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Abstract

Background: We conducted a survey of | | | medical oncologists across India to understand the current pattern of epidermal growth factor receptor (EGFR)
mutation testing at their respective centers. Methods: Medical oncologists from | | | institutes across India were interviewed face to face using a structured
questionnaire.They were divided into two groups — Group | with in-house EGFR testing and Group 2 who send samples to central/commercial laboratories
outside their institutions.Answers of the two groups were analyzed to see the prevailing patterns of EGFR testing and differences between the two groups if
any. Results: Ninety-five percent (105/1 1 ) of medical oncologists recommended testing for EGFR mutations in patients with adenocarcinoma histology and
40% (44/111) recommended EGFR testing in squamous cell histology. The average time duration to get EGFR test results was 10 days in Group | centers
versus |8 days in Group 2 centers. Ninety-six percent (106/1 | I) of the medical oncologists from Group | centers requested for factoring additional sample
for biomarker testing compared to 69% (77/1 1 1) of the oncologists from Group 2 centers. Sixty-nine percent (77/111) of medical oncologists in Group |
centers would prefer to wait for the test results before initiating treatment compared to 46% (51/111) in Group 2. EGFR tyrosine-kinase inhibitors were
used in only approximately 60% of patients with diagnosed EGFR mutation in the first line. For patients in whom chemotherapy was initiated while waiting
for test results, 50% (56/1 1 I) of medical oncologists would prefer to complete 4—6 cycles before switching to targeted therapy.At the time of progression,
rebiopsy was possible in approximately 25% of the patients. Conclusions: Turnaround time for molecular testing should improve so that eligible patients
can benefit from targeted therapies in the first line. There is a need to increase the awareness among pulmonologists, oncologists, and interventional

radiologists regarding the importance of adequate samples required for molecular tests.
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Introduction

Lung cancer is the most common type of cancer in men in
India. Although lung cancer constitutes 6.9% of all cancer
cases for both sexes in India, it is responsible for 9.3% of
all cancer-related deaths.!'! Non-small lung cancer constitutes
85% of the total lung cancer pools and has been classified
into three major subtypes — adenocarcinoma, squamous
cell carcinoma (SCC), and large cell carcinoma. Treatment
of non-small cell lung cancer (NSCLC) was dependent on
histology till recent past. Pemetrexed being active only in
nonsquamous NSCLC, but not squamous cell or SCLC,
emphasized the need for specific histologic diagnosis for
therapy selection. The discovery of epidermal growth factor
receptor (EGFR) mutations, rearrangements of anaplastic
lymphoma kinase (ALK) and other receptor tyrosine kinases,
and the development of targeted treatments have transformed
the standard of care of patients with lung cancer. Molecular
genotyping of lung cancer now involves routine testing of
these mutations and rearrangements since these patients
respond better to targeted treatments than to conventional
chemotherapy.??! Testing of EGFR mutations in patients with
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NSCLC has become the standard practice in India. Studies
from different centers have reported the incidence of EGFR
mutations in the range of 23%—44%.*7 Although some tertiary
care centers in India have in-house facility to test the EGFR
mutations, majority of the centers send the samples to central
laboratories. Moreover, there are differences in the techniques
used for EGFR testing at various centers.

Materials and Methods

To understand the pattern of EGFR testing across different
oncology treating centers in India, we conducted a survey
of medical oncologists during 2015-2016 using face-to-face
questionnaire. We attempted to understand the flow of lung
cancer patients with medical oncologists and criteria for
selecting patients for molecular profiling, determine the number
of hospitals conducting EGFR testing in-house or sending the
samples to the centralized laboratories, determine any gaps in
the molecular testing, and determine scope for improvement.

One hundred and eleven hospitals and institutes across India
where EGFR testing for the management of NSCLC is
routinely practiced were identified. The centers were classified
into two groups. Group 1 centres (n=26) - where the EGFR
testing was done in-house and Group 2 centres (n=85) - which
sent the samples to the central/commercial laboratories outside
their institutions. Medical oncologists at these institutes were
interviewed using a structured questionnaire. The answers to
the questionnaire were presented as absolute numbers and
simple percentage and were analyzed for Group 1 and Group 2
centers separately using descriptive statistics to understand the
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prevailing patterns of EGFR testing and differences between
the two groups if any. The questionnaire can be found in the
supplementary appendix.

Results

The average number of cancer patients treated by a medical
oncologist was 570/month. Lung cancer accounted for
one-fourth of the patients (143 cases). Seventy-seven percent
of these patients were either Stage III or Stage IV. More than
half (53%) of the patients seen by medical oncologists in their
clinical practice had adenocarcinoma histology. SCC formed
32% of total NSCLC cases.

In a medical oncologist’s practice, 52% of the patients
of lung cancer at the time of presentation had already
undergone fine-needle aspiration cytology (FNAC) or primary
biopsy. The percentage of patients with biopsy already done
before consulting medical oncologist was higher in Group 1
centers (58% biopsy and 42% FNAC) compared to Group 2
centers (46% biopsy and 54% FNAC) [Figure 1]. Interventional
radiologist was the primary specialty carrying out primary
biopsy followed by pulmonologists and surgeons in centers
from both groups [Figure 2].

Biopsy was ordered in 71% of patients who consulted medical
oncologists with FNAC reports. For those who consulted
without any biopsy/FNAC report, biopsy was ordered in 79%.
In 29% of the patients, treatment was started based on FNAC
report only [Figure 3] and majority of them (81%) received
chemotherapy. These results were similar in Group 1 and
Group 2 separately.

Rebiopsy was recommended in 16% of the patients who
consulted medical oncologist for the first time [Figure 4]. The
most common reason for rebiopsy was insufficiency of the
sample to do biomarker testing.

Eighty percent of medical oncologists recommend biomarker
testing (reflex testing) at the time of primary biopsy. This
percentage was higher in Group 2 centers (82%) as compared to
Group 1 centers (73%) [Figure 5a]. However, when it comes to
recommending factoring sample for additional biomarker testing,
96% of medical oncologists from Group 1 centers recommended
factoring in of additional samples as compared to only 69% of
medical oncologists from Group 1 centers [Figure 5b].

Ninety-five percent of medical oncologists recommend
biomarker testing in NSCLC patients with adenocarcinoma
histology. Five percent of respondents who did not test for
biomarkers in adenocarcinoma did not use targeted therapies;
therefore, biomarker testing was not required. Long waiting
time to get the test results was another reason given for not
doing biomarker testing. Forty percent of medical oncologists
also did biomarker testing in patients with squamous cell
histology. EGFR and ALK were the most common biomarkers
tested by the medical oncologists. Simultaneous testing for
EGFR and ALK was practiced by 53% of medical oncologists
and 29% of medical oncologists tested for only EGFR.
Thirty-eight percent of NSCLC patients of adenocarcinoma
histology seen by respondents of this survey had EGFR
mutations, most common mutation being del 19 (42%).

The average time required for EGFR testing was 10 days
for Group 1 hospitals and 18 days for Group 2 centers.
204
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Figure 1: Percentage of non-small cell lung cancer patients who had already
undergone primary biopsy/fine-needle aspiration cytology at the time of
clinical presentation in Group 1 and Group 2 centers
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Figure 2: Specialty responsible for carrying out primary biopsy/fine-needle
aspiration cytology among non-small cell lung cancer patients in Group
1 and Group 2 centers
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Start treatment without biopsy Do not recommend biomarker as it is already done at primary biopsy

® Conduct/recommend a biopsy

Figure 4: Percentage of non-small
cell lung cancer patients in whom
rebiopsy was recommended in the
first line

Figure 3: Percentage of non-small
cell lung cancer patients in whom
treatment was started based on
fine-needle aspiration cytology
reports

Polymerase chain reaction (PCR) and sequencing were the
common methods used for EGFR mutation testing. Thirty-one
percent of the medical oncologists from Group 1 hospitals and
41% of medical oncologists from Group 2 hospitals believed
immunohistochemistry (IHC) to be a reliable method for EGFR
testing.

Sixty-nine percent of the medical oncologists from Group 1
hospitals would wait for test results before initiating
EGFR-directed therapies as compared to only 46% of medical
oncologists from Group 2 hospitals [Figure 6]. Worsening
general condition of the patients was the most common reason
given for starting systemic treatment with chemotherapy.

If the systemic chemotherapy was started, 49% of medical
oncologists will stop chemotherapy and immediately switch
to EGFR tyrosine-kinase inhibitors (TKIs); in case, the patient
is positive for EGFR mutation. Others will continue with
4—6 cycles of chemotherapy before shifting to maintenance
TKI [Figure 7].

Once patients progress on first-line therapy, medical oncologists
were able to recommend rebiopsy in only 25% of the
patients. This percentage was similar for Group 1 (21%)
and Group 2 (26%) centers. Rapid disease progression and
poor performance status were the two most common reasons
given for the low rebiopsy rates. Increase in awareness among
South Asian Journal of Cancer ¢ Volume 7 & Issue 3 & July-September 2018
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Figure 5: (a) Percentage of medical oncologists recommending reflex
testing (Overall, Group 1 centers and Group 2 centers), (b) Percentage
of medical oncologists recommending factoring sample for additional
biomarker testing (Group 1 centers and Group 2 centers)
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Figure 6: Percentage of medical oncologists waiting for test results before
initiating epidermal growth factor receptor-directed therapies
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Figure 7: Percentage of medical oncologists immediately switching patients
to epidermal growth factor receptor tyrosine-kinase inhibitors in case the
patient is positive for epidermal growth factor receptor mutation (Overall,
Group 1 and Group 2 centers)

medical oncologists on the importance of EGFR testing
and proper training of interventional radiologists on biopsy
techniques followed by increase in EGFR testing facility were
mentioned as the key factors that can increase the EGFR testing
rates among NSCLC patients.

Discussion

The results of this survey reflect the flow of an NSCLC patient
in a medical oncologist’s clinic. The average number of patients
seen by one medical oncologist in India was 570/month which
is very high. This is because India has merely 2000 oncologist
to take care of 10 million cancer patients.! More than 50% of
the patients who present to medical oncologist with lung cancer
symptoms have already undergone FNAC or biopsy. This may
South Asian Journal of Cancer ¢ Volume 7 ¢ Issue 3 ¢ July-September 2018

be due to that fact that majority of these patients initially see a
general physician or a pulmonologist for their symptoms who
would have ordered these investigations. For the diagnosis of
lung cancer, biopsy is the gold standard diagnostic approach.
Having an adequate biopsy sample is not only important for
the histological diagnosis but also a very critical factor for the
molecular diagnosis. Although FNAC sample can also be used
for histological diagnosis, it has to be converted into cellblock
for adequate molecular testing. In this survey, biopsy was
recommended in 71% of the patients who presented to medical
oncologist with an FNAC specimen. This could be because
cellblock was not available for mutation analysis. There is
a need to educate the general physician and pulmonologists
regarding the importance of biopsy and cellblocks for molecular
testing so that patients do not have to undergo these diagnostic
procedures repeatedly. The rate of rebiopsy in the first-line
setting was 16% as estimated by this survey, the major reason
for rebiopsy being inadequate sample for molecular testing.
Training of interventional radiologists on the biopsy taking
techniques and adoption of rapid on-site evaluation protocols
in the institutes can bring down the rates of rebiopsy in the
first-line setting by allowing the adequate and good quality
sample for molecular testing in the very first instance.

Rebiopsy may be challenging in certain situations. The
results of this survey suggested that only 25% of the patients
go for rebiopsy after progression. Poor performance status
of the patients and rapid disease progression were the two
most common reasons given for low rebiopsy rates. Cell-free
circulating tumor DNA can be a potential surrogate for tissue
biopsy in such patients. In a study which assessed EGFR
mutation status in 803 plasma samples, the concordance
between baseline tumor and plasma samples was 94.3%, with a
sensitivity of 65.7% and specificity of 99.8%."! A liquid biopsy
may also be useful in detecting ALK rearrangements.['”

The rate of reflex testing was high in the participating institutes;
however, factoring of samples for additional biomarker testing
needs to improve, specifically in centers without in-house
laboratories. This is important since the treatment of lung
cancer is changing very fast with lot of data coming up on
additional biomarkers. PD-L1 and BRAF are examples of
such biomarkers which will need to be additionally tested.
In a study of pembrolizumab done in patients with advanced
NSCLC and PD-L1 expression on at least 50% of tumor
cells, pembrolizumab was associated with significantly longer
progression-free and overall survival. Therefore, adequacy of
tumor specimen becomes of paramount importance since more
and more tissue would be required for additional biomarker
testing. The rate of EGFR testing was impressive with 95% of
patients of adenocarcinoma histology tested for EGFR mutation.
Moreover, 40% of oncologists tested EGFR mutation even in
squamous cell histology. In a study done at Tata Memorial
Hospital’s treatment, it was shown that the incidence of EGFR
mutation in SCC was 5.6%.1'"1 Subsequently, it was also shown
that treatment with TKI in EGFR-mutated SCC of the lung is
associated with improvement in survival.['”

When this survey was conducted, the average time required
for EGFR testing was 18 days in centers who sent the samples
to the central laboratories. This could have been due to the
logistical delays in sending the samples to the outside laboratories.
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However, there has been a constant effort by different laboratories
in India to deal with the logistical delay time and the turnaround
time could have changed now. Since the hospitals with in-house
testing do not face the logistics issues, the turnaround time was
less. Nevertheless, there is a need to decrease the turnaround
time in all instances. This will also reduce the current scenario
of commencing chemotherapy without waiting for molecular test
results. The awareness of the techniques required to do EGFR
testing was limited at the time of the conduct of this survey
with approximately 40% believing that IHC was the appropriate
method for molecular testing. However, the authors recognize that
this percentage could have changed now since the knowledge
of medical oncologists on molecular testing is increasing with
various national bodies such as Lung Cancer Consortium Asia,
Indian Cooperative Oncology Network, Indian Society of Medical
and Pediatric Oncology, and Molecular Oncology Society working
in this direction. With the lung cancer treatment becoming more
complicated due to identification of various biomarkers, a constant
effort by academia, national bodies regarding molecular diagnosis
are the need of hour.

Based on the insights generated from this survey, Tata
Memorial Hospital, Mumbai, and other oncology institutes
such as Rajiv Gandhi Cancer Institute, Delhi; Christian Medical
College, Vellore; and Indo American Institute have initiated
2-3 days’ preceptorship programs for pathologists/molecular
scientists and interventional radiologists. In these programs,
pathologists/molecular scientists are given hands-on training
on EGFR testing techniques such as real-time PCR, sequencing
and single nucleotide primer extension (SNaPshot) assay, and
interventional radiologists are trained on techniques to obtain
adequate tissue for biomarker testing. Till date, five such
programs have been conducted in Tata Memorial Hospital and
one program each at RGCI, CMC, and Indo American. The
outcomes of such training will be evaluated taking feedbacks
from the delegates and will be published.

Joint collaboration of academia and industry is the need of hour
to improve the molecular diagnosis of lung cancer in India.
This will go a long way in ensuring proper patient care in the
era of targeted therapy for lung cancer in our country.

Conclusion

Importance of predictive and prognostic biomarkers for the
management of lung cancer patients is increasing. There is
an urgent need to increase the awareness among general
physicians, pulmonologists, interventional radiologists and

oncologists regarding the importance of adequate samples
required for molecular testing. There is scope and need for
reduced turnaround time for molecular testing. Increasing
application of liquid biopsy will help in initial diagnosis as
well as at relapse/follow up, especially for patients with poor
performance status and/or difficult access to tumor site.
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