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Meta-analysis of furosemide combined with low dose dopamine in treatment of
diuretic resistant heart failure in China

GUO Qing, PAN Dongmei’, TIAN Qing, HE Wei
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Abstract: Objective To evaluate the efficacy and safety of furosemide combined with low dose dopamine in the treatment of
diuretic resistant heart failure in China. Methods The randomized controlled trials (RCT) of furosemide combined with low dose
dopamine (test group) vs furosemide alone (control group) of in the treatment of diuretic resistant heart failure in Chinese were
searched from the database including Pubmed, Embase, CNKI, VIP, CBM and Wangfang by computer from the database to July
2019. References of included studies were also retrieved. Screened studies according to inclusion and exclusion criteria, extracted
valid data, and assessed the methodological quality of including literatures. Meta-analysis was performed using RevMan 5.3
software. Results A total of 12 RCTs and 927 patients were included. Meta-analysis showed that the clinical effective rate (RR =
1.44, 95%CI=1.32 ~ 1.56), left ventricular ejection fraction increased (MD = 8.05, 95%CI = 7.52 ~ 8.75), 24 h urine volume
(SMD = 2.77, 95%CI = 1.93 ~ 3.62], 6 min WDT (MD = 38.97, 95%CI = 24.10 ~ 53.85) in the test group were significantly higher
than those in the control group (P < 0.01); and there was no significant difference in serum creatinine level [MD = -2.86, 95%CI =
-6.46 ~ 0.73] and adverse drug reactions [MD = 1.64, 95%CI = 0.59 ~ 4.57] between the two groups. Conclusion For Chinese
patients with diuretic resistant heart failure, furosemide combined with low dose dopamine can improves cardiac function, urinary
retention, activity tolerance and renal dysfunction, and safety is good.
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Table 1 Basic information of included studies
AW AB Wl FERS T P it JrREd SRR
fif PP X 24 33.644.7  WRZEK 120 mg A T AINE, 10 mg/h BEKRE L 1 k/d 5 0OO®
2013 RIE 28 342449  WEEAIILAE L+ EL 3 pg/(kg-min) BKIE N, 1 10/d
XS X 260 45~81 PR 150 mgE TAEFLEE K, 5 mg/h EHKE N 1 R/ 3 0©
2011 R 26 40~79  XHELFERE E+2 EU 2 ng/ (kg min) F KRN, 11R/d
ZORY XWR 24 76.9+48.7 WKFEAK40~80 mg FFEEFE A6 2 0O®
2006 WA 25 77.848.1 WHEAHIEAL 42 M40 mg RFLLE A 24 h
U R 39 69.846.9  WRZEK 150 mg A T A ER K, 5 mg/h B IKEEN L 1 1R/ 3 06
2018 R 39 69.746.7  XFHEALFER 4+ ERZ 2 pg/ (kg min) BKE N , 17/d
FRIRET xpHE 55 65£9  MRIZEK 60~80 mg/d, LZ1E8H kVES 4 h, 1 7/U/d 5~7 ©BG
2014 ReE 55 66+7  XTHRAHIERN FH+Z EE3 ~5 pg/(kg-min) , 10 mg/h KRN , 1 %/d
gk g0 xR 25 5454501 BRIESK 3 mg/kg, 10 mg/h FAKEE N 1 iR/ 10 OO®
2019 WE 25 53.644.6 XML B4+ 2 U 3 pe/ (kg min) FEKEE N , 17K/
BESCT SR 99 73.6£7.9  WRZEK 100 mg A T AR LK, 10 mg/h B KFE N, 1 1R/d 10 0@
2017 WE 99 72.645.6  WHEAZHBEG 2 B 2 pg/(kg min) FFIKZE N 10 h, 1 iX/d
W MEUY ORI 48 64.9453  WRIEK 120 mg A T EIRE 5~ 10 mg/h B IKZEN L 1 R/ 7 O20®
2015 R 48 66.3+8.3  XHHHLHEERE B+ % 1.5~2.5 ng/(kg-min) KRN, 1 Kk/d
BOgEls X 34 56.3+4.8  MRIEK 80~120 mg i TAEFE LK, 10~20 mg/h BHAKZE N, 1 70U/d 5 0O
2017 WY 34 554437  OWHRAFERE P2 L 120~210 mg, 100~150 pg/minEHIKEEA 1 K/d
ARG X 28 65+6  MRZEXK 80~240 mg & T A /K, 10~20 mg/h FkZE N , 1 7%/d 2 0@e®
2013 Ry 28 65+£8  XTHEZAZSEAN B+ 2 LI 1~3 pg/(kg-min) B KRN , 1 7%/d
BORED 3 300 36~80  MRZEK 300 mg A T AR LK, 10 mg/hERKFE N, 1R/ 5 0O
2012 WIE 30 36~78  WHRALIEAE b4+ EU% 2 ng/ (kg min) ERAK RN 17K/
PR s SR 28 60.5+7.2  WRFEK 200 mg i TAEF LK, 10 mg/h B BKE N, 1 7%/d 6 ©@
2012 WA 30 61.246.5  WHHRAIIEAE F+2 MU% 2 ng/(kg-min) B IR, 1 1k/d

-l KA 2 @-LVEF%, ©)-24 h JR i, @-MLENLEF KT, ©®-6MWD, ©-ADR 42 5
(D-clinical effective rate, @-LVEF%, (8)-24 hour urine output, @-serum creatinine level, ®-6MWD, (©-ADR rate
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Table 2 Quality evaluation of included studies
EPNSE N Bl AL 53 25 77 7% 53 e 2 RERHEE 1B /2R v Jadad ¥4
i F+,2013™7 BEALEL 73 R K KK e 2
X #,2011 NER KA KK i 1
% 3,2006" BENLE TR REE T REE T & 2
I Jik,201801 AN AE PN PN 4 1
fkIK &, 20140 e E 73 KA K KA K i 2
ik 5%,20190 eI il & F N 7 3
¥ E 20177 eIl E N E N & 3
¥ 20150 E(ECSER 2 K e 3
H%%,20170 TG RPe K Kb K % 1
FRIL, 20130 BENLH 7 & RPe K RPe K % 2
BRREE 201207 NG A S PR = 1
MR 20120 NERE PR KK i 1
mEe HRZE Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

{2013 24 28 13 24 A1% 1.58 [1.06, 2.36] —

HEE2011 23 26 15 26 54% 1.83[1.07, 2.149] —

EE12006 21 26 15 24 A8% 1.34 [0.94,1.91] ™

MfE2017 33 39 25 39 9.0% 1.32[01.01,1.73)] ™

afdkE 2014 48 a5 41 85 14.8% 147 [0.97,1.41] ol

k20149 23 24 17 2% B1% 1.35[01.01,1.81] ™

HER 2017 82 99 a8 99 21.0% 141117, 1.71] -

HE2015 43 48 28 48 101%  1.54[1.19,1.89] -

HE2017 28 34 18 34 65%  1.61[1.14,2.29] -

EHiglg2013 25 28 16 28 &58%  15B[1.11,2.21] -

BEE2012 25 30 14 30 51%  1.79[1.18,2.70] —

frEE2012 26 30 15 28 A6% 1.56 [1.06, 2.28] —

Total {95% CI) A67 460 100.0%  1.44[1.32,1.56] '

Total events 401 275

Heterogeneity: Chi®=7.93, df =11 (F=072); F=0% 'IZI.D1 DH ] 1'0 1DIZII

Test for overall effect: £=8.52 (P = 0.00001)

Favours [experimental] Favours [control]

B 1 IEERBEHER Meta-2 HT 7R HKE
Fig.1 Forest plot of Meta-analysis in clinical effective rate
MEFEH yiegsg Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
{a #2013 126 71 28 66 5.3 24 24% B.00[2E2 9.38] -
AIEE2011 128 3.2 26 51 34 26 8E6%  T.70[5.91,9.49) =
PhFE2017 145 4.2 39 B.7 4.1 39 82% T.B0[5.496, 964 =
ik 2014 11 5 55 2 4 55 97% 9.00[7.31,10.69] "
akr2014 13.2 49 25 ¥T A2 25  36%  5.50[270,8.30 -
thERT 2017 16.3 5.3 99 T4 a7 99 11.8% 8.90[7.37, 10.43] "
thig2014 143 3.3 48 6.3 34 48 1545% B.00[6.66, 9.34] -
FIE2017 142 2.5 34 55 28 34 1849% B.70[F.48,991] "
EHglg2013 1168 4.9 2B 54 37 28 54% B.40[413, 867 -
HEFE2012 13.2 3.2 30 51 34 30 100%  B10[6.43, 977]
EEE012 142 48 a0 B8 37 28 58% T.40[5.20,9.60] -
Total (95% CI) 442 436 100.0% 8.05[7.52, 8.57] |

Hetarageneity: Chi*= 1068, df=10(P=0238), F=E%
Test for overall effect: £=29.83 (P = 0.00001)
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BT/ LVEF % 246 B9 Meta-53 47 2R 45
Fig.2 Forest plot of Meta-analysis in LVEF% change before and after treatment
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INEFEH gt Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SO Total Weight [V, Random, 95% CI IV, Random, 95% Cl
EE12006 2018 207 25 1,372 187 24 16.0% 314 [2.29, 4.00] -
PE2017 18585 374 8 11485 110 38 17.5% 281 [1.81, 311] =
Bk 2014 1,800 340 85 1,140 268 a5 18.2% 207 [1.60, 2.54] =
af2018 1,283 84 25 792 74 25 12.8% 6.11[4.74, 7.47] -
#HiE2015 1,842 346 48 THE3 238 43 17.8% 2 B0[2.058,3.149] -
EHilg2013 2,386 EBY9 28 1,523 703 28 17 T% 1.19[0.62,1.76] =
Total (95% CI) 220 219 100.0% 2.77[1.93, 3.62] L
Heterogeneity: Tau®= 0.95; Chi®= 50.67, df= 5 (P = D.00001); F= 30% = = = 1
Test for overall effect: Z= B.45 (P = 0.00001) -0 10 0 10 20
’ ) ) Favours [experimental] Favours [control]
3 BT/ 24 h[REH) Meta-7r HT ZR R B
Fig.3 Forest plot of Meta-analysis in Urine volume of 24 hours after treatment

PLikzs: | Pt Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
EZI006 1525 34 25 1885 31 24 3B8%  -BO0[-7.82-418] u
k2019 1286 7.4 25 1274 98 35 24.7% 1.20 [-3.65, 6.08]
tRiE2015 1286 4586 48 1309 82 48 1% -2.30[-5.11,0.481]
EHimlg2013 126.8 36.8 28 1283 401 28 3.0% -1.50[21.66, 18.66] [ E—
Total (95% CI) 126 125 100.0% -2.86 [-6.46, 0.73] '.
Heterogeneity: Tau®= 7 82; ChF=10.32, df= 32(P=0.02); F=T1% oo e 0 s 100

Testfor overall effect 2=1.56 (F=0.12) Favours [experimental] Favours [control]

B 4 877 R IEAEF K Meta-53 47 R AR B

Fig. 4 Forest plot of Meta-analysis in Serum creatinine level after treatment

[MD=1.64,95%CI=0.59~4.57,P=0.35].

38.97,95%CI=24.10~53.85,P<<0.001].

23.6 ADREAZR 1255 ok AUH 2 5 SRy
XA RRN R AR Z AT E B E , R N A
. BT IE] JC W 2 5 5T 1 (P=0.63, /=0) , #R H
[ 5 AN A HEAT S04, W 6. 45 R BRI 9T TE]
P25 BN RAE R, ZR LSRN

24 REREMSH

73l 22 il PR AT R AIG YT T J5 LVEF% B (8]
SFIET, W 7.8 B AT R, KR 0 B A A o) Al
TR = B R R (S ) e i s T (R )
VA B30 %, UL AFAE — 8 B R R i fay 1 5 (ELZ T fE
RN

MEA popzes| Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
k2014 369 43 a4 LT | 55 BES% 44.00[25.76, 62.24]
Els 2013 407 A1 28 are Ay 28 335% 2900371, 54.64] —
Total (95% CI) 83 83 100.0% 38.97[24.10,53.858] "‘"
Heterogeneity: Chi®=0.87, df=1 (P =039}, F= 0% '_1 oo -SID b SIIJ 1E|E|'

Testfor averall effect £=5.14 (P = 0.000013

Favours [experimental] Favours [control]

B 5 34473 6 MWD B Meta-43 47 75 4k (=
Fig. 5 Forest plot of Meta-analysis in 6 MWD after treatment
WEA #0240 Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
fo[F2013 A 28 2 24 41.3%  2.14[0.46,10.08]

EE12006 4 25 3 24 BBT% 1.281[0.32 513]

Total (95% CI) 53 48 100.0% 1.64 [0.59, 4.57]

Total events q ]

Heterogeneity: Chi*=0.24, df=1 (P=063); F=0%
Test for averall effect, £= 094 (P = 0.35)
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0.om

0.1 1 10 100
Favours [experimental] Favours [control]

R & % F B Meta-53 47 #R 9k B

Fig. 6 Forest plot of Meta-analysis in ADR rate
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Fig. 7 Inverted funnel of clinical efficiency

8 LVEF%ZALER &R E
Fig. 8 Inverted funnel of LVEF% change value
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