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Background

Non-interventional research routinely relies on data obtained from standard of care visits to
describe the patient journey to answer research questions on burden of disease, unmet needs,
treatment patterns, resource utilization, and clinical outcomes. Traditional methods of medical
record retrieval, such as chart abstractions or application programming interface (API) pulls, are
dependent on access to specific sites, networks, EHR vendors, or payer coverage networks. Given
the fragmented US healthcare system, data pulls using these methods typically generate
incomplete datasets.

More advanced data retrieval methods are now used widely but vary across service providers.
One such method may involve requesting medical records on behalf of the patient with their
consent and authorization and without increased burden. Another method involves multi-site
data retrieval across all health encounters for a patient through both electronic data networks (i.e.,
health information exchanges) and direct-to-facility record requests on an automated and
recurring cadence, regardless of EHR vendor or payer coverage network. Advanced data retrieval
methods, especially when used in combination, lead to better breadth and density of data and a
more complete representation of the patient journey.
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Reducing bias and confounding with greater data density

There is growing recognition and expectation that real-world data (RWD) used to generate real-
world evidence (RWE) should be both relevant and reliable in order to be considered fit-for-use
in non-interventional studies."? Completeness is fundamental to establishing reliability of RWD,
especially when used for regulatory purposes.? More specifically, breadth and density of data are
critical and complementary dimensions of completeness.?

Robust, advanced data retrieval methods can support completeness by means of greater visit
density, defined herein as the frequency and breadth of healthcare visits recorded for any given
patient. Capturing greater visit density enables greater data density and breadth for key
outcomes and covariates as more relevant and complete data are captured from the full
spectrum of a patient’s healthcare interactions. This serves to mitigate the inherent challenges
of selection bias, information bias, attrition bias, and confounding that threaten the validity of
non-interventional research.

Type of bias or
confounding

Selection bias occurring from
limited sampling of patients
from specific sites of care or
specific EHR systems that are
not representative of the
greater patient population

Examples

Medical records are abstracted
from dermatology sites, but
only severe patients regularly
seek care; patients with milder
disease are seen by a primary
care provider whose medical
records are not available in the
dermatology site,
overestimating risk and severity
of disease.

Patients from an EHR dataset
are screened for eligibility
based on available data and
excluded due to missing data or
not meeting criteria; however,
patients received prior or
concurrent care from other
settings from which medical
records could confirm eligibility.

Mitigation through
advanced data retrieval
methods

The ability to include patients
in a study irrespective of their
propensity to seek and access
healthcare, geography,
coverage, or site affiliation
captures a more diverse,
representative sample and
better supports the
generalizability of results.

Furthermore, data capture
across multiple settings of care
reduces bias from
overrepresentation of more
severe patients and treatment
underresponders who are more
likely to seek specialized care
or patients who receive care in
specific healthcare systems
only.
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Information bias occurring due
to poor exposure classification
or outcome ascertainment

Attrition bias occurring due to
patients who choose to seek
care elsewhere not being
representative of those who
remain in the study

Patients being treated for an
immunodeficiency and are
under the care of an
immunologist but receive
emergency care for acute
infections at a hospital results
in missing events of interest if
records are not shared across
sites.

Patients with a complex, chronic
disease that is often
misdiagnosed may have a
medical history of recurring
laboratory and pathology
results that predated their
diagnosis and may not be
recorded in the treating
specialists medical records.

Coding errors in a specialists’
medical records may lead to
inaccurate interpretation of
patients’ condition or
progression but can be
validated using medical records
obtained from referring
physicians and laboratory tests.

Patients whose condition
worsens or results in
treatment-related adverse
events prefer to seek care in
emergency settings or with a
different specialist; outcomes
or disease progression are not
documented and underestimate
poor outcomes or treatment
failures.

Patients with mild severity or
improved condition no longer
need recurring or specialized
care and are lost to follow-up,
thereby overestimating poor
outcomes and underestimating
treatment response based on
those who remain in the study.

Automated and recurring data
retrieval can provide
continuous and longitudinal
data on key exposures and
outcomes, identifying signals or
anomalies and validating data
elements across multiple
settings of care.

Data from medical records
within one provider or network
can be referenced across other
providers or sites from which
the patient seeks care, thereby
classifying an exposure or
outcome as being truly absent,
present, or simply missing from
a set of medical records.

Greater data and visit density
reduces measurement errors
and increases confidence of
accurate classification of
exposures and outcomes.

Automated, longitudinal data
retrieval, even after a patient
leaves the site or healthcare
system under observation, can
validate the occurrence or true
missingness of outcomes and
events of interest rather than
erroneously treating them as
censored.
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Confounding occurring when Risk factors, such as smoking The ability to capture a more
missing variables cannot be history and chronic comorbid complete list of comorbidities,
adjusted for when assessing conditions like asthma, were precise lab values, or indicators
the relationship between an first documented or diagnosed of disease severity over a
exposure and outcome several years prior to baseline longitudinal period better
in another care setting and not supports adjustment to reduce
captured in the current medical residual confounding, for
records. example, when using propensity

score models to balance on
baseline characteristics.

Advanced medical record retrieval can be automated, recurring, and applied irrespective of EHR
system, geography, site or hospital affiliation, or coverage network. By encompassing inpatient
hospitalizations, outpatient visits, emergency department visits, laboratory test results, imaging,
and specialist consultations, data are enriched to generate more credible and reliable RWE.

* Representative patient population: Patients with varying severity of disease, healthcare
utilization patterns, and access to healthcare can be included in non-interventional research
because of the ability to retrieve medical records agnostic to these factors. For example,
patients from rural and urban settings can be included in a study even if their access to care is
characterized by specific types of sites, such as emergency rooms or urgent care clinics, rural
health clinics, or a combination of specialists and internists in different healthcare systems.

» Credible exposure classification: Patients often receive treatments from various providers — a
specialist might prescribe a medication or an independent pathology laboratory may provide
detailed disease severity. Capturing specialist notes, pharmacy records, and laboratory results
ensures exposures and interventions are fully recorded, reducing misclassification of
exposures. Complete medication and treatment histories are critical for non-interventional
studies in order to determine eligibility, baseline characterization and matching, and
adjustment for risk factors and confounders.

» Better outcome ascertainment: Different health outcomes manifest in different settings. For
example, serious adverse events may result in hospital admissions, while milder events might
only be noted in outpatient visits. Including all care settings in the record retrieval process for
complete capture improves outcome ascertainment.
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Visualizing visit density

We compare two advanced retrieval methods to understand how they may mitigate the
discussed biases and confounding in real-world data.

Patients with paroxysmal nocturnal hemoglobinuria (PNH) experience a chronic and complex
condition with recurring primary care and emergency room visits early in their journey, followed
by often delayed diagnosis, multiple hematology and laboratory visits, and long-term, specialized
treatment management. An evaluation of data retrieved for a PNH study using PicnicHealth’s
advanced, best-in-class, patient-mediated and multi-site retrieval method compared to data
retrieved by a leading, large health data platform company using an alternative, advanced multi-
site retrieval method demonstrates greater visit density with respect to time, frequency, and
types of routine clinical encounters. More dense, longitudinally captured data across all of the
patients’ healthcare interactions improves confidence that any observed outcomes and
associations are not artifacts of missing data or hidden biases.

Our data retrieval method yielded a higher density based on both the frequency and types of
visits that occurred over the same retrospective time period. For example, we captured an
average of 207 total visits per patient compared to 54 using the alternative retrieval method. For
capturing critical outcomes in PNH, such as major adverse vascular events and laboratory markers
of hemolysis, capturing data from emergency room and laboratory visits is essential. We identified
an average of 34 laboratory and 8 emergency room visits per patient, compared to 30 and 1
identified using the alternative method. The greater density was due to our multi-site data
retrieval method that was not limited to only a prescribing physician (e.g., hematologist/
oncologist). We identify the patient’s providers who play a critical role in the patient’s disease
journey to ensure records were requested from across all sites the patients were receiving care.
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Figure 1: Comparison of two types of data retrieval: PicnicHealth vs large health data platform company. In addition to greater
longitudinal coverage of patients’ medical histories, the PicnicHealth retrieval method captures a greater variety of visit types.

Visits retrieved by a leading, large health data company
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Conclusion

Greater visit density from advanced, best-in-class medical record retrieval, which includes
patient-mediated and comprehensive multi-site retrieval, enables more complete data to support
credible baseline adjustments, exposure classification, and outcome ascertainment to mitigate
the challenges of bias and missingness that are inherent in non-interventional research. On a
spectrum of fit-for-use data to support RWE generation, data captured with greater density and
breadth provide more reliable and relevant data for complex research.
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P PicnicHealth

PicnicHealth is a leading health technology company dedicated to advancing
the next generation of non-interventional research. To date, the company's
direct-to-patient approach and innovative Al and technology platform have
enabled 12 of the top 20 largest life science companies to run more efficient
non-interventional research. PicnicHealth has given tens of thousands of
patients access to tools and virtual care services to simplify their care
journey. PicnicHealth was recently named one of the World's Best Digital
Health Companies by Newsweek, "‘Best MedTech Startup’ by MedTech
Breakthrough, and “Best Al-enabled Life Sciences Solution” by Global Health
& Pharma. The future is here with PicnicHealth. To learn more, visit
picnichealth.com.

© Copyright PicnicHealth 2025



