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1. Background

Lipoprotein(a) [Lp(a)] is an atherogenic, genetically determined risk
factor for cardiovascular diseases including peripheral artery disease
(PAD), coronary artery disease (CAD), and ischemic stroke [1]. About 1
in 5 individuals worldwide and 1 in 4 individuals with atherosclerotic
cardiovascular disease (ASCVD) have an elevated Lp(a) >50 mg/dL
(>125 nmol/L), which is associated with worsening PAD and increased
likelihood of major adverse limb events (MALE) [2,3]. Data on national
testing trends of Lp(a) demonstrate increasing but low testing in the
general population and in young ischemic stroke patients, and guideline
recommendations for testing vary between organizations [4-6]. Despite
the relationship between Lp(a) and PAD, little data on national testing
trends of Lp(a) in patients with PAD are available. Information on na-
tional testing trends of Lp(a) in this population may influence future
guideline implementation recommendations to increase Lp(a) testing.
This study aims to use a large, real-world dataset to assess trends of Lp(a)
testing in PAD patients in the United States from 2015-2025.

2. Methods

We performed a retrospective analysis of lipoprotein(a) testing in
patients with peripheral artery disease across the United States from
January 1, 2015 to December 31, 2025 using Epic Cosmos, a nationwide,
de-identified electronic health record (EHR) dataset. PAD was defined
by the presence of >1 ICD-10-CM diagnosis code consistent with pe-
ripheral artery disease recorded in encounter diagnoses and/or the
problem list within Epic Cosmos, reflecting world clinical

documentation across a large, multi-institutional EHR network and has
been widely used in population-level studies [7]. Lp(a) testing was
defined by the presence of a recorded laboratory result within the
dataset.

Testing rates were calculated as the number of distinct patients un-
dergoing Lp(a) testing per year divided by the number of PAD patients
with at least one healthcare encounter within that year. We also eval-
uated overall testing prevalence, geographic variation, and testing rates
stratified by age, sex, race, ethnicity, social vulnerability index (SVI),
and presence of CAD. For each stratum, we calculated the proportion
tested with Wilson 95% confidence intervals and assessed between
group differences using chi-square or Fisher exact tests as appropriate.
Geographic variation was visualized using a state-level heatmap repre-
senting the proportion of total Lp(a) tests contributed by each state. All
analyses were descriptive and intended to characterize population-level
patterns of PAD within the Cosmos network rather than infer causal
associations. All data are de-identified in compliance with HIPAA
standards and governed under Epic’s “Rules of the Road” for institu-
tional data use.

3. Results

From 2015 to 2025, 118,233 of a total of 8352,000 distinct patients
with peripheral artery disease (1.42%) underwent Lp(a) testing. Addi-
tionally, the annual number of tested patients increased significantly
from 679 in 2015 to 29,375 in 2025 (p < 0.001), and the annual per-
centage of patients undergoing Lp(a) testing increased from 0.31 % in
2015 to 7.40 % in 2025, as shown in Fig. 1. The states with the largest
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number of tested patients were California (9.91 %), Ohio (9.13 %), and
Pennsylvania (6.44 %). Among tested patients, those aged 65-75 years
comprised the largest percentage of tested patients (48,155; 34.7 %);
however, the highest rate of testing occurred in patients aged 40-50
(9754; 2.43 %). Between sexes, significantly more men with PAD
(63,778; 1.45 %) were tested compared to women (54,455; 1.38 %).
Analyzing patients with reported racial data, patients who identified as
Asian underwent testing for Lp(a) at the highest rate (2.27 %), followed
by patients who identified as Other Race (1.85 %), White (1.43 %),
“None of the above” (1.42 %), and Black or African American (1.23 %).
Among reported ethnic identities, rates of testing were similar among
patients who identified as Hispanic or Latino (1.40 %) and those who
identified as non-Hispanic (1.42 %). PAD patients who had a concurrent
diagnosis of CAD underwent Lp(a) testing at a higher rate (1.94 %) than
those who did not have CAD (0.86 %). Furthermore, of those tested who
had a reported SVI, patients from communities with an SVI <25 % had
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the highest testing rates (1.79 %), decreasing by quartile with the lowest
testing rates among communities with an SVI >75 % (1.13 %).

4. Discussion

In this large national analysis of >8 million patients with peripheral
artery disease, we observed substantial growth in Lp(a) testing over the
past decade. Despite this increase, overall testing remains extremely
limited, with only 1.42 % (less than one in 70) PAD patients nationally
having ever undergone measurement. These findings highlight a sub-
stantial implementation gap between emerging guideline recommen-
dations and real-world clinical practice [5].

Demographic analyses show statistically significant differences in
test performance across groups stratified by sex, race, and SVI. In
particular, lower rates of testing were identified in female patients,
Black patients, and patients with a higher SVI. Discrepancies in testing in
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Variable Category Tested/Total % Tested (95% CI) p-value
Sex Male 63,778/4,403,235 1.45% (1.44-1.46) <0.001
Female 54,455/3,948,011 1.38% (1.37-1.39)
None of the Above 0/754 0.00% (0.00-0.51)
Race White 87,389/6,131,750 1.43% (1.42-1.43) <0.001
Black or African American 14,536/1,178,633 1.23% (1.21-1.25)
Asian 3,795/167,206 2.27% (2.20-2.34)
Other Race 15,169/819,358 1.85% (1.82-1.88)
None of the Above 10,708/754,415 1.42% (1.39-1.45)
Ethnicity Hispanic or Latino 6,939/496,183 1.40% (1.37-1.43) 0.300
Not Hispanic or Latino 97,760/6,902,034 1.42% (1.41-1.43)
None of the Above 13,534/953,783 1.42% (1.40-1.44)
Age, years <5 410/65,525 0.63% (0.57-0.69) <0.001
5-17 572/54,767 1.04% (0.96-1.13)
18-29 1,039/74,767 1.39% (1.31-1.48)
30-39 3,156/153,945 2.05% (1.98-2.12)
40-49 9,754/400,942 2.43% (2.39-2.48)
50-64 40,789/2,025,568 2.01% (1.99-2.03)
65-74 48,155/2,798,057 1.72% (1.71-1.74)
75-84 28,834/2,461,546 1.17% (1.16-1.18)
285 6,002/1,131,575 0.53% (0.52-0.54)
CAD With CAD 83,168/4,292,129 1.94% (1.92-1.95) <0.001
Without CAD 35,065/4,059,871 0.86% (0.85-0.87)
SVI Quartile <25% 21,018/1,175,141 1.79% (1.76-1.81) <0.001
25-49% 17,505/1,140,650 1.53% (1.51-1.56)
50-74% 13,952/1,186,404 1.18% (1.16-1.20)
275% 11,276/997,902 1.13% (1.11-1.15)
|

Fig. 1. National Trends, Geographic Distribution, and Subgroup Variation in Lipoprotein(a) Testing Among U.S. Patients with Peripheral Artery Disease
(2015-2025). Panel A: Yearly trends in distinct Lp(a) testing in patients with peripheral artery disease in the United States, showing a substantial increase from 2015
to 2025. Panel B: Geographic variation was visualized using a state-level heatmap representing the proportion of total Lp(a) tests contributed by each state and
created using Epic Cosmos. Analysis performed by Mattheus Ramsis, MD, and internally reviewed by Mattheus Ramsis, MD at UCSD Health on 02/06/26. Panel C: Lp
(a) testing proportions (95% Cls) stratified by sex, race, ethnicity, age, CAD status, and Social Vulnerability Index (SVI) quartile; p-values from chi-square tests for

overall group differences.
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these groups may be related to differences in healthcare access,
including availability of resources, specialists, and systems that
routinely screen patients with PAD for elevated Lp(a). These patterns
may also reflect variation in provider awareness or practice patterns, as
well as broader system-level factors that influence the implementation
of guideline-recommended testing. Additionally, these discrepancies, as
well as differences in geographic distribution, may be partially attrib-
uted to which institutions and clinics have their data included in Epic
Cosmos.

Additionally, the age group with the highest rate of testing was those
aged 40-50. Younger patients with PAD may be undergoing testing for
elevated Lp(a) at a higher rate due to several factors, such as more
extensive testing of risk and higher concerns for genetic etiologies of
dyslipidemia. Furthermore, significantly more patients with both PAD
and CAD were tested for Lp(a) than those with PAD alone. Factors
contributing to this difference may potentially involve increased
awareness of guidelines emphasizing Lp(a) testing in CAD patients, a
larger body of evidence linking Lp(a) to coronary events than peripheral
events, and inclusion of specialists and lipid clinics more frequently
testing CAD patients as a primary or secondary screening tool.

As Lp(a)-targeted therapies continue to advance in clinical devel-
opment, improved identification of patients with elevated Lp(a) may
become increasingly important for preventive cardiovascular care.
Standardized screening approaches, increased provider awareness, and
the integration of electronic health record-based decision support tools
may improve the implementation of Lp(a) testing and reduce differences
in access to risk assessment.

Notably, PAD was defined using diagnosis-based coding within the
Epic Cosmos dataset, which may introduce variability in diagnostic
certainty and coding practices across sites. More restrictive definitions
may improve specificity but are not uniformly available and may reduce
generalizability.

Additionally, Lp(a) testing performed outside participating systems
or not interfaced into the EHR may not be captured, and therefore,
testing rates may be underestimated. Accordingly, these findings are
best interpreted as reflecting population-level patterns of documented
testing rather than complete capture of all testing events.

5. Conclusion

In this national analysis of >8 million patients with peripheral artery
disease, Lp(a) testing increased substantially over the past decade but
remains markedly underutilized. Significant differences in testing
persist across demographic and socioeconomic groups, highlighting
ongoing gaps between guideline recommendations and real-world
clinical implementation. Leveraging EHR-based strategies, including
clinical decision support tools and population health registries, may
facilitate more systematic Lp(a) screening, improve adherence to
guideline-recommended testing, and help reduce differences in pre-
ventive cardiovascular care.
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