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Direct-to-Consumer Testing for Routine Purposes

Moderators: Michelle Stoffel (5>** and Dina N. Greene (5)“°; Experts: Stacy G. Beal,*' Peter Foley,®
Anthony A. Killeen (®," Hedyeh Shafi,’ and Enrique Terrazas’

Direct-to-consumer (DTC) laboratory testing for
routine clinical conditions, such as chronic disease
monitoring and sexually transmitted infection (STT)
screening, is a rapidly growing market sector. While
many of the ethical and logistical issues surrounding
genomic DTC testing have previously been discussed
in the medical literature, there has been less focus on
how routine care DTC testing presents its own oppor-
tunities to impact healthcare as well as unique chal-
lenges that must be addressed.

The quality and regulatory landscape of DTC
testing is complex. DTC testing laboratories are not
all equal, nor are all types of medical testing appropri-
ate for DTC marketing. Within the United States,
nonmedical wellness and other DTC tests may not
be reviewed by the Food and Drug Administration,
and consumers may not understand the distinctions
between medical and nonmedical tests. Laboratories
providing medical-grade DTC testing are subject to
CLIA regulations, but some DTC laboratories may
not be transparent about CLIA compliance.
State-level regulations as to whether DTC testing is
permitted and the degree of oversight for laboratories
vary as well, adding to the complexity presented to the
DTC consumer.

DTC testing is initiated by the consumer rather
than the provider. However, DTC test companies often
utilize a clinical team to peripherally approve the
consumer-initiated orders. This DTC model along
with provider-initiated home-collected testing has
the potential to disrupt the conventional care paradigm,
and creates a need for evidence-based approaches to new

models of care. Healthcare providers presented with ac-
tionable DTC results at patient visits need guidance on
how to evaluate DTC testing, and systems must decide
whether to incorporate and document DTC tests into
clinical practice. DTC companies may have treatment
pathways built into their services, minimizing the need
for external providers in some cases. Impacts of DTC
testing on healthcare utilization should also be consid-
ered. For example, how might practice and costs of
care change if patients shift to ordering many of their
own tests?

In addition to DTC companies utilizing test col-
lection sites, there are a growing number of self-
collection options for tests. The need for asynchron-
ous or virtually guided self-collection is driving inno-
vations in collection devices and analysis methods
(e.g., dried blood spot analysis technology), commu-
nication tools, and marketing approaches. These tools
may evolve to shape patient and provider expectations
for the entire laboratory testing landscape in the near
future.

DTC testing also has the potential to benefit
underserved populations, including the uninsured,
the underinsured, those unable to miss work for med-
ical appointments, and those hesitant to pursue testing
due to social stigma or language/cultural barriers.
Purposeful DTC testing design could increase health-
care access using self-ordered diagnostic tests to initiate
clinical care and connect patients with appropriate re-
sources. Ideally, DTC testing would complement trad-
itional medical care and reduce existing barriers to
testing access.
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What are good use cases for DTC services for routine
laboratory testing and/or scenarios where DTC test-
ing should not be used?

Stacy Beal: DTC services
should meet certain cri-
teria.  First, consumers
must be able to obtain their
own specimen (if using a
self-collected option), and
the specimen must be
stable during transporta-
tion from the home/collec-
tion site to the laboratory.
For most routine tests,
self-collection is a straight-
forward finger stick for capillary blood. Other specimen
types that consumers can self-collect include urine, sal-
iva, and stool. DTC would not be well suited for sam-
ples that require an invasive procedure, such as
collection of spinal or pleural fluid. However, consu-
mers who want to take charge of their testing and are
willing to follow detailed collection instructions are
likely able to collect specimens that require certain tim-
ing, fasting, storage at a certain temperature, or other
specifics. Second, the test results must be relatively
easy to interpret. At this time, DTC shouldn’t be
used for complex diagnoses and couldn’t be used for
acute care diagnoses (e.g., myocardial infarction).

Anthony Killeen: In most
US states, it’s legal for peo-
ple to order their own la-
boratory testing. Culturally,
we place a premium
on individual autonomy,
and DTC testing is consist-
ent with that principle.
Although you asked about
routine testing, it's import-
ant to be aware that there
are DTC testing companies
that have received Food and Drug Administration approv-
al for BRCAI/BRCA2 genetic mutations and for gene var-
iants that determine the rates of metabolism for many
drugs. DTC testing in routine clinical chemistry and
hematology, such as measurements of cholesterol, glucose,
hemoglobin A;. (Hb A;.), and hemoglobin, are common-
ly available—so too are tests for STIs such as chlamydia,
gonorrhea, and human HIV-1. Recently, it became possible
for people to have severe acute respiratory syndrome cor-
onavirus 2 testing done on their own initiative, using kits
designed for home testing. This was widely adopted by
the public; in fact, a few months ago, there were national
shortages of such kits. There are a lot of people who are
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interested in their health and well-being who would like
to know their lipid composition, for example, without the
wait for a physician office visit. For those people, DTC test-
ing may offer convenience and useful information and is
empowering.

Where the role of DTC testing gets less clear is if a
test result requires medical follow-up. For example, if a
consumer has a positive HIV-1 screen or a positive re-
sult for a STI, they need to seek medical attention for
treatment. Does the consumer understand the signifi-
cance of the result they’re getting? Does the DTC la-
boratory or the laboratory director have any
responsibility in this matter? These are questions that
are important.

Hedyeh Shafi: The corona-
virus disease 2019
(COVID-19) pandemic con-
firms the feasibility and utility
of direct-access infectious dis-
ease testing in situations in
which face-to-face services
are limited. In the case of
STT testing, aweb-based inter-
active test menu should ex-
plain the dinical indication
and triage the consumer to
the best test. A few pretest questions, such as age and
risk factors for testing, can markedly improve pretest
probability and test performance. Interpretive results
are generally straightforward (e.g., in the case of chla-
mydia, gonorrhea, and trichomoniasis, positive results
require treatment; negative results don’t). Provided
that additional test information, including real-time
consultation if needed, is easily accessible on the
DTC testing website, these tests seem safe, effective,
and likely beneficial.

Clearly, DTC testing can address many of the ob-
stacles associated with traditional STT testing, such as ac-
cess, privacy, and the sense of stigma often associated
with STI-specific care. Unlike chlamydia, however,
some STT tests (e.g., syphilis) often require clinical and
medical history for correct interpretation and
management, necessitating enhanced decision support
and likely more personalized consultation. Organisms
for which we have no screening or diagnostic recom-
mendations (e.g., Ureaplasma species and M. hominis)
should not be offered or included in an STT screening
panel.

Guidance to ensure an appropriate testing
frequency is also important—monthly human
papillomavirus testing makes no sense. Although the
mathematics of probabilistic diagnostic reasoning
(pretest probability, predictive values, likelihood
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ratios) can be incorporated into DTC testing decision
support, designing functional algorithms that can es-
sentially replace a healthcare professional remain elu-
sive. Until the necessary decision support is available,
DTC testing should not be used in situations where
the number and significance of pretest variables
undermine the automated performance of risk assess-
ment, test selection, and interpretation.

Enrique Terrazas: The
COVID-19 pandemic was a
landmark moment for con-
sumer testing because it ac-
celerated patients’ adoption
of virtually enabled health-
care. Due to the pandemic,
people were more likely to
delay preventive care even
with signs of disease, due to
fear of COVID-19 illness
and difficulty scheduling ap-
pointments. Consumer-initiated testing is a great option be-
cause it allows individuals to engage the healthcare system
with comfort and convenience. Additionally, consumer-
initiated testing is a good option for those who want to
view and understand their test results before engaging their
healthcare practitioner.

There are DTC companies that offer the tests and
biometric screenings that a physician would typically
order as part of a routine annual physical, such as a
complete blood count, comprehensive metabolic pa-
nel, urinalysis, and cardiovascular and diabetes risk
assessment.

Consumer-initiated testing should not be used in
emergency situations. For example, if someone is experi-
encing rectal bleeding, they should see a healthcare prac-
titioner vs ordering a colorectal screening test.

What are consumer indicators of high-quality DTC
testing services to ensure reliable results and support

appropriate clinical follow-up?

Stacy Beal: A qualitcy DTC service should be a
CLIA-certified and College of American Pathologists
or equivalent-accredited laboratory. Consumers should
expect results within the time stated and be given the op-
portunity to discuss their results with the laboratory’s
medical team. Additional challenges that need to be ad-
dressed to ensure the quality of testing include cost,
equity of access, and timely communication. Delayed
communication of reportable conditions to public
health agencies may delay treatment and lead to missed
opportunities for partner services, surveillance, and pre-
vention of community transmission.

Peter Foley: Many DTC
companies contract labora-
tories to perform their test-
ing. The DTC company
itself is responsible for the
consumer interface, but all
laboratory testing is over-
seen by various client la-
boratories. Assessing  for
transparency in the per-
forming laboratory is im-
portant. Does the DTC
company disclose who the performing laboratory is?
Does that laboratory specialize in that specimen and
testing type? For example, a laboratory that specializes
in evaluating capillary specimens would have workflows
and validation protocols specifically designed to process
such samples. The more a laboratory’s overall business
model aligns with the DTC company’s is an indicator
of a well-designed system where all parties are working
together to ensure quality is seamless. This model also
allows for clinical inquiries to be properly routed to
the nursing or clinical laboratory professionals, as
appropriate.

Anthony Killeen: I would argue that most consumers
don’t have the ability to assess the quality of a clinical
laboratory’s results. It’s a US requirement that all la-
boratory testing for clinical purposes be performed
in a CLIA-certified laboratory. So that sets a basic
standard. Things I would look for are the turnaround
time, the ease of sample collection, mechanism of
sample collection (i.e., at home or elsewhere), the
presentation of the report, the availability of inter-
pretive comments, and response to consumer ques-
tions about result interpretation. Can results be
transmitted to the consumer’s healthcare provider?
Is the test being performed within a larger healthcare
system? Does the laboratory have a solid reputation? Is
there a feeling that the laboratory is just selling what-
ever testing it can do with no regard to its medical ne-
cessity? I'd feel better going to a DTC laboratory that
discouraged unnecessary or wasteful testing.

Enrique Terrazas: Consumers should look for tests
that are the same high-quality validated solution of-
fered to providers. They should look for laboratories
that are regulated under CLIA. Patients can also look
for solutions that offer physician oversight and connec-
tion to care, whether that is through a physician consult
or access to prescription therapies, when appropriate.
As consumer-initiated testing becomes more main-
stream, regulators will continue to carefully monitor

for quality.
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How should healthcare providers approach routine
DTC testing when caring for patients with recent
and actionable results?

Stacy Beal: Healthcare providers should make sure that
the laboratory that provided the test result is legitimate.
An easy way is to look for CLIA certification and College
of American Pathologists (or equivalent) accreditation.
Clinicians can review data surrounding the laboratory
result itself. Is the name of the analyte tested clearly sta-
ted? Is a reference interval provided? Does the report in-
clude at least 2 patient identifiers?

Laboratory results—DTC or not—should always
be interpreted in the context of the patient’s history
and other findings. If a result appears out of place, it is
certainly reasonable to repeat the test. One should never
make a serious decision based on a single data point, no
matter what the origin. However, repeating a full set of
tests due to distrust of the DTC system is not necessary.
Numerous high-quality laboratories provide DTC ser-
vices, and some states even require it.

Healthcare providers should applaud patients who
take control and responsibility for their healthcare.
Patient questions about results should be answered in
detail by their providers, and the patient and healthcare
provider should work together for decision-making.
Outcomes will be best if the patient and provider func-
tion as a team.

Peter Foley: Clinicians need to trust their laboratory re-
sults, which relies on the clinician trusting their labora-
tory. Trust is something that must be earned, and it’s
unsurprising that providers may be wary of results from
laboratories, DTC or otherwise, outside of their routine
services. Similarly, all laboratories are fallible, and all la-
boratories have, at some point, reported erroneous results.
Clinicians should review the results as they would results
transferred from an outside care provider in context of the
specific pathology. For example, diagnosis of hypogonad-
ism in cisgender males requires 2 collections with concen-
trations of testosterone below the reference interval. If a
patient brought a previous DTC result to a provider indi-
cating low testosterone, the provider is following guide-
lines to repeat the testing, but the initial DTC screen
was what motivated the patent to seek care. Each case
will be different, but the patient should be given the
dignity of their experience, and work with the clinician
to interpret the results, the need for repeat or additional
testing, and the appropriate treatment strategy.

Anthony Killeen: This is a subject of concern.
Considering the BRCAI/BRCA2 or the pharmacoge-
netic test, if a patient comes to their physician with a
positive result, does the physician know what to do
with it A negative BRCAI result does not exclude the
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possibility of pathological mutations that weren’t tested
for in the panel. Would a negative result lead a patient to
think they are not going to get breast cancer and there-
fore don’t need regular screening? That would be a bad
outcome. So, healthcare providers may need to interpret
the test result for a patient, and some of these tests may
be outside their area of expertise.

DTC results should, in principle, be treated the
same way that results from provider-ordered tests should
be treated. A problem I foresee is that DTC results may
not be available in the patient’s medical record if the test
was performed outside of the healthcare system.
Documentation of results that inform a treatment deci-
sion or lead to further workup is important for medical
reasons and possibly to justify further workup. A pro-
vider may well decide to repeat the test, not just to verify
the result, but also to get a result into the patient’s re-
cord. I think that providers should also ask why the pa-
tient decided to do a DTC test. Are there symptoms or
signs that may be relevant to the test that was ordered or
may point in an entirely different direction for workup
than the route the patient chose in ordering a DTC?

Hedyeh Shafi: If presented with recent, actionable re-
sults, one should either initiate treatment (if the diag-
nosis is straightforward) or pursue repeat and/or
additional testing (to confirm the recent DTC test re-
sult). Clinical context guides test interpretation and pa-
tient management. The popularity of direct access to
testing services continues to rise, as does consumer ac-
ceptance of placing online orders, using self-collection
kits, and viewing online test results. Positive user ex-
perience and high rates of follow-up are common. If
designed correctly, direct access testing can potentially
increase efficiency and perhaps even lower the work-
load in primary care. It would seem wise for healthcare
providers to become familiar with the benefits and lim-
itations of DTC testing services. If queried by patients,
one should consider offering a list of high-quality DTC
services and appropriate DTC tests (e.g., as recom-
mended by public health or clinical guidelines).
Approached together, DTC testing may prove valuable
to both patient and provider.

What are ways DTC testing for routine indications
could impact the cost of healthcare?

Stacy Beal: DTC laboratory tests are extremely transpar-
ent in their cost. Consumers pay up front and know
exactly what they are paying for. Unfortunately, the
same cannot be said for many other healthcare services.
My academic hospital laboratory accepts home-
collected sputum for acid fast bacilli cultures. Samples
collected at home are of excellent quality, which has low-
ered the rate of “quantity not sufficient” rejections. This
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means less time spent recollecting poor samples and
traveling to and waiting at laboratory collection sites,
which likely translates to better value for patients.
Although acid fast bacilli cultures are not DTC, this
highlights the benefits of at-home collection and giving
patients control of their sample collection.

Giving consumers easier access to laboratory tests
may improve time to diagnosis for certain diseases.
Laboratory testing via DTC can help a patient narrow
down a broad differential, allowing a patient to connect
with healthcare providers that would be most helpful. I be-
lieve that DTC laboratory testing has the power to reduce
unnecessary clinic visits and laboratory testing, which leads
to savings on overall healthcare costs.

Peter Foley: In European countries, publicly sponsored
screening programs have been effective in improving
quality-adjusted life years. DT'C companies are developing
operational systems that can process large volumes of
home-collected samples. Marrying these 2 initiatives—
widespread population screening and at-home testing—is
a powerful way to improve public health initatives. In
the United States, the impact of increased access to screen-
ing tests would be dependent on the type of healthcare
coverage a person has. For insured patients, this means a
decreased cost to insurers. DTC companies can assist
healthcare organizations in meeting the screening require-
ments for Medicare and Medicaid patients. For uninsured
and underinsured patients, DTC testing is often more eco-
nomical than clinic-based testing because the business
model for DTC testing differs from conventional health-
care. Thus, the mark-up cost for a particular laboratory
test will be derived differently.

Anthony Killeen: I see a risk here in that companies
that offer DTC testing and self-testing kits could
generate unnecessary worry in the minds of many
people that they need to have a test performed or to
have a test performed much more frequently than is
medically necessary. This could certainly drive up
the costs of healthcare, at least in laboratory testing.
On the other hand, if a DTC test result leads to earlier
diagnosis and treatment, then perhaps there is a cost
benefit. 'm not aware of many studies that address
the overall financial impact of DTC testing, but it
seems like an interesting area for health economists
to investigate.

Enrique Terrazas: Right now, most consumer-initiated
tests are available out of pocket. This may change over
time. However, consumer-initiated testing is designed
to meet the needs of individuals who want more visibil-
ity into their own health data and access to preventive
care at their convenience. This kind of access helps peo-
ple keep up with preventive care and prevent, delay, or

manage chronic diseases that contribute a large cost to
the healthcare system.

How will the technology driving DTC services for rou-
tine laboratory testing shape the overall laboratory
landscape?

Stacy Beal: DTC laboratory tests offer consumers access
to laboratory tests and control over their laboratory tests.
I foresee that DTC laboratory testing is going to couple
well with telehealth visits. Together, patients and clinicians
will be able to make evidence- and data-based decisions
about treatment or courses of action. I believe that patients
will no longer spend a half day going to their physician’s
office and then waiting for their laboratory draw, and
then visiting the clinic again a month later to review results.

Anthony Killeen: The underlying technology for DTC
testing in clinical laboratories is no different from that
used for traditional patient testing. If the kind of self-
testing that we saw during the peaks of the
COVID-19 pandemic were to become more common,
then there is likely to be an overall increase in laboratory
testing, with a growing fraction of it done outside the
traditional laboratory setting, such as at home. The
kind of technology that would enable this is currently
available with kits for continuous glucose monitoring,
Hb A, cholesterol, and pregnancy. In those cases, the
consumer is being supplied with the testing materials
themselves, so that’s different from a laboratory-based
DTC test. Self-testing necessitates simple test methods
that can be performed on a drop of blood or a urine sam-
ple by users with varying health literacy. Technology
that is user-friendly, fast, inexpensive, and can produce
reliable results is needed.

Hedyeh Shafi: Internet connectivity has enabled the ra-
pid expansion of online DTC testing services, and mini-
aturization through microfluids, microelectronics, and
nucleic acid amplification technology has made possible
numerous self-testing devices. The demand for DTC test-
ing will continue to drive development of noninvasive
self-testing and self-collection kits, with the potential to
increase testing rates around the globe. Self-collection
kits and remote testing have been shown to be highly ef-
fective for cervical cancer and colorectal carcinoma
screening. DTC testing services should champion the ex-
pansion of internet access, and DTC testing web portals
should provide reliable health information to improve
health literacy. In the future, DTC testing will benefit
from analytical harmonization and information technol-
ogy interoperability, delivering seamless connectivity be-
tween electronic health records, DTC testing services,
home testing, and wearable monitors.
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How can DTC testing for routine indications be lever-
aged to improve health outcomes?

Stacy Beal: One major advantage to DTC testing is that
consumers are in the driver’s seat. Health outcomes can
certainly be improved by having more patients diag-
nosed and treated, especially for public health concerns
such as respiratory viruses and STIs. Some patients
may feel more comfortable revealing their medical and
social history to a DTC testing laboratory compared
with their usual healthcare provider (or worse, no one
at all). Furthermore, consumers decide when and where
to obtain the sample for the test. Those who may have
otherwise been uncomfortable with certain specimen
collections may be much more likely to provide a sample
from their own homes. Although one might assume this
only applies to genital sites, many patients also dislike
the idea of collecting saliva or handing a cup of urine
to staff at a laboratory draw station. Being able to be dis-
creet in collecting the sample, packaging it, and mailing
it to a laboratory offers comfort. Home-collected sam-
ples also allow for repeated sample collections if indi-
cated at certain times (e.g., Hb A;. every 3 months)
without requiring the patients to leave their homes.
Lower barriers lead to increased adherence, which ultim-
ately leads to better outcomes.

Peter Foley: At-home DTC testing offers a new model
for care that compliments current telehealth inidatives.
This can be harnessed to improve medical services for spe-
cific patient populations. For example, virtual healthcare
organizations that specialize in LGBTQ+ medical care
would need to partner with a laboratory that can perform
routine testing, such as STT screening and hormone ana-
lysis. Commercial laboratories have a difficult time creat-
ing operational systems that are inclusive for transgender
people, and in some areas globally, LGBTQ+ people may
be discriminated against in general. Combining services
allows for marginalized populations to access medical
care in a safe environment, regardless of their location,
directly improving health outcomes in people who have
been repeatedly underserved.

Anthony Killeen: I think that the use cases have to be
clear. What conditions might benefit from testing that
could be specifically offered as DTC? Disease screening,
where early detection and intervention are beneficial, is a
good use case for provider-initiated laboratory testing or
DTC. That could include infectious diseases and some
cancers. Again, here we get into questions of appropriate
follow-up and whether consumers understand the test re-
sult and its implications. Another area is monitoring of bio-
markers such as cholesterol in patients who are on
cholesterol-lowering therapy and who want to monitor
their response to treatment between physician office visits.

1126 Clinical Chemistry 68:9 (2022)

Some people may be afraid that their test results may ad-
versely affect their insurability or their employment and
may seek a testing venue because it’s not connected to their
main healthcare system. Ideally, DTC would provide a ser-
vice that complements what a healthcare provider does,
without incurring unnecessary costs or wasteful testing.

Hedyeh Shafi: For patients receiving anticoagulation
therapy, regular hemostasis monitoring is indicated.
Some healthcare systems utilize DTC point-of-care testing
to allow patients on such therapies to monitor their inter-
national normalized ratio values from home and follow
preset algorithms for medication adjustments. One chal-
lenge that remains is incorporating the results into patients’
medical records; advances in technology can significantdy
improve the continuity of care. Similarly, for other chronic
conditions such as diabetes, glycemic control can be mon-
itored by utilizing self-ordering services that can lessen the
burden on primary care providers and increase accessibility
and satisfaction to patients.

Enrique Terrazas: COVID-19 accelerated patients’
adoption of virtually enabled healthcare. People want
to interact with healthcare the same way they interact
with other services in their life. Life is busy, and in
some ways, healthcare is a chore. People want a friction-
less experience. Consumer-initiated testing is a response
to the need for more cost-effective, high-quality health-
care through expansions of its own offerings and part-
nerships. I envision DTC testing empowering people,
with access to actionable insights from clinical-grade
testing when, where, and how they want it. This kind
of access helps individuals to maintain preventative
care and prevent, delay, or manage chronic diseases.

Nonstandard Abbreviations: DTC, direct-to-consumer; STI, sexual-
ly transmitted infection; Hb A}, hemoglobin A;; COVID-19, cor-
onavirus disease 2019.

Human Genes: BRCAI, BRCA2.
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