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ABSTRACT 

The treatment of cancer has changed significantly as a result of the development of targeted medications, particularly 

inhibitors of the receptor for epidermal growth factor (EGFR), which is crucial for the development and survival of cancer. 

Cancers of the colorectal, head and neck, and non-small cell lung varieties often include EGFR overexpression and 

mutations.  The safety records, clinical effectiveness, and action mechanisms of 4thgeneration EGFR inhibitors are the 

primary foci of this review.  The T790M mutation is one example of a resistance mechanism that these newer, more potent 

inhibitors aim to counteract. In order to give patients with EGFR-mutant cancers that are resistant to earlier treatments new 

hope, the review outlines recent clinical developments and examines the potential applications of 4th-generation EGFR 

inhibitors in cancer treatment. 
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INTRODUCTION 

The hallmark of cancer, a multifaceted and intricate disease, 

is unchecked cell development. In 2020 alone, 19.3 million 

new cases and approximately 10 million fatalities were 

reported due to cancer, highlighting the ongoing worldwide 

health crisis1. The creation of tailored therapies is a direct 

result of the demand for more efficient treatment 

procedures.  Certain molecular changes that occur within 

tumor cells are the target of these therapies2. An important 

component of cell signaling pathways that control 

proliferation, differentiation, and survival, the discovery of 

inhibitors that target EGFR has been a major step forward 

in targeted cancer treatment3. 

Members of the tyrosine kinase receptor family include the 

transmembrane glycoprotein EGFR4. It becomes active 
when it attaches to its ligands, starting a cascade of 

subsequent signaling events that promote cellular processes 

essential to tumor growth and survival5. A number of 

cancers are frequently linked to aberrant EGFR signaling, 

most notably cancer of the colon, and cancers of the head 

and neck, where the carcinogenesis is aided by alterations 

or overexpression of the receptor6,7. 

The introduction of EGFR inhibitors has progressed 

through multiple generations, starting with first-generation 

reversible inhibitors and evolving to third-generation 

inhibitors specifically designed to overcome resistance 

mechanisms, particularly the T790M mutation8. EGFR 

inhibitors signifies a major step forward in targeted therapy, 

providing new hope for patients with advanced EGFR-

mutant cancers, especially those resistant to earlier 

treatments9. 

This review aims to present an inclusive overview of 4th-

generation EGFR inhibitors, focusing on mechanisms of 

action, proven efficiency, safety profiles, and future 

directions in cancer treatment. 

Understanding EGFR and its Significance in Cancer 

EGFR is engaged in many physiological processes and is 

essential in cell signaling10. It is triggered by the interaction 

of ligands, which causes autophosphorylation, receptor 

dimerization, and activation of subsequent signaling ways 

like PI3K/AKT and RAS/RAF/MEK/ERK.11 The control of 

division of cells, survival, and apoptosis depends on these 

pathways.12 

Key Mutations Associated with EGFR in Cancer 

Exon 19 Deletions 

Commonly observed in NSCLC, leading to constitutive 
activation of EGFR.13 

L858R Point Mutation 

Another prevalent mutation in NSCLC that convenes 

sensitivity to first- and second-generation inhibitors.14 

T790M Mutation 

A secondary mutation that develops in reply to therapy, 

rendering first- and second-generation inhibitors 

ineffective.15 

Targeted therapy development has been accelerated by the 

identification of certain mutations. In those by activating 

mutations, first-generation EGFR inhibitors like gefitinib 

and erlotinib first demonstrated effectiveness16. But  

emergence of resistance precisely, T790M mutation made 

development of stronger inhibitors necessary.17 Improved 

clinical results are possible with third-generation inhibitors 



Fourth Generation EGFR Inhibitors 

 
                                                              IJDDT, Volume 15 Issue 3, July - September 2025                                  Page 1407 

like osimertinib, which were created especially to target 

cancers that were T790M-positive.18 

Expansion of 4th Generation EGFR Inhibitors 

4thgeneration EGFR inhibitors have been developed Two-

Decade are illustrated in figure 1 to overcome the 

limitations of previous generations by targeting a broader 

range of mutations and mechanisms of resistance.19 These 

agents are characterized by their irreversible binding to 
EGFR tyrosine kinase domain, which inhibits downstream 

signaling pathways more effectively (Table 1). 

Examples of 4th Generation EGFR Inhibitors 

Osimertinib (AZD9291) 

Official for treating T790M-positive NSCLC, it shows 

significant action against both primary and acquired 

mutations.29 

Mobocertinib (TAK788) 

A novel oral EGFR inhibitor that has revealed promise in 

early-phase trials, particularly for patients with difficult-to-

treat mutations.30 

Other Investigational Compounds 

Several novel agents are currently under clinical 

investigation, aimed at expanding the treatment options for 

EGFR-mutant cancers.31 

The unique characteristics of these 4th-generation inhibitors, 

including improved selectivity for mutated EGFR and the 
ability to inhibit multiple resistant mutants, make them 

highly effective in clinical settings.32 Their development 

has been driven by a growing perceptive of the molecular 

site of tumor and the need for personalized treatment 

strategies. 

Efficacy of 4th Generation EGFR Inhibitors in Clinical 

Trials 

The clinical effectiveness of these inhibitors has been 

demonstrated in various trials summarized in table 2. For 
example, osimertinib has been evaluated in pivotal trials, 

including the FLAURA trial, which provided robust 

evidence of its effectiveness.38,39 

The FLAURA trial yielded results that compared 

osimertinib to typical EGFR inhibitors, as gefitinib or 

erlotinib, using a phase III trial design.40 

Result: When compared to the 10.2 months observed with 

standard therapies, the mean progression-free survival 

(PFS) of patients treated with osimertinib was an 

impressive 18.9 months.41 

Furthermore, mobocertinib has demonstrated encouraging 

outcomes in early-phase clinical trials. Patients by 

advanced NSCLC who carried EGFR mutations exhibited 

encouraging response rates in a Phase I/II trial, suggestive 

of that this medicine may be valuable for patients who are 

not responding to current treatments.42 

4th-Generation EGFR Inhibitors are more Effective and 
Selective 

Table 1: Recent patented work on 4th generation EGFR inhibitors 

Patent ID Title Abstract Summary Ref. 

JP-2022538228-A Novel macrocycles and 

derivatives as EGFR 
inhibitors 

The invention relates to compounds used as inhibitors of 

mutated EGFR, particularly for treating or preventing 
neoplastic diseases. It includes pharmaceutical compositions 

and their medicinal uses. 

20 

CN-111741954-B Novel benzimidazole 

compounds as EGFR 

inhibitors 

This invention describes compounds that act as inhibitors of 

mutant EGFR, with applications in pharmaceuticals, especially 

for the treatment or prevention of tumor diseases. 

21 

WO-2018108064-A1 Spiro-aryl-phosphorus-

oxygen compound for 

EGFR kinase 

Describes a 4th-generation EGFR kinase inhibitor targeting 

T790M/C797S mutations, specifically a spiro-aryl-

phosphorus-oxygen compound for cancer treatment. 

22 

CN-115368378-A Substituted macrocyclic 

compounds 

The invention covers substituted macrocyclic compounds, 

useful as 4th-generation non-covalent EGFR tyrosine kinase 

inhibitors. These compounds inhibit complex EGFR mutations 

while maintaining selectivity and favorable DMPK properties. 

23 

JP-2023550591-A Substituted 1H-

pyrazolo[4,3-c] derivatives 

Provides a compound as an inhibitor of mutant EGFR, useful 

in pharmaceutical compositions for treating or preventing 

oncological diseases. 

24 

KR-20220140534-A Combination of EGFR 

inhibitors and ROR1 
inhibitors 

Describes methods of treating cancer using a combination of a 

ROR1 antagonist (such as sirumtuzumab) and an EGFR 
inhibitor (such as osimertinib), with a focus on treating lung 

cancer, including non-small cell lung cancer. 

25 

WO-2020088390-A1 Pyrimidopyrazole 

compounds as 4th-

generation EGFR 

inhibitors 

Discloses pyrimidopyrazole compounds as 4th-generation 

EGFR inhibitors, with efficacy against mutations like EGFR 

Del19/T790M/C797S and L858R/T790M/C797S, for treating 

diseases caused by abnormal EGFR mutations. 

26 

US-11286261-B2 4th-generation EGFR 

tyrosine kinase inhibitor 

Describes a compound that specifically inhibits C797S 

resistant mutant EGFR, used for treating non-small cell lung 

cancer resistant to previous treatments. 

27 

WO-2022265950-A1 EGFR inhibitor and PERK 

activator for treating 

cancer 

Provides combinations of EGFR inhibitors and PERK 

activators for treating cancer, with methods for administering 

effective doses of these combinations to subjects. 

28 
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In order to overcome resistance mechanisms that limited the 

effectiveness of previous generations, 4th-generation EGFR 

inhibitors have been developed to specifically target 

mutations in EGFR that drive the progression of cancer. 

These inhibitors are more selective and effective in treating 

EGFR-mutant cancers because of a number of important 

features.43 

Targeting the T790M Resistance Mutation 

Gaining resistance to erlotinib and gefitinib, two EGFR 

inhibitors from the first and second generations, is frequent, 

however fourth-generation EGFR drugs can effectively 

target the T790M resistant mutation.  The ATP-binding 

pocket of EGFR is changed by the T790M mutation, which 

diminishes the binding affinity of prior inhibitors while 

keeping ATP binding for tumor cell survival. 
To target this mutant form of EGFR and selectively block 

its activity without affecting wild-type EGFR, researchers 

developed 4thgeneration inhibitors like osimertinib. This 

specific targeting confirms that the tumor cells are 

efficiently inhibited, while normal cells by wild-type EGFR 

are spared, reducing off-target effects and toxicity.44 

Overcoming C797S Mutation 

One major problem is C797S mutation, which interferes 

with covalent binding of third-generation inhibitors as 

osimertinib. In order to overcome this resistance, 4th-

generation inhibitors are designed to either completely 

avoid covalent binding or use allosteric mechanisms that 

circumvent the binding-site changes brought on by the 

C797S mutation. Because of this, patients who develop 

resistance following osimertinib therapy benefit from 

treatment with 4th-generation EGFR inhibitors.45 

Increased Selectivity and Lower Toxicity 

The ability of 4th-generation inhibitors to differentiate 
between mutated and wild-type EGFR results in improved 

selectivity, which lessens side effects. In normal tissues, 

previous generations frequently inhibited wild-type EGFR, 

ensuing in dose-limiting toxicities like diarrhea and skin 

rash. In contrast, 4th-generation inhibitors have been 

precisely engineered to bind to the mutant EGFR forms that 

are common in cancer cells, increasing the therapeutic 

index and enabling higher effective doses with fewer 

adverse effects.46 

Efficacy in Central Nervous System (CNS) Metastases 

It is typical for individuals with EGFR-mutant NSCLC to 

develop metastases to the CNS, yet several 4th-generation 

EGFR inhibitors may also cross the BBB, making them a 

better treatment option for these patients.  One important 

alternative for patients with advanced cancer is osimertinib, 

which has shown better efficacy in treating brain metastases 

than earlier-generation inhibitors.47 

Advantages in Overcoming Resistance 
4th-generation EGFR inhibitors not only inhibit the primary 

activating EGFR mutations but also address resistance 

mechanisms, especially those that emerge during or after 

treatment with earlier-generation inhibitors. Here are some 

of the reasons why they are superior in overcoming 

resistance: 

Dual Targeting of EGFR Mutations 

4th-generation inhibitors have been designed to target 

together primary activating EGFR mutations and 2nd 

resistance mutations (such as T790M and C797S) 

concurrently. This dual-targeting ability helps to delay or 

prevent appearance of resistance, encompassing duration of 

real treatment for patients.48 

Combination Therapies 

4th-generation EGFR inhibitors are frequently combined 

with other agents, such as MET inhibitors or anti-HER2 

therapies, to address alternative signaling pathways that 

tumors may exploit to bypass EGFR inhibition. For 
example, MET amplification and HER2 overexpression are 

known resistance mechanisms that can activate bypass 

pathways to sustain tumor growth. Combining 4th-gen 

Table 2: Summary of Key Clinical Trials for 4th Generation EGFR Inhibitors 

Trial Name Inhibitor Study Phase Patient Population Outcome Ref. 

FLAURA Osimertinib Phase III NSCLC with EGFR mutations PFS: 18.9 months 33 

AURA3 Osimertinib Phase III T790M-positive NSCLC ORR: 71% 34 
EXCLAIM Mobocertinib Phase I/II Advanced NSCLC ORR: 42% 35 

PROPHESY Osimertinib Phase III Previously treated NSCLC Improved OS vs. 

standard therapy 

36 

TATTON Osimertinib Phase Ib Combination with immunotherapy Enhanced efficacy 37 

 
Figure 1: Two-Decade Overview of EGFR TKI Advancements 
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EGFR inhibitors with therapies targeting these parallel 

pathways can help incredulous resistance and expand 

outcomes.49 

Potential for Biomarker-driven Therapies 

Development of 4th-generation EGFR inhibitors is closely 

tied to the rise of precision medicine, where specific tumor 

characteristics guide treatment decisions. By using 

biomarkers such as the presence of T790M or C797S 

mutations, clinicians can select patients who are maximum 

likely to advantage from 4th-generation inhibitors. This 

personalized approach not only increases efficacy but also 
helps minimize unnecessary exposure to ineffective 

treatments, reducing the likelihood of resistance 

development50. 

Safety and Tolerability of 4th Generation EGFR Inhibitors 

Security profile of inhibitors is paramount in determining 

their clinical applicability. Common adverse effects 

summarized in table 3 associated with these agents often 

include dermatological reactions, gastrointestinal 

disturbances, and pulmonary complications.51 

Osimertinib Safety Profile 

Table 3 gives a summary of the common adverse effects 

associated with 4th-generation EGFR inhibitors.52 These 

include rash (42%), diarrhea (32%), dry skin (23%), and 

ILD in almost 2.6% of patients. In comparison with the 

earlier-generation inhibitors, agents such as osimertinib 

actually have a manageable safety profile. Thus, most of the 

adverse actions tend to be mild to moderate and reversible. 

This tolerability is a key cause in bettering the patient's 

quality of life and further guaranteeing adherence to 

treatment schedules53. 

Current Challenges and Future Perspectives 

Despite the significant advancements provided by 4th-

generation EGFR inhibitors, several challenges persist. One 
of utmost important concerns is the emergence of novel 

resistance mechanisms summarized in detail in table 4. 

Resistance can occur all the way through various pathways, 

including mutations in EGFR gene, commencement of 

another signaling pathways, or phenotypic changes in the 

tumor cells. 

Resistance Mechanisms 

Mechanism of Resistance Development 

Not with standing effectiveness of 4th-generation EGFR 

inhibitors, some resistance mechanisms have arisen, 

conceding their long-term therapeutic success. Considerate 

Table 3: Common Adverse effects of 4th Generation EGFR Inhibitors 

Adverse Effect Management Strategies Comparison with Previous Generations Clinical Relevance 

Rash Topical steroids, antihistamines Lower incidence than gefitinib (50%) Important for patient 

comfort 
Diarrhea Loperamide, dietary adjustments Similar to erlotinib (30-40%) Can impact hydration 

and quality of life 

Dry skin Emollients More prevalent than afatinib (18%) Requires ongoing 

management 

Interstitial lung 

disease 

Discontinue therapy Higher incidence in earlier generations Serious but rare 

complication 

Fatigue Supportive care Comparable to standard therapy Affects daily activities 

Nausea Antiemetics Similar to first-generation inhibitors Can lead to treatment 

discontinuation 

Elevated liver 

enzymes 

Monitor liver function Lower incidence than afatinib (20%) Important for safety 

monitoring 

Table 4: Resistance Mechanisms to 4th Generation EGFR Inhibitors 

Resistance 

Mechanism 

Description Impact on 

Treatment 

Possible Solutions Research Focus Ref 

C797S mutation Alters binding site for 

osimertinib 

Reduced efficacy of 

osimertinib 

Development of next-

generation inhibitors 

Characterization of 

mutation frequency 

54 

MET 

amplification 

Activation of alternative 

growth pathways 

Tumor escape from 

EGFR inhibition 

MET inhibitors in 

combination therapy 

Evaluation of MET-

targeting drugs 

55 

HER2 

overexpression 

Compensatory pathway for 

EGFR signaling 

Resistance to 

EGFR inhibitors 

HER2 inhibitors 

alongside EGFR 

inhibitors 

Dual targeting 

strategies 

56 

KRAS mutations Activation of downstream 

signaling independent of 

EGFR 

Poor prognosis Combination with 

MEK inhibitors 

Understanding 

KRAS-driven tumors 

57 

BRAF mutations Activation of MAPK 

pathway 

Reduced efficacy of 

treatment 

BRAF inhibitors in 

combination therapy 

BRAF mutation 

prevalence studies 

58 

PD-L1 expression Immune evasion through 

upregulation of checkpoint 

Resistance to 

immune therapies 

Combining with 

immunotherapies 

Immune profiling in 

EGFR-mutant tumors 

59 

Epithelial-to-

mesenchymal 

transition (EMT) 

Phenotypic changes 

leading to invasiveness 

Decreased response 

to targeted therapy 

Investigating EMT 

inhibitors 

Role of EMT in 

treatment resistance 

60 
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these mechanisms is critical for developing policies to 

overwhelmed resistance and improve patient outcomes. 

C797S Mutation 

Resistance can manifest in many ways, but one of the most 

prevalent is the EGFR gene mutation C797S.  This mutation 

changes the binding site of the EGFR inhibitors, especially 

osimertinib, which makes it less effective at binding and 

reduces their effectiveness61. As a result, tumor cells 

continue to proliferate despite treatment, leading to disease 

progression.62,63 

MET Amplification 

Another significant mechanism involves the amplification 

of the MET gene, which activates alternative signaling 

pathways for tumor growth. MET amplification bypasses 

the inhibition of EGFR signaling, leading to sustained 

tumor cell survival and proliferation. This is particularly 

Table 5: Examples of Combination Therapies 

Aspect Details Examples of Combination Therapies Ref. 

Mechanism of 

Resistance 

C797S mutation, which causes resistance to 3rd-

generation EGFR-TKIs (e.g., osimertinib). 

Combining EGFR-TKIs with monoclonal 

antibodies or other cytotoxic drugs. 

70 

Mutation 

Impact 

C797S mutation disrupts covalent bonding at the 

ATP binding site, making 3rd-generation inhibitors 

ineffective. 

Osimertinib combined with ramucirumab 

(anti-angiogenesis agent). 

71 

4th-Generation 

EGFR TKIs 

Designed as allosteric inhibitors targeting sites other 

than the ATP-binding pocket to overcome C797S 

mutation resistance. 

EGFR-TKIs combined with cytotoxic 

chemotherapy or radiotherapy. 

72 

Key 4th-Gen 

Inhibitors 

EAI001 and EAI045—non-ATP competitive 

allosteric kinase inhibitors effective against C797S 

mutation. 

EGFR inhibitors combined with 

cetuximab (EGFR antibody). 

73 

Combination 

Therapy 

Combining EGFR-TKIs with other therapies or 

multi-targeting drugs to enhance anti-tumor efficacy 

and prevent resistance. 

Osimertinib combined with 

chemotherapeutics or immunotherapy. 

74 

Challenges Development of inhibitors that selectively target the 

triple mutation (Del19/T790M/C797S). 

Targeting multiple signaling pathways to 

overcome resistance. 

75 

Future 

Strategies 

High-throughput screening for lead compounds, 

including Y-shaped allosteric inhibitors, multi-target 

agents, and combination therapies. 

Combination with drugs targeting 

angiogenesis or cell death pathways. 

76 

Clinical 

Outcome Focus 

Developing inhibitors that offer fewer side effects 

and higher selectivity for mutant EGFR, leading to 

better patient outcomes. 

Combining EGFR inhibitors with 

emerging therapies for resistance. 

77 

Table 6: Comparison of EGFR Inhibitors across Generations 

Generation Inhibitors Mechanism of Action Resistance Mechanisms Clinical Efficacy Ref 

1st Gefitinib, 

Erlotinib 

Reversible binding to 

EGFR 

T790M mutation ORR: ~60% in EGFR-

mutant NSCLC 

78 

2nd Afatinib, 

Dacomitinib 

Irreversible binding, pan-

ErbB inhibition 

T790M mutation Improved PFS compared 

to 1st gen 

79 

3rd Osimertinib Irreversible binding, 

selective for T790M 

C797S mutation PFS: 18.9 months in 

FLAURA trial 

80 

4th Mobocertinib, 

EGF816 

Irreversible binding, 

targets multiple mutants 

Emerging resistance 

mechanisms 

Ongoing clinical trials 81 

Table 7: Current and Future Directions in EGFR Inhibitor Research 

Research 

Focus 

Objective Current Status Potential Impact Key Challenges Ref 

Combination 

Therapies 

Enhance efficacy 

against resistant tumors 

Trials ongoing with 

MET, HER2 inhibitors 

Improved patient 

outcomes 

Identifying optimal 

combinations 

82-84 

Biomarker 

Development 

Predictive markers for 

treatment response 

Ongoing studies Personalized 

treatment approaches 

Variability in mutation 

detection 

85 

Next-

Generation 

Inhibitors 

Targeting novel 

mutations and 

pathways 

Preclinical and clinical 

trials 

Broader efficacy for 

more patients 

Resistance emergence 86,87 

Immunotherap

y 

Combinations 

Assess synergistic 

effects with immune 

checkpoint inhibitors 

Early-phase trials Enhanced antitumor 

responses 

Balancing immune 

activation 

88,89 

Understanding 
Resistance 

Investigate 
mechanisms leading to 

therapy failure 

Ongoing research Informing new 
treatment strategies 

Complexity of 
resistance mechanisms 

90-93 
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problematic in patients who have developed resistance to 

EGFR-targeted therapies.64, 65 

HER2 Over Expression 

In some cases, overexpression of the HER2 receptor 

compensates for the inhibition of EGFR signaling. HER2 is 

part of the same receptor family as EGFR and can activate 

similar downstream signaling pathways. When EGFR is 

inhibited, HER2 overexpression enables the tumor cells to 
continue growing, contributing to resistance against EGFR 

inhibitors.66 

Strategies to Overcome Resistance 

To address these resistance mechanisms, combination 

therapies are being explored. For example, EGFR inhibitors 

may work in concert with MET inhibitors67 or 

immunotherapies68 to overcome resistance. Furthermore, 

tailored, biomarker-driven methods that pinpoint particular 

mutations or patient traits that forecast a reaction to 4th-

generation EGFR inhibitors have the potential to improve 

treatment plans69. These strategies seek to reduce side 

effects while increasing therapeutic efficacy. Constant 

research goals to explain mechanisms of resistance and 

create combination treatments that improve the 

effectiveness of 4th-generation inhibitors in order to address 

these issues. For example, EGFR inhibitors may work in 

concert with immunotherapies or MET inhibitors to 
enhance patient outcomes. Additionally, biomarker-driven 

therapy holds great promise for optimizing treatment 

strategies. Identifying specific mutations or patient 

characteristics that predict response to 4th-generation 

inhibitors can lead to more personalized treatment 

approaches, maximizing therapeutic benefits while 

minimizing adverse effects. Current and future directions in 

EGFR inhibitor research is shown in table 5. 

Pharmacophores Explored for Selectivity towards Mutated 

EGFR 

4th-generation EGFR TKIs, like allosteric kinase inhibitors, 

provide a corresponding method to ATP-competitive 

inhibitors owing to their different binding sites shown in 

figure 2. High-throughput screening identified EAI001, a 

prototype allosteric EGFR TKI, by potent activity against 

mutant EGFR (L858R/T790M), leading to further 

development of EAI045. EAI045, while effective in 
reducing EGFR auto-phosphorylation, did not fully inhibit 

it due to its selective inhibition of the mutant receptor's 

activator subunit, which limits its clinical efficacy. Despite 

this, the modification strategies used in developing EAI045 

provide valuable insights for future allosteric inhibitor 

design aimed at overcoming resistance mutations like 

T790M/C797S.  

Table 5 provides an overview of strategies to overcome 

C797S mutation-induced resistance to 3rd-generation 

EGFR-TKIs, highlighting design of allosteric inhibitors, 

combination therapies, and future directions, including 
multi-targeting approaches to enhance efficacy and 

selectivity while reducing side effects. 

Comparison of EGFR Inhibitors  

Comparison of EGFR Inhibitors across Generations also 

summarized in table 6. 

The table 7 outlines ongoing research in EGFR inhibitor 

development, focusing on combination therapies, 

biomarker discovery, next-generation inhibitors, 

immunotherapy combinations, and understanding 

resistance mechanisms, with the goal of improving efficacy, 

personalization, and overcoming treatment challenges. 

 

CONCLUSION 

4th-generation EGFR inhibitors signify a transformative 

method in management of EGFR-mutant cancers. Their 

development has been determined by requirement to 

address restrictions of earlier therapies and to offer effective 
options for patients by advanced disease. With their unique 

mechanisms of action, significant clinical efficacy, and 

improved safety profiles, these inhibitors have become 

essential components of modern oncology. 

Continued research is vital to fully comprehend 

complexities of resistance mechanisms and to develop 

innovative combination therapies that may enhance the 

overall effectiveness of treatment regimens. As our 

understanding of cancer biology evolves, so too will the 

potential applications of 4th-generation EGFR inhibitors, 

ultimately leading to improved patient outcomes and a 

brighter future for cancer treatment. 
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