Maraviroc (Selzentry, MVC)
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Summary

o No dose adjustments are required for maraviroc (MVC) during pregnancy. The dose of MVC
should be determined after accounting for potential drug interactions with concomitantly
administered medications, including antiretroviral (ARV) drugs.

o Clinical data are insufficient to characterize the risk for congenital anomalies associated with
in utero exposure to MVC.

¢ No reproductive toxicity or teratogenicity concerns were identified in animal studies.
Human Studies in Pregnancy

Pharmacokinetics

A U.S.—European intensive pharmacokinetic (PK) study measured 12-hour PK profiles in the third
trimester and at least 2 weeks postpartum of 18 women who were taking MVC as part of clinical
care.! Sixty-seven percent of the women in the study were taking MVC 150 mg twice daily with a
protease inhibitor, 11% took MVC 300 mg twice daily, and 22% took an alternative regimen. The
geometric mean ratio for third-trimester area under the curve (AUC) versus postpartum AUC was
0.72 (90% confidence interval [CI], 0.60-0.88); the geometric mean ratio for maximum MVC
concentration in the third trimester versus maximum MVC concentration postpartum was

0.70 (90% CI, 0.58-0.85). Despite an overall 30% decrease in MVC AUC during pregnancy and a
15% decrease in trough concentration (Cirough), Crrough €xceeded the minimum target concentration of
50 ng/mL in all participants except for one woman who had a Ciough below 50 ng/mL during both
pregnancy and the postpartum period. These data suggest that the standard adult dose adjusted for
concomitant ARV drugs is appropriate in pregnancy. A review of interactions between ARV drugs
and oral contraceptives found that it is safe to coadminister oral contraceptives with MVC.2

Placental and Breast Milk Passage

In a study of six mother—infant pairs, the median ratio of MVC concentration in cord blood-to-MVC
concentration in maternal plasma was 0.33 (with a range of 0.03-0.56), indicating moderate placental
transfer.! An ex vivo human placental cotyledon perfusion model demonstrated minimal placental
passage of MVC.2 This may be due to the activity of multiple transporters (e.g., multidrug
resistance—associated protein 1, organic anion transporting polypeptide 1A2, organic anion
transporting polypeptide 1B3) that drive MVVC away from fetal circulation into placental tissue, as
demonstrated in a closed-circuit perfusion study of MV C across human placental cotyledon.*
Whether MVC is secreted into human milk is unknown.

Teratogenicity/Adverse Pregnancy Outcomes

Thirty-one cases of first-trimester exposure to MVC have been reported to the Antiretroviral
Pregnancy Registry to date,® and other first-trimester exposure data are available.® Data are still
insufficient, however, to determine the risk of birth defects for infants who were exposed to MVC.
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Other Safety Information

A retrospective study from an English—Irish cohort of 857 pregnant women showed an increased rate
of hepatotoxicity among the 492 women who started ARV therapy during pregnancy.” MVC,
efavirenz, and nevirapine were associated with an increased risk of liver enzyme elevation during
pregnancy; the adjusted hazard ratio for MVC was 4.19 (1.34-13.1, P = 0.01). In a model that used
human placental BeWo cells, MV C inhibited transplacental passage of two fluorescent organic
cations, suggesting that MVVC might influence placental drug transfer and cause drug—drug
interactions.®

Animal Studies
Carcinogenicity

MV C was neither mutagenic nor clastogenic in a series of in vitro and animal in vivo screening tests.
Long-term carcinogenicity studies of MV C in rats showed no drug-related increases in tumor
incidence at exposures that were approximately 11 times those observed in humans who received the
therapeutic dose.

Reproduction/Fertility

No adverse effects were observed on the fertility of male or female rats at doses of MVC that
produced exposures (based on AUC) up to 20-fold higher than those seen in humans given the
recommended 300-mg, twice-daily dose.

Teratogenicity/Adverse Pregnancy Outcomes

In animal reproduction studies, no evidence of adverse developmental outcomes was observed in
animals that received MV C. During organogenesis in the rat and rabbit, systemic exposures to

MVC (based on AUC) were approximately 20 times (in rats) and 5 times (in rabbits) the exposure
seen in humans given the recommended 300-mg, twice-daily dose. In a rat prenatal and postnatal
development study, maternal MVVC AUC was about 14 times the exposure observed in humans given
the recommended 300-mg, twice-daily dose.®

Placental and Breast Milk Passage
A study in rhesus macaques showed that single-dose MVC had poor placental transfer and rapid

clearance from infant monkeys’ blood.*° Studies in lactating rats indicate that MV/C is secreted
extensively into rat milk.°
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Excerpt from Table 14

Generic Name

demonstrated a 20% to 30% overall
decrease in MVC AUC, but Crougn
exceeded the recommended minimum
concentration of 50 ng/mL.

Dosing in Pregnancy

o Adjusting the standard adult MVC dose for
concomitant use with ARV drugs seems
appropriate.

Standard Adult Doses

e MVC 300 mg twice daily with or without
food

e MVC should be used only for patients with
CCR5-tropic virus (and no X4-tropic virus).

Dose Adjustments

¢ Increase to MVC 600 mg twice daily when
used with the potent CYP3A inducers EFV,
ETR, and rifampin

e Decrease to MVC 150 mg twice daily when
used with CYP3A inhibitors, which include
all Pls except TPV/r and itraconazole

(Abbreviation) Formulation Dosing Recommendations? Use in Pregnancy
Trade Name
Maraviroc Tablets Pregnancy Moderate placental
(S,\Q;g%try e 150 mg PKs in Pregnancy transfer to fetus”
e 300mg e APK study in human pregnancy No evidence of

teratogenicity in rats or
rabbits; insufficient data to
assess teratogenicity in
humans

a|ndividual ARV drug doses may need to be adjusted in patients with renal or hepatic insufficiency (for details, see the Adult and
Adolescent Antiretroviral Guidelines, Appendix B, Table 12).

b Placental transfer categories are determined by mean or median cord blood-to-maternal delivery plasma drug ratio:

High: >0.6
Moderate: 0.3-0.6
Low: <0.3

Key: ARV = antiretroviral; AUC = area under the curve; CCR5 = C-C chemokine receptor type 5; Crough = trough concentration;
CYP = cytochrome P; EFV = efavirenz; ETR = etravirine; MVC = maraviroc; PI = protease inhibitor; PK = pharmacokinetic;
TPVIr = tipranavir/ritonavir
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https://clinicalinfo.hiv.gov/en/guidelines/perinatal/safety-toxicity-arv-agents-drug-use-pregnant-full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/drug-characteristics-tables-renal-hepatic-insufficiency-full?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/drug-characteristics-tables-renal-hepatic-insufficiency-full?view=full

References

1.

10.

Colbers A, Best B, Schalkwijk S, et al. Maraviroc pharmacokinetics in HIV-1-infected
pregnant women. Clin Infect Dis. 2015;61(10):1582-1589. Available at:
https://pubmed.ncbi.nlm.nih.gov/26202768.

Tittle V, Bull L, Boffito M, Nwokolo N. Pharmacokinetic and pharmacodynamic drug
interactions between antiretrovirals and oral contraceptives. Clin Pharmacokinet.
2015;54(1):23-34. Available at: https://pubmed.ncbi.nim.nih.gov/25331712.

Vinot C, Gavard L, Treluyer JM, et al. Placental transfer of maraviroc in an ex vivo
human cotyledon perfusion model and influence of ABC transporter expression.
Antimicrob Agents Chemother. 2013;57(3):1415-1420. Available at:
https://pubmed.ncbi.nlm.nih.gov/23295922.

Tupova L, Hirschmugl B, Sucha S, et al. Interplay of drug transporters P-glycoprotein
(MDR1), MRP1, OATP1A2 and OATP1B3 in passage of maraviroc across human
placenta. Biomed Pharmacother. 2020;129:110506. Available at:
https://pubmed.ncbi.nim.nih.gov/32768979.

Antiretroviral Pregnancy Registry Steering Committee. Antiretroviral Pregnancy Registry
international interim report for 1 January 1989-31 January 2023. Morrisville, NC:
Registry Coordinating Center; 2023.Available at: http://www.apregistry.com/.

Floridia M, Mastroiacovo P, Tamburrini E, et al. Birth defects in a national cohort of
pregnant women with HIV infection in Italy, 2001-2011. BJOG. 2013;120(12):1466-
1475. Available at: https://pubmed.ncbi.nlm.nih.gov/23721372.

Huntington S, Thorne C, Anderson J, et al. Does pregnancy increase the risk of ART-
induced hepatotoxicity among HIV-positive women? J Int AIDS Soc. 2014;17(4 Suppl
3):19486. Available at: https://pubmed.ncbi.nlm.nih.gov/25393995.

Nabekura T, Kawasaki T, Kamiya Y, Uwai Y. Effects of antiviral drugs on organic anion
transport in human placental BeWo cells. Antimicrob Agents Chemother.
2015;59(12):7666-7670. Available at: https://pubmed.ncbi.nlm.nih.gov/26416870.

Maraviroc (Selzentry) [package insert]. Food and Drug Administration. 2020. Available
at:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/0221280rig1s019,2089840r

191s0021bl.pdf.

Winters MA, Van Rompay KK, Kashuba AD, et al. Maternal-fetal pharmacokinetics and
dynamics of a single intrapartum dose of maraviroc in rhesus macaques. Antimicrob
Agents Chemother. 2010;54(10):4059-4063. Available at:
https://pubmed.ncbi.nim.nih.gov/20696881.

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States G-155


https://pubmed.ncbi.nlm.nih.gov/26202768
https://pubmed.ncbi.nlm.nih.gov/25331712
https://pubmed.ncbi.nlm.nih.gov/23295922
https://pubmed.ncbi.nlm.nih.gov/32768979
http://www.apregistry.com/
https://pubmed.ncbi.nlm.nih.gov/23721372
https://pubmed.ncbi.nlm.nih.gov/25393995
https://pubmed.ncbi.nlm.nih.gov/26416870
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/022128Orig1s019,208984Orig1s002lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/022128Orig1s019,208984Orig1s002lbl.pdf
https://pubmed.ncbi.nlm.nih.gov/20696881

	Maraviroc (Selzentry, MVC)
	Summary
	Human Studies in Pregnancy
	Pharmacokinetics
	Placental and Breast Milk Passage
	Teratogenicity/Adverse Pregnancy Outcomes
	Other Safety Information

	Animal Studies
	Carcinogenicity
	Reproduction/Fertility
	Teratogenicity/Adverse Pregnancy Outcomes
	Placental and Breast Milk Passage


	Excerpt from Table 14
	References


<<

  /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



