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Abstract
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  Tumor cells can evade and suppress immune response through various mechanisms such as T cell activation suppression by PD-1 
and/or CTLA-4. The main objective of this study is to examine the checkpoint inhibitors immunotherapy for head and neck cancer. 
Data were collected in numerous areas from various medical databases. The data collected and were thoroughly analyzed. Major 
findings of the studies were analyzed and presented in this article. Conclusions: The findings showed that immunotherapy is promis-
ing to increase survival rate and control of metastasis.
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Introduction
Head and neck (HN) cancer is a broad and heterogeneous 

group of malignancies that affect the oral cavity, pharynx, larynx, 
paranasal sinuses, nasal cavity, salivary glands, or head and neck 
lymph nodes. HN cancer is the sixth most frequent cancer world-
wide, and while it has different histology, squamous cell carcinoma 
(SCC) accounts for 90% of diagnoses, HN cancer contributes to ap-
proximately 900,000 cases and over 400,000 deaths worldwide 
each year It has a mortality rate of 40% to 50% [1]. The traditional 
treatments for this cancer (surgery, radiation, and chemotherapy) 
have failed to improve survival while also causing considerable 
negative effects and poor survival rate [2-4]. Immunotherapy 
was first introduced in 1891 by William B. Coley, the father of fa-
ther of immunotherapy. The principle of immunotherapy is that 
a patient’s immune system can be enhanced or boosted to fight 
malignancies [5,6]. It is a novel and unique treatment that targets 
and fortifies the immune system by controlling the immunologi-
cal microenvironment to eradicate tumor cells particularly when 
combined with immunocheckpoint inhibitors or conventional an-
ti-tumor therapy [5]. The aim of this article is to present a concise 
updated review of head and neck on immune checkpoint inhibi-
tors immunotherapy.

Materials and Methods

A systematic search was made in all peer-reviewed publications 
in English-language journals utilizing medical journal databases, 
starting year January 2000 up to September 2023. Search terms 
pertinent to used were “immunotherapy”, “head & neck cancer”, 
“oral cancer” “check points”; combined with Boolean operators 
AND and OR. The search revealed 509,146 articles. Articles titles 
and abstracts were screened for relevance then full-text screening 
performed and the most relevant ones were selected.

Results and Discussion

Immunotherapy has been identified as an effective therapeutic 
option for HN cancer, as the immune system can eliminate cancer 
cells and aid in patient recovery. Ideally, the immune system recog-
nizes pre-malignant tumor cells and eliminates them [7]. However, 
it is well understood that all malignancies, including HN, are caused 
by the accumulation of genetic and epigenetic alterations and aber-
rations in cancer-related signaling pathways, resulting in cancer tu-
mor cells developing mechanisms to halt immune recognition and 
response, a dynamic process known as immunoediting that leads 
to immune escape [7-9]. Despite the existence of immune cells and 
lymph nodes close to tumor cells the beginning, advancement, and 
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development of cancers remains unclear [7-9]. The augmentation 
of the defected immune system through immunotherapy may as-
sist in the antitumor response. Three main types of cancer immu-
notherapies are used: adjuvant or nonspecific, targeted therapies, 
and vaccines[10]. Monoclonal antibodies are targeted immuno-
therapy that can turn on the immune system and are widely used 
[11,12]. An effective anti-tumor activity demonstrated by an un-
conjugated antibody and two radioimmunoconjugates targeting 
CD20 [11,12]. Vaccination strategies are promising in controlling 
and regression of tumors. They function via immune system’s en-
hancement to detect and kill tumor cells [12,13]. Therapeutic vac-
cines augment the immune response to an existing tumor, while 
preventive vaccines, is aimed to stop the progress of cancer [13]. 
Cytokines are nonspecific molecular messengers that act by stimu-
lating immune effector cells stromal cells and in proximity to the 
cancer to recognize and destroy the cells [14]. Many FDA approved 
cytokines are now used including GM-CSF, IL-7, IL-12, IL-15, IL-18 
and IL-21 [4]. CAR-T cell therapy is an adoptive cell transfer [15]. 
It involves isolation of cancer patient- activated T cells, genetically 
engineered to locate and kill cancer and expanded, then trans-
ferred with stimulating growth factors to the patient [15]. Immune 
checkpoints are points that regulate different components of im-
mune response. Immune check points are part of immune system 
to protect healthy cells, Checkpoint inhibitors have significantly 
advanced the field of cancer immunotherapy [10]. The Nobel Prize 
in Physiology and Medicine was granted in 2018 for the develop-
ment of such medicines, the relevance of cancer immunotherapy 
became more widely recognized [16]. Tumor cells activate pro-
grammed death molecule-1 (PD-1) to escape immunosurveillance. 
PD-1 inhibitor is used in immunotherapy to activate the immune 
response to destroy the tumor cells [16]. Inhibitory checkpoint re-
ceptors (IR) expressed on activated immune cells, such as CTLA4 
and its ligands CD80 and CD86, as well as programed death 1 (PD1) 
and its ligands PD-L1 and PD-L2, play critical roles in the tumor 
microenvironment (TME) [17]. The presence of these inhibitory 
receptors frequently indicates an exhausted T cell that has lost its 
physiological function, such as decreased proliferative capacity or 
cytolytic activity [18,19]. The immune system changes observed in 
HN cancer patients show that this cancer is an immunosuppres-
sive process [20]. In general, the patients also have a lower overall 
number of white blood cells in their peripheral bloodstream [9,20]. 
A higher proportion of suppressive regulatory T cells (T reg) and 
tumor-infiltrating lymphocytes (TIL) within HN tumors have an 
even more suppressive population of T reg cells [19-22]. implying 
that tumors both evade and suppress the immune response. Im-
munotherapy for HN cancer was initially approved for recurrent/
metastatic cases [23]. Notably, preoperative neoadjuvant immuno-
therapy for untreated OSCC has just been presented [24]. Immuno-
therapy is an extremely specific approach to cancer treatment in 
which immunologic effector mechanisms are activated to eliminate 
cancer cells. The expression of tumor and major histocompatibility 
complex (MHC) antigens on target tumor cells, cancer cell sensitiv-
ity to effector mechanisms, and enhanced and/or augmented activ-

ity of anticancer effectors are all required for a successful antican-
cer immunotherapeutic impact [25,26]. There are numerous viable 
immunological techniques to achieve these goals, one of which is 
immune checkpoints inhibitor (ICIs) CTLA-4 and PD1 or PDL1. 
Ipilimumab, the first antibody to disrupt an immunological check-
point (CTLA4), was approved in 2011. This was shortly followed by 
the development of monoclonal antibodies against PD1 and PDL1 
(pembrolizumab and nivolumab) (atezolizumab and durvalumab). 
Anti-PD1/PDL1 antibodies are among the most commonly recom-
mended anticancer medicines. T-cell-targeted immunomodulators 
are being employed as the first or second lines of treatment for 
around 50 cancer types as single medicines or in conjunction with 
chemotherapies [27].

Understanding the complex balance of immune cell interactions 
and cell signaling has evolved greatly and has led to renewed inter-
est in immunotherapy as a potential cure for various solid tumor 
forms, including HNSCC, as a result of the effectiveness of immuno-
therapy in the treatment of HN. Understanding the topography of 
HNSCC has also led to breakthroughs in the field of immunothera-
py survival outcomes.

HN cancer is an excellent option for immunotherapy because 
immune escape plays a role in tumor development and progres-
sion. Several research groups have investigated the expression of 
PD-L1 in humans. SCCHN tissue samples from multiple primary 
sites were studied, and significant levels of PD-L1 expression were 
found in 46-100% of tumors [23]. As a result, T-cell checkpoint 
drugs that block the PDL1: PD-1 relationship and target RM-SCCHN 
have been explored. 

Patients with recurrent disease or distant metastases have 
fewer treatment options and a poor prognosis; the median overall 
survival (OS) after diagnosis is less than a year [28,29]. Cetuximab, 
a monoclonal antibody targeting the epidermal growth factor re-
ceptor (EGFR), and platinum-based chemotherapy are the primary 
treatments for recurrent/metastatic (R/M) HNSCC [29]. There are 
significant unmet needs for HNSCC patients in terms of improv-
ing therapeutic efficacy and minimizing treatment-related toxicity. 
Cancer immunotherapy targets have been discovered as cytotoxic 
T-lymphocyte associated protein 4 (CTLA-4) and programmed 
death-1 (PD-1). ICI agent combinations have been studied. KES-
TREL and CHECKMATE 651 are phase III clinical trials in HNSCC 
patients that compare anti-PD-1/PD-L1 and anti-CTLA4 therapy 
to EXTREME. Both trials are proceeding, and the results are still 
awaiting [30]. CONDOR is a phase II trial in platinum-refractory, 
PD-L1-low/negative HNSCC patients evaluating durvalumab, 
tremelimumab (anti-CTLA4), and its combinations, this combina-
tion had no effect on PD-L1-expressing HNSCC, according to this 
study [31]. EAGLE is a phase III trial that compares durvalumab, 
durvalumab with tremelimumab, and conventional treatment in 
platinum resistant HNSCC. The first clinical trial combining anti-
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PD1 with platinum-based chemotherapy for HNSCC was KEYNOTE 
048. Pembrolizumab in combination with chemotherapy improved 
survival relative to EXTREME (median OS, 13.0 months versus 10.7 
months, respectively; HR, 0.77; 95% CI, 0.63 to 0.93; P =.003). In 
terms of progression-free survival, there was no significant differ-
ence between the two arms [32]. The median duration of response 
in the pembrolizumab plus chemotherapy group ranged from 1.6 
to 30.4 months. As a result, in platinum-sensitive HNSCC patients, 
KEYNOTE 048 demonstrated the advantage of anti-PD1 in conjunc-
tion with platinum-based treatment [32]. The US Food and Drug 
Administration authorized pembrolizumab with platinum-5FU for 
platinum-sensitive HNSCC on June 11, 2019. 

The development of immune checkpoint inhibitors (ICIs) such 
as CTLA-4 antibodies (ipilimumab and tremelimumab), PD-1 an-
tibodies (nivolumab and pembrolizumab), and PD-L1 antibodies, 
several forms of end-stage malignancies now have more viable 
therapy choices (atezolizumab, durvalumab, avelumab, and ce-
miplimab). ICI responders often take longer to respond. Cisplatin 
in conjunction with radiation (RT) was shown to be effective in 
HNSCC patients in the (RTOG 950163 and EORTC 2293164) inves-
tigations. Furthermore, as compared to RT alone in a global, ran-
domized trial, cetuximab-RT dramatically enhanced survival [33]. 
Cetuximab-RT, on the other hand, was reported to be inferior to 
cisplatin-RT in two large prospective trials of patients with HPV+ 
HNSCC [34,35]. Prospective of HNSCC trials have investigated vari-
ous RT combination strategies, however, no doublet-RT treatment 
has outperformed cisplatin-RT. Cisplatin/RT, on the other hand, 
may be associated with several delayed cisplatinrelated toxicities, 
such as ototoxicity, nephrotoxicity, and neurotoxicity. It is consid-
ered that PD-L1 expression is a probable mechanism that leads 
to RT resistance. In an animal model, PDL1 expression rose after 
radiation and adding an antiPD-L1 medication to RT improved ef-
ficacy [36]. In a clinical study of HNSCC patients, PD-1 expression 
on peripheral immune cells increased during chemoradiation [37]. 
These findings support the idea of combining anti-PD1/PD-L1 
therapy with radiation therapy for HNSCC. 

Are immune checkpoint inhibitor ICIs effective for recurrent 
and metastatic head and neck SCC? 

The recurrent and metastatic head and neck SCC treatment 
plan is determined by the susceptibility to platinum agents. The 
EXTREME trial demonstrated that adding cetuximab, an anti-EGFR 
monoclonal antibody, to carboplatin-based treatment improved re-
current and metastasis head and neck SCC outcomes. Also, a com-
bination of cisplatin (CDDP) with 5-fluorouracil prolonged survival 
(OS) in platinum-sensitive recurrent and metastasis head and neck 
SCC [29].

Combination of checkpoints inhibitor (ICIs) with other Immu-
notherapies

Combination immunotherapies have shown significant synergy 
and may lead to further treatment advancements as compared to 

monotherapy or existing cytotoxic regimens. Several interesting 
prospective therapeutic targets have been found in preclinical re-
search, and several of these drugs are being evaluated in combi-
nation trials with anti-PD1 therapy. CTLA4 and PD1 combination 
has been studied in melanoma patients, validating the synergism 
of blocking these two agents [38].

Combining chemotherapy with anti-PD1/PD-L1 therapy has 
been shown to improve therapeutic efficacy in a variety of cancers, 
including non-small-cell lung cancer (NSCLC), small-cell lung can-
cer (SCLC), and breast cancer [39-42]. Chemotherapy can cause 
immunogenic cell death in tumors, enhance neoantigen release, 
and boost lymphocyte infiltration in the tumor microenvironment 
[43]. These findings emphasize the strength of the evidence sup-
porting the addition of chemotherapy to ICIs in HNSCC.

One hypothesized theory for the possible benefit of radiation 
with immunotherapy is that triggering immunogenic cell death 
can potentially enhance systemic responses via an “abscopal ef-
fect,” in which local therapy creates a systemic response that lasts 
beyond the completion of RT treatment [44]. These modifications 
could modify the tumor microenvironment (TME), making it more 
susceptible to PD1 pathway-inhibiting medications. Preclinical 
abscopal reactions have shown that RT and anti-PD1 treatment 
have cumulative effects [45]. RT has been shown to synergize with 
anti-CTLA4 drugs in preclinical investigations, similar to PD1 [46]. 
Ionizing radiation activates the adaptive immune response via a 
variety of pathways, any of which may be combined with immuno-
therapy. Furthermore, RT has been demonstrated to increase the 
expression of PD-L1 in tumor cells [47].

Possible side effects of checkpoints inhibitor immunotherapy
Immunotherapy has various side effects, mostly autoimmune, 

like renal failure and anemia. Ipilimumab’s main side effects are 
pneumonitis and colitis [48]. Ipilimumab’s adverse effects are 
worse than nivolumab’s. Autoimmune endocrinopathies were the 
most common side effect in the checkmate 141 trial, however, im-
munotherapy was often continued. Nivolumab caused one-third 
fewer grades 3 and 4 AEs than cytotoxic treatment in this trial [49].

Conclusion
Considering that only around half of patients diagnosed with 

head and neck cancer will survive, and since current treatment 
choices (surgery, radiation, and chemotherapy) have failed to in-
crease survival rates while still being associated with substantial 
side effects, it’s evident that something needs to change. A thor-
ough understanding of immunotherapy as a treatment option for 
head and neck cancer, as well as its combination with other treat-
ment modalities, is critical for patients seeking to enhance their 
quality of life. This mini literature review was prompted by the 
desire to learn more about the role of immunotherapy in head and 
neck cancer treatment, Also, it’s fascinating to learn more about a 
field that’s constantly developing and expanding.
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