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x|, REE F AL

[HE] B HF28HRRK (T2DM) F oA RBEHRELE. MERE, REFEFABRARNGE,
Mg BAE, ZFT2DMFCh RBEBHOEER ST RS, ZRF—, BAKRGANG T EHRGE— A7, £
HA AR R, BRI E S NRB, AARSGHFRNEL, BR #HITEAET 4557 2 FT2DMH S ) 5538
BF 6 IE RS RISk Heh, ik IR20194F8 A £20204F9 A AL E HAARKIE RS A2 S A0S0
ZSFT2DMIS 7 5238 B4 1000], RN RAEF koA F AR, &506], FAELE XA FTALEWEST,
BB H T LR AR B8, MAEFEHFLET 2R WRFAAEFE57 AL T )G AT
A7 (B4 (FBG) . A2 hfnds (2h PBG) | #Eibdsr®d (HbA, ) . M Hikiidgs (HOMA-IR) ) . <3
BeIEAE (A EH s (LVEF) | ACRRERHNE (LVESD) | A TAFKAH AR (LVEDD ) AE/AL] |
S LA AR & [ NA SR ARAETR (NT-proBNP) | 8 %3KZ T (Angll ) ] . 6 minF473EH (6MWD) . AR
TR FBAEERFAE R (MLHFQ) #4, FURAABE ST HNRREREL AT, &R %55, A4
%FFBG. 2 h PBG, HbA, ZHOMA-IR% #M& T ARG T AT, BARAEZKTHFAL (P<0.05) . %), W4
BHLVEFS 3 % T ARG I79, LVESD. LVEDD 4 %) T ARG T AT, E/AMES A K TARMSG T, AR AEL
LVEFZ T##48, LVESD. LVEDD T3, E/AMEKR THMA (P<0.05) . #%I7/5, MLEH o ANT-proBNP,
Ang T RF 2 AK T ALE 771, AAFRAB KT HFANA (P<0.05) . %776, AAEHFOMWDY K T AWEHT
A7, MLHFQ#F 22 A& T ARG /767, HAFRAEFOMWD¥ T #U28, MLHFQ# 5K T #L2n (P<0.05) . #4a
BB R A BIE ARG . KR, RSFRRERE, G KA BT A MK E L FT2DMH S H 5258 &
F 0B RS TR, RBOISM, RGEDNEALEETRIE, L2oBEE,
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[ Abstract ]

complex disease and poor prognosis, which is a major difficulty in the field of geriatrics research. However, there are many

Background Elderly type 2 diabetes mellitus (T2DM) patients complicated with heart failure have

hypoglycemic drug regimens for elderly T2DM patients complicated with heart failure, but with different effects, and the specific
drug regimen has not yet formed a standard. Dapagliflozin has obvious hypoglycemic effect and can effectively prevent and treat
heart failure, which has high research value. Objective To investigate clinical efficacy of dapagliflozin in the treatment of elderly
T2DM patients complicated with heart failure and its impact on cardiac function. Methods From August 2019 to September
2020, 100 elderly T2DM patients complicated with heart failure who were admitted to the Department of Cardiology and Geriatrics,
the Eighth People’s Hospital of Hebei Province were selected, and they were divided into routine group and study group by random
number table method, with 50 cases in each group. The patients in the routine group were treated with routine drugs, while the
patients in the study group were treated with dapagliflozin on the basis of the routine group, both groups were continuously treated
for 12 months. The blood glucose indexes [fasting blood glucose (FBG) , 2 h postprandial blood glucose (2 h PBG) , glycosylated
hemoglobin (HbA ) , homeostasis model assessment of insulin resistance (HOMA-IR) |, cardiac function indexes [left ventricular
ejection fraction (LVEF) , left ventricular end systolic diameter (LVESD) , left ventricular end diastolic diameter (LVEDD) and
E/A ratio] , myocardial injury markers [N—terminal pro—brain natriuretic peptide (NT-proBNP) , angiotensin 1l (Angll) ], 6
min walking distance (6MWD) and Minnesota Living with Heart Failure Questionnaire (MLHFQ) score were compared between
the two groups before and after treatment. Incidence of adverse reactions during the treatment of the two groups were observed.
Results  After treatment, FBG, 2 h PBG, HbA,, and HOMA-IR of the two groups were lower than those before treatment,
respectively (P < 0.05) ; and FBG, 2 h PBG, HbA, and HOMA-IR in the study group were lower than those of the routine group
(P < 0.05) . After treatment, LVEF of the two groups was higher than that before treatment, LVESD, LVEDD were smaller than
those before treatment, E/A ratio was bigger than that before treatment, respectively (P < 0.05) ; and LVEF in the study group was
higher than that of the routine group, LVESD, LVEDD were smaller than those of the routine group, E/A ratio was bigger than
that of the routine group (P < 0.05) . After treatment, serum levels of NT-proBNP, Ang Il of the two groups were lower than those
before treatment, respectively (P < 0.05) ; and serum levels of NT-proBNP, Ang Il in the study group were lower than those of
the routine group (P < 0.05) . After treatment, 6MWD of the two groups was longer than that before treatment, MLHFQ score was
lower than that before treatment, respectively (P < 0.05) ; and 6MWD in the study group was longer than that of the routine group,
MLHFQ score was lower than that of the routine group (P < 0.05) . There were no adverse reactions such as renal function injury,
hypotension, allergic rash and so on during the treatment in the two groups. Conclusion Dapagliflozin can effectively improve
the blood glucose level and cardiac function of elderly T2DM patients complicated with heart failure, and reduce myocardial
injury, improve exercise tolerance and quality of life, and with high safety.

[ Key words ]

Diabetes mellitus, 2 type; Heart failure; Dapagliflozin; Cardiac function; Blood sugar
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1 W&E5FHE

L1 R4 $EH20194F8 F 22020479 L4 55\
N BB B L R RN AE BRI 19 2 AE T2 DM I 0 ) 0
B0, HFFE ChE2BBEIREPIA TR R (201748
M) ) R T2DMIS WA K (L R 3 2 T
WITHEEE2018) O L S SRS WTRR I . A8 AR

(1) 4E#360~85%; (2) ALLOAERIIE (New York Heart
Association, NYHA) AT ~V4; (3) HESS5AME
B AEFE . HEBRARE: (1) BIFERMOIR. O
LS L O EFRMSE G S5 A ORI 5 (2) BT HERGE

AV AP A T RS | R DI RE I e s (3) FEA
WEBRIE 2VETT e . HUIRBRIDBETCHE . BPEMRE R Z A8 E 2
B E s (4) A RHRER . RHPEOR . R HBENLECY
REW A BH R AR, &5000, ML HE
WA BRI . O RE . NYHARM R, BIFAE
i, ZRIEZRIFEX (P>0.05) , WL, AUFREMI
HE/NNRERE A G 2w (2021BMEHEETS ) .

1.2 Rk WAL RE LSRG, IR R
AFEIESA AL T UK, 8% 2R SR 251 S B -2 1A RH
H] L ESIEIERHA . IR PR ESZG YL O TR 2 )
BT, T LMEREEIRENR 8 T DAL E e AL R
FHIRAEFN ( 2 AstraZeneca/ N FIA ™, FEZ5HEF)20170040 ) 1R
7, SmgR, R, 100d. PIELEEIRERAT121 .

1.3 WEdERR (1) MRS 000 TR YTl R B
ZSHEFIK NS ml, 3 000 /min.0010 min ( BLOFEAR10 em)

B RE W SR OB VA KL I 2 I8 I W% ( fasting blood
glucose, FBG) . B2 hilihE (2 h postprandial blood glucose,

2h PBG) 5 R4 ALY (2 KCobas 6000 5017 )

M E B MK H (glycosylated hemoglobin, HbA . ) , Jf
TR S Z PR (homeostasis model assessment of insulin
resistance, HOMA-IR) . (2) LUJREFEHR: 405 FIRITHI

J5 R IR 2238 Bl Ao WA (R u22 ) Kll.C D fe SR
tr, AFAOES M55 (left ventricular ejection fraction,
LVEF) | ZEOZEWHH RPN (left ventricular end systolic
diameter, LVESD ) . ZEDZE &K AR WIS (left ventricular
end diastolic diameter, LVEDD ) ME/AfH, (3) OIiFR
B S TRA A R A E S I ER KIS ml, 3 000 r/min
BL15 min (BELLEAR10 em ), HOETEWG SRR S Re ik
A A 00 A8 AL NA S i B IR AT 442 ( N—terminal pro—brain
natriuretic peptide, NT-proBNP ) | IMAEERED (angiotensin
I, Angll ) /K, BF &M H 3 EeBioscience/AH],, HAK
BAE AR IR U B T . (4) Bl S A 16
e A ETFIBITHE R A6 minB AT, B s dh i,
6 min2F1THEES (6 min walking distance, 6MWD ) K R B
BN R . 230 TR YT RIS R e 953k 0 ) v A 1R
JEEJHAEF ( Minnesota Living with Heart Failure Questionnaire,
MLHFQ) 7/ SFAS A A 16 ot , i R AIG 5k (804
H) (5N 5H) - HABSH (84048 ) 3P Jrmdk2l
ANEH, B N10558, TFIRBARE B AR T B
(5) ARRN: BETERIT IR A 1~24 A #E-47 1R T2 B
Vi, eI, PR EH A DIRE . OGO H ARG
A, ICRMALRE IR B RV A AT D

L4 ot SRHISPSS 20.048 H2# i b A7 5t i
THRPERILL (X +5) FoR, ] HEBER P FEAS R 55
HN R FHBCS G5 TR AR B IR , 2H I He A
K x K%, LAP<0.05Hh 25 RS2

2 H#R

2.1 IMAERESR  RYTET, WALBHFBG, 2 h PBG, HbA,,
FHOMA-IRILE, 2R EGI#R L (P>0.05) 5 J/I7
Ja, WALEEFBG. 2 h PBG. HbA, JZHOMA-IRF 5L F A
HIRITHT, HOPRHBE R TEAA, ZRA5%ieE X
(P<0.05) , W32,

R W4LEBE TR R

Table 1 Comparison of general information between the two groups

a0 - FE B LT VI 2 NYHA%M (n (%) ) BIHE (n (%) )
(Brz)  (xes, 4) (xxs, 4F) (xzs, 1) 1% LEX Vg LR COPD  wRILIE
iy il 50 27123 68475 11432 13.5+5.1 16 (320) 28 (56.0) 6 (12.0) 19(380) 6(120) 15(300)
Rl 50 26/24 68.5+6.9 11432 135:61  15(300) 27(540) 8(160)  20(400) 7(140) 16(320)
x> () {8 0.040 0.055° 0.016° 0.036' 0.336 0.042 0.088 0.047
PlE 0.814 0.956 0.987 0.972 0.845 0.838 0.766 0.829
TE: “Foneff; NYHA=HZY.0MER P2y, COPD= ERH ZE Mg
R2 WL HG MAFRAR LA (k+s)
Table 2 Comparison of blood glucose indicators between the two groups before and after treatment
Wil FBG (mmol/L) 2h PBG ( mmol/LL) HbA,, (%) HOMA-IR
W WTE e P W TR e PE W TR e PH W W e PE

WAL 50 934:2.15 7.87+1.54 3.930 <0.001 19.04=4.61 14.50+2.09 6342 <0.001
W4l 50 9.40+330 6.61+1.05 5697 <0.001 19.13+4.41 1276+ 1.54 9.643 <0.001

8.53+137 7.42+1.08 4499 <0.001
8.57+140 635+0.92 4.151 <0.001

1127+3.37 754+ 140 7.228

<0.001

11.34+3.42 456+0.76 13.684 <0.001

ol 0.108 4.780 0.100 4.739 0.144 5.333
P 0.914 <0.001 0.921 <0.001 0.885 <0.001

0.103
0.918

13228
<0.001

W FBC=ASHEIMME, 2 h PBC=R/52 hillfi, HbA, =Wk £LH 1, HOMA-IR=/RS ZHCHTHE AL
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2.2 LYIRESERR  RUTHT, M4UEELVEF, LVESD,
LVEDD X E/AMALLH, 2K TGt E L (P>0.05) ; &7
&, W ERELVER S TARAIEITRT, LVESD, LVEDD4>
FUNFARLEAIFT, BAES IR TARLGT T, Bl s
FHLVEFE TR M4, LVESD, LVEDD/NFH A, E/AEK
THMA, ZRAGIFEL (P<0.05) , W&K3,
23 OEAREY)  WRITHT, PR I NT-proBNP |
Ang IKFLUES, ZRIFEITFEL (P>005) 5 1BI7E, W4
BT MIFNT-proBNP . Ang [L/KP 435K TALHIBTHT, HBR
HUREIRT R, ZRAGIEEY (P<005) , W4,
2.4 6MWDKMLHFQUF4 JRITHT, WABZFOMWD K
MLHFQIT4r b3, ZRTE4i2#E X (P<0.05) 5 {HI7)E,
WAL OMWD /K FALAYTHT, MLHFQIT43 207K+
AAEITHT, EHAFSTARFE MWDK T3 M4, MLHFQMS>
EFHMA, ZRAGIFEN (P<0.05) , WS,
2.5 AR/ HALZL S IR R R 25, S R
R RRIE G o P AL SRR YT ) 35 o B T e A
R KZERR N
3 itig

Rt TR LA AR R, RS . O i A
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HpAp 2 . AFRAR R R S I koA R AL Bk
e, SR liose s B By, dEm S BRIk
TEAFERF AL A, B AL I, k2, O
DAL R ) QTN 4a e (A T == I =0 = e TS
NI E ARG, METT N R S L B, B
DI ERAFEAR EAE UE . BB R, HAET, PLH X
B T 05 3245 O =5 14 HIL I W 245 0 T i 3ot i a0 2 4 B
I S 5 U A A TTE o 111 RO PP e A SR S TRE Y €2
Hhe ik, SRR AR O DIRE I 25 P64 T2DM
Jr iR E AR EEE L,

KGN AR AT E T EASSCLT2i, B R
R, LT S A 30 30 gl /N X S T A A 1)
WE, IRV O AT W R L 0 B 0, AT R 0 A 114 £
G EBRRER I, RIAMSARATT BB R R R
R kg, 3D HARTR T F#3%~5% 1 o 1EAh,
TRHE G A T S8 AT R B 4 A ) BT AR I R A
HEMT R B ACE Y L AR S5 B B A AR5 R
Ab, PR TR IRYT T WA B VER . TR R 58 25
IR, BRI R RE R AR SN ks AR B Ak 1O I A &
A B, {ELRE B R A 0 I A5 A P T R AR ) vy

R3 PILLBZIBITRIG O IIREFRAR AL (x25)

Table 3 Comparison of cardiac function parameters between the two groups before and after treatment

LVEF (%) LVESD (mm)

LVEDD (mm) F/AfE

WrH TR fE P WTET TR

i vamﬁ Pl

WTH TR el P WTET WP el P

WAL 50 3659+768 42.04+849 3.366 0.001

56.52+8.16 53.71£6.82 2.849 0.027

61.29+10.40 55.15+£7.07 4.627 <0001 0.80+0.07 1.04£0.07 17.143 <0001

WAL 50 3648+749 46.53£9.02 6.061 <0001 5631+7.99 49.14£6.17 5022 <0001 62.35+10.15 51.70£6.51 6.245 <0001 0.82+0.06 1.22+0.07 30.679 <0.001

ol 0.073 2.563 0.130 3514
Pl 0.942 0.012 0.897 0.001

0.516 2538 1.534
0.607 0.013 0.128

12.857
<0.001

H: LVEF=Z2OFE G4, LVESD=Z2 L EWAARLINGG, LVEDD=/2.0E & kA N #E

R4 WALRERITHS OB RSP LA (x£5, ng/L)

Table4 Comparison of myocardial injury markers between the two groups before and after treatment

. NT-proBNP Angll
4L % A o g o
bEvigi RITIE tron T PlH JRYT RIT IR tox PfE
TR 50 6234+ 1560 3421+ 872 11.130 <0.001 155.40 + 13.57 98.62 + 6.58 26.622 <0.001
F5EH 50 6382+ 1608 2210 =548 17.365 <0.001 156.67 + 14.20 72.06 +2.62 41.433 <0.001
E 0.464 8.312 0.457 26.517
Pl 0.644 <0.001 0.649 <0.001
TE: NT-proBNP=NAIKAKET 1A, Ang Il =1 8 5% 5K 3 1T
RS WABFIRITATGOMWD MLHFQIFS3 LEEE (xs)
Table 5 Comparison of 6MWD and MLHFQ score between the two groups before and after treatment
. 6MWD (m) MLHFQ¥-43 (43)
R — o — CRUE
TR BIT3INH i PlE TR BITIE tyyfH Pfi
B 50 312.25+£26.33  468.59 £28.75 28.357 <0.001 54.78 +10.25 50.41 +8.42 2.329 0.022
WIEA 50 309.19£2594  537.89 +£35.17 37.005 <0.001 55.49+9.46 41.37+6.71 8.609 <0.001
HH 0.585 10.787 0.360 5.937
Pl 0.560 <0.001 0.720 <0.001

. OMWD=6 minPATHIE, MLHEQ=R1JEJ5ik 0 J) s A4 1 i i Ak
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HH IR 471 i T A RO R 2 AET2DM I 0 1 808 3 O LR A3
NT-proBNP . Ang Il & S WL U545 1 S 2 A Yibn ity , Hrp
NT-proBNPJ2& 1O LA 7E B BCIRAS T 40, 720 L5 R 50
FRUE PRI Th R G G, IFSE4E ., NT-proBNP/K P
b 1 B O U RE S R IEARDG, I HRE O FF
KRS IAE 0 Ang T RERIBCC IR AE K, FFRETE
AT . MR R R S S M E MY R, FEL
WUEEAS , IO SRS 1 o AT R BN, TR
Mol EOMWDE TXREL], MLHFQUPF/AMIKF##4l, H
WA IR T R YR M B Thae i s . IR . B
RN, ARG R S SR T2DM A0 ) Bl
WEZ i &, SCEATE R, HEatiis, XO08EE g8
T2DMIF-0 ) 388 H B W T e B U AR .

ZE LR, A I A R AR T2DM I ) 8 2R
H KT B0 DhRe, RO IR, 2 s sl e 2 AR
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