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ABSTRACT

Malignant disorders continue to represent one of the major burdens of disease globally, especially in the context
of premature deaths. Targeted anticancer treatments, including kinase inhibitors (KIs), have become crucial tools
to disrupt the specific signaling pathways that are responsible for cancer growth following malignant transfor-
mation. Evidence demonstrates that KIs have substantially advanced precision oncology across multiple malig-
nancies, with clinical success most notable in hematologic cancers and specific solid tumors, such as non-small
cell lung cancer. Nonetheless, their long-term efficacy is often constrained by the emergence of acquired re-
sistance, intratumoral heterogeneity, and off-target toxicities, underscoring the need for adaptive therapeutic strat-
egies and combination regimens. While next-generation KIs and ongoing trials of KIs have the promise to expand
the therapeutic landscape, the uneven distribution of clinical benefits across different cancer types reveals a con-
siderable gap between molecular advances and real-world outcomes, leading to unequitable improvements in sur-
vival and quality of life for patients. Research also indicates disparities in access and affordability, raising concerns
about their integration into routine care in low- and middle-income countries. The present review paper aims to
provide a summary and a critical synthesis of the development, therapeutic potential, and clinical performance of
novel of kinase inhibitors in oncology (i.e. zongeritinib, sunvozertinib, vimseltinib, mirdametinib, avutometinib
and defactinib), authorized by the US Food and Drug Administration (FDA) in 2025, aiming to highlight both their
transformative role and their inherent limitations. Taken together, KIs represent both a milestone and a challenge
in oncology: they highlight the success of rational drug design and targeted therapy, yet show the need for continual
innovation, improved global accessibility, and integration into multimodal strategies and standards of care to
achieve durable survival benefits.
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Figure 1: Graphical abstract

INTRODUCTION

Malignant disorders represent a heterogeneous group of pathologies, being one of the major
causes of morbidity and mortality worldwide (Kocarnik et al., 2022); while in the context of
overall mortality (0-X years), cancer is second major cause of death (with notable contributions
due to lung, breast, colorectal, prostate, and liver cancers), they are the leading causes of mor-
tality among the 18-64-year-old population, contributing substantially to years of potential life
lost (YPLL) (Bray et al., 2024). According to the estimates of the World Health Organization
(WHO), there were ~20 million incident cases of cancer, with ~9.7 death arising from malignant
disorders in 2020; furthermore, the burden of cancers is expected to grow by >70 % in the next
30 years, mediated by — among other things — global demographic changes, lifestyle character-
istics and environmental exposures — which may strain national healthcare services past the
breaking point (Jemal et al., 2011). For example, in the Organisation for Economic Co-opera-
tion and Development (OECD) countries alone, cancer has been admitted to add ~450 billion
euros of excess costs to the healthcare system annually (OECD, 2024). Notwithstanding major
advances in screening, biomarker-based molecular stratification of patients and novel treatment
strategies (both pharmacological interventions and other modalities, such as precision surgery
or radiotherapy), diseases are often still identified in advanced stages, often resulting in poor
prognosis (WHO, 2002). Conventional anticancer treatments — while effective in certain con-
texts — may often be hindered by limited cancer/healthy cell selectivity, and substantial, treat-
ment-limiting toxicities, which may lead to substandard quality of life (QoL) (Zafar et al.,
2025). Furthermore, difficulties in oncological treatments are further compounded by tumor
heterogeneity, the development of anticancer drug resistance, and the intricate interplay of sig-
naling pathways affecting cell proliferation (Khan et al., 2024). In these circumstances, targeted
anticancer treatments, including kinase inhibitors (KIs), have become crucial tools to disrupt
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the specific signaling pathways that are responsible for cancer growth following malignant
transformation.

Protein kinases (PKs) are enzymes, which play a critical role in regulating cellular signaling
pathways that control cell proliferation, survival, processes of differentiation, programmed cell
death (apoptosis) and autophagy (Dummler et al., 2009; Fu et al., 2022). Disruptions in the
physiological functioning of these enzymes — either through mutations, their overexpression,
or their abnormal activation is a characteristic hallmark of numerous cancers (e.g., BRAF in
melanoma — leading to the constitutive activation of the MAP kinase pathway, HER2/ERBB2
overexpression in breast cancer, BCR-ABL fusion in chronic myeloid leukemia [CML] — lead-
ing to constitutive kinase activation), making PKs as attractive therapeutic targets for the de-
velopment of novel anticancer drugs (Kannaiyan and Mahadevan, 2018). Since the 2000s, KIs
have revolutionized the care of oncological patients, by providing more selective and effective
alternatives to conventional (cytotoxic) chemotherapy (Yegnasubramanian and Maitra, 2013).
Small-molecule Kls, particularly tyrosine kinase inhibitors (TKIs), have demonstrated remark-
able clinical efficacy in the management of hematologic malignancies and solid tumors, signif-
icantly improving patient survival and QoL (Singh et al., 2022). The ability of TKIs to target
the specific molecular abnormalities to cancer cells has also advanced the paradigm of precision
medicine in oncology, allowing treatment strategies to be tailored, based on genetic and molec-
ular profiles determined in patients (Baldi et al., 2025).

The U.S. Food and Drug Administration (FDA) plays a central role in ensuring that new
anticancer therapeutics are both safe and effective before entering mainstream clinical use
(FDA, 2025d, 2025e, 2025f). The approval of oncology drugs often follows a rigorous pathway
that includes preclinical studies, phased clinical trials, and regulatory evaluation. In recent
years, the FDA has increasingly adopted accelerated approval pathways, priority reviews, and
designations of “breakthrough therapy” to expedite the availability of life-saving cancer treat-
ments, especially those addressing unmet medical needs in specific indications (FDA, 2025d,
2025e, 2025f). This dynamic regulatory environment has facilitated the rapid introduction of
novel KIs, often guided by strong biomarker-driven evidence (i.e. results from clinical trials
which select patients based on the presence/absence of specific biological markers found in
their blood or other tissues) (Ku et al., 2017). As a result, FDA approvals not only set global
standards for cancer therapeutics, but also drive innovation in drug development, providing
incentives for pharmaceutical companies, and shaping clinical practice worldwide (FDA,
20254d).

The present year (2025) has so far witnessed a noteworthy amount of novel KI approvals
by the FDA, reflecting substantial advances in oncology drug discovery and development.
These newly approved agents expand the therapeutic arsenal of clinicians, offering improved
efficacy, enhanced specificity, and in some cases, also better safety profiles compared with
earlier generations of KlIs (Roskoski, 2025). Given the rapid pace of innovation in this field, a
comprehensive evaluation of these novel agents is essential to understand their clinical impact,
therapeutic positioning, and future potential in mainstream oncology (Kossakowski et al.,
2025). The present review aims to provide a current critical synthesis of the development, ther-
apeutic potential, and clinical performance of Kls in oncology, highlighting both their trans-
formative role and their inherent limitations in practice.
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OVERVIEW OF THE ROLE AND RELEVANCE OF KIS IN
ANTICANCER TREATMENT

Mechanism of action of Kls

KIs act by targeting the dysregulated signaling pathways driving the process of malignant
transformation and progression in tumor cells. Most small-molecule inhibitors function by com-
peting with adenosine triphosphate (ATP) at the ATP-binding site of the PKs, thereby inhibiting
phosphorylation events that are crucial for downstream signaling (e.g., imatinib, gefitinib, er-
lotinib) (Lui et al., 2022). Furthermore, other agents exploit allosteric binding sites (e.g., tra-
metinibm cobimetinib) or act irreversibly (such as ibrutinib, afatinib), providing greater speci-
ficity in their action. The general mechanism of action of TKIs is presented on Figure 2. While
this targeted approach has become a cornerstone of precision oncology, it is not without its
demerits. Tumor heterogeneity, the emergence of secondary mutations, and the activation of
adaptive regulatory pathways often lead to acquired therapeutic resistance, highlighting the in-
complete durability of these agents (Mingione et al., 2023; Wang et al., 2021). Furthermore,
the long-standing dichotomy between "on-target" and "off-target" effects (i.e. toxicities) con-
tinues to pose challenges in kinase inhibitor development. At the same time, while inhibition of
the intended kinases underpins therapeutic efficacy (e.g., BCR-ABL inhibition by imatinib in
chronic myeloid leukemia), off-target interactions may account for both beneficial effects in
redundant pathways (such as VEGFR inhibition contributing to antiangiogenic activity)
(Sayegh et al., 2023; Shyam Sunder et al., 2023) and adverse events that compromise tolerabil-
ity (for instance, EGFR inhibition leading to dermatologic toxicities) (Shyam Sunder et al.,
2023;Wynn et al., 2011). Thus, the mechanism of action of KPs, although conceptually
straightforward, requires critical evaluation within the dynamic and adaptive tumor microenvi-

ronment in vivo (Gross et al., 2015).
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Figure 2: General mechanism of action of tyrosine kinase inhibitors (TKIs)
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Historical perspective of FDA approvals in the KI field

The approval of imatinib (Gleevec®; Novartis) in 2001 for the indication of CML marked a
paradigm shift in clinical oncology, demonstrating that selective Kls could translate into un-
precedented clinical outcomes. Since then, KIs have dominated the landscape of drug approvals
in the oncology field, with >70 agents expected to enter the market by 2024 (Cohen et al., 2002;
Sacha, 2014). Historically, the FDA has facilitated the development of TKIs through expedited
pathways, particularly when supported by biomarker-driven evidence or robust clinical re-
sponse rates, and improvements in refractory cancers (Latham et al., 2024). However, this ac-
celerated approval model is not without controversy: while it allows for earlier access to prom-
ising pharmaceuticals, post-marketing studies (i.e. post-authorization efficacy studies [PAES],
evaluating the success of these drugs under real-world conditions) have sometimes failed to
confirm survival benefits initially reported, raising concerns about the balance between regula-
tory flexibility and reliable clinical evidence in practice. A critical view of this trajectory high-
lights that — while KIs have undoubtedly revolutionized oncology — their approval process re-
flects a noteworthy tension between the urgency of addressing unmet clinical needs and the
rigors of long-term efficacy and safety evaluations (Elbaz et al., 2024; Roskoski, 2025).

Current role in Standard of Care (SoC)

The most important characteristics of current anticancer drug classes — including their
strengths, limitations and clinical indications — are summarized in Table 1, highlighting the
position of KIs in contemporary antitumor therapy. Today, KIs are firmly embedded in the SoC
for multiple malignancies, including leukemias, lung cancer, breast cancer, renal cell carcinoma
(RCC), and melanoma, respectively. They are often used as first-line therapies, particularly in
biomarker-selected populations, and in many cases have replaced or significantly delayed the
need for cytotoxic chemotherapy (Mukhopadhyay et al., 2012). For example, imatinib revolu-
tionized the treatment of CML, by targeting the BCR-ABL fusion protein, while erlotinib and
osimertinib may also be considered standard therapies for non—small cell lung cancer (NSCLC)
harboring epidermal growth factor receptor (EGFR) mutations (Araki et al., 2023; Hurvitz and
Kakkar, 2012). In breast cancer, lapatinib has shown clinical utility in HER2-positive disease,
whereas sunitinib and pazopanib remain important treatment options for advanced RCC (Cella
and Beaumont; 2016, Puzanov et al., 2015). In melanoma, vemurafenib and dabrafenib have
substantially improved outcomes for patients with BRAF V600E mutations (Banzi et al., 2016;
Puzanov et al., 2015).

Importantly, combination strategies, i.e. pairing KIs with immunotherapies, monoclonal an-
tibodies (mAbs), or other targeted drugs have further expanded their clinical utility and im-
proved durability of response in selected cancers (Miller et al., 2014). Nevertheless, their inte-
gration into routine care is not without challenges: resistance mechanisms remain pervasive,
often necessitating the sequential use of next-generation inhibitors (e.g., ponatinib in CML with
the T3 151 mutation, or lorlatinib in ALK-positive NSCLC resistant to earlier ALK inhibitors)
(Miller et al., 2014; Sanford et al., 2015). Additionally, economic considerations — particularly
the high costs of long-term therapy — pose barriers to equitable access, especially in low- and
middle-income countries (LMICs) (Hill et al., 2016). Limited patient access and issues with
marketing authorization of these next-generation drugs. Another critical limitation is that the
majority of kinase inhibitors provide disease control rather than cure, underscoring the need for
continued innovation (Feng et al., 2022; Woudberg and Sinanovic, 2024). In the following sec-
tion, we detail the most current approvals of KlIs by the FDA, highlighting their noteworthy
attributes in the process.
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Table 1: Comparative overview of major classes of clinically-relevant anticancer therapies, with
an emphasis on their mechanism of action, advantages and limitations, and clinical aspects in
contemporary oncology

Pharmaco- Main Representa- Ad- Challenges/ Clinical Im-
logical class mechanism tive examples vantages/ Drawbacks plications
of drugs of action Highlights
Kinase In- Block aber- vimseltinib, High molec- Development ofre- Cornerstone
hibitors rant phos- mirdametinib, ular selectiv- sistance via sec- of precision
(Kls) phorylation imatinib, osi- ity, improved ondary mutations oncology;
signaling by  mertinib efficacy and  or bypass path- integration
inhibiting tolerability, ways; high cost; tu-  with immu-
specific ki- availability mor heterogeneity notherapy
nases of oral ad- limits universal re-  and epige-
(BRAF, ministration, sponse (Lovly and netic agents
MEK, RET, and predic-  Shaw, 2014). offers new
KIT, FGFR) tive bi- therapeutic
relevant in omarkers synergies
cell cycle are availa- (Toth and
control (Pan ble (Kumar Gaal, 2025).
et al., 2009). etal., 2024).
Conven- Non-selec- cisplatin, doxo- Broad activ- Severe systemic Remains es-
tional Chem- tive cytotoxi- rubicin, ity across tu- toxicity (myelosup-  sential for
otherapy city targeting paclitaxel, cy- mor types; pression, mucositis, high tumor
(CC) rapidly divid- clophospha- rapid cytore- alopecia); re- burden set-
ing cellsby  mide duction; es-  sistance via efflux tingsoras a
disrupting tablished pumps and DNA backbone in
DNA replica- dosing pro-  repair mechanisms; combination
tion or mito- tocols; poor selectivity regimens
sis (Amjad, known ad- (Mansoori et al., with novel
et al., 2020). verse 2017). agents
events; less (Mokhtari et
severe costs al., 2017).
(Shulman et
al., 2014).
Immunother- Enhances pembroli- Durable and Immune-related ad- Changing
apy host im- zumab, effective re-  verse events (coli-  treatment
mune re- nivolumab, sponses in tis, pneumonitis); paradigms
sponse ipilimumab some can- response limited to  toward im-
against tu- cers; poten-  tumors with high mune-medi-
mor cells by tial for long-  mutational burden;  ated tumor
blocking im- term remis-  high cost (Choiand control;
mune sion; syner-  Lee, 2020). combined
checkpoints gistic with with Kls in
or activating targeted resistant
T-cells drugs cancers
(Meng et al., (Shalata et (Kwilas et
2024). al., 2024; al., 2015).
Verschueren
et al., 2025).
Epigenome-  Modify epi- azacitidine, de- Reversible Off-target effects; Promising in
Acting geneticreg-  citabine, vori- modulation  transient re- combination
Drugs ulation by in- nostat, taze- of gene ex-  sponses; limited bi-  with Kls or
hibiting en- metostat pression; omarkers for pre- immunother-
zymes con- potential to dicting efficacy; apy for du-
trolling DNA re-sensitize ~ complex dose—re- rable epige-
methylation tumors to sponse relation- netic repro-
or histone other thera-  ships (Dai et al., gramming
acetylation pies; non- 2024). (Dai et al.,
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(Al Aboud et genotoxic 2024;

al., 2018). approach Zohourian
(Nguyen et and Brown,
al., 2010). 2024).

FDA NOVEL KINASE INHIBITORS APPROVED IN 2025

Zongertinib

Zongertinib (Hernexeos®; Boehringer Ingelheim Pharmaceuticals, Inc.) received FDA ac-
celerated approval on August 8%, 2025, for the treatment of adults with unresectable or meta-
static non-squamous NSCLC harboring HER2 (ERBB2) tyrosine kinase domain (TKD) acti-
vating mutations, following prior systemic therapy (FDA, 2025c). Patient selection is guided
by an FDA-approved companion diagnostic, the Oncomine Dx Target Test (Fabbricatore,
2025). This represents the first oral HER2-selective, irreversible tyrosine kinase inhibitor
(TKI), which was approved for this molecularly defined NSCLC subset in the US (Heymach et
al., 2025c). The approval is particularly noteworthy due to the fact that, while antibody drug
conjugates (ADCs), such as trastuzumab deruxtecan (T-DXd) have shown efficacy in HER2-
mutant NSCLC, their clinical use has been constrained by concerns of toxicity, including inter-
stitial lung disease (ILD), and the need for intravenous (i.v.) administration (vs. the oral admin-
istration routes of KIs) (Li et al., 2022). Thus, zongertinib provides a novel, convenient, and
potentially safer oral option, although the indication remains limited to the post-systemic ther-
apy setting under accelerated approval.

Mechanistically, zongertinib is an oral, irreversible HER2-selective inhibitor designed to
covalently bind to the HER2 kinase domain, while sparing wild-type EGFR; the mechanism of
action of zongertinib is shown on Figure 3. This selectivity is clinically relevant, as it aims to
mitigate the dermatologic (e.g., acneiform rash, dry skin, pruritus) and gastrointestinal toxicities
(such as diarrhea and mucositis), typically associated with EGFR inhibition while maintaining
potent anti-HER?2 activity (Wilding et al., 2025). The drug’s development is rooted in the con-
cept of oncogene addiction, exploiting HER2 mutations as a critical driver in NSCLCs (Son et
al., 2022). Data from preclinical studies also suggest a synergistic potential when combined
with other targeted agents, including antibody-drug conjugates (ADCs) and KRAS*G12C in-
hibitors, though such strategies remain to be validated in clinical trials (Heymach et al., 2025a).

The FDA approval was primarily supported by the Beamion LUNG-1 (NCT04886804)
study, an open-label phase 1a/1b trial that evaluated zongertinib across multiple HER2 mutation
cohorts. Among patients with HER2 TKD-activating mutations — who had received prior plat-
inum-based (Pt-based) chemotherapy but no HER2-targeted therapy — the objective response
rate (ORR) was 75 % (95 % CI: 63—-83 %), with 58 % achieving a duration of response of six
months or longer (Heymach et al., 2025b). In a more heavily pretreated cohort with prior HER2
ADC exposure, the ORR was reduced to 44 % (95 % CI: 29-61 %), with 27 % of patients sus-
taining responses beyond six months. Median progression-free survival (PFS) in the primary
TKD-mutant group was reported at approximately 12.4 months, while the ADC-pretreated
group achieved a median PFS of 6.8 months (Ismail et al., 2025). These results underscore both
the efficacy and durability of zongertinib, especially in patients who previously had limited
therapeutic options available. Nonetheless, it must be emphasized that the data are derived from
a single-arm, non-randomized trial with limited overall survival data, and confirmatory ran-
domized studies, are essential to comprehensively establish its long-term clinical value.

The safety profile of zongertinib is consistent with its HER2-selective design. In the
Beamion LUNG-1 trial, the most common treatment-related adverse events (AEs) were diar-
rhea and rash, which were generally low grade (grade 1-2) and manageable (Opdam et al.,
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2024). Dose reductions were required in approximately 5 % of patients, while discontinuation
due to adverse events occurred in only 3 % of cases. Serious toxicities, such as ILD, left ven-
tricular dysfunction (LVD), and hepatotoxicity were rare in clinical trials, but they remain class-
related concerns highlighted in the FDA prescribing information, necessitating ongoing moni-
toring (Wu et al., 2024). Of particular note, unlike in the case of trastuzumab deruxtecan, no
ILD cases were reported in the study, although broader clinical experience will be needed to
confirm this favorable signal. The dosing regimen is weight-based and once daily (120 mg for
patients <90 kg; 180 mg for those >90 kg), offering a convenient oral administration schedule
that may improve adherence compared to intravenous therapies (Wu et al., 2024).

Overall, zongertinib represents a first-in-class, HER2-selective oral TKI, that delivers com-
pelling response rates and a favorable tolerability profile in a difficult-to-treat NSCLC popula-
tion (Brazel et al., 2025). The accelerated approval of this medication reflects both the unmet
clinical need and the strength of early efficacy data, but ultimate role in the treatment paradigm
will depend on the outcomes of ongoing confirmatory trials, for example, comparative effec-
tiveness against HER2 ADCs, and its ability to maintain durable responses while preserving
QoL. As such, zongertinib should be viewed as a notable advance in precision oncology, how-
ever, one that requires cautious optimism pending long-term clinical validation (Raggi et al.,
2025).

EGFR HER2
(ErbB1) (ErbB2)

(Wild Type) (Exon20 mutated) (Wild Type) (Exon20 mutated)

7

Activity Proliferation of Activity Proliferation of
maintained Tumor blocked maintained Tumor blocked

(L

Figure 3: Visual representation of the mechanisms of action of sunvozertinib (Zegfrovy®) and zonger-
tinib (Hernexeos®)

Sunvozertinib

Sunvozertinib (DZD9008; Zegfrovy®; Dizal Pharma) is a next-generation oral EGFR TKI,
that has been in development primarily for the treatment of NSCLC harboring EGFR exon 20
insertion mutations (EGFR Ex20Ins), a subset of EGFR alterations that are notoriously resistant
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to first- and second-generation EGFR inhibitors, leading to scarce treatment options. This
makes it particularly relevant for patients with advanced NSCLC, who have limited targeted
therapeutic options following conventional treatment failure (Wang et al., 2025). The mecha-
nism of action of sunvozertinib lies in its selective and potent inhibition of mutant EGFR
Ex20Ins, while sparing wild-type EGFR to a greater degree than earlier inhibitors (see Figure
3). By binding to the ATP-binding site of the mutant receptor, it prevents downstream activation
of proliferative and survival signaling pathways, particularly the MAPK and PI3K/AKT path-
ways, thereby reducing tumor cell growth and survival. This selective activity is critical, as
exon 20 insertions induce structural changes that render tumors resistant to other antitumor
drugs like osimertinib or afatinib, but remain susceptible to inhibition by sunvozertinib (Xu et
al., 2025).

Clinical trial data have shown encouraging efficacy outcomes. In a phase II study (WU-
KONGS6), sunvozertinib demonstrated an ORR of ~60 % in pretreated NSCLC patients with
EGFR exon 20 insertions, with a median duration of response exceeding 9 months (Mitsudomi,
2025). These results highlight a significant advance in targeted therapy for this patient popula-
tion. The efficacy was consistent across different insertion subtypes, suggesting broad applica-
bility within this genetic/biomarker-based patient subgroup (Wang et al., 2024). The safety pro-
file of sunvozertinib has generally been manageable, though not without notable AEs. The most
common treatment-related side effects included diarrhea, rash, stomatitis, and decreased appe-
tite, which are typical of EGFR-targeting agents (Liu et al., 2024). Some patients also experi-
enced paronychia and fatigue, in addition to other AEs Importantly, the incidence of high-grade
toxicities appears lower than with certain other exon 20-directed therapies, and dose interrup-
tions or reductions have generally allowed continued treatment. ILD, a rare but potentially se-
rious toxicity associated with EGFR inhibitors, has been reported, but has been described rela-
tively uncommonly in sunvozertinib-treated patients (Tucker, 2023; Xie et al., 2025).

Avutometinib and defactinib

Avutometinib is an orally bioavailable inhibitor of the RAF-MEK axis (often described as
a “RAF-MEK clamp”), which was developed to suppress the MAPK pathway signaling driven
by upstream RAS/RAF mutations (Figure 4) (Blair, 2025). In May 2025, the FDA granted ac-
celerated approval to the co-packaged regimen of avutometinib plus defactinib (Avmapki®
Fakzynja® Co-pack; Verastem Inc.) for adults with KRAS-mutated recurrent low-grade serous
ovarian cancer (LGSOC), who have received prior systemic therapy, marking the first targeted
approval for this rare ovarian cancer subtype, and reflecting the rationale of directly targeting
MAPK pathway dependence in KRAS-mutant disease (Verdin, 2024).The regulatory decision
followed evidence from the RAMP-201 program (ENGOTov60/GOG3052) and supporting
multi-center phase 2 data in this molecularly selected population (Banerjee et al., 2025b). Phar-
macologically, avutometinib functions by locking RAF in a conformation that prevents produc-
tive RAF—MEK signaling, thereby reducing the downstream activation of the ERK pathway.
This “clamp” mechanism differentiates it from the previous, “single-node” RAF or MEK in-
hibitors, because it aims to blunt adaptive reactivation of the MAPK pathway that typically
limits the durability of classical MEK inhibitors (Stover et al., 2025). The translational rationale
is straightforward: KRAS-mutant LGSOC often relies on chronic MAPK signaling for prolif-
eration and survival, so simultaneous and persistent suppression of RAF — MEK signaling
should produce deeper and more durable tumor control than MEK inhibition alone. Preclinical
models showed pathway suppression and antiproliferative activity that supported the subse-
quent clinical development of the drug (Pickard et al., 2025).

Clinical evidence supporting the activity of avutometinib (largely in combination with
defactinib) comes from the RAMP-201 single-arm trial, and associated analyses. In the multi-
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center cohort reported to regulators and in recent peer-reviewed summaries, the combination
achieved a confirmed ORR ~31 %, with a clinically meaningful disease control rate and re-
sponses observed in heavily pretreated patients who had limited prior options (Grisham et al.,
2025). These results were assessed by the FDA as sufficient for the accelerated approval path-
way in a rare disease with unmet need, but the supporting data are derived from single-arm
cohorts without randomized comparators; therefore, while response rates and durability signals
are encouraging, the absence of randomized survival data limits definitive conclusions about
the long-term clinical benefit and optimal sequencing versus other therapies (Beakes-Read et
al., 2022). The safety and tolerability of avutometinib has to be interpreted in the context of
combination therapy; as a monotherapeutic agent, the AEs of avutometinib reflect other drugs
acting through the inhibition of the MAPK pathway (i.e. rash, gastrointestinal effects, fatigue),
but much of the safety profile in the approved indication is driven by combination exposure
with defactinib. Reported toxicities in the initial reports included the expected dermatological
and gastrointestinal effects, transient laboratory abnormalities, and treatment-emergent events
requiring dose modification in a subset of patients. Given the accelerated approval pathway,
post-marketing and confirmatory trial safety data (i.e. post-marketing safety studies [PASS])
will be critical for characterizing uncommon, but serious toxicities, and for understanding tol-
erability across broader, real-world patient populations, to ensure reliable risk-benefit analysis
for clinicians (Lim et al., 2025; Banerjee et al., 2025c¢).

Defactinib is an oral, ATP-competitive inhibitor of focal adhesion kinase (FAK) and the
related kinase Pyk2. FAK is a non-receptor TK that integrates signals from integrins and growth
factor receptors to regulate cell adhesion, migration, survival, and the tumor microenvironment;
inhibiting FAK is therefore hypothesized to both impair the invasive properties of tumor cells,
and to modulate stromal and immune components that promote tumor growth (Figure 4)
(Banerjee et al., 2025a). Because FAK activity is implicated in KRAS-driven tumor biology
and in stromal resistance mechanisms, the combination of a MAPK pathway clamp (avutome-
tinib) with FAK inhibition (defactinib) was developed to specifically target both tumor-intrinsic
signaling and pro-tumor stromal support, respectively (McNamara et al., 2024).

The clinical developmental pipeline of defactinib clinical development spans multiple tu-
mor types and combination strategies. Earlier phase studies have established the tolerability and
pharmacodynamic proof-of-mechanism of the molecule, while later trials explored combina-
tions with MEK/RAF pathway inhibitors and with drug acting through immune checkpoint
blockade. In the RAMP-201 program in KRAS-mutant LGSOC, defactinib paired with avuto-
metinib contributed to the observed antitumor activity (confirmed ORR in the pivotal cohort
and a favorable disease control signal) (Banerjee et al., 2025¢). Beyond ovarian cancer, defac-
tinib has shown modest single-agent activity in some other solid tumors, and has been investi-
gated as a stromal/immune-modulating partner in mesothelioma, pancreatic cancer, and NF2-
mutated tumors, respectively. Nonetheless, data suggest its primary value may be in combina-
tion regimens, rather than as a stand-alone cytotoxic agent. However, as with avutometinib,
much of the strongest efficacy signal for defactinib comes from non-randomized studies, and
randomized comparisons are still necessary to quantify incremental benefit (Banerjee et al.,
2023). The safety profile of defactinib has been described as generally manageable: across tri-
als, the most common AEs have included fatigue, nausea, diarrhea, and reversible laboratory
abnormalities. In combination regimens, overlapping toxicities with concomitant partner drugs
(for example, MAPK pathway-related rash or gastrointestinal toxicity) have sometimes neces-
sitated dose interruptions or reductions. Importantly, defactinib has not been associated with a
characteristic life-threatening toxicity signal, but long-term combination use and larger post-
approval experience are needed to define rarer AEs, interaction risks, and the tolerability of
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chronic administration in an often frail patient population (Gerber et al., 2020; Seedor et al.,
2024).

Overall, the avutometinib—defactinib combination represents a mechanistically rational, bi-
omarker-driven advance for KRAS-mutant recurrent LGSOCs. Avutometinib clamps
RAF—MEK signaling, while defactinib targets FAK-mediated stromal/immune support. The
combination produced objective responses in a disease with few targeted options, sufficient to
secure accelerated approval. Nevertheless, the evidence base is dominated by single-arm data
and relatively small cohorts; confirmatory randomized trials and expanded safety surveillance
will be needed to establish the magnitude of clinical benefit, optimal sequencing, and long-term
tolerability (McNamara et al., 2024).
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Figure 4: Visual representation of the mechanisms of action of avutometinib and defactinib combination
(Avmapki® Fakzynja® Co-pack)

Vimseltinib

Vimseltinib (Romvimza™; Deciphera Pharmaceuticals) is an oral, switch-control TKI ap-
proved by the FDA on February 14", 2025, for the treatment of adult patients with symptomatic
tenosynovial giant cell tumors (TGCTs), who are at risk of worsening functional limitation or
severe morbidity, if surgical resection is performed. This approval follows the performance of
a randomized, placebo-controlled trial, and positions vimseltinib as a non-surgical systemic
option for a locally aggressive, often recurrent disease, in which surgery may lead to severe
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consequences or sequelae (FDA, 2025b). The mechanism of action of vimseltinib is centered
on the selective inhibition of the activity of colony-stimulating factor-1 receptor (CSF1R). It is
a “switch-control” inhibitor, that stabilizes an inactive conformation of CSF1R, thereby block-
ing CSF1-driven recruitment and survival signals for tumor-associated macrophages, and the
CSF1-overexpressing neoplastic cells that characterize TGCT (Smith et al., 2021). By the se-
lective targeting of CSFIR , thereby sparing the physiological function of the other off-target
kinases , vimseltinib aims to reduce prototypical inflammatory and macrophage-mediated stro-
mal support, that drives TGCT growth and joint morbidity, underscoring its rationale in use and
its tolerability profile compared with less selective KIs (Gelderblom et al., 2024b).

The MOTION (“Study of Vimseltinib for Tenosynovial Giant Cell Tumor”) phase-3 trial
provided the principal evidence of efficacy for the approval of vimseltinib by the FDA. In the
randomized, double-blind portion of the MOTION trial, vimseltinib produced a significant and
clinically meaningful improvement in ORR at Week 25: 40 % in the vimseltinib arm versus
0 % in the placebo arm, respectively (difference 40 %; 95 % CI: 29-51 %; p<0.0001), by inde-
pendent radiologic review using RECIST v1.1 (Bernthal et al., 2024). Tumor-volume score
(TVS) responses and measures of active range of motion also favored the use of vimseltinib,
and the study met key secondary endpoints, including patient-reported outcomes (PROMs) re-
lated to everyday function and pain. These results are robust for a rare, locally aggressive neo-
plasm, and represent the first large randomized evidence that selective CSF1R inhibition may
meaningfully decrease disease burden and improve function in TGCT (Gelderblom et al.,
2024a). Safety data from the MOTION trial and the review by the FDA indicated that the AE
profile of vimseltinib is generally manageable but active monitoring may be necessary. The
most common AEs (>20 %) through Week 25 included increased aspartate aminotransferase
(AST), periorbital edema, fatigue, rash, increased cholesterol, peripheral and facial edema, neu-
tropenia/leukopenia, pruritus, and increased alanine aminotransferase (ALT), respectively.
Grade 3—4 events observed more frequently in the vimseltinib arm, which included elevations
in creatine phosphokinase (CPK), hypertension, and select laboratory abnormalities; the label
carries warnings to monitor liver function and other laboratory parameters and recommends
dose interruptions or discontinuation in the case of significant toxicity. Overall, no new class-
defining, life-threatening toxicity signal emerged during the MOTION trial, but the requirement
for serial liver tests and vigilance for edema, cytopenias, and CPK elevations has been empha-
sized (Tap et al., 2024a).

Critically, vimseltinib represents a well-justified, mechanism-based advance in the manage-
ment of TGCT: the randomized MOTION data provide higher-quality evidence than many ap-
provals in the context of rare tumors that rely solely on single-arm studies (Tap et al., 2024Db).
Nevertheless, some caveats remain: TGCT 1is a locally aggressive, non-metastatic disease,
where the clinical aim is function preservation and symptom control, rather than prolongation
of OS. Therefore, the long-term durability of response, impact on surgical rates, real-world
tolerability, and QoL gains beyond the trial period will determine the ultimate clinical value of
vimseltinib. In addition, as vimseltinib is taken intermittently (with recommended dosing at 30
mg twice weekly) and requires laboratory monitoring, practical implementation and adherence
considerations will influence outcomes outside clinical trial settings. Continued post-marketing
surveillance (PASS and PAES studies) and longer-term cohort data will therefore be important
to confirm both the sustained benefit and the absence of rare, serious toxicities of its use (Qadri
et al., 2025; Wagner et al., 2024).

Mirdametinib
Mirdametinib (Gomekli®; SpringWorks Therapeutics Inc.) is an orally bioavailable, selec-
tive inhibitor of MEK1/2, which was developed to target cancers driven by mutations in the
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RAS/MAPK signaling cascade. The primary indication of the drug has been in the context of
rare tumors, such as neurofibromatosis type 1 (NF1)-associated plexiform neurofibromas,
where treatment options are extremely scarce; however, the drug is also being investigated to-
wards the use in solid tumors with MAPK pathway alterations (Hoy, 2025). The drug acts by
inhibiting MEK1/2, thereby blocking ERK phosphorylation and downstream oncogenic signal-
ing, which is critical in regulating cell proliferation, differentiation, and survival in tumors har-
boring RAS or RAF mutations (Hao et al., 2023). Clinical trial data, particularly from the Re-
Neu Phase II study, demonstrated that mirdametinib achieved clinically meaningful tumor
shrinkage and symptom improvement in patients with NF1-related plexiform neurofibromas,
with response rates >40 %. Importantly, patients also reported reductions in pain and improve-
ments in QoL, highlighting the dual efficacy of this treatment in both tumor control and symp-
tom relief. Ongoing studies are evaluating its role in a broader range of MAPK -driven malig-
nancies, such as low-grade gliomas and other RAS-mutant solid tumors, further broadening its
therapeutic relevance (FDA, 2025a; SpringWorks Therapeutics, 2023, 2025). The safety profile
of mirdametinib has been described as generally manageable, with the most common AEs being
acneiform rash, diarrhea, nausea, fatigue, and peripheral edema, consistent with AEs seen in
other MEK inhibitors. Dose interruptions or reductions are may be required due to dermatologic
or gastrointestinal toxicity, though severe events remain relatively uncommon (Shin et al.,
2024). Overall, mirdametinib represents a promising precision therapy for patients with NF1,
and potentially other cancers in the future, which are dependent on MAPK pathway signaling,
balancing clinical benefit with an acceptable tolerability profile (Weiss et al., 2021).

CLINICAL EFFICACY OF NEWLY APPROVED DRUGS VERSUS PRIOR KIS

The FDA approvals seen in the Kls sphere in 2025 represent a mix of paradigm-shifting,
niche-targeted, and incremental advances in clinical care of oncological patients. Zongertinib
and sunvozertinib both address previously refractory, mutation-defined NSCLC subgroups (i.e.
HER2 TKD mutations and EGFR exon-20 insertions, respectively) and produced high-level
ORRs and clinically meaningful median progression-free survival rates as outcomes in their
respective single-arm trials, that clearly exceed historic activity from conventional chemother-
apy and older, non-selective TKI drugs in these populations (Xu et al., 2025; Zeng et al., 2021).
As these cohorts previously relied on off-label TKI use, chemotherapy, or intravenous ADCs
with different toxicity/administration profiles, the availability of novel, oral targeted options
would meaningfully broaden therapeutic choices for clinicians and patients alike (Oztosun et
al., 2025). The avutometinib+defactinib approval for KRAS-mutant recurrent LGSOCis the
first targeted approval for this rare indication, which have shown ORs in a disease with few
effective systemic options available; however, the evidence derives largely from non-random-
ized cohorts, so its comparative advantage versus prior practice and SoC (often hormonal ther-
apy or chemotherapy) is promising, but provisional at best (Blair, 2025). Mirdametinib and
vimseltinib are approvals in rare, non-metastatic or benign but morbid disease settings (NF1-
PN for mirdametinib; symptomatic TGCT for vimseltinib, respectively) where prior systemic
options were limited; randomized or historically controlled data demonstrate a clear benefit in
function and tumor shrinkage for vimseltinib (in a randomized, phase-3 trial), and meaningful
response/symptom benefit for mirdametinib, making both more definitively practice-changing
within their narrow indications (FDA, 2025a, 2025d, 2025¢, 2025f). Thus, these approvals
range from high-impact across previously untreatable molecular subgroups (i.e. sunvozertinib,
zongertinib) to important first-in-class options in rare diseases (i.e. avutometinib+defactinib,
vimseltinib, mirdametinib), however, the strength of evidence varies (randomized evidence
strongest for vimseltinib; single-arm evidence for several others), warranting additional confir-
mation from the triangulation of future evidence (Lokaj, 2023; Wang et al., 2022).
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SAFETY AND TOLERABILITY NEWLY APPROVED DRUGS

A consistent theme across these novel drug approvals was seen, i.e. the engineering for
selectivity to widen the therapeutic window of drugs. Zongertinib is HER2-selective (designed
to spare wild-type EGFR), and sunvozertinib is mutant-selective for EGFR exon-20 insertions,
with relatively lower wild-type EGFR activity. Both strategies aimed to reduce class-typical
dermatologic and gastrointestinal toxicity, commonly seen during the use of these medicines
(Son et al., 2022, Wilding et al., 2025). Clinical trials reported mainly low-to-moderate grade
diarrhea, rash, and GI effects that were manageable with dose modification. However, class-
relevant serious risks (such as hepatotoxicity, cardiac effects, [ILD/pneumonitis) are included in
labels or precautions, and require subsequent monitoring (Brazel etal., 2025; Yang etal., 2024).
The toxicity profile of the co-pack of avutometinib+defactinib is mediated by the MAPK path-
way and FAK inhibition (i.e. rash, GI toxicities, fatigue, laboratory abnormalities) and may
often require dose reductions when used in combination (Banerjee et al., 2025a, ¢). Randomized
data on vimseltinib showed predictable laboratory alternation and edema signals (liver enzyme
elevations, edema, neutropenia), and a tolerability profile that was determined as acceptable in
the MOTION trial with monitoring recommendations; as the MOTION was randomized, clini-
cians may more confidently weigh benefit versus harms (Tap et al., 2024a). The AE profile of
mirdametinib mirrors that of other MEK inhibitors (acneiform rash, diarrhea, fatigue), but was
considered manageable in NF1 studies. Overall, while selective targeting has reduced some of
the off-target toxicities compared with older, less selective TKIs, none of the newly approved
agents are toxicity-free: monitoring (liver tests, cardiac assessment, ILD vigilance) and active
management of gastrointestinal/dermatological effects remain central to their safe use. Com-
parative tolerability therefore favors the more selective designs, but still demands real-world
pharmacovigilance studies in the future (FDA, 2025a, 2025c, 2025d, 2025e, 2025f,
SpringWorks Therapeutics, 2023, 2025).

IMPACT ON TREATMENT GUIDELINES AND STANDARDS OF CARE
FOLLOWING THE APPROVAL OF NOVEL DRUGS

The approvals of these novel targeted anticancer drugs by the FDA will drive relatively
rapid updates in guideline algorithms most obviously for molecularly-defined NSCLC subsets.
of the use of accelerated pathways by the regulatory authority largely reflects the high observed
unmet need, and may lead to early adoption of these medicines in practice, with guideline com-
mittees likely to add sunvozertinib and zongertinib as recommended options for post-Pt (and
biomarker-confirmed) disease, while stipulating the need for confirmatory data in the future
(Jeon et al., 2025). For rare diseases (such as KRAS-mutant LGSOC, TGCT, NF1-PN, respec-
tively), the new agents will likely become SoC systemic options, where surgical interventions
or earlier systemic choices were inadequate; for vimseltinib, the randomized, phase-3 evidence
is strong enough to achieve changing practices rapidly in TGCT (Huang et al., 2025). However,
guideline panels should balance enthusiasm with caution: many of the mentioned approvals in
2025 rely solely on single-arm data, therefore implementation of guideline recommendations
will often be conditional, and accompanied by calls for confirmatory randomized evidence and
long-term safety surveillance (PDQ Cancer Information Summaries, 2025). Additionally, real-
world access (including the costs, technical capability and availability of diagnostic testing)
will influence their implementation and integration into guidelines globally. High prices and
the precondition for companion diagnostics may delay widespread adoption in low-resource
settings, thereby contributing to disparities worldwide. As an indirect consequence, these ap-
provals may accelerate the uptake of molecular testing modalities (e.g., expanded use of next-
generation sequencing [NGS] panels to detect HER2 TKD and EGFR exon-20 insertions),
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which presents as a necessary infrastructural shift to allow for guideline-concordant care (Jeon
etal., 2025; Owen et al., 2024).

TRANSLATIONAL AND CLINICAL IMPLICATIONS, FUTURE CHALLENGES

The recent wave of novel oncology drug approvals in 2025 underscores the accelerating
shift toward biomarker-driven precision medicine in this field, where therapeutic efficacy is
closely tied to molecular profiling of cancers, and by extension, the patients who may receive
these treatments (Kudek et al., 2025). For instance, sunvozertinib has demonstrated response
rates ~60 % in patients with EGFR exon 20 insertion—-mutated NSCLC, a population where
resistance to first- and second-generation EGFR inhibitors is consistently being described (Xie
et al., 2025). Similarly, avutometinib combined with defactinib produced ORR~45-50 % in
KRAS-mutant LGSOC, which may be considered a meaningful improvement compared with
the results from traditional chemotherapy, which rarely exceeds ORRs over 10—15 %. These
results highlight that the efficacy of these agents is not only superior to prior Kls, but also marks
a substantial advance in previously treatment-recalcitrant cancers (Grisham et al., 2024). How-
ever, the durability of treatment response remains an area of concem; for example, median
progression-free survival with sunvozertinib was reported at around 8 months, emphasizing the
potential for the development of resistance occurring at a rapid rate, and the need for rational
combination strategies (Zhou et al., 2025).

Safety and tolerability comparisons further highlighted the delicate balance between effi-
cacy and long-term patient management: many of these Kls share overlapping toxicities, such
as rash, diarrhea, and hepatotoxicity, yet they may differ in severity and frequency. Sunvozer-
tinib and zongertinib, for example, were associated with lower rates of dose-limiting pneumon-
itis compared with earlier EGFR inhibitors, but gastrointestinal side effects were relatively
common, with grade >3 diarrhea observed in about 15-20 % of patients (Mina et al., 2025; Sun
et al., 2024). In contrast, avutometinib/defactinib combinations showed a higher incidence of
hematological toxicities (neutropenia, anemia), though they were manageable with supportive
care (Banerjee, 2023). Vimseltinib, designed for the treatment of TGCT, demonstrated a more
favorable tolerability profile, with most AEs limited to low-grade edema and fatigue, highlight-
ing a more patient-friendly spectrum of toxicity (Kisielewska and Rutkowski, 2025). Collec-
tively, the presently available data suggests incremental improvements in tolerability, though
the challenge remains in cumulative toxicity with prolonged use, especially in chronic malig-
nancies requiring continuous therapy (Chan et al., 2025).

From the standpoint clinical guideline and practice development, these approvals are poised
to reshape SoC care in narrow, molecularly defined populations. Sunvozertinib and zongertinib
are likely to be incorporated into National Comprehensive Cancer Network (NCCN) and Euro-
pean Society for Medical Oncology (ESMO) guidelines as first- or second-line options for
EGFR exon 20 NSCLC, where therapeutic choices were previously limited to amivantamab
(Rybrevant®) or mobocertinib (Exkivity®) respectively, both of which had ORRs <40 %. Sim-
ilarly, avutometinib/defactinib is positioned to become the preferred systemic option for
KRAS-mutant LGSOC, shifting treatment away from empiric chemotherapy (Brazel et al.,
2025; Mitsudomi, 2025; Wang et al., 2022). The integration of vimseltinib into treatment algo-
rithms for TGCT is also notable, as it represents the first rationally designed CSF1R inhibitor
with durable disease control, potentially reducing the reliance on repeated surgical interventions
(Killock, 2024). Overall, the clinical and translational implications of these approvals reflect a
notable shift: oncology is moving from broadly cytotoxic approaches to biomarker-informed,
mechanism-based interventions that not only prolong survival, but also improve the quality of
care and QoL for previously underserved patient populations.
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The therapeutic benefits of novel Kls are tempered by the inevitable development of re-
sistance, often mediated via the occurrence of secondary mutations or activation of alternative
signaling pathways influencing the cell cycle. While multiple clinical trials are underway to
expand the use of the above mentioned drugs, evidence on long-term survival and safety is still
scarce, requiring additional evidence. Combination approaches with immunotherapy or chem-
otherapy hold promise for enhancing efficacy and delaying resistance development. Nonethe-
less, the appearance of the mentioned novel KIs may also introduce additional challenges of
added toxicity, higher therapeutic costs, and the need for precise biomarker-driven patient se-
lection to reach the most added benefit vs. previously available treatment options (Hu and
Dignam, 2019). In this context, additional data on PROMs associated with their administration
—including capturing patient and caregiver perspectives on symptom burden, functionality and
QoL — may further emphasize the benefits of these new approvals, providing a more convincing
reason to amend regulatory (and reimbursement mechanisms) in their favor (Balitsky et al.,
2024; Churruca et al., 2021; Malandrini et al., 2024). However, especially in the case of LMIC
regions, where the burden of malignant diseases is rising the most rapidly access to innovative
therapies, such as the drugs discussed in this review is severely delayed or hindered, presenting
as barriers to entry (Dare et al., 2021). Therefore, ensuring more equitable access to the state-
of-the-art treatments available would underscore their broader societal and clinical value on a
global scale. Of course, from the perspectives of health insurance agencies and organizations
deciding on reimbursement strategies, the appropriate cost-effectiveness analyses will need to
be carried out, to put the innovations into the context of health economics and outcomes re-
search (Davidoff et al., 2022).

PATIENT-REPORTED OUTCOME MEASURES (PROMs) AND QUALITY OF LIFE
(QoL) CONSIDERATIONS IN CONTEMPORARY ANTICANCER TREATMENTS

An increasingly important aspect of evaluating TKI-based cancer therapy lies in the inte-
gration of patient-reported outcomes (PROs), which provide direct insight into how treatment
affects patients’ daily functioning (and the corresponding burden — or lack thereof — on their
caregivers), changes in their symptoms, and overall QoL (Perry et al., 2024). Unlike traditional
clinical endpoints, such as progression-free survival or OS, PROMs capture the real-world tol-
erability and humanistic value of therapeutic interventions (Bellino and La Salvia, 2024). Sev-
eral studies have shown that KIs, such as osimertinib and alectinib in NSCLC, are associated
with improved health-related quality of life (HRQoL) scores compared to cytotoxic chemother-
apy, largely due to reduced fatigue, nausea, and hematological toxicity (Chang et al., 2024;
Jovanoski et al., 2025, Santarpia et al., 2017). However, chronic low-grade AEs, such as diar-
rhea, rash, or hepatotoxicity may accumulate over prolonged use, influencing adherence and
psychological well-being (Chang et al., 2024). Importantly, integrating validated PROM instru-
ments (e.g., EORTC QLQ-C30, FACT-G instruments) into clinical trials and post-marketing
surveillance of newly FDA approved Kls enables a more holistic assessment of therapeutic
value (Lai-Kwon et al., 2024). Development of future KIs should, therefore, adopt a dual-eval-
uation model, balancing survival benefits with sustained QoL, to ensure that advances in mo-
lecular oncology translate into meaningful improvements from the patient’s perspective, under-
scoring the benefits of the treatment for reimbursement agencies as well (Pe et al., 2025).

ACCESS AND AFFORDABILITY OF NOVEL KIs

Access and affordability remain major challenges in the global implementation of KI-based
cancer therapy, and their wider adoption in local clinical guidelines (Hill et al., 2016). While
these agents have revolutionized the management of multiple malignancies discussed above,
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their high cost and limited reimbursement frameworks have created significant disparities be-
tween high-income and LMICs (Roskoski, 2024). For instance, the monthly cost of a single KI,
such as osimertinib or lorlatinib, may exceed US$10,000—15,000, rendering long-term treat-
ment unsustainable for most patients without a comprehensive insurance plan or national sub-
sidy programs offered for relevant pharmaceutical companies to urge their presence in national
markets (Woudberg and Sinanovic, 2024). Moreover, delayed regulatory approvals, lack of ge-
neric alternatives, and fragmented supply chains of newly FDA -approved Kls further restrict
patient access in resource-scarce settings (Latham et al., 2024; Lui et al., 2022).

Even within developed healthcare systems, cost-related nonadherence has emerged as a
critical issue, leading to suboptimal therapeutic outcomes despite availability of these drugs,
which may also be affected by their AE profiles (Tan et al., 2021). The integration of health
economics and outcomes-based analyses even early as clinical trial design is therefore essential
to evaluate not only efficacy but also cost-effectiveness and real-world value (Goranova-
Marinova et al., 2024). Expanding access to generic and biosimilar alternatives (when relevant),
establishing international price negotiations, and incorporating these drugs into essential med-
icines lists (e.g., the WHO Essential Medicine Initiative) are key policy priorities (Talon et al.,
2021). Ensuring equitable access to Kls is not merely an economic consideration, but a funda-
mental component of global cancer care equity, determining whether scientific innovation
translates into population-level survival gains in cancer (Vaez-Gharamaleki and Hosseini,
2024).

CONCLUSION

The tendencies observed through the recently approved Kls point toward the movement of
oncology towards precision medicine and ever finer molecular stratification, the preference to-
wards orally-bioavailable, mutation-selective options for patient populations who previously
had limited treatment prospects, and the emergence of randomized evidence in the context of
selected rare diseases. The clinical promise of the novel KIs is substantial, but heterogeneity in
the quality of evidence (randomized vs single-arm), lingering safety monitoring needs, and the
necessary prerequisites of these treatments (diagnostic capacities, market access) mean that
their ultimate, durable impact on survival and global standards of care will depend on confirm-
atory trials, post-marketing safety data, and their equitable implementation into routine clinical
care.
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