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HIV patients - Don't
exclude similarities!
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Manage in Primary Care

Azzess cardiovascular risk
QRISKZ & Consider Statin
Diabetes/Alcohol/
Hypertensian

Weight lass

v

Refer to Hepatology Clinic

For assessment of hver discase
Fer manzgement af advarcad
Mkrasis

Scraening and treatment of
Partal Hypertension

HLC screening and rmanagement




2 35 units/week women

2 50 units/week men

HARMFUL DRINKER
(NICE Guidangce)

A

HioHER RIS

ELF test DR
ARF| elastography/FibroScan

Consider referral to alcohaol services

History
Suspected alcohol risk

¥

Alcohol history
AUDIT-C gquestionnaire

¥

¥

Full AUDIT 8-19

- Brief alcohal intervention
- Check GGT

- Practice nurse to see again in 312
- Consider referral o alcohal services

if drinking persists

= 35 unitsfweek women
< 50 unitsfweek men

AUDIT-C = &5

4_____...--' Full AUDIT quastionnaira "---..._,___i

Full AUDIT >19 Ad

¥

LOWER RISK

Fibroscan 2 16kPa — possible cirrhosis
REFER TQO HEFPATOLOGY CLINIC

- For assassment of liver disease

- For management of advanced fibrosis

- Geraening and treatment of Portal
Hypertension

- HCO screaning and managemeant

Fibroscan §-16kPa - possible
advanced liver fibrosis

- Feed back resuli
- Consider hepatology referral if still
drinking harmmfully

—

Fibroscan <= 8kPa
Does not exclude early liver disease

- Repest pathway In 3-53 years if risk
factors remain
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A Review of Non-Alcoholic Fatty Liver Disease in HIV-
Infected Patients: The Next Big Thing?

Berend J. wan Welzen - Tania Mudnkova - Ayman El Idrissi -
Andy I M. Hoepelmman - Joop E. Arends




1066%* 40-60%""

Hepatocellular carcinoma Liver failure



Risk Factors for NALFD and NASH In those

Metabolic
syndrome
*Obesity
*Visceral and
ectopic obesity
* Hypertension
*Diabetes
*Dyslipidemia

HIV Medications

with HIV

Hormonal
dlsturbances

* Hypothyroidism
* Hypopituitarism
* Hypogonadism
+ PCOS

Steatosis

Pancreatico-biliary diversion

Hyperuricemia

Total parenteral nutrition

Sherman and Sterling in Zakim and Boyer,
HEPATOLOGY 2017



o Mechanisms of liver disease in patients
Open

Gastroenterology il‘leCtEd Wlth HIV

Matthew B Kaspar,! Richard K Sterling ™=

Table 1 Mechanismes of hepatic injunyfibrosis and comaesponding disease states

HIV-
Alcoholic Iver Drug specific  Autoimmune
disease NAFLD HBY HCVY effects effects disease Sonescence
Oxidative stress + ++ +4++ 1+ + ++
Mt ochondrial injuny ++ + ++ ++
it i ity +++ +
lrrmune meadiatad + + ++ +++
Cytot o +
Accumulation of toxic metabolite +++ +H+
Eut microbial translocation + + +++
Systemic inflammation ++ ++ ++ 4+
Senescence I
Modular regenarative hyperplasia + o+

+, mikd contribution, ++, moderate contribution; +—, significant cont ribution.
HBEW hepatitis B virus, HCW hepatitis © virds; MNAFLD, non-alcobholic fatthy lvier discase,



RESEARCHARTICLE

Gitation: Cold L, Luda C, Schwarze-fander C,
Boesecke C, Hansel C, Mischalke H-D, et al. (2017)
Fenetic polvmaorphisms associated wit h fatty [nver
dizease and fibrosis in HNY positive patients
receiving combined antiret raviml thempy (CART).
PLoS OME 12(6): e(178685. hitps:doi.orn/
10,1371 ioumal pone. (31 73685

Genetic polymorphisms associated with fatty
liver disease and fibrosis in HIV positive

patients receiving combined antiretroviral
therapy (cART)

Leona Dold'?#, Carolin Luda'?, Carolynre Schwarze-Zander", Christoph Boesecke'?,
Cordula Hansel¥, Hans-Dister Nist halke 2, Philipp Lutz'2, Raphael Mohr'2, Jan-

Christian Wasmuth'2, Christian P. Strassburg’?, Jonel Trebicka', Jirgen

Kurt Rockstroh'2, Ulrich Spengler 2

Tabk 4. Parameters enterdng the final regression models.

A} Steatosls { CAP =300 dBim}:

Farameter Level of significance
Triglhyeerides (mofHdl p=10.008
Bilirubin {mgsdl) p=".1021
BMI (K] p=".068
B} Flbrasls {Stiffress =71 kPa})

Farameter Level of significance
AST (IUm) p="1.004

hitps:fdoi.org 2137V joumal. pone (1 73685 1004

Hazard ratio
1 0106
25658
1,103

Hazard ratin
1087

a5% Confidence | nteral
{1.002- .{05)
{1.155-5.710)
0,083 .227)

5% Confidence | nterval
(1.027-1.151)



Study

Crum-Cianflone, 2009

Guaraldi, 2008

Ingilinz, 2009

Kardashian, 2017

Lemoine, 2006
Lombardi, 2016
Lui, 2016
Mohammed, 2007

Morse, 2015

Nishijima, 2014
Sebastiani, 2015
Sterling, 2013

Vodkin, 2015

Vuille-Lessard, 2016

Cohort studies
(excluding: HBV/HCYV, excess alcohol use)

Prevalence
31% NAFLD

37% NAFLD

60% steatosis (89% of these w/ NASH)

F: 17% steatosis
M: 41% steatosis

57% NASH
55% steatosis
29% FL

35% steatosis
65% NASH

73% NAFLD
55% NASH

31% NAFLD
24% steatosis (6.8 x 100 PY)

65% steatosis
26% NASH

64% NASH
48% NAFLD




Study

Crum-Cianflone

Guaraldi
Ingilinz
Kardashian

Lemoine

Lombardi
Lui

Mohammed

Morse
Nishijima
Sebastiani

Sterling

Vodkin

Vuille-Lessard

Cohort studies

(excluding: HBV/HCYV, excess alcohol use)

Associations
NAFLD: WC, TG, HDL; ART: not significant

NAFLD: ALT/AST, WC, M, longer NRTI exposure
NASH (univariate): fasting G, fasting I, HOMA; ART: not significant

Liver fatty fraction: VAT, HOMA-IR; HIV factors: not significant

Stetosis: expression of SREBP-1
Steatosis: M, age, HOMA index, GGT; ART: not significant

FL: TG; HIV factors: not significant

NASH: IR, obesity, PNPLA3 gene SNPs; HIV factors: not significant
NAFLD: BM]I, dyslipidaemia, ALT/AST; HIV factors: not significant

Steatosis: black ethnicity, albumin

Steatosis: GGT
NASH: HOMA-IR

NAFLD: APR], FIB-4
NASH: duration of HIV

NAFLD: BMI, ALT




HIV patients - Still an
impact of cCART?



v NRTIs

@ Mitochondrial dysfunction (peripheral, liver)
® Insulin resistance, dyslipidemia

@z Nowadays less than a problem
@ TDEF vs. TAEF?

v Pls

@ Isoform specific inhibition of the transport function of
the GLUT4-receptor

@ Inhibition of insulin secretion
§ Hyperglycemia, hyperinsulinemia
@ Apolipoprotein B increase
7 Inhibition of triglyceride clearance (RTV, mice)
8y Dyslipidemia
@z Nowadays less than a problem
2 NNRTIs

@ Less than a problem (especially nowadays)

w INSTIs

7z Body weight effect?
@ Pro-adipogenic and pro-fibrotic effects?
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Review

Lipid Abnormalities in Persons Living With HIV Infection
Dravid 3. Warers, MDD, and Priscilla Y. Hsue, M}

Dévésion of Candkobpy, Suctertrery San Fancice General Hogpial and Depavenent of Medicine, Undverscty of Califommda, Sam Francice, Califormda, U834

Table 3. Effects of selected new ART drugs an lipid and related parameters

hlaravirac Raltepravic Araranawvir
Type af d.ru.g Entry inhikitar Intepras= wnhikitar Troteas= inhikitar
Effect an ]ipi-d.': Imp:—:w-:d T and LTLAC Irnpmw;d T, LDL-C, TEs ws mast Impmved T, LD1-C, TEs
[eglmens
Pletabalic offects Increassd BV, mare new—anset Inoeased B, truncal fat, less Increas=d truncal fat we same [EFLTHOE
diaketes lipaatraphy
Flowr-madiared dilamrian Impraved Ma dhanp= Ma chanpe; decreased I0WT

The ﬁ.nd.i.ngs listed in the mhkle ar= LL'FLL'EJ.'.}? fram studiss COMpAring these d.ru.gs with ather mmrmnl:.r us=d ART -d.ru.g: ar with pl*a:-:b-u apainsta bmﬂcgmu.nd af
ABT.

ART, antirstraviml ﬂ'L-:r:ap].r: BivII, ]::-u-::l].r rreass indes IWIT, caratid iotirma-media thickness: TDI-C, l-::nw—::l-:nsit:r J.ip-upmt.:i.n chalest=ral; T, total dhalest=rml;
TS5, trighreerid=s.
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Figure 2. Effects of commaon combinations of antiretroviral therapy on lipid levels. HOL, highdensity lipoprotein; LOL, low-density lipoprotein.



Incidence of diabetes mellitus and
factors associated with its development
in HIV-positive patients over the age
of 50

Faizal Samad," Marianne Harris ®® Gathy M Puskas,* Monica Ye,® Jason Chia,®
Sarah Chacko® Gregory P Bondy,” Viviane D Lima,®® Julio G Montaner ®®
Silvia A Guillemi™*

To cite: Samad F Hamis M,
Pushas CM, of &1 Incidence

of diabetes mellitus and
factor associated with its
developrment in HM-positine
patients over the age of &0,
SMf@pen Db Res Care
2017 e 000457 doi:10.1136S
bmdmc-2017-000457

Obpective We sought to determine the incidence and
factors associated with developrment of diabetes mellitus
(DN in older HIV-infected individuals,

Research design and methods We analyzed data from
people lving with HIW (PUAWH | =50 years of age enrolled

in & large urban HIV outpatient clinic in Vancomeer, British
Colurnbia. Patients were categorized as having DM if they
hrad randorn blood sugar =11 .1 mmol, fasting blood
sugar =7 mmolL, HDAT Cz6.5%, antidiabetic medication
use during the followe-up period, o medical chart rewien
confirming diagnosis of DM, We estimated the probability
of deweloping DM, adjusting for dernographic and clinical
factors, Using a logistic regression model.

Results Armong 1065 PUAH followe dfor a rmedian of

13 years (26th and 75th percentile (G1-03) 9-18), the
incidence of DM was 161400 person-years follow-up,

In the anakisis of factors associgted with new-onset D
(n=r03), B8% were male, 38% had a history of injection
drug use, 43% were hepatifis C coinfected, and median
body miass index was 24 kg (0103 21-27). Median
age at anfiretroviral therapy (ART) intiationwas 43 years
((1-03: 43-53) and at DM diagnosis was 55 years (01—
(13 50-61). Patients who started ART in 19871945 and
hiad & longer exposure to older ART were at the highest risk
of developing D,

Conclusions Armong PLWH aged =50 years, the incidence
of DM was 1,35 times higher than menin the general
Canadian population of sirnilar age. ART inftiated in the
garh years of the epidemic and exposure to older ART
appearedtobe the main drivers of the developrment of DIV



Incidence of diabetes mellitus and
factors associated with its development
in HIV-positive patients over the age
of 50

Faizal Samad," Marianne Harris ®® Gathy M Puskas,* Monica Ye,® Jason Chia,®
Sarah Chacko® Gregory P Bondy,” Viviane D Lima,®® Julio G Montaner ®®
Silvia A Guillemi™*

To cife: Samad F Hames M,
Fuskas CM, &t &f Incidence

of diabetes mellitus and
factors associated with its
develaprient in HIV-positie
patients over the age of 40,
Enardpen Nan Res Care
2017 Be 000457 . doi:10.1136S
bmdmc-2047-000457

Propartion of tirme (963 on antirgtroviral agents during follow -Up (h=7 023

Proportion of follow-up time
{%5); no diabetes (n=571)

Proportion of follow-up time
(%); with diabetes (n=132)

Antiretroviral agents Mean (SD) Mean (SD) P value

Mucleoside reverse franscrptase

inhibitors
Stavudine 2(14.8) 211 (26.4) <0001
Zidowudine 0148 10.9 (22.8) 0,011
Didanosine 5110 11.6(21.7) <0001
Lamivudine or emtricitatine B2.6 (231} 78.8(23.2) 0.027
Abacavir 2310327 16.3 (26.6) 0,034
Tenatovir disoproxil furmarate 51.6(38.1) 38.4 [33.4) <0.001

Protease inhibit ors
| nedi nawir 2.1(7.5) 6.4 (15.0) <0.001
Saguinavir 1.3 (6.9) 2.3 (2.8 0073
Melfinavir 0.8 (3.5) 2.8(11.4) 0,033
Lopinavir 9.3 (21.1) 211 (29.2) <0001
Atazanavir 381 (39.0 28.4 (33.58) 0021
Drarunavir 2.65013.3 1821} 0,007




INSTIs and TAF Associated With
Greater Weight Gain vs Other ARV

Risk of Weight Gain > 10%!*!

" |n separate retrospective
observational study, 6-12
mos after suppressed
patients switched from TDF

AT —ig 82 to TAF (N = 110)23;
TDF vs ZDV :
TDF vs ABC i 44 :
Ny 31 — 0.45 BMl increase (P <
TAF vs TDF : : 01)
TAF vs ZDV i—1 .003 '
J el . '83‘3‘ — 13% increase in ASCVD
ATV/RTV vs EFV l: ' 10-yr risk score (P < .01)
EVG/COBI vs EFV - 73 — Shifted 50.7% of
i g?é :/’: ER/I —— .026 patients to ASCVD
P —— .035 scores indicating use
: 002 of a statin

TR I O W | B 4
OR (95% CI)

1. Sax. Clin Infect Dis. 2019;[Epub]. 2. Schafer. IDWeek 2019. Abstr 979. 3. Schafer. Open Forum Infect Dis. 2019;[Epub].



NEAT 022: Switch from Pl/r to DTG
improved lipids, led to increased weight

Lipid Profile (percentage variation)

Non- TC/HDL
TC HDL-c TG LDL-C HDL-C Ratio
48 96 48 96 48 9 | 48 96 48 96 48 96 E’g
10 E 2
o®
42 39 8
5 ’ ) 2.5 29 5
0,7 0,5 1, 0,4 5%
0— S8
59
gs
5 P 33
5,8 = 64, £
-10 -8 7 —7,8 '8,1 -7,7 _6/9 '7 6’_ EB
g 10,3 D...
-15 -11,37 -12,1 D
-15,6
-20 -18,4
o (@] N — \O <t (@]
<t O (@] LO 0 | (49)
— <x 0 S N S N\
(@) (@) (@) (@) o = (@)
r{ ri ri ri ri ri ri DTG-I = Immediate Switch Arm; DTG-D = Delayed Switch Arm

Gatell JM, et al. Clin Infect Dis. 2019;68(4):597-606.



REVIEW ARTICLE

Frant. Endoarinal, 27 Mavember 2018 | https:fidoiorg’10.3385% fenda. 2018.00706 (https:y fdai.arg/l0.3388/enda. 2018007 0] e
]

The Impact of Weight Gain During HIV Treatment
on Risk of Pre-diabetes, Diabetes Mellitus,
Cardiovascular Disease, and Mortality

Shejil Kumar {http:/ fwww. frantiersin.orgf people/ /568649 and ﬁ Katherine Samaras (http:/fwww fran-
tiersin.org/people/uf351098)224

& ®
—

Untreated HIV-infection Weight regain
with catabolic effects ‘Return to health’
Underweight / weight loss

HIV-wasting

——

Older cART
regimens

Modern cART

regimens

f

Lipodystrophy: Worsened central obesity
- central obesity Persistent peripheral lipoatrophy
- peripheral lipoatrophy Cardiometabolic risk and disease

Increased cardiometabolic risk

Modern obesogenic environment

Modest or minimal Overweight / obesity
weight gain Cardiometabolic risk and disease
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ORIGINAL RESEARCH ARTICLE

Front. Endoarinal, LB Movember 2018 | https: A/ doiorn/l03385 e ndo 201800681 (https: /fooiorg/L03380/fando. 2018 00681)

=]

Metabolically Healthy or Metabolically Unhealthy
Obese HIV-Infected Patients: Mostly a Matter of

Age?

Joga Seérgio Neves (http://www.frantiersin.arg/people/uf283481)4%,
valha {http:/ f'www.frontiersin.org/ peoplefuf568711)4%, Rosario Serr§o®,

Vanessa Guerreiral,
Antania Sarmento? and

Davide Car-

Paula Freitas™®
Age group
P < 0.001 P <0.001 P =0.002 [ <40 years
97.8 98.3 P <0.002 97.6 9.6 1 40-64 years
92.1 914 907 I 265 years
84.6
P=0.029 76.7 P=0.004
67.8 69.7 69.0
64.8
60.4
53.7
HoR 47.6
P<0.001
- 32.2
P=0.667 28.9
22.1 22.0
7
10.0
BMI 225 BMI 230 High waist-to-hip  High waist-to-  Diabetes mellitus  Hypertension Dyslipidemia Metabolic
ratio height ratio syndrome




1 Jefferson Exploring the Prevalence and Characteristics Associated with
P Weight Gain and Metabolic Changes in PLWH who are Virologically Suppressed

on Antiretroviral Therapy and Switch to Integrase Inhibitor Containing Regimens

Jefferson College of Pharma and Svdney Kmmed Medica llege’, Thomas Jefferson Uraversity, Philadelphia, PA

* Observational, retrospective chart review of PLWH at a single
academic medical center from May 2015 to December 2017

* Eligible patients had been virally suppressed on a non-INSTI-
containing ART regimen for at least 1 year before switching to
INSTI-containing ART

* Body weight, cholesterol and A1C values were collected for
the year prior to and 18 months following the switch

* Pre and post-switch median values of each parameter were
calculated and compared using the Wilcoxon signed-rank test

* Predictors of weight gain were determined with simple linear
regression

Conclusions

* Patient weight increased by a median of 1.7 kg after switching
and 26% of patients gained 2 4.5 kg

* Despite changes in weight, patients did not experience
significant changes in cholesterol or A1C values

* Weight gain appeared to be more substantial in individuals
switching from NNRTIs and to DTG/TAF in unadjusted analyses

* In the regression model, sex, race, pre-switch BMI, and pre-
and post-switch ART were not predictors for weight gain

* Increased age was protective against weight gain in the model



Characteristic All (n = 90)

Mean Age - Years (range) 49.5 (28-75)
Male Sex, n (%) 75 (83)
Race, n (%)

African American 49 (54)
Caucasian 30 (33)
Mean Years since HIV diagnosis (range) 12.9 (2-30)

Mean Number of Previous Regimens (range) 1.7 (1-7)
Mean Years on Previous Regimen (range) 7.0(1-21)

Pre-switch BMI category, n (%)
Underweight 2(2)
Normal Weight 27 (30)
Overweight 38 (42)
Obese 23 (26)
Pre-switch ART, n (%)
Pi-based 47 (52)
NNRTI-based 40 (44)
Post-switch integrase inhibitor, n (%)
Elvitegravir 57 (63)
Dolutegravir 33 (37)




Characteristic Pre Switch Post Switch

(T::;L?'de“e"" 185.0 (51.0) 185.0 (46.5) -1.0 (47.2)
::z;g‘ o 48.0 (18.5) 48.0 (19.7) 1.0 (12.0)
(11?:7(:)‘0'&“0' 1075 (39.5) 104.0 (37.8) 1.3 (35.0)
(T,:izgyzc)eﬁdes 147.8 (135.7) | 140.0(121.0) 5.0 (68.3)
:::;:f' obin A1€ 5.8 (1) 5.6 (1.4) 0.1 (0)
:nsz?;)) sk Score 6.8(12) 7.2 (11) 0.6 (3.1)

Data displayed as medians and IQR
*All p-values >0.05



Parameter Estimate 95% Confidence

Interval
Intercept 7.182 3.413, 10.952
Age -0.101 -0.176, -0.027 0.008




HIV patients — What to
do?



PLWH at risk of HAFLD
(any among obesity, metabolic sydrome, persste nt elevaton of ALT, exposure to d-dnigs)

MAFLD suggested by

- ultrasound
Re-azssaszs risk perodically (2-5
years depending on clinical isk)
Determine risk of advance
flrozis
Calculate FIB-4" ar MALD
flrozsiz soore
FlB-4 Hig her cut-offs,
<2and <012
=1.3 13to2 67 = 267 should he used
MF= for persons
aged » 65 wears
= -1 455 -1.455to = 0675
OETS
Loy RISk =95 ELF test =495 HIGH RISk
of advanced ar or ar of advanced
fbrozsiz " =7 5Kpa A —— ARFI —® - 7SKpa ™ fibmosis
Elastography*iFikbroscan of invalid
SCAN
Marage withint e clinic Manzge in Hepatology clinic
- fema sz cardiovascular rizk - Foraszessment of liver disease
- Congider statin - Formanage ment o f adwancad fibrosis
- Screening and treatment for poral hop erension

- Diab etesilocoholfHypertension

- Mizight lo==

Thesze recomme ndation = are largely inspired bythe BAS L-EASD-BAS0 Cinical Practice Guidelines for the Managernent of Mon-Aocoholic Fatty Liver Diseasze: Buropean Association forthe Stody
ofthe Liver (EAS L), Buropean Associgion forthe Study of Diabetes (EASD) and Buropean Associztion forthe Studwof Obesity [12]

MAFLO, Mon-alcohalic Gty liver disease

FIB-4 = Age (frears] x AST UL f (platelet [10#/L]1x ALT [LULT

MF %, Mon-alcohaolic fatty liver disease Fibrosis Score = -1 675 + 0.037 & age (years) + 0.094 « BMI (kgdndi+ 1,13 « impaired fasting glucose diabetes mellitus®! (yes=1/no=00 + 099« ASTHALT

ratio-0 013 & platelet (o 10%r0 .66 « albumindgd L)

ELF™Hte=t, Enhanced Liver Fibrosis Test iz a blood test that prowd es an estimate of liver fibrosis sewenty by measuning Hyaluronic Acid (HA), Aminoe-terminal propeptide oftype 1l procallagen

PIIIMPY, Tissue inhibitor of meta lloproteina=e 1 (TIMP-1))

Fl elastography, Acoustic Fadiation Force mpulse

- HCC screening and mana gement
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Application of guidelines for the management of

nonalcoholic fatty hiver disease in three prospective cohorts
of HIV-monoinfected patients”®
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A total of 1534 HIV-infecied adults without significant aleohol intake or viral hepatitis
coinfection were included in the study. Of these, 313 [20.4%) patents had the metabolic
comorbidities (obesity and/or diabetes) required for entry in the diagnostic algorithm. Among
these patents, 123 (39.3%) required specialist referral to hepatology, according to guidelines.
A total of 1062 patients with extended metabolic comorbidities (any among obesity, diabetes,
hypertension and dyslipidaemia) represented most of the cases of NAFLD (79%), elevated
ALT (75.9%) and medium/high-risk fibrosis category (75.4%). When the algorithm was
extended to these patients, it was found that 341 [32.1%) would require specialist referral to
hepatology.

Conelusions

According to current guidelines, one in frve HIV-monoinfected patients should undergo detailed
assesament for MAFIDY and disease severity. Moreover, one in ten should be referred to hepatology.
Expandon of the algorithm to patients with any metabolic comorbidities may be conddered.
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Fig. 2 [a] Froportion of patients with and without cbesity'diabetes in those with nonakoholic fatty liver disease [MAFLD], elevated alanine
aminctransferase [ALT), fibrosis 4 (FIE 4] = 1.50 and liver stiffness measurement [LSM) = 10 kPa; [b) propertion of patients with and without
amy metabolic comerbidities in those with NAFLD, elevated ALT, FIE 4 = 150 and 1AM = 10 kFa. LW was available in the Liver Dieease in HW
[LWVEHIV) and Liver Fathologies in HIV in Palerme [LivHIVFa| cchorts cnly.



Table 3 Multivariable analysis of factors associated with the need
for specialist referral to hepatology in patients with obesity andfor
digbetes (i = 313) and in patients with any metabolic comorbidities
(r = 1062

Variahle OR (49540 CI) a0R [(95%% CI)

Obesity and/or diabetes

Age [per 10 years) 1.35 106 1.72) 097 [D6E 1.40)
Male sex [yes versus no) £ 155 478 182 (0% 404)
® Elack ethnicity [yes wersus no) 015 (006 034) D24 (008 0N
Hypertension [yes versus no) 181 114 2870 1.3% [DES 2.55)
@ DU [yes versus no) 2730141 528 314 ([1.33 7.39)

Undetectable  HIV wiral load [yes  1.36 [0.74 243) 043 [021 1.15)
VEMSLS Mo

MMRT] exposure [yes versus no) 060 (036 058 079 (043 1.47)

Trighecerides [per mmaolfL) 1.2 101 1.48) 114 [D.8% 1.48)
Any retabolic cormorbidities

Age [per 10 years) 127 (110 1.47) 087 (078 1.21)
@ fiale sex [yes versus no) 237 [MB7 33680 234151 36E)

Black ethnicity [yes versus no) 03 [0 0450 024 [0 056)
@ Diabetes [yes versus no) 177 11,30 241 175 (1.8 261
@ Hypertension [yes versus no) 1.68 [1.46 246) 144 1.0z 204)
@ DU [yes wersus no) 2FE (201 3800 257 [1.75 3.79)

Undetectable  HIW wiral load [yes 112 [075 166) 063 [0.38 1.04)
VERSLS Mo
MMRATI exposure [yes versus no) D.EE [DEE 118 100 [078 1.52)

a0, adjusted odds ratio; BMI, body mass index; Cl, confidence interval;
DU, injecting drug use; M5M, men whao have sex with men; MMRETI,
nonnucleoside reverse transcriptase inhibitor; OH, odds ratio; Pl, pro-
tease inhibitor.

Odds ratios and 9%% confidence interval are presented for each wvariable
in the unadjusted and adjusted analysis.



Non-Alcoholic Fatty Liver Disease is a significant predictor of cardiovascular risk in HIV-infected patients

T7thEUROPEAN “November 6 -9, 2010
AIDS CONFERENCE Bascl, Switzerland

G. Mazzola, A. Cervo, G. Sebastiani, G. Guaraldi, S. Mazzola, T. Krahn, J. Milovic, C. Gioé, P.Colletti, A. De Luca, S. Petta, A. Cascio

Conclusion

* NAFLD is a strong predictor of cardiovascular disease in people living with HIV.
* Early recognition of NAFLD may allow to implement life-style modification and
treatment to prevent cardiovascular disease.

Table 2. Multivariable analysis of predictors of higher
cardiovascular risk in the study population (n =982)

aOR 95 % Cls p - value

NAFLD (CAP 2288 dB/m) 150 1.05-2.14 0.03
Liver Fibrosis (TE>7 kPa) 119 0.82-174 0.35
BMI > 25 kg/m? 185 1.38-249 <0.001

Nadir CD4 < 200/mmc 1.28 0.97-1.69 0.07
Active IVDU 099 0.65-1.53 0.99
Duration of HIV infection 1.05 1.03-1.06 <0.001

Adjusted odds ratio (aOR) and 95% confidence intervals (Cls) are shown for each
variable analysed in multivariate logistic regression model. P-value is considered
significant when less than 0,05.




Components of a lifestyle
approach to NAFLD

Fructose intake

* Avoid fructose-containing
food and drink

Energy restriction

+ Calorie restriction (500-1,000/day)
* 7-10% weight loss target

* Long-term maintenance approach

Daily alcohol intake
Strictly below 30 g men

Coffee consumption : )
* No liver-related limitations COmpI‘ehenSIVQ 2 g women

lifestyle approach

Phy51cal activity
Macronutrient composition 150-200 min/week moderate intensity
* Low-to-moderate fat in 3-5 sessions
* Moderate-to-high carbohydrate * Resistance training to promote
* Low-carbohydrate ketogenic diets or musculoskeletal fitness and improve
high protein metabolic factors

EASL-EASD-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



Ireatment:
pharmacotherapy

. Treatment should be indicated in:
@ Progressive NASH
@ Early-stage NASH with risk of fibrosis progression®
@ Active NASH with high necroinflammatory activity

. Treatment should reduce NASH-related mortality and progression to
cirrho

No drugs are approved for NASH
No specific therapy can be recommended
A B Any drug treatment is off label

increased likelihood of DDIs

7 Res dpoint
e Safety

acy and

x

particularly for those with significant fibrosis (stage F2 and higher).
Patients with less severe disease, but at high risk of disease
progression could also be candidates for treatment

*Age > 50 years, diabetes, MetS, increased ALT
EASL-EASD-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



Ireatment:
pharmacotherapy

. Insulin sensitizers
@ Little evidence of histological efficacy with metformin
= PPARy agonist pioglitazone better than placebo
Improved all histological features except fibrosis
Achieved resolution of NASH more often

. Antioxidants
@ Vitamin E may improve steatosis, inflammation and ballooning and
resolve NASH in some patients

Concerns about long-term safety exist

While no firm recommendations can be made, pioglitazone* or 5
vitamin E' or their combination could be used for NASH

; In patients with
increased ALT at baseline, treatment should be stopped if there is no 2
reduction in aminotransferases after 6 months of therapy#

*Most efficacy data, but off-label outside T2DM; *Better safety and tolerability than pioglitazone in the short-term;
fNo recommendations can be made in patients with normal baseline ALT
EASL-EASD-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



Ireatment:
pharmacotherapy

k Lipid-lowering agents

@ Statins have not been adequately tested in
NASH

Statins may be confidently used to reduce LDL cholesterol and
prevent cardiovascular risk, with no benefits or harm to liver disease.

Similarly, n-3 polyunsaturated fatty acids reduce both plasma and 1
liver lipids, but there are no data to support their use specifically
for NASH

EASL-EASD-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



Changes in liver steatosis after switching
efavirenz to raltegravir: the STERAL trial

W

N=39 HIV/HCV co-infected patients with steatosis diagnosed with CAP>238
Intervention: switch from EFV (+ TDF/FCT or ABC/3TC) to RAL (+ TDF/FTC or ABC/FCT)

100% -
80% - Proportion of patients without steatosis after 48 weeks
60% -
47% p=0.029
40% -
Raltegravir group Efavirenz group

Macias, Cilinical Infectious Diseases 2017







Patients characteristics at baseline

Male sex, n (%)
Age (Years), median (IQR)

HIV risk factor, n (%):
- MSM
- Heterosexual
- IDU

Years from HIV diagnosis, median (IQR)

Years on ARV, median (IQR)

Previous AIDS event, n (%)

Months of virological suppression, median (IQR)
Peak HIV-RNA (log10 copies/mL), median (IQR)
Nadir CD4+ cell count (cell/mm3), median (IQR)

Previous virological failure, n (%)

ARV regimen at baseline, n (%):
2NRTI + INI
2NRTI + NNRTI
2NRTI + PI
3TC+bP1
3TC+DTG
Other

Diagnosis of steatosis, n (%)
Right hepatic lobe diameter (cm), median (IQR)
Spleen diameter (cm), median (IQR)

Spleen surface (cm2), median (IQR)

Overall (n=72)
51 (70.8)
47.9 (41.4-55.0)

40 (55.6)
31 (43.1)
1(1.3)

10.2 (3.9-17.7)
8.0 (3.8-13.7)

23 (31.9)

60.2 (26.3-111.9)
5.01 (4.15-5.70)
167 (30-271)

25 (34.7)

32 (44.4)
9 (12.5)
4 (5.6)

9 (12.5)
16 (22.2)
2(2.8)

30 (41.7)

14.8 (13.1-16.1)
10.5 (9.6-12.0)
36.5 (32.1-49.5)

Courtesy Dr Simona Di Giambenedetto, UCSC, Rome




Results

& Thirty patients (41.7%) presented a radiologic pattern ot
steatosis: 15 presented with mild steatosis, 13 moderate
and 2 with severe steatosis.

& In our cohort, in a multivariate analysis, we found that:

@ the condition of steatosis was predicted by a previous
baseline AIDS event (aHR 13.1, 95%CI 1.9-90.0, p=0.009)
and a higher baseline GPT value (aHR 1.05, 95%CI 1.01-
1.10, p=0.029)

@ being on a dual regimen with 3TC+DTG (aHR 0.03,
95%CI 0.01-1.08, p=0.05) was inversely associated with
hepatic steatosis, after adjusting for age, sex and HIV
risk factor.



% of patients

Proportion of patients presenting hepatic
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Grade of steatosis in our population

100
90
80
70
Zz 60
c
s 50
whad
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¥ 40
o
R 30
20
10
0
DTG3TC Other
Severe 0 3,4
Moderate 14,3 19
m Mild 14,3 224
® No steatosis 71,4 55,2

m No steatosis m Mild Moderate Severe



AIDSio =@

Drug Class
A Eff
dverse Effect NRTIs NNRTIs Pls INSTIs Els
Diabetes Mellitus | ZDV N/A LPVIr, but not with boosted | N/A N/A
and Insulin ATV or DRV
Resistance
Dyslipidemia ZDV>ABC: 1 TG and 1 LDL EFV: 1 TG, 1 LDL, 1 HDL All RTV- or COBI-Boosted | EVGIc: 1 TG, 1 LDL, 1 HDL | N/A
TAF: 1 TG, 1 LDL, and 1 HDL (no Pls: 117G, TLDL, T HOL
change in TC:HDL ratio) LPV/r > DRV/r and ATV/r:
T
TDF has been associated with lower 16
lipid levels than ABC or TAF.
Weight Gain Weight gain has been associated with initiation of ART and subsequent viral suppression. The increase | INSTI > other ARV drug N/A

appears to be greater with INSTIs than with other drug classes. Greater weight increase has also been
reported with TAF than with TDF, and greater with DOR than EFV.

classes

Downloaded from https://aidsinfo.nih.gov/guidelines on 1/13/2020




AlDSmfo

ARV Agent(s) or Drug Class
Adverse Event Comments

Switch from Switch to
Dyslipidemia RTV-or BIC, DTG, RAL, DOR, or | Elevated TG and LDL levels are more common with
Hypertriglyceridemia COBI-boosted RPV LPV/r and FPV/r than with other RTV-boosted Pls.
(with or without elevated | EFV-based Improvements in TG and LDL levels have been observed
LDL level) regimens with switch from LPV/r to ATV or ATV/r¢
Insulin Resistance LPV/r INSTI, NNRTI Results of switch studies have been inconsistent. Studies

in HIV-negative patients suggest a direct causal effect
of LPV/r on insulin resistance. However, traditional risk
factors for insulin resistance may be stronger risk factors
than the use of any PI.

Downloaded from https://aidsinfo.nih.gov/guidelines on 1/13/2020




TDF/FTC/DOR RBallEGALEEEE S EL A Ss
Good efficacy
No in pts with bone or renal
disease

TAF/FTC/DRV/cobi Concerns on weight gain

Good efficacy | Good efficacy
(beware high vL) | Mutation of resistance
et aomoibiditiecH | f ~ | No in pts with high CV risk,

TAF/FTC/RPV @it | diabetes, dyslipidemia,
gain | Several DDIs

Good efficacy

Yes in Comorbidities "

(kidney and bone) ' Few DDIs

No in pts with - Good efficacy

dislipidemia

No in pts with
ABC/3TC/DTG dyslipidaemia

Concerns on weight gain

Good efficacy

No in pts with high CV risk
or previous MI

Concerns on weight gain

TAF/FTC/EVG/cobi

STR

Good efficacy

No in pts with dyslipidemia, 7 4
Several DDIs ' tﬁ' 43
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Integrase inhibitors dolutegravir and raltegravir exert

proadipogenic and profibrotic effects and induce
insulin resistance in adipose tissue and adipocytes

Jennifer Gorwood

Christine Bourgeois, Valérie Pourcher, Guillaume Pourcher, Matthieu Mantecon, Cindy Rose,
Romain Morichon, Frédéric Charlotte, Roger Le Grand, Christine Katlama, Bruno Féve,

Olivier Lambotte, Jacqueline Capeau, Véronique Béréziat® & Claire Lagathu®

UMRS_938 Saint-Antoine Research Centre
Team "Lipodystrophies, hormonal and metabolic adaptations, and aging *
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Methods ObeVIH study:
ART-controlled HIV-infected obese patients

Undergoing bariatric surgery

Age: 46.9% 2.0 years
BMI: 41.5%1.3kg/m?
Known duration of HIV infection: 16.3£1.7 years
14 women, 4 men

without INSTIs with INSTIs
(n=5) (h=14)

DTG n=10

i\‘ Non-INSTI ART %‘ INSTIs | RAL n=2
o ’ v EVG n=2

Subcutaneous and visceral adipose tissues
Surgical samples

MeanE5EM



Results Increased fibrosis
n SCAT & VAT of INSTIs-treated patients
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Conclusion Impact of INSTIs on Adipose tissue

ASC and adipocytes
M Adipogenesis
‘M ECM production
J- Adiponectin
I Insulin-resistance

Adipose tissue fibrosis
and dysfunction

?
l iy

Weight gain cardiovascular  insulin resistance

‘ diseases . dlﬂhEtEE
i i ‘ | : HAFLD NASH
Gorwood J et al 2019 Cardiometabolic outcome

Gorwood J et ol submitted
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What we

HIV patients —

?

can do in the future



What we can do in the
future?

& Multidimensional pathways of care
@z HIV specialist
@ Hepatologist
@ Dietitian

v Validation of new and reliable NI markers of disease



MOA of pharmacological treatments for NAFLD
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Konerman MA, et al. ] Hepatol 2018;68:362-75
Copyright © 2017 European Association for the Study of the Liver
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New pharmacological
perspectives

THE LANCET

COMMENT | VOLUME 324, ISSUE 10215, P2131-2133, DECEMBER 14, 2019

Obeticholic acid: towards first approval for NASH

Mohammed Eslam Rino Alvani « Gamal Shiha

Published: December 05,2019 . DOI: https://doi.org/10.1016/50140-6736(19)32963-0

Could it be an option in
PLWH?



B u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies About Studies Submit Studies Resources v About Site v

Home >  Search Results >  Study Record Detall Save this study

Adding MAraViroc &/or METformin for Hepatic Steatosis in People Living With HIV (MAVMET)

ClinicalTrials.gov ldentifier: NCT03129113

The safety and scientific validity of this study is

the responsibility of the study sponsor and A DS S AT

inveStigatOI'S. Listing a Study does not mean it ..............................................
Last Update Posted @ : January 25, 2019

A has been evaluated by the U.S. Federal
See Contacts and Locations

Government. Know the risks and potential

benefits of clinical studies and talk to your health

care provider before participating. Read our
disclaimer for details.



Other ongoing trials

v MASH trial

@ Maraviroc Add-on Therapt for Statohepatitis in
HIV (liver biopsy confirmed)

v HEPMARC

@ A phase IV open-label pilot study investigating
non invasive markers of hepatic fibrosis in people
living with HIV-1 and non-alcoholic fatty liver
disease randomised to receveing optimised
background therapy (OBT) plus maraviroc or
OBT
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- Antifibrotic Effects of the Dual CCR2/CCR5

Antagonist Cenicriviroc in Animal Models of
Liver and Kidney Fibrosis
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A randomized, placebo-controlled trial of cenicriviroc for
treatment of nonalcoholic steatohepatitis with fibrosis

Original Article & Open Access

Scott L. Friedman %, Vlad Ratziu, Stephen A. Harrison, Manal F. Abdelmalek, Guruprasad P.
Aithal, Juan Caballeria, Sven Francque, Geoffrey Farrell, Kris V. Kowdley, Antonio Craxi,
Krzysztof Simon, Laurent Fischer, Liza Melchor-Khan, Jeffrey Vest, Brian L. Wiens, Pamela
Vig, Star Seyedkazemi, Zachary Goodman, Vincent Wai-Sun Wong, Rohit Loomba, Frank
Tacke, Arun Sanyal, Eric Lefebvre ... See fewer authors A
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