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ABSTRACT

Young women with cancer comprise a special population of patients who experience cancer and oncologic care in a unique way. 
Recent progress in diagnostic and therapeutic approaches has transformed the landscape of clinical oncology practice. This 
perspective addresses novel therapies, and some of the main challenges that oncologists face when providing care for young 
patients in the era of next-generation sequencing and tissue-agnostic approaches through the use of targeted therapies for 
diverse malignancies. (REV INVEST CLIN. 2021;73(5):302-5)
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In recent years, the incidence and prevalence of can-
cer in young adults (individuals aged 20-39 years) 
have increased progressively. To date, breast, thyroid, 
and cervical carcinomas are by far the most com-
monly diagnosed malignancies in this age group, af-
fecting females either exclusively or predominantly1. 
Novel advances in oncology and related fields have 
improved physicians’ ability to provide integral care 
for young women with cancer. However, in this era, 
oncologists are still challenged to aid this young group 
in solving health-care issues while also addressing the 
possible repercussions that cancer and oncologic 
treatment may have on diverse areas of their lives.

Recent progress in different fields of oncology has en-
abled more precise diagnoses and increased the avail-
ability of new targeted treatment options for cancer 
patients. These novel technologies and therapies have 
been approved independently of patients’ age. Never-
theless, young women especially benefit from these 
advances for particular reasons, including the high rep-
resentation of females in the young adult cancer pop-
ulation and their improved life expectancy, which al-
lows them to continue fulfilling their active social roles. 
However, these scientific breakthroughs can also lead 
to unique challenges among young patients, mainly 
emerging toxicities, well-known oncofertility issues 
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associated with cancer treatment, survivorship as-
pects, and access to personalized medicine.

In the latest years, patient care has been revolution-
ized in view of the commercial availability of next-
generation sequencing. This technology has enhanced 
the identification of actionable mutations in daily 
practice and the subsequent prescription of tissue-
agnostic therapy. Current guidelines for solid tumors 
recommend the use of genomic testing in advanced 
progressive disease to identify potential treatment 
targets, such as BRCA1/2, BRAF V600E, neurotroph-
ic tyrosine receptor kinase (NTRK) and RET fusions 
and mutations, PD-(L)1 expression, DNA mismatch 
repairs, microsatellite instability, and mutational bur-
den. In the case of breast cancer, the most frequent 
germline mutations in BRCA1/2 are associated with 
DNA homologous recombination repair defects. Thus, 
these patients are potential candidates for treatment 
with poly-adenosine-diphosphate-ribose polymerase 
(PARP) inhibitors, as BRCA1/2-deficient cells are 
highly sensitive to accumulation of toxic double-
strand breaks, genomic instability, and synthetic le-
thality caused by PARP inhibition2. Moreover, the 
olaparib (OlimpiAD) and talazoparib (EMBRACA) tri-
als have shown significant benefit on progression-free 
survival benefit with the use of these agents in pa-
tients with advanced HER2-negative disease2,3. Fur-
thermore, the recently presented results from the 
OlympiA trial, a novel Phase III trial of olaparib as 
adjuvant therapy in patients with high-risk HER2-
negative breast cancer and germline BRCA1/2 muta-
tions represent the first step into personalized treat-
ment in a curative-intent setting4.

As for thyroid cancer, even though patients usually 
have a good prognosis, approximately 50% of those 
with metastatic disease can become refractory to 
first-line treatment with radioactive iodine and thy-
roid suppressive therapy. In these cases, novel tar-
geted approaches have yielded favorable results. The 
phase I/II LIBRETTO-001 and ARROW trials demon-
strated the significant benefit of RET directed thera-
pies, selpercatinib and pralsetinib, in the context of 
RET-altered advanced solid cancers in terms of overall 
response rates and safety profile5,6. The main draw-
back to these approaches is the limited number of 
tumors that carry an actionable mutation in this con-
text, which in these trials were mainly restricted to 
medullary thyroid and lung cancer. In the particular 

case of anaplastic thyroid carcinoma, a neoplasia 
known for its obscure prognosis, the development of 
targeted therapies represents one of the few advanc-
es that have translated into improved outcomes. In 
patients with BRAF V600E mutations, dabrafenib plus 
trametinib have demonstrated important partial re-
sponse rates, with lasting response durations7.

The NTRK fusion-positive tumors can also be sub-
jected to targeted therapy given that selective in-
hibitors of these proteins have shown robust activity 
with a prolonged overall response duration8,9. Two of 
these small molecules, larotrectinib and entrectinib, 
are now approved for the treatment of NTRK fusion-
positive solid tumors refractory to prior treatment 
lines, regardless of the site of disease origin.

Besides targeted therapies, immunotherapy repre-
sents one of the newest treatment options for pa-
tients with different types of cancer. Through whole-
genome sequencing, those who could benefit from 
such therapies can be readily identified. The Phase II 
KEYNOTE 158 trial described the benefit of the PD-1 
inhibitor pembrolizumab in the management of heav-
ily pre-treated patients with advanced solid tumors 
and high tumor mutational burden. Even though me-
dian progression-free and overall survival did not sig-
nificantly improve, the high tumor mutational burden 
subgroup could render a robust tumor response10. On 
a similar note, previously treated advanced microsat-
ellite instability – high or mismatch repair – deficient 
advanced tumors derive benefit on response rate and 
lasting response duration11.

Accordingly, nowadays, histologic cancer diagnosis is 
not enough, and oncologists must strive for genetic-
based tumor classification to identify patients who 
could benefit from these promising directed thera-
pies. In addition, it is fundamental that physicians 
continue contributing to expanding research on these 
novel potential targets and treatment options.

On a related matter, the increasing use of new thera-
pies is transforming the landscape of clinical oncology 
practice due to the emergence of novel toxicity pro-
files that differ from those of classic cancer treat-
ment. Most adverse effects related to treatment mo-
dalities such as immunotherapy or targeted therapy 
are mild and reversible if addressed promptly12,13. 
However, certain toxicities, including adrenal 
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insufficiency, hepatitis, myocarditis, encephalitis, 
pneumonitis, Stevens-Johnson syndrome/toxic epi-
dermal necrolysis, and drug reaction with eosinophilia 
and systemic symptoms (DRESS), could be life threat-
ening and highlight the importance of observant clin-
ical suspicion12,13. Moreover, others such as endocri-
nopathies and rheumatologic adverse effects might 
cause permanent organ dysfunction and require 
chronic or lifelong treatment12,13. Besides, since these 
agents can be prescribed as combination therapy in 
certain cases, proficiency on their possible toxicities 
is paramount to recognize properly the effects that 
need focused management and should not be as-
cribed to other treatments such as chemotherapy12. 
In addition, while modern immunotherapy and tar-
geted therapies are currently used mostly in advanced 
settings, they are progressively becoming approved 
options for earlier cancer stages12,13. Thus, oncolo-
gists are increasingly facing toxicities that were previ-
ously rarely observed in oncologic patients and that 
require timely identification and specific manage-
ment13. Furthermore, with broader approval of these 
drugs for early malignancies, a greater volume of pa-
tients will be exposed to their possible adverse ef-
fects, resulting in a larger toxicity burden.

In young patients, toxicities associated with new ther-
apies might be especially challenging considering the 
rising prevalence of diverse types of cancer14. Par-
ticularly, serious and long-term adverse effects could 
have an important and prolonged negative impact on 
these patients’ overall health and quality of life due 
to their early age and continuously longer survival 
times12. Hence, it is imperative for oncologists to be-
come familiar with these therapies’ unique toxicity 
profiles. Some of the most relevant oncology associa-
tions such as ASCO and NCCN have recommended 
updated oncologists’ knowledge and training, as well 
as vigilant monitoring and multidisciplinary toxicity 
team management for integral patient care whenever 
these therapies are used15,16. In addition, patient edu-
cation about the serious adverse effects they might 
experience could facilitate toxicity identification and 
management15,16. These strategies might prove cru-
cial to improve patient outcomes and well-being. Also 
related to oncologic treatment toxicities, the well-
known risk of infertility remains one of the main chal-
lenges encountered when providing care for young 
women with cancer and is a special concern that on-
cologists should address. In contrast to past decades, 

oncofertility is now an established field of medicine 
and a health-care quality standard for young adults 
undergoing cancer therapy17. Several options are cur-
rently available for this age group, as fertility preser-
vation strategies have evolved from surgical proce-
dures aimed to diminish radiation gonadotoxicity, to 
oocyte/embryo cryopreservation, ovarian tissue 
freezing, temporary ovarian suppression with GnRH 
analogs during chemotherapy, and even uterine 
transplantation18,19. Furthermore, novel fertility-pro-
tective treatments which could be administered be-
fore or during gonadotoxic treatment are under de-
velopment to prevent permanent damage to ovarian 
tissue18,20,21.

Nonetheless, fertility preservation strategies – ex-
cept for uterine transplantation – depend on the 
availability of a functional female reproductive sys-
tem. This is particularly relevant for many patients 
with gynecological cancers, in which standard-of-care 
hystero-oophorectomy leads to permanent fertility 
loss. To overcome this limitation, studies on bioma-
terials have been actively conducted18. Researchers 
have attempted to develop long-lasting transplant-
able reproductive tissues through the use of bioma-
terials arising from different cell sources (such as 
stem cells or endometrial cells) and paracrine fac-
tors18,20,22. Therefore, in coming years, updated 
knowledge and timely referral will be essential for 
oncologists to help young women with cancer navi-
gate through the diverse fertility preservation op-
tions that are becoming available.

Another aspect that continues to represent a chal-
lenge for both patients and oncologists is related to 
the various survivorship issues that young women 
encounter in a unique way. This age group is particu-
larly vulnerable to cancer and treatment repercus-
sions due to the family, academic, and professional 
roles that they usually strive to balance during this 
active time of their lives. Notably, fertility, sexual, 
body image, emotional, cognitive, and physical ad-
verse effects may importantly compromise the qual-
ity of life of young survivors in the short and long 
terms. Oncologists can play a major role in diminish-
ing these sequelae by addressing young patients’ par-
ticular concerns throughout their cancer trajectory 
and providing multidisciplinary, integral care23. More-
over, considering young patients’ prolonged expected 
survival times, offering sustained support during the 
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survivorship period is fundamental for them to suc-
cessfully cope with cancer aftermath and oncologic 
treatment toxicities24.

Access to health care is a pressing matter in the era 
of new oncologic treatment. Both patients and physi-
cians are challenged by the lacking availability of 
novel diagnostic strategies and treatment options, as 
well as by the financial drawbacks that prevent cancer 
patients from receiving cutting-edge care. Continued 
endeavors to increase access to new therapies that 
impact on patients’ prognosis, as well as interventions 
to alleviate treatment toxicities, are of paramount 
importance for these advances to become a reality 
for most patients.
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