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A Corrigendum on

Usefulness and Potential Pitfalls of Long-Acting Growth Hormone Analogs
by Yuen KCJ, Miller BS, Boguszewski CL, Hoffman AR. (2021). Front. Endocrinol. 12:637209.
doi: 10.3389/fendo.2021.637209

ERROR IN TABLE 1, 5" COLUMN, 19™ ROW

In the original article, there was a mistake in Table 1 as published. In Table 1, 5™ column, 19" row,
the company “Alteogen” under the “Current Status” column was incorrectly stated that the
company was “bankrupt in 2009”. This statement is incorrect as the company remains a
currently viable bio-tech company globally.

The authors apologize for this inadvertent error with the statement and a modified Table 1 is
provided below, where the statement “bankrupt in 2009” is now deleted. This new table does not
change the scientific conclusions of the article in any way. The original article has been updated.

Copyright © 2021 Yuen, Miller, Boguszewski and Hoffman. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
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Yuen et al.

Corrigendum: Long-Acting Growth Hormone Analogues

TABLE 1 | Overview of the development history of LAGH analogues.

Company LAGH Modification to GH Frequency of Current status Research data
analog molecule administration

Depot Formulation Depot Chemical
Altus ALTU-238 Long-extended release 7 days Althea acquired assets in 2010 No further studies planned
Pharmaceuticals formulation using protein

crystallization technology (22

kDa) (39)
Critical CP0O16 Supercritical carbon dioxide, 14 days Company under liquidation Evidence of ongoing studies at other
Pharmaceuticals formed when CO, exceeds corporations

its thermodynamic critical

point, used to create the

depot (22 kDa) (39)
Genentech Nutropin Encapsulated in 14 days Removed from market (39)

Depot® biocompatible,

biodegradable, polylactide-

coglycolide polymer

microsphere (22 kDa) (40)
LG Life Eutropin Microparticles containing GH 7 days Marketed in Korea for childhood Phase 3 trial in CGHD suggest non-inferiority
Sciences, Ltd Plus™ incorporated into sodium GHD; approved in Europe but not (41), safety data from a Korean registry

(LB03002) hyaluronate and dispersed in marketed in the EU database in children with growth disorders

an oil base of medium-chain
triglycerides (22 kDa)

(42), Phase 2 trial in children with ISS
demonstrated non-inferiority and well-
tolerated (43)

PEGylated Formulations

PEGylation prolongs in vivo mean residence time of GH, through slowing absorption and protection from proteolysis

Ambrx ARX201

Bolder BBT-031

BioTechnology

GeneScience Jin‘[rolong®

Pharmaceuticals

Co, Ltd

Novo Nordisk NNC126-
0083

Pfizer PHA-794428

30-kDa PEG added to 7 days
unnatural amino acid

incorporated into GH (52

kDa)

Site-specific PEGylated GH 7 days
analog (not available) (planned)

40-kDa PEG attached to GH 7 days (13,16)
(62 kDa)

43-kDa PEG residue 7 days
attached to glutamine 141

(65 kDa)

Branched 40 kD PEG on N- 7 days

terminus of GH (62 kDa)

No longer being developed (39) due
to PEGylated-containing vacuoles in

the epithelial cells of the choroid
plexus in monkeys (44)
Preclinical studies (45)

Marketed in China for CGHD

Unsatisfactory IGF-I profile peak and

duration (46)

High rate of lipoatrophy at injection
site (47)

Phase 3 studies show good IGF-| profile,
Phase 4 studies now ongoing

No longer being developed as of 2011

No longer being developed as of 2009

Pro-Drug formulation

Mechanism of conversion to active drug

Ascendis TransCon Unmodified rhGH transiently 7 days (8, 12, Phase 2 studies in CGHD and Completed Phase 3 study in CGHD and data
GH® (ACP- bound to a PEG carrier 14, 18, 48) AGHD showed comparable GH and  submitted to FDA and EMA
001) molecule via a self-cleaving IGF-1 profile to daily GH dosing
linker that is dependent upon Phase 3 studies in CGHD showed Phase 3 study in AGHD currently planned
pH and temperature (22 positive growth response (49)
kDa)
Non-covalent albumin Albumin binding
binding GH compound(s)
Novo Nordisk A/ Sogroya® Single-point mutation in GH, 7 days (52) Phase 2 studies in CGHD showed Phase 3 studies in CGHD, Phase 2 studies in
S (NNCO195- with albumin binding moiety comparable IGF-I profile to daily GH ~ SGA
0092) attached (non-covalent dosing (53)
albumin-binding properties) Phase 3 studies in AGHD well
(50, 51) (23 kDa) tolerated (54-56)
Approved by the FDA in August
2020 for use in AGHD but not
marketed yet
GH Fusion Proteins Protein fused with GH
Ahngook AG-B1512 Recombinant GH genetically 14 or 28 days  Preclinical studies show IGF-I level Ongoing research
Pharmaceutical fused to a polypeptide linker  (57) elevation sustained for 20 days
Co, Ltd and an anti-human serum

albumin Fab antibody (~72
kDa)

(Continued)
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TABLE 1 | Continued

Company LAGH Modification to GH Frequency of Current status Research data
analog molecule administration

Alteogen ALT-P1 rhGH fused with NexP™, unknown Stopped Phase 2 study in CGHD

recombinant a1-antitrypsin (59)

(~74 kDa) (58)
Asterion ProFuse™ GH binding protein (~82 1 month Preclinical studies to provide

GH kDa) (60) (planned) intravascular stores of inactive GH

Genexine and GX-H9 rhGH fused to hybrid non- 7-14 days (62) Phase 2 studies in AGHD completed Phase 3 studies in CGHD with twice-monthly
Handok cytolytic immunoglobulin Fc (63) dosing ongoing

portions of IgD and IgG4 Phase 2 studies in CGHD showed

(100 kDa) (61) reassuring height changes
Hanmi LAPS rhGH Homodimeric aglycosylated ~ 7-14 days (64) Phase 2 in AGHD show good Phase 3 studies in AGHD (65)
Pharmaceutical ~ (HM10560A)  I1gG4 Fc fragment (~51 kDa) tolerability
Co (64)
JCR JR-142 Engineered hGH fused at C- 7 days Preclinical trials Phase 1 study completed (67)
Pharmaceuticals terminus with modified

human serum albumin at N-
terminus (~88 kDa) (66)

OPKO Health Somatrogon  rhGH fused to three copies 7 days (11, 15) Phase 2 studies in CGHD (68), Phase 3 study in CGHD completed (69), and
and Pfizer (MOD-4023)  of carboxyl-terminal peptide Phase 3 studies in AGHD did not extension studies now ongoing

(CTP) of hCG B-subunit (47.5 meet primary endpoint of truncal fat

kDa) reduction (17)

Phase 3 studies in CGHD showed
non-inferior improvement in height
velocity with good tolerability

Teva Albutropin Human serum albumin fused 7 days (9,10) Studies in AGHD discontinued for
(TV-1106) to N-terminus of GH (88 unknown reason; presumed
kDa) unfavorable benefit:risk profile
Versartis Somavaratan  Fusion protein of rhGH and 7, 14 or 28 No longer being developed as of
(VRS-317) the pharmacologically days (22) 2017 as the Phase 3 study did not
inactive portion of long meet its primary end-point for non-
chains of natural hydrophilic inferiority comparison against daily
amino acids (XTEN rhGH for height velocity in CGHD
technology) (22)

AGHD, adults with GH deficiency; CGHD, children with GH deficiency; EMA, European Medicines Agency; EU, European Union, FDA, Food and Drug Administration; kDa, kilodalton; ISS,
idiopathic short stature; PEG, poly(ethylene glycol); rhGH, recombinant human GH; SGS, small for gestational age. Table is modified from Miller BS, et al. (70).

Frontiers in Endocrinology | www.frontiersin.org 3 June 2021 | Volume 12 | Article 705241


https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

	Corrigendum: Usefulness and Potential Pitfalls of Long-Acting Growth Hormone Analogues
	Error in Table&nbsp;1, 5th column, 19th row



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


