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Background: Management of precision oncology testing
imposes a substantial burden on pathology departments.
As the number of tests continue to grow, developing more
efficient processes will become even more important.

Observations: A consult process for anatomic pathology
molecular testing offers a way to maximize efficiency. While
use of such a consult has been reported, detailed descriptions
of the steps involved to facilitate adoption and adaptation at
prospective sites is lacking. This article describes a consult

process that was implemented at the Kansas City Veterans
Affairs Medical Center in 2021. Areas of inefficiency are
identified and a target process map is presented.

Conclusions: The proposed consult process increases test
utilization, ensures appropriateness of orders, standardizes
reporting, and improves efficiency. Laboratory understaffing
and growing demand for testing necessitate more efficient
processes for pathology to manage the workload and maintain
the highest quality of cancer care.
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omprehensive genomic profiling (CGP)

is becoming progressively common and

appropriate as the array of molecular
targets expands. However, most hospital labo-
ratories in the United States do not perform
CGP assays in-house; instead, these tests are
sent to reference laboratories. As evidenced by
Inal et al, only a minority of guideline-indicated
molecular testing is performed.’

The workload associated with referral test-
ing is a barrier to increased use of such tests;
streamlined processes in pathology might in-
crease molecular test use. At 6 high-complexity
US Department of Veterans Affairs (VA) medi-
cal centers (VAMCs) (Manhattan, Los Angeles,
San Diego, Denver, Kansas City, and Salis-
bury, Maryland) ranging from 150 to 750 beds,
a consult process for anatomic pathology mo-
lecular testing has increased test utilization,
appropriateness of orders, standardization of
reporting, and efficiency of care. This report
comprehensively describes and maps the an-
atomic pathology molecular testing consult
process at a VAMC. We present areas of ineffi-
ciency and a target state process map that in-
corporates best practices.

MOLECULAR TESTING CONSULT
PROCESS

At the Kansas City VAMC (KCVAMC), a con-
sult process for anatomic pathology molec-
ular testing was introduced in 2021. Prior to
this, requesting anatomic pathology molec-
ular testing was not standardized. A variety
of opportunities and methods were used for
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requests (eg, phone, page, Teams message,
email, Computerized Patient Record System
alert; or in-person during tumor board, an of-
fice meeting, or in passing). Requests were
not documented in a standardized way, re-
sulting in duplicate requests. Testing status
and updates were documented outside the
medical record, so requests for status updates
(via various opportunities and methods) were
common and redundant. Data from the year
preceding consult implementation and the
year following consult implementation have
demonstrated increased test utilization, ap-
propriateness of orders, standardization of re-
porting, and efficiency of care.

Consult Request

The precision oncology testing process starts
with a health care practitioner (HCP) request
on behalf of any physician or advanced prac-
tice registered nurse. It can be placed by any
health care employee and directed to a desig-
nated employee in the pathology department.
The request is ultimately reviewed by a pa-
thologist (Figure 1). At KCVAMC, this request
comes in the form of a consult in the elec-
tronic health record (EHR) from the ordering
HCP to a pathologist. The KCVAMC pathology
consult form was previously published with
a discussion of the rationale for this process
as opposed to a laboratory order process.?
This consult form ensures ordering HCPs sup-
ply all necessary information for the patholo-
gist to approve the request and order the test
without needing to, in most cases, contact the
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FIGURE 1. Current State Process Map

Time to complete each step of consult was measured 20 times to the nearest 5-min interval; median and mode were equal for all steps.

ordering HCP for clarification or additional in-
formation. The form asks the ordering HCP
to specify which test is being requested and
why. Within the Veterans Health Administra-
tion (VHA) there are local and national con-
tracts with many laboratories with hundreds of
precision oncology tests to choose from. Con-
sulting with a pathologist is necessary to de-
termine which test is most appropriate.

The precision oncology consult form can-
not be submitted without completing all required
fields. It also contains indications for the test the
ordering HCP selects to minimize unintentionally
inappropriate orders. The form asks which tissue
the requestor expects the test to be performed
on. The requestor must provide contact informa-
tion for the originating institution when the tis-
sue was collected outside the VHA. The consult
form also asks whether another anatomic site is
accessible and could be biopsied without unac-
ceptable risk or impracticality, should all previ-
ously collected tissue be insufficient. For CGP
requests, this allows the pathologist to deter-
mine the appropriateness of liquid biopsy with-
out having to reach out to the ordering HCP or
wait for the question to be addressed at a tumor
board. When a companion diagnostic is avail-
able for a test, the ordering HCP is asked which
drug will be used so that the most appropriate
assay is chosen.

Consult Review

Pathology service involvement begins with pa-
thologist review of the consult form to ensure
that the correct test is indicated. Depending on

the resources and preferences at a site, con-
sults can be directed to and reviewed by the
pathologist associated with the corresponding
pathology specimen or to a single pathologist
or group of pathologists charged with attend-
ing to consults.

The patient’s EHR is reviewed to verify that
the test has not already been performed and to
determine which tissue to review. Previous sur-
gical pathology reports are examined to assess
whether sufficient tissue is available for testing,
which may be determined without the need for
direct slide examination. Pathologists often use
wording such as “rare cells” or in some cases
specify that there are not enough lesional cells
for ancillary testing. In biopsy reports, the per-
centage of tissue occupied by lesional cells or
the greatest linear length of tumor cells is often
documented. As for quality, pathologists may
note that a specimen is largely necrotic, and
gross descriptions will indicate if a specimen was
compromised for molecular analysis by exposure
to fixatives such as Bouin’s solution, B-5, or de-
calcifying agents that contain strong acids.

Tissue Retrieval

If, after such evaluation, the test is indicated
and there is tissue that could be sufficient for
testing, retrieval of the tissue is pursued. For
in-house cases, the pathologist reviews the
corresponding surgical pathology report to de-
termine which blocks and slides to pull from
the archives. In the cancer checklist, some pa-
thologists specify the best block for subse-
quent ancillary studies. From the final diagnosis
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and gross description, the pathologist can de-
termine which blocks are most likely to contain
lesional tissue. These slides are retrieved from
the archives.

For cases collected at an outside institution
(other VHA facility or non-VHA facility/institu-
tion), the outside institution must be contacted
to retrieve the needed slides and blocks. The
phone numbers, fax numbers, email addresses,
and mailing addresses for outside institutions
are housed in an electronic file and are specific
to the point of contact for such requests. Main-
taining a record of contacts increases efficiency
of the overall process; gathering contact infor-
mation and successfully requesting tissue often
involves multiple automated answering sys-
tems, misdirected calls, and failed attempts.

Tissue Review

After retrieving in-house tissue, the patholo-
gist can proceed directly to slide review. For
outside cases, the case must first be acces-
sioned so that after review of the slides the
pathologist can issue a report to confirm the
outside diagnosis. In reviewing the slides, the
pathologist looks to see that the diagnosis is
correct, that there is a sufficient number of le-
sional cells in a section, that the lesional cells
are of a sufficient concentration in a section,
or subsection of the section that could be dis-
sected, and that the cells are viable. Depend-
ing on the requested assay and the familiarity
of the pathologist with that assay, the pathol-
ogist may need to look up the technical re-
quirements of the assay and capabilities of
the testing company. Assays vary in sensitivity
and require differing amounts and concentra-
tions of tumor. Some companies will dissect
tissue, others will not.

If there is sufficient tissue in the material re-
viewed, the corresponding blocks are retrieved
from in-house archives or requests are placed
for outside blocks or unstained slides. If there
was not enough tissue for testing, the same
process is repeated to retrieve and evaluate
any other specimens the patient may have. If
there are no other specimens to review, this is
simply communicated to the ordering HCP via
the consult. If the patient is a candidate for lig-
uid biopsy—ie, current specimens are of insuf-
ficient quality and/or quantity and a new tissue
sample cannot be obtained due to unaccept-
able risk or impracticality —the order is placed
at this time.
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Tissue Transport and Testing

Unstained slides need to be cut unless blocks
are sent. Slides, blocks, reports, and requisition
forms are packaged for transport. An accession
number is created for the precision oncology
molecular laboratory test in the clinical labo-
ratory section of the EHR system. The clinical
laboratory accession number provides a way
of tracking sendout testing status. The case is
accessioned just prior to placement in the mail
so that when an accession number appears
in the EHR, the ordering HCP knows the case
has been sent out. When results are received,
the clinical laboratory accession is completed
and a comment is added to indicate where in
the EHR to find the report or, when applicable,
notes that testing failed.

RESULT REPORTING
When a result becomes available, the report
file is downloaded from the vendor portal. This
full report is securely transmitted to the order-
ing HCP. The file is then scanned into the EHR.
Additionally, salient findings from the report are
abstracted by the pathologist for inclusion as
a supplement to the anatomic pathology case.
This step ensures that this information trav-
els with the anatomic pathology report if the
patient’s care is transferred elsewhere. Tem-
plates are used to ensure essential data is cap-
tured based on the type of test. The template
reminds the pathologist to comment on things
such as variants that may represent clonal he-
matopoiesis, variants that may be germline,
and variants that qualify a patient for germline
testing. Even with the template, the patholo-
gist must spend significant time reviewing the
chart for things such as personal cancer his-
tory, other medical history, other masses on
imaging, family history, previous surgical pa-
thology reports, and previous molecular testing.
If results are suboptimal, recommendations
for repeat testing are made based on the con-
sult response to the question of repeat biopsy
feasibility and review of previous pathology re-
ports. The final consult report is added as a
consult note, the consult is completed, and the
original vendor report file is associated with the
consult note in the EHR.

Ancillary Testing Technician

Due to chronic KCVAMC understaffing in the
clerical office, gross room, and histology,
most of the consult tasks are performed by a
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FIGURE 2. Target State Process Map

Abbreviation: ATT, ancillary testing technician.

pathologist. In an ideal scenario, the pathol-
ogy staff would divide its time between a pa-
thologist and another dedicated laboratory
position, such as an ancillary testing tech-
nician (ATT). The ATT can assume respon-
sibilities that do not require the expertise of
a pathologist (Figure 2). In such a process,
the only steps that would require a patholo-
gist would be review of requests and slides
and completion of the interpretive report. All
other steps could be accomplished by some-
one who lacks certifications, laboratory expe-
rience, or postsecondary education.

The ATT can receive the requests and re-
trieve slides and blocks. After slides have
been reviewed by a pathologist, the patholo-
gist can inform the ATT which slides or blocks
testing will be performed on, provide any ad-
ditional necessary information for complet-
ing the order, and answer any questions. For
send-out tests, this allows the ATT to inde-
pendently complete online portal forms and all
other physical requirements prior to delivery of
the slides and blocks to specimen processors
in the laboratory.

ATTs can keep the ordering HCPs informed
of status and be identified as the point of con-
tact for all status inquiries. ATTs can receive
results and get outside reports scanned into

the EHR. Finally, ATTs can use pathologist-
designed templates to transpose information
from outside reports such that a provisional
report is prepared and a pathologist does not
spend time duplicating information from the
outside report. The pathologist can then com-
plete the report with information requiring
medical judgment that enhances care.

Optimal Pathologist Involvement

Only 3 steps in the process (request review,
tissue review, and completion of an interpre-
tive report) require a pathologist, which are
necessary for optimal care and to address
barriers to precision oncology.® While the lab-
oratory may consume only 5% of a health
system budget, optimal laboratory use could
prevent as much as 30% of avoidable costs.*
These estimates are widely recognized and
addressed by campaigns such as Choosing
Wisely, as well as programming of alerts and
hard stops in EHR systems to reduce dupli-
cate or otherwise inappropriate orders. The
tests associated with precision oncology, such
as CGP assays, require more nuanced consid-
eration that is best achieved through pathol-
ogy consultation. In vetting requests for such
tests, the pathologist needs information that
ordering HCPs do not routinely provide when
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ordering other tests. A consult asking for such
information allows an ordering HCP to effi-
ciently convey this information without hav-
ing to call the laboratory to circumvent a hard
stop.

Regardless of whether a formal electronic
consult is used, pathologists must be involved
in the review of requests. Creation of an orig-
inal in-house report also provides an oppor-
tunity for pathologists to offer their expertise
and maximize the contribution of pathology
to patient care. If outside (other VHA facility or
non-VHA facility/institution) reports are simply
scanned into the EHR without review and is-
suance of an interpretive report by an in-house
pathologist, then an interpretation by a patholo-
gist with access to the patient’s complete chart
is never provided. Testing companies are not
provided with every patient diagnosis, so in
patients with multiple neoplastic conditions, a
report may seem to indicate that a detected
mutation is from 1 tumor when it is actually
from another. Even when all known diagnoses
are considered, a variant may be detected that
the medical record could reveal to indicate a
new diagnosis.

Variation in reporting between companies
necessitates pathologist review to standardize
care. Some companies indicate which variants
may represent clonal hematopoiesis, while
others will simply list the pathogenic variants.
An oncologist who sees a high volume of he-
matolymphoid neoplasia may recognize which
variants may represent clonal hematopoiesis,
but others may not. Reports from the same
company may vary, and their interpretation
often requires a pathologist's expertise. For
example, even if a sample meets the techni-
cal requirements for analysis, the report may
indicate that the quality or quantity of DNA
has reduced the sensitivity for genomic al-
teration detection. A pathologist would know
how to use this information in deciding how
to proceed. In a situation where quantity was
the issue, the pathologist may know there is
additional tissue that could be sent for test-
ing. If quality is the issue, the pathologist may
know that additional blocks from the same
case likely have the same quality of DNA and
would also be unsuitable for testing.

Pathologist input is necessary for preci-
sion oncology testing. Some tasks that would
ideally be completed by a molecular patholo-
gist (eg, creation of reports to indicate which
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variants may represent clonal hematopoiesis
of indeterminate potential) may be sufficiently
completed by a pathologist without fellowship
training in molecular pathology.

There are about 15,000 full-time pa-
thologists in the US.* In the 20 years since
molecular genetic pathology was formally
recognized as a specialty, there have been
< 500 pathologists who have pursued fel-
lowship training in this specialty.® With the
inundation of molecular variants uncovered
by routine next-generation sequencing (NGS),
there are too few fellowship-trained molecular
pathologists to provide all such aforementioned
input; it is incumbent on surgical pathologists in
general to take on such responsibilities.

Consult Implementation Data

These results support the feasibility and effec-
tiveness of the consult process. Prior to con-
sult implementation, many requests were not
compliant with VHA National Precision On-
cology Program (NPOP) testing guidelines.
Since enactment of the consult, > 90% of re-
quests have been in compliance. In the year
preceding the consult (January 2020 to De-
cember 2021), 55 of 211 (26.1%) metastatic
lung and prostate cancers samples eligible for
NGS were tested and 126 (59.7%) NGS ven-
dor reports were scanned into the EHR. The
mean time from metastasis to NGS result was
151 days. In the year following enactment of
the consult (January 2021 to December 2022),
168 of 224 (75.0%) of metastatic lung and
prostate cancers eligible for NGS were tested
and all 224 NGS vendor reports were scanned
into the EHR. The mean time from metastasis
to NGS result was 83 days. These data indi-
cate that the practices recommended increase
test use, appropriateness of orders, standard-
ization of reporting, and efficiency of care.

CONCLUSIONS

Processing precision oncology testing re-
quires substantial work for pathology de-
partments. Laboratory workforce shortages
and ever-expanding indications necessitate
additional study of pathology processes to
manage increasing workload and maintain
the highest quality of cancer care through
maximal efficiency and the development of
appropriate staffing models. The use of a
consult for anatomic pathology molecular
testing is one process that can increase test



use, appropriateness of orders, standardiza-
tion of reporting, and efficiency of care. This
report provides a comprehensive description
and mapping of the process, highlights best
practices, identifies inefficiencies, and provides
a description and mapping of a target state.
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