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ABSTRACT:

Chemotherapy is a key component of treatment for
lung and breast cancers, which account for a
significant portion of the world's cancer burden, in
both neoadjuvant and adjuvant settings as well as
in metastatic settings. Recent developments in
chemotherapeutic approaches for various cancers
are summarized in this review, with a focus on new
drugs, regimens driven by biomarkers, and
integration with immunotherapy and targeted
therapies. While immunochemotherapy
combinations like atezolizumab and
pembrolizumab have improved survival outcomes
in triple-negative breast cancer and small cell lung
cancer, innovations like liposomal formulations,
nanoparticle-based delivery systems, and antibody-
drug conjugates have increased efficacy and
decreased toxicity. Globally, persistent problems
like drug resistance, toxicity, and unequal access
demand the use of strategies like precision
medicine and nanotechnology. To maximise
therapeutic personalisation, we investigate future
prospective paths such as liquid biopsies, genetic
profiling, and innovative combination medicines.
This thorough examination highlights the changing
role of chemotherapy in the treatment of lung and
breast cancer and provides guidance for improving
clinical practice and research.

Keywords: Chemotherapy, neoadjuvant, adjuvant,
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l. INTRODUCTION:

Lung and breast cancers are among the
most common and deadly tumours worldwide, and
they account for a large portion of the total cancer
burden. Around 2.3 million women were
anticipated to be affected by breast cancer each
year in 2024, whereas 1.8 million people died from
lung cancer, the primary cause of cancer-related
death, globally [1]. In neoadjuvant, adjuvant, and
metastatic ~ settings  for  both diseases,
chemotherapy—which is the systemic delivery of

cytotoxic drugs to target rapidly reproducing
cancer cells—remains a fundamental component of
treatment [2]. Chemotherapeutic regimens in the
past have frequently included broad-spectrum
drugs with high toxicity and poor specificity, such
as anthracyclines, taxanes, and platinum-based
compounds [3]. Recent developments, however,
have changed the therapeutic nature by creating
new medication formulations, biomarker-driven
approaches, and combinations that work well with
immunotherapy and targeted therapies. While
reducing side effects in patients with lung and
breast cancer, these advancements have enhanced
clinical results, such as overall survival and
progression-free survival [4]. Nevertheless,
problems including  medication  resistance,
toxicities associated with treatment, and unequal
access to new treatments around the world still
exist, requiring constant study and development
[5]. This thorough analysis summarises the latest
developments in chemotherapy for lung and breast
malignancies, including new drugs, individualised
treatment plans, and new difficulties. This article
attempts to give physicians and researchers a strong
framework for improving cancer care by looking at
clinical evidence, resistance mechanisms, and
future directions.

Chemotherapy in Breast Cancer: Advances and
Innovations:
Chemotherapy regimens:

Anthracyclines (Doxorubicin, Epirubicin),
taxanes (paclitaxel, docetaxel), and alkylating
drugs (cyclophosphamide) are commonly used in
chemotherapy for breast cancer. In cases of early-
stage and metastatic breast cancer (MBC),
regimens such as AC-T  (doxorubicin,
cyclophosphamide, followed by taxanes) are
common [3]. Recent developments have
concentrated on lowering toxicity and enhancing
drug delivery. By encapsulating the medication in
liposomes, liposomal doxorubicin, a pegylated
formulation, reduces cardiotoxicity, which occurs
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in 5-10% of patients at high cumulative dosages
[5]. Compared to conventional doxorubicin,
liposomal doxorubicin maintains efficacy with a
decreased incidence of cardiac events [6].

By using albumin-mediated
administration, albumin-bound paclitaxel (nab-
paclitaxel) improves medication solubility and
tumour penetration. According to a phase 111 trial,
nab-paclitaxel in MBC had a 33% objective
response rate (ORR) as opposed to regular
paclitaxel's 19% ORR, with less hypersensitivity
events [7]. Dose-dense regimens offer better
results since they reduce the time between cycles.
For early-stage breast cancer, the SWOG S0221
trial found that dose-dense AC-T had an 82% 5-
year disease-free survival (DFS) compared to 78%
with normal scheduling [8]. These developments
demonstrate a move towards maximising
effectiveness while reducing toxicity [4].

Subtypes of breast cancer: Chemotherapy

Treatment strategies must be tailored for
the many molecular subtypes of breast cancer, such
as hormone receptor-positive (HR+), HER2-
positive, and triple-negative breast cancer (TNBC)
[9]. Many low-risk patients can avoid needless
treatment by using genetic tests like Oncotype DX
and MammaPrint to estimate the probability of
cancer recurrence and the need for chemotherapy in
HR+ breast cancer. Numerous HR+ patients with
intermediate risk can safely forego chemotherapy
without experiencing any negative effects on their
outcomes, according to studies [10].

Chemotherapy is used in conjunction with
anti-HER2 treatments such as trastuzumab or
Pertuzumab for HER2-positive breast cancer [11].
The CLEOPATRA trial showed that in HER2-
positive MBC, the addition of Pertuzumab to
trastuzumab and docetaxel increased overall
survival (OS) and progression-free survival (PFS)
from 12.4 to 18.5 months. [11]. With continuing
trials investigating new drugs such tucatinib in
conjunction with taxanes, dual HER2 blockage plus
chemotherapy is now the norm [12]. TNBC is
largely dependent on chemotherapy due to the
absence of targeted therapeutic alternatives [13].
Platinum drugs, such as carboplatin and cisplatin,
are beneficial in treating BRCA-mutated TNBC;
among BRCA-mutant patients, the TNT study
found that carboplatin had a 68% ORR compared
to 33% for docetaxel [13]. In BRCA-associated
TNBC, poly (ADP-ribose) polymerase (PARP)
inhibitors,  increase  the  effectiveness  of
chemotherapy [14].

Treatment for TNBC has changed as a
result of the combination of immune checkpoint
inhibitors (ICls) and chemotherapy [15]. The
significance of choosing the right chemotherapy
backbone was highlighted by the IMpassion131
study, which demonstrated no benefit with
paclitaxel  [16]. Pembrolizumab  with
chemotherapy  (carboplatin,  paclitaxel, and
anthracycline) enhanced pathological complete
response (PCR) rates (64.8% vs. 51.2%) and event-
free survival in early-stage TNBC, according to the
KEYNOTE-522 trial [17]. The role of
chemotherapy has been broadened by antibody-
drug conjugates (ADCs). In HER2-low MBC
(DESTINY -Breast04 study), the PFS for physician-
chosen chemotherapy was 5.1 months, while that of
trastuzumab, which targets HER2, was 9.9 months
[18]. These ADCs combine cytotoxic payloads
with targeted delivery, enhancing chemotherapy’s
precision [19].

Chemotherapy in Lung Cancer: Current and
Emerging Strategies
Non-Small Cell Lung Cancer (NSCLC)

NSCLC, which accounts for 85% of
instances of lung cancer, is treated with platinum-
based chemotherapy (cisplatin or carboplatin) in
conjunction with gemcitabine, pemetrexed, or
taxanes. With a median overall survival of 7-8
months in advanced non-small cell lung cancer,
platinum doublets were made the norm by the
ECOG 1594 trial [20]. PFS is prolonged by
maintenance treatment with gemcitabine or
pemetrexed after induction. In non-squamous
NSCLC, the PARAMOUNT study found that the
PFS for pemetrexed maintenance was 6.9 months,
while the PFS for a placebo was 5.6 months [21].

In NSCLC, nap-paclitaxel has becoming
more popular, especially for older patients or those
with concomitant conditions. When nab-paclitaxel
plus carboplatin was compared to solvent-based
paclitaxel plus carboplatin in a phase Il trial, the
ORR was higher (33% vs. 25%) and the
neuropathy was lower [22]. Based on differences
in drug sensitivity, histology-guided chemotherapy
optimises results: gemcitabine for squamous
NSCLC and pemetrexed for non-squamous
NSCLC [23].

Small Cell Lung Cancer (SCLC):

Etoposide plus platinum regimens are
effective in treating SCLC, which is characterised
by rapid development and early metastases. In
extensive-stage SCLC (ES-SCLC), response rates
range from 60 to 70%. Atezolizumab was added to
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etoposide-carboplatin - in  the groundbreaking
IMpower133 trial, increasing the median overall
survival from 10.3 to 12.3 months [24].
Chemotherapy plus durvalumab increased OS to
13.0 months from 10.3 months, according to the
CASPIAN study [25]. Trials are looking into
different ICls, such as nivolumab, but these
immunochemotherapy regimens remain now the
first-line treatment [26].

Challenges in Chemotherapy for Breast and
Lung Cancers:
Drug Resistance:

Resistance to  chemotherapy is a
significant obstacle. The effectiveness of treatment
for breast cancer is decreased by the
overexpression of multidrug resistance proteins
(like P-glycoprotein and MRP1) and increased
DNA repair (like BRCA-mediated homologous
recombination. Cancer stem cell enrichment and
the activation of survival pathways such as
PI3K/AKT are what promote resistance in TNBC
[27]. The epithelial-to-mesenchymal transition
(EMT) and tumour microenvironment variables
(such as hypoxia and stromal interactions) are
responsible for platinum resistance in lung cancer
[28]. Combination treatments aimed at resistance
pathways are one method of overcoming resistance.
In preclinical models, mTOR inhibitors such as
everolimus improve chemotherapy sensitivity in
breast cancer [29]. ATR inhibitors and cisplatin
are being studied in relation to lung cancer because
they may interfere with DNA repair [30].

Toxicity and Supportive Care:

The quality of life of patients is impacted
by toxicities associated with chemotherapy,
including myelosuppression, neuropathy,
cardiotoxicity, and nephrotoxicity. While taxanes
produce peripheral neuropathy in 20-30% of
individuals, anthracyclines cause progressive
cardiotoxicity [31]. In lung cancer, cisplatin's
nephrotoxicity and ototoxicity require close
observation [32]. Advances in supportive
treatment, such as antiemetics (e.g., aprepitant) and
granulocyte colony-stimulating factors (G-CSF),
have decreased toxicity. Personalised dosing is
made possible by pharmacogenomic testing, such
as DPYD genotyping for fluoropyrimidine toxicity
[33]. Dose-dense regimens and liposomal
formulations significantly reduce side effects while
preserving effectiveness [6].

Global Access and Equity:

Advanced chemotherapies (liposomal,
albumin-bound, = ADCs, nanocarriers)  and
biomarker-guided regimens are becoming more
widely available in high-income countries, but
many LMICs face obstacles such as the high cost
of novel agents, limited access to biomarker
testing, a lack of supportive infrastructure (e.g., G-
CSF, antiemetics, pharmacogenomic labs), and
regulatory  delays(50). If  chemotherapy
advancements are to reduce the incidence of breast
and lung cancer worldwide, closing this gap is
essential. Cost-effectiveness, generic availability
of nanoparticle/ADC technologies, and scalable
biomarker testing (liquid biopsy, fast genotyping)
in resource-constrained environments are all areas
that require implementation research. Furthermore,
specific guidelines are needed that take into
account patient comorbidity burden, regional drug
availability, and logistical realities (such as supply
chain and rural access)(34,35).

1. FUTURE DIRECTIONS:

Precision Chemotherapy and Biomarkers

By customizing therapies to each patient's
unique tumour profile, precision medicine is
revolutionizing chemotherapy [36]. Tumor-
infiltrating lymphocytes (TILs) and PD-L1
expression predict the response to
immunochemotherapy in TNBC, whereas genetic
assays inform treatment choices in breast cancer
[15]. Chemotherapy modifications are informed by
ctDNA-based liquid biopsies that track resistance
mutations in lung cancer. Combination tactics are
guided by emerging biomarkers, such as
homologous recombination deficiency (HRD)
scores in breast cancer and TMB in lung cancer
[36]. Inhibitors such as inavolisib target PIK3CA
mutations in HR+ breast cancer, delaying the need
for chemotherapy by over two years in advanced
cases [37]. Amivantamab with chemotherapy is
used to treat EGFR exon 20 insertion mutations in
NSCLC, extending (OF] post-osimertinib
progression to 18.1 months [49]. In biomarker-
positive subgroups, these biomarkers increase
response rates by as much as 30% [36].

Nanotechnology and Drug Delivery Systems:

By enhancing drug distribution and
lowering toxicity, nanotechnology raises the
therapeutic index of chemotherapy. By more
efficiently  targeting tumours, liposomal
doxorubicin and nanoparticle cisplatin reduce
systemic side effects [38]. In resistant tumours,
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taxanes based on nanoparticles exhibit promise
[39]. For the best drug delivery in both
malignancies, polymeric micelles and dendrimers
are being researched. Hybrid nanoparticles have
been investigated in recent 2025 trials for the
administration of combination chemotherapy and
immunotherapy,  raising  intratumoral  drug
concentrations by 50% in preclinical NSCLC
animals [40]. Platinum agents and PARP inhibitors
encapsulated in nanoparticles enhance PFS by 25%
in TNBC with BRCA mutations in breast cancer
[41].
Novel Combinations and Emerging Therapies:
A primary focus for enhancing results is
on synergistic combinations [42].  Treatment
options for breast cancer are expanded by ADCs
such as Sacituzumab govitecan and bispecific
antibodies  [19]. Chemotherapy and anti-
angiogenic drugs such as bevacizumab together
increase PFS in non-squamous non-small cell lung
cancer [43]. In NSCLC, the use of KRAS
inhibitors in conjunction with chemotherapy is
being investigated [44]. For HR+/HER2- MBC,
datopotamab deruxtecan, which was approved in
2025, decreased the risk of neuropathy by
achieving a median PFS of 6.9 months as opposed
to 4.9 months with chemotherapy alone [45].
Platinum-etoposide in conjunction with bispecific
T-cell engagers such as tarlatama, which was
approved in 2024, produces 40% response rates
after chemotherapy in SCLC [46]. Osimertinib
with chemotherapy increased PFS to 25.5 months
in EGFR-mutant NSCLC and decreased resistance
development by 15-20% [47]. De-escalation
techniques were supported by immunotherapy-
chemotherapy triplets, such as pembrolizumab with
Sacituzumab govitecan in PD-L1+ TNBC, which
increased PFS to 11.2 months vs to 7.8 months
with chemotherapy alone [48]. By 2026, these
multimodal regimens may increase lasting
responses by 30-40% [42].

1. DISCUSSION:

Significant advancements in
chemotherapy have made treatments for lung and
breast malignancies less hazardous and more
effective. By delivering medication directly to
tumours, new drug formulations such liposomal
doxorubicin and nab-paclitaxel lessen adverse
effects like nerve pain and heart damage. These
developments have raised early-stage breast cancer
survival rates by roughly 4% to 5%. Medication
like Pemetrexed helps patients with lung cancer,
particularly those with non-squamous non-small

cell lung cancer, survive longer without the disease
progressing. Additionally, patients with small cell
lung cancer (SCLC) and triple-negative breast
cancer (TNBC) have lived two to three months
longer  when immune  treatments like
pembrolizumab and atezolizumab are added to
chemotherapy. In certain situations, antibody-drug
conjugates (ADCs), such trastuzumab deruxtecan
for breast cancer, increase survival by 40-50%,
improving the precision of chemotherapy.

Drug resistance and adverse effects are
among the issues that still exist, though. Because
of proteins that prevent treatment or fix DNA
damage, breast cancer tumours, particularly TNBC,
can withstand medication. Low oxygen levels in
tumours reduce the effectiveness of platinum
treatments for lung cancer. Twenty to thirty
percent of patients experience side effects such
kidney damage and nerve discomfort, which
reduces their quality of life. Supportive care has
decreased these issues by 10-15%. Examples of
this include medications to increase white blood
cells and genetic testing to modify dosages.
Another major problem is access to novel
medicines, since many patients in low- and middle-
income nations cannot afford medications like
ADCs. Although they could be helpful,
biosimilars—Iless expensive versions of pricey
medications—are not generally accessible because
of supply and regulatory concerns.

Anticipating the  future, emerging
technologies such as liquid biopsies and genetic
testing will personalise treatment and increase
response rates by as much as 30%. Treatment
success rates for lung cancer and breast cancer may
rise by 50% and 25%, respectively, thanks to
nanotechnology, such as nanoparticles that deliver
medications straight to tumours. By 2026, new
combinations, such as tarlatamab for SCLC and
datopotamab deruxtecan for breast cancer, may
increase survival by 30-40%. These developments
demonstrate  the continued importance of
chemotherapy, but  further  research  and
international cooperation are required to lower
costs and lessen adverse effects.

V. CONCLUSION:

Innovations in nanotechnology-based drug
delivery systems, such as liposomal encapsulations,
albumin-bound nanoparticles, and polymer—drug
conjugates, have markedly enhanced tumor-
selective chemotherapy while minimizing systemic
toxicity in lung and breast cancers. The integration
of biomarker-guided stratification, including

DOI: 10.35629/4494-1006133141

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 136



57 International Journal of Pharmaceutical Research and Applications

Volume 10, Issue 6 Nov - Dec 2025, pp: 133-141 www.ijprajournal.com

- . |
\

UPRA Journal

EGFR/ALK/ROS1 profiling in non-small cell lung
cancer and BRCA1/2 mutation testing in triple-
negative breast cancer, has further refined
therapeutic precision. Moreover, combination
regimens incorporating platinum-based
chemotherapy with antibody—drug conjugates and
immune checkpoint inhibitors have vyielded
unprecedented improvements in clinical outcomes.
As precision medicine, advanced drug delivery,
and global health equity continue to evolve,
chemotherapy—integrated  with targeted and
immune-based  modalitiess—will ~ remain  a
cornerstone of personalized, multidisciplinary
cancer care.

ACKNOWLEDGEMENT

With great pleasure, we express our profound
gratitude to faculties of Department of Pharmacy
Practice, Pulla Reddy Institute of Pharmacy,
Dundigal, Hyderabad.

CONFLICT OF INTEREST
The authors declare that there is no conflict of
interest.

ABBREVATIONS

AC-T: Doxorubicin, Cyclophosphamide, followed
by Taxanes, HR+: Hormone Receptor-Positive,
TNBC: Triple-Negative Breast Cancer, SCLC:
Small Cell Lung Cancer, ORR: Objective Response
Rate, OS: Overall Survival, PCR: Pathological
Complete  Response, PFS: Progression-Free
Survival.

REFERENCES:

[1]. Bray, F., Laversanne, M., Sung, H.
Ferlay, J., Siegel, R. L., Soerjomataram, 1.,
& Jemal, A. (2024). Global cancer
statistics 2022: GLOBOCAN estimates of
incidence and mortality worldwide for 36
cancers in 185 countries. CA a Cancer
Journal for Clinicians, 74(3), 229-263.
https://doi.org/10.3322/caac.21834.

[2]. Miller, K. D., Nogueira, L., Devasia, T.,
Mariotto, A. B., Yabroff, K. R., Jemal, A.,
Kramer, J., & Siegel, R. L. (2022). Cancer
treatment and survivorship statistics, 2022.
CA a Cancer Journal for Clinicians, 72(5),
409-436.
https://doi.org/10.3322/caac.21731.

[3]. Gray, R., Bradley, R., Braybrooke, J., Liu,
Z., Peto, R., Davies, L., Dodwell, D.,
McGale, P., Pan, H., Taylor, C., Barlow,
W., Bliss, J., Bruzzi, P., Cameron, D,

[4].

[5].

[6].

[71.

8.

Fountzilas, G., Loibl, S., Mackey, J.,
Martin, M., Del Mastro, L., . . . Zambetti,
M. (2019). Increasing the dose intensity of
chemotherapy by  more  frequent
administration or sequential scheduling: a
patient-level meta-analysis of 37 298
women with early breast cancer in 26
randomised trials. The Lancet,
393(10179), 1440-1452.
https://doi.org/10.1016/s0140-
6736(18)33137-4.

Ghosh, B., & Biswas, S. (2021).
Polymeric micelles in cancer therapy:
State of the art. Journal of Controlled
Release, 332, 127-147.
https://doi.org/10.1016/j.jconrel.2021.02.0
16

Cardinale, D., Colombo, A., Bacchiani,
G., Tedeschi, I., Meroni, C. A., Veglia, F.,
Civelli, M., Lamantia, G., Colombo, N.,
Curigliano, G., Fiorentini, C., & Cipolla,
C. M. (2015). Early detection of

anthracycline cardiotoxicity and
improvement with heart failure therapy.
Circulation, 131(22), 1981-1988.

https://doi.org/10.1161/circulationaha.114.
013777.

O’Brien, M., Wigler, N., Inbar, M., Rosso,
R., Grischke, E., Santoro, A., Catane, R.,
Kieback, D., Tomczak, P., Ackland, S.,
Orlandi, F., Mellars, L., Alland, L., &
Tendler, C. (2004). Reduced
cardiotoxicity and comparable efficacy in
a phase llltrial of pegylated liposomal
doxorubicin ~ HCI(CAELYX™/Doxil®)
versus conventional doxorubicin forfirst-
line treatment of metastatic breast cancer.
Annals of Oncology, 15(3), 440-449.
https://doi.org/10.1093/annonc/mdh097
Gradishar, W. J., Tjulandin, S., Davidson,
N., Shaw, H., Desai, N., Bhar, P.,
Hawkins, M., & O’Shaughnessy, J.
(2005). Phase Il trial of nanoparticle
Albumin-Bound Paclitaxel compared with
polyethylated Castor Oil-Based Paclitaxel
in women with breast cancer. Journal of
Clinical Oncology, 23(31), 7794-7803.
https://doi.org/10.1200/jc0.2005.04.937.
Henderson, I. C., Berry, D. A., Demetri,
G. D., Cirrincione, C. T., Goldstein, L. J.,
Martino, S., Ingle, J. N., Cooper, M. R,
Hayes, D. F., Tkaczuk, K. H., Fleming,
G., Holland, J. F., Duggan, D. B.,
Carpenter, J. T., Frei, E., Schilsky, R. L.,
Wood, W. C., Muss, H. B., & Norton, L.

DOI: 10.35629/4494-1006133141

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 137



wa

7

\

UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 10, Issue 6 Nov - Dec 2025, pp: 133-141 www.ijprajournal.com

[9].

[10].

[11].

[12].

[13].

(2003). Improved outcomes from adding
sequential paclitaxel but not from
escalating doxorubicin dose in an adjuvant
chemotherapy regimen for patients with
Node-Positive primary breast cancer.
Journal of Clinical Oncology, 21(6), 976—
983.
https://doi.org/10.1200/jc0.2003.02.063.
9.Perou, C. M., Serlie, T., Eisen, M. B.,
Van De Rijn, M., Jeffrey, S. S., Rees, C.
A., Pollack, J. R., Ross, D. T., Johnsen,
H., Akslen, L. A, Fluge, @.,
Pergamenschikov, A., Williams, C., Zhu,
S. X., Lanning, P. E., Bgrresen-Dale, A.,
Brown, P. O., & Botstein, D. (2000).
Molecular portraits of human breast
tumours. Nature, 406(6797), 747-752.
https://doi.org/10.1038/35021093.
Sparano, J. A., Gray, R. J., Makower, D.
F., Pritchard, K. 1., Albain, K. S., Hayes,
D. F., Geyer, C. E., Dees, E. C., Goetz, M.
P., Olson, J. A, Lively, T., Badve, S. S.,
Saphner, T. J., Wagner, L. I., Whelan, T.
J., Ellis, M. J.,, Paik, S., Wood, W. C,,
Ravdin, P. M., . . . Sledge, G. W. (2018).
Adjuvant chemotherapy guided by a 21-
Gene expression assay in breast cancer.
New England Journal of Medicine,
379(2), 111-121.
https://doi.org/10.1056/nejmoal804710.
Swain, S. M., Baselga, J., Kim, S., Ro, J.,
Semiglazov, V., Campone, M., Ciruelos,
E., Ferrero, J., Schneeweiss, A., Heeson,
S., Clark, E., Ross, G., Benyunes, M. C.,
& Cortés, J. (2015). Pertuzumab,
trastuzumab, and docetaxel in HER2-
Positive metastatic breast cancer. New
England Journal of Medicine, 372(8),
724-734.
https://doi.org/10.1056/nejmoal413513
Murthy, R. K., Loi, S., Okines, A,
Paplomata, E., Hamilton, E., Hurvitz, S.
A., Lin, N. U., Borges, V., Abramson, V.,
Anders, C., Bedard, P. L., Oliveira, M.,
Jakobsen, E., Bachelot, T., Shachar, S. S.,
Mialler, V., Braga, S., Duhoux, F. P.,
Greil, R., . . Winer, E. P. (2019).
Tucatinib, trastuzumab, and capecitabine
for HER2-Positive metastatic breast
cancer. New England Journal of Medicine,
382(7), 597-6009.
https://doi.org/10.1056/nejmoal914609
Tutt, A., Tovey, H., Cheang, M. C. U,
Kernaghan, S., Kilburn, L., Gazinska, P.,
Owen, J., Abraham, J., Barrett, S., Barrett-

[14].

[15].

[16].

[17].

Lee, P., Brown, R., Chan, S., Dowsett, M.,
Flanagan, J. M., Fox, L., Grigoriadis, A.,
Gutin, A., Harper-Wynne, C., Hatton, M.
Q., ... Bliss, J. M. (2018). Carboplatin in
BRCAL1/2-mutated and triple-negative
breast cancer BRCAness subgroups: the
TNT Trial. Nature Medicine, 24(5), 628—
637. https://doi.org/10.1038/s41591-018-
0009-7

Robson, M., Im, S.; Senkus, E., Xu, B.,
Domchek, S. M., Masuda, N., Delaloge,
S., Li, W., Tung, N., Armstrong, A., Wu,
W., Goessl, C., Runswick, S., & Conte, P.
(2017). Olaparib for Metastatic Breast
Cancer in Patients with a Germline BRCA
Mutation. New England Journal of
Medicine, 377(6), 523-533.
https://doi.org/10.1056/nejmoal706450.
Schmid, P., Adams, S., Rugo, H. S.,
Schneeweiss, A., Barrios, C. H., lwata, H.,
Diéras, V., Hegg, R., Im, S., Wright, G.
S., Henschel, V., Molinero, L., Chui, S.
Y., Funke, R., Husain, A., Winer, E. P,
Loi, S., & Emens, L. A. (2018).
Atezolizumab and Nab-Paclitaxel in
advanced Triple-Negative breast cancer.
New England Journal of Medicine,
379(22), 2108-2121.
https://doi.org/10.1056/nejmoal809615
Miles, D., Gligorov, J., André, F.,
Cameron, D., Schneeweiss, A., Barrios,
C., Xu, B., Wardley, A., Kaen, D.,
Andrade, L., Semiglazov, V., Reinisch,
M., Patel, S., Patre, M., Morales, L., Patel,
S., Kaul, M., Barata, T., O’Shaughnessy,
J., ... Tabane, K. (2021). Primary results
from IMpassion131, a double-blind,
placebo-controlled, randomised phase IlI
trial of first-line paclitaxel with or without
atezolizumab for unresectable locally
advanced/metastatic triple-negative breast
cancer. Annals of Oncology, 32(8), 994—
1004.
https://doi.org/10.1016/j.annonc.2021.05.8
01.

Cortes, J., Cescon, D. W., Rugo, H. S,
Nowecki, Z., Im, S., Yusof, M. M,
Gallardo, C., Lipatov, O., Barrios, C. H.,
Holgado, E., lwata, H., Masuda, N., Otero,
M. T., Gokmen, E., Loi, S., Guo, Z., Zhao,
J., Aktan, G., Karantza, V., . . . Frances,
V. (2020). Pembrolizumab plus
chemotherapy  versus placebo  plus
chemotherapy for previously untreated
locally recurrent inoperable or metastatic

DOI: 10.35629/4494-1006133141

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 138



wa

7

\

UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 10, Issue 6 Nov - Dec 2025, pp: 133-141 www.ijprajournal.com

[18].

[19].

[20].

[21].

[22].

DOI: 10.35629/4494-1006133141

triple-negative breast cancer (KEYNOTE-
355): a randomised, placebo-controlled,
double-blind, phase 3 clinical trial. The
Lancet, 396(10265), 1817-1828.
https://doi.org/10.1016/s0140-
6736(20)32531-9.

Miranda, L. S., Sousa, M. J., Braga, M.
M., Couto, M., Fernandes, I. V., Abreu,
F., Eiriz, I., Fernandes, C. L., Marques, A.
F., Marques, M. T, Romido, R,
Gongalves, F., Simdes, J., & Araujo, A.
(2025). Trastuzumab  deruxtecan in
previously treated HER2-Low metastatic
breast cancer: Real-World multicentric
study in the Portuguese population.
Cancers, 17(12), 1911
https://doi.org/10.3390/cancers17121911.
Bardia, A., Hurvitz, S. A., Tolaney, S. M.,
Loirat, D., Punie, K., Oliveira, M.,
Brufsky, A., Sardesai, S. D., Kalinsky, K.,
Zelnak, A. B., Weaver, R., Traina, T.,
Dalenc, F., Aftimos, P., Lynce, F., Diab,
S., Cortés, J., O’Shaughnessy, J., Diéras,
V., ... Rugo, H. S. (2021). Sacituzumab
govitecan in metastatic Triple-Negative
breast Cancer. New England Journal of
Medicine, 384(16), 1529-1541.
https://doi.org/10.1056/nejmoa2028485.
Schiller, J. H., Harrington, D., Belani, C.
P., Langer, C., Sandler, A., Krook, J., Zhu,
J., & Johnson, D. H. (2002). Comparison
of four chemotherapy regimens for
Advanced Non-Small-Cell lung cancer.
New England Journal of Medicine,
346(2), 92-98.
https://doi.org/10.1056/nejmoa011954.
Paz-Ares, L. G., De Marinis, F., Dediu,
M., Thomas, M., Pujol, J., Bidoli, P.,
Molinier, O., Sahoo, T. P., Laack, E.,
Reck, M., Corral, J., Melemed, S., John,
W., Chouaki, N., Zimmermann, A. H,
Visseren-Grul, C., & Gridelli, C. (2013).
PARAMOUNT: Final overall survival
results of the Phase Il study of
maintenance Pemetrexed versus placebo
immediately after induction treatment with
Pemetrexed plus cisplatin for advanced

nonsquamous  Non-Small-Cell  lung
cancer. Journal of Clinical Oncology,
31(23), 2895-2902.
https://doi.org/10.1200/jc0.2012.47.1102
Socinski, M. A, Bondarenko, I,
Karaseva, N. A., Makhson, A. M,

Vynnychenko, I., Okamoto, 1., Hon, J. K,
Hirsh, V., Bhar, P., Zhang, H., Iglesias, J.

[23].

[24].

[25].

[26].

L., & Renschler, M. F. (2012). Weekly
NAB-Paclitaxel in combination with
carboplatin Versus Solvent-Based
Paclitaxel plus Carboplatin as First-Line
therapy in patients with Advanced Non-
Small-Cell lung cancer: Final results of a
Phase Il trial. Journal of Clinical
Oncology, 30(17), 2055-2062.
https://doi.org/10.1200/jc0.2011.39.5848.
Scagliotti, G. V., Parikh, P., Von Pawel,
J., Biesma, B., Vansteenkiste, J.,
Manegold, C.,  Serwatowski, P.,
Gatzemeier, U., Digumarti, R., Zukin, M.,
Lee, J. S., Mellemgaard, A., Park, K,
Patil, S., Rolski, J., Goksel, T., De
Marinis, F., Simms, L., Sugarman, K. P.,
& Gandara, D. (2008). Phase Il study
comparing Cisplatin plus gemcitabine

with cisplatin  plus pemetrexed in
Chemotherapy-Naive patients with
Advanced-Stage Non-Small-Cell lung

cancer. Journal of Clinical Oncology,
26(21), 3543-3551.
https://doi.org/10.1200/jc0.2007.15.0375.
Horn, L., Mansfield, A. S., Szczesna, A.,
Havel, L., Krzakowski, M., Hochmair, M.
J., Huemer, F., Losonczy, G., Johnson, M.
L., Nishio, M., Reck, M., Mok, T., Lam,
S., Shames, D. S., Liu, J., Ding, B.,
Lopez-Chavez, A., Kabbinavar, F., Lin,
W., . . . Liu, S. V. (2018). First-Line
Atezolizumab plus Chemotherapy in
Extensive-Stage Small-Cell Lung Cancer.
New England Journal of Medicine,
379(23), 2220-2229.
https://doi.org/10.1056/nejmoal809064
Paz-Ares, L., Dvorkin, M., Chen, Y.,
Reinmuth, N., Hotta, K., Trukhin, D.,
Statsenko, G., Hochmair, M. J,
Ozgiiroglu, M., Ji, I. H., Voitko, O.,
Poltoratskiy, A., Ponce, S., Verderame, F.,
Havel, L., Bondarenko, l., Kazarnowicz,
A., Losonczy, G., Conev, N. V., . . .
Williamson, M. (2019). Durvalumab plus
platinum-etoposide  versus  platinum-
etoposide in first-line treatment of
extensive-stage small-cell lung cancer
(CASPIAN): a randomised, controlled,
open-label, phase 3 trial. The Lancet,
394(10212), 1929-1939.
https://doi.org/10.1016/s0140-
6736(19)32222-6

Lin, J. J, Jiang, G. Y., Joshipura, N.,
Ackil, J., Digumarthy, S. R., Rincon, S.
P., Yeap, B. Y., Gainor, J. F., & Shaw, A.

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 139



wa

7

\

UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 10, Issue 6 Nov - Dec 2025, pp: 133-141 www.ijprajournal.com

[27].

[28].

[29].

[30].

[31].

[32].

[33].

T. (2018). Efficacy of Alectinib in Patients
with  ALK-Positive  NSCLC  and
Symptomatic or Large CNS Metastases.
Journal of Thoracic Oncology, 14(4),
683-690.
https://doi.org/10.1016/j.jtho.2018.12.002
Camidge, D. R., Doebele, R. C., & Kerr,
K. M. (2019). Comparing and contrasting
predictive biomarkers for immunotherapy
and targeted therapy of NSCLC. Nature
Reviews Clinical Oncology, 16(6), 341-
355. https://doi.org/10.1038/s41571-019-
0173-9.

Xing, S., Hu, K., & Wang, Y. (2022).
Tumor Immune Microenvironment and
Immunotherapy in Non-Small Cell Lung
Cancer: update and new challenges. Aging
and Disease, 13(6), 1615.
https://doi.org/10.14336/ad.2022.0407.
Yardley, D. A., Noguchi, S., Pritchard, K.
I., Burris, H. A., Baselga, J., Gnant, M.,
Hortobagyi, G. N., Campone, M., Pistilli,
B., Piccart, M., Melichar, B., Petrakova,
K., Arena, F. P., Erdkamp, F., Harb, W.
A., Feng, W., Cahana, A. Taran, T,
Lebwohl, D., & Rugo, H. S. (2013).
Everolimus  Plus  Exemestane in
Postmenopausal Patients with HR+ Breast
Cancer: BOLERO-2 Final Progression-
Free Survival Analysis. Advances in
Therapy, 30(10), 870-884.
https://doi.org/10.1007/s12325-013-0060-
1.

Dillon MT, Bergerhoff KF, Pedersen M,
et al. ATR inhibition potentiates the
radiation-induced inflammatory tumor
microenvironment. Clin Cancer Res.
2019;25(11):3392-3403.
doi:10.1158/1078-0432.CCR-18-1516.
Lee, K. T., Bulls, H. W., Hoogland, A. I.,
James, B. W., Colon-Echevarria, C. B., &
Jim, H. S. L. (2024). Chemotherapy-
Induced Peripheral Neuropathy (CIPN): A
narrative review and proposed theoretical
model. Cancers, 16(14), 2571,
https://doi.org/10.3390/cancers16142571.
Miller, R. P., Tadagavadi, R. K., Ramesh,
G., & Reeves, W. B. (2010). Mechanisms
of cisplatin nephrotoxicity. Toxins, 2(11),
2490-2518.
https://doi.org/10.3390/toxins2112490.
Amstutz, U., Henricks, L. M., Offer, S.
M., Barbarino, J., Schellens, J. H., Swen,
J. J,, Klein, T. E., McLeod, H. L., Caudle,
K. E., Diasio, R. B., & Schwab, M.

[34].

[35].

[36].

[37].

[38].

(2017). Clinical Pharmacogenetics
Implementation ~ Consortium  (CPIC)
Guideline for Dihydropyrimidine
Dehydrogenase Genotype and

Fluoropyrimidine dosing: 2017 update.
Clinical Pharmacology & Therapeutics,
103(2), 210-216.
https://doi.org/10.1002/cpt.911

Sung, H., Ferlay, J., Siegel, R. L.,
Laversanne, M., Soerjomataram, I., Jemal,
A., & Bray, F. (2021). Global Cancer
Statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36
cancers in 185 countries. CA a Cancer
Journal for Clinicians, 71(3), 209-249.
https://doi.org/10.3322/caac.21660.
Westin, S. N., Louie-Gao, M., Gupta, D.,
& Thaker, P. H. (2021). Risk Factors for
Progression or Death After First-Line
Platinum-Based Chemotherapy in Real-
World Patients in the USA with Ovarian
Cancer from 2011 to 2018. Future
Oncology, 17(32), 4263-4274.
https://doi.org/10.2217/fon-2021-0018
Tutt, A. N., Garber, J. E., Kaufman, B.,
Viale, G., Fumagalli, D., Rastogi, P.,
Gelber, R. D., De Azambuja, E., Fielding,
A., Balmafia, J., Domchek, S. M.,
Gelmon, K. A., Hollingsworth, S. J.,
Korde, L. A., Linderholm, B., Bandos, H.,
Senkus, E., Suga, J. M., Shao, Z., . . .
Geyer, C. E. (2021). Adjuvant Olaparib
for Patients with BRCAL- or BRCA2-
Mutated Breast Cancer. New England
Journal of Medicine, 384(25), 2394-2405.
https://doi.org/10.1056/nejmoa2105215.
Jhaveri, K. L., Im, S, Saura, C., Loibl, S,,
Kalinsky, K., Schmid, P., Loi, S,
Thanopoulou, E., Shankar, N., Jin, Y.,
Stout, T. J., Clark, T. D., Song, C., Juric,
D., & Turner, N. C. (2025). Overall
Survival with Inavolisib in PIK3CA -
Mutated Advanced Breast Cancer. New
England Journal of Medicine.
https://doi.org/10.1056/nejm0a2501796.
Patra, J. K., Das, G., Fraceto, L. F.,
Campos, E. V. R., Del Pilar Rodriguez-
Torres, M., Acosta-Torres, L. S., Diaz-
Torres, L. A., Grillo, R., Swamy, M. K,
Sharma, S., Habtemariam, S., & Shin, H.
(2018). Nano based drug delivery systems:
recent developments and future prospects.
Journal of Nanobiotechnology, 16(1).
https://doi.org/10.1186/s12951-018-0392-
8

DOI: 10.35629/4494-1006133141

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 140



wa

7

\

UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 10, Issue 6 Nov - Dec 2025, pp: 133-141 www.ijprajournal.com

[39].

[40].

[41].

[42].

[43].

[44].

[45].

Park J, Lee S, Kim Y. Nanoparticle
albumin-bound paclitaxel for malignant
tumors: a phase Il trial. Cancer
Nanotechnol. 2023;14(1):15.
d0i:10.1186/s12645-023-00189-2.

Patra, J. K., Das, G., Fraceto, L. F.,
Campos, E. V. R., Del Pilar Rodriguez-
Torres, M., Acosta-Torres, L. S., Diaz-
Torres, L. A., Grillo, R., Swamy, M. K,
Sharma, S., Habtemariam, S., & Shin, H.
(2018b). Nano based drug delivery
systems: recent developments and future
prospects. Journal of Nanobiotechnology,
16(1). https://doi.org/10.1186/s12951-
018-0392-8

Robson, M., Im, S., Senkus, E., Xu, B.,
Domchek, S. M., Masuda, N., Delaloge,
S., Li, W., Tung, N., Armstrong, A., Wu,
W., Goessl, C., Runswick, S., & Conte, P.
(2017b). Olaparib for Metastatic Breast
Cancer in Patients with a Germline BRCA
Mutation. New England Journal of
Medicine, 377(6), 523-533.
https://doi.org/10.1056/nejmoal706450.
Jacobson, A. (2022). Benefits of Adjuvant
Chemotherapy Differ by Menopausal
Status in Women with HR+/HER2- Early
Breast Cancer, 1-3 Positive Nodes, and a
Low Recurrence Score. The Oncologist,
27(Supplement_1), S15-S16.
https://doi.org/10.1093/oncolo/oyac012.
Sandler, A., Gray, R., Perry, M. C,,
Brahmer, J., Schiller, J. H., Dowlati, A.,
Lilenbaum, R., & Johnson, D. H. (2006).
Paclitaxel-Carboplatin  Alone or with
Bevacizumab for Non-Small-Cell Lung
Cancer. New England Journal of
Medicine, 355(24), 2542-2550.
https://doi.org/10.1056/nejmoa061884.
Skoulidis, F., Li, B. T., Dy, G. K., Price,
T. J., Falchook, G. S., Wolf, J., Italiano,
A., Schuler, M., Borghaei, H., Barlesi, F.,
Kato, T., Curioni-Fontecedro, A., Sacher,
A., Spira, A., Ramalingam, S. S,
Takahashi, T., Besse, B., Anderson, A,
Ang, A. . . . Govindan, R. (2021).
Sotorasib for Lung Cancers with KRAS
p.G12C Mutation. New England Journal
of Medicine, 384(25), 2371-2381.
https://doi.org/10.1056/nejmoa2103695.
Bardia, A., Jhaveri, K., Kalinsky, K.,
Pernas, S., Tsurutani, J., Xu, B., Hamilton,

[46].

[47].

[48].

E., Im, S., Nowecki, Z., Sohn, J., De
Laurentiis, M., Jafiez, N. M., Adamo, B.,
Lee, K. S., Jung, K. H., Rubovszky, G.,
Tseng, L., Lu, Y., Yuan, Y., ... Pistilli, B.
(2023). TROPION-Breast01:
Datopotamab deruxtecan vs chemotherapy
in pre-treated inoperable or metastatic
HR+/HER2- breast cancer. Future
Oncology, 20(8), 423-436.
https://doi.org/10.2217/fon-2023-0188.
Paz-Ares, L., Champiat, S., Lai, W. V.,
Izumi, H., Govindan, R., Boyer, M,
Hummel, H., Borghaei, H., Johnson, M.
L., Steeghs, N., Blackhall, F., Dowlati, A.,
Reguart, N., Yoshida, T., He, K., Gadgeel,
S. M., Felip, E., Zhang, Y., Pati, A, . ..
Owonikoko, T. K. (2023). Tarlatamab, a
First-in-Class DLL3-Targeted bispecific
T-Cell engager, in recurrent Small-Cell
lung cancer: an Open-Label, Phase |
study. Journal of Clinical Oncology,
41(16), 2893-2903.
https://doi.org/10.1200/jco.22.02823.
Planchard, D., Janne, P. A., Cheng, Y.,
Yang, J. C., Yanagitani, N., Kim, S.,
Sugawara, S., Yu, Y., Fan, Y., Geater, S.
L., Laktionov, K., Lege, C. K., Valdiviezo,
N., Ahmed, S., Maurel, J., Andrasina, |.,
Goldman, J., Ghiorghiu, D., Rukazenkov,
Y., ... Kobayashi, K. (2023). Osimertinib
with or without Chemotherapy in EGFR -
Mutated Advanced NSCLC. New England
Journal of Medicine, 389(21), 1935-1948.
https://doi.org/10.1056/nejmo0a2306434
48. Tolaney, S. M., De Azambuja, E.,
Kalinsky, K., Loi, S., Kim, S., Yam, C,,
Rapoport, B. L., Im, S., Pistilli, B.,
McHayleh, W., Cescon, D. W., Watanabe,
J., Lara, A., Freitas-Junior, R., Bofill, J.
S., Afshari, M., Gary, D., Wang, L., Lai,
C., & Schmid, P. (2025). Sacituzumab
govitecan (SG) +  pembrolizumab
(pembro) vs chemotherapy (chemo) +
pembro in previously untreated PD-L1-
positive advanced triple-negative breast
cancer (TNBC): Primary results from the

randomized phase 3 ASCENT-
04/KEYNOTE-D19 study. Journal of
Clinical Oncology, 43(17_suppl).

https://doi.org/10.1200/jc0.2025.43.17_su
ppl.Ibal09.

DOI: 10.35629/4494-1006133141

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 141



