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Purpose: To investigate the efficiency and safety of afatinib in combination with bevacizumab in patients with non-small cell lung
cancer (NSCLC) harboring epidermal growth factor receptor (EGFR) G719X, S768I, and L861Q mutations.

Patients and Methods: We retrospective studied treatment naive patients with local advanced or metastatic non-small cell lung
cancer harboring EGFR G719X, S7681, and L861Q mutations from January 2017 to August 2021. EGFR tyrosine kinase inhibitors
(TKIs) were the first-line treatment in all patients. The demographic, clinical data and treatment results were collected and analyzed.
Results: A total of 12 Chinese patients were studied. There were seven EGFR G719X mutations, three of the seven patients with
single mutation and the others with compound mutations. Four patients had EGFR S7681 mutations and one of them with single
mutation. Four patients had EGFR L861Q/P mutations and one of them with compound mutations. The overall response rate of the
EGFR TKIs treatment was 58.33% (7/12). The median progression-free survival (PFS) was 11.0 months, and median overall survival
(OS) was 35.40 months. Two of five (40%) patients had required EGFR T790M mutations after TKIs were resistant. The side effects
were mild to moderate hand-foot-syndrome, hypertension, and proteinuria.

Conclusion: Afatinib in combination with bevacizumab are effective and safe in the management of patients with NSCLC harboring
EGFR G719X, S768I, L861Q/P single or compound mutations.

Keywords: epidermal growth factor receptor tyrosine kinase inhibitor, uncommon EGFR mutations, non-small-cell lung cancer,
afatinib, bevacizumab

Introduction

Epidermal growth factor receptor (EGFR) gene somatic mutations in the kinase domain are found in approximately 40-58%
and 17-21% of patients with non-small cell lung cancer (NSCLC) in Asians and in Caucasians, respectively.' The vast
majority of EGFR mutations comprise exon 19 deletion (45-50%) and the Leu858Arg (L858R) point mutation in exon 21
(40-45%).* These mutations are called sensitive EGFR mutations and hereafter referred to as “common or classic EGFR
mutations” which benefit from the treatment with EGFR tyrosine kinase inhibitors (TKIs).>® The other uncommon EGFR
mutations are insertions or duplications in EGFR exon 20, points mutations in EGFR exon 18 (eg, G719X, A, S or C), in
EGFR exon 20 (eg, S7681) and in EGFR exon 21 (eg, L861Q). The proportion of uncommon EGFR mutations among EGFR-
mutated NSCLC patients might be as high as 14%, but varies in different studies.” ® The uncommon EGFR mutations are not
as sensitive as classic EGFR mutations especially in the single mutation other than compound mutations.'®'* Due to the
limited number of cases, no prospective and large-scale clinical trials have investigated the clinical activity of EGFR TKIs in

patients with uncommon EGFR mutations.'®'""'*'* Data from several retrospective studies remain controversial and

International Journal of General Medicine 2024:17 5503-5510 5503
Received: 4 July 2024 © 2024 Han et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at httpx /Iwww.dovepress.com/terms.php
A 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati li nc/3.0/). By accessing the work

Accepted: 15 November 2024
Published: 25 November 2024

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-2895-4730
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Han et al Dove

insufficient.”'> Hence, we performed this study to evaluate the clinical features and the effect of first-line EGFR TKIs
treatment with or without anti-angiogenesis therapy in patients with uncommon EGFR mutations.

Methods

Patients and Treatment

We have retrospectively analyzed a consecutive database of NSCLC patients hospitalized in Qingdao Central Hospital,
University of Health and Rehabilitation Sciences during January 2017 to August 2021. All patients had histologically or
pathologically confirmed locally advanced or metastatic NSCLC. Amplification refractory mutation system (ARMS)
polymerase chain reaction (PCR) or next generation sequencing (NGS) with biopsied tissues were done and patients with
EGFR G719X, S768I, L861Q/P mutations were selected into the study. Chest computed tomography scanning was
performed every 6-8 weeks as a routine follow-up procedure and additionally as needed to confirm the patient response
and assess the disease progression. Selected patients were required to have at least one measurable disease, defined as at
least one lesion that can be accurately measured in at least one dimension (longest diameter should be recorded) as
>10 mm, using spiral computed tomography (CT) or magnetic resonance imaging (MRI). Furthermore, all patients were
aged 18-years or older, with adequate organ and marrow function, and Eastern Cooperative Oncology Group (ECOG)
performance status scores <2.

Afatinib (Giotrif, Boehringer-Ingelheim) was given orally at a dose of 40 mg daily, which could be adjusted to 30 mg
oral daily or 30 mg oral every other day if patient was not tolerant to the toxicity. Bevacizumab (Avastin, Roche) at
15 mg/kg, dissolved in 250mL normal saline intravenous infusion was given every 21 days until tumor progression,
patient death, uncontrolled toxicity or patient refusal.

Outcomes and Assessment
The progression-free survival (PFS), overall survival (OS), response rate, and toxicity were studied. Responders were
defined as patients who had confirmed complete or partial response. The PFS was measured from the first day of TKI
treatment until the first objective sign of disease progression or patient death; the overall survival was measured from
the day of treatment to the day of patient death. Tumour responses, which was evaluated based on Response Evaluation
Criteria in Solid Tumour, version 1.1 (RECIST, v1.1),'® were observed during the trial period and classified as the
following: complete response (disappearance of tumour lesions), partial response (a decrease of at least 30% in the sum
of tumour lesion sizes), stable disease (steady state of disease), or progressive disease (an increase >20% in the sum of
tumour lesion sizes). All adverse events were recorded and classified by grade, according to the National Cancer Institute
Common Terminology Criteria for Adverse Events, version 5.0."7

Tumour measurements with thoracic CT or MRI were performed at baseline, and every 8—12 weeks thereafter.
Patients’ compliance, treatment safety, and side effects were assessed every 2-3 weeks, at each check-up.

Statistical Analysis
The response rate, symptom reduction, and treatment-related adverse events were assessed with Fisher’s exact test. The
Kaplan-Meier method was used for survival analyses, and the Log rank test was used to test for significance. Cox
regression was used to analyze independent factors. P < 0.05 was considered statistically significant, and 95% confidence
intervals (95% Cls) were calculated. Statistical analyses were conducted using Sigmaplot 14 (Systat software Inc., USA).
This study was approved by the Ethics Committee of the Qingdao Central Hospital, University of Health and
Rehabilitation Sciences, and was performed in compliance with the provisions of the Good Clinical Practice guidelines,
the Declaration of Helsinki, and local laws.

Results

The demographic characteristics of the patients with uncommon EGFR mutations are listed in Table 1. Among the 12
patients, 41.7% (5/12) were male, 58.3% (7/12) were female. The median age was 57 year-old, and 75.0% (9/12) patients
were younger than 65 year-old. Most patients had a performance status score of 1 or 2 accessed by ECOG; and most of

5504 | "tes International Journal of General Medicine 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Han et al

Table | Clinicopathological Features and Patients Factors

Factors No. of Patients
(n=12) (%)
Gender
Male 5(41.7)
Female 7 (58.3)
Age (year)
<65 9 (75.0)
265 3 (25.0)
Smoking
Never 8 (66.7)
Ever/current 4 (33.3)
ECOG performance status
0 I (83)
| 7 (58.3)
2 4 (33.3)
Histology subtype
Adenocarcinoma I (91.7)
Adenosquamous | (8.3)
Stage
b I (83)
v I (91.7)
EGFR mutation
G719X 3 (25.0)
G719X + S768I 2 (16.7)
G719X + L861Q I (83)
G719X + E20Ins I (83)
S768I I (83)
S768I + L858R I (83)
L861Q 2 (16.7)
L861P I (83)

Abbreviations: EGFR, epidermal growth factor receptor; ECOG, Eastern

Cooperative Oncology Group.

them were non-smokers with stage IV disease (91.7%, 11/12). All patients were newly diagnosed and treatment naive.

The patients’ clinical data, EGFR mutations, therapy, and response are listed in Table 2. The objective response

(complete or partial response) according to RECIST, version 1.1 was 58.33% (7/12), and the stable disease was

Table 2 Clinical Data on Patients, EGFR Mutations, and Response

list | Gender | Age | Smoking Histology Stage | EGFR Mutation | Response | PFS (m)
| F 44 Never Adenocarcinoma v G719X PR 21.0
2 M 63 Current | Adenocarcinoma v G719A PR 4.0
3 M 73 Ever Adenosquamous I\ G719X PR 84
4 F 63 Never Adenocarcinoma v G719S, S768l SD 46.0
5 F 65 Never Adenocarcinoma v G719X, S768I PR 14.0
6 F 51 Never Adenocarcinoma B G719A, L86IQ PR 16.0
7 F 54 Never Adenocarcinoma v G719C, E20Ins SD 55
8 F 53 Never Adenocarcinoma v S768| PD 1.8
9 M 68 Current Adenocarcinoma \% S768l, L858R PR 15.5
10 M 58 Current | Adenocarcinoma v L861P SD 17.0
Il F 56 Never Adenocarcinoma \% L861Q SD 6.0
12 M 56 Never Adenocarcinoma v L861Q PR 8.5

Abbreviation: PFS, progression-free survival.
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33.33% (4/12), which were assessed by the study investigators. The median depth of remission rate of tumor (maximum
percentage change in tumor size compared with baseline) was 33.0% (Figure 1).

Of the enrolled 12 patients, the median PFS (Figure 2A) was 11.0 months (95% CI: 7.98-27.61), and median OS
(Figure 2B) was 35.40 months (95% CI: 24.17-46.24). The PFS was 9.60 months (95% CI: 2.48—-14.46) for patients
harboring a single mutation, and was 18.50 months (95% CI: 3.58-25.52) for patients harboring compound mutations
(p = 0.162) (Figure 3A); OS was not reached or 35.40 months (p = 0.279) (Figure 3B). Eight patients progressed on
Ist line therapy and five of them had re-biopsies on the newly developed lesions. NGS was done with re-biopsied
tissues and two (2/5, 40%) patients had acquired EGFR T790M mutations. Treatments and outcomes are
shown in Figure 4.

The side effects were mild to moderate hand-foot-syndrome, hypertension, and proteinuria. One patient developed
grade 3 proteinuria on the 21st cycle, and permanently discontinued bevacizumab. Hand-foot-syndrome was mainly
caused by afatinib use. Five patients acquired paronychia; all of them were improved by dose reduction and lotion
embrocation (Table 3).

Discussion
EGFR mutations are considered the most robust predictive biomarker for the clinical and radiographic responses attained

by EGFR TKIs in clinical practice. Single EGFR mutations or compound mutations can be identified by the sequencing
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Figure | Depth of remission according mutation sites and treatment methods.
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Figure 2 Kaplan-Meier analysis of progression-free survival (PFS) and overall survival (OS). Of the enrolled 12 patients, the median PFS (A) was |11.00 months (95% CI:
7.98-27.61), and median OS (B) was 35.40 months (95% CI: 24.17-46.24).
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Figure 3 Kaplan-Meier analysis of Progression-Free Survival (PFS) according to single or compound mutations. The PFS was 9.60 months (95% Cl: 2.48—14.46) for patients
harboring single mutation and was 18.50 months (95% ClI: 3.58-25.52) for patients harboring compound mutations (p = 0.162) (A); OS was not reached or was 35.40
months (p = 0.279) (B).
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Figure 4 Treatment and outcomes.
Abbreviations: A, afatinib; B, bevacizumab; CT, chemotherapy; O, Osimertinib.

of exon 18 to 21 of EGFR. EGFR mutations except L858R mutation and exon 19 deletion, are considered uncommon
mutations, which account for approximately 5.9% to 14.0% of all EGFR mutations, depending on the detection methods
and different studies.”'®'*'®!* Of the group with uncommon EGFR mutations, EGFR G719 and L861Q represent
a major portion and the single uncommon mutation and compound uncommon mutation are presented equally.'%!%!%20
The prevalence of exon 20 insertions in all EGFR mutations range between 1% and 10% and generally falls between 4%
to 5%.'%2'*? The most frequently found insertion site is between Asp770 and Asn771, followed by Val769 Asp770, the
two insertion sites account for around 50% of exon 20 insertions.?'*> EGFR exon 20 insertions are highly diversified in
terms of insertion patterns and co-occurring mutations and these insertion variants show different clinical responses to
various EGFR TKIs.?* Patients with single EGFR exon 20 insertions were not included in this respective study.

The objective response rate (ORR), mPFS, and mOS in patients harboring uncommon mutations treated with first-
generation TKIs (gefitinib or erlotinib) are in high variation, and are all inferior compared to the classical EGFR L858R
or exon 19 deletions.>'*'>? Patients with EGFR G719X, S7681, or L861Q single mutation have low response rates and

short PFS and OS compared to compound mutations.'***2°
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Table 3 Summary of Adverse Events

Adverse Events Case (%) (N = 12)
All Grade | Grade 3-4

Nausea 3 (25.0) 0 (0)
Loss of appetite 3 (25.0) 0 (0)
Stomatitis 4 (33.3) 0(0)
Diarrhea 5 41.7) 0 (0)
Paronychia 541.7) 0 (0)
Hypertension 2 (16.7) 0 (0)
Hand-foot syndrome 9 (75.0) 1 (8.3)
Gingiva bleeding 3 (25.0) 0 (0)
Proteinuria 4 (33.3) 1 (8.3)
Headache 2 (16.7) 0 (0)
Faintness 2 (16.7) 0 (0)

In this study, the ORR was 58.33% (7/12), the median PFS was 11.0 months and the median OS was 35.40 months.
These results were comparable to the patients harboring sensitive EGFR mutations treated with 1st generation EGFR
TKIs and bevacizumab.?®

Furthermore, from post-hoc analysis of LUX-Lung 2, LUX-Lung 3, and LUX-Lung 6 clinical trials on afatinib, the
reported ORRs were from 8.7% to 71.1%, and median PFS were from 2.7 months to 10.7 months, with remarkable
inconsistency.'>?” Results in this study also showed combined mutations of EGFR uncommon mutations have high
response rates and longer PFS than single mutations.

First generation EGFR TKIs were not enough to suppress the activity of single uncommon EGFR mutations in
patients with non-small cell lung cancer. It also had been reported that 1st generation EGFR TKIs alone had low response
rates, short mPFS and mOS in patients with a single uncommon EGFR mutation.'*'>® In this study, patients with an
EGFR single uncommon mutation, the median PFS was 9.60 months and was 18.50 months with compound mutations. It
indicated that, EGFR uncommon mutations were sensitive to afatinib combined with bevacizumab therapy, while,
compound mutation was more sensitive.

There were five patients re-biopsied with newly developed lesions after disease progression, two (40%) of them
acquired EGFR T790M mutations tested by NGS, hence, acquired EGFR T790M mutation could happen in a reasonable
rate in patients with uncommon EGFR mutation resistant to 1st or 2nd generation EGFR TKIs and bevacizumab.

To our knowledge, this was the first report on afatinib in combination with bevacizumab in the management of
uncommon EGFR mutations in non-small cell lung cancer. It had a high response rate and durable PFS and OS. The
present study, however, did have some limitations. This was a respective study with a relatively small sample size, which
can potentially cause selection bias. The relatively short follow-up period compared to other studies can affect the
statistical power. The predictive value of afatinib in combinations with bevacizumab in the treatment of uncommon
EGFR mutations in this study should be further explored in randomized settings.

Conclusions

Afatinib in combination with bevacizumab is effective and safe in the management of patients with NSCLC harboring
EGFR G719X, S7681, L861Q/P single or compound mutations. 40% patients have acquired EGFR T790M mutation after
resistant afatinib plus bevacizumab therapy. Continuous follow-up is needed, and randomized studies with more patients
enrolled is needed in the future.

Data Sharing Statement
The dataset generated and/or analyzed during the current study are available from the corresponding author upon
reasonable request.
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