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Relationship between chronic obstructive pulmonary disease (COPD) assessment test score and prognostic

factors of COPD patients

ZHANG Jing-xi, HU Jian-jun, XU Jian, ZHAO Li-jun, BAI Chong, LI Qiang”
Department of Respiratory Diseases, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To observe the correlation between chronic obstructive pulmonary disease (COPD) assessment test
(CAT) score and prognostic factors, so as to investigate the value of CAT score in predicting the prognosis of COPD.
Methods A total of 81 patients with newly diagnosed COPD in our hospital during Jul. 2011 to Sep. 2012, without using inhaled
corticosteroid (ICS) /long-acting 8, agonist (LABA) or long-acting antimuscarinic agent (LAMA) , were divided into group A
(low risk. less symptoms) ., B (low risk, more symptoms), C (high risk, less symptoms) and D (high risk, more symptoms)
groups according to Global Initiative for Chronic Obstructive Lung Disease (GOLD, 2011 edition), and the patients were given
ICS/LABA or ICS/LABA + LAMA treatment for 3 months. The CAT score, age, smoking quantity, pulmonary function
indices » body mass index (BMD) , 6-min walking distance (6 MWD) , modified medical British research council (mMRC) dyspnea
scale. and the times of acute exacerbation of COPD (AECOPD) in previous one year were collected before and after treatment.

The clinical characteristics analysis and correlation analysis were performed. Results The average age of the 81 COPD patients
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was (66.27+8.52) years, with 88.89% being males and 85.19% having smoking history. The proportions of group A, B, C
and D were 8. 64%, 30.86%, 4.94% and 55.56% before treatment, respectively. The values of the forced expiratory volume
in one second (FEV, ), predicted amount as a percentage of FEV, (FEV, % Pred), forced vital capacity (FVC), predicted
amount as a percentage of FVC (FVCY% Pred), peak expiratory flow (PEF), predicted amount as a percentage of PEF
(PEF%Pred), and 6MWD in CAT score =>10 groups were significantly less than those in CAT score< 10 group (P<C0.05).
The above parameters were not significantly different between patients with CAT score being 10-20, 20-30 and =30 groups.
mMRC scale and times of AECOPD in CAT score =20 groups were significantly higher than those in CAT score< 10 group
(P<C0.05). No significant difference in FEV, /FVC was found in different CAT score groups. The CAT score was significantly
correlated with mMRC scale (pre-treatment »* = 0. 417, P <(0.001; post-treatment »* = 0. 19, P<C0. 001), 6MWD (pre-
treatment r* = 0. 320, P <C0. 001; post-treatment r* = 0. 19, P<C0. 001), pre-treatment FEV, (+* =0, 177, P =10.001 5),
FEV, Y% Pred(+*=0. 125, P=0.002), PEF(+*=0.164, P=0.002 4), PEF% Pred (+*=0. 129, P=0.007 6), FVC (+* =
0.098, P=0.021), FVC%Pred (+* =0.094, P=0.024), FEV,/FVC(* =0. 101, P=0. 005 7), and AECOPD number
(r*=0.059, P=0.028); and not correlated with the quantity of smoking (+* =0. 041, P=0. 083), BMI (+*=0. 00, P=
0.89) . and post-treatment FEV, (+* =0.01, P=0.22) or FEV; %Pred (+*=0.003, P=0.09). Conclusion COPD is prone to

occur in the male smokers, with the highest proportion found in group D. CAT score has a good correlation with pre- and post-

treatment mMRC scale and exercise capacity, suggesting it has a potential for predicting prognosis of COPD.
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Fig 1 Relationship between CAT score
and duration of quitting smoking in ex-smokers

CAT: Chronic obstructive pulmonary disease assessment test
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X1 KA COPD BEEWIGKIFIE

Tab 1 Clinical characteristics of COPD patients in different groups

N=381
Ttem® Group A Group B Group C Group D
(=17 (n=25) (n=4) (n=45)
Age (year) 66.86+9. 21 65.84+7.57 70.25+8.52 66.06+9. 10
BMI (kg * m™?%) 23.03+2.65 22.46+3.76 23.51+1.90 22,6644, 27
Smoking quantity (pack-year) 28.90416. 34 43.29+23.00* 4 30.01410. 11 47.45424,32" 2
FEV,/FVC (%) 61.8946.55 60.6746.67 65.2544. 22 53.2449.83
FEV, V/L 2.26%+0.58 1.374+0.50" 1.01+0.25" 1.02+0.34"
FEV, % Pred 83.85417.29 65.63414.48" 53.0049. 25" 48.00+14. 95"
FVCV/L 3.47+0.83 2.3940.70" 1.56+£0.50" 1.93+0.56"
FVC%Pred 110.01419. 11 83.74416.45" 64,.50+7.71" 70.434+17.27"
PEF v/(L s~ 1) 5.33+1.24 3.474+1.52" 2.78+1.81" 2.62+1.17"
PEF % Pred 69.45415.13 51.80416. 46" 42.12422.60" 37.73+14.87"
CAT score 6.06+3.56 18.32+£5.33 6.2543.22 23.534+7.53
mMRC scale 1.0140. 89 1.904+1.33*4~ 1.33+0.57 2.52+1.03*4
6MWD //m 333.35+80.11 274.53+68.43* 4 348.32416.97 242.21+85.35*4
AECOPD 0€0) 0.8(0, D 4.5(3.2, 5.5) "4 3(1.2, 4.75) "4

2; Numbers of AECOPD presented as median and four percentile, others presented as ¥ 4s. COPD: Chronic obstructive pulmonary
disease; BMI: Body mass index; FEV, : Forced expiratory volume in one second; FVC: Forced vital capacity; FEV, % Pred: Predicted
amount as a percentage of FEV, ; FVC% Pred: Predicted amount as a percentage of FVC; PEF. Peak expiratory flow; PEFY% Pred:
Predicted amount as a percentage of PEF; CAT ; COPD assessment test; mMRC: Modified medical British research council; 6MWD.
6-min walking distance; AECOPD: Acute exacerbation of COPD. Group A: Low risk, less symptoms; Group B: Low risk, more
symptoms; Group C: High risk, less symptoms; Group D: High risk, more symptoms. * P<C0. 05 vs group A; © P<C0. 05 vs group
C; 4 P<C0.05 vs group B

& 2 TR CAT 454 COPD B3 I PR
Tab 2 Clinical characteristics of COPD patients in groups with different CAT scores

N=381
Ttems CAT score<<10 10<CCAT score<<20 20<<CAT score<30 CAT score=30
(n=28) (n=134) (n=27) (n=12)
Age (year) 68.61+09. 40 64.52+7. 24 66.85+09. 28 67.18+8.51
BMI (kg * m™?) 23.7742.39 22.8143.23 22.004+4. 41 23.07+5.84
Smoking amount (pack-year) 27.23+14.11 43.61+21.22 45, 14422. 20 50.52+33. 28
FEV,/FVC (%) 63.15+6.58 57.53+9.63 56.91+38.46 49.11£9. 54
FEV, V/L 2.25+0.58 1.214+0.52~* 1.0640. 24~ 1.0940.59*
FEV, % Pred 79.12426.13 57.62+19.39* 52.00+11.51" 49.55+19.57"
FVCV/L 3.47+0.79 2.16+£0.69* 1.9340.54~* 2.2440.82"
FVCY%Pred 110. 68+19.73 77.13+16.12* 70.56+18.24* 78.16+21.85"
PEF v/(L+s™1) 5.32+1.24 3.33+1.57" 2.38+0.84" 2.98+1.64"
PEF % Pred 69.40+15. 10 46.54+17. 87" 38.55+13.80" 41.00+21. 03"
CAT score 5.12+2.29 14.9142.99 23.52+2.54 33.18+3.45
mMRC scale 1.1440. 89 1.19+1.11 2.38+0.76* 4.00+0. 34"
6MWD //m 353.32+57.57 263.58+86.32" 263.43472.59" 216.01471.53"
AECOPD 000) 1€0. 3) 2(1, 3.5 2.5(1, 4.5)"

*: Numbers of AECOPD presented as median and four percentile, others presented as x&=s. COPD: Chronic obstructive pulmonary
disease; CAT ; COPD assessment test; BMI: Body mass index; FEV, .
capacity; FEV; % Pred: Predicted amount as a percentage of FEV,; FVC% Pred: Predicted amount as a percentage of FVC; PEF.
Peak expiratory flow; PEFY% Pred: Predicted amount as a percentage of PEF; mMRC: Modified medical British research council;
6MWD: 6-min walking distance; AECOPD: Acute exacerbation of COPD. * P<C0. 05 vs CAT score<10 group

Forced expiratory volume in one second; FVC: Forced vital
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0. 320, P<<0.001), AECOPD ¥ % (+#* = 0. 059, P=
0.028)F K, 5 BMI(+* =0. 00, P=0. 89) , W 4 &=
(+*=0.041,P=0.083) LXK,
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MH., BEIRIT G CAT P 8IRI7F i T B (P<
0.0D) BT A 9 Bl E WL B %R 11, 117, H
o1 BRBYT 2 A JE PRYT RO B SR AT R AR L 3
BT 1A H IR 2T 5 A 4745 1k 2, 1 1 1A ik
I BAMRAT I D RE R A & 6 MWD 56, 4 9112537,
HABRFZ TN AECOPD & A4 il ik KW g, 8%
FEV,/FVC, FEV,, FEV, %Pred, mMRC 4 % K&
6MWD 5iG77 T A 2 S g it X, R 3,

& 3 COPD BERITRIE CAT 14,
il T B€ .mMRC 53 4% 15 Bh it 77 bb 42
Tab 3 CAT score, lung function results, mMRC scale
and 6 MWD of COPD patients before and after treatment

n=72, xts
Item Before treatment After treatment
FEV, /FVC (%) 56.9249. 32 55.23+16.57
FEV, V/L 1.25%+0.55 1.32+0. 54
FEV, % Pred 57.57419.50 57.33417.99
CAT score 19.73+8.61 11.07£7.91~
mMRC scale 1.84+1.11 1.17+0. 86
6WMD //m 283.68+82.89 309. 904100. 15

COPD: Chronic obstructive pulmonary disease; CAT : COPD
assessment test; mMRC: Modified medical British research
council; 6MWD; 6-min walking distance; FEV, : Forced expira-
tory volume in one second; FVC: Forced vital capacity;
FEV, % Pred: Predicted amount as a percentage of FEV;.

** P<C0. 01 vs before treatment
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6MWD(* =0. 19, P<<0.00 DA X, 5 FEV, (' =
0.01, P=0.22) .FEV, %Pred(+* =0. 003, P=0.09)
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BH mMRC 7K Sz g it 734056, AR Z iR W%
[R5, 38 s H B BT COPD 1S B9 ¥ 7 1
UINIER

2011 ML GOLD 48 B 1 Wk 42 Hh Ly e A% 952 9 3z 1
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ZAF Lk 2 B A AT 1 A 3 B WOR 5 R EE A L TR
A B PR R O AT B S in DR HRE PR B 1 RS L
)T 15 5 (2) ¥ 43 FE 2 BV 7 244 b = 56 w1 PR 32 W
COPD, {HARAT i T REAS A, Fe 7 200 o 2 sl A0 87
IRIT AR E M IS T T U AR IR AT A5 1R R T 5 (3)
TE 22 1 1% e T 125 45 3 T 30045 ) 09 245 ) 1 3 R
JPRCR AL, R E AN T, LR R R
COPD (1 -4 & 3 100 T 100, B3 A R 97 IR 45
SR,

[ A AS [] BA S BIF 5 485 51 % B, b T GOLD2011 5



« 844 -

B OFEEKRF¥M 2013458 AL 4 B

FEAE SR ALD 2 B AR SIS R IR M A I
TATFFE A5 AL FL i [N (R AT R 55 A0 8 7R R A 1 SR
TR IEZIERHIRT AL, RAMTEAR Y BH LT —B
B[] TERRYA YT S o R3S BRI DR 43 21 23 Bt o 97 380 i B
773 502 0 E i 40 05 DT g — 081 AR A ) R 43 2H 45
B T T i 1 28 T 5 Bl A A A T AR TS SR Ak 2k
I HITRYT W 2 AR 2 1S [] P o L 2 (AR R T
) — I PRERA

WA B FH WG W EESHiE. A0
FEHR AT & B Al CAT PE43 /N B8 I e 8 34 il o)) B8 bk
BHBEEME RS R, H CAT a5 &
FHEZIAIBITHIN FEV, & FEV, %Pred &3
O HR R = ZOR A IR YT R R WS A IR T S A T
TH RIS 5 B 21697 5 B EURIT A Y
e FEAT G, [A) I 6 RO AR 1R 7 I A8 i AR AR
A RS W R T e R T 3 S IR TS 2 LB
0 P A il T R L T I PRI M s A S s B i
T B I IR Y7 IR, PG CAT 343 i AS BB 1
i T, R 5 i D) g R BAH Ab e, 28 F T
COPD 3 M RBP4 L LA PR IR A B YR T .

I PR b R T B 7 R R 3 A B % 1 B o A7 A AR
TC k¢ U D) REAG: A B AF B0 AT A BOm 5 PP AL 2k
FLWTRE . ABRFIEEE R BoR B E R RAT KLk
TRITHTAY CAT W43 5 58 il o fe 47 B A A8 Gk i
JRITHT CAT PF43F=10 4319 3 4B E B Bt DI e F6 A
18 BT I <10 J3 3 B AR, I 2 DRI k48 20T ey, He v
FEV, F&%29 1 000 mL,FEV, %Pred F %) 19% ,F
PIETF 60% LR L1 10 43 LA b Bl 25 20 B i 16 v il 3
REFR AR I 22 5 TCGe 24 3 L $2 7R CAT P14 an 2k i
10 R B E MR ERE E LT
GOLD [IZ¢ 5 ¥ ™ 8, GOLD2011 87 H 6 CAT ¥
A3 LA 10 4320 SR 43 S i R A B R E A LR A
AT CAT W4r=10 4 [BRE TR B35 22 T <10 734,
FATA R ARIFHET CAT P43 R T 8/N T 10 43 5 S
SR T e R A — S 4r UK, CAT P43 2 15
ELA TR0 AR L AT 75 B R AL I PR BF 5% ok it — 2P iE
52, Raghavan 'S R B CAT B A H PR 2T H
43453 5 COPD 2 W HAT 18 3540 e L al/E Sl 2t 55
A ELAE WG S ) v i N O A T L AR Ok A
T 1.1 4 COPD &3,

W AR L IE B2 B COPD f & /) & fa [H
R ARHEGE R 85 % LA b R E A K I IR AR s L PR IE
B S COPD X R % Y], AWFFEEE R Bos e

N 55 WA AR 25 11 W R e 35 AR 4 )L AP 2 CAT
PEOMRYT BT 25 5 00 12 3 S 3 7R R 5 1) & % 1T DA
FrEefi1E . 25 COPD W &L & e i A s ] ik 4 B
H CAT W2 MR E R 18 S B E R H A 2
B 67 COPD Y 8 2+ W4 Jite . A Bh 0l e /B
Il ARAE AR . BODE 48 802 H A7 1 T Wr COPD & 3%
TG B — 28 A 4R bR Y 4G BMLLFEV, % Pred IFF
W TR S+ 50 S 32 i 7 4 8 bR, A58 & BUIE T R
) CAT 114355 5 BMI JoAH ek, iF— 25404 & 3L
RITJE I CAT ¥4+ 5 FEV, M FEV, % Pred ¥ & I,
ARG, AR 5 S AR A TR A G

B £ 40 COPD B FTE IR E CAT 1
3 AR AT T R ATG L B R FRE A I DRRE PR B S i L 3
B CAT 1745 1T FH T PPk 97 28 HL BB A% PRk |y {5 b
REFEIRIT R, EAABEPTRMNHRAT
ICS+LABASK LAMA, B T CAT ¥4 i BE AR A1, i
Hiz it I e AR A AR W SE ., B
HIX T ALB 248 N ICS B Ir e A i % JE 2
SIERIE = COPD &9 AL i ot 38715 22—,
FATERE T 1ICS+ LABA #4750 AR YT . 45 8 R K
GIRYT RENS 35 WO AR IR L R IR T 4 ) R DL )
AR,

25 LR A B A ST R 3R AT R B, COPD
kT BRI E b Dl fem. CAT W4
BEAT AT COPD H 35 A1 T i H AR EITAL 7L I
55 5B IR W PRI ME 48 KU S Bt o AR G A B )
Wi COPD £ 4 15 i s e,

4 FlEEHR
JIT AT A 2 P WA SO B AT ) 45 0B 58
[Z % X #t]

[1] GOLD Science Committee. The Global Strategy for the Di-
agnosis, Management and Prevention of COPD, Global Ini-
tiative for Chronic Obstructive Lung Disease (GOLD) 2011
[S/OL]. [2013-03-10] http://www. goldcopd. org/

[2] Dolan S, Varkey B. Prognostic factors in chronic obstruc-
tive pulmonary disease[ J ]. Curr Opin Pulm Med,2005,11:
149-152.

[3] Matkovic Z, Huerta A, Soler N, Domingo R, Gabarriis A,
Torres A, et al. Predictors of adverse outcome in patients
hospitalised for exacerbation of chronic obstructive pulmo-
nary disease[ J ]. Respiration,2012,84:17-26.

[4] Anthonisen N R, Wright E C, Hodgkin J E. Prognosis in



508 . SRR R, A5, A8k BH ZE M 5 09 A I 43 4518 1k EL S A i 95 95 S R 2R A 56 1k 43 AT e 845 -
chronic obstructive pulmonary disease[ J]. Am Rev Respir [147] BRF A W2l 18 v BH 28 4 il 5 0 i 35 4 1% I & PE Al

[6]

7]

[8]

(9]

[10]

[11]

(12]

[13]

Dis,1986,133:14-20.
Dodd J] W,Marns P L,Clark A L, Ingram K A, Fowler R
The COPD Assessment Test

P, Canavan J L, et al

(CAT)
rehabilitation[ J]. COPD,2012,9:390-394.

LHOE FRUAE B S0 8 . COPD Fe e 01 iR & WE4E
BRI A TP R R Z /HE R RITRBOR Y CAT &2 R 1T
AL, ZREE K22 4l BE 24 R, 2012, 31 294-298.
AR IR 2 2 PG 2 43 2 18 M HL 98 1 Jili 5 g 2 41 18 b
BEL 2 1 il 2 56 12 98 15 1 (2007 AR BT RO [J]. TR A 45 %
FIE I, 4% 75,2007, 30:8-17.

SE R LM SN . A% B S I T A K
SCREUIG PR B 8 SO BEANR [T, AR 25 1 IR I 2% 3
2011,34:256-258.

Bestall J] C,Paul E A, Garrod R, Garnham R, Jones P W,
Wedzicha J A. Usefulness of the Medical Research Council

short- and medium-term response to pulmonary

(MRC) dyspnoea scale as a measure of disability in pa-
tients with chronic obstructive pulmonary disease[ J]. Tho-
rax,1999,54.:581-586.

ATS Committee on Proficiency Standards for Clinical Pul-
monary Function Laboratories. ATS statement: guidelines
for the six-minute walk test[ J]. Am J Respir Crit Care
Med,2002,166:111-117.

Nishimura K, Izumi T, Tsukino M, Oga T. Dyspnea is a
better predictor of 5-year survival than airway obstruction
in patients with COPD[J]. Chest,2002,121:1434-1440.
Pinto-Plata V M, Cote C, Cabral H, Taylor J, Celli B R
The 6-min walk distance: change over time and value as a
predictor of survival in severe COPD[J]. Eur Respir J,
2004,23.28-33.

Jones P W, Harding G, Berry P, Wiklund I, Chen W H,
Kline Leidy N. Development and first validation of the
COPD Assessment Test [ J]. Eur Respir J, 2009, 34 648-
654.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

BOIEL]]. B4, 2011,17.3286-3288.
Hurst ] R, Vestbo J, Anzueto A, Locantore N, Miillerova
H, Tal-Singer R, et al. Susceptibility to exacerbation in
chronic obstructive pulmonary disease[ J ]. N Engl J Med,
2010,363:1128-1138.
Soriano ] B, Alfageme 1, Almagro P, Casanova C, Esteban
C,Soler-Cataluna J J,et al. Distribution and prognostic va-
lidity of the new global initiative for chronic obstructive
lung disease grading classification[J]. Chest, 2013, 143
694-702.
PBEAR G 2 AR M BE. 69 ) COPD |3 CAT 43 5
MMRC A3 HISEVE S 1 [T, it S 25 . 201,29 7-8.
Raghavan N,Lam Y M, Webb K A,Guenette ] A, Amorn-
puttisathaporn N, Raghavan R, et al. Components of the
COPD Assessment Test (CAT) associated with a diagnosis
of COPD in a random population sample[ J ]. COPD, 2012,
9.175-183.
Mannino D M, Buist A S. Global burden of COPD. risk
factors, prevalence, and future trends[J]. Lancet, 2007,
370:765-773.
Celli B R,Cote C G, Marin ] M, Casanova C, Montes de
Oca M, Mendez R A, et al. The body-mass index, airflow
obstruction,dyspnea,and exercise capacity index in chronic
obstructive pulmonary disease[ J]. N Engl ] Med, 2004,
350:1005-1012.
Williams J E, Green R H, Warrington V, Steiner M C,
Morgan M D, Singh S J. Development of the -BODE. vali-
dation of the incremental shuttle walking test within the
BODE index[ J]. Respir Med,2012,106:390-396.
Barnes P J,Shapiro S D,Pauwels R A. Chronic obstructive
pulmonary disease; molecular and cellular mechanisms[ J].
Eur Respir J,2003,22.672-688.

[(AXHE] BRI



