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Research advances of sodium-glucose cotransporter 2
inhibitors for the treatment of obstructive sleep apnea
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Abstract; Obstructive Sleep apnea( OSA)is a common, sleep-breathing disorder characterized
by recurrent upper airway obstruction during sleep, resulting in intermittent hypoxia and sleep frag-
mentation. Continuous positive airway pressure is thé first-line treatment for OSA ;| but it has not been
widely used due to poor compliance and other factorss The new hypoglycemic drug gliflozin is a sodi-
um-glucose cotransporter 2 inhibitor, which has been used in the clinical treatment of diabetes, heart
failure, chronic kidney disease and other diséases. In recent years, studies have suggested that
SGLT-2i can benefit OSA patients. This atithorwreviewed the research progress of gliflozin in the treat-
ment of OSA.

Key words: sodium glucose co-transporter 2 inhibitor; obstructive sleep apnea; type 2 diabe-

tes mellitus; heart failure; chronié kidney disease; insulin resistance

REL S 4 i I P 102 7 5% ( OSIA ) S i L Ay i
NI 5 g , LA e i 87 4= (IR A H 4k (AHL) =
5 W/h iz Wikr e, PEISH 1.96 1283, BN
N TR BRE A, SR 0 ) vl | s B i
Bk 08 T L e Al A
HURRAE 2 R AR 0 (8] 2 B <GB BH 2E , 5 2]
BCPE AR S RIBEIR FrBed ™ . E AT, OSA BRI T
AL AGE IRE < (CPAP) SRR ARSE,
SR TIT T 2 7E S B R bz FH o 2047 A AN AT Z A0 A

s B HA: 2023 -02 -07 B BHA: 2023 -03 -09

SRR PS5 IR 5 30 T A A —
FERE . I, OSA BIFTEAT J7 Bt T HE I
OSA FBH 1K 05 7 R B 26 5 FR % T M A
T T I R 2K 51 V2K 25 S i
BRI DRI 5 3 1 2 0 (SGLT-2i) ,
VB A T L B SRR 3
AR BFSTHE S, SGLT-2i 0] LIfdi OSA m#F k%,
ALEAMIE OSA 5 SCLT-2i 3E NIUEHY AR , 41
SGLT-2i 3477 OSA iy 7T A ML , 38 1 3425 BUA 10

EEWA : e K BBl RBHIT L 55 2% 9T Bt H (2022-GSP-GG-35) 5 i #B8 TA R JEBHIF& T F (2020-SHFO3 )

BIS1EE: WIEZL, E - mail; zhihongliufuwai@ 163. com



- 134 - S IR B 25 248

Journal of Clinical Medicine in Practice

527 &

I PR UE 416 Ui W] SGLT-2i 35797 OSA HY A 2k,
OSA 125¥nih 7 #R AT L

1 OSA 5 SGLT-2i i& WiEHI K &

SGLT-2i f )& £t X 2 BB FR 9% ( T2DM) £
H R IR T, (HBE 5 1Y 45 00 0F 5T 38 TIE B,
SGLT-2i3d vl 216l 1B LI | PR R | i Fs 42 5T
L HA BERNC CERPER, T T.O 508
(HF) 51814 B i (CKD) i 58 2, hosts Hols IR
ZEJP 0 OSA 2y Al ] B PS4 M | 25 T TR
IMAE RGeS N | SRE AR AR A B Ak, ik
A LSS O 2 S AR B R 1 A2 XU 18 K ) o [
2, G AR A AR R 1Y A S T R
PIAH &, SGLT-2i fig % ffi & Jf T2DM | HF =k
CKD ) OSA HE 3K 25, AT LI A OSA J& SGLT-2i
WLERRITHE

OSA &JF 2 RUBEIRM : T2DM H OSA 114 %
BB AR —, KEZ R 24% ~36% , HITEZ A
70% ;5 OSA 35 K A= T2DM g JXURS: . [ 34
BH LR 30% ~T1% , 24 AHI > 30 ¥k/h B}
T2DM MR 5" . OSA il T2DM 2 [A] ) % 5
A B ATRER AL B9 . — 7T, OSA 22
TR 28 DA P e B RGN 19 2R IR AR 2R A
THVE T 3R Z 0] A5 2 0] At A1 , B T3k
T2DM UG o 55— 77 1T, i PR v 14 1l 28 5 A8
F IR H X e ol T P 2 38 4 28 2 S 7 1 S
T 2 B B P )% 7% . PRIOU P 451 iR 48 &
PLAIEZRR 2N £ 5, OSA ™5 4 1 By 1R
5 T2DM B AL 41 26 1 K T s hi Ok
FEARUNIR T2DM BB I M 42 il 4 25 0T B AT A
Jf OSA #AT1i,

OSA &30 J1 583 . OSA, SR M A R
FoF LA (B B R AR RN A R AE M
TR TE R S 28k o S LA R T 5, YT
s O LI 46 T g, AT 3 e HF (%) & A= Ak
JBMY Rz, HF S ACRRI Y A s B T S8
(NG VA O O ) N 7 N T e 2 AT 2
WA 1M A 78 o A B, 2E — 25 i # 0SAT
GOTTLIEB D J.4% "Vt — 15 i B ¥4 0F 5% 7,
AHI= 11 ¥/hagy OSA M ¥ HF & A &1 e
2.38 %, AHI=30 ¥/h (55 &4 HF fa] gETE
Ft AHI <5 ¥/h i 5 17 58% . b4k, HFE AH#E
H OSA [ R K 20% ~ 60% , S5 I 43 B IR F2
PE HF S35 OSA FEUG 5838 5 5 T4 1l 4 ER A1

PEHF 2, 5 IF OSA By HF B 194 1 o o
25 FAEBEEE ) AR, X OSA #4744 4K
IBIT AR S B AR HF B3 A0 A B R OIF 4
e,

OSA & FF 18 B ks « AR P FH 9 AHT #R T
A, CKD 4514 OSA HR %2 FIR K H
RAdi DLrp EE B OSA AR ME (AHI > 15 ¥k/h) Sk 48
i1, OSA £ CKD i fR& W, 55—, hEfE
OSA B BA CKD 9,5 Hoth fg 3% /& T 6 OSA /&
FHEEE OSA B H Y 0SA Bl M IT A | 58 8k
RGLok ¥ N B FE - A K 2R -1 R St
BETE R IR | Bl Wk i A5 RE R A SE XA R T
CKD Rk J; CKD 83 (PRI BA -5 50 e FIRG el
TR A Sk S i R, AR AR | IR
T ARG TR AR /N RIS PPt K5 PR B A A OGP 2895
AR A] RE I TE SR D) RE A2 A0, PR AH SC AL
3k (oL I 3 AL PRI AR , 778 1] B A s B8 5 3
AL, CKD nfF el 2 8% Az 25 5O v el AR, 481
SRR SR ES

2 SGLT-2i &7 OSA RIAJgE#LH

IR 4E 0 OSA B 3% B Ak 27 I8 SZ 28 TE I,
i, T A I A AR R AR R R, I
0 TR (15 390 Ik AR SR 38, iR — 2 T
SRR 22 3 B, BN B 2K -0 K B T I AR
i T K 9% B8, S RO B A 5 A 1f SR T
wt T WESES R B, 6 T2 SGLT2i YT
4 8, LML LT A 0 ot A 1 7 P
15, ELIFA BB O 3R T, 26 W A0 R 284
FHATRESZ R A SGLT-2i W] L i 39 i bR 4k HE
H AR A2 R 2R G AT R M T D K i B e
A 1] S FIME R A7 e e 2550 2 B S 30 L S
BB, HEMTRRAR OSA H 1O I 2 KU
S LI (AEA R a1 ) AR B, 2
5 IR BE S L B A UG 15 B, O A S %
FAFEFET AT EH P 72, SGLT-2i 3 i 1)
Lo I A A2 S A 2 A 3 0 R A, A A 1] 85
LR, b O A5 2 i

SGLT-2 1] 351 %55 B JFE 18 £ B FH 1) O B L
HRHSR AT BR R B . SGLT-2i 11 HI 3T i /N
SEECE AL Na* W BERIN, 51 & IR T 0915
SY R, SEAERN B BK , FEAR /N R P
i1, AT/ IN OSA i) Bt doke 48 A i J T e S 3
(19 5 /INIR 0 0 3o AR SR, ARG A S 28 24 4



7 SR PR R 25 235

Journal of Clinical Medicine in Practice . 135 -

PE,A BT OSA fB % B E Ak 277 b,
SGLT-2i ¥ A LA izt o4 35 B /INE -1 5 25 L (245
VB /INE 2245 L TR] S £ 2 AL W PR B /N g AR
25 ) Yo/ B B A R, DA T 1 4 47 ) B L
o/ DRI R G OSA TR E AR A .

SGLT-2i F 4R BA F JRAEH , {H IR & — i 7E
IRITIE 24 h IR WEME, 7F 1 IR E 2 R 4K
- TR L2 (He) 78 2 A4S N 223,
I SGLT-2i y&97 J5 19 He 34 i AS BB AN I W e 4
fig B, BE— B wE5 & BL, SGLT-2i i 15
Na™ /K" ZEXF ATP (9 {8 #E 98D, ol 52 1 3 o ' /N
BT R M A R S N, A L ] L R R A
SAIREE , Ak (4535 0 LB 27 4k 4t e 5 £k ol 7= A
IR 2T 0 A B2 1 BT 48 400, DA T 5+ 380385 1t 2
REHGGE Ht Thi. A ™ 4R W, He Jh 4 Bl
T a0 U 9 SR B 36, DT e 0 I D e o
BRI 41, SGLT-2i .00 I 5 4k 326 1A BLTE RE 05 s
/b B BRI AL O LA S A A

OSA FE 3 118 200 308 0 i 3505 J) 1T 1% g iy 3 AR
BEL TR - P87 T 05 4, PR I Dok R £t B £ D
LIk OSA po ™AL . SGLT-2i i@ i ik
S Jk R W 2R 5 9 5 R 0 EL 3], AR R R 0 B, U
A fi O P IS B, DA T Bl 3 T B R L R A
AHI'™ . —I5ig9 A 40 f5i] T2DM 4 956 009 %
A HTREYE S WF 5T 7~ , SGLT-2i A] LAy /b
L SN T , ARG O A XU

SGLT-2i £ B T/ OSA H35 ik 5 2 K41
T i3 AR 25 FLIR A5 . HUANG T 2604 g —=
T HEME ASIAIFIE S , 25 R IR 5 27K Py 1Tl EAE
I L& 5 OSA KU AHOG . PRk, S 2 e
IR 2%, 55 RARPTAE OSA 1Y & R HILHTHRRT BE Hb &
MBEEINEEE . X e IR & T IR A /N Rt T
Jik 5y ZE it i, A5 SR B, ) B AR SR T
ZH AR 1 A A5 I6 7 A RO R 2H 1 Jl 5 241K
SR A Lk =

SN N F PN B DRBE Rfi /& OSA [ H 22k
FHLA . XU L Sl o, BAR S g s
5T /N B £ i P 20 o AT I P s A4 Y P e 4%
FER | BRI ML 2N F e 7K -, 4 1 a6 A ik 5 1
(98 IV . MONE P 25070 S5 1 56 1M 43 % 4
FE 11 HE 5 I A8 38 01 P9 2 DD RE Y miRNA
MR, A BUAH L T @ s A HE, HF B33 1K
miR-21 Fl miR-92 ik W, 7E 852 3 N BAg
SIERYT JE R E] 2 Ff miRNA ZKFF [ $27R

SGLT-2i HA — & By N B ARAP AR o 3 — 25 i
FE W, SGLT-24 i 1 41 i ¥ W8T 480 Ak fg- 7
JoT I 55 - ATP g 2-45,/ 85 3] 25 11 A0 P i il 1T -2
Y14 H ( XO-SERCA2-CaMKII-cofilin ) 3 5 3 311 i
N IIREZRTL

3 SGLT-2i i&fr OSA I

IAER B 5Y L 58 SGLT-21 fig 75 45 e .0 I 4
Was 5 FNERRETF IR T 24 K BEHLXT TR IR
MR AL SCLT-2i 3497 OSA A3 Bk I B 3IF 3
RFFE AT

— T XF 2 T PRI O A4S R FBE T R
R TR B HLXT BRI L AL 7 020 {5 £5 A5 B IR
o7 e H A Oy I 5 % 5 e 2 L 8BRS 31 4 X T
OSA KGRI ) GZa de ke e BE ML 4,
S B2 AR B B4 (10 mg) | 725 7 B B
¥ (25 mg) FILEREFIA ST, v 7 BE 7 ) g
3.1 4F, Z59  T0ie OSA FedF B Un ] , kS
B e s MR B 25 )R (fO4E 200 8 R
RAFE O B B ) XU B4k,
50 il B HAEIEL 5 T d AR T T2 OSA,
T X A 10 1 SRR B i 7 2 v P R A, T
I, AN R AEAE OSA, BURSFIERT fE 16 K 2% 0
UL 0P U T B0 BL G B S, 9 7T i e
% OSA XU

— TSR L ATAR B AT 2 TS PRI A1 3h bk
SRR A P ) S5 355 0 UL 2 50 0 IRt
By Kt 8 246 1] 2 TRV PRI RIS K o6 RERE AL 0
R 64 R 5 BRI, 23 B2 AR B L HEARR 9 i
(5 mg) &R CFEAR B (15 mg) ARG
JY, LB ] 3.5 4E . BR R BR, s
FEAR I RAI T2 OSA KA 1.44/1 000 A
A T4 OSA R A 2.61/1 000 A4E A
X RS FAEA 48% , SCHEHS 515K T2DM F0 30 ik i
REREAL: U JIE 6 2 1 OSA %2 935 SRR AIE T 38—
o R SGLT-2i 1] fg Xt OSA 7= A i 2 145 26 3%
mi Y A KHIBEHLX BRI I TE PR AL SCLT-2i 15
REFMLERCRR, WEITT 0SA B,
QIU M 252 2 A 9 351 R I AL X HE 1 360 114 25 4%
AT, FEVEAL SGLT-21 By RIVE B & 81, &2 et 41
24 200 {5l 5 HAT 16 5] H BT R B I g B 45
BAE KX FE R RS 0. 36, AN SGLT-2i [&(% T
B R PP % %8752 242 £ PO AT REE

B3R LA BRI X R AT 5 R Y 25 A 404 LA,



- 136 - S IR B 25 248

Journal of Clinical Medicine in Practice

527 &

— /N EBEH LS BRI B AR T T SGLT-2i J/Y7
OSA FY R4 IS, IR R 2555 (SDB ) 5 Xk °F
PN B D RS LR T = 3% (3%
ODI), FURUKAWA S %&Fm — I g0 A 30 {7
T2DM 71 SDB 8% BB HEVERF IS B, IRk
B , 25 I A AL L2078 1 L R I [ e A %5
£ P 2 1 DL /N o e R R R, 7E
JEEEE SDB B FH P WLEEE 3% ODI i3,
AT DL, IAHS B T E 23 k3% T2DM R i P
ZE T SDB, {HXf T E SDB J7 3% A~ B %,
TANG Y 25" S48 T 3 46 91 14 106 5 — F OB
T &I OSA 9 2 BUBHRMG T AL 455 BoR, A
Fb 4% 51 SE IR & — F SUNIIA T, SR A% 91 e G A
T HURUICAT DA R IR OSA fBR 35 19 AHT B |
AR S B LT, 5038 R B Al 195 00 L S 1 K
BEIF I, R P BE A OSA (s e iR YT T-BL

4 DESRE

Zg L Frik, SGLT-2i HTRYT OSA pjib T4
KO Bt, SGLT-2i #F— E FRFE L B# Ik AHI, fi¢
HERR W 4, AP0 B T RE  WOE R BT R
FERA 5 N R DI REZEAL, SR AMIG RGBT AR &2 .
OSA H3 3 A £ F I 50 1 A I E, Ho
WA IE B BIE W & SGLT-2i Y3 B IE, IIfs R
&A= AT 2% SN IX 2 AR 3 E AT SGLT-2i 2543/ 97 o
Ak B — 2L I 5K LU #R SGLT-21 5 5 AL G

BRATT FB o B FA A IR Y OSA
HIITRL. BAh, BRI 3¢ SGLT-2i JAYT OSAT
RUPE 2516 22 IO 32 B 9 A5 K 75 Bl AL oA TR
*ﬁcﬁ%,ﬁ%ﬁﬁﬁﬁﬁﬁé?d FEA B AR BEAIL XS 1]
WFFE , AR FE T OSA f995 B AL B4 RIS [R) Fof
2% SGLT-2i 25f8h 112+ 5 2530 8 4 1) 2 5, 1
TCHE PR Ips KAH o I 5 1R # RAREh T SR LA
OSA L I BEALXT BEAF S, B2 3 FH T OSA (138
N UEYE B AT SGLT-21 py A2 5 vk R i, A IR
I FH R B Z2 A6 IF 2= ~AE 3

5% ik

[1] LARATTA CR, AYAS N T, POVITZ M, et al. Diagnosis

and treatmentof obsttuctive sleep apnea in adults[ J]. CMAJ,
2017, 189(48) : E1481 — E1488.

[2] TANJWC, LEOW L C, WONG S, et al. Asian Pacific so-
ciety of cardiology consensus statements on the diagnosis and
management of obstructive sleep apnoea in patients with cardi-

Eur Cardiol, 2022, 17 el6.

ovascular disease[ J].

(3]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

ZUNE, B, BRAL. FREERUE IE RGBS 25X 2 Y
R DR 4 B 1 MM P B 2 5Pl R 2t B AR YT 2800
22 ]]. SLHImREZ S, 2022, 26(22) : 52 =55, 59.
GOTTLIEB D J, PUNJABI N M. Diagnosis and management
of obstructive sleep apnea: a review[J]. JAMA, 2020, 323

(14) : 1389 - 1400.

COWIE M R, FISHER M. SGLT2 inhibitors: mechanisms of
cardiovascular benefit beyond glycaemic control[ J]. Nat Rev
Cardiol, 2020, 17(12): 761 -772.

VALLON V, VERMA S. Effects of SGLT2 Inhibitors on Kid-
ney and Cardiovascular Function [ J]. Annu Rev Physiol,
2021, 83. 503 -528.

PRABHAKAR N R, PENG Y J, NANDURI J. Hypoxia-in-
ducible factors and obstructive sleep apnea[ J]. J Clin Invest,
2020, 130(10) : 5042 - 5054

MONDA V M, PORCELLATL F, STROLLO F, et al. Possi-
ble preventative/rehabilitativegrole of gliflozins in OSA and
T2DM. A systematic literatufe review-based hypothesis[ J].
Adv Ther, 2021, 38(8)4,4195 —4214.

REUTRAKUL.S, MOKHLESI B. Obstructive sleep apnea and
diabetes: a-state ‘of‘the art review [ J]. Chest, 2017, 152
(5): 1070:=1086.

PRIOU P4 LE VAILLANT M, MESLIER N, et al. Associa-
tion between obstructive sleep apnea severity and glucose con-
trol in patients with untreated versus treated diabetes[ J]. J
Sleep, Res, 2015, 24(4) . 425 —431.

KASAI T, BRADLEY T D. Obstructive sleep apnea and heart
failure ; pathophysiologic and therapeutic implications[ J]. J
Am Coll Cardiol, 2011, 57(2) . 119 —127.

LI'Y E, REN J. Association between obstructive sleep apnea
and cardiovascular diseases[ J]. Acta Biochim Biophys Sin:
Shanghai, 2022, 54(7) : 882 -892.

GOTTLIEB D J, YENOKYAN G, NEWMAN A B, et al.
Prospective study of obstructive sleep apnea and incident coro-
nary heart disease and heart failure: the sleep heart health
study[ J]. Circulation, 2010, 122(4) : 352 -360.
JAVAHERI S, JAVAHERI S. Obstructive sleep apnea in
heart failure; current knowledge and future directions[ J]. J
Clin Med, 2022, 11(12) . 3458.

BEAUDIN A E, ON BEHALF OF THE CANADIAN SLEEP
AND CIRCADIAN NETWORK ( CSCN), RANERI J K, et
al. Risk of chronic kidney disease in patients with obstructive
sleep apneal J ]. Sleep, 2022, 45(2) : zsah267.

LIN C H, LURIE R C, LYONS O D. Sleep apnea and chron-
ic kidney disease; a state-of-the-art review[ J|. Chest, 2020,
157(3) : 673 —685.

BRADLEY T D, FLORAS J S. Obstructive sleep apnoea and
its cardiovascular consequences [ J ]. Lancet, 2009, 373
(9657) : 82 -93.

SCHEEN A J. Effect of SGLT2 inhibitors on the sympathetic
Curr Cardiol Rep,

nervous system and blood pressure[ J].

2019, 21(8): 70.



7

SR PR R 25 235

Journal of Clinical Medicine in Practice

- 137 -

[19]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

STERNLICHT H, BAKRIS G L. Blood pressure lowering and
sodium-glucose Co-transporter 2 inhibitors ( SGLT2is) : more
than osmotic diuresis [ J]. Curr Hypertens Rep, 2019, 21
(2):12.

SCHUTZ S G, DUNN A, BRALEY T J, et al. New frontiers
in pharmacologic obstructive sleep apnea treatment; a narra-
tive review[ J]. Sleep Med Rev, 2021, 57 101473.
MEHRA R. Sleep apnea and the heart[ J]. Cleve Clin J
Med, 2019, 86(9 suppl 1): 10 -18.

HANSEN T W, LI Y, BOGGIA ], et al. Predictive role of
the nighttime blood pressure [ J]. Hypertension, 2011, 57
(1):3-10.

KARIO K, WILLIAMS B. Nocturnal hypertension and heart
failure; mechanisms, evidence, and new treatments[ J]. Hy-
pertension, 2021, 78(3) . 564 -577.

ZELNIKER T A, BRAUNWALD E. Mechanisms of cardiore-
nal effects of sodium-glucose cotransporter 2 inhibitors; JACC
state-of-the-art review[ J]. J Am Coll Cardiol, 2020, 75(4) :
422 —434.

KOSIBOROD M, CAVENDER M A, FU A Z, et al. Lower
risk of heart failure and death in patients initiated on sodium-
glucose cotransporter-2 inhibitors versus other glucose-lowering
drugs: the CVD-REAL study ( comparative effectiveness of
cardiovascular outcomes in new users of sodium-glucose co-
transporter-2 inhibitors) [ J]. Circulation, 2017, 136 (3) .
249 -259.

SATO S, TAKAYANAGI K, SHIMIZU T, et al. Correlation
between albuminuria and interstitial injury marker reductions
associated with SGLT2 inhibitor treatment in diabetic patients
with renal dysfunction[ J]. Eur J Med Res, 2022, 27(1).
140.

GHANIM H, ABUAYSHEH S, HEJNA ], et al. Dapaglifloz-
in suppresses hepcidin and increases erythropoiesis(™J.].
Clin Endocrinol Metab, 2020, 105(4) : 1056 - é1063%
LAMBERS HEERSPINK H J, DE ZEEUW D, WIE Lg et al.
Dapagliflozin a glucose-regulating drug with diuretiésproperties
in subjects with type 2 diabetes[ J ]. (Diabetes Obes Metab,
2013, 15(9) : 853 -862.

MARUYAMA T, TAKASHIMA H; OGUMA H, et al. Cana-
gliflozin improves erythropoiesis in diabetes patients with Ane-
mia of chronic kidney diseasé[J]. Diabetes Technol Ther,
2019, 21(12): 713 - 720¢

LIH L, LIP G Y H, FENG Q, et al. Sodium-glucose co-
transporter 2 inhibitors (SGLT21) and cardiac arrhythmias: a
systematic reviewsand meta-analysis[ J]. Cardiovasc Diabetol ,
2021, 20(1) : 100:

DOBROSIELSKI DyA, PAPANDREOU C, PATIL S P, et al.
Diet and exerciséyin the management of obstructive sleep ap-
noea and cardiovascular disease risk [ J]. Eur Respir Rev,
2017, 26(144) . 160110.

TANRIOVER C, UCKU D, AKYOL M, et al. Potential Use

of SGLT-2 Inhibitors in Obstructive Sleep Apnea; a new treat-

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

ment on the horizon[ J]. Sleep Breath, 2023, 27(1): 77 -
89.

YAGI S, HIRATA Y, ISE T, et al. Canagliflozin reduces
epicardial fat in patients with type 2 diabetes mellitus[ J]. Di-
abetol Metab Syndr, 2017, 9. 78.

HUANG T, SANDS S A, STAMPFER M J, et al. Insulin re-
sistance, hyperglycemia, and risk of developing obstructive
sleep apnea in men and women in the United States[ J]. Ann
Am Thorac Soc, 2022, 19(10) : 1740 - 1749.

XU L, NAGATA N, NAGASHIMADA M, et al. SGLT2 Inhi-
bition by Empagliflozin Promotes Fat Utilization and Browning
and Attenuates Inflammation and Insulin Resistance by Polari-
zing M2 Macrophages in Diet-induced Obese Mice [ J]. EBio-
Medicine, 2017, 20, 137 - 149.

ORRUG, STORARI M, SCANO A, et al. Obstructive Sleep
Apnea, oxidative stress, inflammation and endothelial dys-
function-An overview of/predictivé laboratory biomarkers[ J].
Eur Rev Med Pharmacol Seiz#2020, 24 (12) ; 6939 —6948.
MONE P, LOMBARDI A, KANSAKAR U, et al. Empagli-
flozin improves thetmicroRNA signature of endothelial dys-
function in patients,with HFpEF and diabetes[ J]. J Pharma-
col Exp Ther, 2022. JPET - AR.

CAMPEAU'M A, LEASK R L. Empagliflozin mitigates endo-
thelial ‘inflammation and attenuates endoplasmic reticulum
stress signaling caused by sustained glycocalyx disruption[ J].
SciynRep, 2022, 12(1) . 12681.

NEELAND 1], KASAI'T, INZUCCHI S E, et al. Response
to comment on neeland et al. the impact of empagliflozin on
obstructive sleep apnea and cardiovascular and renal out-
comes; an exploratory analysis of the EMPA-REG OUTCOME
trial[ J]. Diabetes Care, 2021, 44(6) ; el37 —el38.
COSENTINO F, CANNON C P, CHERNEY D Z 1, et al. Ef-
ficacy of Ertugliflozin on Heart Failure-Related Events in Pa-
tients With Type 2 Diabetes Mellitus and Established Athero-
sclerotic Cardiovascular Disease: Results of the VERTIS CV
Trial [J]. Circulation, 2020, 142(23) . 2205 —2215.
WOJECK B S, INZUCCHI S E, NEELAND 1], et al. Er-
tugliflozin and incident obstructive sleep apnea: an analysis
from the VERTIS CV trial [ J]. Sleep and Breathing, 2022.
QIU M, DING L L, ZHAN Z L, et al. Use of SGLT2 inhibitors
and occurrence of noninfectious respiratory disorders: a meta-a-
nalysis of large randomized trials of SGLT2 inhibitors[ J]. Endo-
crine, 2021, 73(1); 31 -36.

FURUKAWA S, MIYAKE T, SENBA H, et al. The effective-
ness of dapagliflozin for sleep-disordered breathing among Japa-
nese patients with obesity and type 2 diabetes mellitus[ J]. En-
docr J, 2018, 65(9) : 953 -961.

TANG Y, SUN Q, BAIX Y, et al. Effect of dapagliflozin on
obstructive sleep apnea in patients with type 2 diabetes: a pre-

liminary study[ J]. Nutr Diabetes, 2019, 9(1) ; 32.

CET T LFES





