
 

  

Press Release  

  
GenSight Biologics Announces Publication Analyzing 

Visual Parameters of ND4-LHON Subjects before 
LUMEVOQ® treatment in Phase III Trials  

• In the first 6 months post-vision loss (RESCUE patients before 
treatment), each month after onset was associated with a mean 
visual acuity loss of +0.24 LogMAR (-12 ETDRS letters equivalent) 

• Time from onset was not associated with substantial worsening of 
visual acuity for patients between 6 and 12 months post-vision loss 
(REVERSE patients before treatment) 

• Cross-sectional analysis reinforces knowledge of LHON natural 
history progression: an acute phase in the first months is followed by 
relative stabilization during the dynamic phase  

 

Paris, France, September 9, 2021, 7:30 am CET – GenSight Biologics (Euronext: SIGHT, ISIN: 
FR0013183985, PEA-PME eligible), a biopharma company focused on developing and commercializing 
innovative gene therapies for retinal neurodegenerative diseases and central nervous system disorders, 
today announced that the Journal of Neuro-Ophthalmology has published a paper on a cross-sectional 
analysis of the baseline (pre-treatment) characteristics of the ND4-LHON subjects enrolled in the RESCUE 
and REVERSE Phase III trials of LUMEVOQ®.  
 
The paper*, published in the September issue under the title “Cross-Sectional Analysis of Baseline Visual 
Parameters in Subjects Recruited into the RESCUE and REVERSE ND4-LHON Gene Therapy Studies”, 
confirms drastic loss of visual function and anatomy in the year after onset of vision loss due to Leber 
hereditary optic neuropathy (LHON) caused by the G11778A mutation in the ND4 gene.  
 
“This cross-sectional analysis of patients with strict examination protocols demonstrates that once 
symptomatic with ND4-LHON, visual acuity and retinal structures rapidly deteriorate over months to a 
level of legal blindness,” commented lead author Dr. Mark L. Moster, MD, Department of Neuro-
Ophthalmology, Wills Eye Hospital and Professor of Neurology and Ophthalmology at Thomas Jefferson 
University, Philadelphia, United-States. Dr. Moster, who was also an Investigator in the RESCUE and 
REVERSE trials, added, “These findings emphasize the need for early diagnosis and potential gene 
therapy in these patients.” 
 
GenSight Biologics’ gene therapy LUMEVOQ® was submitted for marketing approval in Europe in 
September 2020 after RESCUE and REVERSE demonstrated visual acuity improvements among patients 
treated with LUMEVOQ®.   
 
The cross-sectional analysis of baseline data showed that best-corrected visual acuity (BCVA) values 
substantially worsened in the first 8 months after onset of vision loss and were globally off-chart after 8 
months of vision loss. Linear regression analysis of individual data points showed that each month of vision 
loss was associated with a mean visual acuity loss of +0.24 LogMAR (-12 ETDRS letters equivalent) in 
the eyes of untreated RESCUE patients with less than 6 months of vision loss. In the eyes of untreated 



 

  

REVERSE patients with 6 to 12 months of vision loss, each month was associated with little further visual 
acuity deterioration (on average +0.02 LogMAR, -1 ETDRS letter equivalent). 
 

Figure 1. BCVA in untreated ND4-LHON patients as a function of duration of vision loss 

 
BCVA: best-corrected visual acuity 
N: number of observations pooled together to calculate the means. Individual BCVA values were collected 
at screening and inclusion, then grouped and averaged by time since onset of vision loss. Due to a very 
low number of observations available before onset of vision loss, no standard error was calculated. 

 
When the RESCUE and REVERSE sub-samples were compared, mean visual acuity, contrast sensitivity, 
and parameters of retinal anatomy measured by spectral-domain optical coherence tomography 
(SD-OCT) were significantly worse in eyes with 6 to 12 months of vision loss, compared to those in eyes 
with up to 6 months of vision loss. 
 
The baseline data were collected on two pre-injection visits among the 76 subjects in the RESCUE and 
REVERSE clinical trials. At enrollment, subjects were over 15 years old and had between 0 and 6 months 
of vision loss in RESCUE, and 6 to12 months of vision loss in REVERSE. Baseline data were grouped 
and averaged according to time since onset of vision loss, in order to describe the variation of visual 
parameters over the first year after disease onset. 
 
The findings reinforce the medical consensus on the natural history of LHON over the first year post-vision 
loss, in which an acute phase of visual decline in the first months after onset is followed by a relative 
stabilization of visual acuity in the dynamic phase of the disease.a This pattern, in combination with the 
very low rate of spontaneous partial recovery of visual acuity in patients with the G1178A mutation and 
later onset (at 15 and over)b, suggests that ND4-LHON patients matching the RESCUE and REVERSE 
populations have an acute need for therapeutic intervention. 
 
The paper is available at https://journals.lww.com/jneuro-
ophthalmology/Fulltext/2021/09000/Cross_Sectional_Analysis_of_Baseline_Visual.4.aspx . 

https://journals.lww.com/jneuro-ophthalmology/Fulltext/2021/09000/Cross_Sectional_Analysis_of_Baseline_Visual.4.aspx
https://journals.lww.com/jneuro-ophthalmology/Fulltext/2021/09000/Cross_Sectional_Analysis_of_Baseline_Visual.4.aspx
https://journals.lww.com/jneuro-ophthalmology/Fulltext/2021/09000/Cross_Sectional_Analysis_of_Baseline_Visual.4.aspx


 

  

 
 
*About the paper: 

 
Cross-Sectional Analysis of Baseline Visual Parameters in Subjects Recruited into the RESCUE 

and REVERSE ND4-LHON Gene Therapy Studies  
 
Authors: Mark L. Moster,1 Robert C. Sergott,1 Nancy J. Newman,2, Patrick Yu-Wai-Man,3,4,5,6 Valerio 
Carelli,7,8 Molly Scannell Bryan,9 Gerard Smits,10 Valérie Biousse,2 Catherine Vignal-Clermont,11,12 
Thomas Klopstock,13,14,15 Alfredo A. Sadun,16 Adam A. DeBusk,1 Michele Carbonelli,7 Rabih Hage,11,12 
Siegfried Priglinger,17 Rustum Karanjia,16,18 Laure Blouin,19 Magali Taiel,19 Barrett Katz,20 José Alain 
Sahel,21,22,23,24 for the LHON study group.  
 
Affiliations: 
1 Departments of Neurology and Ophthalmology, Wills Eye Hospital and Thomas Jefferson University, Philadelphia, 
PA, USA. 

2 Departments of Ophthalmology, Neurology and Neurological Surgery, Emory University School of Medicine, 
Atlanta, Georgia USA. 

3 Cambridge Centre for Brain Repair and MRC Mitochondrial Biology Unit, Department of Clinical Neurosciences, 
University of Cambridge, Cambridge, UK. 

4 Cambridge Eye Unit, Addenbrooke’s Hospital, Cambridge University Hospitals, Cambridge, UK. 
5 Moorfields Eye Hospital, London, UK. 
6 UCL Institute of Ophthalmology, University College London, London, UK.  
7 IRCCS Istituto delle Scienze Neurologiche di Bologna, UOC Clinica Neurologica, Bologna, Italy.  
8 Unit of Neurology, Department of Biomedical and Neuromotor Sciences (DIBINEM), University of Bologna, 
Bologna, Italy.  

9 Institute of Health Research and Policy, University of Illinois, Chicago, Chicago, Il 
10 Statistics Consultant, GenSight Biologics, CA, USA 
11 Department of Neuro Ophthalmology and Emergencies, Rothschild Foundation Hospital, Paris, France. 
12 Centre Hospitalier National d’Ophtalmologie des Quinze Vingts, Paris, France.  
13 Department of Neurology, Friedrich-Baur-Institute, University Hospital, LMU Munich, 80336 Munich, Germany. 
14 German Center for Neurodegenerative Diseases (DZNE), Munich, Germany. 
15 Munich Cluster for Systems Neurology (SyNergy), Munich, Germany. 
16 Doheny Eye Center UCLA, Department of Ophthalmology David Geffen School of Medicine at UCLA, Doheny Eye 
Institute, Los Angeles, CA, USA 

17 Department of Ophthalmology, University Hospital, LMU Munich, 80336 Munich, Germany 
18 Department of Ophthalmology, University of Ottawa Eye Institute, Ottawa ON Canada 
19 GenSight Biologics, Paris, France. 
20 Medical Consultant, GenSight Biologics, USA 
21 Sorbonne Université, INSERM, CNRS, Institut de la Vision, 75012 Paris, France 
22 Fondation Ophtalmologique A. de Rothschild, 25-29 rue Manin, 75019 Paris 
23 Department of Ophthalmology, The University of Pittsburgh School of Medicine, Pittsburgh, USA 
24 CHNO des Quinze-Vingts, Institut Hospitalo-Universitaire FOReSIGHT, INSERM-DGOS CIC 1423, Paris, France 
 
Notes: 
a  Carelli V, Carbonelli M, de Coo IF, et al. International Consensus Statement on the Clinical and Therapeutic 

Management of Leber Hereditary Optic Neuropathy. J Neuroophthalmol. 2017 Dec;37(4):371-381. 
b Newman NJ, Carelli V, Taiel M, Yu-Wai-Man P. Visual Outcomes in Leber Hereditary Optic Neuropathy Patients 

with the m.11778G>A (MTND4) Mitochondrial DNA Mutation. Journal of Neuro-Ophthalmology. 2020 
Dec;40(4):547-557. 
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About GenSight Biologics  

GenSight Biologics S.A. is a clinical-stage biopharma company focused on developing and commercializing innovative 
gene therapies for retinal neurodegenerative diseases and central nervous system disorders. GenSight Biologics’ 
pipeline leverages two core technology platforms, the Mitochondrial Targeting Sequence (MTS) and optogenetics, to 
help preserve or restore vision in patients suffering from blinding retinal diseases. GenSight Biologics’ lead product 
candidate, LUMEVOQ® (GS010; lenadogene nolparvovec), has been submitted for marketing approval in Europe for 
the treatment of Leber Hereditary Optic Neuropathy (LHON), a rare mitochondrial disease affecting primarily teens 
and young adults that leads to irreversible blindness. Using its gene therapy-based approach, GenSight Biologics’ 
product candidates are designed to be administered in a single treatment to each eye by intravitreal injection to offer 
patients a sustainable functional visual recovery.  
 
About Leber Hereditary Optic Neuropathy (LHON) 

Leber Hereditary Optic Neuropathy (LHON) is a rare maternally inherited mitochondrial genetic disease, characterized 
by the degeneration of retinal ganglion cells that results in brutal and irreversible vision loss that can lead to legal 
blindness, and mainly affects adolescents and young adults. LHON is associated with painless, sudden loss of central 
vision in the 1st eye, with the 2nd eye sequentially impaired. It is a symmetric disease with poor functional visual 
recovery. 97% of patients have bilateral involvement at less than one year of onset of vision loss, and in 25% of 
cases, vision loss occurs in both eyes simultaneously. The estimated incidence of LHON is approximately 800-1,200 
new patients who lose their sight every year in the United States and the European Union.  
 
About LUMEVOQ® (GS010; lenadogene nolparvovec)  

LUMEVOQ® (GS010; lenadogene nolparvovec) targets Leber Hereditary Optic Neuropathy (LHON) by leveraging a 
mitochondrial targeting sequence (MTS) proprietary technology platform, arising from research conducted at the 
Institut de la Vision in Paris, which, when associated with the gene of interest, allows the platform to specifically 
address defects inside the mitochondria using an AAV vector (Adeno-Associated Virus). The gene of interest is 
transferred into the cell to be expressed and produces the functional protein, which will then be shuttled to the 
mitochondria through specific nucleotidic sequences in order to restore the missing or deficient mitochondrial function. 
“LUMEVOQ” was accepted as the invented name for GS010 (lenadogene nolparvovec) by the European Medicines 
Agency (EMA) in October 2018. 
 
About RESCUE and REVERSE  

RESCUE and REVERSE are two separate randomized, double-masked, sham-controlled Phase III trials designed to 
evaluate the efficacy of a single intravitreal injection of GS010 (rAAV2/2-ND4) in subjects affected by LHON due to 
the G11778A mutation in the mitochondrial ND4 gene.  
 
The primary endpoint measured the difference in efficacy of GS010 in treated eyes compared to sham-treated eyes 
based on Best-Corrected Visual Acuity (BCVA), as measured with the ETDRS at 48 weeks post-injection. The 
patients’ LogMAR (Logarithm of the Minimal Angle of Resolution) scores, which are derived from the number of letters 
patients read on the ETDRS chart, was used for statistical purposes. Both trials were adequately powered to evaluate 
a clinically relevant difference of at least 15 ETDRS letters between treated and untreated eyes adjusted to baseline. 
 
The secondary endpoints involved the application of the primary analysis to best-seeing eyes that received GS010 
compared to those receiving sham, and to worse-seeing eyes that received GS010 compared to those that received 

mailto:tgidoin@gensight-biologics.com
mailto:jtimberlake@rooneypartners.com
mailto:gvanrenterghem@lifesciadvisors.com
mailto:j.palmer@orpheonfinance.com


 

  

sham. Additionally, a categorical evaluation with a responder analysis was evaluated, including the proportion of 
patients who maintain vision (< ETDRS 15L loss), the proportion of patients who gain 15 ETDRS letters from baseline 
and the proportion of patients with Snellen acuity of >20/200. Complementary vision metrics included automated 
visual fields, optical coherence tomography, and color and contrast sensitivity, in addition to quality of life scales, 
bio-dissemination and the time course of immune response. Readouts for these endpoints were at 48, 72 and 96 
weeks after injection. 
 
The trials were conducted in parallel, in 37 subjects for REVERSE and 39 subjects for RESCUE, in 7 centers across 
the United States, the UK, France, Germany and Italy. Week 96 results were reported in 2019 for both trials, after 
which patients were invited to a long-term follow-up study that will last for three years. 
 
ClinicalTrials.gov Identifiers: 
REVERSE: NCT02652780 
RESCUE: NCT02652767 
 


	About GenSight Biologics
	About Leber Hereditary Optic Neuropathy (LHON)
	About LUMEVOQ® (GS010; lenadogene nolparvovec)
	LUMEVOQ® (GS010; lenadogene nolparvovec) targets Leber Hereditary Optic Neuropathy (LHON) by leveraging a mitochondrial targeting sequence (MTS) proprietary technology platform, arising from research conducted at the Institut de la Vision in Paris, wh...
	About RESCUE and REVERSE


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


