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ORIGINAL ARTICLE

Prevalence and management of pulmonary comorbidity in patients
with lung and head and neck cancer
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Background. The simultaneous presence of cancer and other medical conditions (comorbidity) is frequent. Cigarette
smoking is the major risk factor for as well head and neck cancer (HNC) and lung cancer (LC) as chronic obstructive
pulmonary disease (COPD). COPD is the most common comorbidity in LC patients, and presence of COPD worsens
the prognosis of HNC and LC. COPD is under-diagnosed and under-treated in the Danish population. The aims of
this study were to determine the prevalence of COPD in a HNC and LC population, and to determine the need and
feasibility of a randomized controlled phase II trial comparing usual care with optimized medical treatment of COPD
in cancer patients.

Material and methods. All patients with HNC or LC referred for oncologic treatment in a university hospital during
a 10-month period were invited to attend a pulmonary clinic for evaluation of lung function. Patients who were found
to have concomitant COPD were randomized to intervention or usual care. Primary endpoints were prevalence of COPD
among the referred patients with either LC or HNC, and further whether the patients that were diagnosed with COPD
already received treatment in accordance with Danish COPD guidelines. Secondary outcome was feasibility, i.e. the
proportion of eligible patients that accepted follow-up in the pulmonary clinic for 24 weeks in addition to oncological
treatment. The design of the randomized trail is described in detail.

Results. In total 130 patients of whom 65% had LC and 35% HNC have been screened during the first seven months
of this ongoing trial. Sixty-eight percent of LC patients and 22% of HNC patients had COPD. All but one of 68 eligible
patients accepted randomization. Nearly one third (31%) of the LC and HNC patients with COPD were diagnosed prior
to study entry, and of these, only 33% were receiving correct treatment according to current guidelines.

Conclusion. For patients with LC, and to a lesser extend HNC, there is a need for improved diagnosis and treatment
of concomitant COPD. Furthermore, patients found it acceptable to be scheduled for a 24-week follow-up in a pulmo-
nary clinic along with their oncological treatment.

Lung cancer (ILC) causes more deaths than breast-,
colon- and prostate cancer combined. In Denmark,
the annual number of new cases is 4400, with the
majority of cases diagnosed at advanced stages,
and 3700 die from LC annually [1]. Head and
neck cancer (HNC) is a less frequent cancer with
an annual number of new cases and deaths of 1000
and 300, respectively [1]. Chronic obstructive pul-
monary disease (COPD) is widely under-diagnosed
and under-treated but nevertheless expected to

become the third leading cause of death and dis-
ability worldwide by in 2020 [2,3]. It is estimated
that there are between 300 000 and 400 000 COPD
patients in Denmark, of which only 100 000 are
receiving medical treatment [4]. A recent study
from Scotland estimated that 43% of a LC popula-
tion suffered from synchronous COPD, thereby
being the most prevalent comorbidity [5]. Further-
more, recent data from LLC screening trials suggest
that COPD is associated with more aggressive LC
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compared with LC found in non-COPD smokers
[6].

Several studies have shown a correlation between
comorbidity, including COPD, and survival of HNC
and LC [7,8]. These studies combined data from
several disease registries, where information on
comorbidity was derived from hospital discharge-
and outpatient registers. Comorbidity was grouped
using the Charlson Comorbidity Index, which counts
the number of comorbid conditions but not severity.
Although these studies are able to include very large
number of patients, the disadvantage of this method
is that it examines the medical history of the indi-
vidual rather than actual comorbidity burden at time
of diagnosis. There is very limited knowledge about
possible effects of correctly treated concomitant
COPD in patients with smoking-related cancers. The
presence of COPD has in some studies (but not all)
been shown to worsen the prognosis of non-small cell
LC independently [9-11]. Regardless of intention of
treatment (curative, palliative) proper management
of comorbidity is likely to improve patient quality of
life (QoL) and survival. Therefore the objectives of
the present study were to determine the prevalence
of coexisting COPD in patients with newly diagnosed
HNC and LC, and the proportion of COPD patients
who were — at time of entry — being treated in accor-
dance with Danish COPD guidelines. As an indicator
of the feasibility of operating an out-patient pulmo-
nary clinic within the department of oncology, the
proportion of eligible patients that accepted a 24-week
follow-up in the pulmonary clinic as part of a
randomized study was determined.

Material and methods

The COPD management in LC and HNC study is
a randomized phase II study testing the hypothesis
that COPD follow-up on a regular basis with active
intervention by medication can improve the PS
and QoL. All newly diagnosed HNC and LC
patients referred to the Department of Oncology,
Herlev Hospital were screened for COPD and if
present, invited to participate in a randomized
trial. The study has three components: screening
for COPD among newly diagnosed HNC and LC
patients, determining whether the described set-up
is feasible, and a randomized intervention for
patients with COPD. The screening part of the
study provides information on prevalence of
COPD, severity by global obstructive lung disease
(GOLD) stage and whether the patients receive
adequate medication according to guidelines. The
randomized part of the study will assign patients
to either continuous follow-up with pulmonologist
or usual management.

The randomized study was designed as a non-
blinded controlled trial. A COPD outpatient clinic
was established in February 2014 at the Unit of
Thoracic Oncology and was staffed by pulmonolo-
gists. The inclusion is planned to end in December
2014. Patients diagnosed with either LC or HNC
and COPD were randomized to either control or
intervention. Patients in the control group were to
continue their current, if any, treatment of COPD
without any adjustments. Patients in the intervention
group were offered treatment of COPD according to
GOLD guidelines, and were scheduled for two
control appointments at 12 and 24 weeks where
adjustment of the COPD treatment was considered.

Measures

At first visit, the patients filled out QoL question-
naires: EORTC (Q30+LC13) and CAT-score
[12,13]. EORTC is a validated QoL questionnaire
for cancer patients. CAT is an eight-question ques-
tionnaire covering the most frequent symptoms of
COPD and validated to determine disease severity.
At 13 weeks and 25 weeks CAT and EORTC
questionnaires were sent to both intervention- and
control patients.

Participants

All newly diagnosed patients with LC and HNC
referred to the Department of Oncology at Herlev
Hospital were screened for COPD. The only patients
not entering the screening phase of the study were
those who were planned to have no or short duration
of treatment (less than one month). Patients were
seen at the pulmonary clinic within the first two
weeks after referral. The LC patients include all pri-
mary L.Cs, and the HNC patients include primary
cancers in larynx, hypopharynx, oral cavity, pharynx
and oropharynx. Patients treated with curative as
well as palliative intent were eligible. At the first visit
in the pulmonary clinic, spirometry was performed,
regardless of a prior COPD diagnosis. Reversibility
testing was done unless the patient had used a beta-
2-agonist the same day, in order to exclude patients
with asthma. Patients with a FEV1/FVC ratio <0.70
and no significant beta-2-reversibility were eligible
for the randomized trial, and were invited.

Randomization

Randomization was stratified to ensure equal
distribution of sex, age, LC and HNC between the
control group and the intervention group. As pri-
mary endpoint for the power calculation CAT score
was used. It has been estimated that the minimal
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clinical important difference (MCID) for CAT with
a relevant intervention is -2 points [14]. Hence, to
detect a statistical significant difference with a power
of 0.80 and a significance level (o) of 0.05 in a
two-sided test, a total sample size of 64 individuals
was needed (32 in each arm).

Inclusion

Eligible patients were randomized after written con-
sent. After randomization, medical history and base-
line information was obtained. Based on spirometry,
exacerbation history, MRC-grade and CAT-score,
the GOLD group was determined (Figure 1) (15).

Intervention group

The pulmonary physician assessed whether the cur-
rent COPD medication was in accordance with the
GOLD guidelines, and initiated treatment in those
patients diagnosed at study entry. Choice of drug and
device was done in dialogue with the patients. Patients
were asked to demonstrate inhalation technique
using a placebo device to make sure that the medica-
tion was taken correctly. At the follow-up visits, any
need for changes in the COPD medication was
assessed by the physician and discussed with the
patient. Also, inhalation technique was checked
again. If patients did not show up for a scheduled
visit, the physician would call the patient and arrange
for a new consultation. Patients were instructed to
book extra visits or telephone consultations between
planed appointments with the pulmonologist if
needed.

Control group

For the patients in the control group, no changes in
the medication were suggested, but generally the
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Figure 1. The GOLD scoring system for chronic obstructive lung
disease.

patients were encouraged to see who ever they are
already seeing for respiratory issues. All patients were
informed of the COPD diagnosis found at screening.

Follow-up

The follow-up period was 25 weeks. CAT and
EORTC questionnaires were sent to both patients in
the intervention group and control group at week 13
and 25. The patients in the intervention group thus
received the questionnaires approximately 10 days
after the visits to the pulmonary clinic. Should the
questionnaires not be returned within one week, the
pulmonary physician would remind the patient by
phone. If the questionnaires were not returned after
four weeks, the patient was considered to be lost to
follow-up with respect to QoL but was followed up
for survival using population registers. The last
control visit is expected to be in June 2015.

Outcomes

Endpoints of the randomized trial were QoL
(EORTC and CAT) and overall survival. These data
will be available at a later stage.

Statistical methods

SPSS 21 was used to analyze data (IBM Corp.
Armonk, NY). Differences in baseline data were
analyzed with y?-test. Feasibility was assessed as the
proportion of screened eligible patients that accept
inclusion and randomization.

The secondary outcomes will be analyzed at a
later stage. Feasibility of the study will be evaluated
as percentage of eligible patients who complete the
study, and OS will be evaluated in all patients enrolled
(ITT population) using Kaplan-Meier plots and log
rank tests.

Results

The results reported in this paper are the preliminary
screening data and preliminary data on feasibility of
the intervention.

Figure 2 shows a consort diagram for patients
who have been screened in the first seven months. A
total of 130 patients were screened in the pulmonary
clinic, and 67 patients were found to be eligible for
randomization (52%). In Table I, patient character-
istics for the participants so far enrolled in the ran-
domized trial are shown. Mean age was 68 years, the
majority of patients were male (63%), and had L.C
(87%). COPD was the most prevalent comorbidity
followed by cerebrovascular and heart disease. Most
of the patients were current smokers (75%) and the
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Assessed for eligibitity
n=130

Excluded (n=63 }

" FEV1 /FVC=20.70 (n=59)

© Declined to participate (n=1}
" Could not perform acceptable
spirometry (n=3

Randomized (n=67

Figure 2. Preliminary inclusion and exclusion in the randomized
controlled trial “COPD management in lung and head-and-neck
cancer”.

mean number of pack-years was high (44 years).
Spirometry findings by cancer type are shown in
Table II. The prevalence of COPD was higher among
patients with LC (68.2%) than patients with HNC
(22.2%), p<0.05. Two LC patients were not able to
perform acceptable spirometry due to cerebral
impairment. One HNC patient could not perform
spirometry due to tracheostomy.

All but one patient diagnosed with COPD
accepted inclusion in the randomized study. The one
eligible patient that refused participation was a HNC
patient that had clear clinical signs of COPD and a
FEV1<40% of expected. He gave no reason.

Table III shows the result of the COPD classifi-
cation according to GOLD guidelines, and whether
patients were diagnosed with COPD before the first
visit. Only 21 (31.3%) were previously diagnosed
with COPD, and only seven of these patients
received proper treatment according to guidelines.

Table I. Preliminary sample of participants in a randomized
controlled trial “COPD management in lung and head-and-neck
cancer”.

Patient characteristic n (%)

Lung cancer
Head and neck cancer 9 (13.4%)
Age, mean (SD) 67.9 (7.6)

Male 42 (62.7%)

58 (86.6%)

BMI, male, mean, (SD) 23.7 (4.9)
BMI, female, mean, (SD) 22.2 (5.8)
Comorbidity
COPD 21 (31.3%)
Heart disease 9 (13.4%)
Depression 3 (4.5%)
Osteoporosis 5 (7.5%)
Cerebrovascular disease 11 (16.4%)
Diabetes 5 (7.5%)
Smoking
Never smoker 0

Former smoker
Current smoker
Pack years, mean (SD)

17 (25.4%)
50 (74.6%)
44.3 (22.4)

BMI, body mass index; COPD, chronic obstructive pulmonary
disease; SD, standard deviation.

Table II. Spirometry findings by cancer type.

Could not

No. FEV1/ FEV1/ perform
Cancer patients FvVC<0.7 FvC=0.7 spirometry
LC 85 (65%) 58 (68%)* 25 (29%) 2 (2.4%)
HNC 45 (35%) 10 (22%) 34 (76%) 1 (2.2%)

HNC, head and neck cancer; LC, lung cancer.
*3 patients had a ratio=0.70 but medical records showed a
spirometry prior to lobectomy with a ratio of <0.7.

In Gold group D, 12 (54.5%) patients were diag-
nosed, but only three of these patients were treated
according to guidelines. For patients with mild
symptoms and low risk in Gold group A, no inhala-
tion treatment is in accordance with guidelines.
Thus all patients in this group were classified as
receiving correct treatment.

Discussion

A substantial number of LC and HNC patients
were not previously diagnosed with COPD, and
only a limited number received proper treatment
according to guidelines. All but one patient accepted
inclusion and randomization in this trial. Based on
these preliminary findings, the study design appears
to be acceptable to the patients, and able to identify
a substantial number of undiagnosed or under-
treated COPD patients. Whether the intervention
will positively affect the outcome for patients must
await the results of the randomized trial. The find-
ings regarding under-diagnosis of COPD are in line
with previous findings in the general Danish popu-
lation, where a large part of COPD patients are not
diagnosed and thus not treated according to guide-
lines [4]. It is perhaps surprising that COPD is not
diagnosed in this patient group as they were all
smokers or former smokers, and very recently
underwent diagnostic work-up. It is possible that

Table III. Number of patients previously diagnosed and previously
treated according to guidelines, by GOLD classification.

Known with Known COPD and
GOLD No. of COPD prior  treated according to
group patients to first visit GOLD guidelines
All groups 67 21 (31%) 9 (43%)
A 21 (31%) 2 (10%) 2% (100%)
B 22 (32%) 6 (27%) 3 (50%)
2 (3%) 1 (50%) 1 (100%)
D 22(33%) 12 (55%) 3 (25%)

COPD, chronic obstructive pulmonary disease; GOLD, global
obstructive lung disease.

*If a GOLD group A patient did not complain about dyspnea no
treatment was considered to be in accordance with GOLD
guidelines.
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when a cancer diagnosis is made, other medical
conditions are considered of less importance. This
would actually lead to cancer patients having poor
management of comorbid conditions that poten-
tially would have a detrimental effect on outcomes,
such as QoL and survival. The design of this study
may not be optimal for HNC patients because
COPD is not as frequent as in LC. Furthermore,
HNC patients do in some cases have difficulties
performing the spirometry due to cancer location,
and often go through intense treatment programs
with daily radiotherapy which leaves little time for
extra visits to the clinic.

Dyspnea, phlegm and cough can be caused both
by cancer and COPD, and the same symptoms are
frequent adverse events to anticancer treatment. In
the palliative setting, comorbidity has been found to
be a negative prognosticator when analyzed univari-
ably, but was found to be less important than perfor-
mance status in a multivariate analysis of Danish L.C
patients [8]. However, if the performance status and
ability to cope with chemotherapy is partly driven by
COPD symptomatology, an active intervention could
lead to better tolerance to cancer therapy and
increased QoL.

An important part of optimal COPD treatment
is pulmonary rehabilitation with exercise and edu-
cation. It could be beneficial in the future to incor-
porate COPD rehabilitation in the oncology/
pulmonary clinic, and perhaps to broaden the
scope to general comorbidity management with
the ability to screen and treat other frequent
smoking related diseases, e.g. cardiovascular
diseases (16).

Conclusion

This study suggests that screening for, and treatment
of COPD in LC patients is feasible within an onco-
logical department, and confirms that the disease
is under-diagnosed and under-treated. For HNC
patients, the COPD frequency is much lower than
in LC and the present study design, although
acceptable, might thus not be optimal in HNC
patients.
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