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Abstruct

Purposes : To investigate the prevalence of sleep-
disordered breathing (SDB) in proliferative diabetic
retinopathy (PDR) patients and clarify the relation-
ship between SDB and PDR.

Subject and methods : Sixty-four PDR patients
who had undergone vitrectomy in our hospital were
included in this study. Forty-two patients were
male, and 22 were female. Pulseoximetry was con-
ducted during the nighttime ; the sleeping 3 % oxy-
gen desaturation index(ODI/h) was calculated. If
ODI was=10/h, SDB was diagnosed. Blood glucose
control and the presence of hypertension and al-
buminuria were evaluated and compared between
the SDB and non-SDB groups.

Results : Fifty percent of male patients, 27% of
female patients and 42% of all PDR patients were
diagnosed as having SDB. The presence of hyper-
tension and albuminuria was 96% and 74%, respec-

tively, in the SDB group, both significantly higher
than in the non-SDB group. There were no signifi-
cant differences between the two groups in preoper-
ative HbAlc levels. However, compared with the
non-SDB group, the prevalence of insulin therapy
was significantly higher in the SDB group.
Conclusion : PDR cases had a high frequency of
SDB. It appears that SDB might hamper blood
glucose control, raise the occurrence of hyperten-
sion and albuminuria, and is thus related to the
progression of diabetic retinopathy.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 111 : 899—904, 2007)
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VTAE, HEARFEIR [ (sleep disordered breathing :© S-

DB) 1, BIREE(LEER & OBEMEHINTEY, &
M, EBINREE, MIMERESE & v L RMERE,
T2 X B REE e & OM/NIE RS O fERR KT 7% 2 WRElkE
BB ENT VB,

—7, BREMERICB W T, BERBEOM/NIERETH
2 HERRMAIE & SDB BN 2R U e ik R 7
5750,

SEZEH & TR FEHEIESE (proliferative diabet-
ic retinopathy : PDR) 812t L SDB Ofif &2 217
VW, ZOEMHEE TR L 2. £ 7 SDB ¥ & JE SDB
B CREIRIHEIEE O FIE «» EROGERRTF & 3 Tw
ZIMPEa > b — v OREE, ®ilE, BEEERAROGHH
SR b HIRIRET L 7 O THETOFZE 2Nz s T 5.

I %R &%k

MR GBI TR TR, 225 PRI RIAE, (e
AR, BBEEIE N LR AT 217 - 72 PDR &
FHiHe 64 FEGITH 5. FERIZ 2] 2 BPERE TH - 7.

K1 2HNROBEER

Bk 42122

i (%) * 60.3+9.8
firAT HbAlc (%) * 7.5+1.5

R RIS T AR (4F) * 13+8.6
BMI (kg/m?) * 24.2+4

T IMLE DR (%) 41/64(64.1)
SR IR OB (%) 38/64(59.3)

* 1 OPEE R R
BMI : body mass index, {KEE%
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HERF~NVY Y FEFCEDIE, HIA V7 1+ — 4
FRarverrv»Eenizd 2 Tiro7:. SDB OS5k
BTHWHRTH D /8VALT F ¥ A—% PMP-200G R(¥ 1
A) =R ERLERT I B A, SPO2, IRfa%, A
ZEHEIL, IRESEDIL 72, 7—F 13XV —NICER
X, @Y 7 b SPO2 Trend Chart G R(E1B) iz T
BEAR T 1 BERT B 72 D @ 3 % DAL O FE R ALFIE O — ik
DA T (BRI 7 AR T 580, oxygen desat-
uration index : ODI/h) ZEH U7z, Fh-&HOHER
WX ARBEIIEENOMZE 3K EE=F -2 LD
HER L TNt S BRAM L 72, HBEER O SPO 2 o HlIlE i
A 1Z 0~100%, 15 K B 13X 70~100% D [ T D R 7=
E£2 %, ARIAE O HIE EEFH 1 30~250 bpm, HIE R E
Z+2 %, AKEIOHEEREIX0+3G TH 59, Fikix
A DOFIRBNIE L 725 Z L 03H 57280, AT
T L7z,

SDB OREHER 22 22T 1E, B % & 0 7o ISR IR R Y
"< A (polysomnography : PSG) % 1T\, fEIE % —1K
IR 5 %% (apnea-hypopnea index : AHI/h) 2 #l5%E 4 %
Z R, BRECPEEEm» S &HNICITO L Ix KB
Ths, BEBELEZSOSVALTFY A=Y IZBIT 2
SDB ffi & #:# @ ODI/h 1 AHI/h & fHREBER 2 H D,
AHI=Z15/h 2 H#EfEH L L7-5E, ODIDOA v b4 7 (&
10/h TORZWIRRIZ 97%, FREEIZ 76% @G snT
W3, 2 TESEOMETIZ0DI=10/h %2 SDB £ 2
Wr L7z,

IR O ZE I, ¥ = (58 M -+ 8k 5 1 I
) /212 B> T, PHE M =140 mmHg, 35 58 3 10
FE=90 mmHg, BEFIANRD Y OWwIFhnr»rl1 DL k%
Wz boD & L,

SR ARITHAERBEEEDOTA R 74 22k 5
BIWLAEE Uz, B, BRI, BRIEFMEITHER

X 1 BEARAFIRPEERESIRERES.
A DSV AK Fy 2—2% PMP-200 G R,
B : f##7Y 7 b SPO 2 Trend ChartG R O,
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SDB ¢ JE SDB ## p value
3 1059) 61.7+10* 59.2+9.6* 0.32
et HbAlc (%) 7.16+1.3* 7.32+1.3* 0.62
B FRIp R AR (4F) 12.5£7.9* 13.2£9.1* 0.76
BMI (kg/m?) 25.2+4* 23.4+4* 0.07
EIEDHEE (%) 26/27(96.3) 15/37(40.5) 0.000003
SAME HIROBEE (%) 21/27(74.1) 17/37(45.9) 0.019
I3 7 v 7 F = # (mg/dl) 1.67£1.86* 1.12£1.09* 0.14
A VA EFROHEE (%) 13/27(48.1) 7/37(18.9) 0.027

* 1 OSPEE AR

SDB : sleep-disordered breathing, HERFEIK[E S
BMI : body mass index, {AEFRE

xR 3 2EFITO 3% BHARIMELREIFIEE T 52k oxy-
gen desaturation index : ODI & SE, TEMHER
ROBEIZEITZ20RT ¢ v 7 BEIRDIHOER

WEEEAZS S BIBAZS S MHBSMRELr  t value  p value

I E ODI/h 0.44 3.85 0.0003

PAMEE AR ODI/h 0.29 2.34 0.02
WiT-o 7z,

et A9MiEt 1 Yates chi square test, Fisher exact
probability test, Unpaired t-test TITV>», fEIRZK5 %
KmrBEREE L.

|11 S

ODI i 0.7~47.2/h CFHfE £ B¥E(RZ £ 10.8£10.1/
h) T®H-7:. ODI#10/h LA LT SDB & Z W & h iz 48
FE v 5B Pk 42 B e 21 61 (50%), ZZ 1 22 5l Hh 6 51 (273
%), &HT 64 Bt 27 B11(42.2%) TH - 72,

PDR $Ef % SDB ##, E SDB BEIC4H 1T T & & 12 kaf
BiTole, MHOBETRE2R2ICRT. WEHTHE
5, HbAlc, FEIRIBEMERIM, AEHEH (body mass
index : BMD), I 7 V7 F = HIC3EEEEZAD
vt —7F, @I X SDB & T 96.3%, FESDB
BT 40.5%, BEMEEARIE SDB#T 74.1%, FESDB
HT45.9% ThHY, WIFhd SDBETERIZERERT
hol(FnZFh, p=0.000003, p=0.019), F/A >
2 IRESEA & T BERIH SDB £ 48.1%, JE
SDB #:18.9% TSDBEICB W ITHEIZE» 572 (p=
0.027).

£fEfIT ODI/h & &IME, EEEAROGRICE T
UV AT 4w 7 HERSHT 21T 72 &£ 2 AIEOMBE %
R, HIME, BEEEARE b2 ODI 2SEEIC % % 1F
YERrk-572(r=0.44 p=0.0003, r=0.29 p=0.02,
#3).

80

AHI/h
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ODI/h

2 PMP-200G R IZE1T% ODI/h & HREHERAR )
'S5 AIZE1T 5 AHI/h OEIBER.
ODI : oxygen desaturation index, &jjfkIfEE A9
AR T4,
AHI : apnea-hypopnea index, MEFEI;—{KIFIRIEHL.
FHEERE (1) =0.76, p=0.002.

TAOINI: 1IB3FIZTL, HoDTKEEES D
PSG %2jEfT L7z & Z 5 13 fH 12 $11(92.3%) 28 AHI =
15/h @ SDB T& Y, HEiRIFHEIFIAERRE (sleep apnea
syndrome : SAS) L ZMra 7z, £72 AHI=20/h DLk
D 10 B 53 5% 5 WY 5 58 &8 B £ #2123 (nasal continuous
positive airway pressure : nCPAP) O # )ik & % - 7z,
WSS BT 5 ODI/h & PSG 1281 % AHI/h o fHEE
B2 wRd, HEERE(r) =0.76, p=0.002 & FHEH %

oz,
IV #
#E3k, SDB w2 HHOERIER, Bz £ oBRE
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R 4 —BAERRE LUEFREE EAARICE T ZEERTREEDEE
i FEBIEL HIE J7: i SDB D#E (%)
Wisconsin Sleep 606 PSG AHI=15/h Bk 9.1
Cohort Study'® e 4.0
Spain Chohort!¥ 400 PSG AHI=15/h B 14.0
2 7.0
Southern Pennsylvania 1741 PSG AHIZ=15/h Bk 7.0
Cohort!V? £ 2.0
Tohoku Univercity!? 159 77 /=4 — AI=10/h Eo(lN 7.5
B 64 ISVAZF¥ A—5 ODIZ10/h St 50.0
2ok 27.3
2 42.2
PSG : polysomnography, #&&EHERKRY 75 A
AHI : apnea-hypopnea index, R —{KFERTEEL
Al : apnea index, EFEIRIEHL
ODI : oxygen desaturation index, BhJRIMELZEEIRIE (K THEaEL
AHIN5= ~ <30 52.8
30=~ <50 34
ODI10<~47.2 55
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
3 AR TOERMIEES] (0DI=10/h) & —fit AN DEERIFREEF] (AHI=15/h)
To BMI{EN R,

LB, B D — e A D REIRIE R ES CCRR 16 & —BRE).
TEE T AR 0 R AR N 41,

AHI : apnea hypopnea index, fEIE,—{EIERIEEL.

ODI : oxygen desaturation index, BiRIMEEEAIFIE(ER T
BMI : body mass index, {&EIEH.

BMI (kg/m?) ;[ ]: ~<25, [ll: 25=~<30, [: 30=~.

RKEES BOMNSAS L anT&/z, L, BEER
D7s\v> SDB & ®iliE, FBERER, RINERE L »-o
TeBIREERDOREBRAFTCH S 2 EBHS IR
D=0 7 X ) 7 HEHR BE % <5 (American Academy of
Sleep Medicine : AASM) o [EEHR & 2 E 24348 (Interna-
tional Classification of Sleep Disorder : ICSD) TiZ,
TERD B h2b 59 AHI=15/h @ SDB % SAS &
ZWiT5ZEBREIBIN TS,

—MEAEIRE U EFEFE O ERDRICET S
SDB O#E 2% 4 2 d. HIEHERER 5 - HifiEh
LS 2179 2 L3 TS v, —f& AL
T, A5 B 1) % PDR fEHI D SDB &0 55 13 B 1%
T3.5~T1E, WHT3.8~13.5FLEHETho .
72, HRAZNGRE L7 SDB OFEVEHKL TH
ERNRTH5.6fFLEWEHETHEAL T,

SDB X BMIfED FR I X VHENE £ % &5 #H
wB D 5, RBFFEIC BT SDB # & JE SDB # 0 ¥

¥ BMI % g3 % &, SDBET 25.2 kg/m2iz5fL,
FJESDB HE T3 23.4 kg/m>TdH v, SDB EEAE WA
Zh B BEREZ R P (p=0.07). AWF5ED SDB
e —oHAAND SDB#]d BMI {53459 % X 3 12
R, HIE ST ESR L B 7 O EHFRRENZT 2 2w
23, AHFE T O BMI 25 kg/m? K O FEAL#TE 13 55 %
THYH, —ADSDBHIIC B T % IEIEMH 52.8% &
FfRETH >z, KiHZET SDB OHEENEERTH 512
bbb o3, JERLHEOEE S —# A D SDB f & [FfE
ETHLHEZAHTH 255, KHFFEONRE TG
3%\ 2 £ 28 SDB O G HEE I T v 2 Al ReEIE & E
T&bEE 2T,

SDB M EfRBE LR B A2 ERL T 2 HRIZLTF O £ 5 12
FzoNTWwab, £7, SDBICX Y KM OEREZEMmEE,
KR 3% £ O Bk 32 1L (reoxygenation), & &AL R F I
fE, BEAEREL EBNELC S, FRCLY, B E TS
T 2 AR IR BN O JUAE, ME N K BRI T
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(vascular endothelial growth factor : VEGF) 72 ¥ D%
FEWYA 24 VIHFRED LFY, X M ADTL
#29, intercellular adhesion molecule 1(ICAM-1),
vascular cell adhesion molecule (VCAM-1) & W - 72 #%
ERTFREO LAV ENEL L, Zhsic X VINEN
JEREREREE DS EIT L, BRI RAENE R I NS EF 2
L5NTW3,

—77, REMEEIC B T b FERIRHE O FIE - R
BT 2EREIX, SDBIc kD5 &fEZ 3N 2RE L [HE
iz, BB % VEGF % EORIEMES 1 M A A >
BED LA, ICAM-1 #HOD ER R X )XY
7 HERE DR, MBI M HEST L, MBI D F A
T5EINTWS, 7z VEGF FIROIENNC 13 5 MpE
I X D& &b FE bRKEY) (advanced glyca-
tion end products : AGE) D&fE2¥%°, protein kinase
COWEMAPEET 2 L3N TEN, ZhsrLA
PLAREDTUHET 22 L bFHEINT 0B, DLk
£V, HWERFEEEIC SDB &L 72154, FEIRE R
FEDFESE - #R° PDR BEDORBRREF L VB2 L%
Z 5. KWFFEIC BT b PDRERIC EHEE 12 SDB 23
AL THB Y, PDRFFEICHEZ KIFL T 2 W] HEM
WRB Iz,

PR REEE D FRAE - EERICBIL T3 & £ & £ hf5E
PMTbivTsY, MEaY e — VAR, GlEYEH
ROEHEZ ENFE SN T W22, S[a], PDR JER]
% SDB #f & JE SDB ¥z 431 THET L 7228, SDB #T
I PEREREEEET OB FEORRREF £ S Tw &l
=2 96%, BEMEEBIRD 74% L @SB &L, JE
SDREFICHK L THEICHEERT, uy A7 4 v 7 HE
Jasr#ric ¢ ODI/h L IEDOHB 2 7z, £7:SDB T
EA YA VPO THENRE SN TE D, MEHED
FREZBIEEIFTEINTWSE®, S, WEER Tl
HbAlcfEC 3 A EEZ 2R D L o753, SDBEILIE
SDB BEIZEEER L T4 » R ) U BEE1T - T B EHDS
BERWIZEho7:., 2D L5, SDBEIXIMEED > b
O— VLR TH L EFLE L., D br s, FERA
BF B 2 SDB O&HIEE OEEN T L 51E
PO TL, BMFORKRREFLINAMMEI Y v a—
ZWEC L, SIMEPEEEAROGHZ & D E=RICT
5Z2rT, £V PDREZFELLT T EHREENFE 2
Shb, AFEICB VT, 2 BHERKE O PDR ERFNIC X
EHEEEIC SDB AL TH D, ZOMEEEISRES
Tz, F 740580 SDB IO FEEDFEIL T EI T D - 72,

S e DOMET X 64 1 L IEFIE R D72 K, A—HETR
WL 7e— A DO HEFEN T W e WS RIEN D 5, £z,
TS TR IS0 B B A 7 & PO 2 e &, A&7
AR ES R e &, XD EESER O
7 EEEE OME 21T o Tty SERIEFI NS ¢,
SDB % &ff L T\» % PDR iz 317 % EIEE OET 0,

BEGERE PR AEIRE & MERRITIR R - Seft 903

[Fl—J5 8 T2 U 72 HEIESRE oD 73 W PRI 191 S0 Bl st
FERER, —BAOBE Oz E2 &Y, X0
WWHETZ LT LER DL EFEZTnD,
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