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Rare coexistence of disease or pathology

The coexistence of multiple oncogenic drivers in non-small cell lung cancer (NSCLC) is a rare and diagnostically
challenging molecular configuration. Conventional polymerase chain reaction (PCR)-based testing may fail to
detect co-occurring genomic alterations, potentially limiting therapeutic options, particularly in resource-con-
strained settings.

We describe the case of a 54-year-old non-smoking woman diagnosed with Stage IllA lung adenocarcinoma
in 2020. Initial PCR-based molecular testing was negative for EGFR mutations. Following disease progression
with brain metastases and severe chemotherapy toxicity, stepwise molecular profiling in a resource-limited set-
ting identified HER2 (ERBB2) amplification via fluorescence in situ hybridization (FISH). The patient achieved
23 months of clinical and radiological stabilization on trastuzumab. Subsequent next-generation sequencing
(NGS) analysis of archived tissue revealed a previously undetected estimated glomular filtration rate (EGFR)
L858R mutation. In late April 2025, new lesions appeared in the lungs, indicating disease progression. Based
on the previously verified EGFR L858R mutation, the treatment strategy was revised and gefitinib was initiat-
ed in May 2025.

This case illustrates that co-occurring EGFR and HER2 alterations can remain undetected following initial lim-
ited molecular testing, and that stepwise molecular profiling in a resource-constrained setting can facilitate
identification of therapeutically actionable targets. The sequential clinical responses observed are consistent
with the biological relevance of both alterations, although broader conclusions regarding diagnostic strategy
or driver hierarchy cannot be drawn from a single observation.
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Introduction

Lung adenocarcinoma is the most common histological sub-
type of non-small cell lung cancer (NSCLC) and demonstrates
marked molecular heterogeneity. Identification of clinically rel-
evant driver alterations plays a central role in treatment selec-
tion and prognostic assessment [1,2]. Among the most common
oncogenic drivers in NSCLC are EGFR mutations, particularly in
never-smokers and Asian populations [3]. Alterations involv-
ing the ERBB2 (HER2) gene, including amplification and muta-
tion, occur less frequently but are also regarded as potential-
ly therapeutically relevant molecular events [4]. Importantly,
these 2 types of HER2 alterations are biologically and thera-
peutically distinct: HER2 mutations, most commonly exon 20
insertions, function as classical oncogenic drivers and have
demonstrated sensitivity to novel antibody-drug conjugates
such as trastuzumab deruxtecan, whereas HER2 amplification
represents gene copy number gain associated with more het-
erogeneous biological behavior and less predictable response
to HER2-targeted therapies, including conventional anti-HER2
antibodies such as trastuzumab [5,6].

Coexisting EGFR mutations and HER2 amplification are a rare
and clinically challenging molecular subset of NSCLC. Initial
PCR-based molecular testing may fail to detect co-occurring ge-
nomic alterations, potentially limiting treatment options. Here,
we describe a case in which co-occurring EGFR L858R muta-
tion and HER2 amplification remained undetected following
initial limited molecular testing, and in which stepwise molec-
ular profiling in a resource-constrained setting facilitated iden-
tification of therapeutically actionable targets.

Case Report

In October 2020, a 54-year-old woman (medical history: nev-
er smoked, no family history of cancer) presented with weight
loss and a dry cough. A computed tomography (CT) scan of the
chest revealed a 3.9 x 2.9 cm lesion in the upper lobe of the
right lung with polycystic margins, a solid center, and a periph-
eral “ground-glass” component (Figures 1, 2).

Surgical Intervention and Histopathology

On October 21, 2020, an extended right upper lobectomy with
systematic mediastinal lymph node dissection was performed.
The early postoperative period was complicated by iatrogenic
injury to the membranous portion of the trachea and the right
main bronchus, which required immediate surgical correction.

Histological examination confirmed the diagnosis of moderately
differentiated G2 adenocarcinoma with invasion into the viscer-
al pleura. Tumor cells were detected at the bronchial resection
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Figure 1. Initial chest computed tomography scan showing a
mixed ground-glass and solid lesion in the right upper
lobe.

Figure 2. Contrast-enhanced chest computed tomography scan
highlighting the solid component of the right upper-
lobe lesion.

margin (R1). Metastatic involvement was verified in 1 of 6 peri-
bronchial and in 4 of 15 mediastinal lymph nodes (pN2). The im-
munohistochemical (IHC) profile was TTF-1 (+). Initial molecular
testing by PCR and IHC revealed no mutations in the EGFR gene
or ALK and ROS1 rearrangements; PD-L1 expression was < 1%.

Adjuvant Therapy and Progression

From November 2020 to April 2021, the patient underwent 6 cy-
cles of adjuvant chemotherapy (paclitaxel + cisplatin). The treat-
ment was associated with significant hematologic and non-hema-
tologic toxicity. No adjuvant radiation therapy was administered.

In May 2022 (12 months after completion of the adjuvant phase),
disease progression was documented. Contrast-enhanced brain
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Figure 3. Timeline of clinical course, including
key diagnostic milestones, molecular
findings (polymerase chain reaction,
fluorescent in situ hybridization, and
next-generation sequencing), and
treatment interventions.

Brain metastass HER2 positive Progression
- Mg WBRT Mar 2023 . Apr 2025
2020 2021 2022 2023 2024 2025
. . Carboplatin + Trastuzumab
quuvant ch.emo.. Pemetraxed May 2023-Apr 2025
Paclitaxel + Cisplatin (4cydles) 23 monitis)

MRI revealed multiple cerebral metastases. The patient under-
went total brain radiation therapy (total dose 30 Gy). Subsequent
systemic therapy (carboplatin + pemetrexed, October-December
2022) was discontinued after the 4th cycle due to the develop-
ment of severe toxic reactions requiring intensive care support.

Extended Molecular Profiling and Targeted Therapy

Given the aggressive course of the disease and the absence of
targetable markers based on the results of the initial screen-
ing, there was a need for expanded genetic profiling. At this
stage, the choice of diagnostic strategy was determined by
the limited availability of comprehensive genomic profiling
(CGP) and the lack of government coverage for broad NGS
panels in Kazakhstan.

Under these circumstances, the treating oncologist adopted a
stepwise testing strategy. In 2023, a targeted search for specific
markers was performed. ERBB2 (HER2) Status: FISH analysis re-
vealed ERBB2 gene amplification (copy number 4-5) in 30-40% of
tumor cells. The analysis was performed with preliminary mor-
phological verification of the invasion zone. Extended Markers:
ROS1 rearrangements and KRAS mutations were additionally
ruled out, and microsatellite-stable status (MSI-S) was confirmed.

Based on the detected HER2 amplification and the absence
of other treatment options, the patient initiated trastuzumab
therapy. From May 30, 2023, to April 2025 (23 months), clini-
cal and radiological stabilization of the disease was observed.

The Diagnostic Turning Point: NGS Findings and EGFR
Switch

In December 2024, while the patient continued to demonstrate
a sustained clinical response to trastuzumab, targeted next-gen-
eration sequencing (NGS) was performed as part of a research
program using an archived formalin-fixed paraffin-embedded
(FFPE) tumor tissue specimen obtained during the initial sur-
gical resection in October 2020. The analyses were performed
on the lllumina MiSeq platform, and tumor cellularity was es-
timated at 80% to 90%, which was considered adequate for
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molecular testing. The molecular analysis identified a previ-
ously undetected activating EGFR L858R mutation, as well as
rare RET variants (p.E623K and p.Q626* [p.GIn626Ter]) and a
BRAF p.V600M mutation (variant allele frequency [VAF] approx-
imately 5%). The available laboratory documentation did not
report the VAF for the EGFR L858R mutation. Despite identi-
fication of the EGFR mutation, trastuzumab therapy was con-
tinued because the patient continued to derive clinical bene-
fit. In late April 2025, new pulmonary lesions were detected,
indicating disease progression. Based on the previously con-
firmed EGFR L858R mutation, the treatment strategy was re-
vised, and gefitinib therapy was initiated in May 2025.

Outcome and Current Status

During gefitinib therapy, a marked objective response was
achieved, with complete regression of metastatic lesions in
the lungs. As of April 2026, the patient continues treatment,
with no active tumor lesions. Overall survival since diagnosis
exceeds 5 years (66 months), which is an excellent outcome
for this clinical subgroup. Summary data on disease progres-
sion, stages of molecular diagnosis, and treatment sequence
are presented on a timeline (Figure 3).

Discussion

This case illustrates a rare molecular configuration in NSCLC—
the co-occurrence of ERBB2 (HER2) amplification and an acti-
vating EGFR L858R mutation—that remained undetected dur-
ing initial PCR-based testing. This report provides a descriptive
example of how such molecular profiles can remain unrecog-
nized in routine clinical practice and how stepwise molecular
profiling can still identify therapeutically actionable targets.

Co-Occurring EGFR and HER2 Alterations: Molecular
Context

According to current understanding, driver events such as EGFR
mutations, ALK/ROS1 rearrangements, and alterations involv-
ing ERBB2, BRAF, and KRAS are generally considered mutually
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exclusive in NSCLC. This concept is consistent with the model
of “oncogene addiction,” in which tumor cell survival predom-
inantly depends on a single dominant signaling pathway [7,8].
However, broader implementation of NGS has led to increas-
ing recognition of rare cases with co-occurring alterations. The
frequency of such events has been estimated at approximate-
ly 1.7% in selected cohorts, confirming the rarity of this mo-
lecular profile while also demonstrating that such coexistence
may occur in clinical practice [9].

ERBB2 mutations are detected in 2% to 4% of patients with
NSCLC, primarily as insertions in exon 20, forming a distinct
molecular subtype [10]. These mutations are generally charac-
terized by mutual exclusivity with other drivers, such as EGFR
or ALK [11]. HER2 amplification occurs with similar frequency
(~ 2%-4%), predominantly in adenocarcinoma [12], and while
associated with an aggressive tumor phenotype, its role as a
predictive marker in NSCLC remains debated; unlike in breast
cancer, the efficacy of anti-HER2 therapy in HER2-amplified
lung tumors is often limited [11].

Although the combination of EGFR and ERBB2 alterations is
rare (approximately 1%-2% of cases), this phenomenon poses
a significant diagnostic and therapeutic challenge [13]. Such
molecular profiles may reflect deep clonal heterogeneity of the
tumor, arising either de novo or during tumor evolution under
the selective pressure of prior therapy. In the present case, the
prolonged response to trastuzumab (23 months) followed by a
response to gefitinib is consistent with both drivers contribut-
ing to disease progression at different stages, although defin-
itive conclusions regarding driver hierarchy cannot be drawn
from a single observation. The presence of EGFR and ERBB2
co-alterations may modify sensitivity to targeted therapy, po-
tentially contributing to heterogeneity in response; however,
this hypothesis requires prospective validation [10,13].

Missed Actionable Alterations and Limitations of PCR-
Based Testing

PCR-based methods for detecting EGFR mutations, despite their
widespread use in routine oncology practice, have a number
of inherent limitations that can lead to false-negative results.
This is particularly relevant for samples with a low tumor cell
fraction or fragmented DNA extracted from archived formalin-
fixed paraffin-embedded (FFPE) material, the quality of which
may be insufficient for adequate amplification [14]. One of the
fundamental causes of diagnostic failure is the low VAF result-
ing from significant intratumoral heterogeneity. In the pres-
ence of minor subclonal populations, the analytical sensitivity
of standard PCR test systems often falls below the detection
threshold, potentially precluding the identification of driver al-
terations present at low levels in a given biopsy sample [15].
An additional risk factor is the targeted nature of PCR analysis.
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The method’s reliance on specific primers limits coverage of the
genomic landscape, potentially leading to the omission of rare,
complex, or atypical EGFR mutation variants. In selected studies,
NGS has identified clinically significant mutations in up to 11%
of cases classified as “wild-type” by traditional PCR approach-
es [16]. Unlike narrow-focus methods, NGS provides broader
genomic coverage and greater analytical depth, enabling de-
tection of mutations with low allelic frequencies, rare variants,
and co-occurring alterations such as those described in this
case [17]. However, this case does not allow for a direct com-
parative efficacy assessment between PCR and NGS platforms.

Treatment Sequencing in a Resource-Constrained Setting

The biological and clinical role of HER2 amplification in NSCLC
remains unclear. Unlike activating HER2 mutations, which are
recognized as classic oncogenic drivers with clear therapeutic
relevance, gene amplification exhibits variable biological be-
havior and inconsistent correlation with protein expression and
response to therapy [18,19]. HER2 amplification has also been
recognized as a mechanism of acquired resistance to EGFR-
targeted therapy, enabling tumor cells to circumvent EGFR inhi-
bition through alternative signaling pathways [20,21]. Despite
significant progress in the development of HER2-targeted strat-
egies, selecting the optimal treatment algorithm for HER2-
altered NSCLC remains a complex clinical challenge, especially
outside controlled clinical trials [11]. Unlike insertions in exon
20 of HER2, for which the efficacy of modern antibody-drug
conjugates (ADCs) has been demonstrated, the evidence base
for isolated HER2 amplification remains limited and is based
primarily on retrospective case series [22]. Nevertheless, pub-
lished data suggest that some patients with HER2 amplifica-
tion may achieve durable responses to targeted therapy [23].

In this case, the therapeutic strategy was determined not only
by the molecular profile but also by drug availability and the
patient’s prior toxicity history. At the time of therapy initia-
tion, the EGFR mutation status was erroneously considered
negative, making HER2 amplification the only verified thera-
peutic target; access to trastuzumab deruxtecan (T-DXd) was
unavailable in Kazakhstan due to the absence of local regis-
tration and government reimbursement. Under these circum-
stances, the use of trastuzumab represented a pragmatic de-
cision based on the principles of “best available therapy.” The
achievement of disease control lasting 23 months is consistent
with the potential clinical relevance of HER2 amplification as
a therapeutic target, while acknowledging that generalizabil-
ity cannot be inferred from a single observation.

Lessons Learned and Broader Implications

The identification of the EGFR L858R mutation in the same
biological sample 4 years after the initial negative PCR result
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supports the interpretation that the driver mutation was like-
ly present from the outset, remaining undetected due to the
known limitations of PCR in the setting of low allelic load
and intratumoral heterogeneity. Such discrepancies between
PCR and NGS are well documented and pose a serious risk of
false-negative results in routine practice [24,25]. The rare RET
variants (p.E623K and p.Q626* [p.GIn626Ter]) and the BRAF
p-V600M mutation, detected at a low variant allele frequency
(~ 5%), are most likely subclonal passenger alterations rather
than dominant oncogenic drivers [8,9]. Their low allelic bur-
den, together with the absence of clinicopathologic features
suggestive of RET- or BRAF-driven disease, supports this inter-
pretation. Nevertheless, these alterations may reflect underly-
ing intratumoral heterogeneity emerging under the selective
pressure of prior therapies. Further functional validation would
be required to clarify their biological significance in this tumor.

Of note is the rapid and deep response to gefitinib (complete
regression) observed following prolonged anti-HER2 therapy.
This clinical course is consistent with significant EGFR pathway
dependence in this tumor, in line with the concept of “onco-
gene addiction,” and is consistent with the established effica-
cy of first-generation EGFR TKIs in EGFR-mutant lung adeno-
carcinoma demonstrated in the landmark IPASS trial [26]. This
case further highlights how diagnostic accuracy and timeli-
ness of treatment can be influenced by systemic factors with-
in the healthcare infrastructure; reliance on methods with
limited sensitivity in the absence of widespread NGS access
may contribute to under-detection of therapeutically signifi-
cant mutations and delays in optimal therapy initiation [27].
Expanding access to sensitive molecular diagnostic methods
remains an important objective, both for improving individu-
al patient outcomes and for addressing inequities in the qual-
ity of cancer care globally.

Conclusions

This case report describes a patient with NSCLC in whom co-oc-
curring EGFR L858R mutation and HER2 amplification remained
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