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Comparison of co-morbidities between overlap syndrome and chronic obstructive pulmonary
disease alone Yang Haizhen,Yue Fang,Hao Yueying,Zhang Qingfeng,Zhang Jingyi,Hu Ke. Department
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[ Abstract] Objective To explore the difference in prevalence of co-morbidities between patients
with chronic obstructive pulmonary disease( COPD) complicated with obstructive sleep apnea( OSA) overlap
Syndrome (OVS) and patients with chronic obstructive pulmonary disease( COPD) alone,and the potential
relationship between prevalence of co-morbidities and apnea hypopnea index( AHI) , pulse oxygen saturation
(Sp0,) <90% of the total sleep time (T90). Methods According to whether obstructive sleep apnea
(OSA) was merged or not,847 patients with COPD were divided into alone COPD group (208 cases) and
OVS group(639 cases). According to T90, 847 patients with COPD were divided into T90 >20% group
(191 cases) and T90< 20% group (656 cases ). Patients in OVS group were divided into 5 times/h <
AHI < 15 times/h group (322 cases), 15 times/h < AHI < 30 times/h group (199 cases) and AHI =
30 times / h group ( 118 cases ) according to AHI. Co - morbidities of each group were compared . Results
Proportion of patients with hypertension, cardiovascular disease , number of comorbidities =1, number of
comorbidities =2 and the total number of diseases in OVS group were higher than those in alone COPD
group( P <0.05). The most common comorbidities in patients of OVS group and alone COPD group were
cardiovascular diseases( hypertension, arrthythmia, coronary heart disease) and diabetes. In different AHI
groups, BMI, ODI and T90 increased with the increase of AHI, and the lowest SpO, decreases with the
increase of AHI; The neck circumference of the high AHI group was higher than that of the other two
groups, and the average SpO, was lower than that of the other two groups;The proportions of patients with
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FEV,/FVC and ESS > 10 in high AHI group were higher than those in low AHI group(P <0.05). The
proportion of patients with =2 comorbidities in different AHI groups increased with the increase of AHI;
The total number of diseases in moderate AHI group was higher than that in low AHI group ; The proportion
of patients with hypertension, pulmonary hypertension and the total number of diseases in the high AHI
group were higher than those in the low AHI group( P <0.05). Proportion of patients with hypertension,
pulmonary hypertension,number of comorbidities =2 and total number of diseases in T90 >20% group
were significantly higher than those in T90<20% group(P <0.001). Conclusion Compared with patients
with COPD alone, patients with OVS have a higher prevalence of co-morbidities. Prevalence of multiple co-

morbidities is higher in OVS patients with AHI=15 times/h and COPD patients with T90 >20% .

[ Key words ]

syndrome ;

Chronic obstructive pulmonary disease;
Co-morbidity

P P BH ZE P it 599 ( COPD ) &t —Fofi 5 UL 1y 2 1 P
W , T L 2 5% COPD Hilj5 i B2 £, BF
FEFM ,84.5% 1y COPD fBFH /4 1 Ml #
DA A4 5 MR O 7 0 O 450 LA 92
g R S R AR B PR L IS S B
R4S . 2 COPD 55 BH ZE P IR AT I 25 45 (OSA )
PR, FR W ESLEEGAE(OVS) o 5 OSA FHOCHY M1
VF) BJAVG S0 BB e IR 348 o 2R R 1 7K 3 i 4R f
NP EE A2 D) RE RS, IR 0 I O
WAL MBI LR ABFTTIEN, OVS ¥
(T B s gl COPD o 22 | i i R R th = T 5
FH L AR B R A (Sp0,) <90%
o7 SN AR (] A 23 L (T90) > 209% 5 8 25 5 1l He 95
Fo 2 FOBE R SR R KD B BFSE £ OVS
FEL4l COPD 34 5 JUR A7 i 37 AHOC ,{H OVS f&
BB (B0 BB FRM A . AR5
STESMHT OVS Bl COPD i R R 10 24 5, HH 45
TP T 45 A58 4R 2 (AHD) =15 k/h K& T90 >
20% 55 Mo ERR FR I AH DG

XNREFE

L XF5::2016 4F 1 J] ~2021 4 11 7 T2
[) COPD H 4 847 fil, Y AbRE: (1) 4F#% =40 & ;
()M A XA EY KNG 1B FRAER
(FEV,) /M J1ifiG & (FVC) <0.7, HEBRbR#E: (1) 4E
YaFTIR ] 22 TR RIR W 5 (2) & HIBR OSA Fh i) il Hi
PR 5 (3) 16 SR BN o 10 I/ 5 0 ™ EE R
e ARARSRYT R AN 5 (4) 7™ F 5 0 2R 7Y
25RO ; (5) LR PRI {E B . & AHI=5 K/h
VS OSA 2 bR i, M4 J& 75 4 9F OSA, ¥ T A5
COPD (%4 Ky B 4li COPD 41 (&3 OSA,208 fi])
F1OVS 4 (I OSA,639 ) ; R4l T9O 4 fir 47 COPD
B4 T90 > 20% 41 (191 f4i]) Fl T90 < 20% 41
(656 i) ; FEHR 4l AHL ¥ OVS #7325 /h <
AHI <15 Y/h 41 (fik AHI 41,322 i) .15 ¥/h < AHI <
30 Yk/h 4 (H AHI 41,199 f5]) 2 AHI =30 ¥k/h 41

Obstructive sleep apnoea;

Overlap

(75 AHI 21,118 i) o A BRS¢ 4 T B i PRAE 516 B 2%
B2 R (I IR 36 1D NCT 03182309) , i 47 £
BB AR RS

2. )5k

(1) I R TR B g DA < 1 PR B B 5 14 1] 4
i \BML 35 [l W% B Epworth &I 2 PE43 (ESS)
LSk S 43 (PaCO, \Pa0, ) o WA AR 3218 &
ARG 2

(2) Jili 1 A I 5 - SR F i 3 A6 A ( MasterScreen
Body, Jaeger, 2 [& ) Il %8 FVC 1 FEV,, it %8 FEV,/
FVC, FEV, & FUi{E 19 E 43 Fe (FEV, % pred ) J FVC
o5 B A B 3 H (FVC% pred ) o MR AR 423k 18 1 B 58
PEIBE AR IS R, ¥ COPD 4% 439 GOLD 434
[ %(FEV,% =80% ) .GOLD 42 11%% (50 < FEV,% <
80% ) .GOLD 43 2% M 2% (30% < FEV,% < 50% ) il
GOLD 432 V2% (FEV,% <30% ) .

(3) P 0] 22 S iR A 05 00 < T A 50 25 189 1 TR B B IR
W 43 52 ¢ 1] 22 B B 1 1) ( SOMINO 2 5 B IR W
A, 48 ) 0 5 AHL, 4008 5 % (ODI) | % ] 37 2
SpO, B[ ff SpO, & T90,

3. Giit e AbBE . 7 SPSS 25. 0 K FHE T 4834
ro FFEIESS M ETRDL x £5 oK, AL LE
BORH ¢ /g, 3 bR A F R, 35 R gk
FBIASTE AT AT IES AR RL M
(Pys,Prs) Form , WiLHLI] FUBER PR ARG 06,3 2 [A] He A
e FH v R R -IR R H RS , =15 R SR PR 16
JE AT s HHECGER LBIBORI B 40 HE R, 4 IA] HU AR
X B sk Fisher HiVIMER . DL P <0.05 Ry225
HYEEE X,

# X

1. OVS 41 M #4f COPD 4 f 2 iifi IR 9% ok} HL 42
OVS 41 H 3 4F i . BMI, % [ . AHI, ODI, T90 , FEV,
FEV,% pred .FEV,/FVC PaCO, % ESS > 10 4> i %
B35 1 5.4l COPD 41, PaO, i 8] F-¥5 SpO, 1K ] fi;
fik Sp0, K GOLD 4y 9% IV 2% i & o i) ¥ A% F B 4l



IR AR 2 2023 4E 5 HEE

40 %55 5 8 J Clin Intern Med ,May 2023, Vol. 40,No. 5

- 315 -

COPD 41 (P <0.05) , 4 # A48 br b 22 F 40
Gl EX(P>0.05), W&k,

2. OVS 2 Feaali COPD 41 f 5 Hhp 4 i L %%
OVS 414 I I G O ML P O s =1 F
gl =2 iR H ) B s S B B T A Al
COPD 4{ (P <0.05) , 1 P& & - HoAt e o e il te
BERBTGIFE (P >0.05) , WA EE B W

(1R L 159 Ay O LA R oy IR 9 O R R e
W) BOWEPRSG . W3 2,

3. A[R] AHI 50 OVS 835 1 PR 9T R LA A ]
AHI ZH5] BMI, i [l , AHI, ODI, % [] - # SpO, 7% [f]
A Sp0, . T90 .FEV,/FVC .GOLD 434 Il 4% fil ESS >
10 43 /3 Ll oA 22 S A it 22 L (P <0.05) ,
BMI . ODI 90 Fifi AHI 3 T3 i, 7% 8] 5 ik SpO, fifi
AHI B KM REAR; =5 AHI 21 £8035 30 [l =y T LR 4,

ESS > 10 70 83 HU i34 % AHL (P <0.05) . 3 41

B HARARIR LB 2E S ¥ TG T (P >0.05) .
JI_LR%%3O

4. AN[F] AHT 2H 5] OVS 825 Fim 5 O L : A [
AHI 41 56 5 5 0 il 3 ok s e s 4 =2 #h
SR ] R i S A s R A Gt s (P <
0.05) ;i =2 FiUR & LBk AHL 3 KM
H AHT 21 Mo S8 2 T8 AHT 41, &5 AHT 415 55
L H5 it BI Bk v e 28 3 L 48] B g i B 23 TG
AHIZH(P <0.05) . 3 214 I HA YRS 8 # L6 L4

ST E (P >0.05) , WLk4,

5. T90 >20% 2H il T90 <20% 2H b 3 Il R B} 4k -
T90 >20% #{ 3 BMI i [ . AHI ,ODI, T90 }% PaCO,
BT 190 <20% 41, 1K 18] °F- 15 Sp0, (1K Al & ik SpO,
PaO, KT T90 <20% 4 (P <0.05) , 1fii P4 21 i & Pk

PR P-H SpO, MR T HAPHLL; 75 AHL 4L FEV,/FVC J B ARRS A2 R RGeS (P >0.05) , W3S,
Fz1 OVS 4ifnsasl COPD 4 5 IR AL (M (Pys ,Pys ) )

21 51 Bl RSB/ %) HR (S v xs) BMI(kg/m® 2 +s) i (om,xxs)  WRAH(FL/4) AHI(¥K/h) ODI(¥/h)
OVS 4 639 590/49 67.50 £8.51 22.64 £4.00 37.99 £3.10 45(34,60) 14.80(9.30,25.50) 11.50(6.50,20.10)
Bagli COPD £ 208 185/23 65.77 £8.25 21.49 £3.56 36.81 £2.95 45(30,60) 2.45(1.30,3.50) 3.10(1.40,5.48)
XZ/I/Z{TE[ 2.318 2.560 3.720 4.821 -0.428 -21.484 -14.738
Pl 0.128 0.011 <0.001 <0.001 0.669 <0.001 <0.001

I e 0 B e R O P
OVS 4 639 93.0(91.0,94.6) 80.0(72.0,84.0) 4.70(0.93,20.15) 44.0(39.0,49.0) 76.0(67.0,85.0) 2.90 +£0.89 89.62 £23.11
Ba4li COPD 24 208 94.0(92.0,95.2) 85.0(78.0,88.5) 0.74(0.04,10.43) 42.5(39.0,46.0) 80.0(69.0,88.0) 2.84 +0.90 87.75 +23.48
Xz/t/Z{E -3.896 -17.615 -6.768 -2.696 -2.816 0.861 1.010
P <0.001 <0.001 <0.001 0.007 0.005 0.390 0.313

o s FEV, FEV, % pred FEV,/FVC GOLD 432[ %1, (% ) ] ESS >10 4y

(L,x+s) (% ,x*5) (% ,x ) I % %% I3 V&% [, (%) ]
OVS 4H 639 1.37 £0.65 53.19 £22.20 46.47 +13.82 95(14.9) 232(36.3) 216(33.8) 96(15.0) 172(26.9)
Baali COPD 24 208 1.24 £0.66 48.26 £22.54 42.81 +14.14 20(9.6) 66(31.7) 70(33.7) 52(25.0) 36(17.3)
XZ/L/Z{E 2.608 2.774 3.303 3.688 1.441 0.002 10. 831 7.821
P{i 0.009 0.006 0.001 0.055 0.230 0.969 0.001 0.005
£2 OVS g4l COPD 4 g3 S g ol thie[ 6, (% ) |

4151 1%k 1 LR e I 2 o I B FeE L AR iti 3 ik s e L IUEIZE NNIIKER/
OVS 41 639 283(44.3) 53(8.3) 88(13.8) 247(38.7) 53(8.3) 7(1.1) 479(75.0)
gl COPD 241 208 73(35.1) 9(4.3) 21(10.1) 75(36.1) 15(7.2) 0(0) 127(61.1)
Xz/t 18 5.441 3.641 1.890 0.449 0.249 1.155 14.90
P14 0.020 0.056 0.169 0.503 0.618 0.282 <0.001

2451 1155 W R =R 15 PRR I i FHIR B 5005 W16 AR UIES ) i 1. A9
OVS 4 639 57(8.9) 31(4.9) 21(3.3) 12(1.9) 4(0.6) 1(0.2) 2(0.3) 46(7.2)
Ba4li COPD 4 208 18(8.7) 8(3.8) 3(1.4) 5(2.4) 0(0) 0(0) 0(0) 8(3.8)
Xz/tﬁ 0.014 0.361 1.938 0.221 - - - 2.955
Py 0.907 0.548 0.164 0.853 0.577 0.999 0.999 0.086

2059 Bk EAMEBYE BEEREN RS HARSEW JUREGE =1 A REGE =2 R RSB (D r )
OVS 4H 639 25(3.9) 2(0.3) 7(1.1) 54(8.5) 516(80.8) 301(47.1) 1.75 +1.46
Bzl COPD 2 208 6(2.9) 2(1.0) 7(3.4) 22(10.6) 143(68.7) 80(38.5) 1.45 £1.42
Xz/z {8 0.470 - 3.676 0.869 13.087 4.737 2.539
P{i 0.493 0.254 0.055 0.351 <0.001 0.030 0.011
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F3 AE AHL G4 OVS BF I REORHEE (x £5)

-~ p— PR AR BMI ik ‘ oDl T IE]F-34) Sp0, Il RAK SpO,
(Baj/t) (27“) (kg/mz) (Cm) [{j’\/th(PZSv‘DE)J [%,M<P25»P75)J [%7M<P259P75>:|
i AHI 24 322 294/28 67.38 +8.43  21.86 +3.63 37.49 £2.89 8.10(5.00,11.30) 93.5(92.0,95.0) 82.0(75.8,85.0)
F1 AHI 44 199 184/15 68.12+8.20 22.96+3.70° 38.10+3.13  15.80(10.60,21.00)* 93.0(91.0,94.2) 79.0(73.0,83.0)*
= AHI 2 118 112/6  66.76 £9.22  24.23 +4.87"" 39.14 +3.27" 29.90(20.78,41.67)™ 92.0(89.0,94.0)* 74.0(63.3,81.0)*
X2/ F/H Al 1.597 0.994 16.828 12.974 230.234 21.364 49.736
PiA 0.450 0.371 <0.001 <0.001 <0.001 <0.001 <0.001
w15 % T90 PaCo, Pa0, FvC FVC% pred FEV,
[% ,M(Pys,Pss)] [ mmHg,M(Py5,Ps5)] [mmHg,M(Pys5,Ps5) ] (L) (%) (L)
i AHI 21 322 3.00(0.40,10.90)  44.0(40.0,49.0) 78.0(68.0,85.0) 2.88+£0.87 89.45+22.74 1.32 £0.63
1 AHI 4 199  5.40(1.30,24.30)* 43.0(39.0,50.0) 76.0(66.0,85.0) 2.91+0.88  90.52 £23.53 1.40 +0.64
= AHL4H 118 12.40(3.10,39.50)® 44.0(39.0,54.0) 73.0(63.0,82.0) 2.93+0.90 88.58 £23.52 1.46 £0.72
X2/ F/H A 43.820 1.251 5.195 0.154 0.277 2.070
P{E <0.001 0.535 0.074 0.857 0.758 0.127
415 s FEV, % pred FEV,/FVC GOLD 432[ 5], (% ) ] ESS > 10 43
(%) (%) I % I3 JII 243 V2 [#],(%)]
Ik AHI 4 322 51.53 £21.38 45.13 +13.34 37(11.5) 114(35.4) 125(38.8) 46(14.3) 41(12.7)
H AHI 4 199 54.66 +22.43 47.17 £13.29 36(18.1) 75(37.7) 58(29.1) 30(15.1) 36(18.1)
= AHL A 118 55.25 £23.77 48.97 +15.55* 22(18.6) 43(36.4) 33(28.0) 20(16.9) 35(29.7)°
x*/F/H i 1.850 3.738 5.864 0.279 7.347 0.480 17.182
P 0.158 0.035 0.053 0.870 0.025 0.786 <0.001

T 5% AHLZLEE#, “P <0.05; 5rp AHL 41 He#, " P <0.05

R4 AIF AHL A5 OVS BF LR oL L[ 61, (%) ]

2H 5] % 1 I WE RIS eI AR Iz E e =2 fh o e saseE (L, xs)
% AHI 4 322 130(40. 4) 27(8.4) 42(13.0)  114(35.4) 17(5.3) 126(39. 1) 1.51+1.30
s AHI 2 199 90(45.2) 17(8.5) 30(15.1) 84(42.2) 20(10.1) 107(53.8)" 1.88 +1.55°
2 AHL 41 118 63(53.4)" 13(11.0)  16(13.6) 49(41.5) 16(13.6)° 68(57.6) 2.16 +1.61°
2/ F A 6.033 0.787 0.433 2.907 8.955 17.008 10.139
P 0.049 0.675 0. 805 0.234 0.011 <0.001 <0.001

T A AHLALELAR, P <0.05; 50 AHL4LHL#E, P <0.05

£S5 T0 >20% L1 TI0 <20% £H B FH Wi RERL LA M(Pys , Pys) ]

4151 BlE MER(B L) AER (S v xs) BMI(kg/m? x£s) HE(em,xxs) AHI(%/h) ODI( K /h)
T90 >20% 21 191 170/21 67.54 £8.24 23.19 £4.49 38.23£3.32  17.60(8.30,31.30) 16.20(7.80,28.40)
T90 <20% 4] 656 605/51 66.94 +8.55 22.12+3.72 37.54 £3.02 9.90(4.30,18.30)  7.85(3.50,14.30)
xz/t/Z{E 1.972 —-0.866 -3.327 -2.686 -6.578 -8.453
P1E 0.160 0.387 0.003 0.007 <0.001 <0.001

215 % RIEFY Sp0, (%) K [EJRAK SpO, (% ) T90( % ) PaCO, (mmHg) Pa0, ( mmHg)
T90 >20% #H 191 89.0(86.0,90.6) 73.0(59.0,79.0) 48.40(30.30,74.00) 46.0(40.0,57.0) 70.0(60.0,78.0)
T90 <20% 4 656  94.0(92.8,95.0) 83.0(77.0,86.0) 1.60(0.21,5.60) 43.0(39.0,47.0)  79.0(70.0,87.0)
Xz/z/z{g -18.537 -12.517 -21.062 -5.265 -7.518
P <0.001 <0.001 <0.001 <0.001 <0.001

6 T90 >20% ZH N T90 <20% 2H i & HLpg 15 ot e [ 11, (% ) ]

21 51 BRI DR HE 5oL WE IR Bk HpgcE =2 Fh o i B (A4S, £5)
T90 >20% 21 191  106(55.5)  84(44.0) 27(14.1) 21(11.0) 40(20.9) 118(61.8) 2.18 +1.58
TO<20% 41 656 250(38.1)  238(36.3) 82(12.5) 54(8.2) 28(4.3) 266(40.5) 1.53 +1.39
/A 18.356 3.721 0.353 1.399 55.701 26.907 -5.521
P <0.001 0.054 0.552 0.237 <0.001 <0.001 <0.001

6. T90 >20% 2H Fl T90 <20% 4 F & Jhi 15 i 1L G =R G TR X (P>0.05), L6,

5. T90 >20% 2H 43 1 1L Al sh ik e 1\ e B0

S i 1 T2 S R B 5 T T90 <20% i

i

!

(P <0.001) , AL EIF LA T T O PRI 8 AT LT KB (1) 5.4l COPD B ML,
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