or stable)

Relative Viral Titer Very High High High
Retinal cell Carrying Capacity 75kb 4549 Kb) 8kb
*Native AAV will integrate, but recombinant AAY rarely does.
Fixa felaktigt -
. Gene Editin:
protein 9
RNA Transcript Editing RNA Transcript Editing

Antisense oligonucleotides (ASO) terapi

Phosphate
Backbone

*  Kand mutation

* RNA - selektivt blockera
» Multigena sjukdomar

* Kénsbundna

* Recessiva

* Dominanta

Base pair

Thymine

Guanine

Stoppa RNA
felaktigt Transcript
protein Editing

Antisense oligonukleotid (ASO) terapi

* Recessiva sjukdomar kan det innebéra blockad av patologiskt del av proteinet
och resterande fungerar ex CEP290. Mutationen sitter i ett intron.

+ Vid dominant RP att man blockerar den patologiska allellen ex RHO23

« Det behovs ej vehiklar eller virus for transport av RNA. Man férandra basen
(backbone of the nucleobase) till RNA sa att de direkt passera in i cellen

« Halveringstid i cellen c:a 45 dagar
* Behandling planeras fyra ganger/ar
« Behandling genom intravitreala injektioner

* Motsatt genterapi dar behandling sker inom lokaliserat omradet kan denna
spridas till stérre omrade

Stoppa RNA
felaktigt Transcript
protein Editing

55
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ASO - oligonukleotid

B

&5 % 1. Gene Augmentation: Ersatt saknat eller felaktigt protein

= Fungerande genom att lagga till en "ny frisk gen”

O protein 2. Gene Editing: Ratta felaktigt protein genom att andra
genmutationen
Retinal cell 3. RNA Transcript Editing (Antisens oligonukleotid terapi):
Stoppa RNA Stoppa produktion av felaktigt protein eller "ratta” till
felaktigt Transcript
protein Editing mMRNA

57

Mutation-independent rhodopsin gene therapy
by knockdown and replacement with a single AAV vector.

Dominant form av RP — RHO mutation

AAV vektor med shRNA och RHO-gene

protein levels.

Subretinal vector injections led to nearly complete
suppression of endogenous canine RHO RNA, while the
replacement cDNA resulted in up to 30% of normal RHO

58

RPEG65 | (AAV2)
RPEG5 | (AAV2)
RPEG5 | (AAV2)
RPEG6S | (AAV2)

Florida, UPenn
Spark Therapeuties: USA.
AGTC: USA
Spark Therapeuties: USA

Leber

is (LCA) - Antisense oli

CEP290 (450)

ProQR Therapeutics, USA

Ci

ia (CHM)

CHM] (AAV2)
CHM (AAV2)
CHM / (AAV2)

Spark Therapeutics: USA.
Byron Lam: Bascom Palmer, USA

Tubinge, Tyskland

X-linked

isis (XLRS)

RSI/(AAVS)
RSI/(AAV2LYF)

NEL NIH Clinical Center, USA

AGIC, USA

ia (ACHM)

CNGB3/(AAV)
CNGB3 / (AAV)
CNGA3/ (AAV)
CNGA3/(AAV)

AGTC, USA
MeiraGTs, UK
AGTC, USA

Tubinge, Tyskland

Stargardt (STGD)

ABCA4/ (EIAV)

Sanofi Paris, Casey lowa

Usher syndrome (USH)

MYO74/ (EIAV)

Sanof Pars (UshStat), Casey lowa.

Retinitis pif

PDEGB (A4V)

Horama, Frankrike

Retinitis pif

(RP)- O,

Channelrhodopsin-2 (ChR2)/ (AAY)

Allergan (RetroSense Therapeutics), GenSight

X-bunden Retinitis pi;

single AAV vector. CIDECIYAN AV, Sudharsan R, Dufour VL, Massengill MT, Iwabe S, Swider

RPGR(AAV) AGIC, Ush.
M, Lisi 8, Sumaroka A, Marinho LF, Appelbaum T, Rossmiller B, Hauswirth WW, Jacobson RPGR(AAV) T
SG, L GD, Beltran WA, Sciences

USA, 115155} 'E8547-E8556, 2018. RPGR#V) NightStar, USA

59
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Aktuella kliniska behandlingsstudier vid &rftliga nathinnesjukdomar

Behandling av LCA 10 (Cys998X i CEP290)

CEP290 Pre-mRNA

Interim results of the QR-110 phase 1/2 GAGTA

trial (PQ-110-001) ¥

The results of the interim analysis are encouraging. [ splioing ———3

Approximately 60% of participants showed

improvements in visual acuity and functional vision | [Exonzs[ x  [exon27] [Exon 26 [ Exon 27] RNA

after three months. ¥ ¥

ProQR expects to start a Phase 2/3 trial outer

called "ILLUMINATE" in 2019 Comi
/™ Connecting

cilium

Basal exon skippil i i i EP290

Barny 11, Perrault 11, Michel C1, Soussan M1, Goudin N2, Rio M3, Thomas S4, Attié-Bitach T4,
Hamel C5, Dollfus H6, Kaplan J1, Rozet JM1, Gerard X1. Hum Mol Genet. 2018 May 16.

Lenadogene Nolparvovec (LN) — behandling av
ND4-mutation associerad hereditdra optikusneuropati (LHON)
(11778G>A)

Mitokondriesjukdom
Mutationen leder till GC-d6d och optikusatrofi

3 pagdende fas 3 studier (37 behandlade 6gon/37 sham)
RESCUE <6 man

REVERSE >6 man till 1 ar

del11 bttre

REFLECT > 1 ar
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Efficacy and safety of voretigene neparvovec (AAV2-hRPE65v2)
in patients with RPE65-mediated inherited retinal dystrophy:
a randomised, controlled, open-label, phase 3 trial.

20 patienter behandlade patienter

9 kontrollpatienter
Vitrektomi och subretinal vid injektion av likemedlet.

BAda gonen behandlades men inget 5ga i kontrollgruppen.
Ett &r efter behandling hade man inte iakttagit ngra allvarligare komplikationer till det kirurgiska ingreppet
och inga tecken pa storre immunologiska reaktioner.

Undersskningarna efter ett ar visade p3 signifikant forbttring betraffande synfalt, synskarpa samt framforallt formagan att
lsttare och snabbare klara mobilitetstesten (MLMT) jamfort med kontrollgruppen.

| genomsnitt gick den behandlande gruppen fréan att klara MLMT vid 50 lux till 4 lux
65% klarade den lagsta gransen 1 lux vid 1 &rs matning, ingen av de obehandlade klarade detta

Luxturna

iated inhert i i trolled, open-label, phase 3 trial.
Russell S1, Bennett J2, Wellman JA3, et al. Lancet. 2017 Aug 26;390(10097):849-860
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