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ABSTRACT

PURPOSE

METHODS

RESULTS

CONCLUSION

Despite data-driven consensus recommendations, there remains significant
nonadherence to genetic screening and testing. More than 300,000 patients are
diagnosed with breast cancer annually, with one third of these estimated to be
eligible for homologous recombination deficiency (HRD)/BRCA testing fol-
lowing National Comprehensive Cancer Network (NCCN) guidelines. Only 35%
of eligible patients are referred for genetic counseling.

The goal of this project was to apply NCCN guidelines for germline genetic
testing to all new patients with breast cancer within a large community on-
cology practice to improve HRD/BRCA testing. Plan-Do-Study-Act method-
ology was used, and cycles were built on a proven teaching infrastructure. In
cycle 1, providers were educated and directed to use electronic health record
(EHR) templates in the setting of an initial diagnosis visit and treatment
planning. Discreet data fields were created in the EHR during cycle 2 to
streamline and automate the process. Appropriate patients were referred to the
genetics team for further evaluation, counseling, and testing. Adherence to the
plan was maintained and measured using data analytic reports and chart audits.

Of the 1,203 patients with breast cancer eligible for inclusion, 1,200 (99%) were
screened according to NCCN guidelines. Of the screened patients, 631 (52.5%)
met the referral/testing criteria. In total, 585 (92.7%) of the 631 were referred to
a genetic specialist. Seven percent had previous referrals. A total of 449 (71%)
patients were acceptable to genetics referral while 136 (21.5%) patients refused.

The implemented methods of education, NCCN guidelines imbedded within provider
notes, and discreet data fields in the EHR have proven to be highly effective in
screening appropriate patients and ordering subsequent genetic referrals.
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Despite data-driven consensus recommendations, local and
national data suggest significant nonadherence in genetic
screening, counseling, and testing. More than 300,000 patients
are diagnosed with breast cancer annually in the United States,
with one third of these estimated to be homologous recombi-
nation deficiency (HRD)/BRCA-testing eligible following the
National Comprehensive Cancer Network (NCCN) guidelines.*>
Only 35% of these eligible patients are being referred for genetic
counseling and testing Referral and testing rates are even
lower among historically underserved and under-represented
populations.4® Lack of adherence to evidence-based clinical
practice guidelines (CPGs) has been well recognized and is not
unique to breast cancer genetic screening. After a large, com-
prehensive systematic review, Bierbaum et al identified four
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themes related to barriers to clinical practice guideline (CPG)
directed adherence: (1) concern over CPG content and currency;
(2) concern about the evidence underpinning CPGs; (3) clinician
uncertainty and negative perceptions of CPGs; and (4) organi-
zational and patient factors. In addition, four themes were
identified as facilitating CPG adherence: (5) CPG accessibility and
ease of use; (6) endorsement and dissemination of CPGs and
adequate access to treatment facilities and resources; (7)
awareness of CPGs; and (8) belief that CPGs support decision
making, improve care, reduce clinical variation, and reduce
costs.”

METHODS

Oncology Hematology Care (OHC), a large independent,
community-based oncology practice, was awarded a 2-year
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CONTEXT

Key Objective

The goal of this project was to assure that National Comprehensive Cancer Network (NCCN) guideline compliant germline
genetic testing (homologous recombination deficiency/BRCA) was made available to all new patients with breast and/or
metastatic breast cancer within a large community oncology practice.

Knowledge Generated

The implemented methods of education, awareness, NCCN guidelines within provider notes, and discreet data fields in the
EHR proved to be highly effective at screening appropriate patients, ordering, and obtaining subsequent breast cancer
genetic testing, with 93% of eligible patients receiving a genetics referral. The halo effect of an increase in nonbreast
genetics appointments is encouraging.

Relevance

The importance of germline genetic testing continues to grow in significance. Education and improved processes
heightened awareness of the providers to the value of genetic screening resulting in increased NCCN guidelines adherence.
Successful implementation of the reported standardized workflows and discrete data fields in the EHR provide a feasible,

scalable, and financially viable solution.

quality improvement (QI) grant to integrate appropriate
breast genetic NCCN guidelines for all new patients with
breast cancer. The OHC baseline referral rate to genetics was
estimated. During the 6 months before the grant submission
(January 1, 2018-July 31, 2018), OHC provided care to 388 new
patients with breast cancer. Presuming that 35.6% of these
patients would have met the NCCN guidelines for genetic
testing, we would have expected 138 genetic counseling
referrals. Only 28 of the 388 new patients had referrals for
testing, suggesting a baseline referral/testing rate of ap-
proximately 7% (28 of 388).

The project design builds on a proven infrastructure put in
place to support the Oncology Care Model program.® All new
patients with cancer receive comprehensive teaching with
their care team centered around the advanced practice
providers.® Plan-Do-Study-Act methodology was used to
integrate a genetic screening component into the current
processes. At project start-up, OHC added the NCCN breast
genetic guidelines to every provider’s New Breast Cancer
Patient Note. The template included the Genetic/Familial
High-Risk Assessment for Breast and Ovarian NCCN
Guidelines for BRCA testing’ (Fig 1). The template was
designed such that it could be updated, when indicated,
as NCCN guidelines are modified and expanded. Care
teams were provided comprehensive education on the cur-
rent NCCN guidelines, testing recommendations, template
implementation, workflow changes, and compliance ex-
pectations. During cycle 1 of the QI project, this template was
used for all patients with newly diagnosed breast cancer. At
the initial patient visit, physicians had the opportunity to
manually enter the data. Advanced practitioners were also
given this responsibility and expected to confirm that the
template was complete, and a genetics referral was made at
any subsequent teaching visit.
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During cycle 2, OHC partnered with McKesson and The
US Oncology Network to create structured data fields
in the US Oncology Electronic Health Record (EHR)
(IKnowMed G2).**> The goal was to establish reliable, re-
producible, and measurable metrics using structured EHR
data fields. The structured fields were designed to automate
the data collection and auditing processes. With the discreet
data fields built into the EHR, providers were able to doc-
ument the NCCN breast guidelines using radio dial buttons
versus manual documentation.

The genetics team also conducted weekly audits to verify that
providers screened all appropriate patients with breast cancer
following the NCCN guidelines. During both project cycles,
reminder notifications and additional provider education took
place with providers who had missed completing the template
or were nonadherent to the guidelines. Patients who met the
NCCN guidelines were then, with prior universal consent of
their providers, reflexively referred to one of OHC’s genetic
specialists and offered genetic testing as indicated.

RESULTS

Over the 2-year study period, 1,527 new patients with breast
cancer and/or metastatic breast cancer were observed at
OHC. Of this population, 324 patients were excluded because
of either a diagnosis date out of the range of the study or a
diagnosis out of the included criteria. This resulted in a total
QI project breast cancer population of 1,203 patients who
were included in the final grant project (Fig 2).

Of the 1,203 new patients with breast cancer, 1,200 (99.8%)
were screened using the current NCCN breast guidelines. Of
those patients screened, 631 (52.5%) required an NCCN
compliant referral to a genetic specialist for HRD/BRCA
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NCCN Guidelines Needed

Patient had testing outside of OHC: (
OR

Patient needs screened for genetics below: () Yes

NCCN Guidelines for Genetic Testing

Single Indication

4. Male breast cancer diagnosed at any age. (

5. A known mutation in the family. ( ) Yes( ) No

6. Ashkenazi Jewish. ( ) Yes( ) No

Family History Indications:

1. Breast cancer diagnosis <age50( )Yes( )No
AND...
() An additional breast cancer primary
OR

OR

2. Breast Cancer diagnosed at any age: ( X ) Yes
AND...

Breast cancer < age 50

Ovarian cancer at any age

Male breast cancer at any age

Pancreatic

Metastatic prostate cancer
OR

Result of the NCCN Guidelines for Genetic Testing

) Yes, don't need to complete the guidelines

1. Breast Cancer (including DCIS) diagnosis < age 45. (
2. Triple Negative Breast Cancer diagnosed < age 60. (
3. HER2-negative metastatic breast cancer diagnosed at any age. (

) Yes (

*** Answering YES to one of the above then STOP -refer to OHC genetic specialist.If NO to all of the
single indications above, answer the two family indication questions.***

() An unknown or limited family history (adopted)

() One or more relatives with any of the following
Breast, pancreatic, or prostate (Gleason Score > 7 or metastatic) cancer at any age

() One or more relative with any of the following

() Two additional diagnoses of breast cancer at any age in patient and/or in close blood relatives

***Answering YES to either question #1 or question #2 then STOP - refer to OHC genetic specialist***

The patient needs seen by an OHC Genetic Specialist: (

)Yes( ) No
)Yes ( ) No
)Yes( ) No

) No

-- If No, skip to question #2

) Yes, mandates a consult be ordered ( ) No

FIG 1. Initial breast cancer genetic testing template. DCIS, ductal carcinoma in situ; HER2, human
epidermal growth factor receptor 2; NCCN, National Comprehensive Cancer Network; OHC, Oncology

Hematology Care.

testing, with 585 (92.7%) patients receiving the referral.
Forty-six (7.2%) patients were not referred, primarily be-
cause they had already been referred by their treating sur-
geon. Providers reported that the screening process and data
entry usually required no more than 5-10 minutes. Among
the 585 patients with breast cancer who were referred to a
genetic specialist, another 136 (23.3%) refused their ap-
pointment with a genetic specialist for to a variety of rea-
sons, including future genetic appointments outside of the
grant window, patients who died before appointment or
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testing, patient requesting to move appointments back
because of COVID, or other undocumented patient issues.
Ultimately, 449 (71%) of the 631 patients requiring a NCCN
compliant referral completed their genetics evaluation and
were genetically tested where appropriate.

An unplanned effect of the study was the halo effect on other
cancer diagnoses. Despite the coronavirus pandemic slow-
down, there was a 130% increase in nonbreast genetic ap-
pointments over the course of the grant. Evaluating the
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Patients screened
using NCCN breast
guidelines
(n = 1,200)

Patients who met
NCCN guidelines
(n =631)

Assessed for eligibility
(N =1,527)
| Excluded because
did not not meet
criteria for inclusion
(n = 324)

Patients needed
NCCN breast
guideline screened
(n =1,203)

Patients not
screened using NCCN
breast guidelines
(n=3)

(n = 585)

Patients who met
NCCN guidelines
and were referred

Patients who were (n = 46)
not referred
Scheduling issues
Future appointments
Deceased before testing

.

Patients who met
NCCN guidelines
and received testing
(n = 449)

Patients who met
NCCN guidelines
and refused testing
(n =136)

Positive BRCA 1 Negative for Positive BRCA 1

or BRCA 2 BRCA 1 or BRCA or BRCA 2
mutation 2 mutation mutation
(n=13) (n = 283) (n=9)

Not interested (n =59)

Tested outside of A lot going on (n=18)

Tes(t:ci ZB:?)HC OHC Unable to contact (n = 10)

(n = 146) Left OHC (n=28)

Financial concerns (n=7)

Others (n=34)
Tested at Tested at Tested outside Tested outside
OHC, have OHC, result of OHC, have of OHC, result

results unavailable results unavailable
(n = 296) (n=7) (n =122) (n = 24)

Genetic refusal reasons

Negative for
BRCA 1 or BRCA
2 mutation
(n=113)

FIG 2. Flow diagram. NCCN, National Comprehensive Cancer Network; OHC, Oncology Hematology Care.

overall financial feasibility of the model, we found that the
program growth in breast cancer and other actionable di-
agnoses resulted in a 136% increase in billed charges from
baseline to the end of the 2-year study period.

DISCUSSION

Until recently, the results of germline genetic testing in-
formed prognosis, risk stratification, and surgical decision
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making. With the recent publications of data sets demon-
strating positive results using therapies targeting specific
mutations across multiple malignancies, the importance of
germline genetic testing only grows in significance.”

The national average for patients with breast cancer who
meet NCCN breast guidelines for HRD/BRCA genetics referral
is estimated at 35.6%. At the end of the 2-year grant period,
OHC was able to achieve a 92.7% referral rate for those
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patients who met NCCN breast guidelines and recommended
to see a genetic specialist. We were then successful at completing
a genetics evaluation in 449 (37.3%) of 1,203 patients with breast
cancer seen, representing 71% of the 631 patients requiring a
NCCN compliant referral. The guideline-driven HRD/BRCA ge-
netics referral rate of 71% represents a remarkable increase over
our estimated historic rate of 7% and significantly higher than
the national average. The genetics appointment refusal rate of
23.3% merits further investigation.

Physicians were initially a bit slow to adopt and complete the
template and to order the genetics referral. However, the
advanced practice providers were quick to capture these
failures and assure near 100% compliance with screening
and genetics referral. Very few patients were not screened or
referred appropriately for a genetics evaluation after their
initial consult and subsequent teaching visit. The greatest
value of the genetics team audits was the ability to identify
the provider failures, largely physician, and direct additional
teaching. Simply using a custom template advising best
practices and creating a simple check on compliance will
likely result in significant improvement.

OHC found that education and improved processes height-
ened awareness of the providers of the importance of genetic
screening resulting in increased NCCN guideline adherence.
We suspect that this awareness might have also triggered the
increased non-breast cancer genetic referrals. The 130%
increase in non-breast genetic appointments over the course
of the grant was encouraging.

OHC serves the entire Cincinnati Tri-State area, allowing
for cancer care provisions for the medically underserved
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populations. Our quality initiative was directed at all patients
within our large, diverse community—based practice. With
92.7% of our patients receiving an appropriate NCCN
compliant genetics referral, we can suggest the methodology
that does reflect the population of patients we serve.

Successful implementation of these standardized workflows
and discrete data fields in the EHR provide a potential
scalable solution that could be deployed to additional US
Oncology Network practices and non-US Oncology Network
practices. Structured data fields support the capturing of
potential genetic testing patients—not only for patients with
breast cancer but, in the future, also for other disease states
such as ovarian and prostate cancer.

A limitation of the study is the recognition that not all
practices have immediate access to a genetics specialist
team. Multiple efforts are ongoing to improve such access
including telehealth, collaboration with nongenetics health
care providers, and technological solutions to maximize
efficiency and access.’*

The implemented methods of education, awareness, NCCN
guidelines within provider notes, and discreet data fields in
the EHR proved to be highly effective at screening appro-
priate patients, ordering, and obtaining subsequent genetic
testing. The program’s growth and financial return out-
weighed the investment for training and certification of
additional genetic specialists confirming the financial fea-
sibility, profitability, sustainability, and potential for scaling
of the model in both community oncology and academic
settings.
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