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Results

126 subjects (61 DRV/r + RAL and 65 DRV/r + TDF/FTC) were included. The rate of change
in BMI between groups for RAL versus TDF/FTC at week 96 was 1.5% per 48-week period
(p =0.015). The rate of change in limb fat mass, trunk fat mass, total body fat and total lean
mass was for RAL versus TDF/FTC at week 96 was 2.5% (p = 0.38), 7.3% ((p = 0.021), 4.9%
(p=0.061) and 1.3% (p = 0.12) respectively. Baseline insulin and leptin levels were corre-
lated with baseline limb fat and trunk fat mass [r = 0.31 (p = 0.0043)/r = 0.28 (p = 0.0011) for
limb fat, and r = 0.63 (p 0.0001)/r =0.50(p 0.0001) for trunk fat]. After adjustment, a 10%
faster increase in leptin between baseline and week 48 was associated with a more rapid
increase in limb fat at week 48 (0.5% per 48 weeks, p 0.001), total body fat mass (0.6% per
48 weeks, p 0.001), and trunk fat mass (0.3% per 48 weeks, p = 0.0026).

Conclusions

After week 96 a N(t)RTI sparing regimen of DRV/r + RAL produced a numerically greater
percentage increase in body composition variables with only change in trunk fat mass and
BMI being significant.

Introduction

HIV-infected patientsreceivingcurrently guideline-recommendet® line antiretroviralther-
apy(ART) rarelydevelopvisiblealterationsin fatdistribution[1]. Lipoatrophyhasbeenlinked
to theuseof thymidine nucleosideeversdranscriptasénhibitors asa consequencef mito-
chondrialtoxicity[2,3]. The nucleos(t)idereversaranscriptasénhibitors (N(t)RTI) combina-
tions currentlyin use(abacavir/lamivudin@ndtenofovir disoproxilfumarate/emtricitabine)
arenot consideredo berelatedwith clinical lipoatrophyalthoughin the A5224substudyboth
N(t)RTIssimilarly decreaseditochondrial DNA in fat biopsies[4] Althoughlipohypertrophy
wasinitially thoughtto bethe hallmarkof exposuredo proteasenhibitors[5], recenttrialshave
reportedincrease viscerafatwith mostART drugsincluding non-nucleosideseversdran-
scriptaseénhibitors andintegrasenhibitors [6,7].

Obesityandviscerakhdiposityareincreasingconcerndn peopleliving with HIV especially
in the eraof modernantiretroviraltherapy In additionto traditional risk factors HIV- and
ART-relatedfactorsmayalsoplayarole.

Recendatafrom the ACTG 5202andtwo differentHIV-uninfected cohortshaveshown
that HIV-infected patientsgainedfat andleanmassn thefirst two yearsafterinitiating antire-
troviral treatmentbut in thelongtermtheylostleanbodymassandgainedtrunk fat[8]. These
bodycompositionchangesrerelevantoecaus¢heyareassociatedith anincreasedisk of
diabetesliver diseaseatherosclerosiand cardiovasculadiseaseT hereforeit isimportantto
investigatehe contribution of differentART drugsto visceraldiposity.

Dataregardingbody compositionchangesvith N(t)RTI sparingregimensn ART-naive
patientsarelimited. In the PROGRESStudya combinationof lopinavir/ritonavir plusralte-
gravir (RAL) ledto greaterincreasef peripheralfat over96weekscomparedwith lopinavir/
ritonavir plustenofovirdisoproxilfumarate/emtricitabind TDF/FTC)[9]. The RADAR study
comparingacombinationof darunavir/ritonavir (DRV/r) plusRALwith DRV/r plusTDF/
FTCfound no evidenceof significantdifferencesn total bodyfat or leanfat massover48
weeks[10].
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Chronicinflammationandimmune activationassociatedith HIV infection couldmodu-
lateviscerakdipositychangeseenn HIV-infectedindividualsunderlong-termantiretroviral
therapy[11,12]Thereis someevidenceof anassociatiobetweerchronicinflammationand
increase viscerahdiposdissuein patientswith lipodystrophy[13] Fewstudieshavelooked
into the associationbetweerantiretroviraldrugs,bodycompositionchangesindadipokines
andsomehaveraisedthe hypothesighatincrease viscerahdiposeissuecould beassoci-
atedwith higherleptin andloweradiponectinlevels[7,14].

NEAT 001/ANRSL43evaluatedhevirologic efficacyandtolerability of ritonavir-boosted
darunavirin combinationwith tenofovirdisoproxilfumarate(TDF)-emtricitabineor raltegra-
vir in treatmentnaiveHIV-infected adultsin Europe[15]In the currentreport,weexamined
the bodycompositioneffect,aswell asadipokinesand metabolichiomarkerschangesver96
weeksafterstartingART.

Patients and methods

NEAT 001/ANRSL43wasarandomisedppen-label96weeksnon-inferiority trial of ART-
naiveconductedn 78clinicalsitesin 15EuropearncountriesbetweenAugust2010and Octo-
ber2013.Thepresentsubstudywasconductedover19clinical sitesInclusioncriteriawere:
HIV RNA greaterthan 1000copiesper mL and CD4 cellcountunder500celisperpL in ART-
naiveparticipantsandno evidenceof major International Antiviral Society-USAesistance
mutations.Exclusioncriteriawere:receivingtreatmentfor mycobacteriosisr malignantdis-
easetestedpositivefor HBsAg,pregnancyrelevantiaboratoryabnormalitiesandan estimated
creatinineclearancéesshan 60mL/min. Additional exclusiorcriteriafor the bonemineral
densityandbody compositionsub-studiesvere:treatmentfor osteoporosisind concomitant
useof steroidsor oestrogeneplacementherapyat screenind15,16].

Any patientenrolling NEAT001/ANRS143tudyin asiteparticipatingin the bonemineral
densitysubstudyandfulfilling theinclusioncriteriawassuitablefor this pre-plannedanalysis.
Randomisatiorwasperformedat the sametime for the parentstudyand afterhavingcon-
sentedor the bonemineraldensitysubstudyBriefly, patientswereenrolledinto the substudy
beforebeingrandomisedn the coretrial to receiveB00mg darunavirand 100mg ritonavir
oncedaily plus400mg raltegravirtwicedaily [N(t)RTI-sparingregimen]or 800mg darunavir
and100mg ritonavir plustenofovirdisoproxilfumarate/emtricitabinén a300mgand200
mg fixed-dosecombination.The primary endpointof this body compositionanalysisvasthe
meanpercentagehangeof limb fatmassetweerbaselingrandomisation)andweek96.The
secondargndpointsincluded:meanpercentagehangeof trunk fat masstotal bodyfatand
total bodyleanmassandbodymassndex (BMI) at 96weekspredictorsof body composition
changesindassociationbetweeradipokinesandinflammatorymarkerswith bodycomposi-
tion changesThestudyprotocolwasapprovedoy the EthicsCommitteeRegionable Madrid
in accordancevith the principlesof the Declarationof Helsinki. The studywasalsoapproved
by individual ethicscommitteesn thefollowing centresEthikkomissionder StadtWien, Uni-
versitairZiekenhuisAntwerpen,RegionHovedstaderDe Videnskabselisk&komiteer, CPPlle
deFranceVI GroupeHospitalierPitidSalpatreireHanoverSchoolof Medicine,Hellenic
RepublicMinister of Healthand WelfareNationalethiccommittee Medicalresearcktouncil
Ethicscommitteein Hungary,Mater PrivateHospitalResearclEthicsCommittee,Centrum
MedyczneKsztakcenigpodyplomowegd<omisjaBiothycznaComissaale Eticaparaa Inves-
tigacaoClinica,Karolinskauniversityhospitalregionaletikprovningsnamndem Stockholm,
NHS leedsEastResearclthicsCommitteeand MedischEthischeT oetsingscommissigcade-
mischMedischCentrum.All trial participantsgavespecifiowritten informed consentfor the
bonemineraldensitysubstudyandthe parentstudyat the sametime andthereforewere
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includedin this bodycompositionsubstudyprior to randomisedreatmentallocation.(Clini-
calTrials.govegistrationnumberNCT01066962).

Study procedures

WholebodydualenergyX-ray absorptiometryDXA) scanausingeitherHologic (Hologic
Inc., Bedford,Massachusett&]SA) or GELunar (GE Healthcard_unar,Madison,Wisconsin,
USA)devicesvereperformedat baselineyweeksi8and96.Totallimb fat (upperpluslower
extremitiedat), trunk fat, total bodyleanmassandtotal bodyfat masswverequantifiedusing
standardizesgcanningprotocolsandlocallycalibratedbasedn eachmanufacturer'specifica-
tions. Techniciansblindedto studyclinicalinformation- wereinstructedto usethe same
deviceon the samepatientduring thetrial without centralreading.

Adipokinesand markersof inflammationwereperformedin the departmeniof Laboratory
Medicineat HospitalUniversitarioLa Paz Madrid on batchedserumsamplestoredat-80EC
from week9 and48.Thefollowing markerswereanalysedtL-6; IL-18; TNF-q, Insulin, Lep-
tin, Adiponectinand FibroblastGrowth Factor-23(FGF-23)with amultiplex magnetichead
panelassafyHBNMAG-51 Merck Millipore) usinga Luminex200analyzer.

Statistical analysis

Samplesizewascalculatedor bonemineraldensitychangesWe calculatedhat 64 patients
perarmwould provide80%powerto detectatreatmentdifferenceof 2.5%in BMD in lumbar
spineassuminga standarddeviationof 5 anda2-sidedt-testwith alphaof 0.05.Assuminga
10%drop out rateatotal of 142patientswould be neededAll analysisvereperformedin an
intent to treatapproach(participantswho changedreatmentduring the studywereanalysed
in the samegroupsasat randomisation).

Descriptivestatisticavereusedto summarisepatientcharacteristicin eachtreatmentarm
andwerecomparedusingchi-squaredestsunpairedt-testsor non-parametricWilcoxon
testsPercentagehangeén bodycompositionvariablerom baselindo week48andbaseline
to week96wereassesseahd comparedbetweertreatmentarmsusingmixed modelswith a
randominterceptandallowingfor repeatedbservationper patient. This methodestimates
thedifferencein therateof changebetweertreatmentarmsandthe differencewasstandard-
isedper48-weelperiod.Multivariablemodelswereadjustedor factorsthatwereassociated
with changesn univariableanalysesvith p<0.1.Mixed modelswerealsousedto assess
whetherthe percentagehangean biomarkerswvereassociatewith change$n bodycomposi-
tion from baselingo week48.Any adipokinesor inflammatorymarkersthat weresignificant
in univariableanalyse¢p<0.1)wereincludedin the multivariableanalysisSensitivityanalysis
wasplannedusingmediansand non-parametridestsandalsoincluding laboratoryvariables
asbinary (>5%change).

Statisticahnalysesvereperformedusing SAS(StatisticalAnalysisSoftwareCary,NC,
USA)Version9.3.All testsof significancenere2-sided.

Results

A total of 146subjectsvereincludedandrandomizedTheintention-to-treat-exmsedpopula-
tion comprisedl26subjectwith atleastoneDXA performed,61subjectsn the DRV/r

+ RAL groupand65subjectsn the DRV/r + TDF/FTC,of whom48and56,respectivelygom-
pletedweek96 (Fig 1). Baselineharacteristicsverewell balancedetweergroups(Tablel)
anddid not differ from thoseof the coretrial (datanot shown).Participantsvere90.5%male
and82%CaucasianThe medianagewas40yearqIQR 31+46)medianCD4 countwas338
cells/mn? (IQR 279+407)medianviral loadwas4.7l0g, o copies/mL(IQR 4.3+5.1)median
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NEAT001/ANRS143
N =805

DRV/r+RAL DRV/r+TDF/FTC

N=401 N=404

' '

Body composition Body composition
substudy substudy
N=70 N=76
Uncompleted DXA data ) ) Uncompleted DXA data
(N=9) (N=11)
\ 4
Baseline DEXA Baseline DEXA |
N=61 N=65
Week 0, 48, 96 WeelgtJ8, 55

DEXA Week 48 DEXA Week 48 DEXA DEXA
N=45 N=53 N=62 N=53

l |

Week 96 DEXA Week 96 DEXA

N=48 N=56

Fig 1. Flow chart of NEAT001/ANRS143 body composition substudy.

https://da.org/10.1371durnal.pon®209911.g0D

bodymassindex (BMI) was23.2Kg/m? (IQR 21.4+26.2)and medianwaistto hip ratio was
0.91(IQR 0.86+0.98).

Therewereno statisticadifferencedetweergroupsin bodycompositionatrandomization
excepftfor amedianhighertotal bodyfat massn the DRV/r + TDF/FTCgroup[17.1kg (IQR
11+19.8ys.14.3kg (IQR 9.8+22.9)p = 0.014](Tablel).

Changes in body composition

Therewasasmallbut significantincreasen BMI in both armsfrom baselingo week48and
baselingo week96.Therateof changen the DRV/r + TDF/FTCgroupwas2.2%per48week
period (95%CI 0.6+£3.7p = 0.0074atweek4d8and 1.0%per 48weekperiod (95%CI 0.2+0.8,
p = 0.023).Therateof changewvashigherin the DRV/r + RAL groupatboth 48weekddiffer-
ence2.1%per48weekperiod;95%Cl -0.2+4.2;= 0.078)and 96 weekddifferencel.5%per
48weekperiod;95%CI 0.3+2.6;p= 0.015).

Of the 126patientsincludedin the currentanalysis115(53in the DRV/r + RALarmand
62in theDRV/R + TDF/FTCarm) hadaDXA performedat 48weekand114(48in the
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Table 1. Baseline characteristics.

Gender(Male):n (%)
Age,yearsMedian(IQR)
Ethnicity: n (%)

Caucasian

Other

CurrentSmoking:n (%)
CurrentAlcoholusen (%)
BaselindHIV-1 RNA, log ;o copies/mi Median(IQR)
BaselineCD4+, cells/mn?: Median(IQR)
CD4 + nadir, cells/mn?: Median(IQR)
Weight,Kg: Median(IQR)
BMI, Kg/ m% Median(IQR)
Waist,cm: Median(IQR)
Hip, cm:Median(IQR)
Waist:hip ratio: Median (IQR)
Total bodyfat massKg: Median(IQR)
Limb fat, Kg: Median(IQR)
Trunk fat, Kg: Median(IQR)
LeanbodymassKg: Median(IQR)
Walking hours/weekMedian(IQR)
IL-6, pg/mL:Mean(95%ClI)
IL-1B, pg/dL:Mean(95%Cl)
TNF-o, pg/dL:Mean(95%Cl)
Insulin, uU/ml: Mean(95%Cl)
Leptin,ng/mL: Mean(95%CI)
Adiponedin, mcg/mL:Mean(95%Cl)
FGF-23pg/mL:Mean(95%ClI)
HOMA-IR: Mean(95%Cl)

DRV/r + RAL
(N =61)

53(86.9)
39(31+45)

50(82)
11(18)
25(41%)
3(4.9)
4.8(4.3+5.2)
347(280+38)
327(236230D)
72(64+80)
22.4(20.9+£26.1)
82(77+89)
92(86+99)
0.92(0.85+0.97)
14.3(9.8+22.9)
6.7(4.7+10.3)
7.8(4.6+11.9)
49.2(45.1+52.5)
4(2+6)
1.2(0.0£2.4)
0.4(0.3£0.5)
4.1(2.745.5)
6.3(2.6£10)
5.58(3.01£8.15)
23.9(19+28.8)
36.5(32+41)
1.6(0.97+23)

DRV/r + TDF/FTC

(N = 65)
61(93.9)
40(32+46)

53(81.5)
12(18.5)
31(47.7%)
2(3.1)
4.7(4.4%5.0)
331(278+41)
327(268+37%)
72(67£81)
23.4(21.7+263)
84(79+93)
94(87+99)
0.91(0.87+008)
17.1(11+19.8)
6.4(5.2+9.1)
8.8(5.4+116)
50.5(46.8+54)
4(2+7)
1.4(0.6£2.2)
0.4(0.30.5)
4.0(3.624.4)
5.1(3.946.3)
4.45(2.67+@21)
15.8(13.3+183)
38.8(35.1+45)
1.97(0.6+3.34)

Total
(N =126)

114(90.5)
40(31+46)

103(81.7)
23(18.3)
56 (44.4%)

5 (4%)
4.7(4.3%5.)
338(279+407)
327(260£374)
72(65£80)
23.2(21.4+26.
84(78+91)
93(86:+99)
0.91(0.86+0.98
15.4(10.7+21p
6.7(4.749.7
8.5(4.5+11.7)
50.1(46.1+54.p
4(2+7)
1.3(0.5£2.)
0.4(0.30.5
4.0(3.4%4.5
5.6(3.8+7.%
4.96(3.45+6.48
19.5(16.8+22.p
37.7(34.8+40.5
1.30(0.99+1.6)L

DRV/r, darunavir/ritonavir; RAL, raltegravir;TDF/FTC,tenofovir disoproxilfumarate/emticitabine,BMI: bodymassndex;IL, interleukin; TNF, tumour necross

factor;FGF fibroblastgrowingfactor;HOMA-IR, homeosttic modelassessnm-insulin resistance

https://da.org/10.1371durnal.pon®209911.t001

DRV/r + RALarmand56in the DRV/R + TDF/FTCarm) at 96week Bodycompositionvari-
ablesncreasedrom baselindgo week48andbaselingo week96in the combinedstudypopu-
lation andin both treatmentgroupswith higherincreasei the DRV/r +RAL groups(Fig 2),
particularlyfor limb fatmasstrunk masstotal bodyleanmassandtotal bodyfat. Forexample,

therateof changen limb fat masswashigherat48weekgor DRV/r + RAL versuDRV/r

+ TDF/FTC(8.9%per48weekperiod; 95%ClI -4.5+22.2p = 0.20)and at 96 weekg2.5%per
48weekperiod;95%CI -3.0+£7.8p = 0.38),althoughnot statisticallysignificant. Thelargest
differencesn therateof changecomparingDRV/r + RAL versuDRV/r + TDF/FTCwere
seerfor trunk fat atweek96 (7.3%per48weekperiod,95%Cl 1.2+13.3p = 0.021)total body
leanmassat48weekq11.0%per48weekperiod; 95%ClI 0.3£21.8%p = 0.046)andin total
bodymassat48weekq9.1%per48weekperiod,95%Cl -0.8+18.9%p = 0.072)and 96 weeks
(4.9%per48weekperiod;95%CI -0.2+10.0p = 0.061).

Althoughgloballytherewasatrend for increase fat, thereweresomeparticipantswith

fatloss.Indeed,33participants(26%)hadalimb fatloss> 10%and 18participants(14.4%)
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a.
Mean (95% Cl) percentage rate of change in limb fat DRV/r+RAL versus
DRV/r+TDF/3TC

b.
Mean (95% Cl) percentage rate of change in trunk fat DRV/r+RAL versus
DRV/r+TDF/3TC

30

DRV/r + RAL
Difference in rate of
change at 48 weeks 8.9%
(-4.5-22.2)/48 weeks; p=0.20

=m==DRV/r + TDF/FTC

Difference in rate of
change at 96 weeks 2.5%
(-3.0-7.9)/48 weeks; p=0.38

20

% change in limb fat

20

10

% change in trunk fat

30 1

DRV/r + RAL
Difference in rate of
change at 48 weeks 0.3%
(-3.1-3.7)/48 weeks; p=0.86

==m=DRV/r + TDF/FTC

Difference in rate of
change at 96 weeks 7.3%
(1.2-13.3)/48 weeks; p=0.021

Subjects at visit
DRV/r + RAL 61
DRV/r + TDF/FTC 65

C.

10 P~
0 T 1
0 48 96
Baseline 48 weeks 96 weeks
53 48
62 56

0

T —

0

48

96

d

Subjects at visit Baseline 48 weeks 96 weeks
DRV/r + RAL 61 49 49
DRV/r + TDF/FTC 65 49 56

Mean (95'% Cl) percentage rate of change in total body lean mass
DRV/r+RAL versus DRV/r+TDF/3TC

Mean (95% Cl) percentage rate of change in total body fat mass DRV/r+RAL
versus DRV/r+TDF/3TC

DRV/r +RAL  =m==DRV/r + TDF/FTC DRV/r + RAL  ==®=DRV/r + TDF/FTC

% 30 = Difference in rate of Difference in rate of @ | 30 4Difference in rate of Difference in rate of

£ change at 48 weeks 11.0% change at 96 weeks 7.3% g change at 48 weeks 9.1% change at 96 weeks 4.9%

§ (0.3-21.8)/48 weeks; p=0.046  (1.2—13.3)/48 weeks; p=0.021 e (-0.8-18.9)/48 weeks; p=0.072((-0.2—10.0)/48 weeks; p=0.061

Z| 20 § 20

2 .

= ol

= e}

2| 10 —— = 10 A1

£ s

S 2

c | &

% 0 _ﬁ S 0 T "

N 48 6 R 48 96

-10 -10

Subjects at visit Baseline 48 weeks 96 weeks Subjects at visit Baseline 48 weeks 96 weeks
DRV/r + RAL 61 53 48 DRV/r + RAL 61 53 48
DRV/r + TDF/FTC 65 62 56 DRV/r + TDF/FTC 65 62 56

*The figures show the differences in the rate of change in body composition per 48 week period at week 48 and 96 compared to week 0
and comparing DRV/r+RAL versus DRV/r+TDF/3TC

Fig 2. Changes in body composition variables over 96 weeks. (A) Mean(95%Cl) percentageateof changen limb fat. (B) Mean(95%Cl) percentagrateof changen
trunk fat. (C) Mean(95%Cl)percentagrateof changen total bodyleanmass(D) Mean(95%Cl)percentageateof changean total bodyfat massAbbrevigions:DRV/r,
Darunavirritonavir; RAL, Raltegavir; TDF/FTC, Tenofovirdisoproil fumarae/Emtricitabire;HIV, Humanimmunodefciencyvirus;Cl, confiderceinterval.

https://da.org/10.1371¢urnal.pon®209911.g0D

lost> 20%o0f limb fat, but differencesn proportionswith limb fatloss> 10%or > 20%were
not statisticallysignificantbetweertreatmentarms(p = 0.12andp = 0.28respectively).

Associations between adipokines/inflammatory markers and body
composition

We measureditleastoneof theinflammatorymarkersin 87 patients Absolutebaselinevalues
for adipokinesandinflammatorybiomarkersweresimilar betweertreatmentgroupsexcept
for adiponectin[15.8mcg/mLin DRV/r + TDF/FTCvs.23.9mcg/mLin DRV/r + RAL; mean
difference-8.1(95%Cl -13.5,-2.7);p = 0.004] Correlationshetweerbaselineadipokines,
inflammatorymarkersandbodycompositionvariableglimb, trunk andtotal bodyfat) were
weakexcepfor leptinr =0.63(p<0.0001)r = 0.50(p<0.0001andr = 0.63(p<0.0001)
respectivelyOther significantcorrelationswverebetweerbaselinensulin andbaselindimb
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fat/trunk fat (r =0.31,P = 0.004/r= 0.28,P = 0.012)and baselineadiponectinwith baseline
limb fatandtotal bodyfat (r = 0.4,P<0.001/= 0.27,P = 0.01).Insulin resistancatbaseline,
measuredy the homeostationodelassessmefHOMA-IR), wasalsosignificantlycorrelated
with limb, trunk andtotal bodyfat masqTable2).

Wethenexploredif changesn thesemarkersbetweerbaselineandweek48wererelated
with percentagehangesn bodycompositionvariablesatweek48.Againthe strongestorre-
lationswerebetweerchangesn insulin, leptin,andHOMA-IR with limb fat andtotal bodyfat
masgqTable2).

We usedmultivariablemixed modelto assestherateof changdan adipokinesand
inflammatorymarkersbetweerrandomisationandweek48in relationto percentage
changen bodycompositionparametergTable3), afteradjustmentor treatmentarm, his-
tory of fracturesat baselinepadir CD4,CD4 countandviral loadatrandomisationIn uni-
variableanalysesafasterincreasen leptin wasassociatewith anincreasen limb fat,
trunk fator total bodyfat massat week48,while afasterincreasén HOMA-IR wasassoci-
atedwith anincreasen limb fat massandtotal bodyfat massTherewasno evidenceahat
IL-6, adinopectin FGF-23]L1-betaand TNF-alphawereassociatewith changes$n body
compositionparametersn univariableanalysegp>0.1),andthesewerethereforenot
includedin multivariablemodels.

After adjustmenton averagea 10%fasterincreasen leptin betweerbaselineandweek48
wasassociate@ith amorerapidincreasen limb fatatweek48(0.5%per 48weeks95%CI
0.4,0.6;p<0.001)a0.6%per48weekgasterincreasen total bodyfat masq95%Cl 0,5,0.7;
p<0.001)anda0.3%per48weekdasterincreasen trunk fatmasg95%cCl 0.1,0.4;

p = 0.0026)A fasterincreasen HOMA-IR wasalsoassociatedith greaterincreasei limb
fatmasstrunk fator total bodyfat masqTable3).

Discussion

In the presentanalysisvereportastatisticallysignificantgreaterincreasen bodymassndex
andtrunk fatin the DRV/r + RAL atweek96.We found that gainsin limb andtotal bodyfat
peakedat48weeksn both armsandsubsequentlgecreasedéxcepfor trunk fatmassn the
DRV/r + RAL. Thesechange$n bodycompositionvariablesvererelatedwith leptin changes
during thefirst 48weeks.

Table 2. Correlation between inflammatory markers and body composition parameters.

IL-6 (n =87) Insulin (n = 84) Leptin (n = 87) Adiponectin FGF-23 (n=85) | HOMA-IR (n = 84)
(n=86)
Baseline R P R P R P R [ R P R P
Limb fat -0.03 0.78 0.31 0.004 0.63 <0.001 0.40 <0.001 0.17 0.12 0.32 0.0035
Trunk fat -0.07 0.48 0.28 0.012 0.50 <0.001 0.08 0.44 0.09 0.39 0.25 0.023
Leanbodymass 0.07 0.48 -0.13 0.25 -0.25 0.02 -0.14 0.20 -0.07 0.52 -0.09 0.41
Totalbodyfat mass -0.06 0.59 0.32 0.0028 0.63 <0.001 0.27 0.01 0.15 0.17 0.31 0.0040
Percentage change at week 48 IL-6 (n = 69) Insulin (n = 64) Leptin (n = 64) Adiponectin FGF-23 (n=64) | HOMA-IR (n = 64)
(n=68)
Limb fat 0.16 0.2 0.46 <0.001 0.70 <0.001 -0.05 0.68 -0.00 0.99 0.31 0.014
Trunk fat 0.22 0.07 -0.23 0.072 0.27 0.03 -0.07 0.57 0.01 0.91 0.11 0.42
Leanbodymass -0.16 0.18 -0.03 0.82 -0.08 0.51 0.03 0.83 -0.19 0.14 -0.04 0.76
Totalbodyfatmass -0.15 0.23 0.46 <0.001 0.60 <0.001 -0.08 0.50 -0.04 0.75 0.33 0.0084
IL, interleukin; TNF, tumour necross factor;FGF fibroblastgrowth factor23;HOMA-IR, homeosttic modelassessnmt-insulin resistance
https://da.org/10.1371¢urnal.pon®209911.t002
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Table 3. Associations between percentage change in biomarkers and percentage change in body composition from randomisation to 48 weeks.

Limb fat mass

Insulin

Leptin

HOMA-IR

RAL + DRV/r vs. TDF/FTC+ DRV/r
Trunk fat mass

Insulin

Leptin

HOMA-IR

RAL + DRV/r vs.TDF/FTC+ DRVI/r
Total body fat mass

Insulin

Leptin

HOMA-IR

RAL + DRV/r vs. TDF/FTC+ DRV/r

Univariate Multivariate
Estimate 95% CI P-value Adjusted® 95% CI P-value
Estimate

0.53 0.39,0.67 <0.001 0.09 -0.05,0+£23 0.2
0.61 0.53,0.69 <0.001 0.52 0.42,0.62 <0.001
0.34 0.19,0.49 <0.001 0.17 0.05,0.29 0.0065
8.86 -4.4722.19 0.2 2+30 -4.95,9.55 0.54
-0.32 -0.50,-0.14 0.0012 -0.48 -0.67,-0.29 <0+001
0.32 0.17,0.47 <0.001 0.25 0.10,0.40 0.0026
0.10 -0.03,0.23 0.14 0.25 0.12,0.38 <0.001
-1.60 -9.546.34 0.69 -4.90 -12.903.10 0.23
0.50 0.35,0.65 <0.001 0.03 -0.12,0.18 0.7
0.64 0.55,0.73 <0.001 0.59 0.49,0.69 <0.001
0.32 0.17,0.47 <0.001 0.17 0.04,0.30 0.011
9.05 -0.75,18.85 0.072 1.23 -6.49,8.95 0.76

Theestimaesshowthe associatiometweerbiomarkersand measuresf body composition from mixedmodelswhich estimatethe rate of percentagehangen body
composition (limb fat masstrunk fat massor total bodyfat mass)er48weekperiodassociatewith a 10%changen the changdan biomarkersoverthe sametime

period.

PAdjustedadditiondly for fracturesat baselinenadir CD4+,CD4+countandviral loadat randomisaion. DRV/r +RAL:darunavi/ritonavir plusraltegravit DRV/r
+ TDF/FTC: darunavirfitonavir plustenofovir/Emticitabin. HOMA-IR, homeostati modelassessnm-insulin resistance

https://da.org/10.1371durnal.pon®209911.t003

Therearelimited dataon the effectof integrasenhibitors containingregimenson body
compositionin antiretroviralnaivepatients The STARTMRKstudyrandomizedHIV-
infectedpatientsto efavirenavs.raltegravirboth with TDF/FTC.In aconveniencesampleof
86 participantsat 48weeksand 75 participantsat 96 weekspercentagehangesn appendicu-
lar andtrunk fatweresimilar betweerarms[6]. Thoseallocatedo the TDF/FTC+ RALarm
hada19%increasen trunk fatatweek48and21.6%at 96weeksIn the ACTG 5260sstudy,
centraland peripheralfat gainsweresimilar in patientstreatedwith raltegraviror the protease
inhibitors atazanavior darunavirall in combinationwith TDF/FTCJ[7]. Thoseallocatedo the
TDF/FTC+ RALarmhada19.4%ncreasen trunk fatatweek96.0ur studygavethe oppor-
tunity to compareaNtRTI-containingandaNtRTI-sparingregimen,with abackboneof rito-
navir-boosted-darunavir.

Wedid not find significantdifferencesn bodychange$rom baselindbetweerthe RAL and
the TDF/FTCarm atweek96exceptfor trunk fat masshat wassignificantlyhigherin the N(t)
RTI sparingarm.In ACTG 52609ercentagehangen limb fatandtrunk fatat96weeksn
the DRV/r plusTDF/FTCarmweregreaterthanin our study(14.2%20.8%vs.4.9%9.8%).
Thesddifferencesouldbepartially explainedby patientsbaselinecharacteristicsslightly
olderpopulation(medianageof 40yearsvs.36years)and Caucasiamrigin in amajority of
participants(89%vs.44%)in our study.In the STARTMRKbaselineCD4 countwaslower
thanin our study(medianof 212cells/mn? vs.338cells/mnt) andthereturn to healthphe-
nomenacould haveplayeda moredeterminantrole in theresults Differential effecton fat
redistributionacrossstudiescould alsobeexplainedoy geneticdeterminantsThis hasbeen
suggesteth therecentSECOND-LINEmetabolicstudywhereAfrican participantsweremore
proneto losefatin comparisorwith Asianparticipants[17].
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In the NEAT 001/ANRSL43studyparticipantsrandomizedto the RAL grouptendedto
havehigherincrease limb, trunk andtotal bodyfat massaswell ashigherincreasein BMI
over96weekghan participantsrandomizedto the TDF/FTC group.Two otherstudieshave
reportedbodycompositionchangesissociatetb initial treatmentwith aN(t)RTI sparingregi-
menconsistingof anintegrasestrand-transfeinhibitor plusaritonavir-boostedorotease
inhibitor. In the PROGRESStudyincrease# peripheralandtrunk fat weregreatetin
patientstreatedwith lopinavir/ritonavir plusraltegravirarm comparedo patientstreatedwith
lopinavir/ritonavir plustenofovirdisoproxilfumarate/emtricitabime, althoughthis difference
wasonly significantfor peripheralfat,bothin armsandlegs[9]. In the RADAR study[10],
with asmallersamplesizeand only dataat 48weekstherewasanon significantgreater
increasean total bodyfatin the DRV/r + RALarm comparedo DRV/r + TDF/FTC.Dataon
trunk fatwerenot provided.Thesewo studieshadavirologic primary endpointandtherefore
mayhavebeenunderpoweredo detectdifferencesn bodycompositionvariablesAll these
studiesfocusingon the effectof raltegravir-basedegimensn naiveHIV-infected patientson
bodycompositionvariableshowa differentialeffectwhenRAL is usedwith or without TDF/
FTC.Thepresentubstudywasspecificallydesignedo find differencesn bonemineralden-
sityandbodycompositionvariabledetweertreatmentarms.Combinedresultsof NEAT 001/
ANRS143PROGRESS8ndRADAR suggesthatthe greatelincreasen bodycompositionfat
variableobservedn patientsreceivingN(t)RTI sparingregimenscouldberelatedto the
avoidanceof adeleteriousffecton fatof TDF/FTC.It hasbeenreportedthat TDF/FTC
decreaselsoth mitochondrial DNA in fat biopsiesandthe activity of mitochondrial oxidative
phosphorylatiorenzymes[4].

Dataabouttherelationshipbetweerinsulin, adipokinesandbody compositionchangesn
HIV-infected patientsarelimited. In the ACTG 5260higherlevelsof inflammatorymarkersat
baselinavereassociatewith increasei peripheralfatandleanbodymassbut not central
adiposity[7].In thistrial, lowerbaselindeptin level higheradiponectinandhigherviral load
wereassociatewvith greatergainsin viscerabdiposdissue althoughthe associatiorwith adi-
ponectinwasmarginal.ln our studywefound, asexpectedapositivecorrelationbetween
baselinénsulin andleptin levelsandlimb, trunk andtotal bodyfat. After adjustmenta 10%
increasen leptin from baselinavascorrelatedwith ahighly significantincreasen limb fat
massatweek48independentlyof treatmentarm. Associationdetweercirculatingadipokines
andviscerafatarenot alwaysobust[18].ThediscrepanciebetweerNEAT 001/ANRSL43
andACTG 5260maybedueto participants'characteristicdn NEAT 001/ANRSL43partici-
pantsweremostlyCaucasianandhadlowerBMI, lowerlimb fat, trunk fatandleanbody
massatbaselineln ACTG 5260percentagef moderatephysicalexercisavasroughly 80%in
thethreearms.We cannotexcludeadifferentialcontribution of physicalexerciseamongthese
studiesalthoughin our studyphysicalexercisavasnot associatewith percentagehangen
bodycompositionvariables.

Other studieshavereportedan associatiorbetweerinflammationandvisceral/subcutane-
ousadiposdissug19,20].Recenfindings suggesthat chronicinflammation could partially
influencelong-termbodycompositionchangesin astudyof malnourishedAfrican patientsa
onelogreductionin CRPwasassociatewith almost600gramsincreasen fat-freemassafter
6 weekf startingART[21]. We did not find associationbetweerL-6 andbodycomposition
changesn our studyandthis couldbeexplainedoy the smallersamplesize the goodhealthat
baselineandtherecentHIV diagnosigmedianHIV duration 1.8years)of NEAT 001/ANRS
143participants.

Our studyhasseveralimitations. Participantsveremainly Caucasiamalesandtherefore
theresultsmight not begeneralizableDXA measuresverelocallybut not centrallycalibrated
andtherewasno centralreading.We did not haveaccuratedataon viscerakhdipositybecause
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wedid not perform CT scanshoweverin therecentACTG 52604rial therewasagoodcorre-
lation betweervisceraldipositymeasuredy CT scanandtrunk fat measuredy DXA sowe
considerthis limitation shouldnot greatlyinfluenceour results Samplesizewascalculatedor
bonemineraldensitychangesndthereforewe could havehadinsufficientpowerto detect
mild differencedn the bodycompositionvariabledbetweerarms.Anotherlimitation is that
inflammatorymarkersandadipokinesvereonly measuredn alimited subsetf participants.

In summary after96weeksaN(t)RTI sparingregimenof DRV/r + RAL produceda
numericallygreatempercentagéncreasen bodycompositionvariableswith changan trunk
fatmassand BMI beingsignificant,comparedo the TDF/FTC+ DRV/r regimen.Changesn
leptin levelduring thefirst 48weekswverecorrelatedwith changeén limb, trunk andtotal
bodyfatindependentlyof treatmentarm. Futureadequatelypoweredstudieswith longerfol-
low-up areneededo betterunderstandheinterplaybetweemmodernantiretroviraldrugs
andvisceraldiposity.
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