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(=] &5 FHIEVEMERITEERE LA (OSAHS) J& T HEIRIE 0 BEASPESG . OSAHS IRZS T %
S AV BRI g B TR I B 25 L 1 R IR 45 49 W] S BBOM LA S IRk — Il s il e ok S 35080, RO IE i AE R AL, HRTC T
OSAHS J5 175 7 5 Bt o 0 o 2B il 22 5K 1 52 M A X i 40 BRI Z0 BT &4 OSAHS B 2k E M ik 1 Sl e &
MM, FiE  LEHL 2018 4F 10 H—2020 4F 7 A T K2 B vh K = BE K 73 B sl (1 2 4F OSAHS 8%
133 BRI IFFE XS G2, AR PR B 45 A8 4k CAHD) Ko AR (AHTH 5~14 K /h, 40 6) | 4]l (AHI
9 15~29 K /h, 5845 ) FAEEEZL (AHI = 30K /h, 3541) o WAERH —MPOR . Z MR (PSG) 4553 (i
AHI, Fe KPP SR E] (Tmax ) | SARMEMNAE (LSa0,) ) . ShZAOHEEKAL R (U 24 h #4014 NN [
WA HEZE (SDNN ) | 24 h N%E 5 min 75 Be NN WP 09 FREZE (SDANN ) | AHSE NN W22 (6 A7 Jr iR (1MSSD )
AHAR RR M 22(EH > 50 ms B0 B8O MW B 43 L (PNNSO) | IBT3R (LF) . @ishe (HF) | (IR0
ARG @ WIPR I (LF/HF) | DR T) (DC) ) o &R PEH, HEHBH Tmax K TR, LSa0,. DC
RTRIEH (P <0.05) ; HEEHHEFE SDNN, SDANN, HF [k T42E4, LF/HF & TRIEH (P < 0.05) ; EEHR
# Tmax KT HEH, 1Sa0,. DCALTHIEL (P < 0.05) . Pearson HIIEAHTZER B, &4 OSAHS 4 DC H4# |
AHI, Tmax, LF/HF £6HIX, 5 1Sa0,. HF 2IEA (P < 0.05) ; MIE4ERS, DC 5 AHI, Tmax, LF/HF S 60HIK,
5 1.8a0,. HF 2 F 4 % (P < 0.05) . AHI 5 Tmax. LF/HF 2 1E4H ¢, 5 LSa0,. SDNN. SDANN., HF &£ i 41 X%
(P<0.05); KIEAFIBE, AHL 5 Tmax, LF/HF 2iFEAX, 5 LSa0,. SDNN, SDANN, HF £2H45E (P < 0.05)
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[ Abstract] Background Obstructive sleep apnea hypopnea syndrome (OSAHS) is a sleep disordered disease.
Repeated hypoxia, hypercapnia and disordered sleep structure in OSAHS can lead to sympathetic parasympathetic dystonia
and electrophysiological disorders. At present, there are few reports about the effect of severity of OSAHS on vagal tension.
Objective To analyze the correlation between vagal tension and severity in elderly patients with OSAHS. Methods A total
of 133 elderly patients with OSAHS who were treated at Zhongda Hospital Lishui Branch, Southeast University from October
2018 to July 2020 were selected as the research objects. According to the apnea hypopnea index (AHI) , they were divided into
mild group (AHI 5-14 times/h, 40 cases) , moderate group (AHI 15-29 times/h, 58 cases) and severe group (AHI > 30 times/h,
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35 cases) . General information, polysomnography (PSG) results [including AHI, maximum time of apnea (Tmax) , lowest arterial
saturation of oxygen (LSa0,) |, Holter examination results [including standard deviation of all N-N interval (SDNN) , standard
deviation of all the S—minaverage of N=N interval (SDANN) , root mean square of successive N-N interval difference (rMSSD) ,
percentage of > 50 ms between NN in total sinus beats (PNN50) , low frequency energy (LF) , high frequency energy (HF) , LF/
HF, deceleration capacity (DC) | were compared among the three groups. Results Tmax of moderate group and severe group was
longer than that of mild group, L.Sa0, and DC were lower than those of mild group (P < 0.05) . The SDNN, SDANN, and HF of the
severe group were lower than those of mild group, and LF/HF was higher than that of mild group (P < 0.05) . Tmax of severe group
was longer than that of moderate group, LSa0O, and DC were lower than those of moderate group (P < 0.05) . Pearson correlation
analysis showed that DC was negatively correlated with age, AHI, Tmax, and LF/HF, and positively correlated with LSaO, and HF
(P < 0.05) . After adjusting for age, DC was negatively correlated with AHI, Tmax, and LF/HF, and positively correlated with
LSa0, and HF (P < 0.05) . AHI was positively correlated with Tmax, LF/HF, and negatively correlated with LSa0O,, SDNN,
SDANN, HF (P < 0.05) . After adjusting for age, AHI was positively correlated with Tmax and LF/HF, and negatively correlated
with LSa0O,, SDNN, SDANN, and HF (P < 0.05) . Conclusion Vagal tension in elderly patients with OSAHS may be negatively
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correlated with the severity of the disease.
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REL ZE 4 i A W 1% 85 455 1K 38 25 A 1E (obstructive
sleep apnea—hypopnea syndrome, OSAHS) J& F HE [ ¥
W BRI , RRIE R A R BRI B f &2 ke A 1 R
Bl , SRR R T S AR S R AT, 52
ERREIRZSH L RS 24P OSAHS S il
FE o SREC . BRESE . BEA I SR O B L g AR
WIERG AR JCE 2 L R AR, OSAHS IR T
S 52 WA SRR Sl T2 I B 25 L 1Y B IR 235 ) 7T b LA
I - RIZS IR p 2k Ty 25Tl , SRR AE AL, In
IRWEE &, OSAHS o] LLRUIE S BAEHT, F80Z20
BB, RGN Ee 0 B RSl ) 2 2 KUK 0
L3R Jd# F (deceleration capacity, DC ) 1f h—Fjugr il
ToB B EMETaeta e R, SR ARk Ol f A S TR
FAFF TR RO, HGE 1 Bl A0 H R S B e — (]
BRI - B AR YRen R I, R
WRAE ), PPANMOGEMZK TR, AT [ SRR
IREE IR AL T L A RTET OSAHS il AR
XF A GE R ZE K T AR IE R . ARAFSE LA DC
YIA M, BIESPI A OSAHS BE R EM LK 11 55
15 R R A DG, DA #E—20 20 Bt OSAHS X &
B I FL A B L S i P AR A
1 W&E5FZE
11 BFFEXE4 BEHC 2018 4 10 H—2020 457 H T4
FA R A Bt Hh R B2 B IRk 43 B S22 4F OSAHS 3%
133 BB XF G2 MR AR BT 0 T 45+ {1 < HE X (apnea
hypopnea index, AHI) , ¥ &8 43 H A4 (AHI K
5~14 3K /h, 404) ) | HEEZH (AHIH 15~29 ¥K /h, 58 f4i] )
MEEEA (AHL = 30K /h, 3561]) . AFRHE: (1)
> 60 %5 (2) F74 CBHZEME AR PP 2 5 I <
LEBIELIRTER (2011 4RE1THR ) ) Y OSAHS 2T
BRif O, BIARRE 7 h BRI AR, VPRSI AL A 30 1K

Sleep apnea, obstructive; Aged; Vagus nerve; Vagal tension; Patient acuity; Severity of illness; Correlation of data

PLEECAHL = 5K /by (3) #Th8CRER; (4)
ZBAE R HebRARdE: (1) BRI, (2)
B I AL 45 12 P BEL ZE P Jii 5 9 7 P 149488 P S A 5 5
(3) FEAER . R, BERERIELN; (4) &
JRoEE A OHRE; (5) CEFEDREAL, A
WS 2 AR e R BT b R B2 ek 73 B AR B S D 23w it
it (4. ZDLS201805021)
12 — BRI IR M BOR, AR
AR L IRBTHEEL (body mass index, BMI) | APBE&F 7K
ABEWCAE . BRI R ARG DL . s i R AR . R
o CHEZLECREIIIE 6 4 H 8L g SO AWML ) |
Pl R ARl > 2 W, SO
I
1.3 Z ST ( polysomnography, PSG)  Fr A&
BE R 2 S MEIRAHETT PSG, WM HT 1 d 25 1E IR H
LRy, B, AR, SRR, A BE IR R A
30 min J5FFUG W T S ic s, W a2/ 7 h,
FEIE AR AHL, AR5 E] ( maximum
time of apnea, Tmax) . AR A AN (lowest arterial
saturation of oxygen, LSa0,) .
L4 S OHERA TR EEAL 1 ANEREE
O K A, 38 a0 2 AE F 4 (heart rate variablity,
HRV ) Zr A 3R 15 HRV B 38 8 A B8 R0 46 A 5k
P, A 24 h LA NN [ A9FRHEZ (standard
deviation of all N=N interval, SDNN) . 24 h N 5 min
7 B NN [ B {E A A5 E 22 (standard deviation of
all the 5-min average of N-N interval, SDANN) . #H 4R
NN [&] 3 25 {5 1 °F 77 #2 (root mean square of successive
N-N interval difference, rMSSD ) DI I AHAR RR (6] H2Z21(E
> 50 ms PECH B OB E 27 (percentage
of > 50 ms between NN in total sinus beats, PNN50) , Ji
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FHEIER % (low frequency energy, LF) | &ALl
3 (high frequency energy, HF) | BRI ESST=N by S
FLAE( LE/HF )38 DC, HE T 5% PR s,
T ST D SR RN I, SRS R B K AR
FLL BN AI LY, FEARYERT R -5 1 A A 75 5
Ty, 345 DC,

1.5 SGeilsors: SR SPSS 22.0 eit2p ik i g A7 it
SHTe HHEVERILL (xxs) Fon, L0 iR AR
R 20, BTN LECR H LSD-1 ks THETE Rt
IR S, 20 AR xR s A8 B e A A
KM R Pearson HHE0HT. LA P < 0.05 N2ERH
GiiteEE L,

2 HR

2.1 ZHBHE R 4URE TR AR
BMI. ABE&EFIRIE . ABEWHi e . BRI & AR . i
JE A 2 KA IR s L s e e, 2R
Giit e (P>005), WE1,

22 ZHHEHPSG, s LHERAS IR =4
B % Tmax. LSa0,. SDNN. SDANN. HF. LF/HF,
DC Ib#, ZRAFRITFE L (P<005) ; —4l8H
rMSSD . PNN50 ., LF H#2, 2R TG0 i E (P> 0.05 ),
WA EEA R Tmax K TRE, 1Sa0,. DC K
FTREH, ZRA5%1FEL (P<0.05) ; HEAR
# SDNN. SDANN . HF R FH2E4], LE/HF = TR,
EFHEGIHFEL (P <0.05) ; HEFHBH Tmax K
TR, LSa0,. DCARTHEA, ZRA%ITFEN
(P<0.05), Wzk2,

2.3 DC. AHI 5%&48FrEIBAHCH: M Pearson AHC
LS R B oR, Z4E OSAHS % DC 54 . AHI.
Tmax, LF/HF 2 i A8 ¢, 5 LSa0,. HF &2 IE i X
(P <005); KIE4E )5, DC 5 AHI, Tmax, LF/
HF 27436, 5 LSa0,. HF £IEMX (P < 0.05) .
AHI 5 Tmax, LF/HF £ IE 1 ¢, 5 1Sa0,. SDNN,
SDANN, HF £ M (P < 0.05) ; & EFRRE,
AHI 5 Tmax, LF/HF £ IE 1 ¢, 5 1Sa0,. SDNN,
SDANN, HF 2fHX (P <0.05) , W3,
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F2 B PSG, SISO ESTRILE (25)
Table 2 Comparison of results of PSG and ambulatory ECG among the

three groups

JiH BEA (n=40) TEH (2=58) TEH (n=35)  FE P

Tmax (s) 32551352 4121£1041°  4931£1421" 16971 < 0.001
1540, (%) 7933 +4.64 7391£435" 7066273 43.846 < 0.001
SDNN (ms) 80.73+1210  87.16£1003  83.14£883" 311 0.025

SDANN (ms)  8590£10.72 82.17+803  80.01+1140" 3510 0.033
MSSD (ms) 2258821 20.60+6.29 2037542 1.333 0267
PNN50 (%) 6.25+2.80 6.21+3.05 6.40+2.88 0.047 0.954

LF (Hz) 20.83£5.80 20.12+5.19 20.03+5.73 0.255 0.775

HF (Hz) 10.28+3.78 9.31£4.02 791379 3485 0.034

LF/HF 203122 228120 274107 3494 0.033
DC (ms) 6.57+1.70 547+1.68° 345132 36.296 < 0.001

T Tmax= f K& P W87 45 1 [], LSaO,= e K Il 420 48 A
SDNN=24 h #£2 Ui NN [H#I 4522, SDANN=24 h N} 5 min 15
Beh NN [ I AR IEXS , rMSSD= AHAB NN R 24 (8 A F 7R,
PNN50= 848 RR A1 24 (8 > 50 ms BYE0 5 MO A S0 E 5
e, LF={RS0R, HF= @R, LEHF= [R5 R 5 i 2R i,
DC= DB )y SR, P < 0.05; FHE4IIE, "P < 0.05

3 itig

OSAHS /35 i T HEHRET )2 &2 & A TP E 35 RA ,
T B AR A Ak PR AR S e T ML IR A, AR
SEFZEEL, TUE IR NS - RIZCIRAR S, AR
AT 133 Bi2E4F OSAHS B, it DC A ok E #h 4
sk IIEOL, BTEITIZZE AR P2k ) S
PR A AE S

AW R SR, FEA, EEAHRE Tmax K
TREM, 1Sa0, ik i R4, =41 £ % SDNN,
SDANN. HF fiX T4 54, LF/HF &5 T4, EEAH
B AHL & T B4, Tmax K THE4, LSa0, KT
R HERBEE OSAHS JETERYINE, AZEppLsk /g
AW, ORI R B RERA LA S
FEA N -, S5¥E R A 225, XEh
THALRL g R FIR, BAERFERNEA
ECHIURFERRE 2, SR NIRRT R AR A T
Anfy T ERAERFSY R B, OSAHS BERSRE AR i

R1 CAURE BRI

Table 1 Comparison of basic data among the three groups

213 v e ARl BMI(xxs,  ABEEFIRIE RN ies BRI I UZES P s
(Br1d&) (xzxs,%) kg/m”) (x+s, mmHg) (xxs, mmHg) (n(%) ) (n(%)) (n(%)) (n(%))
R 40 26/14  642+26  267+24 815 133+8 5(125) 4(100) 14(350) 15(375)
L] 58 3424 65028  27.4x28 805 132+8 5(86) 5(86) 18(31.0) 16(27.6)
A 35 20/15 64.8+3.0 268+2.8 80+6 1317 3(86) 2(57) 12(343) 15(429)
F(x*) & 0.581° 1.132 0.864 0.121 1.040 0.428" 0.469° 0.199" 2.465°
P{H 0.748 0.326 0.424 0.886 0.356 0.786 0.791 0.905 0.292

T BMI={RBHE%G; o X ME
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F£3 DC. AHI 54538 FRAAEM: (r ()

Table 3 Correlation between DC, AHI and various indexes

_—- DC AHI
RICIE BOEARRYS REGE RIS

L -0.209" - 0.074 -

BMI 0.037 0.044 0.019 0.017
ABEEFSKIE  0.002 0.001 -0.053 -0.053
ABElicis -0.027 -0.022 -0.135 -0.137

AHI -0.576" -0.574* - -

Tmax -0.213" -0.216" 0.476° 0.477*

1520, 0.308° 0.283" -0.584" -0.581"
SDNN 0.142 0.126 -0.269" -0.264"
SDANN 0.158 0.164 -0.225" -0.227*
rMSSD 0.022 -0.002 -0.115 -0.107
PNN50 -0.014 0.003 0.004 -0.002
LF 0.085 0.095 -0.055 -0.058
HF 0.197* 0.188" -0.236" -0.232"
LF/HF -0.200" -0.195" 0.186" 0.184"
DC - -0.576" -0.574"
TE: AP <0.05; — Fo o

JEEH HRV F8hR, INE AR = 1 2 28 8 I 38 Jk
PARRRE, WAk Ty, dEmiR i HN R BUS
S AU DO BB SRR T v HE R LR A B X T
LIk S, I HHEAE X T AR A T
R, TCIEPE AR I 7 R AR Z A A A ek
JI022 5 o ARWFFE PRI XA OSAHS B P T80T,
gEIL R, Y], EEAEE DCARTREH, HEF
B DCARFH AL, 8 B4FE OSAHS B & s
FEEE, HpRER IR I, BT R
PEIR AR RS

AR LE R BR, ZF OSAHS B DC H4E#
AHI. Tmax., LF/HF 2743, 5 1Sa0,. HF RIFAH;
KIFAE# G, DC 5 AHI, Tmax. LE/HF £HAH%E, 5
1.8a0,. HF S1EAHIE; AHI S Tmax. LF/HF SiEAME,
5 1.8a0,, SDNN, SDANN, HF £ HAH5%; KIEFRG,
AHI 5 Tmax, LF/HF 2 IE #1 ¢, 5 1Sa0,. SDNN,
SDANN. HF 2 HAHK; $2/R %4 OSAHS fB 34 ok & b

25k IR, DARIBGERE S T RE, H5 OSAHS Ji i ™
ARG OS2 B REE RS A F TR,

SR - RIS, AUEE TS g sk Ak E M 4
sKkA3, ATE EREATLOARIE T, R EERST DC.

REFETIE 242 Th T OSAHS H 3 A2 B 2k Jy iy e 2
It HRV BBk Sy 1o De Eﬁiﬁﬂéﬁ%

ANYE T O AR LR O T E RGO T 4E OSAHS
HHEMZANE DC IRFFERD . XIBaE % 2 TR &
L, OSAHS B #11 DC 5 HRV I8 s 2A B 419 A1

KMk, ATLUE S PTAG 2K GE 285K 7080 3R B AR 1)

TR, ZAF5EH OSAHS & ¥ DC A 7.6 ms, W
W TA RS R . X AT e T2 98 iy OSAHS

BHEZATTHAE, @ﬂ?% 26~70 %, PRI 47 %
ARSI — RIS RE T R, PIFANRETE o Sk
#4F OSAHS %%J_@Eﬁééé‘{éjj [ERLS

L LTk, B4 OSAHS B#EHEMA KT HE
i R R AOC, (EAHITS WA TE— i Ja R
T AW S TR o5, FEARRAIR, AR
Baths N, BEZIEERBSE, RGO B
OSAHS fE 7% o 2 1 225K g 5 0 1 7 B A HE Y BAARH 5%
Pl

(S ﬂ%ﬂ%‘ R R AT F M S T
FIALAR . RARE | R RIBATH A TS TAT AT
S CiE € SR 1N /u% \#fr B R A BATH I F A
FIAARBEE L AR AT I N EIEH R G R,
FAT L FEMRA T, BEEE,

AXLRA B R,
SE 3k
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