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BACKGROUND

* Despite the availability of vaccines and antivirals, influenza remains a global healthcare
challenge, particularly in the event of a pandemic.

* JNJ-64155806 (AL-794) is an ester prodrug of ALS-033719, a potent endonuclease
inhibitor of influenza A and B including strains resistant to neuraminidase inhibitors.

- OBJECTIVES: To develop a pharmacokinetic (PK) model that characterizes the
exposures of ALS-033719 and ALS-033927, the active moiety and glucuronide
metabolite, respectively; and to simulate dosing regimens for further clinical
development.

METHODS

The design of the studies included in the population PK analysis is shown in Table 1.
Dataset consisted of ALS-033719 and ALS-033927 plasma and urine concentration-time
samples from 194 subjects from 4 studies with differing formulation.

Table 1. Study Design

Study Dosing Regimen (mg) M“ Analyte m

50, 150, 450, 1000, 2000 sd

AL-794-801 50. 150, 200, 600 bid ALS-033719 Plasma 5756
AL-794-802 100 bid 3 50 ALS-033927 Plasma 5762
AL-794-803 100, 150 sd 2,3 31 ALS-033719 Urine 41
64155806FLZ1001 150 bid 3 18 ALS-033927 Urine 42

sd: single dose; bid: twice daily; LD: loading dose; N: number of subjects; N,
Formulation: 1 = GMP 1 suspension, 2 = GMP 2 tablet, 3 = GMP 3 tablet

bs: NUMber of observations

« PK samples were collected up to 168 hours for single dose, and up to 240 hours post 5 or 7-day
twice daily (BID) dosing.

* Nonlinear mixed-effects modeling and simulations were performed in NONMEM V7.3.0
ADVANG[1].

* The covariates considered were fed status, formulation, sex, race, age, weight, and selected
baseline laboratory values.

 Although the categories of Japanese (n=6) and female (n=18) represented less than 10% of the
total number of subjects, these covariates were tested because these subjects had significantly
higher exposure than the rest of predominantly male subjects with other race categories.

« Enterohepatic circulation[2] and diurnal variation were also evaluated.

* Model performance was supported by diagnostic plots, standard error of parameters, evaluation
of shrinkage and standard and prediction-corrected visual predictive checks[3].

* Dosing simulations (n=10,000 virtual subjects assuming standard meal and GMP 3 tablets) were
guided by the constraints of C__, below 1000 ng/mL and AUC,,,, below 6500 ng-h/mL.

PK MODEL

The model that best described JNJ-64155806 pharmacokinetics is shown in Figure 1
and Table 2. Oral bioavailability is assumed to be 1 for GMP 1 suspension formulation.

Figure 1. PK Model Structure
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Table 2. Model Parameter Estimates

Symbol m Estimate (%RSE)

Parameter

Clearance of parent (k,,=CL/V) 4.59 (14.9)
Japanese on CL 0.718 (7.09)
Female on CL 0.597 (7.96)

Volume of distribution of central compartment V. L 0.235 (16.8)

Distribution clearance from central to peripheral compartment CL, L/h 0.273 (57.9)

Volume of distribution of peripheral compartment V, L 6.7 (28.5)

Logit for fraction of parent that undergoes glucuronidation: LFM 3.44 (4.39)

FM = exp(LFM)/(1+exp(LFM))

Clearance of glucuronide metabolite (k;,=CL,/V,) CL,, L/h 2.41 (15.2)
Japanese on CL 0.632 (17.4)
Female on CL 0.596 (10.9)

Rate constant for pre-systemic elimination Kaeg h-1 0.123 (6.92)

Rate constant through the 2 absorption transit compartments Ki h-1

GMP 1 suspension, fasted and standard meal 3.15 (3.49)
GMP 2 tablet, fasted 3.58 (11.2)
GMP 2 tablet, standard meal 2.05 (13.5)
GMP 3 tablet, fasted 2.64 (18.2)
GMP 3 tablet, standard and high-fat meal 1.12 (5.57)

Bioavailability factor for GMP 2 tablet Fouvp2 0.695 (9.15)

Bioavailability factor for GMP 3 tablet Femps 0.752 (9.04)

Maximal rate of gastric release from gut to intestine compartment for fasted state V nax Abso ref mg/h 5960 (15.5)

Circadian variations of V., aps Bcirc 0.236 (8.64)

PM on V. abs Bpm 1.42 (3.70)

Vmax,AbsO = Vmax,AbsO,ref ’ (1 + ecirc'Sin(z-rr/24'CI—OCK)) ’ ePMPNI

Vmax,Abs = Vmax,AbsO ; (1+Emax 'TLD1O/(TC501O+ TLD1O))

Amount at which gastric release rate is half of V|, ., aps K Abs mg 337 (27.9)

Effect of food on increasing the V., aps E nax

GMP 1 suspension, standard meal 0.582 (21.0)
GMP 1 suspension, high-fat meal 1.87 (9.79)
GMP 2 tablet, standard meal 1.22 (16.4)
GMP 3 tablet, standard meal 0.616 (12.3)
GMP 3 tablet, high-fat meal 1.21 (13.1)
Time at which the V,, aps increased by half of E . TCq, h
GMP 1 suspension, standard meal 3.71 (18.3)
GMP 1 suspension, high-fat meal 1.99 (8.24)
GMP 2 tablet, standard meal 1.67 (21.0)
GMP 3 tablet, standard meal 1.27 (5.26)
GMP 3 tablet, high-fat meal 1.53 (11.4)
Inter-individual variabilities
Inter-individual variability of CL IV CL % 30.0 (14.8)
Inter-individual variability of V HV Ve % 102 (16.3)
Inter-individual variability of CL vV CL,, % 44.6 (10.7)
Inter-individual variability of ki, 1V ki, % 40.1 (13.5)
Residual variability
Plasma ALS-033719 SD 0.399 (2.88)
Plasma ALS-033927 SD 0.353 (3.31)
Urine ALS-033719 SD 0.618 (16.7)
Urine ALS-033927 SD 0.641 (21.8)
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Figure 2. Visual Predictive Check for ALS-033719 Plasma PK
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Figure 3. Visual Predictive Check for ALS-033927 Plasma PK
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Plots are paneled by study, dose and day. Observations (black open circles) are overlaid with median (red), 5" and 95t percentiles (purple) of
simulations (n=100). BID: Twice daily dosing; A: GMP 2 tablet; B: GMP 3 tablet; SM: standard meal; HF: high-fat meal; 872: Administered with
JNJ-63623872 (pimodivir); D1: Day 1; D7: Day 7.

Figure 4. Visual Predictive Check for ALS-033719 and ALS-033927 Urine Amount
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Urine ALS-033719 and ALS-033927 amount were measured at 0-6, 6-12, 12-24, 24-30, 30-36, 36-48, and 48-60 hour intervals following a
1000 mg dose (N=6). Observations (black open circles) are overlaid with median (red), 5" and 95" percentiles (purple) of simulations (n=100).

Figure 5. Relative Bioavailability, C and AUC12h ss Relationships with Dose
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Left panel: Relative bioavailability, defined as cumulative fraction of dose entering the systemic circulation, is plotted over the dose range of 50
to 2000 mg. Middle and right panels: Simulated steady-state exposures (C and AUC,,, ) following 50, 75, or 100 mg BID for 5 days for
typical population (orange) and Japanese/women (gray).
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Figure 6. ALS-033719 Plasma Concentration-Time Profiles After Simulated Doses
of JNJ-64155806
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Solid lines are the median and dashed lines are the 5th and 95th percentiles of the simulated ALS-033719 plasma concentrations. Black:
Japanese/women. Orange: Typical population. Blue dashed line is drawn at 1,000 ng/mL. BID: Twice daily dosing; LD: Loading dose.

CONCLUSIONS

* A semi-mechanistic population PK model including saturable absorption and time-
varying food effects has been developed that can adequately describe the less-than-
dose-proportional PK of JNJ-64155806 in healthy volunteers.

« Simulations allowed the recommendation of a dosing regimen, 100 mg loading dose
followed by 50 mg twice daily for 5 days, for the current study of JNJ-64155806
(NCT03411421) .

REFERENCES

] Beal SL et al. NONMEM User Guides. 1989-2015. Icon, Ellicott City, Maryland, USA.
] Lehr T et al. Clin Pharmacokinet (2009) 48(8): 529-42.

] Bergstrand M et al. AAPS J (2011) 13(2): 143-51.

] Bullitta JB et al. Antimicrob Agents Chemother (2009) 53(8): 3462-71.

BWN =

ﬁﬁﬁﬁ

Presented at the Population Approach Group in Europe (PAGE) 27th Meeting, 29 May - 1 June 2018, Montreux, Switzerland




<<
  /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


