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Abstract

Background: Not-infrequently patients with Head and Neck Cancer (HNC) are
also diagnosed with synchronous (SLC) or metachronous primary lung cancer

(MLC) which complicates the treatment decisions and prognosis.

Methods: Patients were identified from a database of HNC patients with second

primary NSCLC.

Results: 34 eligible patients (15 SLC, 19 MLC) were identified. 13/15 with SLC
received curative intent treatment for HNC first. 6/15 were in complete
remission, 5/15 had died and 4 were alive with progressive disease.

Median time between two diagnoses was 47 months in MLC group. 12 patients
had died, 3 were alive with disease and 4 lost to follow-up. Median survival from
the time of lung cancer diagnosis was 13 months with a trend to better survival

with SLC (15 vs 11 months, p=0.11).

Conclusion: Aggressive multidisciplinary management of second primary lung
malignancies in HNC patients can result in respectable long-term disease control

particularly in SLC patients.

John Wiley & Sons, Inc.
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Introduction

Head and neck squamous cell carcinoma (HNC) is the sixth most common cancer
worldwide [1] and its incidence in Australia has been steadily rising since the
1980s, with 3,121 new cases diagnosed in 2011 alone.[2] Even though human
papillomavirus (HPV) has been increasingly identified as a causative agent of
HNC, smoking remains a major risk factor in this group of cancer patients.[3]
The overall 5 year survival rate for HNC is approximately 64%, which has
remained steady in the last decade despite advancements in the treatment of

HNC.[2]

As smoking is a common contributing factor to many malignancies, it is not
infrequent that patients with HNC are diagnosed with second primary cancers
during their diagnostic workup or subsequent surveillance. In a large analysis of
13 cancer registries, the 20-year cumulative risk of a second cancer was as high
as 36 percent.[4] The most common smoking related second malignancies are:
non-small cell lung cancer (NSCLC) (45%) and oesophageal cancer (10%).[4-6]
One percent absolute risk of synchronous primary lung cancer and six percent 5-
year cumulative risk of metachronous second primary lung cancer have been
reported.[7, 8] Importantly, the diagnosis of a second malignancy has
substantial adverse impact on survival and second malignancies are the second

most common cause of non-HNC related death in long-term survivors.[9]

The presence of a synchronous or metachronous primary lung cancer also
greatly complicates the treatment options and overall prognosis of these

patients. There is no clear consensus in the literature regarding outcome and

John Wiley & Sons, Inc.
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management of patients with such second primary lung cancers (SPLC) in HNC
patients and more research is required in this field. Our paper describes the
local experience of HNC with synchronous and metachronous primary lung

cancer between 1990 and 2012.

John Wiley & Sons, Inc.
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Method

Patients were identified from a database of patients with HNC at the Austin
Hospital, Melbourne, Australia between January 1990 and December 2013.
Patients were deemed eligible for this review if they were 18 years or older, had
histologically confirmed HNC and were known to have a synchronous or
metachronous primary NSCLC based on Austin Hospital records. We applied
Warren and Gates classical criteria to define a SPLC.[10] In brief, a diagnosis of
NSCLC was accepted for pulmonary lesions with a non-squamous histology.
Where histological confirmation of NSCLC was not available or where the
histology was of squamous cell cancer, the diagnosis of NSCLC was accepted if
there was radiological consensus that the pulmonary lesion was more consistent
with a SPLC rather than a metastatic lesion from HNC. The lung cancer was
considered to be synchronous (SLC) if the diagnosis of NSCLC was made within 6
months of diagnosis of HNC. If the diagnosis of lung cancer was made after 6
months of HNC it was classified as metachronous lung cancer (MLC).
Demographic data, smoking status, tumour histology, stage at diagnosis, and
treatment details were collected using a standardised template. Lung cancer
histology was defined according to the World Health Organization pathology
classification.[11] Data were extracted by two reviewers (BT and PP). The study

was approved by the Austin Health Human Research Ethics Committee.

John Wiley & Sons, Inc.
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Statistical analysis

Descriptive statistics were used to analyse demographics and baseline
characteristics. Median follow up was calculated from the date of diagnosis of
HNC to the last follow up or death if known. Differences in frequency of events
were compared by Chi-square test. Progression free survival (PFS) after
treatment was calculated from the date of the first cycle of chemotherapy,
radiotherapy or surgery to documented relapse or death from any cause. Overall
survival (0S) was defined from the date of diagnosis of lung cancer until
documented death or last known follow-up. OS and PFS were described by

Kaplan-Meier analyses and compared with the log-rank test.

John Wiley & Sons, Inc.
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Results

A-total of 597 patients were identified as treated for HNC at our institution
between 1990 and 2013, with 41 of these patients also having a diagnosis of lung
cancer. Seven patients were excluded due to likelihood of the lung lesion being a
metastasis from HNC according to the reporting radiologist. Baseline patient,
tumor and treatment characteristics are summarised in table 1. The median

follow-up of all patients was 39 months (range 4 - 275 months).

The majority of patients were male 27/34 (79%). Median age at diagnosis of
HNC was 65 years (range 47-88). All the patients had a smoking history with
median 50 pack years (range 10-120) and 10/34 patients were current smokers
at'the time of diagnosis. The primary HNC was in the oropharynx in 17 patients
(50%), larynx in 13 (38%) or in other anatomical locations (lip, scalp, parotid
and nasopharynx) in 4 cases (12%). Surgery alone or in combination with
adjuvant radiotherapy/chemotherapy was used in 13/34 cases. Radiotherapy as
the sole treatment of HNC was used in the majority of cases (15/34) and it was
combined with chemotherapy in 6 cases. Of these 34 eligible HNC patients, 15

had SLC and 19 had MLC.

Patients with synchronous lung cancer
Fifteen patients with synchronous lung cancers were included with a median age
at diagnosis of 63 years (range 50-88). Only two out of 15 patients with SLC

were symptomatic from the lung cancer primary and all were incidentally

John Wiley & Sons, Inc.
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diagnosed on staging of their HNC. Six out of 15 (40%) of these patients were
active smokers. Histology of NSCLC was adenocarcinoma in eight, squamous cell
(SqCC) in four and large cell in three patients. Thirteen out of 15 patients
received treatment for HNC first followed by treatment for lung cancer. Only

two patients had resection of lung cancer before receiving treatment for HNC.

For the definitive management of HNC, surgery alone was done only in one of the
15 patients, while five patients had surgery followed by adjuvant radiotherapy.
Definitive radiotherapy was used in seven and two patients received

chemoradiation for HNC.

All 15 patients were also treated with curative intent for the SLC. Twelve
patients had surgery (10 had lobectomy and two wedge resection) for treating
lung cancer. Two out of 12 patients who had surgery received adjuvant
treatment. Adjuvant radiotherapy was given to one patient and another patient

received adjuvant chemotherapy. Three patients received radiotherapy alone.

At the time of the last follow-up in the SLC group, 6/15 (40%) patients were in
complete remission (CR) with no evidence of cancer recurrence, five patients
had died (33%) and another four patients (27%) were alive with progressive
disease. Of those who died, the cause of death was SPLC in three patients and
recurrent HNC in two patients. Of the four patients alive with recurrent disease,
three had recurrent NSCLC and one recurrent HNC. Median OS in the

synchronous lung cancer group was 16 months.

John Wiley & Sons, Inc.
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Patients with Metachronous Lung Cancers

For the 19 patients with MLC, the median time between HNC and diagnosis of
MLC was 47 months (range 11-259 months) and median age was 65 years (range
49-88). Eleven patients (57%) were incidentally discovered during surveillance
of HNC while the remaining patients were experiencing symptoms at the time of
MLC diagnosis. Only 4/19 (20%) of patients were active smokers at the time of
diagnosis of NSCLC. The NSCLC histology was SqCC in 12, adenocarcinoma in six

and one patient with large cell.

Fifteen patients underwent surgery, with lobectomy in 12 and wedge resection
in three, along with post-surgical adjuvant radiotherapy in two patients and
adjuvant chemotherapy in three. Radiotherapy alone for the treatment of MLC
was used in 2/19 patients. Details of treatment of MLC are summarised in table

2.

At the time of last follow up in the MLC group, no patient was known to be
disease free, 12 patients had died (63%), three patients were alive with disease
(16%) and four patients had been lost to follow up (21%). Lung cancer was the
main reason for death or progressive disease in the majority of patients with
only one out of 12 deaths due to HNC. Of three patients alive with progressive
cancer, one had progressive HNC. The median survival in the MLC group after

diagnosis of lung cancer was 11 months.

John Wiley & Sons, Inc.
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Comparison between SLC and MLC

There were no significant differences in median age or gender between these
two groups. More MLC patients had stopped smoking at the time of diagnosis of
lung cancer (80% versus 60%, p=NS). The type of treatment modality for HNC
was similar for both groups. However, there was a significant difference in
NSCLC stage at diagnosis between patients with SPLC and MLC, with more early
stage NSCLC in the SLC group compared to the MLC group (Stage 1/2/3 of

67%/27%/7% compared to 25%/50%/25%, p=0.028 two sided).

From the time of diagnosis of HNC, patients with SLC had significantly shorter
median survival compared to those in the MLC group (16 versus 66 months,
p=0.008). The median time between diagnosis of HNC and SLC was 1 month and

47 months after diagnosis of HNC in MLC group.

However, considering the median survival from the time of lung cancer
diagnosis, this was 13 months in the overall population, with a trend to better
survival with synchronous NSCLC (SLC median survival 15 months vs 11 months

for MLC (P=0.11).

John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Page 10 of 21



Page 11 of 21

Head & Neck

Discussion

Overall, outcomes in patients with both HNC and lung cancer appear worse than
those diagnosed with either of these cancers alone. Previous studies found 0-
20% five-year survival for patients who were diagnosed with SPLC,[12-14]
which is inferior to the 15-73% five-year survival for stage I-1IIl NSCLC diagnosed
in the absence of HNC.[15] It is also inferior to the survival of patients who are
diagnosed only with HNC, where 5-year survival is 65% (stage I-Il HNC 70-90%
and locoregionally advanced HNC 40%) with HPV positive patients having even
better prognosis (80%) compared to patients with HPV negative HNC.[2, 5, 16,
17] In a large study of 36,000 HNC patients on SEERs registry, second primary
cancers were the leading cause of non-HNC death (12%), and the most common
site of second primary was lung (53%).[9] SPLC after diagnosis of HNC has been

reported in some studies to have a 19-26% five-year survival.[18-21]

The current study showed significantly shorter OS of 16 months in SLC patients
compared to 66 months in MLC group from the time of HNC diagnosis. However,
from the time of NSCLC diagnosis, median survival trended shorter in MLC group
compared to SLC group with 11 months versus 15 months (p=0.11). Patients
with synchronous lung cancer were significantly more likely to have early-stage
disease than those with MLC and consequently might be expected to have better
survival. All of the patients with SLC were diagnosed on HNC staging, while over

40% of MLC were diagnosed on the basis of symptoms.

John Wiley & Sons, Inc.
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A similar pattern of survival from diagnosis of HNC was reported by Dequanter
et al, for patients with HNC and SPLC (14 synchronous and 25 metachronous). In
this study those with MLC had significantly better survival compare to patients
with SLC (92.9 months versus 15.7 months; p=0.0045).[22] In a large study by
Griffioen et al, [6] including 181 patients with 40 SLC and 141 MLC, patients
with SLC were more likely to have early-stage lung cancer as compared to
patients with MLC (45% vs. 28%, respectively; p = 0.036), consistent with our
findings. Similarly, a high proportion of MLC were detected because of
symptomatic disease, which in the Griffioen study which included a high
proportion of patients with metastatic lung cancer. This is in contrast with the
SLC population where the majority of patients were asymptomatic and
diagnosed incidentally on staging imaging, as seen in our study. Lung cancer
specific survival was 10 months in MLC group and 19 months in SLC after
diagnosis of SPLC with a trend toward improved survival in SLC patients
(P=0.09).[6]

Overall, our data and the literature have implications for the management of
patients with HNC and SLC and MLC. In SLC group, patients appear to be equally
at risk from NSCLC-related death and HNC related death. However, long term
disease survival is possible with aggressive treatment of both malignancies in
carefully selected patients. Our data suggest that 40% of patients can be
successfully treated with this approach. Treatment decisions are likely to be
complex and a multidisciplinary approach will be vital. In general, treatment of
HNC preceded that of NSCLC in our series, which probably reflects the fact that
patients were already substantially along their treatment pathway for HNC when

diagnosed, and because the staging of HNC cancer was generally more advanced

John Wiley & Sons, Inc.
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than that of the SPLC. With regard to our data in MLC, the poorer prognosis of
this group at the time of lung cancer diagnosis argues for the importance of
smoking cessation and surveillance for MLC and other smoking related cancers.
The long median time of 47 months (range 11-259 months) between their initial
HNC diagnosis and their subsequent MLC suggests that surveillance intensity
may need to be maintained for 5 years or perhaps even longer. Although there
are competing potential causes of death, the risk of lung cancer is 6% and the
early diagnosis of MLC is of paramount importance. Screening for lung cancer
with yearly low-radiation dose CT scans has been shown to reduce lung cancer
mortality by 20% for participants with a risk of lung cancer around 1 - 2%.[23]
The much higher risk of MLC in HNC patients argues for routine lung cancer

screening during follow up.

Our study was a retrospective study and included patients over the last two
decades. In particular, for the MLC patients, histological evidence was not
available about tumour subtype but we have shown the data based on the
clinical information that was used to guide patient care at the time. Additionally,
although data of lung cancer treatment was available, detailed staging

information could not always be retrieved.

In conclusion, second malignancies such as SLC and MLC present difficult
diagnostic and management problems in HNC patients. We believe that such
patients, in particular patients with SLC, should be discussed and managed in
tertiary hospitals with multidisciplinary approach on an individualized basis.

Whilst acknowledging that these patients often do poorly, aggressive

John Wiley & Sons, Inc.
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management can still result in respectable long term disease control rates. Our
data also argues for the importance of secondary prevention and early diagnosis
of lung cancer in patients who achieve long term disease control after their initial

HNC diagnosis given the well documented rate of MLC.

John Wiley & Sons, Inc.
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Figures legend

Head & Neck

Figure 1. Patients flow diagram
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Figure 2. Survival after diagnosis of lung cancer
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Tables

Table 1. Patient Characteristics. N=34
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Table 2. Lung cancer treatment details
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Table 3. Details of treatment in SLC group

Patient number Treatment of HNC Treatment of SLC
|
2 Radiotherapy Radiotherapy
|
n 4 Surgery + adjuvant radiotherapy Surgery
6 Surgery + adjuvant radiotherapy Surgery
|
1 8 Radiotherapy Surgery
|
10* Radiotherapy Surgery
|
12 Surgery + adjuvant radiotherapy Palliative chemotherapy
|
14 Radiotherapy Radiotherapy

* Two patients had resection of lung cancer before receiving treatment for HNC.

AcCce
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