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Abstract

Tenofovir (TDF) is a choice for children with NRTI resistance, or those that require
once-daily regimen to improve adherence. Several pharmacokinetic (PK) studies have
shown Thais to have much higher ARV exposure, and an increased risk of adverse effects
compared to Caucasians. Co-administration of TDF with other ARVs affects both TDF
drug level, and the levels of some other ARVs. Therefore, adverse effects from higher
exposure to TDF are a concern. Renal tubular disease and bone demineralization are the
two most concerning toxicity of TDF. However, the studies of TDF PK and toxicities in
children are limited. Therefore, safety and efficacy information in children using HAART
containing TDF are required. This study will provide important information which will
benefit not only children in Asia, but also, children worldwide.

This study composes of 2 sub-studies, a cross-sectional PK study and a
prospective observational study. Thirty-two HIV-infected children age 12-18 years will be
enrolled for a PK study. Blood draw will be performed at pre-dose, 0.5, 1, 1.5, 2, 4, 8, 12,
24 hours after taking ARVs. PK parameters will be analysed using High Performance
Liquid Chromatography (HPLC) method. Thirty-six children age between 8-18 years who
are taking TDF will be enrolled in the prospective observational study to determine
long-term efficacy and to assess safety of tenofovir in HIV-infected children. Laboratory
monitoring of CD4, viral load and renal toxicities will be monitored every 6 months.
DEXA scan at spine will be performed to evaluate incidence of osteopenia in children
yearly for 3-year of follow up. Adherence will be assessed during the study period.

Results of Pharmacokinetic study, Thirty-three completed the PK study. One
participant was excluded from the analysis because of adherence problem. Therefore,
32 children were included in the analysis. Mean age (SD) was 14.4 (1.9) years, weight was
42.0 (8.1) kg and CD4% was 28.3 (8.3). Twenty-two (68%) were female. Sixteen were
receiving TDF as part of Pl-based (14 LPV/r, 1 DRV/r, 1 ATV/r) and 16 receiving NNRTI-
based (14 EFV, 2 NVP) regimens.

Regarding the results of 32 children, the mean (SD) TDF dosing was 220.7 (23.6)
mg/mz. Mean duration on TDF (SD) was 7.6 (5.6) months. The geometric mean (%CV)
AUC _p4 of TDF was 3.2 (28%) mg*h/L, C,.x Was 0.44 (39%) mg/L and half-life was 13.4
(22%) hr. Receiving Pl or having low BSA predicted higher AUC (5.

AUC 94, Crnax and Cyoyen Were significantly lower in the NNRTI group. Compared
to the PI group, AUC was 22% lower (95%CI -35 to -8%; p<0.01); Cra Was 25% lower
(95%Cl -42 to -3%; p=0.03) and Ctuen was 27% lower (95%Cl -44 to -6%; p=0.02) in
those treated with NNRTI after adjusting for BSA and height respectively in the AUC (_54
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and C,.,« models. Mean creatinine (SD) was 0.6 (0.1) mg/dL and GFR was 167.2 (29.4)
ml/min/1.73m”. Five patients had evidence of proximal tubular injury (1 had proteinuria,
1 had glycosuria, 2 had hyperuricosuria and 1 had glycosuria with low tubular phosphate
reabsorption).

Results of Prospective observational study, as of 30 July 2012, 35 HIV-infected
children who are currently taking TDF were enrolled. Of these, 35 children had
completed DEXA scan at baseline and 23 children had DEXA scan at week 48.

At enrollment, 24 of 35 children were female. Median age was 15.7 year-old and
median weight was 42.5 kg. Median duration on any ART and TDF was 7.1 years and 3.7
months respectively. Twenty four from 35 children had virological suppression (HIV RNA
<40 copies/mL). Median CD4 % and cell counts was 28% and 697 cells/mm’
respectively. Median glomerular filtration rate was 148.75 ml/min/1.732. None of them
had proteinuria or glucosuria. None of them had low tubular phosphate reabsorption or
hypercalciuria. Regarding the DEXA scan results at baseline, 19 (54%), 9 (26%) and 5
(14%) children had z score > -1.5, -1.5 to -2.5 and < -2.5 respectively and could not
interpret in 1 patient.

Result from the 24-hr PK study revealed a significant higher TDF level in children
using TDF with Pl compared with NNRTI. Regarding baseline information, using TDF-
containing highly active antiretroviral therapy (HAART) resulted in good immunological
and virological outcomes. None of children had renal toxicities. However, DEXA scan
revealed problem of bone demineralization in most of the participants. Therefore, long-

term safety and efficacy in children taking TDF is required to be monitored.

Keywords : Tenofovir, efficacy and safety, antiretrovirus NRTI, renal toxicity
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absorptiometry (DEXA scan) uan1sildsuntasazndunnduuninielu 24 e vaugndald
1 d! 1 = i 1 1 U vV 27
g1 TDF 8¢ Fauansineaindnnisinwnnuirladinisanaswesnanseanuaanisiden 12 wieu
= a a d' I3 3 -1 a Y i
waziilaSoufisunisilasunlasnes BMD  ludnguninudaussiilifadeionladuu wudd
Liwsnssiuiunnfndereylodnsuussuen TOF oy

nadnaAgssiale

§'ﬂwﬁqﬂmmﬁﬁﬁ@ﬁawa°ﬁwLﬁmsiaimiu;:ﬂmgwu*jwﬁmaﬁﬂﬁ GFR anasae1alitiadnagy
Tugdilésuengnsid TOF (GFR -7.6 wa/u1i/1.73 1) uazilemain proximal tubular
dysfunction léannnin (Hazard Ratio = 5.23 #idUa ¥ 100)° dwisudeyaludindu wuiil 48
Fanidy Aedeves GFR flanasie 27 sa/wi/173 o wilinuiddymenuiinuniives
sudu electrolyte luden viartnanielusiusludaansinauniunn lunsAnwves
Hazra et al. IWuiRBafiunsAnwived Vigano et al. fildinuauiinundiiAeadesivlalugiae
dindlefnanudadun1vifl 96 vesnsdnwidie TOF uandnsnnisnuduiinuinnisiiin
¢5uen TOF dwilsilenadesiisznsianuanufindnfdievesnisnsiameieosl foannsd
Rerdesrumaiauvedlaldgaininnd 23 wih” uaznuinilemafine1nisiinndmalale
Uszanel 2.2 per 100 child-years Taamgludinfisuuseniuen TOF sy ddi was Pl
Fohudsdinnuddnlunsasiadhset Jymiaiesiteradnainnislden ToF Iolunguiae
wWindilesuendnulaiagnsiisl TOF $audhe
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3. 53 igURATITANTUNITIAY

3.1 InQUszaIAURINTITY

QUszasAnan (Primary Objective)
1. ileUssiiulsgansuavosednulifagrsiidefulndesludnlveiifadondled lns
Uszfiuannsnudniifivunalsaludentosndn 50 copies/mL nendsldsunissnu
pgNlRY 6 Lo
2. leAnwdeyamanduaauransveseiiuliia tenofovir vunamasgriludinlyed

ArioLevled

9 UszaeATaY (Secondary Objectives)
1. ionsuiwadrafesveseilulndesiddeloluindndoorloiflasuedla
gnsnIilulides
2. WloUszifiunathadssesendiulaa TOF somnanszan (Body Mass Index; BMD) 1
nsUseifiudae DEXA scan luidinlnefnidolesleifldsuednuli¥agnsdd TOF

3.2 Useuns
3.2.1 Useu1n5A29819
wnAntaateleadnidesulsznuedulifansemdazildsuinsuusenuendulasa

an37iil TOF ey 8-18 ¥

3.2.2 nauain1sdn3aulAsens
wnAnaietlodneny 8-18 Ynflinamdssieluil

1. winfisndudesiuegnsedinulasand TOF Wesnndgymnisiulsenueivions

Snwnaumian
I3 d' Yo d' v} d'd ] % d' % 1 cil’ aa
2. Wnflesunisiisunnudsemugnsennd TOF sguaiiiiosindeusiimendin

3.2.3 1n9iN13ANEANANTATING
1. WnuseduanufiasnsdnsiunisAng
2. WanansnunsunsnsIannunnseredlasanig

3.3 JUAIUNISIAY

n59elasensilasuniseanuuutdun1sidenvuianiulutantin Welnen1s§nen
SUBNAANASVIINUA 36 AU LeUsEiuUsEaNSnaluni1ssnel wazAnulaanieved

ginladagsiid ToF ludndnidolotlod
nisnenanasinsasniluvdsdodusomiioiinlasimsisouds umdiieldins
nsdansostedwolud
- M3FnUsEiRIY UszdRnsdute esins q Afuusemueglutiagiu
: mMansI939meTialy Sadauge Fadutn wagn1sussdiu Tanner Stage
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- MIR5IUsUNTBLeY e luden CBC, way CD4 anodn@laskiinan1smsia
Aeluszesian 3 WeuNaUNIINLATINITINY

n1sUseiliunadnafesalaveten TOF  lasunisuszliulunnin laen1snsiaiten
(electrolyte, BUN, Cr, phosphage, calcium, uric acid) wazn15nsalaanie (urine Ca, urine
uric acid, urine phosphate, alpha-1 wag beta-2 microglobulin) Faffilagniunyseiiiu GFR
uazA1ME proximal tubular nephromathy usnainilagiinisnsiadentiednwiszau tudulu
\&0m, fasting blood sugar, alkaline phosphatase, ALT tioUsetiiunatneLAeaduiiinainnis
Idgiulafalunnin suduwuvasuauieyseliuniae lipodystrophy aae lusianasingg
1gSuen TDF fiu Atazanavir (ATV) aglasumsnsivseu T8, DB luidiensie

nsUszifiuntssulsemueisulifaduinlaenisdudingd saudunsuseiiiunig
Suusgmuelagaua LWSguiiguiuunmduazeranadasios (Visual analog scale; VAS) uay
nshuuvasuaunssulsEmugveaseaadiasluyntn wWelUSeufisuiunan1snsIasenue
naunssulsemuenlulden (Therapeutic drug monitoring; TDM) usnainillaiinisnsia
FNMeLaUIEuN1IE secondary sex characteristic Tuyniia Tunsaifienanadinslasunis
asrauaInUdn Isgauh¥aluidenunnnit 1000 copies/mL §3T8a¥iNTIATIINTFIREME

Tunsfinull Banduau 12 audlasuendulifagesnidl TOF sauduen Pl Aldsunis
M31ANILNEYIAUAIAAT 24 F21U998981 TDF Laevinn13ns1an1andv9aummansnasaini
g1anadasuusenueiulafaansiid TOF  $iumeunegates 4 dlaiuaziiuseifnng
Sutsemugnnadate lnedinsinesideaietlUinssideyamandvaaumansiianun 11
ASY AIaY 2 BF lapazidendineususulssmueisulialon, 42lued 0.5, 1, 1.5, 2, 4, 6,
8, 10, 12, way 24 %#aesuUsEMUeIAUlITaLDIYN SIUNIMUAADUIILLADA 22 FYIUTUT
nsfnyimsndvaauaansuarussiivanudasnievesediuliSagnsiil TOF  Reafiu

@ a & = = a a 1%
nszanluwnfneietled 15 au Live lnemsuszilunslasuluairaemianseanmen1sngia
DEXA scan finszgnduna ieuseifiunnenszannuiiiluin iieseindaqgiudsliideya
= [ < o O = a = @ { [ <

N15Anw1 DEXA scan  TuAnlnegun nideuss fauuidauSeuiiounaiunguanidausann
Uszinadidu
piildlunsdnen:

= = & o & Ao & v Yo Y o Aa v & aa

WesnmnmsAnwivinluanndndudedlasuenulifagasiil TOF lnedeusiniemaiin
Fegrdulaanndasauns TOF 195uain aday. sudsgifinissusenmueidulidauasnanis

& v Y] o ! = | i = = &
avransaesInuhiialusiaiainsusazau dazlidenldlunis@nwilulasanis@nwd  way
nsdsiumsAnwiaglifinalagfunnunissnwigiae lnewnynauldsuetluvuieadlasunis

o o @ a dg‘, a = o 1 L% @ [ 4:;41
wuzilaguumnansguasnuianiaiolasled 2553 Jauugtriasivivwine TOF Tudndadl
2o ¥
918 > 8 U: TDF 210 mg/m” TuazAsy
YWINYGIEATRS TDF: 300 mg TUazAT
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A15199 1 A1519NSUNBTEEHNAS

Tufn RTabiobt 24 48 72 96

N304 1Asans | dUanit | dUant | dUanii | dUmni
NNTVANUTUY DY X
ATIVINNY WAZATIA Tanner X X X X X X
CBC, CD4 X X X X X
Viral RNA X X X X X
Viral resistance* X X X X X
NTUsZIUNAT AL X X X X X
seeugn TDF (TDM) ** X X X X X
ALT, lipid profile, FBS, AP X X X X X
BUN, cr, phosphate, calcium, uric X X X X X
acid, electrolytes
luud@auau lipodystrophy X X X X X
n513Uda192 (urine Ca, urine uric X X X X X
acid, urine phosphate)
\ulaanaznsiaseau alpha-1 and X X X X X
beta-2 microglobulin
TB, DB (ATV***¥) X X X X X
Uszilun133uUsenueaInnIsuuy X X X X X
wWinen, visual analog scale,
UUADUNY
DEXA scan X X X

* asdlnesianulisaluiden >1000 copies/ml

** 91915047911 TDM vasa1d1ulsasndumeddulsslovinieeain

*% QuR5IUDIANANATNEASUYN TDF s7uiuen Atazanavir (ATV) wintu

MTIATIEINIEna Inedeyaiild Ao Jeyaadnuszyns (demographics) uazdoya
aulaendy  Joyarneratadnsazgniiulilu case record form (CRF) lawagldnsiiasie

v ® 4 ®
WUU descriptive analysis seluswnsu SPSS— %38 Stata
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@ﬁu&jwé’ﬂmaﬂmiﬁﬂmﬁﬁ]zﬂimﬁﬂmEJG&’ﬂmummaﬁmﬁmiwhiwul’s%’aiuﬂizLLaLﬁam
N Um 748 way 96 FudIsudisuivUsinalbiydlunssuadenfiensulisudueiulia
ans7i TOF 1ng8 McNemar’s test waztoyaniundvaauamansvesendiiulada TOF

Qﬂéﬂ@ﬂiaﬂ
AMunrnsiasuuUas Glomerular Filtration Rate (GFR) #iiuiSandnnisfinw dUanm
fi 24, 48 72 uaz 96 1 I5NsUTEUTBURUUNIASIUMETS regression model Uayava1018
g17isuUsENU (ngu TWsRleaduddivnes viie 1Budueniiile) sreznailumssuussmueidiu
hh3a Yunalhidalunszuaion wazan creatinine logniiuniiasgsilagds univariate analysis
nmswdsuulasvessedulutiluden, lver enzymes, plasma  wag  urinary
electrolytes le¥unsiuseuiieuiuadiosududinisdinudieds regression model
dmdumsding BMD Turanasinsusziiuainduueranaiasifian BMD tfeendn 1.5
SD WlawSeuiisufuaundvendngunmudaussessemadiu
Shsrduvesenaalinsfifaradrafenedhdadiseiu 3 war 4 duldSums
o5une uazdandushsnsiiade 100 patient years 983113 follow-up (PYFU) wenanndls
Wisuiflisumainnainafssszritanguilléuen TOF gffusingu Protease inhibitor (PI) uag
Non-Nucleoside Reverse Transcriptase Inhibitor (NNRTI) A2
Tassnistagldfunisouifnnanznisunisaiesssunaideluay anzunmomans
Al Inedgluieuliguigy 2553 wasanliunisAnidenataadasidisilasinisle
faudningiaw 2553 uazdmidenananatasidnsalasnmsldasunely 12 Weu (nsngiay
2550) nd191n3uelATaNNT MIAnaueaaTasazAnauusseziiat 96 dUaily
pranadasusazau fufumaiienaainsauaariisagldsunsinaunielussezing 3 O
n¥nEudalasns ndmntuarling 1 Weundwnldeaalinsasunudesnislunis
uTateyaifionsiiesginauazmaidoussnusely

anwiinisvaaeyiiudeya

1. yhmshssuenanadasiinainindaide smeiuragmasnsal wasfinadnidn Aug
Usganumnusiufiesening lng ooainside lisesiaud ilemsnyidensaddndulsaiend
(HIV-NAT) grugidelsalend anin1va nsaunnamung

2. o fuAnsnsadedinsa uasnmaieseissdueluden Tiun feslfuRn1ide

FITENIN AUBUNNEANANT JRIDINTUNNTINGNGENAZ HIV-NAT ATUNNUMIUAT
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4. Nan1538

msfnu e iidumsfnuiiieussliudsydnsnmueansdnundeanseiil TOF uas
Usziiunadnadeaninet TOF  Tastawizwnadeln uaznszgnluidnfiinsiunisdnuindn
$1u 36 AukazinsFnvnanderaumansveseilulnidesludninefldsueilulndes
$1u1u 32 au enanadasiidnsslasaimsiomalduedulhfannlassnismdnussfugunn
A vauztonanadaslasuen Tenovofir ¥in generic  TiddanUsuineduie dmsu
aasinsidnsulasinsnsfinvindueaumansuee Tenofovir Saseldfunisiudesuann
81 generic tenofovir 404U Viread 2 davineunsyinnisAnwinduaudans Aendaann
Msfnwandvaaumansuds eraataslésunisdsundulusuuseniu ceneric tenovir
Wiy Uunaen tenofovir  wazendulidasugiienanadaslasuiudulunng Pediatric
National Guideline lumsguadnuifinfniteienlotlutsemelng wa. 2553 nsanadeya
WisRsAe iy Bioequivalence 98381 tenofovir uag Validation report Tu Appendix

dmiunsUsziunadnafssveserdiulada TOF selatuvinllasnsussidiu GFR, renal
tubular function uazUszilunasiaulIansegn (Body Mass Index; BMD) laen1susziiusig
DEXA scan

Hoyaoranasiasiiirsrunisinumandvaaumans

Uagdulionatadasdiuiu 33 Auld1siunsAneIILndyaauansvessn TOF
p1aadnT 1 ﬁulé’%’umiﬁmaaﬂmﬂmﬁmeﬁ%’ayjmﬁmmﬂﬁﬁym adherence  fatfudedl
p1anaag 32 eufidiumsiinseitoua lusuaniifueanaling 20 awdumands o
91@@IAs 16 AUARITUUTENIUYN TDF 53uiUengu Pl (14 ausudsenusiuny LPV/r, 1 Ay
Suusgmusindu DRV/r wae 1 ausudseniusindu ATV/) uazananadasdn 16 ausuuseniu
g1 TDF 53unugnngu NNRTI (14 ausudsenusiuiu EFV kag 2 ausuusenusiuiu NVP)

doyauguveseaadasiidniunsinymandvaaumanssiuau 32 au fm1sed 2
uazdeyananduaaurnansveden TDF famisneil 3

M13199 2 dayanugruvesaraaiasiidisiumsinemandvauaansinuau 32 au

Characteristics TDF with PI TDF with NNRTI
N =16 N =16

Gender (male : female) 12:4 8:8

Mean (sd) age (years) 14.3 (2.0) 14.3 (2.0)
Mean (sd) weight (kg.) 41.6 (9.1) 42.3 (7.0)
Mean GFR (SD), mL/min/1.73m’ 159.7 (27) 167.2 (29.4)
Mean TDF dosing, me/m’ 226.8 (25.0) 220.7 (23.6)
Mean Duration on TDF (SD), Months 3.5(3.2) 7.6 (5.6)

GFR = glomerular filtration rate
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nsaTeideyamandvaauaans
onanadtasie 32 auldumsasausadiu o, Suusnvesnisdnsanlasimssumaldsy
A13A5952UEN tenofovir Tuiden 24 v, Faldvinisianzidenndanissuuseniuen tenofovir
e AeusuUsevuen, 0.5, 1, 1.5, 2, 4, 6, 8, 10, 12, uay 24 waulsevuedula et
Tngagyhmstuiinnafianzidenassls
fhegradenfionismsalinsgidoyamanduraumansduldgninandudeninng:

1500 soUsUT ndsandufivhnsusnifunaiaulifigumgd -80°C foghadentavuniingg
Anaaniifideyavestiirmnsnuuszneuse siauszdid mnelauiediaden wagand
191ZLAEA 1AEYIINITILATIENTEAU tenofovir  Lawds High  Performance  Liquid
Chromatography (HPLQ) ﬁﬁmﬂﬁﬁ’amimaq HIV-NAT %qﬁmmgwumumsmw Quality
Assurance 1NN NUNINGIA8 Radboud Nijmegen Medical Center UselnALULEDSUAUALA?
NAATIAAATIZITEAUEN Tenofovir luldenvesenatasinsnauiiiuuseniuen tenofovir $aufy

Pl vi38 NNRTI §a@15797 5

M13199 3 JayamundvaauAansvasen TDF

parameters TDF with PI TDF with NNRTI Total
(n=15) (n=15) (n=31)

Mean AUC 4 (SD), h*mg/L 3.77 (1.08) 2.88 (0.54) 3.33 (0.95)
Mean C.y (SD), mg/) 0.53 (0.16) 0.41 (0.14) 0.47 (0.16)
Mean Cq (SD), mg/L 0.08 (0.05) 0.05 (0.01) 0.07 (0.04)
Mean Half-life (SD), h 13.5(2.6) 13.8 (3.7) 13.7 (3.2)
Mean Ko (h) 0.05 (0.01) 0.05 (0.01) 0.05 (0.01)
Mean Clearance (SD), L/h 83.3 (23.9) 107.5 (29.8) 95.4 (29.3)
Mean T, (SD), h 1.06 (0.31) 1.38 (1.10) 1.22 (0.81)

AUC = area under curve, Cmax = maximum plasma concentration, Clast = minimum plasma

concentration, Kel = elimination rate constant, Tmax = time to maximum plasma concentration

foyaneranading 32 aufivhnsinsgsimandvaaumansiaseauysalnuin
ananatinsuUsevnuen TOF luruieenadedl 221.6 me/m’ wazszezinanadslunissulssniu
&1 TDF 1nAeunsasaamanduaaurmans ae 5.5 oy enanadasivminede 41.9 Alandy
A1 geometric mean (%CV) AUC o, U8358AU81 TDF A9 3.21 (28%) mg*h/L, C,..x A 0.44
(39%) me/L waza half-life fia 13.4 (229%) Falus

58AU AUC 424, Crnane %8 Cironen Tuenanasiasfiléguen TDF $aufu NNRTI Hufiszsui
Mninguitldiuen Pl ogreiifudidny iWenFoudisuiunguitldiue Pl wuinoranadasdilssy
g1 NNRTI fisedu AUC #1090 22% (95%CI -35 to -8%; p<0.01); Coo N1 25% lower
(95%Cl -42 to -3%; p=0.03) WAL Ciougn #1971 27% (959%CI -44 to -6%; p=0.02) Gﬁayjamﬂ
L ndsaauAAnSYeIe1 TDF 91nnsaneninudn seduen TOF Sseauldumnsnsainnisdnenly
dlugiuagiinainninz Juan
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a L4 aa Yy . . QAI 1 v Qlld
WANTTILATITUNNEADAAIY multivariate  models (19797 4) WU AU INA
ANNFNTUSAUTEAUE TDF Migeeie n155uUseniuen Pl uazn1siiseau BSA M91ndn

A151499 4 Univariate and multivariate models vas@uUsniinasa TDF PK parameters

COVARIATE UNIVARIATE MULTIVARIATE
Coef | LC udl P Coef | LCI | UCI P

AUCqq (h*mg/L)

NNRTI vs P 0.78 | 0.65| 0920006 | | 0.79|0.67 | 0.93 | 0.006

Female vs male 1.02| 0.83| 123| 0.88

Age (y) 099 | 094| 1.04| 065

Weight (ke) 099 | 098] 1.00| 0.09

Height (cm) 099 | 098 1.00]0.036

BSAm ' 050 | 0.27| 0.95(0035| | 054 |030]0.94 0032

GFR |’ﬁ|_/min/1.7f">m2 1.000 | 0.996 | 1.003 | 0.85
Cmax (mg/l—)

NNRTI vs Pl 0.75| 0.58 | 097 ]0.028 0.76 | 0.60 | 0.97 | 0.03
Female vs male 1.11 | 0.84| 147 | 0.46
Age (y) 096 | 090 | 1.03| 0.29
Weight (kg) 099 | 098 | 1.01| 0.47
Height (cm) 099 | 0.97| 1.00 | 0.058
BSA m2 # 054 | 0.22| 135 0.18 0.99 | 0.96 | 1.00 | 0.065

GFR ml_/mir1/1.73m2 1.000 | 0.995 | 1.004 | 0.85
Clast (mg/l—)

NNRTI vs PI 0.73| 056 | 0.94|0.017 0.74 | 0.57 | 0.95 | 0.020
Female vs male 094 | 0.71| 1.26 | 0.69
Age (y) 1.00 | 0.93| 1.08 | 0.90
Weight (kg) 099 | 097| 1.00| 0.21
Height (cm) 099 | 098 | 1.01| 0.27
BSAM 054 | 0.21| 1.37| 0.19 0.58 | 0.24 | 1.39 | 0.211

GFR I’ﬁl_/mih/l.73l’ﬁ2 1.000 | 0.996 | 1.006 0.33
Half-life (h)

NNRTI vs Pl 090 | 068 1.19| 045| | 088|067 |1.15| 0.33
Female vs male 084 063| 1.11| 0.21
Age (y) 1.04| 097| 1.11| 032
Weight (ke) 1.00| 098] 1.02| 093
Height (cm) 1.01] 099 1.02| 0.39
BSA m’ 1.25| 048] 3.25| 063

GFR mL/min/1.73m" | 1.00 | 0.999 | 1.008 | 0.15 1.00 | 1.00 | 1.01 | 0.13
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Clearance (L/h)

NNRTI vs P 133 | 1.06| 1.66|0.015| | 1.30 | 1.07 | 1.57 | 0.009
Female vs male 094 073| 1.21| 0.63

Age (y) 1.03| 097 | 1.09| 0.39

Weight (ke) 1.02| 1.00| 1.03|0.011

Height (cm) 1.02| 1.01| 1.03|0.003

BSAm’ 338 | 166 6910002 |3.17]1.66]6.06|0.001
GFR mL/min/1.73m" | 1.002 | 0.997 | 1.006 | 0.41

LCI = lower 95%confidence interval, UCI = upper 95% confidence interval
Coeff = coefficient value

A% 1 52AU median TDF plasma concentration #&43UUsENUeN

sewdnengunlasuen Pl w38 NNRTI

Median TDF plasma concentration (mg/L)

T T T T T T T

0 2 4 6 8 10 12 14 16 18 20
Time after dose (h)

‘ —e—NNRTI —e—P ‘

T T

22 24

[y

nsnsiadentastagneiieyseiliunatiufssialunudn 7 2 nqu Aseau GFR NUnG
Lifloranadasiiisedu GFR Anund fe1anadas 5 AuAIN 32 AUNNUIIEVANEINYRINITLAN

<9

proximal tubular injury 31AA15ATIANUING 1 AUNTINTIE proteinuria 1 AUNINTIE glucosuria

3 Aulil hyperuricosuria Ine 1 AwAnsaufu low tubular phosphate reabsorption (715747

5)

A15199 5 nsUsziiunsinaradnafesale

Characteristics TDF with PI TDF with NNRTI
N=16 N=15
% patient with abnormal proteinuria (dipstick >2+) 0 1 (6.3%)
% patient with abnormal glucosuria (dipstick >2+) 0 1 (6.3%)
% of patient with %TRP less than 80 0 1(6.3%)
% of patient with hypercalciuria (value >/= 0.2) 2(12.5%) 1 (6.7%)

%TRP = percentage of tubular reabsorption of phosphate
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YayananasinidnsaulasanIsIdevan

foyaiiugiu

yuriitonanadasimuasiuiy 35 Audhsawnisansmdnandvanesiuag 36 au
o1anaing 24 AumAnd uaz 11 euduwae engade o fuidisulasinisie 157 3
dwmdniade 425 Alandu seznalunisiusemuendiulada TOF 3.7 eudoudsay
159115358 326U CDA% uaw cell count e 28% uaz 697 cells/mm’ ananasias 24 Aud

61U viral load <40 copies/mL Yayaiiugiureseraadnsiidisiunsinwnaniiuiug 35 au

ag/lun"5199 6

M13199 6 YayanuguvasEaliasiiinTINNsANYINANIIU 35 AU

Characteristics

n

Gender (male : female)

11:24

Median (min-max) age, years

15.7 (11.2-18)

Median (min-max) weight, ke

42.5 (24.1-67)

Median (min-max) duration on any ART, yr

7.1 (0.02-15.5)

Median (min-max) duration on TDF, month

3.7 (0-25.2)

Median (min-max) CD4 cells count, cells/mm3

697 (215-2128)

Median (min-max) CD4%

28% (12-39)

n(%) with patients who have HIV RNA < 40

copies/mL

24.(79.2%)

Median (min-max) cholesterol, mg/dl

164 (47-231)

Median (min-max) triglyceride, mg/dl

114 (53-711)

Median (min-max) HDL, mg/dl 44 (24-66)
Median (min-max) LDL, mg/dl 96.6 (30.4-169.2)
Median (min-max) ALT, U/L 25 (5-56)
Median (min-max) serum creatinine, mg/dl 0.6 (0.3-0.8)
Median (IQR) GFR , ml/min/1.732 148.8 (137.5-163.9)
Patient with proteinuria (n=32) 0

Patient with glucosuria (n=32) 0

Patient with %TRP less than 80 (n=32) 0

Patient with hyperuricosuria 0

ART = antiretroviral therapy, HDL = high-density lipoprotein, LDL = low-density lipoprotein,

ALT = alanine aminotransferase, GFR = glomerular filtration rate,

%TRP = percentage of tubular reabsorption of phosphate
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PnmsAnwmuinluetatadingdiuig 25 audisusudsenuen TOF  winewdngau
Tsen153devdniade 30 SUavinudn sedU GFR  Aeuisusuuseniuen TOF Ay 155.65
mL/min/1.73m°  wasseiuAads GFR o Suidnsiulasenis 1617 mL/min/1.73m’
(p=0.142) wazannsniadaanenuindenanaing 1 aufifine proteinuria wazoraaiing
8n 1 AuTAnnz glucosuria

vaugiiomatasiamadiuin 35 aufidniulasinsifondnldnsasanansegn
a4 §UAW 0 WU Tenanasing 19 (549%), 9 (26%) wag 5 (14%) Aufiil z score > -1.5, -1.5 to
2.5 uay < -2.5 puddudsteyamsieil 7 wag 1 auldaansouwdasnals

M131991 7 HaN13ATRNIANTEAN B dUAT 0 Tuaranasinsdnulu 35 Ay

Result of lumbar spine (L1-L4) DEXA scan N (%)
z score >-1.5n 19 (54%),
Male 7
Female 12
z score -1.5to-2.5,n 9 (26%)
Male 3
Female 6
Z score < -2.5,n 5 (14%)
Male 0
Female 5

oy a dUaniivl 48

 agiu fenaainsdiuan 23 auildsunisnmaussdu a dUawiil 0 uay 48 i
Tnglfsumsnsiausziiuensmanddn uazmsramaiesufifnisiileq safety s renal uaz
bone saueUszdiu efficacy woseriulada dluonanading 23 auil Wumawe 5 Au Ands
17 au 01giade o Jududlasanns 16.4 U szognailunisiFue tenofovir 3.2 1oy uag 13
(56%) AU 3UUsENUEN tenofovir SafveTlungs PI BsldvinisiinsziilerIeuiisudeya
59W3I19 dUAIT 0 wazdUAiT 24 §ann5199i 8 Bawudn seu CDA wae lipid profile lafiay
wananslumsadn aniu seeu triglyceride (p <0.05) fam15197t 8 warlusuau 23 auil
18 (78%) Auil HIV-RNA <40 copies/ml au Ua19T 48 483n15@nY (AN3797 9)
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M19199 8 wansnsiUSeuliisudayavasananasding 23 aunddaya o dUAWN 0 wae 24

Characteristics, (Mean, SD) Week 0 Week 24 P-
value*

Weight, kg 69.6 (12.6) 63.2(8.2) (n=22) 0.033
BSA 1.7 (0.2) 1.6(0.1) (n=22) 0.042
CD4 cells count, cells/mm’ 683.8 (332.5) 627.6(241) 0.057
CD4% 25.7 (7.4) 25.9(6.4) 0.720
Cholesterol, mg/dl 175.7 (28.2) 169.7(30.3) 0.183
Triglyceride, mg/dl 129.8 (73.2) 120.7(73.2) 0.388
HDL, mg/dl 44.2 (9.9) 43.7(11.3) 0.788
LDL, mg/dl 105.6 (24) 102.6(27.2) 0.446
ALT, U/L 29.2 (14.1) 31.4(18.8) 0.539
Serum creatinine, mg/dl 0.6 (0.1) 0.6(0.1) 0.714

M19199 9 WEAIIEAU HIV-RNA vasananailing 23 au NildayauSeuiisu a1 dUain 0 uaz 48

Week 0 P-value
At Week 24
HIV-RNA < 40 HIV-RNA > 40
HIV-RNA < 40 17 3 0.317
HIV-RNA > 40 1 2
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d1115UN150 599U TELLU renal safety thu wui1 GFR TudUn1¥l 0 (Median = 148.08
mL/min/1.73m°) uag 48 (Median = 148.72 mL/min/1.73m’) veseaasinsi 23 autu li
WANENRY (p=0.60) wazdionanasing 3 Aufinanisnsiadaante o §Ua1vd 0 Und usnudndl
WANgIUVRINISIAR proximal tubular injury Tuenanasias 3 au a dUa1vidl 48 (1 Awin
glucosuria, Wag 2 AUTIAnATE hyperuricosuria) (M15197 10)

M13199 10. waAINSUsEUNISAA proximal tubular injury Tuananadinsnfideyaseuiisy
a4 dUANYT O wag 48

At Week 48 Week 0
Normal Abnormal
Patient with abnormal proteinuria
Normal 11 0
Abnormal 0
Missing 12 0
Patient with abnormal glucosuria
Normal 10 0
Abnormal 1
Missing 11 1
Patient with abnormal %TRP
Normal (>80) 16 0
Abnormal (<80) 0
Missing
Patient with hyperuricosuria
Normal 14
Abnormal 2
Missing

31891UlAT9IN15398 TDF Ped atuisiou dquieu 2556 Wi 2 - 23



Tupranadinsd iy 23 aull flonaadassiuiu 14 auflléfumansamianszgniionis
1 DEXA scan o dUn1%fl 48 udflenlSoudloutiunanisnsia a dUansid 0 wudn dwlvgd
nswasunladiinty (sefu zscore Wuwanundw)  wilditeddamneeda e mean
difference ¥89A bone density z-score VasdUAYT 0 WisulBuRUEUAT 48 TAvinfu
+0.05 (95%C1 --0.2, 0.2), p= 0.77 (571991 11 wae U 2)

UM 2. uanen1siUSeulisunani1snsaa DEXA scan sen39duannin 0 uag 23
Tua1d1ddns 23 Au

2

1,
[
IS
3 0
© —=
& -1 . I
° =
o 2 - h ¢
et —_ =
o %
g 3
N

4

-5

wk O wk 48

AN5199 11. waEnN1sUSEUWBU Z-score Tuananasins 14 auilasunisms2a DEXA scan
o dUA9N 0 way 48

Median Week 0 Week 48 change,median P-valuel
(IQR) (IQR)
Z score -1.5(-2.4,-0.2) -1.75 (-2.5,-0.6) 0.05 (-0.2,0.2) 0.777
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5. AUs18LazITAINA

ANSANEYINILNEVIAUAIENT

lums@nwiiienanading 32 auisiunsidewarlasunisiiaseideya Tudwiuid 16
AUMAISUUTENIUEY TOF $2uiuengy Pl wagenanadasdn 16 ausuuseniuen TDF iy
81ng1 NNRTI

foyaanmsianzsimandyaaumaniluoaatnsisusemuen TOF  Turuine)
Waufi 221.6 mg/mzﬁ?uﬁﬁ’mﬁma?{a 41.9 Alansu A1 geometric mean (%CV) AUC o, VD3
S8AUYY TDF Ao 3.21 (28%) mg*h/L, Crma AB 0.44 (39%) mg/L WagA1 half-life Ap 13.4
(22%) Falus uwazwuroEaTasTilaSuen TOF sauiu Pl sideliffuiiinnetosasdumusiv
586U AUC 984 TDF figenin

50U AUC 4 24, Crr %8 Cirougn Tuonanasinsilaguen TDF s2ufu NNRTI tuazilsedy
Aindnguitldsue Pl egniitfudfey WerFeuisuiunguilldsue Pl wuineranasiasd
1§5u81 NNRTI 2zdlsesiu AUC fnda 22% was Crough #1011 27% luenanasasilasuen TDF
U NNRTI Gsdayaannisinuniliunndrsandeyanisdnuiludlvguazidnainma
axfunn dmsunsnsrauszdiunnulasnseainmsiden TOF dumuin glomerular function
ogluinausiunide uazlienanasins 5 Auan 32 aufiwuindivdngiuveanisiin proximal
tubular injury LLazlu'ﬁmmaﬂmﬂuimﬁLﬁﬂma%"mLﬁaqmﬂmLLazé\’awqﬂ%’Uﬂﬁsmum TDF

AnsAnenuuianulug1auLin

fonanatas 35  Aut1sulasenist Tudwiud de1a1adasnanualasunismsia
DEXA-scan AN hazdianaadnsinuiu 23 aunlnsun1snsiafnmuludunnvii 48 wan

Toya o Tun3lATINTHUIINDANANAT 35 AU m&gLa?{amaammaﬁﬂﬁﬁgwmﬁa
157 U dwmdniede 425 Alandy warseeziaadsveinisiulssniuen TOF Ao 3.7 Lieu
91a1a3AT 24 AUTlTEAU HIV RNA Uasnin 40 copies/mL 5¥AU median CD4% wazdnuiu CD4
Ao 28% way 697 cells/mm’  mwddu Tunisdnwriilifienanasinsfinsramudnvazaes
proximal tubular injury e glomerular injury & &Upvidi 0

#11¥UN19m373 DEXA scan asausnnuin Senanasing 19 (54%), 9 (26%) wag 5 (14%)
AUl 7 score > -1.5, -1.5 to -2.5 4@ < -2.5 AuaIsy e?faﬁﬁauamﬂmimw DEXA scan 4 (Ju
mimﬁaumaumamimaﬁmu normal pediatric population ﬁuaqzuﬂu Luaqmﬂimmaua‘lmm
wdaussvaalney muummmﬂmmLmﬂmqmuwaﬁmLLanLLmaam mwﬂ‘wmamaﬂmmama
bone densityld vaizinasn.A3samdssiiiunsAnyinisnsan DEXA scan Lilens1a bone
density Tu healthy Thai children population Fuwarimdwniunsnw wazaniiegldne
nsanenely 6 euinmin dafumniien bone density lusinlneudausuda asdonimad
analalassmsidedluvhnsussfiusasiUoudisudnads
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dmSunisinnn o §UAVT 48 T snsiitienanadinssinau 23 Auitlduinsaauseidiu
W& nramsnTIaUsiiiu wudnseiu CDA% ity ann 25.7 (7.4) 1 25.9 (6.4) percent
ualaifiaunananesiun1eaia (p=0.72) a1 lipid profile, creatinine level waz GFR laiiinaa
wansausEwInedUni 0 uaz 48 fenanatng 3 Tu 16 auiliifine proximal tubular injury
o dUn9i 48 usidslaifioraadasiisududemgaen TOF uenindunanisnsiauiansegnds
wu duluaiinanisasaiinny a dUnid 48 ualifitedfanieadn (p= 0.78) dafuain
foyadumnutasaty Usdi TOF dufieruvaeadelumsliludn widisududesdinsfinnu
seluiflousuifiufaseavdnauagnadnafeddussesens

6. AgUNaN1TIBuazdaLEUDIUL

NANISANYININNAVIAUAIEAS 24 9211999980 TDF Wulielatasasianilasu
g1 TDF sufiugnngy Pl IszAueniiaaniinaunlasuensiuiungy NNRTI agailidddey

mndeyadesiunuinsiulseruinlaiaid ToF Wudulszneudulinanisine
yeudugluineuayhiaine iin oreadinsiitnatrafedelmiuisiuautos uarhifienns
N9AATN UANTTATIANIANTEANAIY DEXA scan wuininAndeevleidlngiuidymaes
bone demineralization  fetfuFsfinusndufiazdosinsianudnindoweylefilasu
&1 TDF sieluifiofinwanuvaensouazyssaninmuasnissnunlussozen

7. NANAAYDILATINISIVY
Wamas

L4 ﬂmzﬁiﬁ’dﬁﬁ’nauawmm poster presentationslm’luﬂiz“qu Conference on
Retroviruses and Opportunistic Infections (CROI) Mtladu8akaunai Ussinmansgaiisni
Twiui 3-4 fiunAu 2556 (abstract vnetawil 973) 1599 Pharmacokinetics of Tenofovir in

Thai Adolescents Using Ritonavir-boosted Protease Inhibitor-based Regimens
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