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D ATA AND ANALYTICS ARE now widely
used in business to solve a range of
problems. In health care, the stakes are
arguably much higher, but the tools are just
as applicable. Increasingly, large data sets
and powerful analytics can be used to cut
through the fog that clouds decision making,
guiding physicians and clinicians toward the
best diagnostic tests and care pathways—ul-
timately leading to better outcomes.

To show the power of this approach, BCG
recently partnered with AdvaMedDx, an in-
dustry association of medical diagnostics
companies, to examine the barriers to
adoption for potentially lifesaving diagnos-
tic tests. The team agreed to use the adop-
tion of epidermal growth factor receptor
(EGFR) diagnostics among patients with
metastatic nonsmall cell lung cancer
(NSCLC) as the test case, and BCG evaluat-
ed a broad sampling of US patients.

The results showed that roughly 30% of pa-
tients presenting with this disease from
2011 through 2017 did not receive this criti-
cal and clinically indicated diagnostic test.

Extrapolating the results to the US popula-
tion, that translates into 43,000 metastatic
NSCLC patients. As a result, some patients
may have experienced delays in starting che-
motherapy treatment or received an inappro-
priate treatment, possibly resulting in faster
disease progression and death. Why did
some patients receive the diagnostic while
others did not? Surprisingly, the biggest fac-
tor was their oncologists, who have wide dis-
cretion with regard to ordering the test.

These findings are striking, and they under-
score the clarity that proper analysis across
large data sets can create. By using these
tools, physicians, health systems, biophar-
ma companies, and other stakeholders can
better assess the quality of care a patient
population receives, identify the root cause
of variations in care, and ultimately help
patients live longer, healthier lives.

Applying Data and Analytics to
Diagnostics

Innovation in clinical diagnostics has
brought significant value to health care and



led to improvements in the oncology pa-
tient’s journey. Physicians have new ways
to predict which patients have a high risk
of developing a disease, better assays to di-
agnose patients, improved test panels to
help personalize therapies, and more rele-
vant approaches to monitoring chronic dis-
eases. But patients do not reap the benefits
of these new innovations unless payers,
health systems, and clinicians adopt the
new protocols in their clinical practices.

According to the guidelines of the National
Comprehensive Cancer Network, all pa-
tients with advanced NSCLC should receive
an EGFR test to determine if certain che-
motherapy agents—namely, tyrosine Ki-
nase inhibitors (TKIs)—should be used. In
patients with a relevant mutation of the
EGFR gene, TKIs can substantially improve
the overall survival rate; the benefit out-
weighs the risks. Conversely, in patients
without an EGFR mutation, TKIs have no
therapeutic benefit; they expose patients
to toxicities but don’t improve their chanc-
es of living.

Thus, it is critical to test patients with this
disease for EGFR mutations before decid-
ing on a chemotherapy regimen.

Using a data set of deidentified electronic
health records from the health care ser-
vices company Optum®, we examined
5,687 records of individuals in the US who
were diagnosed with metastatic NSCLC

from 2011 through 2017. We analyzed the
records to determine the following:

e The use of EGFR testing in patients
with this disease

e The disparities in testing and the
potential drivers of those gaps

e The impact of oncologists’ individual
testing rates on the likelihood of patient
survival

e The relationship between EGFR testing
and TKI treatment

Oncologists are increasingly testing
patients. From 2011 through 2017, the
percentage of metastatic NSCLC patients
who received a test to evaluate EGFR
mutations nearly doubled, from 35% to
69%. (See Exhibit 1.) That is notable
progress. Still, the failure to test approxi-
mately 30% of the patients for EGFR
mutations means that some 1,700 patients
in this study may have experienced delays
in starting chemotherapy or received an
inappropriate treatment, possibly resulting
in faster disease progression and death.

The choice of an oncologist is the biggest
factor behind use disparities. An evalua-
tion of patient and physician factors that
were associated with the likelihood of
EGFR testing showed that men were 40%
less likely to receive the test than women.

EXHIBIT 1 | EGFR Testing Has Nearly Doubled for US Patients with Metastatic NSCLC
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Sources: Optum®; BCG analysis.
Note: EGFR = epidermal growth factor receptor; NSCLC = nonsmall cell lung cancer; n = 5,687.
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EXHIBIT 2 | Higher Testing Rates Among Oncologists Corresponded to Higher Survival Rates Among

Patients

AVERAGE EGFR TESTING RATES OF ONCOLOGISTS IN EACH QUARTILE
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The risk of death for patients managed by oncologists in the top quartile was 11% less than the risk of death for
patients managed by oncologists in the bottom quartile, even when controlling for patient health status

Sources: Optum®; BCG analysis.
Note: EGFR = epidermal growth factor receptor.

Perhaps not surprisingly, patients with no
insurance were 50% less likely to have an
EGFR test than insured patients. However,
the largest driver of use disparities was the
managing oncologist, whose individual
preference for ordering an indicated
medical diagnostic often determines
whether a patient receives that test.

Variations in testing rates correspond to
changes in survival rates. We segmented
oncologists into quartiles on the basis of
their EGFR testing rates. (See Exhibit 2.)
The oncologists in the top quartile were
more than twice as likely to order the
EGFR test as those in the bottom quartile.
Even after adjusting for patient factors,
patients treated by top-quartile oncologists
saw an 11% decrease in mortality rate,
compared with patients treated by bottom-
quartile oncologists.

Some patients received unnecessary
chemotherapy, while others who needed
treatment did not get it. Our analysis of the
sample showed that 16% of the patients
received TKI therapies (such as Tarceva,
Iressa, and Tagrisso) without EGFR testing.
Of those patients, only 30% were likely to
have a EGFR gene mutation and therefore

benefit from these drugs. The remaining
70% most likely received these treatments
unnecessarily, putting them at risk from
side effects—including immune system
suppression, liver toxicity, and gastrointesti-
nal problems—without any chance of
benefiting. A secondary but not insubstan-
tial issue is cost; these medications typically
run about $10,000 per month.

We extrapolated our findings to estimate
the impact on the broader US population.
(See Exhibit 3.) In 2017, there were about
137,000 incidences of advanced NSCLC

in the US, and approximately 30%, or
41,000 patients, were not tested for EGFR
mutations. Of those, roughly 7,000 were
placed on TKI therapy, which exposed
them to iatrogenic harm without the poten-
tial benefit. Additionally, by not testing
some 34,000 patients with this disease,
more than 10,000 life years were lost.

Translating Insights into Action

Resolving use disparities requires more
than physician education. To drive systemic
change, hospitals and oncology practices
must adopt evidence-based protocols for
the use of diagnostics, rather than leave it
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EXHIBIT 3 | Improper Diagnostic Testing Can Lead to Unsuitable Treatment

70% of these patients were unlikely
to respond to TKIs and were at risk
of toxicity without benefit

30% of these patients were
likely to have an EGFR mutation
and respond to TKiIs, yet they
did not receive the therapy

Incidences of metastatic
NSCLC in the US, 2017

Patients who were tested
for the EGFR mutation

for the EGFR mutation but
should have been

to the discretion of physicians. Initiating
standard protocols such as automatic lab
testing or automatic flags in patient re-
cords are two potential approaches. Like-
wise, physicians could be rewarded (or pe-
nalized) on the basis of their adherence
to protocols. Above all, hospitals and on-
cology practices—and the health care in-
dustry more broadly—must become more
transparent about outcomes, and that re-
quires not only a robust tracking system to
identify physician performance but also a
mandate to take action on the basis of the
findings.

About the Authors

Patients who were not tested

Patients who were not tested ~ Patients who were not tested

for the EGFR mutation but
received TKI therapy

for the EGFR mutation and
did not receive TKI therapy

Sources: National Cancer Institute, Surveillance, Epidemiology, and End Results Program; Optum®; BCG analysis.
Note: NSCLC = nonsmall cell lung cancer; EGFR = epidermal growth factor receptor; TKI = tyrosine kinase inhibitor.

S OMETIMES PROGRESS IN health care re-
quires radical new advances in tech-
niques and technology. Other times, it sim-
ply requires ensuring that providers and
patients follow standard care protocols. By
highlighting variations in care among pro-
viders and institutions—and the underly-
ing causes of those variations—data and
analytics can help generate a clearer pic-
ture of how treatments are affecting a giv-
en set of patients. In that way, these tools
are becoming a powerful new way to help
the health care system extend and save pa-
tients’ lives.
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Boston Consulting Group partners with leaders in business and society to tackle their most important
challenges and capture their greatest opportunities. BCG was the pioneer in business strategy when it was
founded in 1963. Today, we help clients with total transformation—inspiring complex change, enabling or-
ganizations to grow, building competitive advantage, and driving bottom-line impact.

To succeed, organizations must blend digital and human capabilities. Our diverse, global teams bring deep
industry and functional expertise and a range of perspectives to spark change. BCG delivers solutions
through leading-edge management consulting along with technology and design, corporate and digital
ventures—and business purpose. We work in a uniquely collaborative model across the firm and through-
out all levels of the client organization, generating results that allow our clients to thrive.

© Boston Consulting Group 2019. All rights reserved. 9/19
For information or permission to reprint, please contact BCG at permissions@bcg.com. To find the latest

BCG content and register to receive e-alerts on this topic or others, please visit bcg.com. Follow Boston
Consulting Group on Facebook and Twitter.

BOSTON CONSULTING GROUP ‘ SAVING LIVES WITH DATA AND ANALYTICS IN HEALTH CARE


mailto:rosenberg.barry%40bcg.com?subject=



