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Background Results Application in Action

: (I;/Iusculart(_:iystrcf)prlly I(,\t/”:l)) refell's t? a group of genetic diseases that cause progressive weakness and . Of TSRS thtarll 2?3’09?;n0d3\6idﬁa§' " Table 1 Study Population » Previously, the linked data set provided the foundation » The algorithms were tested using data from insured » Patients were considered to have a DMD-like genotype if
egeneration of skeletal muscies taeps’:;r%);lnl\;laDed)Lljringo Ehe étudy)p;ioz g(igztli?lg for patient identification algorithm development® US patients from the Inovalon closed claims database they had a mutation in the DMD gene resulting in a

. i i i i ’ i i i frameshift and/or a stop codon

ThesT d|1sorders (of which there are more than 30) vary in the age of onset, severity, and pattern of the affected the MD-LINC data set Patient in genetic « Three algorithms including a random forest machine » A reference standard for algorithm performance testing 2

muscles . Most of the patients included | laboratory database learning approach (broad, narrow, and restrictive; was determined using genetic data testing + Patients were considered negative for DMD if they did not
+ Duchenne muscular dystrophy (DMD) is an X-linked, degenerative neuromuscular disease caused by genetic i edpallen S ey hgdwere r\;]Vah-e and Inovalon Figure 2) were tested have a mutation in the DMD gene or had a mutation in the

mutations in the DMD gene that affects approximately 7.1 per 100,000 males globally? and 9,000 to (gzgof’) i R EERL e therapeutic cohort DMD gene not resulting in a frameshift and/or stop codon

12,000 males in the US? (31.7%) Parameter, % (N=~15,000) (referred to as BMD-like)

. ) . . g - . . 4
» The International Classification of Diseases (ICD) code for DMD (G71.01) includes both DMD and Becker ’ no‘]\é?j: aiood/tjrhaatidcnﬁoorpgngr;grlsnsc;r;r:c:j?c\;v;tgn?j Sel\)/(I | 575 Figure 2 Algorithms’ Criteria for Classifying Patients as Having DMD » Patients \INi(tjh gn uncertain test result for DMD mutations
. ; e ) : e . . . _ . ale _ N G

rr;]uslfﬂarndgitrophy (BMD); therefore, identification of patients with DMD from administrative claims data is pharmacy insurance (Table 1) Formale noe Broad DMD definition Narrow DMD definition Restrictive DMD definition

challenging . . - : . » Algorithm performance against the reference standard was
+ Despite significant research, there is limited understanding of the demographic and clinical characteristics, ) IEr;A;Ea)tgg:lset\i/\/c:tgtaauljasb\(l)\l;ast(?;)écr)?csi:g,iﬁ()letls\a/; of Race Ll L URIoadIBNIDId it o ’ :\;Ieft nl':rrow 2L evaluated using confusion matrices to calculate sensitivity,

. . . . . . . . .J7/0 . e s e . 3

health care utilization, diagnostic and treatment journey, and overall survival among patients with MD patients, with 8.2% and 4.8% having DMD- White . _ 31.7 . Age <40 years at + Had =1 of the following: e !nl ion ) ;?g&lélt?:}g’vg?jgl\(ﬁS\r/?dmted value (PPV), and negative
+ Validating algorithms with genetic laboratory results may help provide a more robust method to accurately like and BMD-like genotype—phenotypes, Black or African American 66 L EL B — Prescription for glucocorticoids® at any time > PR SR B e _ .

identify and differentiate between patients with DMD and BMD in claims data'’ respectively (Table 2) Asian or Pacific Islander 2.2 diagnosis code _ Claim for exon-skioping therapv® or aene were required to have * None of the 3 published algorithms reached the

- - Other 5.2 « >2 claims with DMD/ N Sl R evidence of ventilation predetermined PPV >80% or Cohen’s kappa statistic >0.60°

« The development of a tokenized data set that includes genetic laboratory results alongside administrative claims * The developed MD-LINC data set will provide Unknown 46.7 BMD di is cod = support or dependence — o

and mortality data may help clinicians distinguish between MD types and fill existing knowledge gaps, offering a basis for future research and different — lagnosis coae — Evidence of LOA by age 12 on or before their * Results of a random forest classification analysis indicated

insight into the care and long-term outcomes of patients with MD research questions to be asked (Table 3) Ethr_umty_ _ — Evidence of ventilation support or dependence 20th year that the removal of Iqsg of ambglatlon (LOA) by age 12 from

Hispanic or Latino 7.6 at any age the narrow and restrictive algorithms may improve the
- For example, cohort 4 represents y ag model’s accuracy

~15,000 patients with genetic information and Payer group

: ; : ; - Pati > i h _

Objective it nrarc Somssas (st s " oraeran . Afer e of LOA by 85 12 o ot (o
untreated) available Medicaid 34.8 on or before their 30th year and restrictive) were able to sufficiently identify and

~ Cohort 5 is the “fully” linked data set, Medicare Advantage 44 distinguish between patients with DMD and BMD (Figure 3)

aGlucocorticoids included betamethasone, budesonide, cortisone, deflazacort, dexamethasone, hydrocortisone, methylprednisolone, prednisolone, prednisone, or
triamcinolone. PExon-skipping therapy included casimersen, eteplirsen, golodirsen, or viltolarsen. c<Gene therapy included delandistrogene moxeparvovec-rokl.
BMD, Becker muscular dystrophy; DMD, Duchenne muscular dystrophy; LOA, loss of ambulation.

To develop a tokenized data set, Muscular Dystrophy - Longitudinal Integrated Claims (MD-LINC), of patients with SN eI fEmes (e e oct far el
MD by linking administrative, mortality, and genetic laboratory data el v?/ho T I 10 Bt ek Unknown 1.8

database, including month of death
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» The Cohen’s kappa statistic was <0.60 in the broad,

» This research study adopted a retrospective cohort design to develop a tokenized health care data set of patients Table2 Genetic Status Figure 3 Modified Previously Published Claims-Based Algorithms modlfled_ narrow, and modified restrictive algprlthms, with
with MD modgst |mpr.ovement observed for the modified narrow
- - - - . Patient in genetic laboratory database and in Inovalon A. Confusion matrices of modified algorithms algorithm (Figure 3C)
- Datavant® proprietary tokenization software was used to integrate 3 distinct data sources: Inovalon closed claims, therapeutic cohort . Overall, the modified narrow algorithm had the best balance
Datavant Mortality, and consolidated genetic laboratory data Parameter. % (N=~15,000) Modified narrow DMD algorithm Modified restrictive DMD algorithm of PPV and Cohen’s kappa and should be used in future
+ A remediation protocol provided guidance for censoring data elements not pertinent for research purposes, ’ ¢ Reference standard Reference standard Inovalon claims studies to identify cohorts of patients with

enabling reliable identification and long-term tracking of patients with MD within a real-world context DMD genetic status r \ r \ DMD

. . . . - . : 2] Has DMD? No DMDP 2] Has DMD? No DMDP ) ot

 Privacy Hub completed an expert attestation to certify the de-identified data, per the Health Insurance Portability Negative 86.1 E s E S - However, the low NPV and Cohen’s kappa statistic results

and Accountability Act (HIPAA) Expert Determination method [Section 164.514(b) (1) of the HIPAA Privacy Rule] Positive 12.9 2% Has DMD? 172 (47.6%) 40 (11.1%) % Has DMD? 157 (43.5%) 31 (8.6%) indicate that some patients who had DMD were missed;

(Figure 1) Uncertain 0.9 535 | NoDMD® 57 (15.8%) 92 (25.5%) 53 | Noomps 72 (19.9%) 101 (28.0%) :rsa?rlr?g:t??e?;%da?;i{aeglged L) R 6
» All patients with at least one administrative claim with a diagnosis of MD or of a non-specific muscle disorder <sa <a

(/ICD-9: 359.1, 359.29, 359.89, 359.9; ICD-10: G71.0x, G71.8, G71.9, G71.19) in the claims data were identified Inferred genotype—phenotype

and flagged as patients with MD (Figure 1) DMD-like 8.2 B. Summary of algorithm performance .
* When laboratory results were available to determine DMD genetic status, differentiation between DMD-like and BMD-like 4.8 100 5 939 COﬂClUSIonS

BMD-like genotypes was made based on mutation type and the published literature ’ 81.1 835 76.7 The ability to link 3 dat 1 -

. e ability to lin ata sources to create the

+ The index date was the first diagnosis of MD between July 1, 2012, and September 30, 2024 BMD, Becker muscular dystrophy; DMD, Duchenne muscular dystrophy. 80 MD-LINC data set provides a unique opportunity to
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conduct health economics and outcomes research as

well as real-world evidence research regarding rare

diseases that has not been possible previously

- In the future, applications of interest could
incorporate patient-, caregiver-, or clinician-

» Descriptive statistics were generated for the source and resulting data sets

» To demonstrate application, the MD-LINC data set was used to develop a patient identification algorithm

— All results were reported as an approximate value
P PP (described in the Application in Action section) in a DMD study®

Algorithm
performance, %

Figure 1 Data Tokenization 0

Sensitivity Specificity PPV NPV : .
. Table 3 MD-LINC Data Set repp?gd outcomes, phase 4 studies, and patient
; et atient registries
Inclusion criteria de-identified Claims _ — C. Summary of Cohen’s kappa results
. g;’g:gfgﬂ'?ﬁ:gg‘:;{c'\"[’ as HIPAA-compliant data Cohort 1 In an example study, application of the MD-LINC data
laboratory data process '-":!‘ . 1 Present in genetic laboratory database OR Inovalon therapeutic cohort 228,000 Q m Broad set enabled the utilization of machine learning to
patien . . . . . .
* At least one documented claim Genetic data ) X £ 05 0.32 0.44 0.42 Modified narrow develop'ar) alg.orlthm to identify patients with true
for MD within the Inovalon @] laboratory —————— 2 Present in genetic laboratory database 33,000 2 : I m Modified restrictive DMD (distinguished from BMD) that was not
closed claims database data Across - : 2 previously possible, supporting improved identification
between July 1, 2012, and . data 3 Present in Inovalon therapeutic cohort 210,000 8 o of future study populations and matched controls
September 30, 2024 Unique sources Data Data Cohen's kappa is wi i i
Exclusi . secure  rtality certification ready for 4 Present in genetic laboratory database AND in Inovalon therapeutic cohort 15,000 PP ~ This will help improve the accuracy of patient
xclusion criteria tokens data - analysis aHas DMD" per algorithm prediction indicates patients were classified as having DMD based on algorithm criteria (Figure 2). ®No DMD” per reference standard identification and fill eX|St|ng kn0W|edge gaps,
. Aged >89 years at the index date 5 Present in genetic |ab0ratory database AND in Inovalon therapeutic cohort <300 indicates phenotype is BMD-like, or DMD genetic test result was uncertain/negative; “No DMD” per algorithm prediction indicates patients were classified as not offering |nS|ght into the care and Iong—term
. . having DMD based on algorithm criteria (Figure 2). . .
AND present in Datavant Mortality database Bars represent 95% Cl. outcomes of patients with MD
HIPAA, Health Insurance Portability and Accountability Act; MD, muscular dystrophy. BMD, Becker muscular dystrophy; DMD, Duchenne muscular dystrophy; NPV, negative predictive value; PPV, positive predictive value.
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