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Introduction

» Federated data networks™# have arisen as a solution to sample size and privacy challenges in observational studies.
Yet their distributed structure suffers from an inability to track individuals across multiple databases or insurance plans
(in the case of claims datasets) over time.

» Tokenization?® is an advanced method for addressing all three issues listed above — sample size, privacy preservation,
and longitudinality.

Objective

» Using a next-generation tokenized database as example, this study assessed the impact of tokenized linkage on data
capabilities of sample size and longitudinality in health insurance claims sources.

Study Design

» This retrospective cohort study examined the Komodo Research Dataset, a claims database with pseudonymized,
person-level linkage across sources enabled by encrypted, tokenized identifiers.

Komodo Research Dataset (KRD): Composed of administrative data and claims, KRD captures routinely collected health
services utilization records and expenditures for over 330 million de-identified unique individuals in the U.S. Native to
HIPAA-compliant, privacy-preserving tokens, KRD offers extended patient-level observations of medical encounters and
outpatient pharmacy dispensings via linkage across health and pharmacy insurance plans. Data availability is as early as
2016. Specialty datasets such as genomics, laboratory test results, and electronic medical records are readily accessible
via additional linkage. KRD is the optimized schema of the underlying Healthcare Map® from Komodo Health for real-world
evidence (RWE) generation and health economics and outcomes research (HEOR).

Komodo Race & Ethnicity (KRE): Self-reported or health care provider/system-assigned race and ethnicity information for
over 200 million unique individuals obtained from assorted categories of data sources, including EHR, patient intake forms,
payer enrollment files, and statistically reliable consumer reporting agencies. Value-standardized and pre-certified for
dataset linkage via privacy-preserving tokens.

Inclusion/Exclusion Criteria:

Eligible members must have

» Contributed claims from payer-complete (closed) sources,

» Had =1 payer information recorded over time, and

» Had =1 enrollment day in medical and drug plans between January 2016 through October 2024

Enrollment span: defined as the continuous period in which a member had simultaneous medical and drug coverage,
with gaps of <45 days allowed

Main Analyses

» Distributions of the continuous enrollment spans separately with and without tokenized linkage upon payer change —
payer-neutral vs payer-segmented enrollment spans

» Distributions of span extensions at both person and span levels after tokenized linkage

» Of 243,383,067 total individuals (as represented by the unigue token keys) who were identified from closed sources and
with 1+ day enrollment, 197,556,385 (81.2%) also satisfied the payer information requirement and met eligibility criteria

» Among eligible members, the mean age was 34.7 years, 52.2% were female, and 59.4% were commercially insured as of
the first day of the most recent payer-segmented enrollment span (Table 1)

» At the enrollment span level, from payer-segmented to payer-neutral spans:
> Number of accrued enrollment spans consolidated by 10.6% from 316,099,620 to 282,445,948 spans (Figures 1-2)
> Mean (SD) length of enrollment spans increased by 34.9% from 789 (804) to 1,064 (906) days (Figure 3)
> Median (IQR) length of enrollment spans increased by 55.8% from 489 (974) to 762 (1,279) days (Figure 3)
» At the person level, comparing the longest payer-neutral spans versus (Figure 4):
> Shortest payer-segmented: mean (SD) increase by 554 (789) days, despite 47.2% members had 0-day extension
> Longest payer-segmented: mean (SD) increase by 271 (527) days, despite 61.3% members had 0-day extension
» Sensitivity analysis suggested that when enrollment gap allowance relaxed from 45 days to infinite (i.e., all gaps bridged):

> Span: 23.9% consolidation in the number of spans, respectively 68.1% and 136.9% increase in their mean and
median lengths

> Person: average increase by 744 and 505 days, respectively, in the length of the longest payer-neutral span from the
shortest and longest payer-segmented spans

Figure 1. Number of Continuous Enroliment Spans by Length
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Figure 2. Percentage of Continuous Enroliment Spans by Length
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Table 1. Characteristics of Eligible Members

100.0% 100.0%

Any Length

B Payer-Segmented (45-Day Gap)

84.6%

>6 Months

>1 Year

73.1%

53.6%

151.5M

112.1M

>3 Years

39.7%

60.3M

>5 Years

21.4%

n %
Number of patients 197,556,385 100.0
Age, years (mean, SD) 34.7 22.0
Age group, years
<18 55,024,088 27.9
19-44 73,400,674 37.1
4L5-64 48,326,539 24.5
65-74 13,574,606 6.9
>75 6,818,622 3.5
Sex
Female 103,038,086 52.2
Male 92,788,550 47.0
Insurance type
Commercial 117,389,630 59.4
Medicaid 59,096,781 29.9
Medicare 20,913,118 10.6
Unknown 156,856 0.1

>2 Years >3 Years =5 Years
" Payer-Neutral (45-Day Gap)
n %

Number of patients 197,556,385 100.0
Race
White 78,242,952 39.6
Asian or Pacific Islander 8,617,080 wh
Black or African 23,129,260 11.7
American
Other 11,102,435 5.6
Unknown 76,464,658 38.7
Region
Boston 9,975,208 5.0
New York 20,896,313 10.6
Philadelphia 19,140,338 9.7
Atlanta 39,690,093 20.1
Chicago 32,230,969 16.3
Dallas 27,063,916 13.7
Kansas City 7,427,074 3.8
Denver 6,135,103 3.1
San Francisco 26,480,629 13.4
Seattle 8,471,983 4.3

Figure 3. Length of Continuous Enrolilment Spans
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Figure 4. Average Length of Continuous Enroliment Spans Among Eligible Members

45-Day
Gaps Bridged

All Gaps Bridged

o) 500 1,000 1,500
Average Length (Days)

Shortest Span
(Payer-Segmented)

Longest Span
(Payer-Segmented)

Longest Span
(Payer-Neutral)

Conclusion

» This is one of the first evaluations to quantify the effect of tokenized linkage on a claims database.

» Findings verify how observable time in a claims database can be extended by following patients across multiple insurance
plans based on their pseudonymized identifiers in the form of tokens or token combinations.

» Comprising over 240 millions lives and up to 2.4 times longer token-enhanced person-time in the database, the Komodo
Research Dataset demonstrates robustness and evidentially offers competitive advantages of scale, continuity, and
privacy-preservation among real-world data sources for medical research.
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