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Emergence of Hybrid Models of Genetic Testing
Beyond Direct-to-Consumer or Traditional Labs

Historically, genetic evaluation has been dominated by
aclinician-centrictraditionalmodelinwhichapatient’sphy-
sician had the central responsibility for testing, such as or-
deringthetestandcommunicatingtheresults.Conversely,
in the direct-to-consumer (DTC) model, consumers are
more empowered because they can order their own tests,
obtainsamplesusinghometestkits,andreceivetheresults
directly from the laboratory or company that provides the
test. The DTC market has expanded substantially, reignit-
ing controversies over the potential implications of DTC
testing for genetic health risks.1

However, little attention has been paid to the emer-
gence and effect of new models of genetic testing that fall
in a middle ground between the DTC model and the tra-
ditional model, which is also known as the hybrid labora-
tory model (eTable in the Supplement). This model is a hy-
brid because it is centric to both the consumer and the
clinician in that hybrid laboratories facilitate easier con-
sumer access, but a clinician (who may be the consum-
er’sregularphysicianoraphysicianprovidedfromthelabo-
ratory’s network) orders the test and returns the results.
This model emerged for a number of reasons. First, there
was a perceived need to make testing more focused on the
consumer and easier to obtain than testing from tradi-
tional laboratories, while also providing medical-grade
testing so that the results can be used for clinical decision
making, in contrast to the DTC model. Second, this ap-
proach presented a profit opportunity for laboratories by
generating additional consumer demand via easier ac-
cess and a network of partnering prescribers, while simul-
taneously addressing concerns about DTC testing.2

Hybrid laboratories are an increasing part of the mar-
ketplace and their testing volume and revenue have been
rapidly increasing (eg, 1 company reported year-to-year
growth in volume and revenue of >100% from 2017 to
2018) and for the same period reported testing volume
has gone from 145 000 to 292 000 with revenue increas-
ing from $68.2 million to $147.7 million.3 Although it is un-
clear what proportion of laboratories and testing vol-
ume or revenue fall into the 3 model types, at least 291
laboratories in the United States are performing genetic
testing.4 One large traditional laboratory recently re-
ported that it has conducted 4 million tests since its found-
ing in 19915 and a hybrid laboratory reported it has con-
ducted 1.4 million tests since its founding in 2004.6

Thedefinitionandrolesofthehybridmodelarepoorly
understood by consumers, clinicians, researchers, and
policy makers. Hybrid models have rarely been examined
as a distinct entity and when they have, they are usually la-
beled and studied as if they were DTC laboratories even
though they are quite different. The emergence of the hy-
brid model has significant implications for everyone in-
volved in genetic testing, providing both potential benefits

such as improved access but also potential risks such as
lower testing quality or inappropriate test ordering.

A Gap Between DTC and Traditional Models
The existence of DTC and traditional laboratory models,
which are at 2 ends of the spectrum, left a gap in the
middle of the spectrum. On the one hand, the DTC labo-
ratory model addresses a gap in consumer engagement.
It challenges the long-standing tenet exemplified by the
traditional clinician-centric laboratory model: that the test-
ing process and decisions must be facilitated by a clini-
cian rather than the consumer. Testing is no longer con-
fined to patients who are under the care of their clinician,
but is available to consumers who are purchasing a con-
sumer good. The extraordinary growth of DTC genetic
testing suggests that consumers value more active roles
in testing. The hybrid model, by facilitating easier con-
sumer access, similarly addresses consumer desire for
more engagement and choice in genetic testing.

However, the hybrid model retains a key aspect of
the traditional model in that clinicians are still involved
in the process because they must order the tests and
communicate the results. The clinician who orders the
test can be the patient’s regular physician or, when re-
quested, many hybrid laboratories provide access to cli-
nicians via third-party networks. There are no data in the
public domain from hybrid laboratories that clarify what
percentage of tests ordered are from the consumer’s
regular physician vs from a consulting physician sug-
gested by the hybrid laboratory. However, the required
clinician involvement enables hybrid laboratories to be
regulated in the same way as traditional laboratories and
thus provide medical-grade results. This addresses a gap
and key concern about the DTC model, in which results
are not certified for use in clinical decision making. The
legal and regulatory status of physicians acting as con-
sultants for consumers who live in states in which they
do not have a license to practice remains unclear.

Thehybridmodelalsoaddressesthedesireofpatients
for lower and more transparent prices. It is difficult to com-
pare test prices because they vary by laboratory, self-pay
price or insurer reimbursement, and patient payment as-
sistance programs. However, in general, prices for genetic
testing have declined (with more genes measured for the
same or at a lower price) with DTC and hybrid laboratory
models at the forefront of this trend. Test prices for breast
cancer and related cancer risk panels are a good example.
UntilaSupremeCourtdecisionin2013,MyriadGeneticshad
a monopoly on testing for 2 key mutations (BRCA1/2) and
charged approximately $4000 for this test. Current list
prices are not available, but the 2015 list prices for cancer
risk panels (including BRCA1/2 and other genes) from 3 tra-
ditional laboratories ranged from $3382 to $6040.7 In
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contrast,somehybridlaboratorieschargeanapproximateself-payprice
of $200 for a cancer risk panel that includes BRCA1/2 and other genes.

Potential Benefits and Unintended Consequences
There are no published studies comparing the 3 different models to as-
sess their benefits, risks, and effects on patient outcomes. Both poten-
tialbenefitsandunintendedconsequencesexist(Box).Althoughstated
concernsmayreflectgeneralconcernsaboutgenetictestingratherthan
bespecifictothehybridmodel,theemergenceofthismodelhasheight-
ened concerns about issues such as the overuse of testing.

Consumers generally have a limited understanding of genetic test-
ing and personalized medicine. In 1 survey of 1001 US adults, 66% re-
ported that they have never heard or read anything about personalized
orprecisionmedicine.8 Itisthuslikelythatconsumersdonotunderstand
thedifferencesintestingapproachesacrosslaboratorymodels(eg,how
cancer risk test results from hybrid laboratories are different than those
providedbyDTClaboratories).1 It isalsolikelythatclinicians’perceptions
of the benefits and risks vary widely; therefore, a wide variability exists
whether they order testing from hybrid or traditional laboratories.

There are other challenges with hybrid laboratories. Lower self-
pay prices may cause insurers to reduce their reimbursement rates,
or cause them to perceive genetic testing as an over-the-counter prod-
uct that does not need coverage. Because low-income consumers may
not be able to afford a $200 test, they may be unable to obtain test-
ing if self-payment becomes the norm. Laboratories at academic medi-
cal centers may not be able to match low prices at hybrid laborato-
ries, and the resulting reduced testing volumes could have negative
effects on their ability to fulfill their training and public service mis-
sions. More laboratories conducting testing may introduce addi-
tional variability in the quality and reporting of results, further con-
fusing consumers and physicians. In addition, the emergence of the
hybrid model has heightened concerns about the overuse of testing
that does not improve health or personal outcomes.

Research and Policy Agenda
The evolving landscape requires evidence so that relevant parties can
make informed decisions. The hybrid model cannot be examined as if
it was a DTC model, and within the hybrid model, specific laboratories
may have varying characteristics. Consumers need clear explanations
of their choices, clinicians need an understanding of the advantages
and limitations of various models, and policy makers need information
on the trade-offs between costs, benefits, and risks to create informed
regulationsandpolicies.Thehybridlaboratorymodelis likelytobecome
more common and these models portend a future in which the mod-
els at the extremes of the continuum—the DTC and traditional labora-
tory models—may increasingly morph into hybrid models.

In conclusion, the genetic testing landscape is rapidly chang-
ing. It is important for consumers, clinicians, policy makers, and
insurers to understand these changes, and recognize the implica-
tions of the hybrid laboratory model.
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Box. Potential Benefits and Concerns of a Hybrid Model
for Genetic Testing

Potential Benefits of Hybrid Model
• Greater access to testing for the consumer, particularly when the

test is not covered by insurance, when the consumer does not
have a regular clinician, when the consumer chooses not to use
the clinician to order testing, or when family members of the
affected individual also should be tested

• Potentially lower cost for the consumer
• Greater convenience for the consumer when he/she does not need

separate visits for sample collection, genetic counseling, or both
• Convenience for clinicians because of less paperwork if testing is

paid out of pocket and they do not need to request prior
authorization or meet other insurer requirements

Potential Concerns of Hybrid Model
• Removal of the testing process from in-house or traditional

laboratories may reduce continuity of care
• Patients may not follow clinician recommendations
• It can be more difficult for consumers and clinicians to assess

laboratory offerings and quality given the increased choices
• Guidance and counseling provided by laboratory-provided

prescribers may not be as extensive as warranted, with concerns
that required clinician involvement can become more a formality
than an informed decision

• How these prescriber networks function is not well understood,
including how they meet varying state requirements for who is
licensed to prescribe

• As with any commercial laboratory, hybrid laboratories are
motivated by profit
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