Tra falsi miti e realta
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DXA Results Summary:

Region Area BMC BMID T- Z- |
{em?®) () {glem?) SCore SCOre '
L2 1523 15.63 1.026 0.0 0.6 |
L3 16,33 1696 1038 0.4 0.3 i
L4 1831 1706 0938 -1.1 04 |
Total 49.87 49,75 0.5997 LT =,1 !
Total BMD GV 1.0% BN S '
WHO Classification: Normal
Fracture Risk: Mot Increased
DXA Results Summary:
Region Arca BMC BMD T- Z-
{cm*) () (gem?) SCore score
Meck 520 4.26 0.518 -0.3 0.4
Tutal 3395 30.59 0.901 -0.3 0.1

Total BMDCV 1.0%
WHO Classification: Mormal
Fracture Risk: Mot Increased
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Both osteopenia and osteporosis are very common in

HIV population
Study Odds ratio
(95% CI)
Amiel (2004) = 5.03 (1.47, 17.27)
Brown (2004) o 4.26 (0.22, 82.64)
Bruera (2003) ' 4.51 (0.26, 79.27)
Dolan (2004) — - 2.11 (0.54, 8.28)
Huang (2002) 4 3.52 (0.15, 81.92)
Knobel (2001) —.,— 5.13 (1.80, 14.60)

Loiseau-Peres (2002)
Madeddu (2004)
Tebas (2000)
Teichman (2003)

Yin (2005)

Overall (95% CI)

-

4.28 (0.46, 39.81)

v . ,2984(1.80, 494.92)

3.40 (0.19, 61.67)

—-

o

,17.41 (0.97, 313.73)
2.37 (1.09, 5.16)

3.68 (2.31, 5.84)

0.01

PERUGIA, 30 - 31 MARZO 2017

1
Odds ratio

«€J), WORKSHOP NAZIONALE CISAI

Prevenzione e gestione

delle co-morbidita associate all'infezione da HIV

100

Brown T et al. AIDS 2006.



HIV by itself is associated with osteopenia and

osteoporosis

N=26g *
Age, median (IQR) 38 (31,44)
Male (%) 8504
White non-Hispanic Race (%) 47%
HIV RNA log,, c/mL, median (IQR) 4.62 (4.24,4.90)
HIV RNA = 100,000 ¢/mL (%) 41%
CDy cells/mm3, median (IQR) 233 (106,334)
CD4 < 200 cells/mm?3 (%) i
Lumbar spine T score <-1 (%) 35%
BMI, Median (IQR) 24.9(21.8, 28.2)
Limb fat kg, Median (IQR) 7.4 (4.7,10.1)

Baseline prevalence of osteopenia/osteoporosis 35%
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When we start ARV therapy patients lose bone

Independently of the regimen

START Substudy
* Substudy included 193 pts in early S 01 Total Hip BMD
ART arm and 204 pts in deferred = 1
ART arm with f/u 2 ,
* Greater BMD loss in hip and spine o 3
with immediate vs deferred ART s
o -
— Estimated mean difference for hip: = 4
-1.5% (95% Cl: -2.3% to S Sy . . :
-0.8%; P < .001) 0 12 24 36

— Estimated mean difference for Total Spine BMD
spine: -1.6% (95% Cl: -2.2% to
-1.0%; P < .001)

‘ * Osteoporosis incidence similar
between arms (P =.27)

== Immediate ART
== Deferred ART

* Pltreatmentin first regimen
associated with spine BMD
decrease

Change From BL (%)

12 24 36
Mos From Randomization

-
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When we start ARV therapy patients lose bone

Some drugs more than others

MRETI Component NMRTIFI Component
Primary Analysis Secondary Analysis
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No. of subj Yisit Week from Randomization No. of s Wisit Week from Randomization

TOFFTC 128 111 106 a7 87 53 EFY 133 117 110 107 B 58
ABCRATS 120 122 106 101 80 53 ATWiIrtv 125 118 102 a1 21 45

* -linear regrassion
Mo significant interaction of NRTI and HMETHPI components {p=0.563)

PACTG As224s

S CLMICAL THALS GROUP
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When we start ARV therapy patients lose bone

Some drugs more than others

ACTG 5257
Total Hip Total Spine Total Body

Loss of BMD (%)

B ATV/RTV

[0 RAL

B DRV/RTV

[0 Combined Pl arms
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Starting ARVs induces a state of rapid bone turnover

=4 CTx dolutegravir + abacavirlamivudine =4 OC doltegravir + abacavirtamivudine
=@ CTx efavirenz’emtricitabina/encfovir disoproxil fumarate -~ OC elavirenz/emtricitabine/tenolovir disoproxil fumarate

100 -

%
g

g 8

Change from baseline in CTx, %

Change from baseline in OC,

L 1 L]
Baseline Week 48 Week 96 Week 144

Pvalue™ <0.001 <0001 0.002 Pvalue™: <0.001 <0.001 0.017
DTG +« ABC/3TC, n= 356 330 304 DTG + ABC/3TC, n = 358 338 301
EFVFTC/TOF. n= 330 297 255 EFVFTC/TOF, n= 328 299 253
=& BSAP dolutegravir + abacavirlamivudine =i PINP dolutegravir + abacavirlamivudine
-~ BSAP sfavirenz/emiricitabinaenclovir disoprowd fumarate -~ PINP efavirenz/emtricitabineenolovir disoproxd fumarate
100 4 100

Change from baseline in BSAP, %
Change from baseline in PINP, %

Pvalue™:  <0.001 <0.001 «0.001
DTG + ABC/ATC. n= 361 335 304 DTG + ABC/3TC, n =
EFV/FTC/TOF, n= 327 299 252 EFVIFTC/TOF, n =
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Tenofovir does something to bones independently of
HIV (and looks reversible)

= Data compared for TFV-DP < or = 16 fmol/M viable PBMC, concentration
associated with 90% reduction in HIV infection risk in MSM/TGW

Age <25 vrs HIP Ace <25y Spine
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Some people lose more bone than others

Patients with lower CD4 lose more bone

p<0.001
"
£ Week 96 BMD
- change by
= baseline CD4
2 category
2

<50 50-199 200-349 350-499 >=500

n=168 n=215 n=246 n=114 n=52
Baseline CD4 count (cells/ulL)
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Some people lose more bone than others

Patients with higher VL and with more improvement in CD4 lose more bone

Figure 3: Baseline HIV-1 RNA vs. Week 96 Figure 4: Week 16 CD4 fold change vs. Week
BMD change (—— = LOWESS curve) 96 BMD change (—— = LOWESS curve)

- 1=-0.19 . r=-0.25

p<0.00) p<0.001
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Some people lose more bone than others

Table 1. Patients characteristics clustered according to the development or not of bone diseases.

Parameters No bone diseases (n =48) Osteopenia or osteoporosis (n=150) F value
TDF therapy (days) 1683 + 1417 2209+1109 <0.01
TDF concentrations (ng/ml) 142+ 136 157 +139 051 o
Female sex (%) 47.9% 43.3% 0.33
Age (years) 46 =10 51+8 =< 0.01
Concomitant ARV drugs (%) 50% protease inhibitor 55% protease inhibitor 0.74
33% MNMRTI 35% NNRTI
17% other 10% other

BmiI [kg.-"mzl 23.8+4.6 223 +39 <005
Serumn creatinine before TDF (mg/dl) 0.80+0.19 0.78+0.19 0.65
Serum creatinine last f.u. (mg/dl) 1.0+03 0.9+0.3 0.16
CD4 (cells/pl) S85 4252 B4 286 015
HBV or HCV coinfection (%) 38% 43% 0.51

Significantly higher TDF concentrations were found in patients with altered vs normal
osteocalcin levels (TDF concentrations: 288+173 vs. 153+115 ng/ml, P<0.01)

Involvement of TDF only in the process of bone formation
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Risk factors for osteoporosis or fracture

* Advanced age; female sex * Poor health/frailty; falls

» Estrogen deficiency * Poor eyesight (despite correction)
* Hx fracture as adult » Dementia; cognitive impairment
 Hx fragility fracture in 1° relative * Impaired neuromuscular fxn

« Current cigarette smoking * Residence in nursing home

» Alcoholism * Hx glucocorticoids >3 mos

* Low body weight (<127 Ibs) * Long-term heparin therapy

» White race or Asian race » Anticonvulsant therapy

* Low calcium intake « Aromatase-inhibitor therapy

* Low physical activity * Androgen-deprivation therapy
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This problem is clinically relevant

Patients with HIV have more fractures than non HIV

L
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The rate of fractures has increased in the HAART era

VA cohort Study

Fracture Rate by Year
4.5

1.5 A
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Tenofovir is associated with an increased the risk of fracture

VA cohort Study EuroSIDA cohort
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The pathogenic mechanism is probably immune reconstitution
(plus bone toxicity of tenofovir)

ARTICLE a b
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TAF is more bone friendly than TDF (naive)
(GS-104-111)

Spire Hip
4 —:ﬂﬂm peO-O001 ] pe0-0001

y
Z
| /F |
/
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| |
|

—i] —
B o
-E ] 1 1 1
o 24 48 o 24 48
Murm baer at rizk ey Wity
EMCFITAF B4g o7 THB4 836G Fag FAO
EfC/FTDF  8Boo 216 773 248 Hig TEF

BMD decline = 5 %
E/C/F/TAF: 10% spine; 7% hip
E/C/F/TDF: 22% spine; 19% hip
Fractures
E/C/FITAF: 7 (0.8%)
E/C/F/TDF: 12 (1.4%)
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TAF is more bone friendly than TDF (naive)
(GS-104-111)

p <0.001* for all ® E/C/H/TAF
® E/C/F/TDF

Spine

Hip

Mean % Change (95% CI)

n= 845 797 795 744 702 836 789 791 735 690
n= 850 816 790 745 686 848 815 784 742 683
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Arribas J, et al. CROI 2017. Seattle, WA. Poster #453



TAF is more bone friendly than TDF (switch)

Spine Hip
49 @ Embricitabine with tenofovir slafenamide M
: & Emtricitabin vith tenofovir disoprowil fumarate g
3 - 3
3§ 157 iz
E € _‘ E a 1135
- B
53 i 3 £3
b=l | 2 é” =~ fc.‘,
= E = =8 p=<0.001
2 é 04-- S E (EERIE | o o P TTT SR RN
in g
<t gﬁ 0152
-8 g pu
g ¢ g o
M : - % -2
& :
3 3
4 T T T 4 T T T
Hasehine 24 48 Basaline I 48
Weeks Weeks
4 (n«) 321 310 300 32 309 300
o= 30 0 308 w 305 303
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TAF is more bone friendly than TDF (switch)
(GS-1089)

Spine
0 s-
>
9?/ 2 - 2.2 =
)
o
g 11 <0
e p <U.
O
N o
o 0.2 -
I
5]
> -1-
BL 24 48 72 96
n Week
FTCITAF 321 310 300 294 287
FTC/TDF 320 310 306 297 292
m FTC/TDF p value
2 3% increase 40% 18% <0.001
<0.001

> 3% decrease 8% 19%
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Hip
3 —
2 —
1.2 1.9 4
14
p <O.
0
-0.1
-0.3 -
-1 -
BL 24 48 72 96
Week
321 309 300 293 288
317 305 303 296 289
p value
29% 11% <0.001
6% 15% <0.001
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Raffi, F et al. HIV Drug Therapy 2016. Glasgsow UK. 0125



TAF is more bone friendly than TDF (switch in low BMD)
(GS-112-109 pooled analysis)

Analysis of outcomes and predictors of clinically significant BMD increases (25%) at W96 in
the 214 subjects with low baseline BMD (T-score < -2.0)
in pooled TAF studies (E/C/F/TAF Studies 109 and 112)

Baseline T-score < -2.0 Baseline T-score < -2.5

e Significant BMD increases observed » 86 subjects with low baseline BMD also
* Spine: +2.53% (p<0.001) had osteoporosis*
* Hip: +2.39% (p<0.001) * 23% of these subjects improved to

osteopenia by Week 96

* Proportion of low BMD participants
experiencing 25% BMD increase

« Spine: 27% (52/193)
* Hip: 16% (32/195)

Osteopenia
m Osteoporosis

Baseline Week 96

» Factors predicting 25% BMD increase after a switch from TDF to TAF:
« Urinary phosphate wasting (FEPO, > 10%) or
 High bone turnover (P1NP levels >1.72 log,, ng/mL)

), WORKSHOP NAZIONALE CISAI

Brown T, et al. CROI 2017. Seattle, WA. Poster #683



How clinically important is this %?

Calculation Tool

Flease answer the quastions below to calculate the ten vear probahility of fracture with BMD.

Country Italy MameliD: | Mhautthe rigk factors G_]
Questionnaire: 10 Secondary ostengormsis & Mo o Yes
1. Aga [batwaen 40-00 vaars) ar Dats of birth 11, Alotiol 3 armoe urlts marday = Mo L Yas Weight Conversion
A Ciate of bt 12 Fermoral neck BMD [giemd) Pounds == Koo

1«

... Not much for most people

EXUEINS
1011l (kg Height Conversion

| Convart

4. Height (cm) |—| Pharmacologic treatment thresholds
for FRAX Inches s Cms
Maiti i Haficnal Osteoporasis
o Frewinls fracturs w Mo ) Yes Mﬂ;tﬂﬂhw?m T Faundatian (NOF] In ——
Unibed Kingdom Unites Stains [_]
f. Fareni ractured hip MO TRE
:"'"""-"m « FRAX usad in patients
7o Gurrent amaoking Mo Yes with low BMDvesteopenia
[T spore bebavesn -1.0
B. Glucacoricoids Mo TeE and -2.5) by DXA

+ Major ostecporosis
fracture =20%

*+ Hip fracture =3%
= .
Age ipaars)

sheffield.ac.uk/FRAX/tool.jsp?country=11 ®

9. Bheurratoid sthrts WMo Yes
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Cost implications

INVITED ARTICLE

HIV/AIDS: Kenneth H. Mayer, Section Editor

The Epi-TAF for Tenofovir Disoproxil Fumarate?

Rochelle P. Walensiy,'*** Tim K. Hom® and A. David Paliiel’

"Wedical Practice Evaluatien Certer, ‘Division of Infectious Disaase, and *Division of Generl Internal Medicine, Massachusetts General Hospital, and *Harvard University Cerfier for ADS Reseanch,
Harvard Medical School. Bosion, Massachaseris: “Treatmant Action Groep. Mew York. New York: and ®Yade School of Publs Healih, New Haven, Comecticut

* Using cost-effectiveness methods, we find that current conditions
warrant an annual premium of up to $1000 over the average wholesale
price (AWP) of TDF.

* Once generic coformulations of tenofovir/lamivudine become accessible,
however, the appropriate premium for TAF will likely merit a downward
adjustment
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Walensky R et al. CID 2016.



ST Fetatntied s a cross-sectional study
Crishina Genasconl’, Dowide Mnlsd', Ears Esldell’, Crisiina Marral”, Andres Giatomedl’, Laurs Miarey', Facés Meravigis©, Emillo Clement] 7, Massiro Gall !, Daro Catlsmeo”
ep ol s STt o C it P gy ASET Fiel Sz [ Harpual Rk, liafy-
"Dap af. E: and Indanirial Expincening rm-_. Faldnonico di kiifona

Bz, Effect of cobicistat on tenofovir plasma concentrations: Q |

3504 analysis analysis
beta SD  pvalue beta SD
Concomitant ART <001 <001

- COBICISTAT vs PI 021 008 0011 029 008 0001
- Nl vs Pl 018 010 0064 -020 010 0045

- NNRTI vs PI 017 006 0007 -0.12 0.06 0.056
200- Gender (F vs M) 0.14 uns 0026 020 008 0011
Co-infections (NO vs YES) 0.08 0.187 008 006 0.153
150 - o L h ll ? 0888
it tarethink:at:TAF trials? &
1007 - [250-500] vs [ >500] 0.004 006 0950

300+

250+

tenofovir, ng/imL

50 Viral load (>=37 vs <37) 0004 008 099%

Days of TOF therapy 0.669
0 , , , , - <=1yr vs >6yrs 004 008 0599
Pls/ NNRTIs  INIs ELV/ - (1yr-3yrs] vs >6yrs 006 008 0457
RTV coBl - (3yr-6yrs] vs >Byrs 003 008 0718
Patients’ age 0.01 0002 0002 001 0003 0.001
Body weight -0006 0002 0002 -0.01 0002 O0.014
Serum creatinine 0.53 0.10 <001 057 0. <. 001

5D: standard deviation; ART: antiretroviral therapy; PI: protease inhibitors; IMI: integrase inhibitors {exduding
ehiitegravir [ELV]): MNRTI: nen nucleoside reverse transcriptase inhibitors

«€J), WORKSHOP NAZIONALE CISAI

PERUGIA, 30 - 31 MARZO 2017 Prevenzione e gestione

delle co-morbidita associate all'infezione da HIV




Should we start/switch everybody
to TAF?

= Yes
= No
= Not yet
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Bone loss can be partially prevented with vitamin D and Ca**

Annals of Intemal Medicine ORIGINAL RESEARCH
Vitamin D and Calcium Attenuate Bone Loss With Antiretroviral
Therapy Initiation

A Randomized Trial

Edgar Turner Overton, MD; Ellen S. Chan, MSc; Todd T. Brown, MD, PhD; Pablo Tebas, MD; Grace A. McComsey, MD;

Kathlean M. Melbourne, PharmD; Andrew Napoli, PhD; William Royce Hardin, BS; Heather J. Ribaudo, PhD; and
Michael T. Yin, MD, MS
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Overton E T et al. Annals of Int Med 2015.



Bone loss can be prevented with a single dose of zoledronic acid

Study design: Phase 1I, double-blind
randomized, placebo-controlled
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Should we do any of those?

= Yes
= No
= Not yet
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HIV/AIDS INVITED ARTICLE

Kenneth H. Mayer, Section Editor

Recommendations for Evaluation and
Management of Bone Disease in HIV

Todd T. Brown,! Jennifer Hoy,> Marco Borderi® Giovanni Guaraldi,* Boris Renijifo,® Fabio Vescini® Michael T. Yin,” and
William G. Powderly®

"Division of Endocrinology, Diabetes and Metabolism, Johns Hopkins University School of Medicine, Baltimore, Maryand; 2IZI|3|:|.r:|r1:|'|'|E='|1: of Infectious
Dizeases, Alfred Hozpital and Monash University, Melboume, Sustralia; 3Infectious Diseasas Unit, Department of Medical and Surgical Sciences, Alma
Mater Studiorum University of Bologna, and *Department of Medical and Surgical Sciences for Children and Adults, University of Modena and Reggio
Emilia, Modena, Italy: "Global Medical Affairs Vimlogy, Global Phammaceutical Research and Development, AbbVie, North Chicago, llinois; ® Endocrinology
and Metabalism Unit, University Hospital "Santa Maria della Misericordia,” Uding, [taly; "Department of Medicing, Columbia University Medical Center,
Mew York, New York and "Division of Infectious Dissases, Washington University School of Medicing, St Louis, Missouri

Thidy-four human immunodeficiency virus (HIV) specialists from 16 countries contributed to this project,
whose primary aim was to provide guidance on the screening, diagnosis, and monitoring of bone discase in
HIV-infected patients. Four clinically important questions in bone disease management were identified, and
recommendations, based on literature review and expert opinion, were agreed upon. Risk of fragility facture
should be assessed primarily wsing the Fracture Risk Assessment Tool (FRAX), without dual-energy X-ray ab-
sorpliometry (DXA), in all HIV-infected men aged 40-49 years and HI'V-infected premenopausal women aged
=40 years. DXA should be performed in men aged =50 years, postmenopausal women, patients with a history
of fragility fracture, patients receiving chronic glucocorticoid treatment, and patients at high risk of falls. In
resource-limited settings, FRAX without bone mineral density can be substituted for DXA. Guidelines for an-
tiretroviral therapy should be followed; adjustment should avoid tenofovir disoproxil flumarate or boosted pro-
tease inhibitors in at-risk patients. Dietary and lifestyle management strategies for high-risk patients should be
employed and antiosteoporesis reatment initated.

Keywords., bone disease; fragility fracture; human immunodeficiency virus; osteoporosis.
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