
Abstract. Head and neck squamous cell carcinoma
(HNSCC) is a deadly disease with a poor prognosis due to
late diagnosis and limited treatment options. Immunotherapy
(IT) is emerging as a promising approach, especially after the
failure of standard of care therapies (STs). The objective of

this systematic review and meta-analysis was to evaluate
whether the addition of IT to STs improves outcomes for
patients with HNSCC, including overall survival (OS),
progression-free survival (PFS), and quality of life (QoL).
This review employed the Population Intervention
Comparison and Outcome (PICO) framework to identify
relevant search terms in electronic databases, and also
included supplementary hand searches. Six primary research
articles were selected using the Preferred Reporting Items
for Systematic Review and Meta-analysis (PRISMA) flow
chart, and were critically appraised. Data extraction from
these studies was conducted, and a meta-analysis was
performed to aid in the generation of forest plots. The
addition of IT to standard anticancer therapies was found to
enhance patient outcomes, such as OS, PFS, and QoL. The
toxicity profile of IT was acceptable, with minimal treatment-
related deaths. The most frequently observed adverse events
(AE) were related to the skin, followed by hematological
toxicities. Based on our analysis, the addition of IT to STs is
a suitable treatment option and is supported by current
research. However, further studies are needed to investigate
factors that influence treatment effectiveness and to develop
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optimal therapies. To achieve this, we recommend a
comprehensive treatment approach that involves the
multidisciplinary team (MDT) and patient assessment tools.

Head and neck cancer (HNC) comprises 5% of all malignancies
worldwide, with head and neck squamous cell carcinoma
(HNSCC) being the most common subtype (1). Approximately
650,000 new cases of HNC are diagnosed annually, resulting in
350,000 deaths (2). The primary risk factors for HNC are
smoking, alcohol consumption, and Human Papilloma Virus
(HPV) infection (3). Diagnosing HNSCC is challenging, and it
is often detected when the disease is locally advanced or
metastatic (4). The standard treatments (STs) for HNC depend
on the primary tumour’s location and traditionally include
surgery, radiotherapy (RT), and chemotherapy (5). In the early
stages (I and II), surgery and RT have high cure rates, with one-
and two-year survival rates of 88.7% and 79.8%, respectively.
However, relapses can still occur despite intensive treatment,
leading to a poor prognosis (6). For cases where relapse occurs
or upfront metastatic tumors are present, the aim of treatment
is palliative rather than curative (7). For the last three decades,
platinum-based chemotherapy has been the standard of care for
these patients, with a median overall survival (OS) of
approximately seven months (8). Immune checkpoint inhibitors
(ICIs) were initially evaluated after frontline therapies failed,
and have since transformed the outcomes for these patients (9). 

Recent studies have suggested that combining ICIs with STs
may improve patient outcomes compared to chemotherapy-
based regimens (10). Research has also demonstrated that
incorporating ICIs into radiotherapy (RT) enables modified
fractionation, thereby decreasing the radiation dose delivered to
the circulating blood supply (11). This technique preserves
proximal lymphocytes while still promotes anti-programmed
death-ligand 1 (PD-L1) antibody activity, thereby enhancing the
effects of ICIs (11). Additionally, research has indicated that the
combination of RT and ICIs can induce an abscopal effect. In
this phenomenon, local treatment triggers a systemic anti-tumor
immune response, affecting distant metastatic lesions that were
not directly exposed to radiation (12, 13). This systematic
literature review and meta-analysis aims to provide current
evidence on the use of ICIs in combination with STs for patients
with HNSCC, evaluating whether it improves survival
outcomes and patients’ quality of life (QoL).

Methods 

This study utilized a literature review methodology to gather
data, following the requirements of the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA)
guidelines. The research question was formulated using the
Population Intervention Comparison and Outcome (PICO)
framework (14). The rationale for using PICO is that it helps
create a clear, focused research question, which assists in the

database search process by highlighting relevant keywords
(15). The refined PICO question for this study was, "Does
adding immunotherapy (I) to standard therapies (C) improve
outcomes (O) for patients with head and neck squamous cell
carcinoma (P)?".

To identify eligible primary research articles, we conducted
a comprehensive search of four electronic databases. We
selected Cumulative Index to Nursing and Allied Health
Literature (CINAHL) Complete and MEDLINE Complete for
their wide range of nursing, medical, and health-related topics.
We included Embase and the Cochrane Central Register of
Controlled Trials (CCRCT) for their specific focus on drug
therapy research. The use of CCRCT can be criticized because
it does not contain full-text articles, which limited our ability
to gather studies. However, we included it because it provided
valuable data to facilitate our understanding of the efficacy of
immunotherapy (IT) and encourage further reading and
research relevant to the review question. 

Using different databases with various specialties and
entering the keywords ensured a broad range of research was
obtained (16). We performed four searches to gather a wealth
of information on the effects of combining IT and STs on the
outcomes of HNSCC patients. We began by conducting
searches using different variations of the PICO keywords
combined with the Boolean operator ‘OR’ and truncations to
broaden the search (Table I). We then combined these
searches with the Boolean operator ‘AND’ Table I), yielding
349 results before applying limiters (Table II).

Hand searching was employed to supplement the database
searches as research has shown that this method can help locate
up-to-date articles, enabling a broader yet efficient search (17).
In total, five studies were found through hand searching, and
after applying filters, a total of 39 articles were identified, which
were reduced to 32 after removing duplicates. The abstracts of
these articles were screened using inclusion and exclusion
criteria (Table II) to determine their eligibility for review. After
duplicates were removed and limiters, inclusion, and exclusion
criteria were applied, the articles were refined to six. These six
full-text papers were critically evaluated for eligibility, and the
methods were assessed using critical appraisal tools (Appendix
I). For this review, the Critical Appraisal Skills Programme
(CASP) for cohort studies and the Centre for Evidence-Based
Medicine (CEBM) for prognostic studies appraisal tools were
used (Appendix I) (18, 19). These tools are useful as they
provide structured checklists allowing the simplified breakdown
of research. The CASP was selected because four of the six
studies evaluated were retrospective cohort reviews, making it
the most appropriate appraisal tool (18). The CEBM tool was
chosen because it analyzes studies that consider chosen
variables and how these impact the outcome of a disease; thus,
it was the most applicable for the non-randomized clinical trials
examining the impact of IT plus or minus ST (19). 

Data was extracted from the selected articles, including the
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authors, year of publication, country of origin, study design,
sample size, methods of patient recruitment, and outcomes. A
meta-analysis was performed using the extracted data. This
review considered quantitative data, with all studies containing
statistics regarding overall survival (OS) and progression-free
survival (PFS). A forest plot was generated to visualize the
data, facilitating the identification of statistical and clinical
significance from the summarized evidence (20). 

Results

The methodology for screening the selected articles is
demonstrated using the PRISMA framework, as shown in

Figure 1 (21). The 32 articles found through database and
hand searches were initially screened by title and abstract for
eligibility. Of these, eight full-text articles were assessed for
eligibility for appraisal, and six articles were deemed
appropriate for review. A summary of these articles can be
seen in Table III.

Study characteristics. The studies included in this meta-
analysis were conducted in various countries, including one
in the USA (22), one in France (23), one in Germany (24),
one multicentre study in France and Belgium (25), one in
Spain (26), and one conducted internationally (27). Among
the selected articles, four used a retrospective cohort study
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Table I. Outline of PICO search strategy and results.

Boolean                     P                                    I                                        C                            O             MEDLINE      CINAHL        Embase      CCRCT
operator                                                                                                                                                     complete         complete

OR                      “HNSCC”                           IT                                      CT                       “PFS”             29,628              6,613            41,349        1,924
OR                         “HNC”                Biological therapy          Anti-cancer therapy        Palliate           251,376           14,122          205,027       6,045
OR                    “Oral cancer”                 Biotherapy                             5-FU                  Remission        349,372           47,049          518,533      30,861
OR                  “Oropharyngeal       Biological response               Platinum CT              “QoL”           417,538          123,463         661,477      72,615
                              cancer”                  modifier therapy
OR                                                  Monoclonal antibodies                                                                          103                   41                  186              19
                                                                 cetuximab                                                                                                                                                        
OR and Total                                                                                                                                                              349

PICO: Population Intervention Comparison and Outcome; CINAHL: Cumulative Index to Nursing and Allied Health Literature; CCRCT: Cochrane
Central Register of Controlled Trials; HNSCC: head and neck squamous cell carcinoma; IT: immunotherapy; CT: chemotherapy; PFS: progression-
free survival: HNC: head and neck cancer; 5-FU: 5-fluorouracil; QoL: quality of life.

Table II. Inclusion, exclusion and limiting factors for research articles.

                                   Factors                                                                              Rationale

Limiters                     Full text with references available                                  To allow them to be thoroughly analysed for inclusion in the review.
                                   Peer reviewed                                                                   To reduce bias and ensure they were high quality.
                                   Patients must be adults (18+)                                          To ensure relevance to field of practice.
                                                                                                                             HNSCC is most likely to develop in adults due to the 
                                                                                                                             environmental nature of its aetiology
                                   English language                                                              Translation is beyond the scope of this review.
                                   Research must be published after 2008                          To guarantee the most current evidence is reviewed.
Inclusion                    Primary research critiquing the use of IT                      To ensure relevance to the aims and objectives set by this dissertation.
                                   in conjunction with STs (RT/CT) or IT                         • To ensure a baseline histology for all patients 
                                   when ST has failed                                                           from which to make comparisons
                                   Patients must have HNSCC                                             • Because HNSCC is the most common histological type of HNC
                                   Use objective measurements of patient                         • To minimise risk of experimenter bias 
                                   outcomes (PFS, OS, symptom palliation,                      • To ensure results are valid and generalisable to target population
                                   adverse effects, QoL)                                                       
Exclusion                   Systematic reviews                                                           To ensure primary, peer reviewed research is analysed
                                   Study protocols                                                                Due to lack of generalisability to the target population.
                                   Case studies                                                                      
                                   Lacking a strong link of IT to patient outcomes            To ensure relevance to the PICO key terms

HNSCC: Head and neck squamous cell carcinoma; ST: standard therapy; RT: radiotherapy; CT: chemotherapy; IT: immunotherapy; CT:
chemotherapy; PFS: progression-free survival: OS: overall survival; QoL: quality of life; PICO: Population Intervention Comparison and Outcome. 



design (22-24, 26) and two were prognostic, non-randomised
phase II studies (25, 27). Three studies employed mixed
methods (22, 26, 27) and three used quantitative methods
(23-25). 

Table III presents the sample sizes, sex distribution, and
median age of the participants in the reviewed studies. Vargo
et al. (22) included 28 patients, Burgy et al. (23) included
59 patients, Milanovic et al. (24) included 23 patients,
Guigay et al. (25) included 54 patients, Sosa et al. (26)
included 33 patients, and Zandberg et al. (27) included 112
patients. The sex distribution and median age of the
participants varied among the studies. 

Small sample sizes in research can be problematic when
attempting to generalize findings to the larger population.
However, in the studies by Burgy et al. (23) and Sosa et al.
(26), the authors acknowledged the issue of small sample
sizes. Sosa et al. (26) justified their small sample size by
highlighting how their results were consistent with other
similar studies. Burgy et al. (23) excluded certain patients
from their study in order to prioritize patients’ safety, as there
is currently no standard care for elderly HNSCC patients.
Although Burgy et al. (23) specifically studied an elderly
population, this should not be viewed as a limitation, as older
adults are a group with a higher risk of developing HNSCC,
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Figure 1. The PRISMA flowchart illustrates the method used to select references through the search process. Revised from Moher et al. (21).



thus identifying appropriate treatments for this population is
critical. 

An additional weakness of the reviewed research is that it
did not account for patient characteristics such as
socioeconomic status and ethnicity. These factors can play a
significant role in the development of HNSCC, treatment
effectiveness, and patient QoL (28, 29), which can impact
the validity and generalizability of the findings to the entire
HNSCC patient population.

Considering the PICO question (14), all six studies
reviewed in this meta-analysis assessed the population of
HNSCC patients who received IT interventions and evaluated
the outcomes such as OS and PFS. In terms of comparison,
two studies examined the effect of cetuximab as an adjuvant
to chemotherapy (23, 25). Two studies investigated the impact
of cetuximab with RT (22, 24), and Zandberg et al. (27)
studied the IT agent durvalumab, a monoclonal antibody that
targets the PD-L1 receptor. However, it can be argued that
Zandberg et al.’s (27) study did not fully address the PICO
question of this review as it did not assess the addition of IT
to STs. Nonetheless, evaluating the efficacy of IT
monotherapy may indicate whether IT is a useful addition to
ST or if it could be used as a treatment alone. A limitation of
this review is that the reviewed articles did not include a
control ST arm for comparison with the IT and ST
combination. Hence, the selected studies alone do not address
the PICO question of this review.

All six reviewed articles employed data and statistical
analysis methods to determine outcomes such as OS and PFS,
using the Kaplan–Meier method (as detailed in Table III) (22-
27). Two of the mixed methods studies utilized questionnaires
to obtain qualitative data on patient QoL (22, 27). Vargo et al.
(22) used the validated University of Washington Quality of
Life Revised (UW-QoL-R) questionnaire, which measures
patient-reported QoL (PR-QoL) with 12 head and neck and

three global domain Likert-type questions. Zandberg et al.
(27) employed the European Organisation for Research and
Treatment of Cancer (EORTC) QoL questionnaire, containing
30 core and HNC-specific symptoms, with the corresponding
HNC EORTC module used throughout treatment to give
researchers a comparison point. Sosa et al. (26) informally
asked participants about their perceptions of their pain and
anxiety (whether they felt more, equal, or less) regarding their
tumors at every three-week follow-up, evaluating adverse
events (AE).

Key findings and themes. Efficacy. To determine whether
adding IT to ST improves outcomes, it is important to
establish efficacy. This meta-analysis measured OS and PFS,
as shown in Table III, by using patient baseline values when
treatment started. Forest plots for OS and PFS were created
for Burgy et al. (23), Guigay et al. (25), Sosa et al. (26), and
Zandberg et al. (27) (Figure 2 and Figure 3), while Vargo et
al. (22) and Milanovic et al. (24) were excluded. Vargo et al.
(22) measured the percentage of OS and PFS at different
patient follow-up intervals, and Milanovic et al. (24) did not
include confidence intervals, making their data incompatible.
The forest plots show point estimates and interquartile range
(IQR) for OS and PFS, with the studies using median and
IQR data rather than standard deviation and means. This
method is resilient to outliers and normal data, making it
easier to identify anomalies (30).

The forest plot for OS, which is measured from patient
baseline (before treatment) until death or the Kaplan–Meier
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Figure 2. Forest plot displaying the overall survival data.

Figure 3. Forest plot displaying the progression-free survival data.
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Table III. Summary of the reviewed papers.

Study                                           1                                2                                   3                                  4                               5                                6
author and reference      Vargo et al. (22)      Burgy et al. (23)      Milanovic et al. (24)    Guigay et al. (25)      Sosa et al. (26)     Zandberg et al. (27)
Year                                          2014                          2017                             2013                           2015                        2013                         2018 
Country                                America                     France                        Germany           France and Belgium            Spain                   International
Number of                     28 (M=16, F=12)     59 (M=52, F=11)         23 (M=21, F=2)         54 (M=52, F=2)      33 (M=30, F=3)      112 (M=80, F=32)
participants and                   66 years                    70 years                      60.9 years                   57.7 years                  65 years                     60 years
median age                Adjuvant therapy (7)
                                         ST alone (21)
Design                        Retrospective, mixed    Retrospective,             Retrospective,         Single arm, non-       Retrospective,            Single arm, 
                                        methods single       single institution         single institution      randomised phase    mixed methods,          phase II non-
                                   centre, cohort review       quantitative                 quantitative              II, quantitative          cohort study        randomised single 
                                       of a 2 arm study          cohort study                cohort study                multicentre                                              centre, mixed 
                                                                                                                                                     clinical trial                                             methods study
Aims                                 Evaluation on           Investigation              Assessment of           Assessment of         Evaluation of          Assessment of 
                                        whether SBRT         of the efficacy,            the feasibility,            the safety and           the efficacy            the safety and 
                                         +/– cetuximab        toxicity profile,             toxicity and        efficacy of 4 cycles         of weekly                 efficacy of 
                                      improves tumour        outcome and                outcome of           of docetaxel plus      paclitaxel and            durvalumab
                                         control whilst              safety of                  reirradiation,              cisplatin and         cetuximab as a        monotherapy in
                                     reducing treatment     cetuximab plus           combined with      cetuximab, followed        second line              patients with 
                                    related toxicity post    platinum-based          EGFR blockade            by 2-weekly              treatment                 PD-L1 high 
                                        salvage-surgery           CT regimen                                                   maintenance                                         tumour expression,
                                                                          in patients >65                                                 cetuximab in                                               metastatic/
                                                                              years with                                                    patients with                                         recurrent HNSCC 
                                                                             recurrent or                                                      recurrent/                                               that progressed
                                                                              metastatic                                                       metastatic                                            after platinum CT
                                                                                HNSCC                                                           HNSCC                          
IT agent, ST,                   Cetuximab and        Cetuximab and           Cetuximab and          Cetuximab and       Cetuximab and           Durvalumab
and target                               SBRT                     platinum                      external                 docetaxel and             paclitaxel                          
receptor                                                                 based CT                   beam re-RT                   cisplatin                                                            

Data and                            All statistics         The RECIST 1.0            All statistical           Toxicities were        The RECIST                Blinded 
statistical                        were performed           was used as                    analyses                 graded using        1.1 was used to           independent 
analysis                             using SPSS             a secondary                   performed                    the NCI-                  document              central review 
                                          version 19.0                endpoint                 using the open             CTCAE v3.0                disease                    measured 
                                          The RECIST          along with PFS                statistical                Tumours were           progression                 using the 
                                           was used to               AEs were                     analyses                  graded using        The NCI-CTCAE           RECIST 1.1
                                              identify                   classified                      software               the RECIST 1.0         v3.0 toxicity            CTCAE v4.3 
                                          locoregional            according to               environment          The Simon’s two-          scale was               was used to 
                                               control               CTCAE version                (survival                stage optimal             utilised to                 assess AE 
                                     The Kaplan–Meier      4.0 guidelines                 time from             design for phase         rank toxicity               occurrence
                                           method was             OS and PFS                 completing              II clinical trials         All statistical            PFS and OS 
                                       used to estimate       were concluded            treatment was           was utilised for         analyses were             distributions
                                        tumour control             using the                 the dependent               statistical           performed using        were measured 
                                          and survival,          Kaplan–Meier                 variable)                     analyses                 the PASW             using Kaplan–
                                                whilst                      method                 The relationship                                        Statistics package               Meier 
                                          comparisons              Qualitative            between prognostic                                        version 20.0.0           methodology
                                        between groups        variables were              factors and                                               Survival was               QoL was 
                                          were achieve          analysed using              survival was                                               estimated by           measured using 
                                         using log-rank         a log-rank test,           measured using                                             the Kaplan–             EORTC QoL 
                                                t-tests                      whereas                        the Cox                                                 Meier product-          questionnaire, 
                                          QoL analysis             quantitative                 proportional                                                limit method          whilst any HNC 
                                        was done using             using the                 hazards model                                           and the log rank              specific  
                                       UW-QoL-R and           Cox model                Survival rates                                           test was used to            symptoms
                                        compared with           All analyses              were estimated                                         compare the two       were measured 
                                       Wilcoxon signed      were done with         using the Kaplan–                                         survival curves              using the 
                                     rank test baselines     R 3.1.0 software          Meier method,                                            Patients were           corresponding 
                                                                         and the survival         side effects were                                            assessed for                  module.
                                                                                package                 scored using the                                      AEs every 3 weeks 
                                                                                                                CTCAE v3.0                                           and asked about 
                                                                                                                                                                               any pain and anxiety 
                                                                                                                                                                                 variations (more, 
                                                                                                                                                                                    equal, less so)

Table III. Continued



estimation of this, indicates outcome homogeneity (i.e.,
consistency in the results across the studies) as the IQR overlap. 

The forest plot for PFS, which measures the time from
patient baseline until disease progression or the Kaplan–Meier
estimate of this, also demonstrates consistency in the results of
the four studies. 

The consistency of outcomes observed between the
reviewed studies indicates a high level of internal validity
and reproducibility, making the findings applicable to the
general population. However, a limitation of these studies is
the absence of a comparison arm to compare the outcomes
of IT combined with ST versus ST alone. Therefore, in the
discussion section, it is necessary to compare the results of
the reviewed articles with similar current research that has a
comparison arm. This leads to data indirectness, which can
affect data quality and applicability. However, since the
reviewed articles have clinical homogeneity, meaning they
assess similar population groups using similar treatment
protocols that are not different enough to affect the results,
a “similarity assumption” can be made. Nonetheless, data
quality still needs to be downgraded accordingly (31). 

The risk of bias can affect the grade and applicability of
research findings. Among the reviewed studies, Vargo et al.
(22), Burgy et al. (23), Milanovic et al. (24), and Sosa et al.
(26) have low to moderate risk of bias (see Appendix II),
while Guigay et al. (25) and Zandberg et al. (27) have low
risk of bias (see Appendix III). This suggests that the
findings of the reviewed articles are valid and transferable to
the HNSCC patient population.

Quality of life. The six papers reviewed have highlighted
determinants of QoL, which is a holistic assessment of
patients’ overall wellbeing. Two key determinants identified
were AE and treatment regimen, which impact attrition rate.
Three studies used qualitative assessments of patients’ QoL

(22, 26, 27) and all showed improvements in patients’ QoL.
For example, Sosa et al. (26) found that “all responding
patients improved the feeling of local pain and anxiety
caused by the tumour”. Zandberg et al. (27) found clinically
significant improvements in global health status, physical
functioning, and fatigue. The increase in global and physical
functioning is particularly meaningful as it suggests an
overall improvement in the patient’s health status. Clinically
meaningful improvements were also seen in HNC-specific
symptoms such as taste and smell, swallowing, mouth pain,
and speech.

Furthermore, Vargo et al. (22) found that 56% of patients
reported that their QoL had improved or remained the same
throughout the trial. PR-QoL remained stable throughout the
entirety of the head and neck-specific and general health-
related criteria for the duration of survey examination. Mean
scores obtained from UW-QoL-R responses were compared,
using the Wilcoxon signed-rank test, to patient baseline
scores and a p-value of less than 0.05 was deemed
statistically significant. Thus, the specific UW-QoL-R result
for pain (p=0.034) and activity (p≤0.41) when compared
from patient baseline to one year showed a statistically
significant improvement, which is arguably clinically
significant. This suggests that the combination of IT and ST
may improve patients’ QoL.

Adverse events. All six articles reviewed reported on AE and
treatment-related adverse events (TRAE). Three studies
reported treatment-related deaths (23-25). Burgy et al. (23)
had the highest percentage of treatment-related deaths (5%),
all due to sepsis. Milanovic et al. (24) reported a patient death
due to anaphylaxis during initial intravenous administration of
cetuximab. Guigay et al. (25) reported a death of unknown
attribution. The impact of TRAE and treatment-related death
on study attrition rates needed to be better addressed by the
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Table III. Continued

OS (median)                    Median follow            9.1 months                    9 months                   14 months                10 months                 7.1 months
                                       up of 14 months
                                      Both groups: 64%
                                     Adjuvant subgroup 
                                                 67%
PFS (median)                  Median follow             4 months                    4.3 months                 6.2 months                4 months                  2.1 months
                                       up of 14 months
                                      Both groups 49%
                                     Adjuvant subgroup 
                                                 53%

M: Males; F: females; ST: systemic treatment; RT: radiotherapy; HNSCC: head and neck squamous cell carcinoma; IT: immunotherapy; CT:
chemotherapy; EGFR: epidermal growth factor receptor; PD-L1: programmed death ligand 1; SBRT: stereotactic body radiotherapy; RECIST 1.1:
Response Evaluation Criteria in Solid Tumours (version 1.1); NCI-CTCAE v3.0: National Cancer Institute-Common Terminology Criteria for
Adverse Events (version 3.0); AEs: adverse events; QoL: quality of life;  PFS: progression-free survival: OS: overall survival; EORTC: European
Organisation for Research and Treatment of Cancer; HNC: head and neck cancer; UW-QOL-R: University of Washington Quality of Life Revised.



reviewed articles, as this may consequently bias results,
reducing the reliability of the research findings. 

Four of the studies utilized the Common Terminology
Criteria for Adverse Events (CTCAE) to evaluate adverse
events and toxicities (23, 24, 26, 27), while Vargo et al. (22)
and Guigay et al. (25) employed the National Cancer
Institute’s CTCAE v3.0 to grade AE. However, Vargo et al.’s
(22) AE were recorded by physicians rather than patients at
baseline, which they acknowledged as a limitation as it may
lead to an underestimation of toxicity. To mitigate potential
bias, Vargo et al. (22) also used PR-QoL to assess AE. 

One limitation of this review is that it compares studies
that use different grading systems for AE. This is
problematic because there may be differences in the
standardized terms used for each tool to record and grade the
AE, and research has shown that grading tools such as
CTCAE are often misused (32). However, Zhang et al. (32)
concluded that this is clinically insignificant because, despite
variations, the reader’s ability to understand the treatment
toxicity profile is not affected. Figure 4 depicts the most
frequently occurring AE of any grade, which include
mucositis (22-26), skin (22, 24, 25), and haematological
toxicities (23, 25-27).

Common grade 3 and 4 toxicities reported in the reviewed
studies were related to blood (23, 25-27), infection (22, 23,
25), and skin (24-26) and are illustrated in Figure 5.
According to the Cancer Therapy Evaluation Program’s (33)

CTCAE, grade 3 and 4 toxicities are classified as “severe
AE” and “life-threatening or disabling AE”, respectively,
indicating a significant impact on patient QoL. Therefore, it
is promising to note the relatively low occurrence of these
toxicities in the 6 studies. For instance, in Vargo et al.’s (22)
study, 57% of patients experienced no acute and 80% had no
late toxicities, whereas in Milanovic et al. (24), no grade 4
toxicities were reported. 

Treatment regimen and attrition. Table IV summarizes the
treatment regimens and attrition rates observed in the
included review articles. Noting inconsistencies in the
treatment regimes for the analysed studies is essential as this
affects validity. Clinical homogeneity, which refers to the
similarity and comparability of the method of intervention
implementation and outcome measurement, can be observed
between the six studies, thus suggesting that their findings
are reliable and replicable.

Considering attrition rates, Vargo et al. (22) and Milanovic
et al. (24) had the best attrition rates, with all patients
completing the regimen; 20 out of 23 patients completing the
ST element, and 23 out of 23 completing the IT part of the
regimen, respectively. Both studies had the same adjuvant
therapy (RT and cetuximab). Two of the studies showed that
patients had an allergic response to cetuximab (24, 26). The
most common reason for discontinuation of the treatment
was disease progression, followed by adverse events and
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Figure 4. Most commonly occurring grade 1-4 adverse events.



unacceptable treatment toxicity, treatment-related death, and
personal decision. 

Discussion

The findings of this review can be grouped into four main
discussion points, namely efficacy, QoL including AE, treatment
regimen, and attrition. Additionally, recommendations for
practice, research, and education are evaluated.

The four reviewed articles that assessed the combination
of IT and ST (23-26) showed similar values for OS and PFS
as current research that evaluated the same combination (34).
Vermorken et al.’s research (34) also found significant
improvements in OS and PFS between adjuvant therapies
versus the ST alone arm, providing further support for the
combination of IT and ST. Figure 6 illustrates a statistically
significant difference in OS between the combination of IT
and ST compared to ST alone in four of the reviewed studies
and the EXTREME trial. Conversely, Zandberg et al. (27)
found no significant difference in OS. They only examined
IT monotherapy, suggesting that the improvement in OS is
due to the combination of IT and ST rather than single
modality ST or IT. 

The majority of the reviewed studies on adjuvant ST and
IT showed an improvement in PFS compared to ST alone, as
depicted in Figure 7. However, Zandberg et al. (27) reported
a decrease in PFS compared to ST alone. Both Szturz et al.’s

(35) EXTREME trial and Guigay et al. (25) showed
statistically significant improvements in PFS compared to ST.
While Burgy et al. (23) and Sosa et al. (26) also demonstrated
improvement, it was not statistically significant.

It is crucial to differentiate between statistical and clinical
significance, especially in the context of survival data (36).
This is because a patient adding a month to their overall
survival may not be statistically significant, but the clinical
benefit of gaining this extra month to spend with their loved
ones outweighs this statistical insignificance. Moreover, a
treatment that leads to a statistically significant increase in
overall survival may not be appropriate if it is accompanied
by intolerable toxicity that diminishes the patient’s QoL (37).
Hence, a comprehensive evaluation of significance is
necessary while making treatment recommendations.

Burgy et al. (23) and Guigay et al. (25) investigated the
use of adjuvant cetuximab and chemotherapy, with Guigay
et al. (25) reporting the longest OS (14 months) and PFS (6.1
months) among all the reviewed studies. The National
Institute for Health and Care Excellence (NICE) also
recommends this combination and suggests the use of
cetuximab and platinum-based chemotherapy followed by
maintenance cetuximab until disease progression for
recurrent HNSCC (38). Therefore, the review’s findings are
consistent with NICE’s treatment recommendation,
indicating that adding IT to the ST regimen can improve
patient outcomes.  
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Figure 5. Grade 3 and 4 toxicities.
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Table IV. Attrition rates and treatment regimens of the reviewed papers.

Study                                           1                                2                                   3                                  4                               5                                6
author and reference           Vargo et al.              Burgy et al.             Milanovic et al.           Guigay et al.             Sosa et al.            Zandberg et al.
                                             2014 (22)                  2017 (23)                     2013 (24)                   2015 (25)                 2013 (26)                  2018 (27)
Attrition                             All patients            8/59 treatment           20/23 completed           No patients             1/33 had an         21/112 completed
                                            completed              permanently                  prescribed                 were lost to          allergic reaction             treatment
                                        adjuvant SBRT           interrupted             course of re-RT              follow up             within minutes        27/112 remained
                                           at a median            due to toxicity             23/23 received              One patient       of first cetuximab     on the study on
                                           of 68 days,            3/8 developed             the prescribed            remained on          administration           treatment or 
                                             following          grade 3 infusion-              cetuximab                 maintenance             and was not              on follow up
                                        salvage surgery        related reaction            1/23 death due          cetuximab >22           included in        91/112 discontinued 
                                                                            to cetuximab               to cetuximab              months after               analysis             treatment (69.6% 
                                                                              first dose                       induced                      the study              1/33 had half      disease progression,
                                                                           1/8 developed               anaphylaxis             AEs led to CT      dose of cetuximab,        7.1% AE and
                                                                           5-FU-induced                 on initial                 or cetuximab       due to cutaneous         4.5% patient 
                                                                          unstable angina            administration           discontinuation              toxicity                     decision)
                                                                           3/8 developed          2/23 discontinued              in 9.2%           1/33 had reduced     Median treatment
                                                                         grade 3 asthenia           upon their own              of patients           paclitaxel due to         duration was 
                                                                           1/8 developed              request after              6/54 patients              peripheral                3.5 months
                                                                        grade 3 thrombo-        receiving part of          could not be            neuropathy           9/112 had TRAE
                                                                           cytopenia and           the re-RT regime           evaluated at           28/33 disease              that led to 
                                                                             neutropenia                                                  week 12, due to          progression           durvalumab dose 
                                                                          3/59 treatment-                                             toxicities leading         2/33 end of          interruptions but 
                                                                    related deaths (sepsis)                                            to treatment            programmed            no TRAE led
                                                                       39/59 stopped CT                                            discontinuation             treatment                    to death
                                                                          regime, due to                                                 4/54 patients            2/33 toxicity
                                                                         progression and                                                died prior to           1/33 patient 
                                                                        occurrence of AE                                                 evaluation                  decision
Regime                           All patients had          Carboplatin              Prescribed total             Day 1: IV          Weekly paclitaxel            10 mg/kg 
                                       surgical salvage     (AUC 5 on day 1)        dose of 50.4 and              docetaxel              at 80 mg/m2                 durvalumab 
                                          with curative            + 5-FU CT               66 Gy at daily            (75 mg/m2),         plus cetuximab         every 2 weeks,
                                            intent and          (1,000 mg/m2/day      fractions of 1.8 Gy             cisplatin                (initial 2h              up to a year 
                                      an R0/1 resection        from day 1-4)             on 5 successive         (75 mg/m2) and          infusion of             or until disease
                                          Prior to each          and cetuximab            days per week              cetuximab              400 mg/m2                 progression,
                                         treatment and           (initial dose           In 22/23 patients,           (400 mg/m2               followed by          initiation of an
                                          on follow up             400 mg/m2,                  cetuximab                week 1 and           1×weekly 1h         alternative anti-
                                       the patients were        followed by              (400 mg/m2)            250 mg/m2 on           infusion of            cancer therapy, 
                                    given the UW-QoL-       weekly dose                administered               subsequent             250 mg/m2)              unacceptable
                                        R questionnaire          250 mg/m2)              2 days prior to         administrations),    All patients were           toxicity or 
                                            SBRT was             regime for ≥6            re-RT and then              as well as            visited 3/52 to                consent 
                                        administered in         cycles plus or         weekly throughout         day 8 and 15         search for AEs            withdrawal
                                         5 fractions on        minus cetuximab             the re-RT at               Cycles were              and were                  Upon any 
                                       alternating days         monotherapy                250 mg/m2                 repeated every           questioned               progression, 
                                      over 1 to 2 weeks                                             1/23 received            3 weeks for 4            about pain             patients were 
                                          Patients were                                               400 mg/m2 of              cycles with              and anxiety           given the option 
                                         considered for                                                  cetuximab                  systematic               Preliminary               to continue 
                                   concurrent cetuximab                                        after re-RT at             granulocyte           evaluation of            durvalumab
                                           (400 mg/m2                                                     10.8 Gy             colony-stimulating    tumour response               for an 
                                            day-7 and                                                   Patients seen            factor support           in 6 weeks             additional year
                                       250 mg/m2 days                                           weekly for FBC           at each cycle              and final
                                     0 and +8) and they                                          and metabolic-           After 4 cycles,          in 12 weeks
                                      did not have to be                                                  panels                      cetuximab            In responders,
                                       cetuximab-naïve                                           Toxicity recorded        500 mg/m2 was            treatment
                                                                                                                  at baseline,         administered every   continued for a 
                                                                                                                  every week                2 weeks as         further 12 weeks 
                                                                                                            through treatment          maintenance        and then stopped
                                                                                                           and then 3 monthly             therapy                           
                                                                                                                 Follow up 6 
                                                                                                                  weeks after 
                                                                                                            regime completion 
                                                                                                                    and then 
                                                                                                                 3/4 monthly                          

ST: Systemic treatment; RT: radiotherapy; CT: chemotherapy; SBRT: stereotactic body radiotherapy; AEs: adverse events; 5-FU: Fluorouracil; AUC:
area under the curve; TRAE: Treatment Related Adverse Effects; FBC: full blood count; UW-QOL-R: University of Washington Quality of Life Revised.



Additional support for the use of adjuvant IT and ST
comes from a case report of a patient who participated in the
EXTREME trial and achieved a disease-free survival of eight
years, with a relatively low to moderate incidence of adverse
events except for grade 3 stomatitis (39). However, it is
important to note that case studies have limitations as their
findings may not be generalizable to the larger population
due to individual differences (40). 

The findings from the two reviewed articles on combination
RT and IT (22, 24) show promise, but there is currently limited
clinical guidance on the use of this approach for palliating

HNSCC. Palliative RT and IT can be justified by a case study
results of a patient with inoperable salivary gland
mucoepidermoid carcinoma who underwent re-RT and
cetuximab, resulting in a complete response after 25 months
with good tolerability (41). However, the transferability of
these findings to HNSCC is difficult due to differences in
individual cell types’ responses to therapy, such as differences
in oxygen supply, tumour proliferation, and density (42, 43).
This highlights a weakness in the reviewed articles’
methodology as tumour sites with potentially different
responses to treatments were not distinguished between. This
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Figure 6. Forest plot showing overall survival in reviewed studies versus current research.

Figure 7. Forest plot showing progression-free survival in reviewed studies versus current research.



could affect the reliability and replicability of the review
findings. Nonetheless, all the tumours in the reviewed studies
were of the same histological type, which reduces this bias. 

Zandberg et al.’s (27) study on IT alone had the lowest
median OS (7.1 months) and PFS (2.1 months) among the
reviewed studies, indicating that the combination of IT and
ST is more effective than either IT or ST monotherapy.
However, this contradicts the findings of NICE (44) that
single IT increased OS by 2.6 months compared to
chemotherapy, upon which their recommendation for
nivolumab as a second-line treatment for patients who
recurred after platinum-based chemotherapy was based.
Similarly, the United States Food and Drug Administration
recommends second-line nivolumab and pembrolizumab
(45), but concerns have been raised about nivolumab’s
efficacy in low-PD-L1-expressing HNSCC. Zandberg et al.’s
(27) methodology highlighted the PD-L1 tumor expression
issue since only patients with highly expressed PD-L1
tumors were included in their research on durvalumab
treatment, making the research focused on the sub-group
most likely to respond to this therapy. Therefore, their results
may be biased, unrepresentative, and lack generalizability. 

Prioritizing patient well-being is a nursing care standard, and
preserving QoL is an essential outcome of anticancer therapy
(46, 47). In the case of HNSCC, symptom relief (6), improving
QoL, and disease control are often the main objectives for
patients (48). Thus, addressing these outcomes is necessary for
adjuvant immunotherapy to be appropriate and improve patient
outcomes. Three reviewed studies demonstrated increased
patient QoL (22, 26, 27). These functional improvements are
supported by the findings of Harrington et al. in their Phase III
study Checkmate 141, who found both statistically and
clinically significant improvements in role and social
functioning, fatigue, appetite, pain, and sensory problems,
among others, in the immunotherapy versus standard therapy
arm (49). Zandberg et al. (27) and Harrington et al. (49) had
similar results using the same assessment and treatment
method, suggesting these findings are generalizable. However,
the EXTREME trial – contradictory to Vargo et al. (22) and
Zandberg et al. (27) – found non-statistically significant
improvement compared to baseline in the immunotherapy and
standard therapy arm compared to standard therapy alone for
general QoL (50). However, the HNSCC-specific symptoms of
pain, swallowing issues, speech, and social eating were
significantly improved, which was supported by the review
findings (22, 26, 27). In conclusion, this suggests that adding
immunotherapy to standard therapy specifically improves
HNSCC-related symptoms and patient QoL compared to
standard therapy alone.

When considering the benefits of IT on patient outcomes,
efficacy is a crucial factor. However, a treatment may be
effective, but if it is not safe, then it may not be suitable (51).
Three of the reviewed studies reported treatment-related deaths,

but grade 3 and 4 toxicities were relatively infrequent (23-25).
Vargo et al. (22), Burgy et al. (23), and Sosa et al. (26) all
concluded that IT is an acceptable addition to ST in the
treatment of HNSCC patients, who are often
immunocompromised and thus vulnerable (52). Guigay et al.
(25) also supported the tolerability of the IT and ST safety
profile for HNSCC. Their findings are consistent with those of
Vermoken et al. (6), who commented on the satisfactory
adverse event profile in the EXTREME trial, noting no
cetuximab-related deaths. These findings suggest that the
addition of IT to ST may reduce toxicity compared to ST alone.

None of the reviewed articles stated that patients
discontinued treatment due to the intensive treatment regimen
(Table IV). However, the effect of treatment plans on patient
QoL should not be ignored, as decreased quality of life can
affect patients’ treatment adherence and, consequently,
treatment effectiveness. It could also potentially lead to a
waste of limited healthcare resources (53-55). 

The results regarding treatment attrition rates for IT plus ST
versus ST alone are conflicting. Milanovic et al. (24) reported
that all 23 patients completed the prescribed IT, but only 20
out of 23 received the ST However, Vargo et al. (22) had a
100% completion rate. Mésia et al. (50) also support the
reviewed studies’ findings, reporting higher dropout rates in
their chemotherapy arm compared to the IT and chemotherapy
combination. However, Lee et al. (56) found that the addition
of IT to induction chemotherapy reduced completion rates. The
impact of IT on ST completion rate requires further study to
determine a causal link that could potentially improve
treatment attrition rates and optimize patient outcomes. 

Vargo et al. (22) described how their treatment plan,
which used target RT and took advantage of radiobiological
benefits, resulted in a more effective regimen that delivered
fewer large fractions, thereby reducing treatment time and
acute toxicities compared to standard RT. Addeo et al. (57)
also supported the use of IT for treatment optimization, as
they found that the use of maintenance IT after adjuvant IT
and chemotherapy improved effectiveness, convenience,
tolerance, and compliance with the treatment plan. However,
further research is necessary to weigh the costs and benefits
of optimizing treatment. 

The review findings, along with current research, have
identified areas for development in practice, education, and
further study. Table V summarizes the strength of the
recommendation to implement IT as an adjuvant to ST in the
treatment of HNSCC (58). The analysis of these findings
suggests that IT as an adjuvant to ST can address the issue
of poor outcomes for HNSCC patients compared to ST alone
by improving OS, PFS, and QoL. Although IT is expensive
(59), the unit cost per benefit is low. Therefore, this review
argues that the addition of IT to ST is appropriate.

More data is required to comprehend why some patients
respond better to treatment than others and how to overcome
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Table V. GRADE evidence to decision; the approach used for making a healthcare recommendation – Adapted from Alonso-Coello et al (59).

                                                                 Criteria                                Judgements                                    Explanation/Research Evidence

Problem                                    Is the problem a priority?                        Yes                        HNSCC, especially that which is recurrent/metastatic, 
                                                                                                                                                         has a poor prognosis and limited ST options.

Benefits and harms                Are the anticipated desirable                    Yes                    IT plus ST shown statistically significant improvements to
of the options                                     effects large?                                                       OS and PFS compared to ST alone (see Figures 6 and Figure 7).
                                                                                                                                            Research has shown large improvements in patient QoL with
                                                                                                                                                patients reporting reductions in tumour-related pain and anxiety.
                                             Are the anticipated undesirable                Varies                             Research states an acceptable toxicity profile 
                                                            effects small?                                                                       for IT and minimal treatment related deaths.
                                                                                                                                                             Grade 3 and 4 toxicities were observed, 
                                                                                                                                                                      most commonly skin-related.
                                          What is the overall certainty of the          Moderate                  Statistically and clinically significant improvements in
                                                      evidence of effects?                                                    OS and PFS seen in the adjuvant IT and ST compared to ST.
                                                                                                                                              Statistical and clinical improvements seen in patient QoL. 
                                                                                                                                                       However, none of the studies reviewed having 
                                                                                                                                                        comparison groups; their findings have had to 
                                                                                                                                                             be compared to other existing literature.
                                            Is there important uncertainty or          Probably no                        No known publication bias or withheld data.
                                                variability about how much 
                                           people value the main outcomes?
                                           Do the desirable effects outweigh                Yes                     The weight of the desirable effects of adjuvant IT and ST 
                                                   the undesirable effects?                                                        (improved OS, PFS and patient QoL) are larger than 
                                                                                                                                                        the undesirable effects (small toxicity profile, 
                                                                                                                                                                 minimal treatment-related deaths).

Resource Use                     Are the resources required small?            Uncertain                     IT is expensive and it may cost more to implement 
                                                                                                                                              than current standards of care (58). However, it may save
                                                                                                                                                financial resources due to improved treatment attrition 
                                                                                                                                                   rates, thus healthcare resources are not wasted (55).
                                                                                                                                                   More clinicians may be required to facilitate IT and 
                                                                                                                                                 provide an MDT approach, however whether the cost 
                                                                                                                                               of this for IT and ST compared to ST alone is unknown.
                                                   What is the certainty of                No important 
                                                    resource requirements?                   uncertainty                                                              
                                                 Are the net benefits worth                      Yes                                  The cost per unit of benefit is low which 
                                                     the incremental cost?                                                                               makes the option a priority.

Equity                                       What would the impact be                 Uncertain                       Interculturally, due to the high cost of IT it may 
                                                         on health equity?                                                               be a treatment better suited to westernised cultures 
                                                                                                                                               where there are more financial and healthcare resources 
                                                                                                                                                        compared to other, non-western cultures (58).
                                                                                                                                                    In the UK where there is a national health service, 
                                                                                                                                                               there is little impact on health equity.
                                                                                                                                                 In the USA where healthcare is covered by insurance, 
                                                                                                                                                  there may be issues with what insurances will or will 
                                                                                                                                                not cover which may impact on the health equity of IT.

Accessibility                             Is the intervention/option                       Yes                                                              Patients 
                                             acceptable to key stakeholders?                                                                                    Physicians 
                                                                                                                                                                                     Employers 
                                                                                                                                                                            Insurance Companies 
                                                                                                                                                                            Pharmaceutical firms 
                                                                                                                                                                                    Government

Feasibility                                Is the intervention feasible                      Yes                              There are no obvious barriers or difficulties to 
                                                           to implement?                                                                      overcome to implement IT adjuvant therapy.

Combined IT and ST (cetuximab and platinum based CT) has been applied in first line palliative care in the UK. HNSCC: Head and neck squamous
cell carcinoma; ST: systemic treatment; IT: immunotherapy; OS: overall survival;  PFS: progression-free survival; QoL: quality of life; MDT:
multidisciplinary team; CT: chemotherapy. 



potential barriers such as drug resistance (60). Investigations
into the impact of HPV status, which has been shown to be
a confounding variable for positive treatment outcomes, may
help identify ways to increase treatment efficacy, such as
survival and response rates. This is supported by Zandberg
et al. (27), who reported a 29.4% response rate in HPV-
positive tumors compared to 10.8% in non-HPV-positive
tumors. Similar results were published by Lee et al. (56).
Additionally, further research into utilizing the IT and ST
regimen to improve HNSCC patients’ QoL and functionality
would aid them in continuing to participate in activities of
daily living, which is a primary nursing goal (61). 

Two of the studies reviewed in this analysis used a
multidisciplinary team (MDT) approach for treatment and
assessment (22, 24). Research in oncology suggests that
MDT input can improve outcomes and overcome barriers to
patients receiving holistic care (48, 62). An MDT approach
is particularly important for the treatment of HNSCC, which
is complex and requires a range of expertise (63). Therefore,
the utilization of an MDT approach is recommended in this
review. Additionally, the implementation of systematic
assessment tools for patients, such as the PR-QoL (22), could
streamline the treatment process, ensure holistic assessments,
and improve patient outcomes. These tools could be
incorporated through nursing education and training.

One weakness of this review is the limited number of studies
included, with only six selected in total. This was due to strict
inclusion and exclusion criteria, such as study design, which
meant that most of the available research did not meet these
criteria. Furthermore, four of the studies were retrospective in
design, which can lead to selection bias and small sample sizes.
Retrospective studies like those reviewed in this article are
more susceptible to selection bias because the participants must
be representative of the same population, such as having
HNSCC (64). However, retrospective cohort study designs
have the benefit of using archived data, making them quicker
and cheaper to conduct than follow-up prospective cohort
studies (65). Moreover, they validate evidence and confirm
relationships between treatment, such as IT, and data, like OS
and PFS, from other weaker studies, which then safely
facilitates further prospective research (65).

A general limitation of this study is that it only reviewed
research published up to 2019, which threatens the
comparability and applicability of the findings to current
treatment recommendations (66). Since then, subsequent
research has been published, including the EAGLE and
Keynote-048 phase III studies by Ferris et al. (67) and
Harrington et al. (68), respectively, which discuss the impact
of IT and ST in the treatment of HNSCC. Ferris et al. (67)
found no statistically significant differences in OS in IT
monotherapy (durvalumab and dervalumab-tremelimumab)
versus ST alone, similar to Zandberg et al. (27). However,
they noted increased response and survival rates between 12

and 24 months for patients receiving durvalumab, indicating
its clinical activity. Both Zandberg et al. (27) and Ferris et
al. (67) examined IT monotherapy alone, suggesting that the
significant improvement in OS in the other studies evaluated
in this paper is due to the combination of IT and ST rather
than single modality ST or IT. This deduction is supported
by Harrington et al.’s Keynote-048 study, which found that
pembrolizumab monotherapy and pembrolizumab-
chemotherapy improved OS and PFS compared to ST
second-line taxanes alone (68). Evaluating this current
research against the original studies analysed in this review
allows for comparison of findings across different
conditions, interventions, and time, which enables a
discussion of whether one can be confident in the initial
conclusions drawn. The homogeneity of subsequent research
findings with the original evidence analysed demonstrates its
quality, as the outcomes are clearly replicable over time, and
thus have external validity. Therefore, it is fair to infer that
these results are reliable despite the latest research (69). 

Lastly, a potential limitation of this review is that all the
studies analysed were conducted in high-income countries,
which may limit the generalizability of the findings to low
and middle-income countries (70). This is particularly
problematic since IT is expensive (59) and may not be
affordable or appropriate in resource-limited settings.
Additionally, none of the included studies were conducted in
the UK. Vargo et al.’s (22) study was conducted in the USA,
which could be a concern given the differences in healthcare
policies and guidelines between countries. For instance, in
the USA, cetuximab is approved as a first-line monotherapy
for HNSCC, whereas in the UK, it is approved as a first-line
combination therapy with platinum chemotherapy (8).
However, since these studies focused solely on the effects of
IT on patient outcomes, the findings are still relevant. 

It is worthy to be mentioned that sex-specific medicine, an
evolving field in healthcare, has garnered substantial recognition
and significance in recent years. In a retrospective case-matched
analysis, there was an observed tendency for female patients to
exhibit a higher 5-year OS probability compared to their male
counterparts across different therapeutic regimens for HNSCC
(71). Furthermore, real-world data have been recently published
regarding the efficacy and safety of palliative first-line ICIs in
platinum-sensitive patients with recurrent or metastatic HNSCC
treated outside of a clinical trial, thus closely mirroring clinical
practice. The data revealed a disease control rate of nearly 50%
and a response rate of approximately 20% in a disease with a
historically unfavourable prognosis. Notably, these treatments
were relatively well-tolerated by patients with multiple
comorbidities (72).

Finally, we should report that no direct comparison has been
made so far to determine the superiority between pembro-
lizumab monotherapy and pembrolizumab combined with
chemotherapy for treating recurrent or metastatic HNSCC.
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Patients who experience adverse events with ICIs, specifically
immune-related adverse events, tend to exhibit more favorable
prognoses and may also demonstrate long-term maintenance of
efficacy. In a recently published study, the addition of
chemotherapy did not contribute to an improvement in
prognosis (73). Therefore, when contemplating the long-term
treatment of patients with recurrent or metastatic HNSCC,
opting for pembrolizumab monotherapy may be more
favourable than combination therapy. Moreover, the use of
monotherapy has the potential to mitigate additional adverse
effects associated with combination therapy.

Conclusion

Based on the selected articles, it can be concluded that IT is
a useful adjunct to ST in the treatment of HNSCC. This
conclusion is supported by current research and guidelines
that suggest combining IT and ST leads to improved patient
outcomes such as OS and PFS. Moreover, the results indicate
that IT is a safe and appropriate addition to ST, with
acceptable adverse effects and toxicities observed and
minimal treatment-related deaths. 

Furthermore, incorporating IT into HNSCC treatment has
been demonstrated to enhance patient QoL by improving
general function and addressing head and neck specific
symptoms such as tumour-related pain and anxiety,
swallowing difficulties, and appetite issues. Therefore, from
a patient-centred perspective, the combination of IT and ST
provides a clinically significant benefit. 

However, additional research is required to understand the
reasons for variations in patients’ responses to treatment and
to identify and overcome any potential barriers to therapy
success. The implementation of policies related to patient
assessment and multidisciplinary team collaboration will also
enhance the approach to HNSCC treatment.

Conflicts of Interest

The Authors declare that they have no conflicts of interest in
relation to this study.

Authors’ Contributions

DE – conceptualization, writing – original draft preparation, writing
– review and editing; AG – conceptualization, data curation, writing
– review and editing, visualization; MM – methodology, validation,
resources; JAPF – software, formal analysis, project administration;
ER – validation, investigation; SB – conceptualization, validation,
writing – review and editing, supervision, funding acquisition.

References

1 Siegel RL, Miller KD, Jemal A: Cancer statistics, 2017. CA
Cancer J Clin 67(1): 7-30, 2017. DOI: 10.3322/caac.21387

2 Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal
A: Global cancer statistics, 2012. CA Cancer J Clin 65(2): 87-
108, 2015. DOI: 10.3322/caac.21262

3 Wang YK, Chuang YS, Wu TS, Lee KW, Wu CW, Wang HC,
Kuo CT, Lee CH, Kuo WR, Chen CH, Wu DC, Wu IC:
Endoscopic screening for synchronous esophageal neoplasia
among patients with incident head and neck cancer: Prevalence,
risk factors, and outcomes. Int J Cancer 141(10): 1987-1996,
2017. DOI: 10.1002/ijc.30911

4 Tobias J, Hochhauser D: Cancer and its management. Seventh
Edition. Chichester, UK, John Wiley and Sons, 2015.

5 Marur S, Forastiere AA: Head and neck squamous cell carcinoma:
update on epidemiology, diagnosis, and treatment. Mayo Clin Proc
91(3): 386-396, 2016. DOI: 10.1016/j.mayocp.2015.12.017

6 Vermorken JB, Specenier P: Optimal treatment for
recurrent/metastatic head and neck cancer. Ann Oncol 21:
vii252-vii261, 2010. DOI: 10.1093/annonc/mdq453

7 Brockstein BE: Management of recurrent head and neck cancer.
Drugs 71(12): 1551-1559, 2011. DOI: 10.2165/11592540-
000000000-00000

8 Machiels JP, Licitra LF, Haddad RI, Tahara M, Cohen EE:
Rationale and design of LUX-Head & Neck 1: a randomised,
Phase III trial of afatinib versus methotrexate in patients with
recurrent and/or metastatic head and neck squamous cell
carcinoma who progressed after platinum-based therapy. BMC
Cancer 14: 473, 2014. DOI: 10.1186/1471-2407-14-473

9 Abhold EL, Kiang A, Rahimy E, Kuo SZ, Wang-Rodriguez J,
Lopez JP, Blair KJ, Yu MA, Haas M, Brumund KT, Altuna X,
Patel A, Weisman RA, Ongkeko WM: EGFR kinase promotes
acquisition of stem cell-like properties: a potential therapeutic
target in head and neck squamous cell carcinoma stem cells. PLoS
One 7(2): e32459, 2012. DOI: 10.1371/journal.pone.0032459

10 Bastit V, Bon-Mardion N, Picquenot JM, Rainville V, Moldovan
C, François A, Loeb A, Thureau S, Manu D, Jardin F, Marie JP,
Di Fiore F, Clatot F: Benefit of cetuximab addition to a
platinum–fluorouracil-based chemotherapy according to KRAS-
LCS6 variant in an unselected population of recurrent and/or
metastatic head and neck cancers. Eur Arch Otorhinolaryngol
276(2): 541-550, 2019. DOI: 10.1007/s00405-018-5235-6

11 Formenti SC, Demaria S: Combining radiotherapy and cancer
immunotherapy: a paradigm shift. J Natl Cancer Inst 105(4):
256-265, 2013. DOI: 10.1093/jnci/djs629

12 Liu Y, Dong Y, Kong L, Shi F, Zhu H, Yu J: Abscopal effect of
radiotherapy combined with immune checkpoint inhibitors. J
Hematol Oncol 11(1): 104, 2018. DOI: 10.1186/s13045-018-
0647-8

13 Vatner RE, Cooper BT, Vanpouille-Box C, Demaria S, Formenti
SC: Combinations of immunotherapy and radiation in cancer
therapy. Front Oncol 4: 325, 2014. DOI: 10.3389/fonc.2014.00325

14 Higgins JPT, Green S: Cochrane Handbook for Systematic Reviews
of Interventions Version 5.1.0 [updated March 2011]. The Cochrane
Collaboration, 2011. Available at: www.handbook.cochrane.org
[Last accessed on January 19, 2024]

15 Eriksen MB, Frandsen TF: The impact of patient, intervention,
comparison, outcome (PICO) as a search strategy tool on
literature search quality: a systematic review. J Med Libr Assoc
106(4): 420-431, 2018. DOI: 10.5195/jmla.2018.345

16 Aveyard Helen: Doing a Literature Review in Health and Social
Care: a Practical Guide. Fourth edition. London, UK, Open
University Press, McGraw-Hill Education, 2019.

Eden et al: Immunotherapy Combined With Standard Therapies in Head and Neck Cancer (Review)

875



17 Bambra C: Real world reviews: a beginner’s guide to
undertaking systematic reviews of public health policy
interventions. J Epidemiol Community Health 65(1): 14-19,
2011. DOI: 10.1136/jech.2009.088740

18 Critical Appraisals Checklists. CASP Cohort Study Checklist.
Available at: https://casp-uk.net/casp-tools-checklists/ [Last
accessed on January 15, 2024]

19 Centre for Evidence Based Medicine. Critical Appraisal tools.
Available at: https://www.cebm.ox.ac.uk/resources/ebm-tools/
critical-appraisal-tools [Last accessed on December 22, 2023]

20 Verhagen AP, Ferreira ML: Forest plots. J Physiother 60(3): 170-
173, 2014. DOI: 10.1016/j.jphys.2014.06.021

21 Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group:
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. BMJ 339: b2535, 2009. DOI:
10.1136/bmj.b2535

22 Vargo JA, Kubicek GJ, Ferris RL, Duvvuri U, Johnson JT, Ohr
J, Clump DA, Burton S, Heron DE: Adjuvant stereotactic body
radiotherapy ± cetuximab following salvage surgery in previously
irradiated head and neck cancer. Laryngoscope 124(7): 1579-
1584, 2014. DOI: 10.1002/lary.24441

23 Burgy M, Barthélémy P, Lefevre F, Dupret-Bories A, Truntzer
P, Korenbaum C, Flesch H, Bronner G, Borel C: Cetuximab-
carboplatin-5-fluorouracil regimen in elderly patients with
recurrent or metastatic head and neck squamous-cell carcinoma:
a French retrospective survey. Oncology 93(1): 11-17, 2017.
DOI: 10.1159/000454732

24 Milanović D, Jeremić B, Grosu A, Rücker G, Henke M:
Reirradiation plus EGFR inhibition in locally recurrent and
unresectable head and neck cancer. Strahlenther Onkol 189(10):
842-848, 2013. DOI: 10.1007/s00066-013-0402-6

25 Guigay J, Fayette J, Dillies AF, Sire C, Kerger JN, Tennevet I,
Machiels JP, Zanetta S, Pointreau Y, Bozec Le Moal L, Henry
S, Schilf A, Bourhis J: Cetuximab, docetaxel, and cisplatin as
first-line treatment in patients with recurrent or metastatic head
and neck squamous cell carcinoma: a multicenter, phase II
GORTEC study. Ann Oncol 26(9): 1941-1947, 2015. DOI:
10.1093/annonc/mdv268

26 Sosa AE, Grau JJ, Feliz L, Pereira V, Alcaraz D, Muñoz-García
C, Caballero M: Outcome of patients treated with palliative
weekly Paclitaxel plus Cetuximab in recurrent head and neck
cancer after failure of platinum-based therapy. Eur Arch
Otorhinolaryngol 271(2): 373-378, 2014. DOI: 10.1007/s00405-
013-2537-6

27 Zandberg DP, Algazi AP, Jimeno A, Good JS, Fayette J,
Bouganim N, Ready NE, Clement PM, Even C, Jang RW, Wong
S, Keilholz U, Gilbert J, Fenton M, Braña I, Henry S, Remenar
E, Papai Z, Siu LL, Jarkowski A, Armstrong JM, Asubonteng K,
Fan J, Melillo G, Mesía R: Durvalumab for recurrent or
metastatic head and neck squamous cell carcinoma: Results from
a single-arm, phase II study in patients with ≥25% tumour cell
PD-L1 expression who have progressed on platinum-based
chemotherapy. Eur J Cancer 107: 142-152, 2019. DOI:
10.1016/j.ejca.2018.11.015

28 Lu L, O’Sullivan E, Sharp L: Cancer-related financial hardship
among head and neck cancer survivors: Risk factors and
associations with health-related quality of life. Psychooncology
28(4): 863-871, 2019. DOI: 10.1002/pon.5034

29 Toporcov TN, Znaor A, Zhang ZF, Yu GP, Winn DM, Wei Q,
Vilensky M, Vaughan T, Thomson P, Talamini R, Szeszenia-

Dabrowska N, Sturgis EM, Smith E, Shangina O, Schwartz SM,
Schantz S, Rudnai P, Richiardi L, Ramroth H, Purdue MP,
Olshan AF, Eluf-Neto J, Muscat J, Moyses RA, Morgenstern H,
Menezes A, McClean M, Matsuo K, Mates D, Macfarlane TV,
Lissowska J, Levi F, Lazarus P, La Vecchia C, Lagiou P,
Koifman S, Kjaerheim K, Kelsey K, Holcatova I, Herrero R,
Healy C, Hayes RB, Franceschi S, Fernandez L, Fabianova E,
Daudt AW, Curioni OA, Maso LD, Curado MP, Conway DI,
Chen C, Castellsague X, Canova C, Cadoni G, Brennan P,
Boccia S, Antunes JL, Ahrens W, Agudo A, Boffetta P, Hashibe
M, Lee YC, Filho VW: Risk factors for head and neck cancer in
young adults: a pooled analysis in the INHANCE consortium.
Int J Epidemiol 44(1): 169-185, 2015. DOI: 10.1093/ije/dyu255

30 Manikandan S: Measures of dispersion. J Pharmacol Pharmacother
2(4): 315-316, 2011. DOI: 10.4103/0976-500X.85931

31 Schünemann H, Brożek J, Guyatt G, Oxman A: ‘GRADE handbook
for grading quality of evidence and strength of recommendations’.
5.2.3 Indirectness of Evidence, 2013. Available at: https://
gdt.gradepro.org/app/handbook/handbook.html#h.svwngs6pm0f2
[Last accessed on January 14, 2024]

32 Zhang S, Liang F, Tannock I: Use and misuse of common
terminology criteria for adverse events in cancer clinical trials.
BMC Cancer 16: 392, 2016. DOI: 10.1186/s12885-016-2408-9

33 Cancer Therapy Evaluation Program. ‘Common Terminology
Criteria for Adverse Events, v3.0 (CTCAE)’, 2006. Available at:
https://ctep.cancer.gov/protocoldevelopment/electronic_applicati
ons/docs/ctcaev3.pdf [Last accessed December 27, 2023]

34 Vermorken JB, Mesia R, Rivera F, Remenar E, Kawecki A, Rottey
S, Erfan J, Zabolotnyy D, Kienzer HR, Cupissol D, Peyrade F,
Benasso M, Vynnychenko I, De Raucourt D, Bokemeyer C,
Schueler A, Amellal N, Hitt R: Platinum-based chemotherapy plus
cetuximab in head and neck cancer. N Engl J Med 359(11): 1116-
1127, 2008. DOI: 10.1056/NEJMoa0802656

35 Szturz P, Vermorken JB: Immunotherapy in head and neck
cancer: aiming at EXTREME precision. BMC Med 15(1): 110,
2017. DOI: 10.1186/s12916-017-0879-4

36 Ranganathan P, Pramesh CS, Buyse M: Common pitfalls in
statistical analysis: Clinical versus statistical significance.
Perspect Clin Res 6(3): 169-170, 2015. DOI: 10.4103/2229-
3485.159943

37 Kane RC: The clinical significance of statistical significance.
Oncologist 13(11): 1129-1133, 2008. DOI: 10.1634/theoncolo
gist.2008-0186

38 National Institute for Health and Care Excellence (NICE).
Cetuximab for treating recurrent or metastatic squamous cell cancer
of the head and neck. Technology appraisal guidance [TA473],
2017. Available at: https://www.nice.org.uk/guidance/ta473 [Last
accessed on January 13, 2024]

39 Szturz P, Specenier P, Van Laer C, Van Den Weyngaert D,
Corthouts B, Carp L, Van Marck E, Vanderveken O, Vermorken
JB: Long-term remission of locally recurrent oropharyngeal
cancer after docetaxel-based chemotherapy plus cetuximab. Eur
Arch Otorhinolaryngol 273(6): 1629-1636, 2016. DOI:
10.1007/s00405-015-3673-y

40 Woodside AG: Case study research: theory methods practice.
First Edition. Bingley, UK, Emerald Group Publishing Limited,
2010.

41 Milanovic D, Jeremic B, Kayser G, Rischke HC, Pfeiffer J, Henke
A: Relapsing high grade mucoepidermoid carcinoma. Strahlenther
Onkol 188(6): 518-522, 2012. DOI: 10.1007/s00066-012-0096-1

ANTICANCER RESEARCH 44: 861-878 (2024)

876



42 Bentzen SM, Gregoire V: Molecular imaging-based dose painting:
a novel paradigm for radiation therapy prescription. Semin Radiat
Oncol 21(2): 101-110, 2011. DOI: 10.1016/j.semradonc.2010.10.001

43 Gago-Arias A, Sánchez-Nieto B, Espinoza I, Karger CP, Pardo-
Montero J: Impact of different biologically-adapted radiotherapy
strategies on tumor control evaluated with a tumor response model.
PLoS One 13(4): e0196310, 2018. DOI: 10.1371/journal.pone.
0196310

44 National Institute for Health and Care Excellence (NICE):
Nivolumab for treating squamous cell carcinoma of the head and
neck after platinum-based chemotherapy. Technology appraisal
guidance [TA490], 2017. Available at: https://www.nice.org.uk/
guidance/ta490 [Last accessed on January 25, 2024]

45 Chow LQM, Haddad R, Gupta S, Mahipal A, Mehra R, Tahara
M, Berger R, Eder JP, Burtness B, Lee SH, Keam B, Kang H,
Muro K, Weiss J, Geva R, Lin CC, Chung HC, Meister A,
Dolled-Filhart M, Pathiraja K, Cheng JD, Seiwert TY: Antitumor
activity of pembrolizumab in biomarker-unselected patients with
recurrent and/or metastatic head and neck squamous cell
carcinoma: results from the phase Ib KEYNOTE-012 expansion
cohort. J Clin Oncol 34(32): 3838-3845, 2016. DOI: 10.1200/
JCO.2016.68.1478

46 The Code Professional standards of practice and behaviour for
nurse, midwives and nursing associates. London, UK, Nursing
and Midwifery Council, 2018.

47 Khan S, Krenning EP, van Essen M, Kam BL, Teunissen JJ,
Kwekkeboom DJ: Quality of life in 265 patients with
gastroenteropancreatic or bronchial neuroendocrine tumors
treated with [177Lu-DOTA0,Tyr3] octreotate. J Nucl Med 52(9):
1361-1368, 2011. DOI: 10.2967/jnumed.111.087932

48 Kaasa S, Loge JH, Aapro M, Albreht T, Anderson R, Bruera E,
Brunelli C, Caraceni A, Cervantes A, Currow DC, Deliens L,
Fallon M, Gómez-Batiste X, Grotmol KS, Hannon B, Haugen
DF, Higginson IJ, Hjermstad MJ, Hui D, Jordan K, Kurita GP,
Larkin PJ, Miccinesi G, Nauck F, Pribakovic R, Rodin G,
Sjøgren P, Stone P, Zimmermann C, Lundeby T: Integration of
oncology and palliative care: a Lancet Oncology Commission.
Lancet Oncol 19(11): e588-e653, 2018. DOI: 10.1016/S1470-
2045(18)30415-7

49 Harrington KJ, Ferris RL, Blumenschein G Jr, Colevas AD,
Fayette J, Licitra L, Kasper S, Even C, Vokes EE, Worden F,
Saba NF, Kiyota N, Haddad R, Tahara M, Grünwald V, Shaw
JW, Monga M, Lynch M, Taylor F, DeRosa M, Morrissey L,
Cocks K, Gillison ML, Guigay J: Nivolumab versus standard,
single-agent therapy of investigator’s choice in recurrent or
metastatic squamous cell carcinoma of the head and neck
(CheckMate 141): health-related quality-of-life results from a
randomised, phase 3 trial. Lancet Oncol 18(8): 1104-1115, 2017.
DOI: 10.1016/S1470-2045(17)30421-7

50 Mesía R, Rivera F, Kawecki A, Rottey S, Hitt R, Kienzer H,
Cupissol D, De Raucourt D, Benasso M, Koralewski P, Delord
JP, Bokemeyer C, Curran D, Gross A, Vermorken JB: Quality of
life of patients receiving platinum-based chemotherapy plus
cetuximab first line for recurrent and/or metastatic squamous cell
carcinoma of the head and neck. Ann Oncol 21(10): 1967-1973,
2010. DOI: 10.1093/annonc/mdq077

51 Brody T: Elsevier Freedom Collection EBA. Clinical trials:
study design, endpoints and biomarkers, drug safety, and FDA
and ICH guidelines. Second Edition. London, UK, Academic
Press, Elsevier, 2016.

52 De Costa AM, Young MR: Immunotherapy for head and neck
cancer: advances and deficiencies. Anticancer Drugs 22(7): 674-
681, 2011. DOI: 10.1097/CAD.0b013e328340fd18

53 von Blanckenburg P, Schuricht F, Albert US, Rief W, Nestoriuc
Y: Optimizing expectations to prevent side effects and enhance
quality of life in breast cancer patients undergoing endocrine
therapy: study protocol of a randomized controlled trial. BMC
Cancer 13: 426, 2013. DOI: 10.1186/1471-2407-13-426

54 Kim YJ, Im SA, Kim HG, Oh SY, Lee KW, Choi IS, Oh DY,
Lee SH, Kim JH, Kim DW, Kim TY, Kim SW, Heo DS, Yoon
YB, Bang YJ: A phase II trial of S-1 and cisplatin in patients
with metastatic or relapsed biliary tract cancer. Ann Oncol 19(1):
99-103, 2008. DOI: 10.1093/annonc/mdm439

55 Puts MTE, Tu HA, Tourangeau A, Howell D, Fitch M, Springall
E, Alibhai SMH: Factors influencing adherence to cancer
treatment in older adults with cancer: a systematic review. Ann
Oncol 25(3): 564-577, 2014. DOI: 10.1093/annonc/mdt433

56 Lee KW, Koh Y, Kim SB, Shin SW, Kang JH, Wu HG, Sung
MW, Keam B, Kim DW, Kim TM, Kim KH, Kwon TK, Hah JH,
Kim IA, Ahn SH, Yoon DH, Lee SW, Kim SY, Nam SY, Jung
KY, Baek SK, Hong SH, Lee SH, Heo DS: A randomized,
multicenter, phase II study of cetuximab with docetaxel and
cisplatin as induction chemotherapy in unresectable, locally
advanced head and neck cancer. Oncologist 20(10): 1119-1120,
2015. DOI: 10.1634/theoncologist.2015-0208

57 Addeo R, Montella L, Mastella A, Vincenzi B, Mazzone S,
Ricciardiello F, Del Prete S: Maintenance therapy with biweekly
cetuximab: optimizing schedule can preserve activity and
improves compliance in advanced head and neck cancer.
Oncology 95(6): 353-359, 2018. DOI: 10.1159/000492153

58 Oliva M, Spreafico A, Taberna M, Alemany L, Coburn B, Mesia
R, Siu LL: Immune biomarkers of response to immune-
checkpoint inhibitors in head and neck squamous cell
carcinoma. Ann Oncol 30(1): 57-67, 2019. DOI: 10.1093/
annonc/mdy507

59 Alonso-Coello P, Schünemann HJ, Moberg J, Brignardello-
Petersen R, Akl EA, Davoli M, Treweek S, Mustafa RA, Rada
G, Rosenbaum S, Morelli A, Guyatt GH, Oxman AD, GRADE
Working Group: GRADE Evidence to Decision (EtD)
frameworks: a systematic and transparent approach to making
well informed healthcare choices. 1: Introduction. BMJ 353:
i2016, 2016. DOI: 10.1136/bmj.i2016

60 Topalian SL, Hodi FS, Brahmer JR, Gettinger SN, Smith DC,
McDermott DF, Powderly JD, Carvajal RD, Sosman JA, Atkins
MB, Leming PD, Spigel DR, Antonia SJ, Horn L, Drake CG,
Pardoll DM, Chen L, Sharfman WH, Anders RA, Taube JM,
McMiller TL, Xu H, Korman AJ, Jure-Kunkel M, Agrawal S,
McDonald D, Kollia GD, Gupta A, Wigginton JM, Sznol M:
Safety, activity, and immune correlates of anti-PD-1 antibody in
cancer. N Engl J Med 366(26): 2443-2454, 2012. DOI:
10.1056/NEJMoa1200690

61 de Souto Barreto P, Morley JE, Chodzko-Zajko W, H Pitkala K,
Weening-Djiksterhuis E, Rodriguez-Mañas L, Barbagallo M,
Rosendahl E, Sinclair A, Landi F, Izquierdo M, Vellas B, Rolland
Y, International Association of Gerontology and Geriatrics –
Global Aging Research Network (IAGG-GARN) and the IAGG
European Region Clinical Section: Recommendations on physical
activity and exercise for older adults living in long-term care
facilities: a taskforce report. J Am Med Dir Assoc 17(5): 381-
392, 2016. DOI: 10.1016/j.jamda.2016.01.021

Eden et al: Immunotherapy Combined With Standard Therapies in Head and Neck Cancer (Review)

877



62 Fleissig A, Jenkins V, Catt S, Fallowfield L: Multidisciplinary teams
in cancer care: are they effective in the UK? The Lancet Oncology
7(11): 935-943, 2006. DOI: 10.1016/S1470-2045(06)70940-8

63 Licitra L, Felip E, ESMO Guidelines Working Group: Squamous
cell carcinoma of the head and neck: ESMO Clinical
Recommendations for diagnosis, treatment and follow-up. Ann
Oncol 20: iv121-iv122, 2009. DOI: 10.1093/annonc/mdp149

64 Geneletti S, Richardson S, Best N: Adjusting for selection bias
in retrospective, case-control studies. Biostatistics 10(1): 17-31,
2008. DOI: 10.1093/biostatistics/kxn010

65 El-Masri MM: Case-control study design. Can Nurse 110(6): 10,
2014. 

66 Pieper D, Antoine SL, Neugebauer EA, Eikermann M: Up-to-
dateness of reviews is often neglected in overviews: a systematic
review. J Clin Epidemiol 67(12): 1302-1308, 2014. DOI:
10.1016/j.jclinepi.2014.08.008

67 Ferris RL, Haddad R, Even C, Tahara M, Dvorkin M, Ciuleanu
TE, Clement PM, Mesia R, Kutukova S, Zholudeva L, Daste A,
Caballero-Daroqui J, Keam B, Vynnychenko I, Lafond C, Shetty
J, Mann H, Fan J, Wildsmith S, Morsli N, Fayette J, Licitra L:
Durvalumab with or without tremelimumab in patients with
recurrent or metastatic head and neck squamous cell carcinoma:
EAGLE, a randomized, open-label phase III study. Ann Oncol
31(7): 942-950, 2020. DOI: 10.1016/j.annonc.2020.04.001

68 Harrington KJ, Burtness B, Greil R, Soulières D, Tahara M, de
Castro G Jr, Psyrri A, Brana I, Basté N, Neupane P, Bratland Å,
Fuereder T, Hughes BGM, Mesia R, Ngamphaiboon N, Rordorf
T, Wan Ishak WZ, Lin J, Gumuscu B, Swaby RF, Rischin D:
Pembrolizumab with or without chemotherapy in recurrent or
metastatic head and neck squamous cell carcinoma: updated
results of the phase III KEYNOTE-048 study. J Clin Oncol
41(4): 790-802, 2023. DOI: 10.1200/JCO.21.02508

69 Bermingham R: Interpreting research evidence, 2020. Available
at: https://post.parliament.uk/interpreting-research-evidence/
[Last accessed on December 29, 2023]

70 Buil I, de Chernatony L, Martínez E: Methodological issues in
cross-cultural research: An overview and recommendations. J Target
Meas Anal Mark 20(3-4): 223-234, 2012. DOI: 10.1057/jt.2012.18

71 Baudrexl J, Pietzka S, Scheurer M, Schramm A, Wilde F, Sakkas
A, Derka S, Ebeling M: Sex-specific real-world 5-year overall
survival rates for (radio)chemotherapy, targeted therapy, and
combinations in patients with head and neck cancer. Anticancer
Res 44(1): 267-286, 2024. DOI: 10.21873/anticanres.16810

72 Wagner SM, Magnes T, Melchardt T, Kiem D, Weiss L, Neureiter
D, Wagner C, Aretin MB, Nemec S, Gamerith G, Pall G, Greil R,
Fuereder T: Real-world data of palliative first-line checkpoint
inhibitor therapy for head and neck cancer. Anticancer Res 43(3):
1273-1282, 2023. DOI: 10.21873/anticanres.16274

73 Matsuo M, Masuda M, Yamauchi M, Taura M, Hashimoto K, Kogo
R, Jiromaru R, Hongo T, Manako T, Nakagawa T: Pembrolizumab
monotherapy versus pembrolizumab plus chemotherapy in patients
with head and neck squamous cell carcinoma. In Vivo 37(5): 2188-
2196, 2023. DOI: 10.21873/invivo.13318

Received January 30, 2024
Revised February 6, 2024

Accepted February 7, 2024

ANTICANCER RESEARCH 44: 861-878 (2024)

878




