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Abstract: The chemotherapy treatment based on Taxol, paclitaxel is widely used in the treatment of
neoplastic conditions in the head and neck, however in the last decades immunotherapy has made
a revolution in the context of oncological treatments. The Anti-PDL1 agent, Nivolumab, has been
proving to be of great value in the treatment of solid tumors. Through the review method this
study aims to synthesize and analyze treatments for advanced head and neck cancer, in addition to
critically analyzing existing studies on the use of reduced doses of nivolumab in patients with head
and neck cancer. Thus, we aim to elucidate the action of oncological agents used in the treatment of
SCC, as well as confirm the superiority of immunotherapeutic treatment in cases of advanced stage

SCC.
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1. Introduction

The squamous cell carcinoma, also called squamous cell carcinoma (SCC), is the
head and neck neoplasm with the highest incidence, accounting for 90% of all cases.
Highly solid tumor with multifactorial etiology, intrinsically associated with smoking,
alcoholism, which when associated increase the rate of development of SCC by 40% and
exposure to the human papillomavirus HPV-16, is an independent risk factor especially
in the oropharyngeal site [1-3]. Regarding the diagnosis of SCC of the oral cavity, this is
confirmed through biopsy, most often through nasofibroscopy, the immunohistochemi-
cal profile with research for HPV-16 in confirmatory cases is of utmost importance [4-6].
Regarding staging, tomography with contrast of the sinuses, as necessary, in addition to
the cervical and thoracic regions, are essential, as they are the main sites of external in-
volvement associated with SCC of the head and neck [2, 7].

The description of treatment must be evaluated according to staging, considering
tumor location, organ preservation when possible and association with metastatic activ-
ity [8-11]. The platinum agent, especially cisplanitna, which is widely used in chemo-
therapy and/or chemorapidotherapeutic protocols in various scenarios, draws attention
to the treatment of head and neck SCC. chemotherapy against taxanes and especially
paclitaxel [12-16]. Regarding the monoclonal antibody agent, cetuximab is associated
with high response rates, gain in overall and progression-free survival, today there are
formal and restricted periodicities for its use in relation to the treatment of SCC subtype

Brazilian Journal of Clinical Medicine and Review 2025, 3, 1, bjemr14

www.bjclinicalmedicinereview.com.br


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Evaluation of Head and Neck Squamous Cell Cancer Treatment and Outcomes: Low-Dose Nivolumab in Palliative Treatment, A Literature Review 2 deb6

neoplasia, as well as the institution of protocols based on immunotherapy with anti
PD-L1 agents, such as pembrolizumab or nivolumab [17-19]. In essence, through a liter-
ature review, the current study aims to evaluate the lines of treatment in advanced head
and neck SCC, as well as their impact on the associated prognosis, especially considering
immunotherapy treatment in reduced doses with the agent nivolumab, as well as This
consequence supports oncological scientific technical development.

2. Literature Review

2.1 Squamous Cell Carcinoma

Squamous cell carcinoma (SCC) of the head and neck is an extremely prevalent car-
cinogenic subtype, around 90% of all neoplastic manifestations in the head and neck re-
gion are related to this subtype. The most affected regions are the oropharynx, oral cav-
ity, hypopharynx and larynx [5, 20]. SCC has been considered a tumor with a multifac-
torial cause due to the association of somatic causes especially related to smoking, alco-
holism, exposure to the human papilloma virus (HPV), as well as genetic factors, such as
mutations in EGFR, TP53, HPV-14 and hereditary factors [1, 2].

Among the risk factors mentioned above, the main one in the development of SCC is
smoking, since it contains genotoxic polycyclic hydrocarbons, in addition to nitrosamines
[1-3, 7]. Studies indicate that smoking cessation reduces the chance of developing SCC
among the general population and that the main risk associated with the development of
SCC in patients consumers would be the association with alcoholism [7, 21-23]. Consid-
ering the mechanism of action of alcohol, since it acts as a solvent in the interaction of the
oral mucosa with carcinogenic agents, acetaldehyde stands out, which has the potential
to form DNA adducts, in addition to the sum of the interaction between alcohol and
smoking increases the chance of developing squamous cell carcinoma by 40% [24, 25].

Regarding the interaction with HPV-16, this is an independent risk factor for SCC,
since 25% of all SCC diagnoses are associated, especially with neoplastic conditions in the
oropharyngeal region [1, 26]. In relation to other habits, which are related to diet, low
BMI, oral hygiene, it is known that healthy eating has a greater chance of reducing the
presentation of carcinogenic conditions, as well as low BMI and poor-quality oral hy-
giene predispose to greater risks in the development of CEC [27-29].

The diagnosis of SCC of the oral cavity largely depends on the type of presentation
of the lesion, it is visible whether there is an associated obstructive and/or painful condi-
tion, since such findings are generally evidenced before the patient seeks medical atten-
tion, however in certain places when such results are often demonstrated and may al-
ready be associated with metastatic presentations [6, 20]. Thorough physical examination
of the oral cavity, especially in the mucous membrane region beyond the upper aerodi-
gestive tract, is extremely important in differentiating metachronous and/or synchronous
lesions. Since the biopsy, most often through nasofibroscopy, at the site of the lesion is
what will confirm the neoplastic condition, in addition to the immunohistochemical pro-
file with research for HPV-16 in confirmatory cases [4]. Therefore, after staging with to-
mography with contrast of the sinuses, as necessary, in addition to the cervical and tho-
racic regions, they are essential, as they are the main sites of external involvement asso-
ciated with SCC of the head and neck. More tests such as ultrasound and bone scintig-
raphy and tomography of the abdomino-pelvic region in certain cases may be requested,
however, in extremely restricted cases [2, 7].

In relation to staging, we must consider the TNM criteria, in addition to the site of
involvement, as in certain cases, especially in diseases with resectability potential, it may
be necessary to perform Magnetic Resonance Imaging and PET-CT, this is indicated
when available and when they present extensive lymph node involvement. Furthermore,
in certain cases to evaluate possible synchronous esophageal tumors, in around 4% of
cases, we can perform upper digestive endoscopy for further evaluation and conse-
quently staging [30, 31].
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2.2 SCC Head and Neck Treatment

Regarding the treatment, it must be evaluated according to staging, always consid-
ering the tumor location, preservation of the organ when possible and association with
metastatic activity, when presented. To carry out treatment for head and weight SCC, we
provide surgical treatment, radiotherapy, chemotherapy, concomitant chemotherapy and
radiotherapy treatment, in addition to target therapies and immunotherapy in selected
cases [11]. The surgery is the main therapeutic option in cases of primary, secondary and
recurrent disease, after which assessment of adjuvant methods is necessary [8].

The primary objective of head and neck surgery is to obtain negative margins, since,
when possible, this is intrinsically associated with increased free survival in patients,
however in certain cases there may be organ dysfunction, changes in the order of speech
and masticatory due to the procedure, thus inferring the patient's quality of life [32].
However, it is not always possible to obtain negative margins, in most cases due to infil-
tration, especially in the vascular region close to the tumor site, consequently contrib-
uting to a reduction in the free survival rate [32, 33].

According to radiotherapy treatment, intensity-modulated IMRT radiotherapy, as it
is more homogeneous in relation to dosage, is seen as presenting advantages over con-
ventional 2D and 3D conformal radiotherapy, in addition to reducing xerostomia rates in
patients [34]. The commonly used accelerated hyperfractionated radiotherapy modality
promotes better local control and survival compared to usual fractionation, however it
can produce reactions of different degrees of intensity in the oral cavity such as mucosi-
tis, corroborating chewing difficulties and in certain cases swallowing. need for strict
monitoring of patients during radiotherapy treatment [35-37].

Considering that approximately 60% of patients with HNSCC of the head and neck
already present advanced disease at diagnosis, it is extremely important to highlight the
main therapeutic approaches imposed in this scenario: Platinum-based chemoradio-
therapy concomitant with surgery reserved for cases of recurrence tumor, surgery with
neck dissection followed by radiotherapy or adjuvant chemotherapy or induction chem-
otherapy followed by definitive chemoradiotherapy and/or surgery [10, 11].

The staging, in the face of stages I and II in oropharyngeal tumor site and HPV
negative, there is a recommendation to continue surgical or radiotherapy treatment, on
the other hand, in cases of positive HPV, the treatment of choice is the combined treat-
ment of radiochemotherapy with cisplatin [15, 16]. In non-oropharyngeal cases of the oral
cavity, surgical treatment with neck dissection should initially be instituted if the tumor
depth is greater than 4 mm and after evaluating the case regarding adjuvant radiother-
apy treatment [38-40].

Furthermore, considering stages I and II of the hypopharyngeal site, radiotherapy
and/or radiochemotherapy with cisplatin is recommended, while in tumors of the lar-
yngeal site radiotherapy or chemotherapy treatment is indicated [41, 42]. In stages III and
IV without distant metastases, the treatment of choice is surgery, with unilateral or bi-
lateral neck dissection, after adjuvant radiotherapy, especially in stage T2, invasion
thickness 4 mm, and compromised resection margin, not subject to enlargement and
tumors from stage T3NO onwards [43-45]. Adjuvant radiotherapy is indicated for patients
with intermediate risk factors for recurrence. Adjuvant radiochemotherapy is indicated
for patients with compromised margins and/or lymph nodes with extranodal extension,
with cisplatin being the chemotherapy of choice at the same time [45, 46].

In relation to the oropharyngeal site in such stages, radiochemotherapy with cispla-
tin is indicated or in cases of young patients without comorbidities and with
large-volume disease, induction chemotherapy treatment with a TPF regimen (cisplatin,
5-FU and docetaxel) can be performed. Afterwards, concomitant radiotherapy with cis-
platin or cetuximab or just radiotherapy alone may be considered [47-49]. The surgical
procedure in such stages in the oropharynx is reserved for cases of tumor recurrence
[47-49].
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Regarding the laryngeal tumor site and hypopharynx, we must take into account the
associated anatomy, because when there is the possibility of preserving the organ with
consequently laryngeal functionality, we can opt for initial radiochemotherapy treatment
with cisplatin or induction chemotherapy with a TPF regimen and after radiotherapy
alone. , and surgery in this case would be reserved, as in oropharyngeal tumors, for tu-
mor recurrence [50, 51]. However, studies currently indicate a greater tendency towards
surgical treatment, considering studies that showed higher overall survival rates in pa-
tients who underwent total laryngectomy compared to patients who underwent chemo-
radiotherapy or radiotherapy alone [52, 53]. In cases where there is no possibility of pre-
serving the organ, initial surgical treatment is the most recommended and only after ra-
diotherapy and/or chemotherapy do they become an option [50, 51].

In relation to stage IV with distant metastasis, an assessment of PD-L1 expression
should be carried out, considering the addition of immunotherapy: pembrolizumab or
not to the treatment, as well as the possibility of isolated immunotherapy in restricted
cases [54]. In the case of an expressed PDL-L1 disease, with a CPS greater than or equal to
1%, we can institute a treatment protocol with carboplatin AUC 5 (Cisplatin 100mg/m?),
5FU 1000mg/m? and pembrolizumab 200 mg every 3 weeks or carboplatin, paclitaxel 175
mg/m? and pembrolizumab every 3 weeks or just pembrolizumab monotherapy in cer-
tain cases [54, 55]. Thus methotrexate 40 mg/m? IV weekly, docetaxel 75 mg/m? or
paclitaxel every 3 weeks and cetuximab 400 mg/m? IV and after 250 mg/m2 IV weekly
would become a treatment protocol option in these scenarios only in case of progression
[18, 19].

In the case of a disease with CPS 0, cisplatin (carboplatin), docetaxel and cetuximab
can be instituted or changing the docetaxel regimen to 5FU becomes an option, with
nivolumab 480 mg every 4 weeks or pembrolizumab 400 mg IV every 6 weeks would be
protected if disease progression and in case of new progression, a CPS line greater than
1% for disease progression becomes a treatment option [17]. In view of the advanced
stage disease, a phase 3, open, randomized, 1:1 study, totaling 151 patients with head and
neck SCC with advanced stage disease, for the use of nivolumab 40 mg/mg IV every 3
weeks , versus the arm containing methotrexate 15 mg/ m?, IV weekly and erlotinib 150
mg, po, daily, possibly showing an increase in overall survival for the nivolumab arm
with a dose reduced by the study versus the control, thus favoring this reduced dose of
immunotherapy as a protocol future for the treatment of head and neck SCC in advanced
stages [56]. In this study the addition of low-dose traction immunotherapy was shown to
result in an absolute improvement in 1-year survival of 0.25, which did not lead to an
increase in the number of adverse events and led to an increase in variations in quality of
life. The results of this study have a social impact beyond their scientific implications.

Considering, after data presented, the evident importance of treatment with the
platinum agent, especially cisplanitna in chemotherapy or chemorapidotherapy proto-
cols in different scenarios, however, this agent in the face of advanced cases of head and
neck SCC, the main chemotherapeutic agent is taxanes in especially paclitaxel, at a dos-
age of 175mg/m? IV, every 3 weeks and not platinum-based [15, 16]. Also, throughout
treatment according to protocol, methotrexate becomes an option between a dosage of
30-60 mg/m? IV weekly, however, compared to taxane, this would be associated with a
lower response rate, in addition to having a contraindication in patients with signs of
increased febrile neutropenia [12].

In certain cases, gemcitabine 1,000mg/m? IV every 4 weeks can be administered, as
well as in a monotherapy protocol with vinorelbine 20 mg/m? weekly, currently both
methotrexate do not show higher response rates compared to taxane [13]. Regarding the
monoclonal antibody agent: cetuximab initially at a dose of 400 or 250 mg/m? IV weekly
or at a dose of 500 mg/m? every 2 weeks is a drug with high response rates, associated
with a gain in overall and progression-free survival , today there are formal and strict
restrictions for its use in relation to the treatment of SCC subtype neoplasia, as well as the
institution of protocols based on immunotherapy with anti PD-L1 agents, such as pem-
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brolizumab or nivolumab, so it must be taken into consideration, since Such agents, de-
spite being extremely valuable for the treatment of SCC, are still not widely distributed
drugs as they should be due to their high value, thus, in the context of public health
therapy, their use becomes more restricted in relation to the chemotherapy agents men-
tioned [17-19].

In a public health context, the availability and use of these immunotherapeutic
agents may be more restricted compared to established chemotherapeutic agents due to
cost and access considerations. Therefore, the choice of the ideal treatment for SCC of the
head and neck must consider not only therapeutic efficacy, but also the prediction and
accessibility of the drugs considered. This expanded information highlights the diversity
of treatment options available for patients with HNSCC and the importance of individ-
ualizing treatment based on patient characteristics and response to therapy.

Researchers and healthcare professionals are constantly searching for viable and
effective alternatives for treating head and neck cancer in patients in palliative settings,
especially considering the inaccessibility of standard treatment regimens due to high
costs. Most patients with head and neck cancer reside in low- and middle-income coun-
tries, realizing the urgent need for alternative therapies that are cost-effective, with a
lower incidence of adverse events and accessible to those that occur. In this context,
nivolumab, an immune checkpoint inhibitor, emerges as a promising option, clinical
studies have demonstrated that nivolumab has a specific response rate in plati-
num-refractory settings, with encouraging results in terms of progression-free survival
and overall survival. Nivolumab ability to bind to PD-1 receptors and activate T cells has
been explored in different studies, including retrospective analyzes that suggest the
drug's effectiveness at reduced doses [17-19].

Considering the theoretical possibility of benefit from nivolumab in lower doses and
the complexity of financial accessibility to complete treatment, the use of reduced doses
may represent a viable alternative to expand access to this innovative therapy in terms of
economic restrictions. The occupancy of PD-1 receptors by nivolumab is a crucial aspect
to be considered in therapeutic efficacy, given the characteristics of the drug's mechanism
of action and pharmacokinetics. Studies have found that between 70% and 90% of PD-1
molecules expressed at peripheral receptors are rapidly upregulated by nivolumab at
relatively low doses, with evidence of persistence of occupancy for a substantial period
after administration. This high layer and avidity of the antibody highlights the theoretical
possibility of efficacy at lower doses than current dispositions as a therapeutic target.
[17-19].

An analysis of dose-response curves in phase I studies suggests that the efficacy of
nivolumab does not significantly decrease with reducing doses, pointing to a possible
non-linearity in the dose-response relationship in immunotherapy. Considering the im-
portance of PD-1 receptor occupancy for the effective action of nivolumab, evidence in-
dicates that lower doses of the drug may be clinically appropriate, as reflected in phase I
studies. The sustained occupancy of these receptors, even after treatment interruption,
suggests a potential impact of nivolumab therapy in patients with head and neck cancer.
[18, 19].

However, it is essential to perform a comprehensive and critical analysis of the ex-
isting literature on the use of reduced doses of nivolumab, evaluating not only receptor
occupancy and therapeutic response, but also clinical, safety and cost-effectiveness con-
siderations associated with this approach. As evidenced by the research, receptor occu-
pancy by immunotherapy with nivolumab at reduced doses, even if lower than 20% in
terms of response rate, demonstrated an effect as effective as standard doses in patients
who responded to treatment [18, 19]. This discovery is particularly promising as it po-
tentially identifies the best candidates for immunotherapy, a population that could sig-
nificantly benefit from the approach.

Considering the lower received cost of nivolumab in reduced doses compared to
standard doses of immunotherapy, it opens the possibility of making this treatment
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available to a considerably larger number of patients within the country's public health
system. Although the value of the standard immunotherapy regimen remains prohibitive
for most patients, the option of using nivolumab in lower doses at a more affordable cost
of approximately 312,00 dollars, presents itself as a viable and economically attractive
alternative in the current context.

3. Conclusion

The research presented not only supports the introduction of nivolumab immuno-
therapy as a viable and promising therapeutic option for squamous cell carcinoma in
advanced projects, but also justifies the continuation of future studies to expand
knowledge and improve care for this patient population. The innovative approach and
expected results of this study have the potential to positively influence clinical practice
and the evolution of oncological treatment in this specific context.
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