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Background

» Hair concentrations of efavirenz and lopinavir

» Barriers to drug adherence and fluctuations in antiretroviral (ARV)
pharmacokinetics during pregnancy and breastfeeding (BF) may
reduce drug exposure and place women at risk for virologic failure
and infants at risk for HIV acquisition

* ARV hair concentrations
- Pharmacologic (quantitative) measure of ARV exposure that
integrate adherence and pharmacokinetics

- Reflect uptake from circulation over weeks-months; less susceptible
to transient improvements in adherence than plasma levels

- Predict viral suppression in non-pregnant cohorts®7?
- Not yet examined in pregnant and BF women

Methods

Objective: Evaluate ARV hair concentrations among pregnant and
BF women in relation to virologic outcomes

Study Design
* Secondary analysis of PROMOTE-Pregnant Women and Infants
Study (NCT00993031)

* Open-label, randomized trial conducted in Tororo, Uganda to test
whether lopinavir reduces rates of placental malaria

* HIV-infected, ART-naive pregnant women enrolled at 12-28 weeks
gestation and randomized to LPV/r/AZT/3TC or EFV/AZT/3TC

- LPVI/r increased from 400/100 mg BID to 600/150 mg BID from
30 weeks gestation to delivery

* Infants received AZT or NVP prophylaxis during BF
Measurements
+ HIV-1 RNA: screening, delivery, 24 weeks postpartum

» Adherence: self-reported recall over the 3 days prior to each study
visit (every 4 weeks)

« Hair samples: collected at 30-34 weeks gestation (if on ARVs 24
weeks) and 10-25 weeks postpartum

* ARV hair concentrations measured via liquid
chromatography/tandem mass spectrometry (LC/MS/MS)

Analysis

* Primary predictor: ARV hair concentrations

* Outcome: Viral suppression (HIV-1 RNA <400 c/ml) at delivery
and 24 weeks postpartum

+ Multivariate logistic regression models examined predictors of viral
suppression at delivery (among women on ART 26 weeks) and 24
weeks postpartum

Table 1. Characteristics of Study Participants

Efavirenz Lopinavir
Enrollment N =162 N =163
Maternal age, years, Mean (SD) 30.3 (5.5) 29.3 (5.3)

Gestational age, weeks, Median (min-max)

CD4 cell count, Median (min-max)

Log;o HIV-1 RNA, Median (min-max)
HIV-1 RNA <400 c/ml
Self-reported adherence, Median (min-max)

ART duration, weeks, Median (min-max)

24 Weeks Postpartum
HIV-1 RNA <400 c/ml
Self-reported adherence, Median (min-max)

Figure 1. Distribution of Efavirenz and Lopinavir Hair Concentrations in Virologic Failures/Successes
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Efavirenz
OR (95% CI)

1.86 (1.14-3.1)
0.54 (0.12-2.3)
Self-reported adherence, 1.17 (0.32-4.3)
3.24 (0.34-31)

0.89 (0.65-1.21)

1.17 (0.89-1.53)

Table 2. Univariate Analysis of Predictors of Viral Suppression

Delivery

Lopinavir
OR (95% CI)

*Too little variation in self-reported adherence to permit a meaningful estimate.

ARV aOR  (95% Cl)

24 weeks postpartum
Efavirenz
OR (95% CI)

1.62 (1.19-2.2) 1.58 (1.18-2.1)

0.31(0.16-0.62)  0.46 (0.20-1.09)
3.69 (1.10-12.4) * 3.1(0.94-10.0)
1.90 (0.75-4.8) 1.93 (0.55-6.7)
0.94 (0.84-1.05)  1.01 (0.87-1.18)

1.02(0.93-1.12)  0.97 (0.85-1.11)

Mean hair
concentration

O Hair concentration - participants with virologic failure

No No Yes No No
18 21 65 43 4.1

Viral suppression (No/Yes)

O Hair concentration - participants with viral suppression

Mean ARV hair concentration

EFV 1.00  (0.29-3.4)

1.86  (1.14-3.1)
(0.11-0.54)
2.20  (0.53-8.9)

LPV 0.25

1.90  (1.33-2.7)
EFV 0.38 (0.14-1.05)

1.81  (1.22-2.7)

LPV 3.3 (0.88-12.4)

1.53 (1.05-2.2)
A Self-reported adherence

Il ARV hair concentration
@ Pretreatment HIV-1 RNA

Lopinavir
OR (95% CI)

1.51 (1.05-2.2)

predicted viral suppression at delivery and 24
weeks postpartum

* ARV hair concentrations were more strongly
associated with viral suppression than self-
reported adherence

» Hair collection highly acceptable (84%)

0.70 (0.36-1.35) « Hair concentrations of ARVs could serve as

innovative tool to explain virologic outcomes in

research studies

*  Widespread applicability in clinical settings will

1.34 (0.49-3.7)

depend on

- defining thresholds for ARV hair

1.04 (0.91-1.17)

0.96 (0.86-1.07)

Figure 2. Multivariate Analysis of Predictors of Viral Suppression

‘ . Delivery
1
E .
|
|
; A
i
® - 24 weeks
X postpartum
! ——
1
b A
1
:»—.—1

Adjusted Odds Ratio (aOR)
_—
Viral suppression

concentrations associated with failure in
larger cohorts

- availability of lower-cost assays, currently
under development

References

1. Nachega JB. AIDS 2012,26:2039-2052.

2. Bartelink IH. J Clin Pharm. 2014,54:121-
132

. Best BM. JAIDS. 2010,54:381-388.

. Stek AM. AIDS 2006,20:1931-1939.

. Gandhi M. CID 2011,52:1267-1275.

. Gandhi M. AIDS 2009,23:471-478.

. van Zyl GU. JAIDS 2011,56:333-339.

~NOoO ok~ w

Acknowledgments

The authors thank the PROMOTE study
participants, the study staff, and the
practitioners at Tororo District Hospital.
The PROMOTE study is funded by the
National Institutes of Health, NICHD P01
HD059454 . This study was also
supported by grants from NIAID (R0O1
Al098472, U01 Al034989, T32
Al060530) and the National Center for
Advancing Translational Sciences
(UCSF-CTSI UL1 TR000004). AbbVie
Pharmaceuticals donated lopinavir/
ritonavir (Aluvia) for the parent trial.



	Peripartum Hair Levels of Antiretrovirals Predict Viral Suppression in Ugandan Women�Catherine A. Koss1,2, Peter Bacchetti1, Deborah Cohan1,2, Paul Natureeba2, Howard Horng1, Tamara Clark1,2, Edwin Charlebois1,2, Moses Kamya2,3, Diane Havlir1,2, Monica Gandhi1,2�1University of California, San Francisco, CA, United States; 2Makerere University-University of California, San Francisco  Research Collaboration, Kampala, Uganda; 3Makerere University College of Health Sciences, Kampala, Uganda


<<

  /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



