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[ Abstract]  Objective To probe into the clinical significance of nocturnal oximetry saturation (Sa0,) monitoring in
patients with metabolic syndrome (MS) associated with obstructive sleep apnea — hypopnea syndrome ( OSAHS). Methods
The subjects enrolled in this study were 196 consecutive patients who complained about snoring and underwent polysomnography
(PSG) in the outpatient of West China Hospital, Sichuan University from June to August 2015. We obtained the baseline
characteristics and medical history of the patients. All the patients received PSG and determination of nocturnal SaO, with
Shugitong pulse oximetry at the same time, and their blood glucose and blood lipid monitoring and fasting venous blood samples
collected on the following morning were measured. We divided the patients into 3 groups based on their BMI and accompanied MS
conditions; normal weight group (n =80), obesity without MS group (n =46), and obesity with MS group (n =70). In
accordance with the apnea — hypopnea index ( AHI ), the obese patients were divided into non — OSAHS group (n =25) and
OSAHS group (n=91). We adopted receiver operating characteristic (ROC) curves to evaluate the diagnostic value of oxygen
desaturation index (ODI) on OSAHS in normal weight group, obesity without MS group, and obesity with MS group. Results
Patients in the obesity without MS group were older, and they had longer neck circumference and waist circumference, higher
ratios of maxillofacial abnormalities and pharyngeal stenosis compared with those in the normal weight group did (P <0.01);
patients in the obesity with MS group were older, and they had longer neck circumference and waist circumference, higher ratios
of maxillofacial abnormalities and pharyngeal stenosis, higher proportion of tonsil or tongue body hypertrophy than those in the
normal weight group did (P <0.01); they had longer waist circumference than those in the obesity without MS group did (P <
0.01). The detection rate of OSAHS differed significantly in the normal weight group (37.5% (30/80) ), obesity without MS
group (60.9% (28/46) ] and obesity with MS group [90.0% (63/70)) (x’ =43.58, P <0.001), specifically, compared
with the normal weight group, both the obesity without MS group and obesity with MS group had higher detection rate of OSAHS
(¥’ =6.42, P<0.016; x’ =43.68, P <0.016); obesity with MS group had higher detection rate of OSAHS than obesity
without MS group did (x* =13.93, P<0.016). AHI, SIT90 and ODI of obesity without MS group were higher than those of
the normal weight group (P <0.05). Obesity with MS group has higher AHI, SIT90 and ODI and lower mean Sa0O, (MSa0, ),
lowest Sa0, (1Sa0,) than normal weight group and obesity without MS group did (P <0.05). Among the obese patients, the
incidence of MS was much higher in the OSAHS group than that in the non — OSAHS group [69.2% (63/91) vs.28.0% (7/
25), Xz =13.93, P<0.05). MSa0,, L[Sa0,, SIT90 and ODI in the non — OSAHS group were significantly different from
those in the OSAHS group (P <0.05). The AUC of ROC curves for ODI's diagnostic value of OSAHS in normal weight group,
obesity without MS group and obesity with MS group was 0.963 [95% CI (0.914, 1.000) ), 0.970 (95% CI (0.929,
1.000) ) and 0.959 (95% CI (0.907, 1.000) ], respectively. Conclusion Nocturnal Sa0, monitoring is of certain clinical
significance for initial diagnosis of MS patients associated with OSAHS.

[ Key words]  Metabolic syndrome X; Sleep apnea, obstructive; Body mass index; Sleep; Obesity
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1.2.3  R[a3hZs Sa0, Wil  #EA7HR PSG Wi i i [ 25
o A i IARAE W0 - A R AT R A Bl A Sa0, W (iR
= DRI TR B v &7 <Gl M4 ) , Z T3]
TR B I 1 TO B I AR, TR T AR A B R AR
Sa0, . ZF- I A AN & il 5% 1 1K Sa0, . LA Sa0,
TRE=4% . FFZLmTE] > 10 s Jy Sa0, FEAR 1 K, T8 &
H AR/ Sa0, FEAR U ER, BP ODI, [R5 £ % 1% 18]
514 Sa0, (MSa0, ). 1k Sa0, (LSa0,) M Sa0, <
90% F Bsf [ (7 5 00 B[R] B9 7 43 B (SIT90)

2.4 flHEARR  BEE 12 h DLE, WK
PSG Wiy H Fliiess 18 # ki 4 ml, NEPUEE, #HY
RARAE W= B (FPG) . =Bt Hl (TG) . &
HHEERRE T HEBE (HDL-C) 5 I Ji 2 257 & A3 500
r/min B0 5 min ( B02ERE 6.5 em) , B IR, #
% [K Cobas 8000 4= [ 8l 4= (b 43 AT A& IfL ¥ FPG . TG,
HDL-C 7K,

1.2.5 i2WrbniE AR 2003 iR € b [ RN AT
RETART S HAEEE) HEAF LA K 2005 4F [ Bro bR ik
(IDF) MizWitnie, MS ZWibriEan T . Haaoreie
JE (B HEER =90 cm, ZHEE =80 cm), KFFE LU
FA4WPEE 2T, (1) TG KFEFHE: >1.7 mmol/
L (150 mg/dl), =& #4750 %F LI I A 5 3 1 3R 97
(2) HDL-C /KFFEG: B <1.0 mmol/L (40 mg/dl),
Pk < 1.3 mmol/L (50 mg/dl), & E HEAT B % 5 1M
JESH MG (3) METFE: K4k =130 mm Hg
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(1 mm Hg=0. 133 kPa) ={#F5KH =85 mm Hg 32 W
B IMLEIIFEIGIT; (4) FPGKFETHE: =5.6 mmol/L
(100 mg7dl), s( & 24 & W b 2 A B R 9%
(T2DM) 7, LI BMI =28.0 ke/m* Sy iE Ji 15 W
i . OSAHS AR ¥ JoHL 2 1 I 1P 0 8 455K 30 R 2
fEZ G 8 FE (2011 AFE B IT AR ) ) f* OSAHS (¥ 12 Wi
PRUE"

1.3 Seit2Edrik SRA SPSS 19. 0 it # it 11 4u it
ST THEVRAFGIESALL (v £s) £x, MWLM
K2 ) LR RS R 3R T 22500, 4L 180 v 1 L 35k
LSD —¢ K536 iR ERAEIER AL M (QR) Fow,
A ] AR R A 35 BRI R A X 5
FHZIRAE TAERE (ROC) HZ T ODI 12 Wi & 41
OSAHS i f, ROC £ T i <0.500 B} JGi2 Wi i
fH, 0.500 ~ 0.699 H}i2 W i 1 P # AL, 0.700 ~ 0.899
B2 WER P8, =0. 900 B2 WiEaftE & . LI P <
0.05 NEFAFI¥E L,

2 H#R

2.1 — ekl LA A 196 il E, Hob 121 4,
475 il AEIS 18 ~ 62 %, FHAERE (40.3 £13.5)
4 o ARG BMI K5 IF MSFEOL4 0 3 41 1E# (AR 4
80 i, MEMEASG I MS 446 f], NEREG I MS 4 70 4
IHBEMEMNILEE, ZREGEIFEX (P>0.05); 3
AR . SR N R B AR IR S . MR L Ak
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EOR R R R LA, ZRWAERITFEX (P<
0.05); HAPEMAG I MS 41 85 F 1. S,
D ARUTETF S 5 W e A A S R 2 e TR AR i 4

FEAGEEX (P<0.05); BEFEGIE MS 483
AEIE . WU AR S R L R kAR e
TR A Ay i TR W R i 20, LR TR JE R
BIFMSH, BRHAEGITEEL (P<0.05, LEK1),
2.2 R PSC R ZhAS Sa0, W4 IF# (R
A, ERERG I MS 41, IEREG I MS 41835 OSAHS fi;
3y B 37.5%  (30/80) . 60.9% (28/46 ) .
90.0% (63/70), 3 4 OSAHS ¥ & i, 2 R%H 5
2B L (X7 =43.58, P <0.001); H ek Aot
MS ZH . A I MS 21 i35 OSAHS Hi i 2840 0F K 14 Jit
BYTHR, ERAGIIFEX (=642, 43.68, P<
0.016) ; AEEGIE MS LA OSAHS A6 Hh AL AR A
HMSUTHE, ZRAGITEZN (X' =13.93, P<
0.016), 3 #H#E# AHL, MSa0,, LSa0,, SIT90, ODI k
B, ERYAoit R (P<0.05); HPIEMERE
It MS 43 AHL,_SIT90, ODI & T IE R BTa4, %
FAGEE X (P <0.05); LRSI MS 418 %
AHIL, SIT90 . ODI 5 7 iF 14 J5t i 2H AL Bk R 5 9 MS
4, MSa0, . LSaO, fIfk T 1EH M4 7 it 41 AL R 5 9 MS
H, ERWAGIFEL (P<0.05, WE2),

F1 3HBHE MR
Table 1 Comparison of general data among the three groups
) o L i il BH GUEN WERE R
(JB/%) (%) (em) (em) (n(%)] (n(%))  HEKR(%))
LN 80 53/27 36.4 +£16.6 35.0+4.0 80.2+9.2 6 (7.5) 1 (1.2) 4 (5.0)
HEJEARA I MS Al 46 28/18 44.8 +11.8* 39.5 +4.0° 92.2 £3.3¢ 10(21.7)" 15(32.6)°" 5(10.9)
NEJEA - MS 41 70 40/30 47.2 + 9.4* 39.3 +£3.0° 98.0 +5.4* 14(20.0)"° 29(41.4)" 13(18.6)"
X (F) 1.33 13. 444 33. 684 129. 27¢ 6.42 37.24 6.91
PAH 0.514 <0.001 <0.001 <0.001 0. 040 <0.001 0.032
H: SIEWRFERALEE, P <0.05,"P <0.016; SHIBHARA I MS 41HHE, P <0.05;" H F{H
F2 3 HBFH K PSC KARIAIENZS Sa0, WL ILEL (% =)
Table 2 Comparison of results of PSG and nocturnal SaO, monitoring among the three groups
213 %% AHI‘ 7MSa02 7LSaOZ SIT90 ODI )
(M(QR) ,¥/h) (T+5,%) (Tx5,%) (M(QR) %) (M(QR) ,¥k/h)
TEH AR BT R4 80 4.3(14.8) 95.2+1.6 86.8 6.7 0.1 (1.4) 3.7(15.6)
REJEAR A I MS 41 46 15.9(32.5)* 94.6+1.5 83.1+6.6 7.9(34.1)* 7.8(24.2)°
AE A5 MS 41 70 35.7(51.0)* 91.7 £3.7% 74.9 £9.3® 32.0(34.0) 22.8(50.8)®
H(F)H 38.63 21.25°¢ 25.76¢ 68.55 30. 56
Py <0.001 <0. 001 <0.001 <0.001 <0. 001

T AHI= IFIR R TE AR 4, MSa0, = P MAIEAIEL, LSa0, = iR A WAL, SITOO = i S A1 KE < 90% AN IH] bk 55 e 00 i 18] 9 77

Srit, ODI=%UddsEG SIEH RBTRALIE, P <0.05; SALHAAIF MS 41H04:,"P <0.05;° Jy F {1
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2.3 JIEJHEE OSAHS & 16 Ol S & [A] 8 2% Sa0, MW il 4%
Rk HIEREEE (AREIEREARE I MS IS
JEMS 41) 4 RWidl: OSAHS 4191 i, 5 78.4% ; ik
OSAHS 41 25 i, /& 21.6% . OSAHS 41 A 63 i
(69.2% ) 431 MS, JE OSAHS A 7 % (28.0%) &
I MS, B4l MS RARILE, ZRA5%IFEX (Y
=13.93, P<0.05), dE OSAHS 5 OSAHS 41 It fik g
% MSa0, . LSa0,. SIT90, ODI H#%, %S WA L5t
B (P<0.05, W3K3),

%3 4k OSAHS 2415 OSAHS HJILHRF KA ZHAS Sa0, Wil 45 2R L
(x +5)
Table 3  Comparison of nocturnal SaO, monitoring between non — OSAHS

group and OSAHS group

MSa0, 1520, SIT90 0DI
415 filK (T ts, (T ts, (M(QR), (M(QR),
%) %) %) fi/h)
JEOSAHSAL 25 95.3:1.6  86.8x4.1 3.2 (49) 22 (3.3)
0SAHS 41 91 92.1£3.5 75187  35.03L.6) 23.4(41.7)
FOH) {8 40 8.26 -5.62 -6.84°
P 0.002 <0.001 <0.001 <0.001
T HAE

2.4 ODI Wiz Wit i A AHI =5 /h 1E R i2 Wi
OSAHS 1y & F5 1, 1EF A 5 & 2 ODI 12 i OSAHS f1y
ROC 4 FHEifLk 0.963 (95% CI (0.914, 1.000)],
ODI e fEIG FHE N 5.4 /b, RAGEH 88.5% , FiF &
9 100. 0%, FH M 030 {8 A 0. 95, BH 44 50 (& >4 0. 82
(WL 1) 5 AEREARA I MS 20 ODI 2B OSAHS ) ROC
4k ALk 0.970 (95% €I (0.929, 1.000) ), ODI
ARG FE N 5.2 /b, REEH 89.7% , FiRIER
100.0% , BHPEFNE A 0. 92, FHMETUNAE A 0. 80 (I,
K 2) . JEREAIFE MS 41 ODI 2K OSAHS () ROC £k T
A4 0.959 (95% €I (0.907, 1.000)), ODI &{Eilk
BB H6.1 R/, R 88.9% , RSB R 100.0% ,
PR FAE > 0. 97, BHMEHIIME S 0.76 (LK 3) .
3 itie

MS 5 OSAHS ¥ @i e fa itk g, nloliEZ
REURERE . WE LA RSP IREBE, W&
JE. BRE R, ERESE, A0F5E & B & A8 0 A o
TEERI L . BFSE R B MS % P A 40% L b 45 3F
OSAHS"', i H i 12 Wi OSAHS 1) 4 5 v & HE 17 8 3¢
PSG Wi, FHE PSG WA S0 = E AT, A
Ba, SR E, MELAAEREZ BB &, S5 MS &£ f
OSAHS & 2 W R k. Z WM RN, KE NS
Sa0, Wil Xt OSAHS E A Wi """, A4 B 1
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Wi E S5 A JF OSAHS K H ™ E 2, nlfEth B —
SE IR AR R S

1.0=
ODI

0.8=

0. 6=
=
b o

0.4=

0.2+

0 T T T T 1
0 0.2 0.4 0.6 0.8 1.0
- RE

H: ODI = FiE 5k
1 IEH M2 ODL 2 W OSAHS fi) ROC Hh£k

Figure 1  ROC curve of ODI in the diagnosis of OSAHS in normal
weight group
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