EASL Biomarkers Differ in Predicting NAFLD, NASH, & Fibrosis in HIV(+)/(—) Individuals
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Backg round Results Figure 2. Standardized* NASH period prevalence Discussion
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* Non-alcoholic fatty liver disease (NAFLD): Steatosis in >5% of hepatocytes' Table 2. Sex and age distribution by calendar period in the HIV(+) and HIV(-) populations * Age and sex distribution differed greatly between HIV(+) and HIV(-)
» 20-73% of HIV(+) individuals?3 HIV(+), n (%) HIV(-), n (%) 90% o After age/sex standardization in HIV(+) persons
» 20-38% of the U.S. population*® Overall Overall 7,583 (100) 1,645 (100) 805, » NAFLD prevalence increased over calendar periods (HSI NAFLD score: 43% to 54%; NAFLD Liver
: . : : : : : : : ' ' : 0 o)
» Non-alcoholic steatohepatitis (NASH): Wide spectrum of disease severity (inflammation, fibrosis, MEIE <22 232 7 10 (5.0 Fibrosis score: 28% to 38%)
cirrhosis, hepatocellular carcinoma)’ 26-49 4,925 (64.9) 687 (41.8) V) HATR - 2 70% » NASH prevalence remained stable over calendar periods (Modified HAIR score: 16% to 17%;
i C . ' - . 20 0
» 20-40% of HIV(+) individuals with NAFLD3 2006-2008 >50 837 (11.0) 289 (17.6) 0% Campos NASH score: 3% to 6%)
» 15-30% of the U.S. population with NAFLD#5 Female <25 97 (1.3) 51 (3.1) — 0 = HIV(-), HAIR > 2 » Fibrosis prevalence remained stable over calendar periods (FIB-4: 3% to 4%; NAFLD Liver Fibrosis
. . . . . . . 26-49 950 (12.5) 237 (14.4) >0% score 4% to 7%)
* NAFLD progressing to NASH is a leading cause of both cirrhosis and liver transplantation’® HIV(+), Campos NASH > 5 |
>50 242 (3.2) 273 (16.6) 40% e HIV(+) persons had a lower standardized prevalence of NAFLD and NASH than HIV(-) persons at
Overall Overall 25,347 (100) 65,903 (100) HIV(=), Carmpos NASH > 5 o_ most time points with either score
Male <75 2 662 (10.5) 3.072 (4.7) S0% T T s~ _ o———————="" 0 e Study population restricted to those with all 6 scores calculated within a calendar period
OBJECTIVE 26-49 13,496 (53.2) 13,973 (21.2) 20% » Likely disproportionally included individuals at higher risk of fatty liver disease
G 9
_ _ 2011-2013 >50 4,412 (17.4) 10,000 (15.2) 0% » HIV(+) persons were much more likely to have all biomarkers required for the 6 tests (>80%) than
To compare biomarker-based risk scores composed of Female <95 395 (1.6) 5243 (8.0) ) the HIV(-) persons (<25%)
commonly run laboratory markers with high sensitivity and . . . . .
e _ S : : 26-49 3,068 (12.1) 18,851 (28.6) 0% » Likely overestimated the true prevalence especially among those without HIV
specificity for identifying NAFLD, NASH, and fat-induced liver 2006-2008 2011-2013 2016-2018 | Y o | | p P y 9 |
fibrosis over 3 calendar periods in a large U.S. cohort of HIV(+) >50 1,314 (5.2) 14,764 (22.4) *Age and sex standardized to the OPERA HIV(-) population » Despite similar published predictive values among biomarker-based risk scores, calculated
and HIV(-) individuals Overall Overall 46,229 (100) 100,699 (100) Table 4. Standardized* NASH period prevalence and prevalence difference (%, 95% Cl) prevalence of NAFLD, NASH and liver fibrosis differed markedly across scores in a large, clinic-based
. population, particularly with NAFLD risk prediction estimates
Wl <22 9,165 (13-3) 2/0E8 (50) Measure Period  Prevalence, HIV(+) Prevalence, HIV(-) Difference ] P - P | .y , p | - |
26-49 21,761 (47.1) 19,727 (19.6) 2006-2008 16.4 (15.5. 18.0) 32.8 (30.7. 34.9) _16.0 (~18.5, —13.6) * Further clinical validation of these scores is required before broad utilization in the staging of fatty
iver disease
Method 2016-2018 >50 9,571 (20.7) 17,587 (17.5) HAIR score 22 | 2011-2013 17.4(16.7, 18.2) 25.5(25.2, 25.8) -8.0 (-8.8, -7.3)
ethods Female <25 718 (1.6) 8,418 (8.4) 2016-2018 16.5 (16.0, 17.0) 28.7 (28.4, 28.9) -12.2 (-12.7, -11.6)
Study population | | B | | 26-49 5,211 (11.3) 25,895 (25.7) 2006-2008 6.1 (5.3, 6.8) 18.7 (16.9, 20.6) -12.7 (-14.7, -10.7) KEY F| N D| NGS
* OPERA cohort: Prospectively captured, routine clinical data from electronic health records in the US h 2 803 (6.1) 23.989 (23.8) Campos NASH |~ " " 53(4.9 5.6) 5492 9.6 4.1 (4.6, -3.7)
(84 clinics, 17 states, 1 US territory, ~7% of HIV(+) people in care in the US) score > 5 BEREE B R o
S | 2016-2018 3.3(3.1, 3.6) 9.3(9.1, 9.5) -6.0 (-6.2, -5.7) e After age/sex standardization in HIV(+) persons, NAFLD
* HIV(+) and HIV(-) individuals in the OPERA Database for whom all 6 scores [Table 1] could be *Age and sex standardized to the OPERA HIV(-) population prevalence increased from 2006 to 2018 while NASH and
calculated during at least one of the 3-year calendar periods of interest (2006-2008, 2011-2013, fibrosis prevalence remained stable
2016-2018) _
NG ¢ viral hepatitic. celiac d erosing cholangit cohol ab e HIV(+) persons had a lower standardized prevalence of
0 diagnoses ot viral hepatitis, cellac disease, sclerosing cholangitis, or alconol abuse Figure 1. Standardized* NAFLD period prevalence Figure 3. Standardized* liver fibrosis period prevalence NAFLD and NASH than HIV(-) persons at most time points
: : : . : : . : : with either score; this could be an artifact of testin
Table 1. Fatty liver disease scores used to identify NAFLD, NASH, and liver fibrosis® 100% 100% . J
_ frequency required to calculate scores that were more
Dx Score Cut-off Equation 90% 90% readily performed on the HIV(+) population (>80%) and
HSI NAFLD > 36 (8 x ALT/AST) + BMI [kg/m?] + T2DM' [yes=2, no=0] . o0 only performed on HIV(-) individuals with comorbidities
+ sex [female=2, male=0] ° ° requiring testing (<25%)
NAFLD NAFLD Liver >—1.455 ~1.675 +(0.037 x Age) + (0.094 x BMI [kg/m”)) 70% _O=—=—=—======= o 70% Further clinical validation of these liver biomarker scores, perhaps by liver
Fibrosis +(1.13 x IFG or diabetes® [yes=1, no=0]) + (0.99 x AST/ALT) —&— HIV(+), HSI NAFLD > 36 - —&— HIV(+), Fib-4 > 2.67 ) . . e e
~(0.013 x platelets [10%L]) - (0.66 x albumin [g/dL]) cor _- .y biopsy or MRI elastography, is required before broad utilization in the
° _--" . ° staging of fatty liver disease
Modified* HAIR >2 HTNE [yes=1, no=0] + ALT [227 IU/L=1, <27 IUA=0] = © = HIV=), HSINAFLD > 56 o 0~ e =@ = HIV(=), Fib-4 > 2.67 o S5 -
+ HbA1c [>5.7=1, <5.7=0] 50% >07%
NASH HIV(+), NAFLD Liver o HIV(+), NAFLD Liver
Campos NASH >5 HTNS [yes=1, no=0] + T2DM" [yes=1, no=0] Fibrosis > —1.455 40% Fibrosis > 0.675 40%
AST [>27 IU/L=1, <27 IU/L=0] + ALT [>27 IU/L=1, <27 1U/L=0
’ + sle[e>p apnea [y’es<=1 no=0] ]++race [[b>lacl<=0 no,r:black=2] | HIV(=), NAFLD Liver 0 HIV(=), NAFLD Liver 209 References
' : Fibrosis > —1.455 50% Fibrosis > 0.675 ° 1. EASL-EASD-EASO Clinical Practice Guidelines for the management of non-alcoholic fatty liver disease. J Hepatol 2016;64(6):
Fib-4 Index > 2.67 (Age x AST [U/L]) / (platelets [10%L] x (ALT [U/L])") o o 1388-402.
Liver 20% 0% 2. Guaraldi, et al., Clin Infect Dis. 2008:47(2): 250-7.
Fibrosi NAFLD Liver >0.675 ~1.675 +(0.037 x Age) + (0.094 x BMI [kg/m?]) 3. Morse, et al., Clin Infect Dis. 2015;60(10): 1569-78.
IDrosis Fibrosis +(1.13 x IFG or Tﬂlabletes* [9ye5=1, no=0]) Jlrb(0-9_9 X /AaST/ALT) 10% 10% 4. Anstee, et al., Nat Rev Gastroenterol Hepatol. 2013;10: 330-44.
—(0.013 x platelet [10%/L]) - (0.66 x albumin [g/dL]) 0 0 o'-'-'-‘'_—"""'O'--------------------o 5. Vernon, et al., Aliment Pharmacol Ther. 2011;34: 274-85.
*Lower ALT threshold” and HbA1c instead of insulin resistance index due to data availability ° ° : : . _
"T2DM is defined a HbA1c > 6.5 or a diagnosis of type-2 diabetes mellitus (T2DM) or anti-diabetic medications 2006-2008 2011-2013 2016-2018 2006-2008 2011-2013 2016-2018 6. Noureddin, et al., Am J Gastroenterol. 2018;113(11): 1649-59.
fImpaired fasting glucose (IFG)/diabetes is defined as a HbA1C > 5.7 or a diagnosis of T2DM or anti-diabetic medications *Age and sex standardized to the OPERA HIV(-) population *Age and sex standardized to the OPERA HIV(-) population /. Ruhl and Everhart, Hepatology. 2012;55(2): 447-54.
SHypertension (HTN) defined as blood pressure of 140/90 or greater or a diagnosis of HTN
s : : o o e : : : : o o
Analyses Table 3. Standardized* NAFLD period prevalence and prevalence difference (%, 95% Cl) Table 5. Standardized* liver fibrosis period prevalence and prevalence difference (%, 95% Cl) Acknowledgements
e Scores calculated for every available ALT measurement Measure Period Prevalence, HIV(+)  Prevalence, HIV(-) Difference Measure Period Prevalence, HIV(+) Prevalence, HIV(-) Difference This research would not be possible without the generosity of the people living with HIV and their OPERA caregivers.
5 006-2008 128 (A1.4 44.3) 52.9(50.6, 55.3) -10.1 (-12.9, -7.4) 2 006-2008 4437 52) 5141 6.1) 07(=20,0.6) Additionally, we are grateful for: Robin Beckerman (SAS programmmg), Jeff Briney (QA), Bernie Stooks (Database Arch & Mgmt),
» Albumin, AST, platelet, HbA1c: closest to and up to 365 days prior to the ALT measurement HSI NAELD ' T ' R : e FIB-4 index A2 A ' i Judy Johnson (Med Terminology Classification), Rodney Mood (Site Support), & Antonin Fusco (Poster Design).
. . . 2011-2013 52.1(51.2, 52.9) 68.8 (68.5, 69.2) -16.8 (-17.7, -15.8) 2011-2013 3.6 (3.3, 4.0) 3.0(2.9,3.2) 0.6 (0.2, 1.0)
» T2DM, HTN, Sleep apnea: if diagnosed at any time prior to the ALT measurement score > 36 > 2.67 Support
2016-2018 53.7 (53.1, 54.3) 68.7 (68.4, 69.0) -15.0 (-15.7, -14.3) 2016-2018 2.8(2.6,3.1) 2.5(2.5, 2.6) 0.3 (0.0, 0.6) . . o
PS Average scores over each Calendar perlod to mltlgate Outllers This research was SpOﬂsored by the AIDS Healthcare Foundation and EpIVIdIan, InC.
| | | | | | NAFLD Liver 2006-2008 28.1(26.7, 29.4) 31.0(29.2, 32.8) -2.9 (-5.2, -0.7) NAFLD Liver 2006-2008 4.4 (3.7,5.4) 8.9 (7.6, 10.2) -4.4 (-5.9, -2.8)
* Period prevalence of NAFLD, NASH, and liver fibrosis estimated with each score Fibrosis score | 2011-2013 38.5 (37.6, 39.4) 39.1 (38.8, 39.4) 0.6 (-1.5, 0.3) Fibrosis score | 2011-2013 6.6 (6.0,7.1) 7.3(7.1,7.5) 0.7 (-1.3, -0.2) E N d : .
» Age and sex standardized to the OPERA HIV(-) population >-1.455 2016-2018 37.7 (37.1, 38.3) 39.2 (39.0, 39.5) ~1.5 (2.2, -0.8) >0.675 2016-2018 5.3 (5.00, 5.7) 7.1(6.9,7.2) 1.7 (2.1, -1.4) AHP prl 1anN
» Difference in prevalence between |-||\/(_|_) and |-||\/(_) populations *Age and sex standardized to the OPERA HIV(-) population *Age and sex standardized to the OPERA HIV(-) population
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