
Frontiers in Oncology | www.frontiersin.org

Edited by:
Muhammad Abbas,

Riphah International University,
Pakistan

Reviewed by:
Murad Habib,

Pakistan Institute of Medical Sciences,
Pakistan

Xiaoyou Li,
Nanjing Medical University, China

*Correspondence:
Yong He

heyong8998@126.com

Specialty section:
This article was submitted to

Thoracic Oncology,
a section of the journal
Frontiers in Oncology

Received: 14 February 2022
Accepted: 17 March 2022
Published: 21 April 2022

Citation:
Wang Y, Han R, Zhu M, He T and He Y

(2022) Case Report: Durable
Response to the Combination of

Brigatinib and Cetuximab Plus Icotinib
in a NSCLC Patient Harboring EGFR

L858R-T790M-cis-G796S and L718Q
Resistance Mutations Following
Progression With Osimertinib.

Front. Oncol. 12:875313.
doi: 10.3389/fonc.2022.875313

CASE REPORT
published: 21 April 2022

doi: 10.3389/fonc.2022.875313
Case Report: Durable Response to
the Combination of Brigatinib and
Cetuximab Plus Icotinib in a NSCLC
Patient Harboring EGFR L858R-
T790M-cis-G796S and L718Q
Resistance Mutations Following
Progression With Osimertinib
Yubo Wang, Rui Han, Mengxiao Zhu, Tingting He and Yong He*

Department of Respiratory Medicine, Daping Hospital, Army Medical University, Chongqing, China

The efficacy of osimertinib is severely limited by the emergence of EGFR C797S, which is
detected in either the cis or trans position with T790M when osimertinib is used as a
second-line treatment, and which is largely identified in combination with an EGFR 19
deletion. The EGFR T790M-cis-G796S mutation, which also occurs in exon 20 as C797S,
participates in osimertinib resistance. To date, limited data for overcoming this resistance
mutation have been reported. Here, we report data for an advanced NSCLC patient who
developed EGFR L858R-T790M-cis-G796S and EGFR L718Q resistance co-mutations
following progression with osimertinib. Such a case has rarely been reported, and under
chemotherapy guidelines for this situation, no other effective treatment is recommended.
The patient in our case experienced remarkable clinical improvement and good tolerance
to the combination target therapy of brigatinib and cetuximab plus icotinib. At the time of
our patient’s last follow-up and prior to publication, our patient had reached more than 9
months of progression-free survival (PFS) and felt very well. Our finding provides clinical
evidence that the combined target therapy of brigatinib and cetuximab may potentially be
an effective treatment strategy for patients with an acquired EGFR T790M-cis-G796S
resistance mutation following osimertinib treatment.

Keywords: brigatinib, cetuximab, T790M-cis-G796S, NSCLC, osimertinib resistance
INTRODUCTION

The third-generation, irreversible epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-
TKI) osimertinib targets both the EGFR-sensitive mutation and the EGFR T790M resistance mutation
following the progression of first- or second-generation EGFR-TKIs. Yet, most patients that have
progressed on osimertinib have been found to have activation bypass pathways or newly acquired EGFR-
resistant mutations (1). Recently, greater numbers of EGFR mutations have been determined for
patients. However, the roles of these EGFR mutations in osimertinib resistance remain unknown. The
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EGFR L718Q and EGFR G796S mutations have been reported to
participate in osimertinib resistance, although limited data related to
overcoming these resistance mutations have been reported (2, 3).
Since there is currently no effective treatment strategy, with the
exception of chemotherapy, understanding triple EGFR mutations
in cis is now an unmet need. The combination of brigatinib and
cetuximab has been reported to be an effective treatment for patients
who acquire EGFR T790M-cis-C797S-mediated resistance to
osimertinib (4). As such, brigatinib and cetuximab may be a
promising treatment strategy for triple EGFR-resistant mutations.

Here, we report the first successful case for the combined use
of brigatinib, cetuximab, and icotinib as a treatment for
overcoming the resistance co-mutations of L858R-T790M-cis-
G796S and EGFR L718Q following progression with osimertinib.
CASE PRESENTATION

In April 2018, a 61 year-old Chineseman, whowas a former smoker,
was diagnosed with Stage IV (T1N2M1) lung adenocarcinoma at
Daping Hospital, located in Chongqing, China. Owing to the
detection of an EGFR L858R mutation in tumor biopsy sample
using the amplification-refractory mutation system (ARMS), the
patient received gefitinib 250 mg/qd as a first-line treatment. The
best objective response (OR) was a partial response (PR), with the
carcinoma embryonic antigen (CEA) level decreasing from109.38 to
14.65 ng/ml (Figure 1). The patient experienced an increase in
aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) levels during treatment with gefitinib. In December 2018,
8.1 months from the time of diagnosis, the patient developed
progressive disease in the lung. Liquid biopsy from plasma using
next-generation sequencing (NGS) identified T790M (mutant allele
frequency (MAF): 2.60%) and L858R (MAF: 5.17%) mutations.
Given this outcome, osimertinib 80 mg/qd was initiated, and the
best ORwas PR. Unfortunately, in September 2020, the patient once
again experienced disease progression following 21.7 months of
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osimertinib treatment, with the CEA level increasing to 48.39 ng/
ml. Chest CT scans revealed an enlargement of the primary lung
tumor. Liquid biopsy NGS testing from plasma indicated that the
EGFR L858R (MAF: 2.52%) and T790M (MAF: 0.22%) mutations
remained. A new EGFR L718Q (MAF: 1.91%) mutation
additionally emerged.

L718Q has been reported to be a resistance mechanism for
osimertinib, although, according to previous reports (5, 6), it
may be sensitive to first- or second-generation EGFR-TKIs.
Given the hepatotoxicity of gefitinib and the fact that our
patient’s T790M mutation still existed, osimertinib 80 mg/qd
plus icotinib 125 mg/tid was administrated beginning in October
2020. The best OR was stable disease (SD), with the CEA level
decreasing to 17.09 ng/ml. Approximately 2.2 months later, the
patient developed a cough and dyspnea, with the CEA level
increasing to 96.00 ng/ml. Chest CT scans indicated that
lymphangitic carcinomatosis had appeared. A plasma-based
NGS assay was again performed and yielded a new EGFR
G796S (MAF: 0.84%) mutation and a PIK3CA (MAF: 0.13%)
mutation, in addition to the previously determined EGFR L858R
(MAF: 2.30%), T790M (MAF: 0.78%), and L718Q (MAF:
1.41%) mutations.

For our patient, the EGFR G796S mutation, which also
occurred in exon 20, existed in cis for T790M. T790M-cis-
G796S has been reported to be a resistance mechanism for
osimertinib and the lack of recommendations for subsequent
treatment (2). Based on our previous studies, we understood that
combined targeted therapy, consisting of brigatinib and
cetuximab, may be an effective treatment strategy for patients
with EGFR T790M-cis-C797S occurring in exon 20 and having a
resistance to osimertinib (4). Therefore, since, at this point, no
other targeted therapy options for EGFR T790M-cis-G796S and
L718Qmutations existed given previous treatment interventions,
beginning in February 2021, we decided to treat our patient with
brigatinib (taken orally once daily at an initial dose of 90 mg for 7
days and increased to 180 mg from day 8) and cetuximab (500
FIGURE 1 | The therapeutic regimens received, the associated best objective response (OR), progression-free survival (PFS), the CEA for each line of therapy, and
the major mutations detected. PR indicates a partial response. SD indicates stable disease.
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mg/m2, administered intravenously on days 1 and 8 for a 21-day
cycle) in combination with icotinib.

Given this new treatment plan, our patient’s cough and dyspnea
were significantly and quickly relieved. A follow-up CT scan
demonstrated that the lung primary lesion had obviously shrank
and that the best OR was PR. Until the time of the last follow-up
and at the time of publication, our patient was still responding to the
brigatinib and cetuximab plus icotinib treatment, with a PFS of
more than 9 months. To date, the only reported treatment side
effects have been a grade II rash and grade I fatigue.

DISCUSSION

Resistance mechanisms for osimertinib have been investigated
for a long period of time. However, some resistance mechanisms
remain largely unknown. The efficacy of osimertinib as a second-
line treatment is severely limited by the emergence of EGFR
C797S, detected in either the cis or trans position with T790M,
and mostly identified in combination with an EGFR 19 deletion.
Like EGFR C797S, EGFR T790M-cis-G796S mutation also
occurs in exon 20 and participates in osimertinib resistance as
well. However, limited data for overcoming this resistance
mutation have been reported (3). EGFR G796S in cis with
T790M indicates that a combination of different generations of
EGFR-TKIs are unlikely to be successful (3).

A previous case report described a patient with an EGFR
L858R-T790M-cis-G796S mutation following osimertinib
treatment that was enrolled in a clinical trial of pembrolizumab
in combination with the oral IDO-1 inhibitor epacadostat; the
patient reached PR for at least 5 months (2). A recently updated
case report for the same patient indicated that the patient
responded to the treatment of amivantamab (JNJ-61186372) for
more than 100 days following progression with pembrolizumab
(7). Although the above treatments may be effective, the
accessibility of these drugs prevents clinical application. The
guideline for treatment following the progression of late-line
osimertinib is limited, with only local therapies and systemic
therapies such as chemotherapy being recommended.

Forour case, in addition to anEGFRT790M-cis-G796S resistance
mutation, EGFR L718Q also still existed, which increased treatment
difficulty. Due to the lack of recommendations for subsequent
treatment, with the exception of chemotherapy, we employed
brigatinib and cetuximab, based on our previous experience (4), in
order to overcome the EGFR L858R-T790M-cis-G796S-resistant
mutation. Icotinib was continued as treatment for the EGFR
L718Q mutation that still existed. Our patient provided written
informed consent to receive this combination therapy. Fortunately,
this combination targeted therapywas successful.After receiving four
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lines of targeted therapy, the PFS for our patient reachedmore than 9
months and he was, at the time of publication, still receiving this
combination treatment.

Despite the fact that the three targeted drugs are currently being
taken together, tolerant toxicity has been maintained. To our
knowledge, this is the first case report that provides clinical
evidence that brigatinib combined with cetuximab is a promising
strategy for resolving EGFR L858R-T790M-cis-G796S-resistant
mutation following osimertinib progression. Although, here, we are
just providing a case report, we hope our experience can still shed
some light for overcoming this EGFR tertiary-resistant mutation.
CONCLUSION

In this case report, we presented the first successful case of the
combined use of brigatinib, cetuximab, and icotinib for
overcoming the resistance co-mutations of EGFR L858R-
T790M-cis-G796S and L718Q following progression with
osimertinib. Our findings provide clinical evidence that the
combined targeted therapy of brigatinib and cetuximab may be
an effective treatment strategy for patients with an acquired
EGFR T790M-cis-G796S resistance mutation following
osimertinib progression.
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