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OSIMERTINIB-BASED COMBINATION THERAPY FOR EGFR-MUTANT NSCLC
WITH BRAIN METASTASES: A CLINICAL CASE IN THE CONTEXT OF THE
FLAURA2 STUDY
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Abstract. This article presents a clinical case of treating a female patient with EGFR-mutant
non-small cell lung cancer (NSCLC) with brain metastases using osimertinib-based combination
therapy. Following disease progression after afatinib therapy, third-generation tyrosine kinase
inhibitor (osimertinib) targeted therapy was initiated, followed by combination treatment in
accordance with the FLAURAZ2 study protocol. This included osimertinib, chemotherapy
(carboplatin + pemetrexed), and bevacizumab. Significant regression of cerebral metastases and
disease stabilization were observed. The article discusses practical aspects of applying FLAURA2
data in real-world clinical settings and explores the potential for implementing a personalized
approach to oncology, even under budget constraints. The importance of molecular diagnostics and
physicians' clinical awareness in making therapeutic decisions is emphasized.

Keywords: EGFR-mutant NSCLC, osimertinib, FLAURAZ2, brain metastases, targeted
therapy, pemetrexed, carboplatin, bevacizumab, personalized oncology, clinical case.

EGFR-mMyTaHTTBI ycakK Kacyliajbl eMec 0KIe 00bIPbl MEH MH MeTacCTa31apbIHAAFbI
ocuMepTHHUOKe Heri3mesareH Oipikripiiiren tepanusi: FLAURAZ2 3epTTeyiHiH KOHTeKCiHaeri
KJINHUKAJBIK Karaan

A6apamos A. !, Mycipani JI. 2, Entaii E. 2, Hycka6aesa I'. ?
«Amunay XKIIC MenuuuHaIbIK opTasibiFsel, TypkicTad K., Kaszakcran
Kosxa Axmer Slcaym aThiHIarbl XaJIbIKapajiblK Ka3aK-TYpiK YHUBEPCHUTETI,
Typkicran k., KazakcTran?
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Angarna. Makanana mura metactazaapbl 6ap EGFR-myTanTTBI ycak *acylanbl eMec oKIie
oObippiH  (¥)KEOO) emzaey OoifblHIIA KIMHUKANBIK JKaFgail ycblHbUFaH. OCUMEpTUHUOKE
Heri3aenred OIpIKTIpUITeH Tepamus KOJIaHbUIAbL. AdaTHHUONEH eMJIeNreHHEeH KeHiH aypyablH
yaeyi OalikaifraH COH, YHIIHINI OyblH TUPO3WHKHMHA3a TEXKErimliMeH (OCUMEpPTUHUO) MaKCaTTh
Tepanusi Oacranapl, keilinHeH - FLAURA2 3eprreyiHiH xarTamachlHa colikec OIpiKTIpUIreH eMm
Kyprizinai. byn emre ocumeptuHuO, XumMuoTepamnus (KapOOIUIaTMH + TEeMETpPEKCel) >KOHE
OeBanmzymad kipai. HoTwkeciHne MM MeTacTa3lapblHbIH alKblH perpecci MeH YIEepiCTiH
Typakranybl Oaiikanabl. FLAURA2 nepexkTepiH HakThl KIMHUKAIBIK TXKIpuOene KOJAaHYAbIH
MPAKTUKAIBIK AaCHEeKTLIepl, COHAal-aK MIeKTeydi OIJUKeT IKarJalblHIAa J1a OHKOJOTHsIa
KEKEICHIIPUITeH TOCUII €HTi3y MYMKIHAIKTEpl TalKblIaHaabl. TepanusuiblK mIenriM KaObliaayaa
MOJIEKYNANbIK ~ JUArHOCTHUKAHBIH JKOHE  JIOpITepiepAlH  KIMHHUKANBIK  XabapaapibIFbIHBIH
MaHBI3IbUIBIFEI aTAll OTLIE ],

Tyiiin ce3nep: EGFR-myrantTel ¥2)KEOO, ocumeptunn6, FLAURA2, mu meracra3gapsl,
MakcaTThl Tepamnus, MeMeTpeKcela, KapOomaThuH, OeBanmu3yMald, KEKENICHIIPUITeH OHKOJIOTHS,
KITMHUKAJIBIK JKaFaai.
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Kom0OunnpoBannas repanusi Ha ocHoBe ocuMepTuHnda npu EGFR-myranTHOM
HEMEeJIKOKJIETOYHOM PAKOM JIETKOI'0 ¢ MEeTACTAa3aMH B IOJIOBHOM MO3I: KIIMHUYECKHH cIyqail
B KOHTekcTe uccaenopanus FLAURA2
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AnHOTanua. B craThe mpencTaBieH KIMHUYECKUUN cirydaid jedeHus nanueHtku ¢ EGFR-
MYTaHTHBIM HEMEJIKOKJIETOUHbIM pakoM Jiérkoro (HMPJI) ¢ meracrazamu B rojsoBHOH MO3r, Ha
¢doHe mnpUMEHEHHsT KOMOMHHPOBAaHHOW Tepanud, OCHOBaHHOW Ha ocuMeptuHuOe. Ha ¢omne
MporpeccupoBaHusi 3a00JeBaHus Toclie Tepanuu agatuHUOOM ObUTa HavyaTa TapreTHas Teparus
MHTUOUTOPOM THUPO3WHKHMHA3bl 3-TO TMOKOJIeHHS (OocMMepTHHHO), a B JajbHeleM —
KOMOMHUpPOBAaHHOE JIEUEHHWE B COOTBETCTBUM C MpoTokosoM wuccienoBanuss FLAURAZ2,
BKJIIOYAIOIEE OCUMEPTHHHUO, XUMHUOTEepanuio (KapOorjaTHH + meMeTpekcen) W OeBaruzymad.
Habmronancst BbelpaXeHHBINH perpecc ILiepeOpalbHBIX METAacTa30oB M cTadWin3alus Mpoliecca.
OO6cyxnarorcs npakTuyeckue acnekTsl npuMeHeHus JaHHbIX FLAURA?2 B peanbHOM KIMHHYECKON
MIPaKTHKE, a TAK)Ke BO3MOKHOCTU BHEAPEHUS MEPCOHATU3NPOBAHHOTO MOX0/Ia B OHKOJIOTUU JIaXKe
B YCJIOBHSIX OrpaHUyeHHOro oOromxeta. [lomuépkuBaercs 3Ha4MMOCTh MOJIEKYJISIPHOM JTMarHOCTUKH
Y KJINHUYECKOW OCBEJIOMJIEHHOCTH Bpadeil B IPUHATHHU TEPANEBTUYECKUX PELICHUHN.

Kawuesbie cinoBa: EGFR-myranTabiiit HMPJI; ocumeptnan6; FLAURA2; meracTas3sl B
TOJIOBHOM  MO3T;  TapreTHas  Tepamus; TIeMeTpekcen;,  KapOoruiatuH,  OeBanu3ymao;
MEePCOHAIM3UPOBAHHAS OHKOJIOTHSI; KITMHUYECKUM CITyqail.

Introduction. EGFR-mutant non-small cell lung cancer (NSCLC) is a subtype of NSCLC
characterized by mutations in the epidermal growth factor receptor (EGFR) gene. The frequency of
EGFR mutations varies but is typically:

o Approximately 10-15% among patients in the United States, more commonly in cases of
adenocarcinoma [1]

e Upto 30-50% in Asian populations, including about 38% in China [2]

e Around 20% of all adenocarcinoma cases in NSCLC in Russia [3]

Thus, on average, EGFR mutations are found in approximately 20% of all NSCLC cases,
particularly in the adenocarcinoma subtype, and more frequently among women and non-smokers

[4].

Until recently, Osimertinib was the standard first-line therapy. However, results from the
“FLAURA-2” study [5, 6] demonstrated a significant improvement in progression-free survival
with the addition of chemotherapy to Osimertinib, especially in patients with brain metastases.
Below is a clinical case illustrating the application of this treatment regimen.

Clinical Case. Patient U., 49 years old. Under follow-up at the Regional Clinical Hospital of
Turkestan Region since July 20, 2022. Discussed at the Multidisciplinary Team (MDT) meeting on
June 17, 2022. Recommendation: diagnostic thoracotomy. The patient was admitted to the City
Oncology Center in Shymkent to the Thoracoabdominal Surgery Department for operative
treatment. On July 12, 2022, the patient underwent a video-assisted thoracoscopic surgery (VATYS)
on the left side with a lung lesion biopsy. Postoperative histological report No. 11224-25 dated July
19, 2022: moderately differentiated adenocarcinoma, G-Il. Discussed at MDT on July 20, 2022.
Recommendation: EGFR mutation testing via molecular genetic analysis; dynamic PET/CT scan.
From July 21 to July 29, 2022, the patient received courses of neoadjuvant chemotherapy.
Molecular genetic analysis of EGFR (report No. 257 dated August 2, 2022): EGFR Exon 19
deletion mutation detected. Beginning in August 2022, the patient started targeted therapy with
“Afatinib”. In August 2023, disease progression was noted in the form of brain metastases. As a
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result, on August 11, 2023, the MDT recommended initiating targeted therapy with the EGFR
inhibitor Osimertinib.

Protocol of Magnetic Resonance Imaging of the Brain and Intracranial Arteries dated 22.01.2024
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In both cerebral hemispheres and cerebellar hemispheres, multiple lesions are observed -
approximately 15 in total - round in shape, with a homogeneous structure, measuring up to 2.2 x 1.6
cm, surrounded by a perifocal zone of vasogenic edema. Conclusion: Multiple lesions in both
cerebral hemispheres and cerebellar hemispheres (differential diagnosis: metastases).

A follow-up magnetic resonance imaging (MRI) of the brain was performed. Protocol of
Brain MRI dated 18/03/2024: on a series of MR images, hyperintense foci are identified on T2-
weighted and FLAIR sequences in the frontal and parietal lobes of both cerebral hemispheres. The
lesions are round to oval in shape, measuring up to 2.6 x 1.4 cm, with no signs of surrounding
perifocal edema. (Images not provided; visualization generated using artificial intelligence.)
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Until May 2024, the patient received targeted therapy with a third-generation tyrosine Kinase
inhibitor (TKI), Osimertinib.

In May 2024, difficulties arose with access to the medication. Given the presence of
metastatic brain involvement, the patient was recommended to undergo Targeted therapy with a
VEGF inhibitor (Bevacizumab) in combination with chemotherapy using the Pemetrexed +
Carboplatin regimen. However, the patient declined chemotherapy courses, opting instead to
continue with targeted therapy alone and wait for the availability of her original medication.
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/CT Scan dated 30.05.2024:
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PET/CT dated 30.05.2024: Conclusion: no convincing PET/CT evidence of a metabolically
active ®F-FDG-avid tumor process was detected. Axillary lymphadenopathy on the right side.

From May 13, 2024, to July 24, 2024, the patient received courses of targeted therapy with
the VEGEF inhibitor Bevacizumab.

Given the PET/CT findings showing no convincing evidence of a metabolically active 8F-
FDG-avid tumor process, and based on the published data from the “FLAURA-2" clinical trial, the
case was reviewed by the MDT. By decision of the MDT on August 23, 2024, considering the
patient’s young age and the presence of cerebral metastases, it was recommended that she undergo
courses of TT with protein kinase inhibitors combined with VEGF inhibitors, along with 6 cycles of
chemotherapy using the carboplatin + pemetrexed regimen, followed by maintenance therapy with
pemetrexed.

Considering the published data from the “FLAURA-2” study, the patient agreed to undergo
chemotherapy. At that time, she also regained access to the third-generation tyrosine kinase
inhibitor (TKI), Osimertinib.
From August 28, 2024, to December 30, 2024, the patient received 6 cycles of palliative
polychemotherapy according to the “RR” regimen:

e Pemetrexed 500 mg/m? = 800 mg, administered intravenously (I1V) by infusion

« Carboplatin AUC 4 = 450 mg, administered IV by infusion

The patient underwent regular follow-up examinations, with a particular focus on the brain.
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MRI of the Brain with Contrast — October 24, 2024:

Against the background of periventricular leucomalacia, hyperintense foci are observed on
T2-weighted and FLAIR sequences in the parietal and occipital lobes of both cerebral hemispheres.
The lesions are round to oval in shape, measuring up to 3.6 x 2.1 mm, with no signs of surrounding
perifocal edema.

The patient completed chemotherapy courses in December 2024 and subsequently
underwent follow-up examinations.

MRI of the Brain with Contrast — January 31, 2025.
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In the subcortical and periventricular regions of both cerebral hemispheres, single
hyperintense foci are observed on T2-weighted and T2 FLAIR images, measuring up to 0.55 mm.
No diffusion restriction is noted on diffusion-weighted images, and no accumulation of
paramagnetic contrast agent is seen on post-contrast scans. Conclusion: solitary foci, most likely of
vascular origin, without accumulation of paramagnetic contrast agent, located in the subcortical and
periventricular regions of both cerebral hemispheres.

PET/CT dated February 27, 2025. Conclusion:
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o No definitive PET/CT evidence of a local recurrence of the primary oncological disease
in the left lung with high metabolic activity was detected.

e PET/CT signs of symmetrical increased tracer uptake in the lymph nodes of the head,
neck, and mediastinum (bronchopulmonary group on both sides), possibly corresponding to reactive
changes, warrant dynamic observation.

e PET/CT findings of a nodular lesion in the left lobe of the thyroid gland (no significant
changes compared to previous scans). Endocrinologist consultation and ultrasound follow-up are
recommended.

e A hypervascular mass in the left lobe of the liver without metabolic activity, most
consistent with a hemangioma (stable compared to previous scans).

Compared to the PET/CT results from May 30, 2024, there is newly observed increased
metabolic activity in the lymph nodes of the retropharyngeal, submandibular, and
bronchopulmonary groups on both sides. No isotope uptake is noted in the axillary lymph nodes in
the current scan.

e As of February 2025, the primary lesion remains stable, and there is regression of the
metastatic brain lesion.

e The patient continues on maintenance therapy with pemetrexed.

Discussion. The FLAURAZ2 study demonstrated that adding 4 cycles of chemotherapy
(carboplatin + pemetrexed) to osimertinib:

- increases median progression-free survival (PFS) to 25.5 months compared to 16.7
months with monotherapy (Hazard Ratio [HR] 0.62),

- is particularly effective in cases with CNS metastases (24.9 months vs. 13.8 months, HR
0.47),

18



- has a manageable toxicity profile.

In patient U., a clinical response was observed that aligns with the findings of the study:
significant regression of CNS metastatic lesions, disease control, and symptom improvement. The
initiation of maintenance therapy with pemetrexed alongside ongoing osimertinib treatment is
consistent with the FLAURAZ protocol.

Conclusion. The presented clinical case highlights not only the clinical significance of
identifying an EGFR mutation in a patient with non-small cell lung cancer (NSCLC) and cerebral
metastases, but also underscores the importance of increasing clinician awareness of contemporary
clinical trials such as FLAURA and FLAURAZ2. These studies have fundamentally changed the
treatment paradigm for EGFR-positive NSCLC, demonstrating the efficacy of third-generation
tyrosine kinase inhibitors (e.g., osimertinib) and their combination with chemotherapy in improving
progression-free survival and achieving effective control of cerebral lesions.

In resource-limited countries with strict financial constraints, the implementation of
personalized medicine is often perceived as an unaffordable luxury. However, even a minimal level
of molecular profiling (such as testing for EGFR, ALK, and ROS1 mutations) can fundamentally
alter the therapeutic strategy, improve treatment effectiveness, and ultimately reduce overall costs
by enabling more rational use of high-cost drugs and decreasing the number of hospitalizations.

It is important to emphasize that knowledge of, and active engagement with, the results of
international clinical trials enables physicians to make well-informed decisions, adapting global
standards to local realities. In this way, professional awareness and analytical competence among
clinical oncology specialists become essential resources for implementing the principles of
personalized care—even within the constraints of limited budgets.

The FLAURAZ2 study may serve as a basis for reconsidering first-line treatment standards
for this category of patients.
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