Poster# 54

TRAVERE

THERAPEUTICS

DEVELOPMENT OF A PATIENT IDENTIFICATION ALGORITHM TO
ESTIMATE PREVALENCE OF CLASSICAL HOMOCYSTINURIA
(HCU) IN THE UNITED STATES (US)

Mahim Jain?!, Lionel Pinto?, Kamlesh M. Thakker3, Mehul Shah?, Andrew Rava¥4,
Colette Ndiba-Markey4, David Cork?>

1Kennedy Krieger Institute, Johns Hopkins Medicine, Baltimore, MD, USA; “Travere Therapeutics, Inc., San Diego, CA, USA; 3Notting Hill Consulting LLC, Celebration, FL, USA; 4Genesis
Research, Hoboken, NJ, USA; >Genesis Research, Newcastle upon Tyne, UK

" Study Design and Data Source Strict Cohort (Figure) Broad Cohort (Figure) CONCLUSIONS
ﬁ/lnallzlstlsctllstr%g gpgumzsogg-lggg?ﬂedd (E72.11) or SDS NLP term if they had: | | | | o | o HCU prevalence estimates

@) arket Clarity Data ( - ) an - g 1. Patlents_v_\nth evidence of betaine prescriptions and without vitamin vary widely based on the
proprietary Natural Language 1. Highest tHcy measurement >50 uM B12 deficiency or methylenetetrahydrofolate reductase (MTHFR)

.- Processing (NLP) Data . . i defici approach and cohort

- . | - 2. Highest tHcy measuremel?t 20-<50 uM with no other identifiable Ericiency P

w ' -(Eraeri?ypgjangasgtealg;?m:ﬁidstl\i/lczqhetlinks cause of elevated tHcy (Figure) 2. Patients without E72.11/SDS if they had:

S medical and pharmacy claims with 3. Highest tHcy <20 puM or no measurement with clinical a) Highest tHcy 2100 uM without vitamin B12 deficiency or % _ _
electronic health record (EHR) data presentations indicative of HCU (pectus excavatum, ectopia lentis, MTHFR deficiency | o N A Iarg_e proportion of patients
from providers across the care or marfanoid habitus plus a thrombotic/thromboembolic event + b) Highest tHcy >50-100 pM without vitamin B12 deficiency, with high tHcy levels and
continuum neurologic features) MTHFR deficiency, or megaloblastic anemia clinical presentations indicative

- Study period: January 01, 2016- C) Hllghe1:5tdtlt_ll-(|:y 20-<50 uM with no other identifiable cause of of HCU did not have a
September 30, 2021 cievale Cy | o : ) : :
| o | d) Highest tHcy <20 pM or no measurement with clinical COrreSpondmg_ dlagn05|s_ O
' iBn?jsee)l'"(‘ﬁoF;e;'Oﬂi-caGbT;Ot%thSreﬁlr;?gntge presentations indicative of HCU HCU, suggesting potential
calculation) PP P Figure. Classical Homocystinuria Patient Identification Algorithm underdiagnosis and/or

- Index date: date of first diagnosis underreporting
criterion (ICD code; signs, disease, At least one E72.11 code or SDS (n=41,915) No E72.11 code or SDS (n=4,426,654)
and symptoms (SDS) term; lab Q/Future research should

value; etc.) :
Highest tHcy Highest tHcy Highest tHcy Highest tHcy Highest tHcy Highest tHcy Highest tHcy Explore aL’Icernatl\(/je RqethOdS to
measurement measurement <20 uM measurement measurement measurement <20 uM etter understand the true
>50 pM 20-<50 uM OR no tHcy >100 pM >50-100 pM 20-<50 uM OR no tHey prevalence of HCU
Patient Identification Algorithm measurement measurement
. Expert clinical input was incorporated to (n=350) (n=2,842) (n=794) (n=677) (n=10,164)
develop an algorithm to identify 2 (n=38,723) (n=4,415,019)
cohorts of patients using strict and
broad definitions of HCU (Figure) Exclude secondary T lude — el ——
. i . ] XClude., XCiude. Exclude secondar Nciude
» Patient cohorts were identified in a causes* phenotypic . B12 deficiency B12 causes* Y phenotypic
stepwise method, based on the Unless they have expressionst . MTHER deficiency Unless they have expressionst DISCLOSURES
presence of an HCU-related ICD-10 . Marfanoid deficienc MTHFR . Marfanoid M3J: has received consultancy fees from Travere
code (E72.11) or SDS NLP term, habitus (n=24) y deficiency 3 ab_a”':" (n=1,692) Therapeutics, Inc.; LP: is an employee and
followed by the patients’ highest total . Ectopia lentis (n=500) Meaaloblastic abitus _ : stockholder of Travere Therapeutics, Inc.;
homocysteine (tHcy) level at any time n= anegmia - Ectopia lentis KMT: has a consulting contract with Travere
during the study period (n=259) Therapeutics, Inc. and does not have any equity
. . . - (n=798) interest in Travere Therapeutics, Inc.; MS: is an
» Clinical characteristics and phenotypic (n=130) employee and stockholder of Travere
outcomes were used to further refine Therapeutics, Inc.; AR, CNM, DC: are employees
the cohort selection of Genesis Research and received compensation

from Travere Therapeutics, Inc. for conducting
« The cohorts were used to calculate - . e ) "
prevalence estimates, standardized Strict cohort (n=633) this study and providing medical writing support.
using US Census Bureau data
J Broad cohort (n=3,880)=l= ACKNOWLEDGEMENTS

*Secondary causes; At any time: Megaloblastic anemia, vitamin B12 deficiency, folate deficiency, CKD, ESKD, renal transplant, diabetes, hypothyroidism; Within 12 mo: Myocardial infarction. This study was supported by Travere

TPhenotypic expressions: 1. Ectopia lentis AND (cerebrovascular thrombotic/thromboembolic event OR neurologic feature) exclude: Marfanoid habitus, sulfite oxidase (E72.19); 2. Pectus excavatum AND (cerebrovascular Therapeutics, Inc. (San Diego, CA). Jacqueline

thrombotic/thromboembolic event OR [any thrombotic/thromboembolic event AND neurologic feature]) exclude: Marfanoid habitus, sulfite oxidase (E72.19); 3. Marfanoid habitus AND cerebrovascular thrombotic/thromboembolic Michel (Genesis Research) provided medical

event AND neurologic feature AND (ectopia lentis OR pectus excavatum) exclude: Sulfite oxidase (E72.19). T :

¥The total number of patients in the broad cohort includes 3,753 patients, as shown above, plus 127 patients with or without E72.11 or SDS and 2 records of betaine at least 12 months apart (excluding vitamin B12 and MTHFR writing _support. thaeng Heo, Tom Wasser

deficiency). CKD, chronic kidney disease; ESKD, end-stage kidney disease; mo, month; MTHFR, methylenetetrahydrofolate reductase; SDS, signs, disease, and symptoms; tHcy, total homocysteine. (Gene5|s ResearCh)r and Wu Gong (Travere
Therapeutics, Inc.) provided additional support

with design and conduct of this study.

- To estimate the prevalence of HCU using the Optum®
Market Clarity Dataset

more recently available data (2016-2020)

7, Table 1. Patient Demographics in the Strict Patient Characteristics Table 2. Patient Clinical Characteristics in the Strict and
= and Broad Cohorts™® » Strict (n=633) and broad (n=3,880) cohorts Broad Cohorts™ QK?)BfE.ngATfj.O N SEHR SR
i Strict cohort Broad cohort were similar in gender (46.6% and 48.0% Strict cohort Broad cohort - oalth record: ESKD. end-ctage kidney diconse:
(n=633) (n=3,880) female), while mean age was lower in the strict (n=633) (n=3,880) Uk e ! retinur d Ich y '
: . than broad cohort (.SO'O.VS' >7.2 years) : Inter’ngt?sﬁlglacIa()sgig)iggiicgrr]\ug:calsiseas’es' ICD-10
U Gender, female 295 (46.6) 1,862 (48.0) g:azljrggqggsvl\’/];esdl‘ll?ghglrgir:'\etsﬁetl_slft:lyict than tHcy measurement available? 582 (91.9) 1,700 (43.8) International Classification of Diseases: Tenth
LLI Age at index = = Revision; mo, month; MTHFR,
(continuous) broad cohort (52.5 pyM vs. 27.3 uM) (Table 2) Highest tHcy measurement, median 52.5 (24.8, 81.5) 27.3 (21.8, 60.0) methylenetetrahydrofolate reductase: NLP,
24 Y . . : . 1, 03), uM' / ' - ! .
- Among patients in the strict cohort with (Q1, Q3), M Natural Lgnguage Processnjg, No., number; Q1,
Mean (SD) 50.0 (18.0) 57.2 (21.1) elevated tHcy (=20 uM), 43% had tHcy Highest tHcy'*5 1st _qu.artllle; Q3, 3rd quartile; SD, standard .
Age at index <50 uM, suggesting their condition may be well Sﬁ‘é‘at'toorlélsh%féoségrs‘tse'ig'esleasse'S:i‘gesdyg"t';ttzgs'
(categorical), y managed <20 uM 5 (0.9) 99 (5.8) yealys’ y ; US, 7 Yr
<10 23 (3.6) 119 (3.1) 20-<50 UM 258 (44.3) 1,058 (62.2) T
10-17 10 (1.6) 70 (1.8) Prevalence 1. Sacharow SJ, et al. In: Adam MP, Mirzaa GM,
18-34 73 (11.5) 408 (10.5) Average annual standardized prevalence =250 pM 319 (54.8) 543 (31.9) Pagon RA, et al., eds. GeneReviews®. Seattle
’ WA) 1993. 2. National O ization for R
35-44 119 (18.8) 385 (9.9) estimates (2016-2020) were 1.04 per 100,000 >100 pM 111 (19.1) 204 (12.0) Disorders. Available at: hitps.//rarediseases.org
45-54 139 (22.0) 594 (15.3) (strict cohort) and 5.29 per 100,000 (broad /rare-diseases/homocystinuria-due-to-
55-64 128 (20.2) 721 (18.6) cohort) Charlson Comorbidity Index, mean (SD) 0.7 (1.4) 1.2 (1.9) ;YSbtathionzig%get;'R’nltthasjel_'lde‘;idfngy (haccessed
. . epruary . . Vvalter , €t al. CLochrane
65-74 92 (14.5) 642 (16.5) Baseline clinical events fgtibagelff%“emﬁ'c fe‘f'eBVﬁ'Czl_(l)liélglg):l'
>75 49 (7.7) 941 (24.3) Patient Identification Res. 5020;20(1):183. R
. Eighty-three percent of patients did not have Thrombotic/thromboembolic event 136 (21.5) 841 (21.7) _ _ _
Race . ) A To obtain a PDF of this poster:
E72.11/SDS, of which 53% had multiple clinical Cereb lar di 69 (10.9 201 (18.1 —
African American 80 (12.6) 363 (9.4) presentations indicative of HCU erebrovascular disease (10.9) (18.1) O [J scan the QR code OR visit
. . . . blications.
Asian 9(1.4) 37 (1.0) o Am(_)lnglpc::]c’lc_llents without E72t.114/2505)5hw£10 had Ectopia lentis 9 (1.4) 62 (1.6) \évIvI\\//IWD’;rggg/rgz;J ications.com/
: available tHcy measurements, o had a
White 502 (79.3) 3,216 (82.9) highest value >50 uM and 33% had a highest Pectus excavatum 3 (0.5) 23 (0.6) ] "y = %r]larﬁfst.mna?’ aﬁp'y'd'\'o EEETE.
Other/Unknown 42 (6.6) 264 (6.8) value =100 uM B | | | | information is stored.
*Expressed as No. (%) unless otherwise indicated. TAt any time during the study period. ¥The =50 uM group includes
:Oié?rleggecégsslgghc(loa/% Lclllwel\?igiigghe;w;segljgdicated. Because of rounding, percentages may not gﬁgft?lt:' ig;h%é1q0u0aEtlz/llegrggp.St§aPne£g$crj1tdag\clai:tr;oor\:v.ntaiyprtooag:‘tri]ool:nooitlc;ttzlinpeatients with tHcy measurement available. Q1, 1st
<  Classical homocystinuria (HCU) is a rare genetic  Historical US prevalence estimates, based predominantly on r « We developed an algorithm to identify patients with HCU Limitations
@) disorder caused by cystathionine B-synthase newborn screening, are approximately 1 per 100,000- @) based on presence of the E72.11 ICD-10 code, highest . This studv was limited to data in the Optum® Market
- deficiencyl:2 200,000, but a more recent study suggested the prevalence - tHcy levels, betaine use, and clinical presentation ClarityuDaytaset and may not be represepntlative of the
. . A
= « HCU is associated with a risk of complications, may be up to 10 times higher () - The projected prevalence of HCU in the US is 3,466, broader US population
@ including thrombotic/thromboembolic events, - Limited research exists on identifying patients with HCU () based on the strict definition, and 17,631, based on the . Missina data or errors in detection of HCU-related terms
cognitive impairment, developmental delays, ectopia beyond the diagnosis code broad definition EElY CENE OIF Sl | adiein) eSOl WElr
- lentis, myopia, and elongated arms and legs - _ _ and codes in patient records may introduce bias into the
My » 2 - - « The data suggest that many patients are diagnosed later analyses, including potential underestimation of US
Q (marfanoid habitus)® Objectives O in life (based on age at index diagnosis) and others prevalence
@)  Newborn screening primarily tests for methionine, not < To develop an algorithm to identify patients with HCU based ') remain undetected or undiagnosed for a long time . .
: - - : : N : : : : . S - For some patients, the index date may not represent the
i /
oY Iljlc():nJggysteme, and has poor sensitivity for detecting on diagnosis codes, lab values, and clinical presentations A despite presenting with conditions indicative of HCU date of first diagnosis as the analysis was restricted to
=
4
=

Presented at the Society for Inherited Metabolic Disorders (SIMD) 2023; March 18 - March 21, 2023; Salt Lake City, UT, USA

Contact information: Medinfo@Travere.com



	Slide Number 1

