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Abstract

Radiation therapy for lung cancer is an effective treatment during monotherapy or combination therapy.
Studies have reported that the optimum utilization rate of radiation therapy is estimated at 61% to 74%.
Radiation therapy in Korea has been investigated to be low; further studies are needed.This study was
mtended to assess the appropriateness of the use of radiation and to reveal the use of radiation
therapy-related factors by examining radiation therapy in lung cancer patients of Busan and South Gyeongnam
Province. This study was aimed at the population diagnosed with lung cancer in Busan and South Gyeongnam
Province. To conduct the study, 1036 patients enrolled in two hospitals were collected and 897 appropriate as
subjects were selectedWe compared the optimum utilization rate and actual rate of radiation therapy, and
revealed the adequacy and related factors for use of radiotherapy. Of 897 patients, 503 (56%) were treated
with medical therapy and 394 (44%) weregiven radiotherapy.The radiotherapy utilization rate of all lung cancer
patients was 42%. The proportion of non-small cell lung cancer by histologic type was 33% and that of small
cell lung cancer was 90%. Factors related to radiation therapy used in cancer were age, histological type,
clinical stage, doctor refereed to, and clinical examination. Compared to radiation utilization by region (site),
curative chest therapy was 42%; palliative treatment was 26%. In the comparison of histologic types,
utilization of small-cell lung cancer is lower; the lowest especially in the stage III. Utilization of radiation
therapy in Busan and South Gyeongnam Province was lower than the reasonable one. Utilization difference
could be explaned by patient factors, tumor factors, and health service factors. To improve
utilization,development ofoutreach service programs and activation of the multidisciplinary team are required.

Key words : lung cancer, radiation therapy, non-small cell lung cancer, small cell lung cancer, the optimal ratio, outreach services,
multidisciplinary team.
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I. MATERIAL AND METHOD
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Fig.1. This chart illustrates the referral, Medical
recorded data, and radiotherapy treatment pathway.
(CT, Chemotherapy; RT, Radiotherapy; OP,
Operative)
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71;19%, T71;37%, V7137%) 0190, SCLC 33%=
(A 715 89%, 715 90%) ] ATHTable 1).

Table 1. Characteristics of Lung Cancer Patients Referred to
Radiation Oncologists with Total Patients in This Study

Total patients Referral patient P-value
Characteristic
n(897) (%) n(3%4) (%)
Sex 0.001
Male 690 77 311 79
Female 206 23 83 21
Age, y 0.015
<3 18 2 0 0
40-49 117 13 17 4
50-59 215 24 87 22
60-69 305 34 183 48
70-79 206 23 88 2
= 80 36 4 14 3
ECOG Per formance status 0.001
0-2 753 84 316 80
34 144 16 78 20
Comorbidity 0.434
No 753 84 324 82
Yes 9 11 59 15
Unknown 45 5 1 3
Pathology 0.050
NSCLC 746 84 254 66
SCLC 140 16 131 33
# NSCLC, non smal | cell lung cancer: SCLC, small cell lung cancer: EQOG, eastern cooperative
oncology group.
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Table 2. Site and Intent of Radiotherapy with Received
Doses

Use by Site, Intent n % Received Dose(Gy)/Fx
Site of first radiation episode

Chest 166 42 50-60Gy (556y) /30Fx

Bone 105 27 40Gy/25Fx

Brain 66 17 30Gy/ 10Fx
Other 57 14 10-30Gy(206y) / 10Fx

Intent of Radiotherapy

Definitive to chest 102 2% 50-60Gy (55Gy) /30Fx
Palliative to chest 9 25 30-40Gy (35Gy) /20Fx
Adjuvant to chest 18 5 20-30Gy (25Gy) / 10Fx

Palliative to metastasis 175 44 20Gy/5Fx

% Gy, interquartile range(IQR); Fx, faction.
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Table 3. Treatment Utilization by Pathology & Stage of
Treatment

Radiothera  Chemothera

Pathology & ECOG & - Surgery P-value
Stage (0-2,%)
% n % n %
SCLC
Limited ® 56 89 6 10 2
Extension D 16 0 8 10 1 1
All 91 131 89 14 10 2 1 0.001
NSCL
| 87 19 18 40 37 49 46
Il 91 14 19 26 35 34 48
Il 71 91 37 138 57 13 7
v 58 137 37 207 57 19 3
All 7 263 33 41 5 115 15 0.001
Lung Cancer 84 3% 42 425 46 17 12

3 NSCLC, non small cell lung cancer; SCLC, small cell lung cancer; ECOG, eastern
cooperat iveoncology group.
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Table 4. Logistic Regression Analysis of the Use of

Table 5. Actual Versus of Evidence—based withCounty Utilization of
Radiotherapy

Radiotherapy
Clinical Group Radiotherapy Utilization (%)
Independent Variables (Odds Ratio 95% Cl P-value Astralia
Sex 0.012 Pathology  Stage TSSOV ppil De'a[”zely] Ty‘des[%']
Valo ) - 2013 g3 2008 y 2001
Female 0.7 0.5100.9 e Limited 89 6 o 81
= < 50 years 1.0 - s (Smal | EXIG;SW 0 32 49 1
> 70 years 0.5 031007 cell) ol = p = e
Comorbidities 0.580 | " - Py p=
No 1.0 -
Yes 11 0.6 t0 1.8 NSOLG " 7 % 3t i
ECOG per formance score 0.137 (Non-Smal | I 37 55 81 77
0to2 1.0 cell) v 3 49 83 35
3to4 2.5 0.8 to 8.0 T 3 23 68 u
Histology/Pathologic 0.001 Lung cancer Al 1 7 2 5
NSCLC 1.0 - - - -
SOC 76 010307 Site of Radiotherapy Episode
Clinical stage 0.001 Chest i % 8 -
| 1.0 - Bone 27 2 3 -
I 1.1 0.5t02.6 Brain 17 17 7 -
1] 4.3 24 t07.7 Other 14 10 2 _
v 2.5 14t044 Intent of Radiotherapy
Limi ted(LD) 36.2 14.7 to 89.5 —
Extensive(ED) 555 21.8 to 140.9 Definitive to chest % s % -
Referral Clinician 0.001 Palliative to chest 27 36 38 -
Special ist Physicians 1.0 - Adjuvant to chest 4 7 1 -
Radiation Oncologist 52.1 34.2 to 79.4 PaIIiative. to 3 % " _
Medical Examination 0.004 metastasis
General Ex(Test, Bone scan) 1.0 - 3% NSCLC, non smal | cell lung cancer: SCLC, small cell lung cancer .
Detai led Ex(Brain, PET-CT) 0.6 0.3 to 1.2

3% NSCLC, non small cell lung cancer; SCLC, small cell lung cancer; ECOG,
easterncooperative oncology group; Odds Ratio, adjsted adds rate; 95% CI, confidence
interval.
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Fig. 2. Frequency Distribution of the Rates of Use of
Radiotherapy for Lung Cancer at the Evidence-based with
County Level in Ontario and SEER the Busan &
Gyeong-nam(%).

Iv. DISCUSSION

o] WAMIA & o] 852
A ol E vEoR 3 ZAFA
2 e A)el 27bA) Fele] welo] gl
T REE ol AT Hle2 A %
43 o] &EI Al o]8ES H

(framework) 24 Z 2.3 7}x]7} At

=
_O|L
rir
[
o,
o,
o
1

WA 8977 FAt Foll WA A| = o F | 3977
(44%) ] $HAb= " W7l (NSCLC: 7]
31%, V7] 44%, SCLC®] W 7] 870 %th o= W
APAA 58] FA o] AA A7 (25%) KU ¢h8h &
= BEAH7%) =2 AFEEI NSCLC M7 1, T
719} SCLC AIgH 719 #xp7} ] 9hx] 5.4 Zieible)
w2 gdar Aol $kshA X85 ffal WA A
Toll ofF et FesetA R T RS Alolet
Agd £339%) 9k AAUTh319%) FH(6,11)3 v

=I=]
T

@ o] §F Aol PAMAR B U e
o AmARe Age] ther] MEOZ ALY & 9l
ou}, AFAIIE ojshd RAAA R e oAl
5449l BEsh Aue] Wrlo] WA AmE FH
4 agn ARARE h2A 2 o deA
a1t

=

Aol A A BAMIA & o] EELS 2% % S5
#1%), M= SEER#4%) A A2} F-AFstoh.22 814
PO R F7{3 SCLC LFIAE 90%= TF(36%), 1]
=7 SEER@#2%) A9} Hluldte] £9koit NSCLC L

AN

= FE B%E TF3%), U5 SEER@8%) *
294 o]_g_eo = z( ), ]“—'_1]_5 ( ) ]
ol mlalste] Lottt ol#gh o] AHo] w2 2
Al A BARAA R fFulge]l Ada T B
FHA R HEo] NSCLC 179 o] &ES v

f9lelgirka Az,

ol
e

z2 8k -39 NSCLC B7|8 WA g o] &8
& wdy wuwste] 7] 1020%, 7] 20%, II7)

¥
A

A

g

a

ojf

rlo

o

dr

N

E

2

= (o
of
fo

>,
2o
= a
o é
ol
o & \’%
i
ol
_‘)L
2
[
oY,
j:lu}
2 (o3
off
k-3
Ry
H
2L b

o Nk fo oy o= Y fomy o wE Ao HE
30,
N URIUNE SN
ol f—E
i%‘ By
X
ol
Lo
i
RS
52

-‘Eﬁrﬁtrﬁ_-E

o] PARAA Rl AR E o] &E FFS v
A e, v= SEERIY 2 gl A 704 o] 4k H]
AEHAY Vi, 7041 olstel nlel] dwk Jre7} k)
A8E WU AAH SR WAIA R H[ES Lol
S7bl wel ol E s SAE AHom gstAA g o]
LEE 92 AP w gadvia sgx e
hobd AR S E ke AEET He] Holl o

S A

199 Bayol glov B AF

)

VY




: 2384-0633

elSSN

: 1976-0620,

pISSN

"J. Korean Soc. Radiol., Vol. 9, No. 6, October 2015"

ekl M H HA o8&

=
B

I
4209k ¥ A Ak ek 2 2kol7t ¢l

(

o A

N

x
N

{57}

A

A

FAL(30%) &

&

# 704 o]4tel

=

oA

Ao
&
olo =z i}

L

L

El2] 9, W= SEER X Ho| ®r} v

1)

HAATh 2e)v NSCLC 189 o] 8828 L

R

=

=

H (ECOG;0-2)

A%y

gl

.

=Zz0

A& B]E&25%) Hihe s 5(75%)0] ol 7] <

V7] Bl

X
o)
on

=y
o]

0|

At

o

(84%)oll A

L=
=

B

A ] 2~(0] 2] o] Al

T

71, diF

S

=]

e

+e] (Cancer Management)

-
gl

A

W3, g el oreA)

3}

shel o}

o]

_(’),]

[e)

o ol

]

=

p=S

]

A

1 2

0}
,_ﬁ.o
oF
i
Tor

NI

s z

(site) X]

Y

5
&+
oy
oM
jp
T

~

;01_
o

g B Q1)

el F

o

A7 ol&E

Z]
ba

R84

icy
70

To°
B

A fagle g WAAAE & Eol

6(‘)]:

s

7ha

(¢}

]

3

o]l EER

&lo] A}

%

oFgTh AR

shtsl oz A

o

7§ el

~
o
o|J
R
)

a.\.mo

siek@

HA| 7}

ko)
had

T

ell=

S, %7 ¢ 5
CE

o

%

A

S|
&

a A

)

Aol
2l

L

e

oA A
o Aoz

ol w71 whitelth

=
¢}

o] ot 7h

iy
N
_ZT

plo

V. CONCLUSION
}4 NSCLCe] A% Ayt 2EH

<
o]

tack =3
ul SEERQ] A9} H]

o vepr

°

A

B2 2%, Ayt 2Eke]le, n=t SEERS] A9z}

]

T

[©)

-

1532 &%

o] &E Ajol=
7|7 ])ol A

[
S
.

)
A1 X

o} 2] X A H] 2~(Outreach

Fol A

A

p

T

SESEERIGEE SRR
3

oJare] A

=
[e

o]

@
o At WAl

T

3

=

=
Se)

=
e w

=
A2

R

}

9
i

=

o] #a it} Ul

Frbetar, Aafjol] wet #Heke] A 8A]
59%7} &Wk

WA A 27h A1 e
T

m71el 33%7F A
2, ol

AL B4

oy
o

NI

)
o
o

oS
o

o))

2 ATellA

B

oF-#]
399

T

fAT=

o]

29

Py

ol &E

o]

=%

o

Ak e}

o

=2

ga Aol7h 9le Aol

p

T

3}



400

"A Study of Clinical Model for Radiation Therapy in Lung Cancer Patients of Busan and South Gyeongnam Province”

A2~ S22 o] skl X AlE &g 9 [12] Oken MM, Cresch RH, Tormey DC, & d, "Toxicity and

2R A2A 725 OEhAE Yol WA E okl A} response criteria of the Eastern Cooperaive Oncology Group',
Am J Clin Oncol 5, 649-655, 1982

Hol7h Mg Zow daH

[13] Shdini K. Vinod, MBBS, MD, FRANZCR, "Underutilization of
Reference Radiothergoy for Lung Cancer in New South Wales', Audrdia
Cancer, pp. 686-694. 2010.
[11 "Annud report of cancer dtidtics in Korea in 2012", Ministry
of Hedth and Welfare. Korea Centrd Cancer Registry, Nationd
Cancer Center, 2012.

[14] london cancer dliance "LCA Lung Cancer Clinicd Guiddines
December” [.nhsuk], 2013

[15] Clinicd Guide line of the lung cancer,"Koreen Association for

[2] B, Byrd DR, Compton CC, Fritz AG, Greene FL, Trotti
Fage Y the Sudy of Lung Cancer(2nd ed)”, 2011

A, "Lung cancer In AJCC Cancer Saging Manud. 7th edition”,
Edited by American Joint Committee on Cancer (AJCC). New [16] Goffin J Lacchetti C, Ellis PM, Ung YC, "Evans WK: Fistline
York: Springer-Verlag, 299-323, 2010. chemothergoy in the trestment of advanced non-smal cdl lung

15 SddéF, Lodge M, Ashley S, "Sterentatic radictherapy (SABR) cancer. A systemdtic review', J ThoracOncol, 5, 260-274, 2010.

for the trestment of primary nonrsmdll cell lung cancer; [17] Laroche C, Wells F, Coulden R. Improving surgical resection
Systematic review and compaison with a surgica cohort”, rae in lung cancer. Thorax, 53, 445-449, 1998.

Rediotherapy and Oncology, 109:1-7, 2013. ) . .
[18] Bdl DL, Fisher R, Burmeister B, "Stage is not a reliable

[4] Langendijk JA, ten Velde GPM, Aaronson NK, "Qudity of life indicetor of tumor volume in non-smal cell lung cancer: a
ater pdliative radiothergpy in non-amdl cdl lung cancer: a preliminay andysis of the TransTasman Radiation Oncology
prospective study”, Int J Rediat OncolBidl Phys, 47, 149-155, Group 99-05 database’, J Thorac Oncol1, 667-672, 2006,
2000 [19] Haymen JA, Abrahamse PH, Lekhani |, "Use of palliative

[51 Von Dincklage ), Bdl D, Slvestri GA, "A review of dinicd radiothergoy among patients with metastatic non-smal-cell lung
practice guidelines for lung cancer, J Thorac Disease,(suppl 5), cancer, Int J Radiat Oncol Bidl Phys, 69, 1001-1007, 2007.

5, S607-622, 2013. ) ) ) )
[20] Erridge SC, Thomson CS, Davidson J, "Scottish Cancer Trids

[6] Tyldedey S Boyd C, Schulze K, "Edtimeting the need for Lung Group and The Scottish Cancer Thergpy Network. Factors
radiotherapy for lung cancer: an evidence-based epidemiologic influencing the use of thoracic rediotherapy in lung cancer--an
approach”, Int J Radiat Oncol Biol Phys, 49, 973-985, 2001 andysis of the 1995 Scottish lung cancer audit”, Clin Oncol (R

(71 The Cancer Coundl Austrdia, "Clinical Practice Guiddlines for Coll- Redil), 14, 219-227, 2002

the Prevention, Diagnosis and Management of Lung Cancer. [211 Sevens G, Stevens W, Purchuri S, "Radiotherapy  utilization in
Canbarra, New South Waes', Audtrdia Nationd Hedth and lung cancer in New Zedland: digparities with optimdl rates
Medical Research Council, 2004 explaned”, NZ Med J, 122, 43-54, 2000.

[8] Ontario Cancer Trestment and Research Foundation, "A plan for [22] Vinod SK, Barton MB, "Actud versus optimal utilization of
rdition trestment, province of Ontario”, 1995-2000. rediothergpy in lung cancer: Where is the shartfdl?', Asa

[9] Koning CC, Aats MJ, Struikmans H, "Mapping use of Pedfic J Qlin » 3 17, 2007

radiotherapy for patients with non-small cdl lung cancer in the [23] Tyldedey S, Zhang-Sdomons J, Groome PA, "Association
Netherlands between 1997 and 2008", Clin Oncol (R Coll between age and the utilization of radictherapy in Ontario”, Int
Radidl), 24, e6-€53, 2012. J Radia Oncol Bid Phys, 47, 469-480, 2000.

[10] Delaney G, Baton M, Jacob S, "A modd for decision meking [24] Erridge SC, Murray B, Price A, "Improved trestment and
for the use of radio- therapy in lung cancer”, Lancet Oncal, 4, surviva for lung cancer petients in South-East Scotland”, J
120-128, 2003 Thorac Oncol, 3, 491-498, 2008.

[11] Barbera L, Zhang-Sdomons J, Huang J, Tyldedey S, Mackillop [25] Laroche C, Wells F, Coulden R, "Improving surgical resection
W, "Defining the need for radiothergpy for lung cancer in the rate in lung cancer”, Thorax, 53, 445-449, 1998.

generd populaion: a criterion-based benchmarking gpproach”,

Med Care, 41:1074-1085, 2003, [26] Wassenear TR, Eick hoff JC, Jazemsky D, "Differences

inprimary care dinicians goproach to nonrsmal cdl lung cancer




"J. Korean Soc. Radiol., Vol. 9, No. 6, October 2015"

[27]

[28]

patients compared with breest cance, J Thorac Oncal, 2,
722-728, 2007.

Erridge SC, Thomson CS, Davidson J, "Scottish Cancer Trids
Lung Group and The Scottish Cancer Therapy Network. Factors
influencing the use of thoracic radiotherapy in lung cancer an
andysis of the 1995 Scottish lung cancer audit”, Clin Oncol (R
Coll Radidl), 14, 219-227, 2002.

Frat S Byhadt RW, Gore E, "The fects of comorbidity and

age on RTOG dudy enrollment in Stage 111 nonrsmdl cdll lung
cance patients who are digible for RTOG studies’, Int J Radiat
Oncol Biol Phys, 78, 1394-1399, 2010.

401



