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The goal of this study was to predict the health outcomes of lung cancer
surgery based on the Charlson comorbidity index (CCI). An attempt was likewise
made to assess the prognostic value of such data for predicting mortality, survival
rate, and length of hospital stay. A medical-record review of 389 patients with

non—small—cell lung cancer was performed. To evaluate the agreement, the kappa
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coefficient was tested. Logistic—regression analysis was also conducted within two
years after the surgery to determine the association of CCI with death. Survival
and multiple—regression analyses were used to evaluate the relationship between
CCI and the hospital care outcomes within two—year survival after lung cancer
surgery and the length of hospital stay. The results of the study showed that CCI
1s a valid prognostic indicator of two—year mortality and length of hospital stay,
and that it shows the health outcomes, such as death, survival rate, and length of
hospital stay, after the surgery, thus enabling the development and application of

the methodology using a systematic and objective scale for the results.
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FH 2 d Abole] vt E HEE W Ak 17 3 outcome) o HiFt Bk
o] #AE) o] Har glom, o] o5e] A e Fofel QoA S5 39 FHo)x}, F
7ol @4 g wha Qoh (@A, 2007).

st 1743 (outcome) AT-5 SI3iA A7 7HAE vhFdt @AE0] aeEofof s
g T8, 49, 2, S EA o s WieA] 23kEo] Qs Rk Elofof st
Qaoltt o] BAS A Jrpt 59 Ao FEs £t st BT F s Ao

H(Charlson et al., 1987).

SHPHES o A3 Ak AJAe] on] FESAY wEE v AsE ey 1
oh, B, 24 AAAS Hdadst Hd3 Fol ol £ett(lezzoni et al, 1992). A
2o 8249] 50% ol wHkdSto] Sl AoRE dHA jloH, A5 oFo] ke v
AE Ao® dEjA Qo] ofe gt &nkE Q1A # A857F F23ttH(Kane, 2006 : Baldwin
et al, 2006). 72 Aol dis] A5 A 3P A3E golsl= AL dF, AMGE, Al
ddE, Aressd 22 54y A5s
Efdo] AFHS Bk ofe}t Hel Aokl tefetAl Aol Qa1 e FAlolH,

2 =

o2 243 9% e w7k ASH 0 AUH T ek ko] TN E B
S4% dlmsh] A% WEE o), W19 FF, 9 den Buyom sehss, Sy
e /RS WAL, ol WER FA 23 gl B kel

e F9IAE ol S5 A% ek mTS WHEe] ASH 0T Ausle) A
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so] QA W AAEnt opet dEn|golut AAV Y 22 g5AdY ol &&
ASsh= T2 &EHol 23 9t (Libero et al., 1999; Liibke et al., 2003; Shah et
al., 2004 ; Charlson et al., 2007). AAZ ot Aot fwol ool =AHol 1
2%k At SollA SHIESALETE ol&dto] APEE, ALy, JEnEH 22 A8
AL o Fsh= 2o thdt elg st A5 H At (Newschaffer et al, 1997 ; Piccirillo
et al., 2004 ; Moro—Sibilot et al., 2005; Truong et al., 2005 ; Etienne et al., 2007).
ojgfdt =edAFolE B8t Ul e FRMIEO /5 RRe ddsAY, ot WgE
TA AL Qle A9 diF-Eolth o= AlEA SHdA dAdS dE | b gtk
ofA7EA] o Fofe] et I AE 27 D‘rﬁl 13, & o &ast A5 ool Xl
T AAA, ABAQ 7 A A7 Bast Aot (EAlE, 2007).

mraW 2 AelM e = H #2e] FWE S RIS ARE o] &-ste] CCI w9~
T2 ARESt 1 SH S fElvet skl A8 ks ot CCIAIG7F 11744 2
Tol el5go] JleAE AuE A Fr o] e FA wY Hdre dA9 AR S
oA 3AI Aol & AR o7 5T F ol TR SAETE gRletal o] & vige

A% 4 5 pelo] AW 9 £ 2A AFHuA 3
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(stage) 7} 3= 1841 o] =8 FUsAE e
H] AM 9 (non—small cell cacinoma) 3HAF2 A8k
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g 7)ol 71 BAE a2 2919 3] (institutional review  board, IRB)9] %<& wo}
20079 8E4E] 2008 28714 LR 7P efetat e 69l el oFTIERANE AF
skglom, NEE - g AsE shrojatk CCIE o]4-8te] SABISITHEAY €], 2008).
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g o2 CCIE ZAKH| 938t A4S M3kt (Extermann et al., 2000).

20



—Se—Won Kim et al : Health Outcome Prediction Using the Charlson Comorbidity Index In Lung Cancer Patients—

ZARE 8] APFEAA = ARGl e} A}%ﬂ 2 Ao ARE EAHS B3
Atk ol FAANE B AFYLAAEY 15 20079 19 ool AFgE A= Aty
71 UHTOH 2004 124€ ojdle] &8 W ﬁ& t2 AT AsteRlct whebA, Abg
SURTH 29 oy AFFES AbESte] TESISITE ol $xke] Apdeele] o
e AH—E% T T T5 9 A g5t 54 71eEd#[S00-T98] ol sl A
T g AP 9]RI[VO1-T98] el algsh= AFggdlo] eldow st ¢
A oA wjAISITE A7 Y FEUETEH HAYA ] GRS E 7| 2R Sl
&

_‘?‘_

—D’Fro

SttBrim et al,, 2003). ol2et ZAREE HROR A
T A7zt thgk AdA S AR veh st skl

ot
=
o,
~
L
o
ey
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Al Fe s S d8l AMREE =72 charlson comorbidity
index(°]3} CCI), cumulative illness rating scale(®]3} CIRS), index of co—existent
disease (¢]3} ICED), kaplan—feinstein scale(0]3} KFS) o] lth 2 o)A AMgd
CCIE 19874 Mary Charlsondt 18] £80] os /g Zg5oln Guleaas o
FOE 19 AEES AdS5s] st AF7IEAE 2ARE wtEoE ZRE gt (Charlson
et al, 1987). o] &7 19709 subdgel disl] FRPdEs 7HAA &2 8359 AFY
A ] WA ERPEE R SRS APERIE vlEe] 28k 1, 2, 3, 67 7 A
& folsta, o]9f o] A4zt fAtel| gt sRMHEATE we7] 28 AAFETHCharlson
et al, 1987). AH&-3}7] élo]o}oq ozHgl AEAT 5 ofg HopoA FE¥w gt o
o7 F AFE AEY F 0, 1, 2, 34 B 0, 1, 2+ 9 AFE WFIAA F
Zhe, S AR (GAL BEt ksAb el ogt FRPEE SAFARE 1565 -202 olui7t
*gﬂb ket W %@E o]th(Beddhu et al., 2000). ]| wka] CIRSE Al#®

=Ho)A Holulrh= 7%} Jo] glou} FHHAZ =ZTE =R Aow 7 AL ukg)
0 ~4R 072 Fste] Aggaly] witel CCIET ARt SlolA & o A4 A4

o7 3= A4S 7PN dkMiller et al.,, 1991). ICEDE etat Ao 4
= A .1717.%_ A%k Ao Am g AHATE =2 Ao0® 4R qloy
(Bennet et al., 1991; Guadagnoli et al., 1997; Greenfield et al., 2000). t+& 5

5 a—‘_TLoﬂ H]OH AAAE AZETF Y A Ao Baet vdS 7x 1 Qlth KFSE
W A diaks Eskste] theFet SAS 7RRl $xe] AEEI ARRAE gets
‘CE] g8y 3 oy A4 Mgt TA7E 9% 4+ vh(Kaplan & Feinstein, 1974;
Extermann M et al., 2000).

2 QoA CCIE ol§sto] e S4a5om CCl % 95014 082 0, 13

r:lo
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A5+ SPSS window 12.0 versiong ©]&3te] #4110 4] Y& tha3 )
6742 ARl 9&l 2AF HoloH ZARIE AlF & 357}91 3oz SHAN}t dupt

AA|et=A] ZARRE AAEE FrFekGith g2 200195H 2004 djdde] 184
A

O-La

oVl g Bt o} B4 F 709 Tz %—%é}ﬁv}. o5 709l thal @ Bel 3
WA % gor Tdel 47 951% 238 B9 ANE BTE T BWPES 5
HES Ak o] 7039 B4 F 2ApIEY 2oz 8] AL 6230 B
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] Ht}

7}d}k(kappa) #b= Blarste] SH2E AR EE glotete ARE &850t 7] A
¢ A= HEES /\}%0}01 <0.20:poor, 0.21~0.40:fair, 0.41~0.60:moderate,
0.61~0.80:substantial, 0.81~1.0:almost perfect>Z H 7}t th(Ladis et al. 1977).
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8 AFE SHUSR Bl Agolie EAAE IR e Al C n$9r
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T A7 R 3RS AAIT
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Qg B VYR F71¥ 0w, 27 A BT aiaEo]
. CCI9] 107} grdrof ol B3 dA&< 2l ¢ A e i ddel o9

90%°179] LA&o] eI

Table 1. Kappa statistics for inter-rater agreement of CCl measures

» Pattern of Agreement agreement
condition kappa

N/N N/Y Y/N Y/Y rate
Coronary artery disease 61(98.4) 0(0.0) 1(1.6) 0(0.0) NA® 98.4
Congestive heart failure 62(100.0) 0(0.0) 0(0.0) 000) NA 100.0
Peripheral vascular disease 61(98.4) 0(0.0) 0(0.0 1(1.6)  1.000 100.0
Cerebrovascular disease 61(98.4) 1(1.6) 0(0.0) 000)  NA® 984
Dementia 62(100.0) 0(0.0) 0(0.0) 000) NA’ 100.0
Chronic pulmonary disease 56(90.3) 1(1.6) 1(1.6) 4(6.5) 0.783 96.8
Connective tissue disease 62(100.0) 0(0.0) 0(0.0 000) NA 100.0
Peptic ulcer disease 59(95.2) 1(1.6) 0(0.0) 232) 0792 98.4
Mild liver disease 61(98.4) 0(0.0) 0(0.0) 1(1.6)  1.000 100.0
Diabetes without complication 49(79.0)  4(46.5) 232)  7(11.3)  0.643 90.3
Diabetes with complication 60(96.8) 1(1.6) 1(1.6) 000)  NA® 96.8
Hemiplegia 61(98.4) 0(0.0) 0(0.0) 1(1.6)  1.000 100.0
Moderate to severe renal disease 62(100.0) 0(0.0) 0(0.0) 000) NA’ 100.0
2nd solid tumour 61(98.4) 0(0.0) 1(1.6) 000)  NA® 98.4
Leukemia 62(100.0) 0(0.0) 0(0.0) 000) NA’ 100.0
Lymphoma 62(100.0) 0(0.0) 0(0.0) 000) NA 100.0
Moderate to severe liver disease 62(100.0) 0(0.0) 0(0.0 000) NA 100.0
Metastatic solid tumor 62(100.0) 0(0.0) 0(0.0) 000) NA’ 100.0
AIDS 62(100.0) 0(0.0) 0(0.0) 000) NA’ 100.0

* p<0.05(HO: kappa=0)
* Comorbidity was present in only one data.
> Comorbidity was absent in both data.

2. Ao S U CCIEAol w2 S4

— o

ot HAAE FH g3k} 389S to R o EAoAMe AR @AJo] 2871
(73.8%)£E o4 102 (26. 2%)01] Hls b7k BokoH, 65415 7102 o AT
oA 6541 mlwko] 142%8(36.5%), 6541 o]do] 24778 (63.5%) 0.5 YEFsTh YAHA]
gAEoM = HGE A% (lobectomy)©] 2839 (78.0%) 0.2 7P Wgton  <JSH 44
Al (Bilobectomy) 247 (6.6%), #7144« (wedge resection) 169 (4.4%), HEA=
(pneumonectomy) 4078 (11.0%) 0.2 YEelth 49 555 &7t WrldA+= 1717}
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200 (51.4%) 0.7 7} w@ekom 37] 1099 (28.0%), 27] 778 (19.8%)¢] 1 HE °]3
1, 47178 7P AL 39(0.8%) 22 YERITHTable 2). CCIZF 091 A= 2674

(68.6%), 191 7% 848 (21.6%), 291 A 38%H(9.8%) = T X477} W& 5 3
RS el B vebdsh 5% F 200 A 1893 OOV 02 A% 73
(38.89%), CCI7} 191 7% 79(38.98%), 20]7d91l ¢ 41 (22 22%) 2 JElS ¢&
T Q7S CCI A< O?:_] A5 H4 20.164, CCIAT 19 45 17.899 CCIA 4 3¢
749 18.059 9 H+g Yekit drba 546 m& CCI A4 Wrsted dist 244 9=
k3 29tk 65418 71307 8 A7 TEo] CClol w}a} olgh 2pol7k Qe Zlow u
ERstth w3 AR BAEET, W (stage), = T 249 ol AMPeME BAAHORE
o5t YEbstH(Table 2).
Table 2. CCl score of the study population
CCl Score
0 1 2< P-value
No. of patients(%)
Sex
Male 192(49.4) 61(15.7) 34(8.7) 0.650
Female 76(19.5) 22( 5.7) 4(1.0)
age
<65 114(29.3) 23( 5.9) 5(1.3) 0.000*
>65 154(39.6) 60(15.4) 33(8.5)
Surgery
wedge resection 6( 1.7) 7(1.9) 3(0.8) 0.007*
lobectomy 199(54.8) 60(16.5) 24(6.6)
Bilobectomy 21(5.8) 2( 0.6) 1(0.3)
pneumonectomy 27( 7.4) 5( 1.4) 8(2.2)
Stage
1 124(31.9) 51(13.1) 25(6.4) 0.032*
2 57(14.7) 12( 3.0) 8(2.1)
3 0l&t 86(22.2) 21( 5.4) 5(1.3)
1-year mortality
survival 264(67.9) 81(20.8) 36(9.3) 0.283
death 4( 1.0) 2( 0.5) 2(0.5)
2-year mortality
survival 261(67.1) 76(19.5) 34(8.7) 0.017*
death 7( 1.8) 7( 1.8) 4(1.0)
Length of stayt 20.16+12.9 17.894+8.0 18.05+8.8 -
* p<0.05 by Chi—square
T mean®SD
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3. CCIRI4ofl TE 42 % Ajgto)Ea
A Sy ET0 £4 F 24 olulel Ageliel it 98e 1) flekel 2449
Sl AAE daE B A A", B7PF B Al CCL HETE 1954 2

& T 24 oy APg FEo] Zbzt 394, 5.34) =
oxm EAXHOZE e 2107 YERYTH Table 3).

Table 3. Logistic analysis on the 2year-mortality by CCI
Exp(B) P-value
1
stage 2 2.553 0.188
3< 4.742 0.010+
female
> male 0.677 0.655
<65
a0 >65 1,536 0.478
0
comorbidity 1 3.879 0.018+
2 5.287 0.019+
reference group: Sex(female),Age (<65),stage(1),co—morbidity scale (0)
# p<0.05

CCI A8t 2d AEENY] ARdS 2] st & @ —nto]of (Kaplan—Meier)
REEA o= CCl A4 04 83.33%, 178 77.78%, 274 olAol|A 57.14%% CCIH
S} Z7VEE BEAA 0 R §98H 7HAskithlog rank p =0.046) (Figurel).

4. CCIR|=rof E 2 = MAT[ZH o5
L] B37b 2508 A9 £25 B AARD(log) = WSS 7 24T

249 75 A9 o ANaae ANan

A AT A7zl 1.079 sold
& g em, CCIAE7F 091 7ol wlef 29l 73‘% 1069 Soltht ol A8z
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Figure 1. 2-year survival after lung cancer surgery stratified by CCl

Table 4. Length of stay in accordance with the CCl
(Unit:day)
CCl model
B P-value
1
stage 2 1.18 0.287
3< 1.17 0.304
sex female
male 1.05 0.157
age <65
=65 1.06 0.049+
0
comorbidity 1 1.07 0.043+
2 1.06 0.287
reference group: Sex(female) ,Age(<65),stage (1),co—morbidity scale(0)
x p<0.05
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V. 3 z
BT oR|Z 422 o] 43 TEH AT S4d AT H 842 gos
2N, FdE AT oa AR E2A} o] FojH o, oleldt ARE 7|2 ]
2749 A

|21 A St Fetste] e A% sEAS &
PRl M w0 BA Y g35 Stisii 7] &l (Birim
et al, 2006 ; Kenny et al, 2008). 181} §J9} &2 A5 AAZ s}
S FaHUA s 34 A5 WEsld 15 T HA Yot

Az, Aol vA= G glstA] Zatgith
e ZAF A B FHEEC] 0% 75 7Hkgke] Aty
= Gk 7Rk 0.64% 713 1;@ T EF FFo
ST AEE HO i, 72 9]¢ Fhokgke] AXtE BxE st s H s Avld
3k ASvIE EES g, S st AEE S 9 ]—'—E HolH

AT A= Sl e 50 o 29 SAte] st ZARE CCT Al

T 0.58% & AFeA o =A Yok (S, 2009). FE8F Extermann & (2000) 118 9
oJul obskatE Ao Bho] 21 o] ojatefA < N}x}ﬂ AE = 0.74, 189 3% &4
A= 0.945% Yehd A7 AdE3 Hlusto® 2 A4 %Z* ARt Holdk AFEE YERY
t}. B o -?—@4011*1# Ue}So] A AR T 24 P4Holglon JRy|2An Ry
Bl 9 ARl &) vlwA dakE %010}74] ORI X]‘F% Sl A=Y As
A2t AR AFE wfEo R B Ay B A A £HS Ao *P}i%‘?}.
% ATE Foll A%, A, BrIe 2 849 g B gEol v
 AEE FY AFASE I Fe
]01 (Kaplan—Meier) =24, t}5A413

4
U] Abgel s, A g CCIA%7H ADS S AFeHEe] £11(3=3.9, p-value=0.018 ,

(@}
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[\l
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93
"*:
rdB

4 ohe) 47
AelA 4w g e

EQL X
ok rr
o[}l B
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B=5.3, p Value 0.019), B&go] "olx 1 (log rank p=0.046)5% 5 AYLLF Z7}
T8t 58S 7= AoE YERT

W71 A ] 4267 ] HIAAEAE O 2 AAES W A AFellA CCIES 24
gkl ol wlsl 27 o]l dellA e T APESAY FeR A AFEdel ° =%
(Wang et al., 2007). =3 Birims (2003) 2] 2058 2] Ax}A 8] AA A b T4 8kato) A
CCIE el A= & T Sle 78 T 24 A5l #3t Aelr, 9, F=X8
T, 9 2AY S TR T #=ol flsla, CCI 3~47wke] A9ld=
9.8(95%CI 2.1~45.9) 2 F2 ¥WF A% F7kek #d Slvke A2 % CCAs7E 57t



s A4 o7t £4 drhe 7|EY A7ATst AT & 5 Stk
e W Aol A7 2 A7 A AL R A IEeke] dATE ol st Qﬂrf"‘

o 2 AFeM e oS5 o] dskA] AskeAEE
st £ Bt (Librero et al., 1999 Nuttall et al., 2006
; Matsui et al., 1996). Birim (2003) ¢ A7-elA = ALLell thdt CCIe JaF A4
O = FosA AR, CCI7F 27hedr= B AdLdT7t ot S7hekith

T ¥ ANE FEUFE & & dyelMe CCZF 1 el 0dET A7)zt
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Al o3l Abol 1.069 B Bae & o AT akAR AR
& AA Gtk o)== CCI7F &eH] Aele] o] dof Wik Fubi
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(Newschaffer et al, 1997 ; Klabunde et al, 2000; Klabunde et al, 2002 ; Klabunde et
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al,, 1987). =77k 7 A 20 ool @ A7 R 59 #st glo] ItZ 451
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