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ABSTRACT

Introduction: Historically, 15% of laryngeal cancer patients undergo non-curative management, but pragmatic data on this
group are limited. This information is crucial to help patients make informed decisions about their care. Supported by the
Northern Head & Neck Alliance, this retrospective study is the first to present survival outcomes for non-curative laryngeal
cancer patients in Northern UK.

Methods: Retrospective data were compiled for patients with laryngeal squamous cell cancer from five large tertiary head and
neck centres in Northern UK (Newcastle, Glasgow, Sheffield, Leeds, and Middlesbrough). The collected data encompassed de-
mographic details, treatment and clinical outcomes.

Results: Among 373 patients, the mean age was 72, and 73% were male. The median follow-up was 6 months. 17% had early-
stage (T1-2), and 83% had late-stage (T3-4) disease. By data collection, 99% had died.

The mean survival time (MST) was 9.1 months. Patients with metastases had an MST of 6.9 months, while those without had
9.4months. Early-stage patients had an MST of 13.3 months, compared to 8.2months for advanced disease. By subsite, MSTs
were 8.2 months for supraglottic, 12.5 for glottic, 5.5 for subglottic, and 7.9 for transglottic cancers.

Conclusion: This study stands as the first to explore survival outcomes in laryngeal cancer patients undergoing non-curative
management. The findings can provide valuable insights for informing patients about survival in the absence of radical treat-
ment, facilitating important decision-making conversations.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.
© 2024 The Author(s). Clinical Otolaryngology published by John Wiley & Sons Ltd.
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Summary

« This study represents the first investigation to provide
real-life pragmatic data on patients undergoing non-
curative management for laryngeal cancer, including
a detailed breakdown of survival times stratified by
tumour stage, anatomical subsite, and metastases at
presentation.

The mean survival time (MST) for all laryngeal can-
cers was 9.1 months.

Patients with metastases had a MST of 6.9 months,
while those without had 9.4 months.

Early-stage patients had an MST of 13.3 months, com-
pared to 8.2 months for advanced disease.

By subsite, MSTs were 8.2months for supraglottic,
12.5 for glottic and 7.9 for transglottic cancers.

1 | Introduction

Head and neck cancer stands as the seventh most prevalent
cancer worldwide, with 660000 new cases and 325000 deaths
attributed to the disease annually [1, 2]. A significant number
of these cases occur in the larynx, affecting 2400 patients in the
United Kingdom (UK) each year, and affects disproportionately
those from socioeconomically disadvantaged backgrounds [3].
Additionally, these patients often suffer from multiple comorbid-
ities that share the common risk factors associated with laryngeal
cancer, including alcohol consumption and smoking, further
compromising their overall health [4]. While early-stage disease
offers an 89% three-year survival rate, this figure drops signifi-
cantly to around 50% in advanced disease [5, 6]. Furthermore,
approximately half of all patients receive a diagnosis at an ad-
vanced stage, resulting in poor survival [5].

Given this high morbidity and the prevalence of advanced dis-
ease, 15%-20% of patients receive non-curative intent care at
the outset [7]. This approach is adopted for patients either un-
suitable for aggressive treatment or with incurable disease [8].
Consequently, the multi-disciplinary team is often confronted
with a challenging question from patients:

“How long do I have if I don't get treatment to cure
my cancer?”

Qualitative research with head and neck cancer patients has
shown that almost all patients with incurable disease are in-
terested in understanding their life expectancy [9, 10]. Despite
this common scenario, there is a lack of comprehensive data
on the survival outcomes of laryngeal cancer patients under-
going non-curative management. Therefore, clinicians often
rely on anecdotal experience when estimating survival in this
context. However, this information is needed to facilitate in-
formed decision-making conversations in collaboration with
patients and empower them during their final stages of life. To
effectively address such research questions, the Northern Head
& Neck Alliance was established in 2022 under the auspices of
the Northern Health Sciences Alliance. This coalition consists of
nine major head and neck cancer centres in Northern England
and Scotland, committed to collaborative research efforts.

1.1 | Objective

This retrospective, collaborative study will be the first to pro-
vide insights into the survival outcomes of patients with laryn-
geal cancer who are undergoing non-curative management in
Northern UK.

2 | Methods
2.1 | Patient Population

Retrospective patient data spanning a 6-year period from January
2015 to December 2021 were collated from five major head and
neck specialist centres across Northern United Kingdom. These
centres comprised Greater Glasgow & Clyde Hospitals, Leeds
Teaching Hospitals NHS Trust, Newcastle Upon Tyne NHS
Foundation Trust, Sheffield Teaching Hospital and South Tees
Hospitals NHS Foundation Trust. Inclusion criteria for this study
comprised of patients diagnosed with biopsy proven squamous
cell laryngeal carcinoma who underwent non-curative intent
management (n = 373). Of note, this study is a secondary analysis
of a larger data collection effort across the NHNA which collated
data on 2401 patients across Northern UK with laryngeal cancer.

The collected data included patient demographics, American
Joint Committee on Cancer (AJCC) Tumour Node Metastases
staging, anatomical subsite of the primary malignancy, and
follow-up data. Patients lacking sufficient follow-up or medical
data were excluded.

2.2 | Non-curative Intent Management

The palliative and best supportive care approach was provided
to patients who were unfit for aggressive treatment or had incur-
able disease. This patient group received holistic management
aimed at enhancing or maintaining their quality of life. This
care was overseen by a multidisciplinary team and for some,
involved administering a short course of radiotherapy or chemo-
therapy for symptom management.

2.3 | Statistical Analysis

Statistical analyses were conducted utilising SPSS version 29.0.1.1.
Kaplan-Meier survival analyses were employed to provide a com-
prehensive assessment of survival (including estimated overall
survival (OS) and disease-specific survival (DSS) rates).

3 | Results
3.1 | Patient Characteristics

The study cohort consisted of 373 patients who received non-
curative care for laryngeal cancer. The mean age of the patients
was 72.0years, with a notable male predominance (73%). The
median follow-up time was 6 months. Early-stage disease (T1-2)
was observed in 17% of patients (n = 65), while the majority (83%)
had late-stage disease (T3-4). At the time of data collection, 99%
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TABLE1 | Patient characteristics of cohort.

TABLE 2 | Follow-up data on patient cohort.

n (%) n (%)
Patients included Follow-up data
Total (n) 373 Median follow-up (Range) 6 months (0-128)
Glasgow & Clyde Hospitals NHS Trust 196 (53%) Mean survival time (Months) 9.3months
Leeds Teaching Hospitals NHS Trust 41 (11%) Overall mortality rate
Newcastle Upon Tyne NHS Trust 18 (5%) Alive 5 (1%)
South Tees Hospitals NHS Trust 58 (16%) Deceased 368 (98.7%)
Sheffield Teaching Hospitals 60 (16%) Disease-specific mortality?
Baseline patient demographics Alive 4(1%)
Age? Disease-associated death 289 (76%)
Age (mean + SD) 720£11.7 Death unrelated to disease 22 (7%)
Gender® Note: n (%): Indicates the number of patients, with the percentage relative to the
total cohort shown in parentheses.
Male 230 (73%) 2Missing data: Information on exact cause of death is unavailable for 58 patients.
Female 85 (27%)
Smoking status®
TABLE 3 | Mean survival time in patients with laryngeal cancer
Non-smoker 12 (6%) managed with non-curative intent.
Ex-smoker 72 (33% .
(33%) Mean Survival
Current smoker 133 (62%) n Time (+SD) SE
Tumour subsite Entire Cohort 373 9.1 months (+8.4) 0.4
Subglottis 9 (2%) Presence Of Metastases
Glottis 84 (23%) Metastases At 36 6.9 months (+6.1) 1.6
Supraglottic 215 (58%) Presentation
Transglottic 46 (12%) No Metastases 337 9.4months (+8.8) 0.6
Indeterminate 19 (5%) Tumour Stage (AJCC 8th Edition)
American Joint Committee on Cancer Early Disease (T1-2) 65 13.3months (+9.2) 1.7
TNM staging Advanced Disease 308 8.2months (+7.1) 0.6
(T3-T4)
T-stage
Anatomical Subsite Of Laryngeal Cancer
T1 19 (5%)
Supraglottic 215 8.2months (+8.1) 0.6
T2 46 (12%)
Glottic 84 12.5months (+12.3) 1.5
T3 123 (33%)
Subglottic 9 5.5months (+5.4) 1.2
T4 185 (50%)
Transglottic 46 7.9 months (£7.8) 1.7
N-stage
Abbreviations: SE =Standard Error, SD =Standard Deviation.
NO 190 (51%)
N1 36 (10%)
of patients (n=368) had deceased. Further detail is shown in
N2 121 (32%) Tables 1 and 2 including missing data.
N3 26 (7%)
M-stage 3.2 | Mean Survival Time
MO 337 (90%)
In the entire cohort (n=373), the mean survival time was
M1 36 (10%)

Note: n (%): indicates the number of patients, with the percentage relative to the
total cohort shown in parentheses.

2Missing data: information on age and gender is unavailable for 58 patients.
"Missing data: smoking status data is unavailable for 156 patients.

9.1 months, while the median survival was 6 months. Table 3
provides further detail on mean survival times, along with their
associated standard deviations and standard errors. It stratifies
the data by various factors, including the presence of metastases,
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AJCC (8th Edition) T-stage (early vs. advanced) and anatomical
subsite of the cancer.

3.3 | Survival Probability Outcomes

The estimated 3-month, 6-month, 1-year and 2-year overall sur-
vival (OS) rates were 63.3%, 45.7%, 24.8% and 9.3%, respectively
(Figure 1A). Disease-specific survival (DSS) rates for the same inter-
vals were 66.6%, 49.3%, 27.1% and 10.2%, respectively (Figure 1B).

The estimated 1-year OS rate for patients with distant metasta-
ses was 17.8% (95% CI: 11.3-24.3), compared to 25.2% (95% CI:
22.8-27.6) for those without metastases. The estimated 1-year
DSS rates were comparable at 18.7% (95% CI 11.3-26.1) and
27.6% (95% CI 24.9-30.3) for M1 and MO disease, respectively.

The cohort was further stratified into early laryngeal cancer (T1-T2)
and locally advanced laryngeal cancer (T3-T4) (Figures 2 and 3).

Asdepicted in Figure 2, for patients with early-stage disease, the
estimated OS rates at 3-month, 6-month, 1-year and 2-year were
78.5%, 63.1%, 40.0% and 15.4%, respectively, while those with

locally advanced disease (T3-T4), the estimated OS rates for the
same intervals were 60.1%, 42.1%, 21.5% and 8.3%.

As demonstrated in Figure 3, for patients with early-stage dis-
ease, the estimated DSS rates at 3-month, 6-month, 1-year and
2-year were 80.9%, 68.2%, 44.0% and 18.5%, respectively, while
those with locally advanced disease (T3-T4), the estimated DSS
rates for the same intervals were 63.8%, 45.5%, 23.8% and 8.6%.

4 | Discussion

To date, this study represents the first investigation to provide real-
life pragmatic data on patients undergoing non-curative manage-
ment for laryngeal cancer, including a detailed breakdown of
survival times stratified by tumour stage, anatomical subsite and
metastases at presentation. Several important findings emerge,
which could significantly aid informed discussions with patients.

Based on these results, we feel a number of recommendations
can be made in our region. Firstly, on counselling patients
with regard to prognosis, the average survival time is approx-
imately nine months. Depending on the individual patient
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FIGURE1 | Kaplan Meier Survival Curves with associated estimated survival rates for entire cohort. [A] Overall Survival: Kaplan Meier survival

curve with associated estimated overall survival rates for entire cohort. [B] Disease Specific Survival: Kaplan Meier survival curve with associated

estimated disease-specific survival rates for entire cohort.
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Overall Survival In Early & Locally Advanced Laryngeal Cancer
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Overall Survival (95% Cl) Overall Survival (95% Cl)
3-month 78.5(73.4—-83.6) 60.1 (57.3 -62.9)
6-month 63.1(57.1-69.1) 42.1(39.3-44.9)
1-year 40.0 (33.9-46.1) 21.5(19.1-23.9)
2-year 15.4 (10.9-19.9) 8.3(6.7-9.9)

FIGURE2 | Kaplan-Meier survival curves with associated estimated overall survival rates for patients with early and locally advanced laryngeal

cancer.

circumstances further detail can be provided. Patients with
metastases at presentation have a mean survival of 6.9 months,
while those without have 9.4 months. However it is important to
highlight that the number of patients with metastases is small
(n=36), and there is overlap in the standard deviations between
those with and without metastases. Thus, we should be cautious
about overstating the difference. However, this indicates that
poor survival rates are mainly due to advanced disease or pa-
tients being unfit for treatment.

Early-stage (T1-T2) patients have a mean survival of 13.3 months,
compared to 8.2months for advanced-stage (T3-T4) patients. By
anatomical subsite, the mean survival times are 8.2 months for
supraglottic, 12.5months for glottic and 7.9 months for trans-
glottic cancer patients. Similar to patients with or without me-
tastases, patients with subglottic disease should be considered
carefully since the number of patients in this subgroup is also
small (n=9). Furthermore, the estimated 1-year OS probabil-
ity for all laryngeal cancer patients managed non-curatively is
24.8%. In patients with early laryngeal disease, the estimated 1-
year OS rate is higher at 40%, while those with locally advanced
disease have an estimated 1-year OS rate of 21.5%.

Laryngeal cancer, alongside hypopharyngeal cancer, presents
the poorest survival outcomes among head and neck cancers

[11]. Therefore, dedicated studies focusing on these cancers
are essential. While prior studies have not delved into the dis-
ease trajectory of laryngeal cancer patients managed with non-
curative intent, various studies have explored head and neck
cancers collectively. For example, Mayland et al. assessed the dis-
ease trajectory in all head and neck cancers managed with non-
curative intent from the ‘Head and Neck 5000’ clinical cohort
study [12]. This demonstrated that around two-thirds of patients
were deceased within 12months, attributing a poorer prognosis
to factors like increasing age, multiple comorbidities, advanced
disease and cancers affecting the larynx. Our study reveals even
worse survival outcomes, with approximately 75% of patients de-
ceased by 12 months. This disparity could be attributed to several
factors, including the exclusive inclusion of laryngeal cancers in
our study, which typically exhibit worse survival than other head
and neck cancers. Additionally, despite regional health dispar-
ities, particularly in the North of England where mortality and
morbidity rates are generally higher, the similar OS and DSS
rates in our results suggest that the poor outcomes are likely due
to cancer-related deaths rather than comorbidities [13].

Despite the limited literature on this subject, a study conducted
in the US demonstrated patients receiving palliative treatment
were more likely to be older (> 65years), of Afro-Caribbean eth-
nicity, have late-stage disease or have hypopharyngeal cancer
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Disease Specific Survival In Early & Locally Advanced Laryngeal Cancer
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2-year 18.5 (12.7 — 24.3) 8.6 (6.8—10.4)
FIGURE 3 | Kaplan-Meier survival curves with associated estimated disease-specific survival rates for patients with early and locally advanced

laryngeal cancer.

[14]. In our cohort, the patients also tended to be older and have
advanced disease. With regard to survival time from diagnosis,
the literature suggests ranges from five to eight months which is
comparable to our results [10, 14, 15]. It is important to note that
a number of patients lived beyond 18 months despite being given
palliative care at the outset. This also underscores the critical role
of high-quality palliative and supportive care for individuals fac-
ing a terminal diagnosis, in particular the use of chemotherapy
and radiotherapy for suitable patients.

Survival data can offer valuable guidance for patients and their
families. A qualitative pilot study with head and neck cancer
patients highlighted that nearly all patients with incurable dis-
ease express interest in understanding their life expectancy [10].
Their primary reasons include grappling with uncertainty, desir-
ing to spend meaningful time with their families, and consider-
ing potential plans for the near future. For laryngeal cancer, this
study provides an opportunity to empower patients by offering
evidence-based survival timelines, thus supporting them in mak-
ing informed decisions in these extremely difficult circumstances.

This study by the NHNA marks the first evaluation of survival
outcomes for laryngeal cancer patients managed without radical

treatment. It includes data from five diverse head and neck
cancer centres across Northern UK, representing various geo-
graphical regions. The study addresses a crucial patient-centred
question, offering a comprehensive, real-world understanding of
survival outcomes for laryngeal cancer patients receiving non-
curative management in the UK. These findings offer robust
evidence to inform and support patients navigating these chal-
lenging circumstances.

4.1 | Strengths, Limitations

A major strength of this study is that it is the first to evaluate
survival outcomes exclusively in laryngeal cancer within a non-
curative context. This allows better generalisability for this com-
plex patient group. Furthermore, this is one of the largest studies
(n=373) in the literature evaluating such outcomes in any head
and neck cancer.

One of the key limitations of this study includes the lack of a
detailed breakdown of palliative approaches for all patients,
such as specific surgical, chemotherapy, or radiotherapy
interventions.
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Furthermore, as highlighted earlier, several sub-groups, including
those with metastases and subglottic disease, had small patient
numbers. Therefore, we should be cautious in interpreting and ap-
plying these results. Nonetheless, overall, this data presents real-
life pragmatic data on survival in this complex group of patients.

5 | Conclusion

This study stands as the only exploring survival outcomes ex-
clusively in laryngeal cancer patients undergoing non-curative
care. The findings can potentially provide valuable insights for
informing patients about survival in the absence of radical treat-
ment, facilitating important decision-making conversations.
The results are anticipated to be beneficial for both clinicians
and patients alike.
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