Herbert L. Bonkovsky', Marwan Ghabril?, Paola Nicoletti3, Jiezhun Gu*, Robert J. Fontana> David E. Kleiner®

Atrium Wake Forest Baptist Health Michigan, Ann Arbor, Ml; ¢ National Cancer Institute, NIH, Bethesda,

EIUYTIHTIUULOU RIVUEL ITHUTY |[Wikl] MOUVIITINUTU W IVVIITTYLIGTI VivA AlIiUuTinminmdiiniiiawvll iy widyo | IV JAIWO ] 1T UIU UVJdMA™Tall pualte viili ,
Genetic Correlations from the US Drug-Induced Liver Injury Network [DILIN] (‘Q‘]D‘”N)

Huiman Barnhart* for the US DILIN Investigators B oerer e

1Section on Gl & Hepatology, Wake Forest University School of Medicine, Winston-Salem, NC; 2 Division of Gl & Hepatology, IUPUI, Indianapolis, IN; 3 Dept of Genetics & Genomic
Sciences, Icahn School of Medicine at Mount Sinai, New York, NY; 4 Duke Clinical Research Institute, Duke University, Durham, NC; ° Division of Gl & Hepatology, Univ of

MD

»Between Sep 2004 and Mar 2022, we enrolled 2,626 subjects and
NSAIDsS are W|de|y used th roughout the WOrId, adjudicated causality at 6 months in 2,498. Following adjudication, we
_ _ identified 55 [41 (75%) women] as definitely [>95%], highly likely [75-

mainty 10r management or cnronic 95%)], or probably [51-74% likely] due to NSAIDs.

inflamm r N inful nditions. NSAID »Fig 1.— Summary Flow Diagram of Subjects Studied. Total numbers of
d ato yd d pa ul co d tions S > subjects studied between September 2004 and March 2022 are shown with

rarely cause idiosyncratic, non-dose dependent the numbers of subjects previously described (studied between September
liver injury. Recent evidence from the US DILIN,
as well as elsewhere, implicates host immune
responses as central to pathogenesis of such
idiosyncratic DILI. Previously, we reported the

2004 and August 2013 shown in parentheses).

Table 1--Selected clinical, demographic, and

US DILIN experience with NSAID DILI for 2004- laboratory features of NSAID DILI subjects [2004-2022]
2013 [Liv Intl 36:603-091. vs DILI due to other OTC or Prescription Drugs.
= = e

To update our clinical experience and report

on HLA and other genetic factors recently o n - o

described as important in idiosyncratic DILI. ST o

Serum creatinine [mg/dL] O.Sﬁ ; 0.3;519,1 O.Sﬁ o 0.569

»The US DILIN, begun in 2004; is comprised of clinical sites j // j
[currently 7 In number], a data coordinating center, and the 43,214
NIDDK. We enroll subjects with suspected DILI and follow them | | |~ _

for at least 6 months. We adjudicate causality both with RUCAM, 156 Tors STt
and RECAM and by a Delphic approach and grade severity from Deatn o 7 i
mild to fatal or requiring liver transplant. e e "o o "o

»Liver histopathology: Available liver biopsies were sent to and Table 2-Drugs Implicated in Causing NSAID DILI in the Drug-Induced Liver Injury Network
reviewed by a single expert liver histopathologist (DEK). The Study, 2004-2022.

Drug Early Cohort Subsequent Cohort Total Cohort No. of Cases/1 No. of Cases/1
biopsies were scored for multiple histological features as well as [Sep 200449 2013] | - [Sep 2013 Mar2022] | [Sep 2004 ar2022] | milion R wrttenin | milion patients
an overall pattern of liver injury. ST - - 5 - 719

> Statistical analysis: Cohorts were described with summary Celecortp ; 3 7 06 368

statistics such as medians with (interquartile ranges) for jouprofen [+ : 3 ° 023 045
continuous variables and frequencies with percent for . : i : o el
categorical variables. Comparisons between the confirmed Oxaprozin 2 0 2 N/A N/A

NSAID DILI cases and the confirmed non-NSAID DILI drug oporen” i 1 1 S -

cases were compared by two sample Wilcoxon tests for Sulindac_ | g | 313 877
Continuous variabIeS and by Chi-Square tests for Categorical Table 3. Summary of Histological Features in 13 Subjects with DILI due to NSAIDs who Underwent Liver Biopsig¢s
data.

» Ancestry analysis: The genetic ancestry of each case and e B T R A I B
control was inferred by EIGENSTRAT. We identified 33 cases 1 F N A R |
and 17,842 controls of European-American (EA) origin, 8 cases o | | | e
and 5,816 controls of African-American (AA) origin, and 8 1 1 | |
cases and 2,919 controls of Hispanic origin (HSP). In the : S R ; o e | o | e onmmpn
combined sets of cases and controls of each ancestry, principal 6 e : + y S IR s
component (PC) analysis was performed to estimate PCs, . | 0 N N T
which were modeled In the association analysis as covariates Z s 8 ’ ° ° —
to correct for ancestral backgrounds. ; pucteee 81 : :

» HLA allele sequencing HLA alleles of 52 NSAID cases and R e e g g
1332 DILI cases due to non-NSAID prescription drugs were - e o | : 0 o

Abbreviations Used: AlH, auto-immune hepatitis; Eos, eosinophils; Inflam, inflammation; PIC, plasma cells;

determined using sequencing by lllumina MiSeq. VBDS: Vanishing bile duct syndrome

Table 4-- Summary Association of the most Associated HLA Alleles across Ethnicities

Group HLA allele OR (95%CI) P Case AF Ctrl AF Pop AF CR cases
EA cohort (n = 33) DRBA*04:03 14.82 (4.79-36.96) 0.0001 0.06 0.005 0.006 12
335,03 5.11 (1.89-11.17) 0.0030 0.08 0.02 0.02 15
Hispanic cohort (n=8)  DRB1%04:03 64.8 (7.35-571.4) 0.02 0.06 0.001 0.02 13
335.03 7.65 (1.72-34.08) 0.03 0.13 0.02 0.01 25
AA cohort (n = 8) DRBA*04-03 13.3 (1.73-102.4) 0.06 0.0050  0.002 13
B*35:03 - 0.003
B57:03 6.03 (1.71-21.23) 0.0198 0.18 38
Ef‘ 7')Di°'°fe"a° cohort (n R 12.26 (2.92-51.54) 0.0132 0.06 0.0051 0.006 12
B*35:03 0.02

Fig.2-- Frequencies of HLA-DRB1:04:03 in the European-American NSAID-DILI cases by
Causality Likelihood Scores [NSAID1-5] and Compared to Other Drugs and Population
Controls
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Note the significantly increased frequencies of DRB1*04:03
And higher likelihood of this HLA in high confidence NSAID DILI cases v others.

» NSAID DILI is relatively rare in the US. The most
common cause Is diclofenac, which, if prescribed,
should carry with it special warnings of risk and close
observation, as in the package insert.

» Risks are also high for etodolac and sulindac.

» There are typical and differing ‘signatures’ of DILI| for
different drugs: specifically, drugs that lead to more
cholestatic-types of liver injury, namely, celecoxib,
meloxicam, or oxaprozin [R* values of 2.5, 1.3, and
5.4, respectively] also have shorter latencies [31,
22.5, and 16 days, respectively].

» The increased frequencies of HLA DRB1*04:03, an
HLA type known to be associated with auto-immune
disorders, suggests that there are innate host genetic
factors that modulate susceptibility and that immune-
mediated responses are of central importance In

pathogenesis.
> [*R =ALT/ULN ALT divided by AP/ULN AP]
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