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SUMMARY

BACKGROUND: Patients with malignant central airway obstruction
(mCAO) may need endobronchial intervention for symptoms relief
(dyspnea, hemoptysis, post-obstructive pneumonia), but also to
manage atelectasis and consequent respiratory failure that does
not allow their treatment to continue. Quality of life (QoL) has been
closely linked with symptom intensity in lung cancer patients. It
is therefore important to relieve respiratory distress and inform
patients, especially those who receive palliative care, about the
benefits of an eventual endobronchial intervention. METHODS:
Over an 18-month period, we enrolled 29 patients with symptom-
atic malignant central airway obstruction in order to re-establish
airway patency. QoL and dyspnea were evaluated by the EORTC
-C30 and EORTC -LC13 Questionnaire before the intervention, 1
week after and every following month until first relapse or death.
RESULTS: Overall, 44.8% of patients (n=13) had poor Performance
status (PS =3) and 51.7% (n=15) of patients were stage IV disease.
QoL improved significantly from the first week up to the 6th month
(p<0.05). Global Health Questionnaire improved from 29.6 (Standard
deviation=19.2) to 70.8 (SD=30.5) (p<0.05) on week 24. Dyspnea
accessed with EORTC-LC13 questionnaire decreased from 73.2
(SD=29.2) to 23.6 (SD=26) (p<0.05) on week 24. Patients with PS >3
and those at stage IV had greater improvement. Benefits were seen
independent of histology of malignancy or history of post-obstructive
pneumonia. Mean time until first relapse was 21.2 weeks (SD=20.5)
(n=6 patients) and time until death was 15.1 weeks (SD=7.9) (n=16
patents). Patients treated with chemotherapy before the interven-
tion and those with stenosis of trachea and left main bronchus had
worse survival. CONCLUSIONS: Interventional management of
patients with mCAOQ results in sustained significant improvement of
QoL and shortness of breath and should be considered as essential
component of multidisciplinary cancer care approach.
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BACKGROUND

It has been estimated that 30% of lung cancer pa-
tients develop dyspnea due to malignant central airway
obstruction (mCAO) and its complications.’? In these
cases, interventional therapeutic bronchoscopy remains
an important method for airway management. Symptoms
like dyspnea, hemoptysis and complications like obstruc-
tive pneumonia and atelectasis deteriorate patient’s
QoL and survival. Due to respiratory failure and sepsis
patients who remain untreated are poor candidates for
combined chemo-radio therapy. As a result, they report
worse survival which commonly ranges from 1-2 months.?

In most cases endoscopic treatment has palliative ef-
fects since about 80% of patients are not candidates for
radical surgical treatment. It is therefore important that
every intervention improves QoL, dyspnea and physical
performance and does not merely prolong patient'’s
suffering.

Prior studies of therapeutic bronchoscopy for mCAO
have shown statistically significant improvement of dys-
pnea the first month after intervention.>®'#” Moreover,
there is a positive impact on spirometry measurements
like FEV,."*'7 However, only one study shows sustained
benefit on QoL over 2 months after the intervention.®

Endoscopic management of mCAQO does not only have
an impact on QoL but also on individual’s survival.®™>16
A brief review of the literature reveals that patients with
mCAO treated endoscopically and with combined chemo-
radio therapy had the same survival as patients of the
same stage but without mCAO when treated with com-
bined chemo-radio therapy.’>'¢ On the contrary, patients
who remained untreated for mCAO survived only 1-2
months3. According to Stratakos Gr. et al. study, patients
who denied endobronchial management had 2,93 times
less likelihood of survival®.

We aimed to study the improvement of the overall
QoL and of symptoms like dyspnea in a new well-defined
population with patients of different stages of lung cancer,
in order to review the efficacy of the interventional man-
agement of the central airways and to identify prognostic
factors of better or worse outcome.

METHODS

The goal of this prospective study was to assess the
effect of therapeutic bronchoscopic interventions when
added to the standard oncologic treatment in patients
with mCAO. The study was performed at“Sotiria” Athens
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Chest Diseases Hospital after approval of the hospital’s
ethical committee. Patients were enrolled over a period of
12 months while the total follow up time was 18 months.
Primary objectives included assessment of QoL and dys-
pnea before and after endoscopic intervention. Second-
ary objectives were time until first relapse, survival and
identification of clinical, demographic and endoscopic
characteristics that affect the outcome.

Subjects

All patients referred for interventional bronchoscopy
were diagnosed with endobronchial obstruction due to
primary lung cancer or metastatic cancer. Central airway
obstruction was defined as occlusion of >50% of the tra-
chea or main bronchus. Patients with poor performance
status and low life expectancy were also included in the
study. Patients with severe cardiopulmonary compromise
and bleeding disorders were excluded. All patients signed
consent form before enroliment.

Interventional Bronchoscopic procedures

The endoscopic team could choose the most ap-
propriate method to reestablish airway patency based
on each case using combination of different techniques

when required. The procedure could include flexible or
rigid bronchoscopy combined with electro-cryotherapy,
mechanical debulking, Argon Plasma Coagulation and
metal or silicon stent placement. Technical success was
defined as reopening of the airway lumen to >50% of
normal diameter.

Quality of Life assessment

QoL was assessed using a 30-point core questionnaire
designed by the European Organization for Research
and Treatment of Cancer, Quality of Life Questionnaire
for Cancer (EORTC QLQ-C30, version 3) combined with
the lung cancer specific module (LC-13). Dyspnea was
assessed with both questionnaires EORTC QLQ-C30 and
LC-13. All patients were evaluated before the interven-
tion, 1 week after and every following month until first
relapse or death.

The EORTC QLQ-C30 and LC13 are the most frequently
used and well documented questionnaires in European
countries''2, They have been used and validated in
over 3000 studies globally*®. QLQ-C30 is composed of
multi-item scales: 2 global QoL scales (Global Health
Status score-GHS), 5 functioning scales (physical, role,
emotional, cognitive, and social), and 3 symptom scales
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(fatigue, pain, and nausea/vomiting). For the 5 functioning
scales and the global QoL scale, a higher score represents
better functioning. For the symptom scales and items, a
higher score corresponds to a higher level of symptom:s.

Statistical Analysis

The effect of variables recorded before endoscopy on
the time of death / relapse, was quantified by a survival
analysis model. Single and multivariate analysis was per-
formed both for the time of death and for selected physical
/ mental health items of the questionnaire. Analysis used
a 5% significance level and was performed using the R
statistical packet for Windows (version 3.5.0).

RESULTS

During the 18-month period of the study 29 patients
were enrolled. The intervention was considered successful
in all patients as >50% of airway patency was achieved.
Overall, 75.9% (n=22) of patients had primary lung cancer
and 17.2% (n=5) had extrathoracic malignancy with en-
dobronchial metastasis. The most frequent occlusion site
was the right main bronchus in 58.6% (n = 17) of cases,
followed by the trachea in 41.4% of the participants (n =
12), and the left main bronchus in 34.5% of the patients
(n =10). The majority of the patients had obstruction in
more than one site (62.1%.) Stent placement was reported
in 12 patients (41.4%).

Almost half of the patients (44.8%, n = 13) had PS =3
and half of them (51.7%, n = 15) had stage IV of disease.
Moreover, 58.6% of patients (n = 17) were already treated
with chemotherapy and 34.5% (n = 10) with radiotherapy.
A combination of radio-chemotherapy was reported in
31% of the participants (n = 9), while 20.7% (n = 6) of
them had no prior treatment. (Table 1)

Most QoL data improved significantly from the first
week up to the 6th month after the intervention (p<0.05)
(Table 2). The Global Health Status (GHS) score improved
from the initial score of 29.6 (SD = 19.2) to 70.8 (SD=30.5)
on week 24 (p<0.05) (Figure 1).

Dyspnea estimated with the EORTC-LC13 questionnaire
was reduced from 73.2 (SD = 29.2) to 23.6 (SD = 26) on
week 24 (p<0.05) (Figure 2). Patients with PS =3 and those
at Stage IV had worse scores before the intervention but
showed the greatest improvement from the first month
of follow up. The assumption that patients at advanced
stage or poor PS do not benefit as much as lower-stage
patients was not confirmed. The improvement was inde-
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TABLE 1 Baseline characteristics of the patients.

Variable N (%) Mean
Sex (M) 21(72.4)
PS
0 3(10.3)
1 9(31.0)
2 4(13.8)
3 8(27.6)
4 5(17.2)
Age 29.0 62.9(SD=9.6)
Istology
Primary Lung Cancer 22(75.9)
Metastasis 5(17.2)
Other 1(3.4)
Unknown 1(3.4)
Lung Cancer pathology
NSCLC squamous 12 (54.5)
NSCLCadenoCa 8(36.4)
Trachea adenoid cystic carcinoma 1(4.5)
SCLC 1(4.5)
Position
Trachea 12(41.4)
Right main bronchus 17 (58.6)
Left main bronchus 10 (34.5)
Stent 12 (41.4)
Positions of obstruction
1 11(37.9)
2 14 (48.3)
3 4(13.8)
Stage (TNM)
\% 15(51.7)
1B 8(27.6)
A 4(13.8)
IB 1(3.4)
unknown 1(3.4)
Postobstructive pneumonia 15(51.7)
ChemoTherapy 17 (58.6)
Xray Therapy 10 (34.5)
Oxygen Therapy 12(41.4)
Chemo & Xray 9(31.0)
Therapy Count
0 6(20.7)
1 11(37.9)
2 8(27.6)
3 4(13.8)
Smoking PY 29.0 61.2(SD=44.4)
Comorbidities
COPD 15(51.7)
Coronary disease 2(6.9)

No COPD/Coronary Disease/RenalFailure 12 (41.4)

- Positions of obstruction: Concurrent obstruction sites in
Trachea, Right main bronchus, Left main bronchus

-Number of therapies that preceded: Chemotherapy,
Radiotherapy, Oxygen Therapy.




PNEUMON Number 4, Vol. 31, October - December 2018 215

TABLE 2. Quality of Life (EORTC Q30 & LC13) prior to intervention and follow-up from 1st week and then every month up to 6th month.

Questionnaire before 1wk 4 wks 8 wks 12 wks 16 wks 20 wks 24 wks
(n=29) (n=28) (n=26) (n=21) (n=20) (n=ll) (n=10) (n=8)
Global Health status 29.6119.2 65.5+14.3* 67.9+16.8* 67.1+17.2* 67.9116.2* 71.2116.8* 70.0118.9* 70.8+30.5%
Functional - Physical 30.6125.8 58.8124.1* 65.1+25* 65.4123* 67.0126.4* 63.6+31.6* 68.0+33.5 70.8+35.8
Functional - Role 21.3130.8 44.6128.7* 56.4+32* 55.6129.5* 62.5132.8* 53.0+40* 61.7141.6 68.8+39.3
Functional - Emotional  55.2130.7 75.9122.4* 77.2+23.9*% 78.2122.3* 85.4116.2* 83.3+13.9 88.3+10.5 89.6+8.6
Functional - Cognitive 70.1130 80.4120.8* 80.1+21.6* 80.2119.5 84.2+17.5 89.4+154 9171142 89.6+153
Functional - Social 37.9+30.8 57.7126.2* 62.8+26.4* 61.9128* 69.2119.7* 68.2+24.1 75.0118  79.2117.3
Symptom - Fatigue 72.0129.5 42.5124.8* 39.7126.9* 42.9+24.7* 35.6119.3 37.4121.2* 30.0118.9* 31.9128.8
Symptom - Nausea 12.1117.2  3.019.1% 5.8+16.3 7.9+19.5 58+124 4.5+10.8 0.0+0 0.010
&Vomiting
Symptom - Pain 39.1+40.2 24.4+29.2* 25.0130.6* 26.2+31 183421.6 13.6+22.1 8.3+142 1251148
LC13 - Dyspnoea 73.2+29.2 38.1+19.7* 32.1123.8* 32.3120.8* 30.0124.7* 26.3122.4* 25.6+29.2 23.6126.2*
LC13 -Haemoptysis 39.1+419 9.5115.3* 5.1120.4* 0.010* 1.717.5* 0.0+0 0.0+0 42+11.8
LC 13 - Coughing 77.0+28.3 35.7412.6* 32.1127.5*% 31.7122.3* 31.71253* 27.3129.1* 23.3127.4* 20.8124.8*

*Values differ statistically significantly compared to pre-bronchoscopy values.

Global Health Status Profile
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FIGURE 1. Global Health Status Questionnaire: Before invasive bronchoscopy and follow-up at 1st week and then every month
until 6th month.

pendent of the histological type of malignancy and the mean time until first relapse was 21 weeks (mean =21.2

history of post-obstructive pneumonia.

The mean follow-up time was 22.5 weeks (SD 9.6,
median =17, min = 0.1, max = 70 weeks). Overall, 16 pa-
tients died, 6 relapsed and new intervention was needed,
6 patients did not relapse until the study was completed,
and one was missed during follow-up on 5th month.The

weeks, SD = 20.5), suggesting that for 5 months patients
who suffocated or were at risk of infections had adequate
time to receive the proper oncology treatment with im-
proved daily QoL. Moreover, the median survival time was
3.5 months (mean = 15.1 weeks, SD = 7.9), longer than
the expected 1-2 months survival in not interventionally
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Dyspnoea Profile
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FIGURE 2. Dyspnea scale Questionnaire (EORTC LC-13): Before invasive bronchoscopy and follow-up at 1st week and then every

month until 6th month.

treated patients according to the older study by Macha
et al® (Table 3).

Regarding the complications of invasive bronchoscopy,
endobronchial bleeding occurred in one patient and was
controlled with a new bronchoscopy the first 48 hours
after intervention. Also, one patient with stent presented
with MRSA pneumonia 6 months after the intervention
and the stent was removed.

Since there is no control group to compare the time of
relapse or death, an analysis of the patient characteristics
that could affect that time was performed. Univariate
analysis demonstrated that patients with PS >3 and those

TABLE 3. Follow up and outcome (weeks).

already treated with chemotherapy had worse survival
at 6 months. However, in the multivariate analysis, when
all the features were studied simultaneously, PS was no
more considered as a negative predictive factor (Table 4).

Analysis showed that tracheal obstruction increased
the risk of death by 12.93 times (p <0.05) (Figure 3). In
addition, left main bronchus obstruction increased the
risk of death by 7.65 times (p <0.05) and the combina-
tion of tracheal and left main bronchus stenosis had the
worst prognosis (Figures 4 and 5). A possible explanation
could be that trachea obstructions are more critical for
breathing impairment since trachea is the central airway

Outcome N(%)

Death 16 (55.2)

Relapse 6(20.7)

Without relapse* 6(20.7)

Lost to follow-up 1(3.4)

Follow-up Weeks N(%) Mean SD Median Min Max
Overall 29.0 225 17.1 17.0 0.1 70.0
Weeks to Death or Relapse 22.0 16.7 124 16.5 0.1 60.0
Weeks to death 16.0 15.1 7.9 16.5 0.1 30.0
Weeks to relapse 6.0 21.2 20.5 15.0 4.0 60.0
Without relapse or lost follow up* 7.0 40.7 17.7 43.0 17.0 70.0

* Follow up of patients without relapse stopped due to completion of study time
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TABLE 4. Multivariate analysis: Factors that statistically affect and even slightest stenosis may have a significant effect
survival. on the oxygenation. Furthermore, interventions in the
Variable HR 95% Cl p-value left main bronchus are technically more demanding
Trachea 12.93 2.94-56.81 0.1% according to Ost et al°. Finally, the history of previous
Left main bronchus  7.65 2.14-27.28 0.2% chemotherapy reduced survival by 4.49 times (p <0.05)
Chemeotherapy 4.49 1.18-17.15 2.8% (Figure 6). Regarding the patients already treated with
Smoking PY 101 1.00-1.03 2.2% chemotherapy, it is likely that their tumor was more

resistant to size reduction. On the contrary, treatment

Association of death with Trachea cancer
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FIGURE 3. Multivariate analysis: Survival of patients with tracheal obstruction compared to those who did not have trachea ob-
struction (had only occlusion in the main bronchus).

* Conclusions should be carefully evaluated after 6 months (24 weeks) as the sample is small. The survival curves display data
beyond 6 months.

Association of death with cancer on the left side
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FIGURE 4. Multivariate analysis: Survival of patients with left main bronchus obstruction.
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Association of death with cancer in trachea / left side
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FIGURE 5. Multivariate analysis. Impact of obstruction site on survival. The combination of obstruction in the trachea and left main
bronchus has the worst outcome in the follow-up period. Note: none = occlusion in the right main bronchus only.
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FIGURE 6. Multivariate analysis: Survival of patients who received chemotherapy before study enroliment.

naive patients benefited from both the central airway
opening and the additional effect of chemotherapy +
radiotherapy. A similar result was reported by Kyeongman
from a 5 yearsretrospective study.' The stage of disease
or the history of post-obstructive pneumonia were not
found to affect the outcome.

This study has several limitations. First of all, it is a
single reference center study and the cohort of patients
(n =29) is small, so extrapolation of the results to larger
number of patients and bronchoscopic centers, is not
safe. Another limitation is the coexistence of patients

with primary and metastatic extrathoracic lung cancer as
the course of the disease is expected to differ. However,
according to Mahmood et al. study, survival between
the two groups was not affected."” Moreover, the over-
all monitoring time was limited due to the initial study
design and the statistical analysis included data from a
6-month follow-up. It is difficult to understand whether
the improvement observed was only because of the
endoscopic intervention or whether it was influenced
by other types of concomitant therapy. Time was given
though for chemotherapy and radiotherapy to work and
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protect patients from complications such as suffocation,
pneumonia and sepsis that are not necessarily related to
the stage of the disease. Due to ethical reasons, no control
group was included in our study as bronchoscopic inter-
vention could not be denied to any patient with mCAO,
thus no comparison could be made.

CONCLUSIONS

In this prospective study, we found a positive impact
of therapeutic bronchoscopy on QoL and dyspnea scale
values in patients with mCAO. This improvement was
observed regardless of the type of malignancy causing
the airway obstruction. Scores were significantly improved
from the first week and remained so throughout the
6-month follow-up period. As the deterioration of respira-
tory symptoms is associated with worse QoL, decreased
physical activity, reduced self-care ability and a significant
reduction in social activities regardless of stage's, the
emergence of thisimprovement has a significant impact
on patient’s decision to undergo an invasive procedure.
The disease stage and poor PS, especially when this is

219

attributed to dyspnea, should not exclude patients from
endoscopic intervention. Finally, although there was
no control group, there is evidence that survival time is
prolonged, as has been shown by other studies®®, but
this should be carefully assessed. Multi-center studies
with larger number of patients and longer follow-up
period are needed.

It is important to recognize the necessity of invasive
bronchoscopy and to ensure that specialized hospitals
where complicated cases of lung cancer are treated and
all large oncology units are familiar and have access to
interventional endoscopic procedures. Interventional
management of patients with mCAO results in sustained
significantimprovement of QoL and shortness of breath
and should be considered as an essential component of
the personalized multidisciplinary oncology care approach.
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NEPINHWH
Mowétnta {wrig og acOsvEeic pE KAPKIVO TVEUHOVA HETA TN S1AVOIEN KEVTPIKWV AEPAYWYWV

Aavdan ©godoulou’, HAiag Mopeupidng?, BAaong Bitoag?,
lwavvng ABavacodmouloc?, Tpnydpng Ztpatdkog?

"Metantuyiako Mpdypappa Zmoudwv M MaboAoyikrig KAwvikng EKIMA, «OykoAoyia MNMveupovay,
Mveupovoloyikn KAvikr, Feviko Noookopeio Asukwaoiag, Kimpog, 3Movdada Emepatikng Mveupovoloyiag,
A’ TMveupovoAoyikn Khvikr EKMA, *TMveupovoloyikn KAwvikr 251 TNA

Eiocaywyn: Ot acBeveic ue kakoribn améppaén kevipikol aspaywyou éxouv évdeiln emeufartikrc Siavol-
énc yia tn BeAtiwon Twv cuuTTwudTwy TouG (6UoTTvola, AIUOTTTUON, METATTOQPAKTIKH TTVEUUOVIa) aAAd Kai
yla TV dpon ateAEKTAcIWV KAl CUVETAKOAOUONE avamveuoTIKAG QVEMTAPKEIQS TTOU OEV EMTPEMEL TN OU-
véxion tn¢ Bepamneiag toug. MéBodot: Katd tn Sidpkeia 18 unvav evtdybnkav otn ueAétn 29 aoBeveig, ol
ormoiot avtiueTwrriotnkav ue emeufatikn Bpoyyxookomnon yia diavoién kakonBoug amdéppaéng KevipikoU
agpaywyou. H moidtnta (wri¢ kat n dvonvora aiodoyrBnkav Ue Ta MEOTUTTOMOINUEVA EPWTNUATOASYIA
EORTC-C30 kat EORTC-LC13 mpwv v mapéufaon, 1 Bdouada uetd kai émerta kGO uriva uéxpt tnv mpwtn
urrotpor 1j Tov Bdvato. AmoteAéopara: To 44.8% twv acBevwyv (n=13) gixav ptwyo Performance status
(PS) (=3) kat T0 51.7% (n=15) Twv acBsvwyv Bpiokdétav oto IV otadio ¢ véoou. H moidtnta {wri¢ BeAti-
WOnke otatiotika onuavtikad amé tnv mpwtn efdoudda mapakoAouBnong kai kab’ 6An t Sidpkeia Tou
eméuevou 6urivou. To epwtnuatoAdyio Global Health Questionnaire BeAtiwbnke amé 29.6 (SD=19.2) o€
70.8(5D=30.5) (p<0.05) tnv 24" ¢36oudda. H Suonvoia (extiuwuevn ue 1o EORTC-LC13) usiwOnke amé 73.2
(SD=29.2) 010 23.6 (SD=26) (p<0.05) Tnv 24" £360udba. Ot acBeveic ue PS =3 kat autoi oradiouv IV iyav tn
ueyaAotepn BeAtiwon. O uéoog xpovog uéxpt Ty mpwtn vmotpor tav 21.2 Béouddec (SD=20.5) (n=6
ao0eveic) kai o u€oog xpovog uéxpt to Bavaro Atav 15.1 féouadec (SD=7.9) (n=16 aoBsveic). O acBeveic



220

PNEUMON Number 4, Vol. 31, October - December 2018

ue mponynBeioa ynuetoBeparmeia kar dool eiyav amdéppaén otny Tpaxeia kat Tov aplotepd oteAgxiaio Boy-
XO gixav xelpotepn mpoyvwor). Tvumépaoua: H semeufatikri Sidvoién oe aoBeveic us kakoribn améppaén
KEVTPIKOU agpaywyou BeATIWVEI onUavTIKA Kal 6TaBepd tnv moidtnta (wric kai T Suomvola Kai 8a mpénei
va anoteAel u€pog NG oUyxpovnG SIATOUEAKI G OYKOAOYIKIG QVTIUETWITIONG.

Mveouwv 2017, 30(4):212-220.

Né€eig - kKAardia: Kevipikn améppaén aspaywyou, Emeufatikn Bpoyyxookonnon, Kapkivog mvevuova, lMot-

otnta (wnc¢
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