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ABSTRACT

Background: Asian patients with adenocarcinoma of lung have higher incidence of epidermal growth factor receptor
mutations which predict increased response and survival in patients to oral tyrosine kinase inhibitors. This study was
conducted to study the frequency of epidermal growth factor receptor mutation in patients in Nepal and compare

the outcome in epidermal growth factor receptor mutated versus non-mutated patients receiving standard therapy.

Methods: This is an observational study conducted among newly diagnosed patients with stage IV adenocarcinoma
of lung in Bir Hospital from April 2017 to June 2018. Demographic and clinical data collection along with epidermal
growth factor receptor mutation testing was done. Patients with epidermal growth factor receptor mutations received
Gefitinib while non-mutated patients received systemic chemotherapy. Response evaluation, progression free survival

at 1 year, objective response rate and quality of life were compared. Follow up period was for 1 year.

Results: Eighty three (33%, n=253) patients were diagnosed with adenocarcinoma of the lung with mean age at
diagnosis being 59.4 years. epidermal growth factor receptor mutations were found in 29% patients. Complete
response was achieved in 9.1% vs 3.0 % (p=0.46), objective response rate was 27.3% versus 15.2% (p=0.23),
progression free survival at 1 year was 39% vs 27%, (p = 0.29) and mean score of global health status was 68.1 versus

61.6 in epidermal growth factor receptor mutated versus non-mutated (p = 0.036).

Conclusions: The frequency of epidermal growth factor receptor mutation in patients with adenocarcinoma of
the lung was lower than in Eastern Asian studies, but higher than in western populations. epidermal growth factor
receptor mutated patients had improved survival, better treatment response and quality of life in comparison with

non-mutated.
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INTRODUCTION mutations in Exon 18 through Exon 21 of EGFR gene has
been associated with better response to the anti-EGFR
therapies (Tyrosine Kinase Inhibitors).” The transition in
histologic profile from squamous to adenocarcinoma has
also been observed in India in past decades following
global trends. This study aims to determine the EGFR
mutation frequency, prognostic significance and outcome
to treatment with TKIs in EGFR mutated compared to

Lung cancer is the leading cause of cancer deaths
worldwide. According to Globocan 2020, total number of
new lung cancer cases in Nepal was 2,505 (12.2%) of all
cancer cases and 16.8% of all cancer related deaths. Non-
small cell lung cancer (NSCLC) comprises approximately
80% to 85% of all lung cancers and the majority of
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patients present with advanced or metastatic disease.
Epidermal growth factor receptor (EGFR) is the somatic
mutation in NSCLC, seen more frequently in certain
population groups i.e. East Asian, including China,
Japan, Mongolia, Korea; nonsmoking females with
adenocarcinoma. The presence of activating or driver

standard platinum based therapy in EGFR non-mutated
patients in our population.

METHODS

A prospective observational study was carried out in Bir
Hospital from April 1 2017 to July 1, 2018 after ethical
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clearance by the Institutional Review Board, NAMS.
Informed written consent was taken from all participants
before enrolling in the study.

Patients of age > 18 with pathologically confirmed
adenocarcinoma stage IV giving informed consent were
eligible for the study. Patients with deranged liver
function test (grade 2) or deranged renal function tests
(grade 2) were excluded from the study.

Convenience Sampling was done as all patients who
were eligible for the study were enrolled in the study.
The estimated sample size using n = Z2P (1-P)/ d’was 66
and considering a dropout rate of 10% a total 72 patients
were enrolled in the study.

All patients eligible for the study presenting to
Oncology Out-Patient (OPD) or In-Patient or Emergency
Department during the study period were enrolled in
the study. Eligibility criteria were judged during the
initial clinical evaluation of the patient. An informed
written consent was obtained before the study was
carried out. Demographic data of patients were
collected. Standardized data collection sheets were
used to record the data. Samples for EGFR mutation,
i.e. [Exon 18 (G719C/S/A), Exon 19 - del/ins, Exon 20
(V765A/ T783A), Exon 21 ( L858R/ L861Q] analysis were
obtained from primary or metastatic lesions by imaging
or bronchoscopic guided biopsy or pleural fluid cytology
or blood. EGFR mutation analysis was not available in Bir
Hospital. So, these tests were done in Decode Genomics
and Research Center, Sinamangal, using Real Time PCR
technique for detection of mutations on EGFR gene using
FDA approved TheraScreen EGFR mutation kit. Routine
blood investigations including complete blood count,
random blood sugar, renal function test, liver function
test were sent before starting treatment. The Tyrosine
Kinase Inhibitor (TKI) (Tab. Gefitinib 250 mg, once a
day till disease progression or unavoidable toxicity) was
prescribed to EGFR mutation (Exon 18,19,21) positive
patients and mutation negative patients were given
standard chemotherapy (Pemetrexed 500mg/ m? and
Cisplatin 75 mg/ m?, every 21 days for 4 to 6 cycles
or Cisplatin 25 mg/ m? for 3 days and Etoposide 100
mg/m? for 3 days for 6 cycles) following treatment
protocol of Department of Clinical Oncology, NAMS.
Patients were given options to choose between these
two chemotherapy regimens as per their choice. In case
of disease progression, patients were allowed to receive
second line treatment as per the protocol of Department
of Clinical Oncology. Patients were counseled about
their disease status and treatment procedures. Clinical
outcomes including response to targeted therapy,
response to standard chemotherapy, disease progression,

survival outcome (Progression free survival at 1 year),
quality of life and assessment of adverse effects were
evaluated. The patients were followed up for 1 year.

RECIST version 1.1 criteria was used for measuring
treatment response in both standard platinum-based
chemotherapy and TKI arm. Progression free survival
at 1 year was evaluated for all patients to determine
disease progression following treatment. EORTC QLQ-C
30 (version 3) questionnaires, a multidimensional
general cancer specific questionnaire, were validated
and used as a tool for evaluating quality of life, after
taking permission from the EORTC Quality of life
department, Brussels. The raw score was then converted
to the linear score between range of 0 to 100 as per
the EORTC Scoring manual. These questionnaire modules
were used at the time of diagnosis that is baseline,
and 1 month after treatment completion in patients
receiving standard chemotherapy and after 3 months in
patient receiving Gefitinib. The QLQ-C30 incorporates 5
functional scales (physical, role, cognitive, emotional
and social); three symptom scales (fatigue, pain, nausea
and vomiting); a global health status/ QoL scale; number
of single items assessing additional symptoms commonly
reported by cancer patients (dyspnea, loss of appetite,
insomnia) and perceived financial impact of the disease.
Assessment of adverse effect was done using CTCAE
version 5 criteria.

Data collection was done on a standardized data
collection sheet. Patient’s identification number,
age, sex, ethnicity, address, education status, height,
weight, body surface area, occupation, smoking status,
date of enrollment, AJCC stage, EGFR mutation status
and type of mutation, treatment regimen, treatment
response as per RECIST criteria, disease progression,
adverse effects and quality of life using EORTC QLQ-C30
questionnaire were recorded in the sheet. EORTC QLQ
C30 was available in Nepali format. So, questions were
asked verbally to the understanding of the patient and
were recorded in the sheet.

Data analysis was done upon completion of the study.
The data were entered using SPSS version 20 statistical
software. Statistical analysis was also done using SPSS
software after entering the data on a master chart.
Frequencies and percentages were obtained for each
of the categorical variables. Mean and median was
performed for continuous variables. Comparisons
between the two groups were assessed using Chi
square x2 test. Subgroup analysis were performed using
crosstabs to evaluate the study outcomes. A two-tailed
level of significance at P value of < 0.05 was considered
significant and applied to all statistical tests.
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RESULTS

Over the period of 1 year, a total of 253 patients were
diagnosed with lung cancer. Out of these, 83 (33%)
patients were diagnosed with adenocarcinoma via
biopsy or cytology reports. 72 patients were enrolled in
the study after confirming eligibility. Two EGFR mutated
patients did not take the allocated treatment and three
non mutated patients defaulted after one month.

Of the 83 patients diagnosed with adenocarcinoma
45 (54%) were males and 38 (46%) were females. The
mean age at diagnosis was 59.4 years. Age at which
adenocarcinoma of the lung was most commonly
observed was between 61-70 years, which was 31.8%.
Fifty eight percent of the study population had history
of smoking of which 63% had a pack year of less than
10. Majority of the patients were illiterate (61%). EGFR
mutations were found in 29% of all the patients.

For the sake of the comparison, 33 patients were taken
each in EGFR mutated and non- mutated arms for further
analysis. Majority of the patient had tissue biopsy sample
for EGFR mutation analysis (21 patients in mutated and
18 patients in non mutated). 60% of the non- mutated
patients were smokers whereas 55% of EGFR mutated
patients were smokers. Amongst the EGFR mutated
patients, Exon 21 (L858R) mutation was the most
common mutation, followed by Exon 19 deletion. Among
EGFR non mutated, 26 patients received Pemetrexed/
Cisplatin regimen and 7 patients received Cisplatin/
Etoposide regimen. All EGFR mutated patients received
Gefitinib.

In our study 9% of the EGFR mutated patients had a
complete response which was higher than non-mutated
patients (3%) however the difference was not found to
be statistically significant (p=0.46). EGFR non mutated
patients had more progressive disease than mutated
patients as seen in Figure 1.
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Figure 1. Comparison of treatment response among

EGFR mutated and non-mutated patients.

The percentage of EGFR mutated patients versus non-
mutated patients with progression free survival at 1 year
was 39% [95% Cl (25-56)%]vs 27% [95% Cl (15-44)%] (p =
0.29). The median PFS was 11 and 9 months for EGFR
mutated and non-mutated respectively (p = 0.045). A
time to event graph is shown in Figure 2.
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Figure 2. Time to event graph of progression free

survival in Mutated (EGFR-mut) versus non-mutated
(EGFR-wt).

There were five functioning scales that were assessed
before and after 1 month of chemotherapy completion
or after 3 months of targeted therapy. In the non-
mutated arm receiving chemotherapy, there was
clinically significant (difference (A) >10) improvement
in all 5 scales and there was a statistically significant
difference (p<0.05) in Emotional functioning. Similarly
in the targeted therapy arm, after three months all 5
scales showed clinically significant improvement and
statistically significant improvement in Emotional
functioning (p<0.05) as seen in Table 1.

In targeted therapy after 3 months, there was statistically
significant improvement in fatigue (p<0.05) and clinically
significant improvement in all other symptoms. There was
clinically significant difference in physical functioning in
the targeted therapy arm (difference (A)>10) compared
to the chemotherapy arm. There was clinically and
statistically greater improvement in nausea, insomnia
and appetite loss (p<0.05) in the targeted therapy arm
as seen in Table 1.

There was a statistically significant improvement
of Global health status calculated according to the
EORTC QLC-30 in the Gefitinib arm as compared to the
chemotherapy arm (p<0.05) as seen in Table 2.



Table 1. Mean scores(standard deviation) and mean
difference of quality of life scales for functioning and

symptom scales, after chemotherapy (1 month after
treatment completion) and after Targeted Therapy (3
months after starting treatment).

After Mean
(Ez(agéo ?rf;?;gyhemo- -trﬁggr’glt;d [()Aif;ference value
E’Srﬁ‘tfg;mg 55.55 (17.05) (6166%0) S 0213
Rote i g 48.48 (14.04 ?263.’.2757) +7.77  0.060
cocial ng 4949 (14.11) (5232'.725) +424 0211
fmﬂgg‘;ﬁg 67.98 (21.96) ?fff_,’) +0.7 0.731
cogritive g 48.98 (13.78) (52"3;_2757) +7.27  0.073
Pain 18.68 (14.88) 21"5’26) -2.02 0.670
Fatigue  37.03 (20.90) (2266?31) -10.44  0.338
Nausea  19.18 (15.09) (71'8?22) S12.42 0.010
Dyspnoea  24.24 (23.96) 2148'?28) -10.1 0.144
Insomnia  60.60 (28.20) 25‘2'?188) -42.42  0.005
Lbpetite 60,60 (28.20) 2;2'.1188) 4242 0.005
Pnancia  47.47 (25.04) f23f237) -4.04  0.870

Table 2. Mean scores (standard deviation), difference
of global health quality of life after chemotherapy (1

month after treatment completion) and after Targeted
Therapy (3 months after starting treatment).

After Mean
EORTC After .
QLQ-C30 Chemotherapy Iﬁ(regrggt)?/d l()Aﬂ;ference Value
Global
Health  61.61(27.47) ?282'055) +6.46  0.036
Score :

One patient receiving gefitinib had grade 3 skin
toxicity. Chemotherapy induced nausea and vomiting,
myelosuppression and peripheral sensory neuropathy
(either grade 1 or grade 2) were the most common
toxicities in patients receiving standard chemotherapy.

DISCUSSION

Our study showed that 33% of all lung cancer patients
had adenocarcinoma. Majority of the patients were male
and were either current or ex-smokers.This is contrary

to the fact that adenocarcinoma is more common in
non-smokers and women. This is similar to a study in
India where 28.3% of the patients were diagnosed with
adenocarcinoma within NSCLC and 86% were male with
the ratio of men to women was 7.4. Majority of patients
(78.3%) were current/ ex-smokers.

The incidence of EGFR mutation in our population was
found to be 29% which is similar to a study done in Tata
Memorial Hospital, India where they found the incidence
to be 35%.

In the PIONEER study, the most common mutations were
exon 19 deletion and L858R point mutation in exon 21. In
contrary, the most common EGFR mutations found in our
study was exon 21 (L858R) followed by exon 19 deletion.

Thus, the frequency of EGFR-mutation in adenocarcinoma
of the lung in our study was lower than in Eastern Asian
studies, but higher than in western populations and
the frequency of Exon 21 mutation was higher than in
western or eastern Asian studies.

In a study by Noronha V et al® the PFS for patients with
EGFR mutation was significantly longer at 10 months,
as compared to an estimated PFS of 2 months for EGFR
negative patients. The estimated median OS of the
patients with EGFR mutation was significantly longer at
21 months, as compared to 10 months for EGFR non-
mutated. The response rate to TKI for mutation positive
was 74%, while in mutation negative was 5%.

The trial called IPASS by Tony S. Mok et al provided strong
evidence for testing for EGFR in the first-line setting
where the objective response rate and progression-free
survival (PFS) was significantly longer in EGFR patients
treated with Gefitinib than it was among patients who
received platinum-based chemotherapy.

In our study, complete response was high in EGFR
mutated patients than non-mutated patients, while non
mutated patients had more progressive disease than
mutated patients.The median progression free survival
for EGFR mutated patients was higher than in non-
mutated (11 months versus 9 months)

Objective response rate was also high in EGFR mutated
patients in comparison to EGFR non-mutated. Although
the differences in survival were not statistically
significant possibly due to our smaller sample size,
this shows that there is a possibility that the presence
of EGFR mutation and its subsequent treatment is
associated with a favorable prognosis and it can be used
as a prognostic biomarker.
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We also observed in our study that there was significant
improvement in physical, role, social, emotional and
cognitive functioning scales, as well as quality of life on
global health scale after Gefitinib.

Thus, EGFR mutated patients treated with gefitinib had
improved quality of life in comparison with EGFR non
mutated patients treated with chemotherapy.

Our study had, however, several limitations. The most
important being that the sample size was small for
comparison of outcomes. We also had a short follow up
period to confidently interpret the survival outcome,
drug induced long term toxicities, further change in
different functioning scales of EORTC-QoL in a longer
time frame. As the study was conducted in a single
center, the study outcome could not represent the whole
Nepalese population.

CONCLUSIONS

Our study confirms the importance of molecular testing
in the adenocarcinoma patient subgroup with an aim to
identify the exact molecular targets that can benefit
from the newer generation of targeted therapies in
our part of the world as well. The frequency of EGFR
mutation in this study was lower than in Eastern Asian
studies, but still higher than in western population. So,
it is recommended to do pre-emptive EGFR testing in all
patients diagnosed with advanced adenocarcinoma lung.
Larger studies are needed to properly validate EGFR as a
prognostic biomarker in adenocarcinoma lung.
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