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BACKG ROUN D . . RESULTS by fibrosis stages and age 18-64 vs. 265 years
*  Nonalcoholic fatty liver disease (NAFLD) refers to a condition in which excess fat is stored in the liver (hepatic « Inthe N=12,499 unweighted study population, 8,882 were identified as “No NAFLD” (7,658 aged 18-64, 1,224 aged 265), 3,156 All-cause mortality
steatosis) and is not attributable to other causes of chronic liver disease (CLD).! as stages FO-F1 (2,648, 508), 312 as stage F2 (264, 48), and 149 as stages F3-F4 (79, 70).
B . " . i . . 05
The progressive form, nonalcoholic steatohepatitis (NASH), distinguished by presence of inflammation and «  Weighted prevalence was estimated at 27.4% for NAFLD (mean age 41.3 years, 51% female), consisting of 24.2% at stages FO-F1 -5 00 058
hepatic injury, may lead to fibrosis and potentially cirrhosis, followed by complications including (44.0 years, 51% female), 2.3% at stage F2 (55.8 years, 42% female), and 0.8% at stages F3-F4 (61.2 years, 45% female). 25 os0
decompensation (i.e., liver failure) and hepatocellular carcinoma (HCC).! g 0.40 pay 0324 |
. L ) X . . o . *  Follow-up time to death or censoring was mean (SD) 24.7 (6.8) years and median (IQR) 27.1 (24.8, 28.8) years. £z 030 |
+  Beyond liver-related complications, cardiovascular (CV) disease is recognized to be a principal cause of death in i X ) 3 020 ooy 009010 |
NAFLD,?3 as highlighted in a recent scientific statement by the American Heart Association (AHA).* © Unad d Kaplan-M lyses (Figure 2), and log-rank tests of each exposure level vs. No NAFLD, reflected: = 3;3 . — |
+ With the US Food and Drug Administration’s approval of resmetirom (REZDIFFRA™),5 and other treatments in ~ Inadults of all ages, significantly increased mortality risk compared to No NAFLD in all fibrosis stages for all-cause mortality No FO-F1 F2  F3-F4 Na FOF1 F2 F3F4
development for NAFLD/NASH,¢ cost-effectiveness analysis (CEA) of such interventions is of growing interest.” (P values for logrank test <0.001) and residual mortality (P values <0.05), and in F2-F4 for CV mortality (P value <s0.001). NAFD kD
1864 ges 265
- Evidence characterizing the association of NAFLD/NASH with mortality is required for CEA, to inform/validate — Inadults aged 18-64 years, significantly increased mortality risk compared to No NAFLD in F2-F4 for all-cause mortality (P A=, A
accurate modeling of the natural history of the condition. values for logrank test <0.001), CV mortality (P values <0.05), and residual mortality (P values <0.01). CV mortality
—  Systematic review of clinical evidence suggests that all stages of fibrosis in NAFLD are associated with all- . . . . . ) ) . _—
cause mortality, and that fibrosis stages >F2 are associated with liver-related mortality. 1 Figure 2: Kaplan-Meier estimates of survival from all-cause, CV, and residual mortality, by NAFLD-fibrosis group 5 i
~  However, understanding of the relative contribution of liver- vs. CV-related mortality to all-cause mortality in All-cause mortality, all adults CV mortality, all adults Residual mortality, all adults E gig vop 9%
NAFLD / NASH remains less clear, particularly considering the non-linear, increasing association with age of 100 T 100 § 030 TR
i = i i i 1112 ° 0.20 =
primary CV-event risk in the general population. g 010 00t o001 002 003 '
* Research characterizing variation of CV- vs. liver-related mortality risk in NAFLD by age and fibrosis stage may _ors _ors o7 B, o F;] ; F; N (o TR
therefore assist in informing CEA. H 3 f; Moo i -
«  New nomenclature — metabolic dysfunction-associated steatotic liver disease (MASLD) and metabolic =t =5 He Ages18-54 Ages =65
dysfunction-associated steatohepatitis (MASH) — has been proposed.!® However, this study refers to NAFLD / 4 H H Residual mortali
NASH for consistency with / comparison to prior evidence. 0z 025 028 sidual mortality
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«  To estimate the association of NAFLD / NASH with all-cause and cause-specific (CV- and liver-related) mortality, 32448721 6121418040221 240 24 20831 30 0 04 © 24 40 72 9 120144 166 182 216 240 264 238 312 336 30 34 © 24 48 T2 9 120 144 168 192 216 240 264 268 312 336 360 384 3 g 050
and potential variation by fibrosis stages and age ranges. B i s 33 M0 Y
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+  To calculate predicted probabilities of all-cause and cause-specific mortality, to inform CEA modeling. E 2 g0 0oL 002 002 Ll .
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*  An observational, longitudinal study was conducted using NHANES 111 (1988-1994), linked by the National Center & T’L;L\ﬂ\ s 1664 Ages 265
for Health Statistics (NCHS) to National Death Index (NDI) mortality outcomes through 2019. 258 e -] om
*  Acomplete-case approach was used for the  Figure 1: Algorithm for prediction of fibrosis stage in NAFLD :E :é :§ DISCUSSION
analysis —i.e., any participant with a missing e L 24
value for an analytic variable required was JRAELD : : ; ©  Overall, a statistically significant association was observed in all fibrosis stages in
excluded. ISte:thSIs '"’"‘ld“m‘s““"d 7 025 7 025 025 NAFLD with all-cause mortality, and a significant association in stages F2-F4 with
Rule out fibrosis st classified as “mild” or greater, Rule i i i ing liver-i i i i i
+  NAFLD was identified as: ;Zevjiltjh rllsmjilifsa % |and excluding other CLD causes ad:;c:d v alnd resndlfal ('Tglll;(i'gng liver-related) mortality, which are consistent with
P f steatosi ded “mild” <1.30 for ages 18-64 fibrosis with 00 000 000 previous findings. 101
~ Presence of steatosis graded “mild” or ’
aroater from ultrasouﬁd <2.00 for ages 265 FIB-4 22.671516 T e 7o o o o et o e e 0 4 T o T i v i 0 T T2 i v i 07 00 - Strengths of this analysis include the length of follow-up (median >25 years),
. " = = = = - - - = - - - quality of the outcomes data (NCHS reports a 99.9% link rate of NHANES Ill to
— Absence of other causes of CLD, including Rule in advanced fibrosis NoWAFLD — FOF1 P2 F3Fd NoNAFLD — FOF1 — F2 — F3F4 NoNAFLD — FOFt — F2 — F3F4 aa ) .
excessive alcohol consumption (self-report in i"dg?‘rmi"‘a‘les.wuhf NDI), and NAFLD steatosis identified by ultrasound in NHANES I11.
of >2/1 drinks per day, for men/women) sequental spplcation 0 + Estimated Cox models (Table 1), adjusting for + Predicted 10-year mortality probabilities (Figure 3) were estimated * Limitations of the analysis include:
and hepatitis B or C (by antigen test) NAFLD/fibrosis-stage exposures and age 18-64 vs. 265 using results of the Cox models, relative to survival for a reference —  Small sample sizes for fibrosis stages F2 (n=312) and F3-F4 (n=149) could limit
-+ Among NHANES participants identified as years, reflected statistically significant association of: group (ages 18-64, No NAFLD), according to the following the ability to differentiate risks between groups.
having NAFLD, fibrosis stages (FO-F1, F2, and _ —  All-cause and residual mortality in all fibrosis equation:!*2 p=1- Sﬂ(t)ew(ﬂx) — Competing risks including older age of the F3-F4 group, and correspondingly
F:’>-F4) were predicted as reflected in bbrevitions: 13-4 Fbrosis ndexs NES - NAFLD FirossScare, stages where:  is the predicted probability of the event over a period of duration ¢ high CV risk, may have precluded observation of liver-related mortality.
Figure 1. References: 1“McPherson et al. (2017); 5Shah et al. (2009); Cusi et al. (2022); 7Kosick et al. (2021). — CV mortality in fibrosis stages F2-F4 So(t) is the reference group’s event-free survival proportion over the period t — To improve certainty, correlations of biopsy-based fibrosis stage with the NITs
~ NFS 20.675 has been shown to identify a high probability of F3-F4 without the need of a liver biopsy.1” = Inscenario analyses adjusting for diabetes status, B is the vector of coefficient estimates from the Cox model used in our study may be warranted, as FIB4 and NFS do not perfectly
. L X is the vector of risk-factor values for the predicted group d with st Ith h cutoff d in thi lysis h high rted
= Inthe linked NDI data, the NCHS specifies ten cause-of-death categories, including (1) Diseases of the heart (2) associations were generally maintained. :ogﬁfs}?n fo\?'”rulisr1agoEL;ta>F2‘ﬁ§5 ac:d?'ulsi:sfn ;;_Ffl:r;f Ysis have high reporte
Malignant neoplasms (3) Chronic lower respiratory diseases (4) Accidents (unintentional injuries) (5) Table 1: Multivariable Cox proportional-hazards models of the association of NAFLD/fibrosis-stage groups with mortality | i v “rasi gn " i ¢ " ichi
Cerebrovascular diseases (6) Alzheimer’s disease (7) Diabetes mellitus (8) Influenza and pneumonia (9) Nephritis, ) prop! Be group ~ Analysis of “residual” cause mortality as a proxy for liver-related, which is not
nephrotic syndrome, and nephrosis (10) All other causes. All-cause mortali CV mortality Residual mortali classified separately in the NHANES data linked to the NDI by the NCHS.
Th Iysis d f' d Cv-related i h Jassified 4145, or # Characteristic HR 95% CI P value HR 95% CI P value HR _ P value
- is analysis defined CV-related mortality as those classified as causes #1, #5, or #9. Exposure CONCLUSIONS
—  As liver-related mortality is not classified separately in the linked NDI data, the residual category (#10) is No NAFLD (n=8,882) Reference Reference Reference
expected to include liver-related mortality, which is likely the leading cause of death in the presence of FO-F1 (n=3,156) 113 1.03,1.25 0.01 1.05 0.85,1.30 0.7 1.21 1.01, 1.45 0.042 In this analysis, NAFLD with all fibrosis stages was associated with statistically
ibrosi i i F2 (n=312) 236 189,293  <0.001 2,03 145,2.86  <0.001 3.07 198,474 <0.001 significantly increased risk of all-cause and “residual” (inclusive of liver-related)
NAFLD and fibrosis!81° (although HCC may be captured in cancer-related mortality). - 8 Y
F3-F4 (n=149) 276 213,358  <0.001 271 1.80,4.08  <0.001 2.45 1.39,4.30 0.002 mortality, and stages F2-F4 with CV mortality.
*  Analyses included: Age (years)
o . P . . . . . 18-64 (n=10,649) Reference Reference Reference Cox models reported in this study allow for the prediction of 10-year mortality
- Ur Kap yses of all-cause, CV-related, and residual (likely liver-related) mortality. 265 (n=1,850 929  852,10.10 _ <0.001 148 12.80,17.00 <0001 978 7.97,12.0 <0001 probabilities for US adults with NAFLD, by fibrosis stages (FO-F1, F2, F3-F4) and
= Multivariable Cox proportional-hazards models, adjusting for NAFLD/fibrosis-stage exposures and age 18-64 Reference 10-year survival: 96.1% Reference 10-year survival: 98.9% Reference 10-year survival: 99.1% age range (18-64, 265), which can be used to inform CEA modeling.

vs. 265 years, allowing for estimation of mortality risk for use in CEA.
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