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Abstract

Objective. To report intensive care unit admission outcomes for head and neck cancer
patients.

Methods. A retrospective, observational cohort analysis of all Australian and New Zealander
head and neck cancer patient intensive care unit admissions from January 2000 to June 2016,
including data from 192 intensive care units.

Results. There were 10 721 head and neck cancer patients, with a median age of 64 years (71.6
per cent male). Of admissions, 76.4 per cent were in public hospitals, 96.9 per cent were post-
operative and 43.6 per cent required mechanical ventilation. Annual head and neck cancer
admissions increased from 2000 to 2015 (from 348 to 1132 patients), but the overall propor-
tion of intensive care unit admissions remained constant. In-hospital mortality was 2.7 per
cent, and intensive care unit mortality was 0.7 per cent. The in-hospital mortality risk
decreased three-fold (p < 0.001).

Conclusion. Head and neck cancer patients had low mortality in the intensive care unit and
in hospital. Risk of dying decreased despite more intensive care unit admissions. This is the
first large-scale cohort study quantifying intensive care unit utilisation by head and neck can-
cer patients. It informs future work investigating alternatives to the intensive care unit for
these patients.

Introduction

Head and neck cancer represents the sixth most common malignancy globally, and treat-
ment is resource-intensive.' The prognosis for patients with head and neck cancer has
improved since the 1980s; however, current healthcare systems demand increasing scru-
tiny of all aspects of resource allocation.”™* Future projections of intensive care unit util-
isation indicate that current admission patterns are not sustainable and alternative
resource allocation pathways need investigation.” The provision of high-quality care
with the most efficient use of resources remains the goal of head and neck cancer treat-
ment everywhere."® To date, there have been no large-scale studies reporting the charac-
teristics of head and neck cancer patients admitted to intensive care units, or examining
whether hospital admission outcomes for this group of patients have changed over time.

Every year, 5000 patients are diagnosed with head and neck cancer in Australia.>” The
disease is complex and can affect several subsites, including the airway. This often requires
extensive surgery, and patients commonly have significant medical co-morbidities, which
confer high peri-operative risk."*’ Multidisciplinary treatment is delivered by surgeons,
oncologists, peri-operative physicians and allied health professionals."'’

There is a small body of literature describing the utilisation of intensive care units in
the treatment of head and neck cancer, with a large proportion of patients being electively
admitted to the intensive care unit following major surgery, including free-flap recon-
struction.''** There is a groundswell of current work investigating alternative means
to monitor these patients and exploring ways to decrease the use of precious intensive
care unit resources.>'*'> The intensive care unit admission of any patient is associated
with significant resource utilisation, but improving our knowledge of outcomes for
head and neck cancer patients admitted to the intensive care unit provides a benchmark
for future resource planning.'

A retrospective population cohort analysis was performed, designed to describe the
admission characteristics, epidemiology, illness severity and outcomes of head and neck
cancer patients admitted to intensive care units in Australia and New Zealand over a
16.5-year period between January 2000 and June 2016. We hypothesised that head and
neck cancer patients were being admitted with increasing frequency to intensive care
units in Australia and New Zealand, and that their mortality rate had improved over
time. The primary outcome was in-hospital mortality; secondary outcomes were mortality
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in the intensive care unit, length of stay in hospital and in the
intensive care unit, and standardised mortality ratios for all
intensive care units. By establishing current intensive care
unit admission rates and characteristics of head and neck can-
cer patients across the region, we can inform development of
alternative and less resource-intense post-operative care path-
ways for some head and neck cancer patients outside the
intensive care unit, especially in the elective post-operative
setting.

Methods

Ethical approval was granted by the Alfred Hospital Human
Research Ethics Committee (project number 540/16) with
waiver of informed consent.

We conducted a retrospective study of intensive care unit
patient encounters between 1 January 2000 and 30 June
2016 for Acute Physiology and Chronic Health Evaluation
III diagnostic codes 1303.01 (surgery for oral or sinus cancer)
and 1303.02 (surgery for laryngeal or tracheal cancer) using
records from the Australian and New Zealand Intensive Care
Society Centre for Outcomes and Resource Evaluation Adult
Patient Database. This is a cohort of patients with solid-
tumour head and neck cancer that includes the following sub-
sites: oral cavity, oropharynx, nasal cavity, nasopharynx,
sinuses and larynx.

The Australian and New Zealand Intensive Care Society
Adult Patient Database was developed in 1992 following the
recognition that intensive care units in Australia and New
Zealand were collecting severity of illness and outcomes data
independently following the introduction of the Acute
Physiology and Chronic Health Evaluation scoring system
and the development of Acute Physiology and Chronic
Health Evaluation II. The Adult Patient Database now provides
continuous universal data collection and analysis of raw physio-
logical variables (permitting mapping of old data to new scor-
ing systems) and outcomes data for the first 24 hours of
admission of more than 90 per cent of all intensive care unit
admissions in Australia and New Zealand via standardised per-
ipheral software (Centre for Outcomes and Resource Evaluation
Outcome Measurement and Evaluation Tool).'?

Demographic and admission data, illness severity charac-
teristics (Acute Physiology and Chronic Health Evaluation
III score and Australian and New Zealand Risk of Death
model), and vital status at intensive care unit and hospital dis-
charge were extracted for all patients admitted to the intensive
care unit with a diagnosis of post-operative oral and/or sinus
cancer (Acute Physiology and Chronic Health Evaluation
diagnostic code 1303) between 1 January 2000 and 30 June
2016. Encounters were excluded from analysis if the patient
was aged less than 16 years, the patient was admitted from
another hospital intensive care unit, in-hospital mortality sta-
tus was missing, or the encounter was a re-admission to the
intensive care unit within the same hospital admission
(although rates of intensive care unit re-admission are
reported) (Figure 1).

The primary end point of our study was in-hospital mortal-
ity. Secondary end points were mortality in the intensive care
unit, and length of stay in the intensive care unit and in
hospital.

Statistical analyses were conducted in line with previous
Australian and New Zealand Intensive Care Society Adult
Patient Database studies'® and performed using SPSS software,
version 22 (Chicago, Illinois, USA). Continuous data are
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presented as mean (standard deviation) or median (interquar-
tile range) values, while categorical data are presented as
counts (percentages) with 95 per cent confidence intervals
(CIs). Univariate tests of significance were performed using
an independent student’s t-test for normally distributed con-
tinuous data and a Mann-Whitney U test for non-normally
distributed data. Independent associations between categorical
data were explored using the chi-square test or Fisher’s exact
test where analysis assumptions were met.

A multivariable logistic regression model incorporating age,
Acute Physiology and Chronic Health Evaluation III illness
severity score on intensive care unit admission (age points
removed), mechanical ventilation at the time of admission to
the intensive care unit, and year of intensive care unit admis-
sion (referenced to 2015) was used to explore changes in
adjusted in-hospital mortality risk over time. The results of
these analyses are reported as odds ratio with 95 per cent CI
values, with goodness of fit assessed by R* values and the
area under the receiver-operating characteristic curve.

A standardised mortality ratio was calculated for each insti-
tution by dividing the sum of the observed mortality by the
sum of the Australian and New Zealand Risk of Death expected
mortality for all patients admitted with head and neck cancer.
This analysis was limited to patients admitted between 2000
and 2015. Each institution’s standardised mortality ratio was
plotted against the total number of admissions for head and
neck cancer to that intensive care unit using a funnel plot,
and 95 per cent and 99 per cent CIs were calculated from the
observed number of deaths derived from the mean standardised
mortality ratio of the whole group using the inverse F distribu-
tion. Any site whose standardised mortality ratio was outside
the 95 per cent CI was considered an outlier.

Results
Demographics

A total of 10 721 head and neck cancer patients were treated in
154 intensive care units. Demographic, admission and illness
severity data are summarised in Table 1. Median patient age
was 64.1 years, and 71.6 per cent were male. Patients were pre-
dominantly treated in public hospitals (76.4 per cent), and
most were admitted from the operating theatre (96.9 per cent).
Of the 10 721 patients admitted to the intensive care unit
with head and neck cancer, 697 (6.5 per cent) had subsequent
re-admissions to the intensive care unit during the same hos-
pital stay (Table 1) (note that only the first intensive care unit
admission during a single hospital stay was analysed). The
most common co-morbidities were chronic respiratory disease
(541 patients, 5.0 per cent) and cardiovascular disease (457
patients, 4.3 per cent). Metastatic cancer was relatively com-
mon (1015 patients, 9.5 per cent). Concurrent haematological
malignancy was uncommon (leukaemia in 57 patients (0.5 per
cent) and lymphoma in 83 patients (0.8 per cent)). The mean
Acute Physiology and Chronic Health Evaluation IIT score was
38.2 (+ 16.9). The mean Australian and New Zealand Risk of
Death predicted risk of death for each patient was 2.1 per cent
(median, 1.1 per cent; interquartile range, 0.6-2.3 per cent).

Admission rates

Head and neck cancer patient intensive care unit admissions
increased every year over the study period, from 348 in 2000
to 1132 in 2015 (Table 2). The median length of intensive
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Total ANZICS APD adult admissions
January 2000 to June 2016

n=1675 664
v
Admissions Exclusion: aged <16 years
n=1645406 > n=30258

l

Admissions
n=1562858

Exclusion: re-admissions
n=82548

l

Admissions
n=1443 144 b

Exclusion: admission source
was another hospital ICU
n=119714

l

Admissions Exclusion: missing in-
n=1427 422 > hospital mortality data
n=15722
A

Fig. 1. Case selection process. All available records
were extracted from the Australian and New Zealand

Intensive Care Society (ANZICS) Adult Patient h
Database (APD) for the period January 2000 to June trachea
2016. Following exclusions, 10 721 cases were included n=10721

in the analysis. ICU =intensive care unit

Diagnostic code 1303: respiratory
neoplasm of mouth, larynx, sinus or

care unit admission was 1.04 days (interquartile range, 0.80-
2.40). This was shorter than the overall median intensive
care unit length of stay for all intensive care unit patients dur-
ing the same period: 1.7 days (interquartile range, 0.9-3.1).
The median hospital admission duration for head and neck
cancer patients was 11.7 days (interquartile range, 5.54-
20.4). The median time in hospital prior to intensive care
unit admission was 13.5 hours (interquartile range, 8.0-28.2).

Mortality

In-hospital mortality for head and neck cancer patients was
low (291 patients, 2.7 per cent) when compared with other
intensive care unit patients admitted during the same time
period (9.7 per cent). Head and neck cancer patient mortality
in the intensive care unit was also lower at 0.7 per cent
(70 patients), compared with 6.1 per cent for all other inten-
sive care unit patients. Crude in-hospital mortality for head
and neck cancer patients fell over the study period, from
5.7 per cent (95 per cent CI, 3.0-8.0) in 2000 to 1.8 per cent
(95 per cent CI, 1.0-3.0) in 2015 (Table 2).
Multivariable modelling incorporating age,
Physiology and Chronic Health Evaluation III

Acute
score,
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ventilation status and year of intensive care unit admission
(referenced to 2015) demonstrated that the adjusted risk of
dying in hospital also declined over the study period
(Figure 2; odds ratio 3.37 (95 per cent CI, 1.74-6.50) for
2000 vs odds ratio 1.07 (95 per cent CI, 0.57-2.03) for
2014). Intensive care unit admission prior to 2004, need for
mechanical ventilation, increasing age, and higher Acute
Physiology and Chronic Health Evaluation III scores were
associated with a statistically significant increase in in-hospital
mortality risk (Table 3).

Data from the 52 (out of 192) institutions where 1 or more
patients died during an admission between 2010 and 2015
were used to calculate a standardised mortality ratio
(Figure 3). No hospitals demonstrated underperformance.
Three units had excellent outcomes, with fewer deaths than
expected for the number of patients admitted. There was no
significant relationship between the volume of cases and the
standardised mortality ratio.

Emergency admissions

Of all head and neck cancer patients in the intensive care unit,
16.3 per cent were unplanned or emergency admissions to
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Table 1. Demographic, admission, illness severity and outcome data for head and neck cancer patients (2000-2016)*

Variable Values

Patient characteristics

Age (years)

- Mean (SD); median (IQR) 63.1 (14.3); 64.1 (54.4-73.5)

Male gender (n (%)) (n=10 719) 7680 (71.6)

Subdiagnosis (n (%))

- Code 1303.01 (surgery for oral or sinus cancer) 2538 (23.7)
- Code 1303.02 (surgery for laryngeal or tracheal cancer) 1806 (16.8)
- Details missing 6377 (59.5)

Medical co-morbidities (n (%))

- Chronic respiratory disease with severe exercise restriction 541 (5.0)
- Chronic cardiovascular disease: NYHA class Il or IV 457 (4.3)
- Previous immunosuppressive therapy 427 (4.0)
- Previous immunosuppressive disease 353 (3.3)
- Chronic renal disease incl. dialysis 107 (1.0)
- Chronic liver disease 83 (0.8)

Malignancy (n (%))

- Metastatic cancer 1015 (9.5)
- Leukaemia 57 (0.5)
- Lymphoma 83 (0.8)

Hospital classification (n (%))

- Rural or regional 697 (6.5)

- Metropolitan 1522 (14.2)
- Tertiary or teaching 5976 (55.7)
- Private 2526 (23.6)

ICU admission characteristics

Mortality (n (%))

- In-hospital 291 (2.7)

- In-ICU 70 (0.7)

Length of stay (mean (SD); median (IQR)) (days)

— In-ICU (n=10 577) 2.32 (6.95); 1.04 (0.80-2.40)
- In-hospital (n=10 716) 17.9 (75.6); 11.7 (5.54-20.4)
Mechanically ventilated (n (%)) (n=10 710) 4679 (43.6)

Illness severity scores (mean (SD); median (IQR)) (n=10 595)

— APACHE Il 38.2 (16.9); 37 (26-48)
- ANZROD 2.10 (3.31); 1.12 (0.57-2.28)
— APACHE Il risk of death 4.14 (6.70); 2.11 (1.00-4.65)

ICU admission source (n (%)) (n=10 707)

- Operating Theatre or recovery 10384 (96.9)
- Accident & emergency 128 (1.2)
- Ward 195 (1.8)
Re-admitted to ICU during same admission 697 (6.5)

(n (%)) (n=10 710)

ICU admission status (n (%)) (n=10 690)

- Elective 8947 (83.7)

Hours in hospital prior to ICU admission (median (IQR)) (n=10 679) 13.5 (8.0-28.2)

*There were a total of 10 721 head and neck cancer patients. SD = standard deviation; IQR = interquartile range; NYHA = New York Heart Association; incl. = including; ICU = intensive care unit;
APACHE Il = Acute Physiology and Chronic Health Evaluation Ill; ANZROD =Australian and New Zealand Risk of Death

https://doi.org/10.1017/50022215121001602 Published online by Cambridge University Press


https://doi.org/10.1017/S0022215121001602

706

C A Frauenfelder, E P Raith, S Krishnan et al.

Table 2. ICU admissions and crude in-hospital mortality data for head and neck cancer patients (2000-2015)

ICU length of stay

Year of ICU admission (median (IQR)) (days)

Hospital length of stay
(median (IQR)) (days)

In-hospital

mortality (n (%)) 95% CI (%)

2000 (n =348) 1.1 (0.8-2.2) 15.3 (8.5-23.5) 20 (5.7) 3.0-8.0
2001 (n=353) 1.1 (0.8-2.3) 13.3 (7.3-13.3) 20 (5.7) 3.0-8.0
2002 (n = 346) 1.1 (0.9-2.6) 12.4 (6.5-22.3) 13 (3.8) 2.0-6.0
2003 (n=477) 1.1 (0.8-2.6) 10.5 (4.4-19.3) 23 (4.8) 3.0-7.0
2004 (n=588) 1.0 (0.8-2.0) 10.5 (4.7-19.4) 19 (3.2) 2.0-5.0
2005 (n=562) 1.0 (0.8-2.0) 11.4 (5.5-20.5) 20 (3.6) 2.0-5.0
2006 (n=530) 1.0 (0.8-2.0) 11.5 (5.6-20.0) 10 (1.9) 1.0-3.0
2007 (n = 556) 1.1 (0.8-2.7) 13.3 (5.7-21.4) 17 (3.1) 2.0-4.0
2008 (n=627) 1.0 (0.8-1.9) 10.7 (4.7-19.7) 19 (3.0) 2.0-4.0
2009 (n=627) 1.0 (0.8-2.2) 12.4 (6.4-20.6) 9 (1.4) 1.0-2.0
2010 (n =705) 1.1 (0.8-2.7) 12.4 (5.7-20.6) 16 (2.3) 1.0-3.0
2011 (n=727) 1.1 (0.8-2.5) 9.4 (4.7-19.6) 21 (2.9) 2.0-4.0
2012 (n=2818) 1.3 (0.8-2.7) 11.0 (5.4-19.4) 11 (1.3) 1.0-2.0
2013 (n=847) 1.1 (0.8-2.7) 12.3 (5.7-21.7) 24 (2.8) 2.0-4.0
2014 (n=974) 1.0 (0.8-2.6) 11.3 (5.3-20.7) 20 (2.1) 1.0-3.0
2015 (n=1132) 1.0 (0.8-2.1) 11.4 (5.2-19.3) 20 (1.8) 1.0-3.0

ICU =intensive care unit; IQR = interquartile range; Cl = confidence interval
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Fig. 2. Variation in in-hospital head and neck cancer mortality risk over time. Deaths
occurred in only 52 out of 154 institutions. OR = odds ratio; Cl = confidence interval;
ICU =intensive care unit

intensive care. Of patients admitted emergently, 6.4 per cent
died during their hospital admission, compared with 2.0 per
cent of patients admitted following elective surgery. This
represents a relative risk of death of 3.09 (95 per cent CI,
2.45-3.89; p <0.0001) for emergency admissions to the inten-
sive care unit with head and neck cancer.

Mechanical ventilation utilisation

Of all head and neck cancer patients, 43.6 per cent were mech-
anically ventilated at the time of intensive care unit admission,
and 84 per cent of ventilated patients were elective intensive
care unit admissions. Patients requiring ventilation on admis-
sion to the intensive care unit had a longer stay in the unit
than non-ventilated patients (42.8 hours (interquartile range,
21.2-83.4) vs 22.3 hours (interquartile range, 18.3-41.3)).
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Mechanical ventilation was also associated with higher
in-hospital mortality (3.9 per cent vs 1.8 per cent, p <0.0001),
and higher mortality in the intensive care unit (1.1 per cent
vs 0.3 per cent, p <0.0001).

Discussion

This is the largest published cohort of head and neck cancer
patients admitted to the intensive care unit; it benchmarks
intensive care unit utilisation by Australian and New
Zealander head and neck cancer patients across all types of
hospital in our region over 16 years. Standardised mortality
ratios demonstrated that all units perform well when looking
after patients with head and neck cancer, with low mortality
(0.7 per cent in the intensive care unit and 2.7 per cent in hos-
pital) and a median length of stay of only 1.04 days. Our data
are drawn from a large, bi-national database of intensive care
unit admissions, and the study is a starting point to under-
stand how head and neck cancer patients use intensive care
unit resources in our region. It remains a challenge to assemble
a large, prospective series of head and neck cancer patients to
examine outcomes and resource utilisation because of the het-
erogeneous nature of head and neck cancer subsites and the
relatively rare incidence of this group of cancers when com-
pared with other malignancies.™*® This study retrospectively
documents admission rates and some characteristics of head
and neck cancer patients admitted to intensive care units in
our region, and will help to inform future resource allocation
decisions.

The total number of new head and neck cancer cases diag-
nosed in Australia increased annually over our 16-year study
period, in keeping with Australian population growth rates.’
Our study reflected this, with an annual increase in the num-
ber of head and neck cancer patients admitted to intensive care
units during the study period (Table 2).

In-hospital mortality of head and neck cancer patients
across Australia and New Zealand was low (less than 3 per
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Table 3. Multivariable logistic regression analysis of in-hospital mortality over
time in head and neck cancer patients

Variable OR (95% Cl) P-value
Age (years) 1.04 (1.03-1.05) <0.01
APACHE Il score 1.04 (1.04-1.05) <0.01
Mechanical ventilation 1.53 (1.18-1.99) <0.01
Year of ICU admission

- 2000 3.37 (1.74-6.50) <0.01
- 2001 2.99 (1.55-5.77) <0.01
- 2002 2.54 (1.23-5.27) 0.01
- 2003 2.81 (1.50-5.28) <0.01
- 2004 2.01 (1.04-3.88) 0.04
- 2005 2.03 (1.07-3.87) 0.03
- 2006 1.05 (0.47-2.37) 0.90
- 2007 1.63 (0.82-3.24) 0.16
- 2008 1.73 (0.90-3.32) 0.10
- 2009 0.80 (0.36-1.78) 0.58
- 2010 1.13 (0.57-2.23) 0.73
- 2011 1.56 (0.83-2.93) 0.17
- 2012 0.68 (0.32-1.45) 0.32
- 2013 1.42 (0.78-2.63) 0.26
- 2014 1.07 (0.57-2.03) 0.83
- 2015 Reference -
Area under ROC curve 0.79 (0.77-0.82) <0.01

Nagelkerke R? =0.15. OR = odds ratio; Cl = confidence interval; APACHE |1l = Acute Physiology and
Chronic Health Evaluation Ill; ICU = intensive care unit; ROC = receiver operator characteristic

cent), and crude in-hospital mortality fell over the study per-
iod, from 5.7 per cent to 1.8 per cent, even when including
adjustments for age, illness severity and mechanical ventilation
status. This also reflects the improvement in overall mortality
across the region for head and neck cancer patients since the
1980s.> Head and neck cancer patient demographics also
changed during the study period, with a rising incidence of
human papilloma virus related cancer in younger, fitter
patients.'” A high proportion of the cohort were elective post-
operative patients, which confers a baseline level of fitness and
may go some way towards accounting for the improving mor-
tality outcomes. Improvements in pre-operative planning,
patient optimisation, complication management and post-
operative care understanding (e.g. the role of early nutrition
optimisation in a typically poorly nourished cohort) may
also have contributed to these results.**'” "

Several studies focusing on admission and mortality in
patients with solid-tumour cancer admitted to the intensive
care unit have included head and neck cancer subgroups. Our
findings are comparable to those of a large Dutch study of can-
cer patients admitted to the intensive care unit (888 head and
neck cancer patients, with intensive care unit mortality of 1.0
per cent and in-hospital mortality of 3.3 per cent)'” and a
study of head and neck cancer patients treated in a large teach-
ing hospital in Hong Kong (268 patients, in-hospital mortality
of 1.1 per cent)."* Mortality was better for our patients when
compared with head and neck cancer patients admitted to the
intensive care unit in a single, large-volume American cancer
centre over a 20-year period (944 head and neck cancer
patients, 25.5 per cent intensive care unit mortality and 33.8
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Standardised mortality ratio

Head & neck cancer admissions (total n)

Fig. 3. Funnel plot of standardised mortality ratio against number of admissions
(2010-2015). Each point represents a unique institution. Deaths occurred in only 52
out of 154 institutions. The dark line is the 95 per cent confidence interval (Cl),
and the lighter line represents the 99 per cent Cl. There were no significant outliers
(outside the 95 per cent Cl).

per cent in-hospital mortality), although that cohort likely
reflects patients with more advanced cancer who were unwell
enough to require subspecialist treatment, in contrast to our
cohort, which included patients treated in all types of intensive
care units."' Patients treated in Brazil also had a higher mortal-
ity rate than our cohort (121 patients, 39 per cent intensive care
unit mortality and 56 per cent in-hospital mortality),'* but the
emergency admission of medically unwell head and neck cancer
patients was significantly more frequent than for our patients,
accounting for 70 per cent of their admissions compared with
only 16.3 per cent of patients in our study. When we consider
the patients in our cohort who were admitted to the intensive
care unit following an emergency, they were three times more
likely to die during their hospital admission than those admit-
ted electively (6.4 per cent in-hospital mortality).

Treatment modalities for head and neck cancer have chan-
ged over time, with greater emphasis now placed on organ-
preservation techniques such as primary chemoradiotherapy,
moving to the role of surgery and free-flap reconstruction
and to salvage options for residual and recurrent cancers.® If
we consider the utilisation pattern of intensive care units by
the head and neck cancer patients in our cohort, the majority
are electively admitted following surgery. There are no stan-
dardised intensive care unit admission criteria around the
world; however, a large proportion of head and neck cancer
patients are admitted to the intensive care unit electively fol-
lowing prolonged reconstructive surgery for specialised flap
monitoring, or for sedation and mechanical ventilation after
tracheostomy or laryngectomy formation.®’

Many centres around the world are investigating alternative
treatment pathways and settings to monitor post-operative
head and neck cancer patients outside the intensive care unit
environment, including specialised head and neck cancer
wards, surgical high-dependency units and enhanced recovery
after surgery protocols.”'*'”" The evidence suggests that
even short periods of prolonged post-operative ventilation
are associated with poorer outcomes, and head and neck can-
cer patients should be woken up at the end of the procedure
rather than having an elective period of sedation and
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ventilation in the intensive care unit.”">> An increasing body
of work has also shown that post-operative free-flap monitor-
ing is safe in appropriately selected head and neck cancer
patients outside the intensive care unit.”>****>%** Just under
half of the patients in our cohort were mechanically ventilated,
and the overall short patient length of stay in the intensive care
unit suggests that some of the patients in our study admitted to
the intensive care unit might have been suitable for post-
operative care using an alternative pathway, freeing intensive
care unit resources for other patients and decreasing the over-
all cost of each patient’s admission.

This hypothesis-generating study is limited by bias, as a
result of the nature of the database it is drawn from. Data
from a specific admission diagnosis cohort within the
Australian and New Zealand Intensive Care Society Centre
for Outcome and Resource Evaluation database successfully
provided preliminary information of clinical problems in
other studies, and this was used to guide further research and
changes in clinical practice.'®"*>***> As the database was
designed principally for quality control of intensive care across
the Australasian region, the head and neck cancer specific
cohort information is heterogeneous, and it is not possible to
stratify outcomes based on tumour subsite and grading.

The number of head and neck cancer patients admitted to the intensive
care unit since 2000 has significantly increased

Mortality in the intensive care unit was only 0.7 per cent for head and
neck cancer patients

Median intensive care unit admission time was 1.04 days for head and
neck cancer patients

Mortality risk for head and neck cancer patients in hospital has decreased
three-fold from 2000 to 2015

Up to half of head and neck cancer patients admitted to the intensive
care unit could have care delivered elsewhere in the hospital

Further information regarding treatment administered out-
side the first 24 hours of intensive care unit admission, includ-
ing any surgical procedures, radiotherapy (past or present) and
other events during admission that impact a patient’s outcome,
would better inform future studies. Future incorporation of
head and neck cancer subsites during Australian and New
Zealand Intensive Care Society Adult Patient Database data
collection would also address this. No comparative informa-
tion was available for head and neck cancer patients who
received all their treatment outside the intensive care unit;
however, that comparison was not the purpose of this study.
Future studies to identify factors affecting outcomes for head
and neck cancer patients outside intensive care is also import-
ant, as most deaths in our cohort occurred on the ward after
discharge from the intensive care unit.

Conclusion

This large, multicentre study of head and neck cancer patients
admitted to intensive care units in Australia and New Zealand
concludes that: head and neck cancer patients have low mortality
in hospital and in the intensive care unit, they have short inten-
sive care unit stays, fewer than half of patients require mechan-
ical ventilation, and the adjusted in-hospital risk of mortality has
decreased significantly over the last 15 years. The study will con-
tribute to future decision-making for head and neck cancer
patients needing high-acuity monitoring, and will inform
research into alternative care pathways for head and neck cancer
patients in settings outside the intensive care unit.
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