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Mock Clinical Pathways: Exploring the 
Process of Developing a Pathway for 
Metastatic Breast Cancer
Bruce A Feinberg, DO; Chadi Nabhan, MD, MBA, FACP

Consensus-driven, evidence-based clinical pathways represent the natural 
evolution of treatment guidelines such as those developed by the National 

Comprehensive Cancer Network® (NCCN), which categorize the universe of 
evidence-based care options that might be included within pathways. Value-
based care requires comparisons of various care options to establish consensus 
standards. It might be concluded that clinical pathways are the end products of 
those consensus standards and thereby critical to the transition to value-based 
health care delivery.

A host of oncology clinical pathways programs have been developed and 
have demonstrated an ability to modify physician prescribing behavior thereby 
improving clinical and financial outcomes.1-7 Like the NCCN guidelines, these 
pilot pathways programs were created by physician representatives of sponsor-
ing institutions, eg, practices, payer networks, academic institutions. These rep-
resentatives performed in-depth evidence reviews and achieved consensus in 
an iterative process to reduce the number of treatment options recommended 
for common clinical scenarios based on efficacy, toxicity, and cost. The resulting 
pathways were then disseminated to the broader physician group where adher-
ence was encouraged, monitored, and usually rewarded financially. 
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abstract: Clinical pathways are a critical structural element in the effort to re-
duce variation in health care delivery, allowing for cost reduction as well as 
more predictable, measurable, and accountable outcomes. At the 2nd Annu-
al Clinical Pathways Congress (September 8-10, 2017; Washington, DC), a mock 
clinical pathway was conducted using a modified Delphi methodology. The goal 
was to make the process of developing consensus-driven, evidence-based clin-
ical pathways in oncology transparent and educational. Nine medical oncolo-
gists and 1 surgical oncologist of diverse geography and practice type served 
on a steering committee to simulate the development of a clinical pathway for 
the treatment of metastatic breast cancer. The simulation provided an oppor-
tunity for meeting attendees to observe the process by which oncologists de-
termine initial diagnostic tests critical to treatment selection, the most appro-
priate treatment for each line of therapy, and criteria for subsequent treatment 
selection. 
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The first pathways program of its kind was reported in 
1998, when a group of private practice medical oncologists 
designed and implemented a novel cancer care delivery 
model that included the use of clinical pathways and treat-
ment protocols.1 In the 3 years following the implementa-
tion of that model, resource use, specifically hospitaliza-
tion, was reduced by 50%.1 Nearly 2 decades later, results 
from other clinical pathway programs have affirmed that 
cancer care cost savings and resource utilization, specifi-
cally reductions in cancer-related emergency room visits 
and inpatient admissions, can be achieved with provider 
participation in payer-supported or practice-initiated on-
cology pathway programs.2-7 These analyses also affirmed 
that as much as a 15% savings can be achieved in the first 
year of a pathways program on aggregated breast cancer, 
colon cancer, and lung cancer spending, with as much 
as a 7% reduction in hospital admissions.3,4 One analysis  
suggested an annual savings in excess of $30,000,000 for a 
mid-Atlantic commercial insurer with 3 million covered 
lives if the pathway program was expanded beyond the  
pilot to the entire provider network.4

It seems increasingly more apparent that consensus-
driven, evidence-based clinical pathways in oncology 
will become a foundational platform in the transforma-
tion to value-based cancer care. Whether that care is  
delivered through an accountable care organization or an 
oncology medical home, reimbursed via episode of care 
or bundled payment, or configured as an Oncology Care 

Model (OCM), clinical pathways are a critical architectural 
element that reduces variance while also making costs and 
outcomes more predictable, measurable, and accountable.2 
Previous assertions that pathway success requires appropri-
ately aligned incentives and must be instituted as a collabo-
ration between a payer, the majority of community provid-
ers, and other network providers may no longer apply in 
an era in which providers hold accountability for treatment 
cost, as is now the case for OCM-participating practices.

Increased attention to the utility of clinical pathways in 
value-based care has also heightened interest in the devel-
opment process of clinical pathways. In 2016, the American 
Society of Clinical Oncology (ASCO) published a policy 
statement on oncology clinical pathways recommending 
that, in order for collaboration and consensus to occur, 
transparency is an absolute requirement.8 Cardinal Health 
Specialty Solutions (CHSS), an innovator in the pathway 
movement,2,3 has developed a mock clinical pathway pro-
gram to simulate a process undertaken by payers and pro-
vider groups, allowing health care stakeholders to witness 
first-hand the process by which physicians determine rules, 
review evidence, and reach consensus in the creation of dis-
ease-specific oncology pathways. To remove any bias from 
the mock pathway steering committee’s decision-making, 
the programs have historically been double-blinded; that 
is, the steering committee members are blinded to the in-
terested stakeholder, and the stakeholder is blinded to the 
participants (ie, physician name, practice name, city, state).

Table 1. Pathway Development Committee Demographics

Advisor 
ID

Region
Years in 
Practice

Approximate # of 
Breast Cancer Patients 
Currently Managing

Specialty

1 South 28 31-40 Medical oncology, hematology

2 Midwest 25 21-30 Medical oncology, hematology

3 Northeast 24 21-30 Medical oncology, hematology

5 Midwest 30 10-20 Medical oncology, hematology

6 Midwest 12 > 40 Medical oncology, hematology

7 South 21 > 40 Medical oncology, hematology

8 South 28 > 40 Medical oncology, hematology

9 Midwest 14 21-30 Breast cancer, gastrointestinal cancer, thoracic cancer

11 South 11 21-30 Medical oncology, hematology

12 South 33 31-40 Surgical oncology
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At the second annual Clinical Pathways Congress 
(CPC) in September 2017, a live mock clinical pathway 
was conducted, simulating the process of developing a 
clinical pathway for managing metastatic breast cancer 
(MBC) patients. The goal of the mock pathway simulation 
was to examine the willingness of community providers 
to participate in pathway development and to provide an 
opportunity for interested stakeholders—payers, provid-
ers, pharmaceutical companies, and patients—to observe 
the processes by which oncologists determine initial and 
subsequent diagnostic tests critical to treatment selection, 
timing and extent of such testing, the most appropriate 
treatment for each line of therapy, definition of treatment 
failure, and criteria for subsequent treatment selection. 

background
The Journal of Clinical Pathways was established in July 2015 
to provide a peer-reviewed journal for the presentation 
of pathway-related research. CPC, the official meeting of 
Journal of Clinical Pathways, first convened August 2016 in 
order to provide an opportunity for stakeholders to further 
discuss clinical pathways and their impact on value-based 
care. Based on journal editorial interest and feedback from 
the first conference, the CPC program committee engaged 
CHSS to provide a mock demonstration of how a clinical 
pathway is developed to be presented live at the second 
annual CPC meeting, September 8-10, 2017, in Washing-
ton, DC.  Subsequent discussion resulted in the decision to 
simulate the development of a clinical pathway in MBC.  

CHSS developed a feasibility screener to identify 12 on-
cology specialists agnostic to group provider organization  
affiliation or institution from diverse geographic locations 
and practice type to serve as a steering committee. Clini-
cians were randomly selected from a proprietary master 
recruitment list. Clinicians were screened to identify on-
cology specialists (surgical, radiation, and mostly medical) 
who had at least 10 patients currently with breast cancer 
under active treatment per week and who have previously 
been involved in the development of practice- or payer-
sponsored cancer treatment pathways.

A total of 12 oncologists met the screening criteria, of 
which 10 (9 medical, 1 surgical) accepted the invitation to 
serve on the steering committee for this initiative. A sum-
mary of the backgrounds of the 10 committee members 
is presented in Table 1. Physicians were compensated for 
their time at established fair market value rates, and their 
room, board, and travel were reimbursed.

The NCCN Clinical Practice Guidelines in Oncology 
for Breast Cancer with Evidence Blocks (version 2.2017)9 
were distributed via email to the steering committee mem-
bers with request to review them before the live event in 
preparation for mock development. The steering commit-
tee was only brought together live the day of the mock 
pathway program without prior interaction.  

The Delphi method, a structured communication tech-
nique, developed as a systematic, interactive forecasting 
method which relies on a panel of experts, was described 
as the process by which pathway consensus would be 
achieved.  The Delphi exercise consists of several iterative 
phases, beginning with broad concepts that become in-
creasingly specific, gaining eventual consensus to all items 
in the pathway.10 Consensus was determined when at least 
80% (8/10) of the experts agreed on a given item. Items 
not reaching consensus were summarized by the modera-
tor and re-presented to the panel for further discussion 
with the aim to achieve consensus. New items for discus-
sion needed to be voiced by at least 2 panelists in order to 
be considered for further refinement and achievement of 
consensus. The Delphi method for this exercise was slightly 
modified as a pre-meeting survey was not obtained. 

clinical pathways development process 
The process was conducted/moderated by a CHSS chief 
medical officer who is a board-certified medical oncolo-
gist with over 25 years of experience. The moderator was 
responsible for guiding the discussion of the committee as 
it attempted to reach a consensus decision.

Participants were instructed that the purpose of the ex-
ercise was to simulate a national payer-sponsored pathway 
development process for the treatment of MBC, taking into 
account the following criteria when selecting treatments: 
first efficacy; if efficacy is equal, then toxicity; if toxicity is 
comparable, then cost, where the less costly treatment is 
selected. Participants were instructed to keep in mind that 
the goal of the pathway was to reduce variability in treat-
ment, attain meaningful clinical outcomes, and deliver the 
right treatment to the right patient at the right time. The 
preferred outcome was to achieve consensus on a MBC 
systemic treatment pathway with the fewest treatment 
option(s) needed for each line of therapy.

ground rules for pathway development
Setting the ground rules is critical to the transparency of path-
way development, which is a key objective of the exercise. 
Many believe that the rules by which treatments are selected 
as on- or off-pathway are more critical than the treatment 
selections themselves. The experience and qualifications of 
the steering committee members; the type, consistency, and 
quantity of evidence to be used in consideration; the criteria 
upon which treatments will be selected for inclusion; and the 
adherence threshold by which an extended network of pro-
viders will be judged, are often the least understood but most 
important aspects of a pathway development process. Only 
once such ground rules are established can the actual work of 
pathway development begin.

Consistent with the process of being a payer-sponsored 
pathway, the moderator provided the panelists with the fol-
lowing general rules for deciding which treatments to in-
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clude on the pathway for MBC: (1) a clinical trial is always 
compliant and the preferred therapy when available; and 
(2) palliative care and hospice are reasonable at any time for 
the appropriate patient. 

The next discussed rule related to pathway adherence—
the rate at which providers adhere to or deviate from the 
pathway selections. The concept was familiar to the partici-
pants as all had had some familiarity with clinical pathway 
development, but, for the audience, an explanation was pro-
vided. Adherence thresholds are critical to pathway devel-
opment and success and are usually tied to reimbursement. 
Most of the published pathways have used an 80% adher-
ence threshold: treatment selection above 80% is rewarded 
while below 80% is penalized. In the payer-sponsored en-
vironment, such penalties were usually financial. The more 
restrictive the pathway, the lower the adherence threshold, 
as more clinical scenarios arise in which the patient’s best 
interest would not be served by the pathway. Essentially, 
an 80% adherence rule states that it is expected and con-
sidered good clinical medicine that up to 20% of patients 
be treated off-pathway. Given the objective to develop a 
pathway with the fewest options at each branch point, an 
80% threshold was unanimously selected.

The next set of ground rules related to the parameters 
by which treatment options would be evaluated and the 
type, extent, and consistency of evidence required. When 
discussing efficacy parameters by which to compare treat-
ment options, the panelists considered overall survival (OS) 
to be the most important measure of efficacy, though they 
noted that this represents a challenge, as long-term data is 
required to draw proper conclusions. Panelists also noted 
that multiple lines of therapy can impact OS of patients 
without knowing which line of therapy contributed to the 
outcomes. They cited ASCO’s Net Benefit Score described 
in the recent ASCO Value Framework11 as a helpful ap-
proach for determining the overall clinical benefit. They 
also discussed the value of the NCCN Evidence Blocks9 in 
this regard. The discussion of the most important toxicity 
consideration drew a distinction between toxicity that is 
most important to the provider (in this case, neutropenia) 
and those that are most important to the patient (eg, hair 
loss, neuropathy, and gastrointestinal disruption). Although 
this discussion did not alter the efficacy, toxicity, or cost 
paradigm of comparative effectiveness, it was helpful to 
both participants and audience to level set on these critical 
rules of engagement.

diagnosis, patient selection, and first-
line treatment
The panel began by discussing approaches to patient selec-
tion. Breast cancer classification by pathological subtype: 
luminal A (HR+, HER2-); luminal B (HR+, HER2+/-); 
HER2 type (HR- and HER2+); or triple-negative/basal-
like (HR- and HER2-) was rejected in favor of the simpler: 

hormone sensitive (HR+), HER2 sensitive (HER+), and 
triple-negative breast cancer (TNBC). The panel felt that 
this classification is more practical and reflects their daily 
clinical practice. Based on the distinctly inferior survival of 
TNBC, the participants agreed to begin the pathway there.

NCCN Guidelines for metastatic TNBC simply recom-
mend “systemic chemotherapy.” The specific options for 
chemotherapy regimens within these guidelines are many, 
further categorized as preferred single agents, other single 
agents, and combinations. Varying scores on measures of 
efficacy, safety, quality of evidence, consistency of evidence, 
and affordability for these options are assigned and present-
ed in NCCN Evidence Blocks.9 The steering committee 
members felt that the NCCN guidelines did not represent 
the current practice of TNBC management, with many 
of the listed options not used at this time in the United 
States. The panelists offered their own list of single-drug 
and combination-drug regimens (Table 2).

When comparing the efficacy of combination therapy 
and sequential single agents, the panelists were evenly split 

Table 2. Panelists’ Compiled Lists of Single Drug 
and Combination Drug Regimens

Sequential Single Agents Identified

Albumin-bound paclitaxel

Capecitabine

Docetaxel

Doxorubicin

Eribulin

Gemcitabine

Ixabepilone

Paclitaxel

Pegylated liposomal doxorubicin

Combination Drug Regimens Identified

AC (doxorubicin/cyclophosphamide)

CAF/FAC (cyclophosphamide/doxorubicin/fluorouracil)

CMF (cyclophosphamide/methotrexate/fluoruracil)

Gemcitabine/carboplatin

GT (gemcitabine/paclitaxel)

Paclitaxel/bevacizumab

TC (docetaxel/cyclophosphamide)
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in their preference, resulting in a healthy debate. A few 
members felt strongly that combination therapy was needed 
for patients with high-volume, symptomatic, rapidly pro-
gressive disease, but 80% believed this to be a small minority 
of patients and well within the 20% off-pathway allowance.

The participants began their discussion of treatment for 
metastatic TNBC patients with a robust discussion of treat-
ment-related selection factors that included the following 
considerations: 

• Prior therapy (neoadjuvant/adjuvant)-type, 
 response, adverse events
• Patient comorbidities
• Site(s) and volume of metastases
• Nature and extent of symptoms
• Patient choice issues: alopecia, oral vs intravenous
• Programmed death ligand 1 expression
• BRCA gene mutation status
• Psycho-social support and transportation 

However, when the participants were challenged to 
identify which of the above treatment selection criteria 
were relevant to more than 20% of patients and thereby 
not adequately addressed by the 80% adherence thresh-
old, only one emerged as critical to the pathway: BRCA 
status. Their explanation was that TNBC is more common 
in women with BRCA1 gene mutations and that BRCA 
may herald differential treatment response. Thus, it was 
determined that the clinical pathway for patients with 

TNBC should have 2 initial branches: one for BRCA-
positive patients, and one for BRCA-negative patients.

Placing a branch point early into the treatment algo-
rithm that required genomic testing begged the question 
of practicality for broad adoption. When these same par-
ticipants were asked about the frequency with which they 
perform genetic testing, answers ranged from a low of 60% 
to 70% of those eligible for testing to universal testing of all 
patients meeting current guidelines (with the group sug-
gesting that, in their experience, 20%-25% of patients meet 
these criteria).

Despite the realities of BRCA testing frequency, every-
one on the panel agreed that, based on the strength of the 
clinical data, patients should first be stratified by BRCA 
mutation and, if positive, patients should first receive 
platinum-based therapy. There was consensus that BRCA 
testing would likely improve if spelled out in the pathway. 
When the panelists were asked to make a generalization 
as to what treatment they used for most BRCA-negative 
patients, they were first reluctant to choose a broad first-
line therapy. However, when the question was phrased, 
“Looking at your last 10 charts, what would be the therapy 
used most often?” the panel evenly split between prefer-
ring Abraxane (protein-bound paclitaxel) or Taxol (pacli-
taxel). There was healthy debate among all panelists about 
the benefits of those 2 options. Discussion centered around 
toxicity of paclitaxel, with a focus on risk of developing 

Figure 1. Clinical Pathway for Metastatic Triple-Negative Breast Cancer
aOnly if not used in prior line of therapy (adjuvant or metastatic)

Metastatic Triple-Negative 
Breast Cancer

BRCA-positive BRCA-negative

Platinum-based 
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neuropathy. Cost of therapy for Abraxane was also con-
sidered. Although the panel began evenly split between 
the 2 options, consensus was eventually reached to choose 
Taxol with certain patient exclusion factors (eg, preexist-
ing neuropathy, prior adjuvant therapy) incorporated into 
the pathway.

disease progression
The panel agreed that second-line treatment need not take 
into consideration BRCA mutational status. An initial vote 
on a preferred second-line agent revealed preferences for 
each of the single agents: doxorubicin (if not used in adjuvant 
treatment), capecitabine, gemcitabine, and eribulin. The de-
bate over capecitabine focused on the quality-of-life benefit 
of an oral therapy vs toxicity concerns, but eventually it was 
decided this option should be excluded from the pathway as 
a second-line treatment. Ultimately, doxorubicin (if not used 
adjuvantly) and eribulin were given parity status on the path-
way in the second-line setting. The panel determined that 
gemcitabine, if not used in combination with platinum for a 
BRCA-positive patient, was the preferred treatment in the 
third-line setting, otherwise capecitabine. 

The final clinical pathway developed by the panel for 
the treatment of patients with metastatic TNBC is shown 
in Figure 1.

It should be noted that mock pathways as conducted 
by Cardinal Health represent but one approach to path-
way development and are not necessarily represntative of 
all pathways development. Cardinal Health brings unique 
experience to the process as it was previously the largest 
vendor for payer-sponsored clinical pathways in oncology 
and rheumatology between 2008-2014. But, as a result of 
MACRA and OCM shifting pathway development spon-
sorship from payers to providers, that business unit is no 
longer operational. Nonetheless, the observations from that 
work and the experience gained from moderating steer-
ing committees comprised of specialty physician represen-
tatives in oncology and rheumatology from large regional 
Blue Cross and national payer provider networks resulted 

in unique insights into the process. Structural elements like 
steering committee selection criteria and Delphi method-
ology consensus-building are not common in the published 
literature. Despite these differences the available evidence 
of pathways development processes suggest there is more 
that is common among them than is different. In this regard, 
we believe the process described herein provides valuable 
insights to all interested stakeholder.

conclusion  
The mock pathways experience validates the willingness 
and ability of community practitioners to actively par-
ticipate in clinical pathway development. Mock pathways 
conducted in the described fashion provide an opportu-
nity for stakeholders to witness and better understand the 
factors, considerations, and discussions that contribute to a 
successfully developed pathway.  
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