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Clinical Study on Tolvaptan in the Treatment of Diuretic-resistant Heart Failure Patients

LIU Gang',MAO Min', ZHANG Fan’, HUANG Wei', LEI Han', YANG Yuan' (1. Dept. of Cardiology, the First
Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China; 2. School of Public Health
and Management, Chongging Medical University, Chongging 400016, China)

ABSTRACT OBIJECTIVE: To evaluate clinical effect and safety of tolvalptan in the treatment of diuretic-resistant heart failure.
METHODS: The clinical data of 21 inpatients with diuretic-resistant heart failure in cardiology department of the First Affiliated
Hospital of Chongqing Medical University during Jan. 2014-Aug. 2016 were analyzed retrospectively. The heart failure improvement
of 21 patients was not obvious after the treatment of a large dose of loop diuretics (furosemide and/or torasemide), and then the
treatment was changed into tovalptan. Among them, 19 patients were treated with Tovalptan tablets 7.5 mg orally, qd, and 2 pa-
tients were treated with Tovalptan tablets 15 mg orally, qd, continuously until the patients discharged. The cardiac function, ede-
ma, outcome and body weight, blood pressure, blood sodium, blood creatinine and blood NT-proBNP levels, the change of urine
volume per unit time were compared among 21 patients before and after treatment. The occurrence of ADR was observed. RE-
SULTS: After treatment, cardiac function of 21 patients were improved significantly, edema and systolic blood pressure were de-
creased significantly while blood sodium and urine volume per unit time were increased significantly, with statistical significance
(P<C0.05). There was no statistical significance in body weight, diastolic blood pressure, blood creatinine or blood NT-proBNP lev-
els before and after treatment (P>0.05). Among 21 patients, one patient suffered from dry mouth; systolic blood pressure of 3 pa-
tients decreased by 20 mmHg or above, compared to basic value; diastolic blood pressure of 4 patients decreased by 10 mmHg or
above, compared to basic value. CONCLUSIONS: For diuretic-resistant patients, tolvaptan can increase urine volume, improve
cardiac function and correct hyponatremia, besides it also lowers the systolic blood pressure.

KEYWORDS Tolvaptan; Heat failure; Diuretic-resistant

RPN R TT O g (DU R0 g™ ) ik oK), HARSEIRIR &, 75N REA Ros A i A4, 8
fifl o I EOR R BT RE A BROR) (R ZEoK FERLZE O IR ROUIIARUGE MR Z R R FEHE
IR — MR E RN R V2 ZARTE RSB , 4

z§ %% % % A T 2 E R SAE I H (No.2011BAIL1B01)

w FIRBAE, W LATT A o BFFET I <0 ) R e U . L

e s A = o 1 e
L BZEKXFESIRHRITEER 023-89011513. E-mail:kentbender@163.com

B E=EWMES(LB)HRLAT #EE R R TR, L BFSO R B I SE
17:023-89011513, E-mail: muyiyuanl18@126.com

hEzZHE 2017 55 0eF S oM China Pharmacy 2017 Vol. 28 No. 26 - 4093 -



Prm A& MR, K i SO, i EAS S HL AR I A
A ZKHEH , BB R IEAREA IMLAE I /K M, I R 2
RRER I E SR PRI« ARWFFENA 21 B11F] R
B O3 B PAFE A SR YT I R AR S & 4
P, IR IR 5%
1 #EMSHZE
1.1 N SHERRTRE

GYARRUE : (OAEBEIARIARIZ M0 3E 5 (2) 352 H
FIPR ) (WK ZER AN /B FCH ZEK) IR YT Ja SR A, BRI
AT

HEBRARAE : (1) %5 52 BERHE SN TEG ASTE R Bl A B
Fa s (2)IBI7 RIJG AR O IhRE KRR & (3) LIk
SRR B RE SR 5 (4) 3097 BTG A WA 6 | i e
5 (B)IRYTH e A W DU i 44 . xin JULPRF I N A S B 24 )
IR (NT-proBNP) 5 ; (6) J3 97 il J5 A i iR FE AR 31
FHICZ AN RN
1.2 RIS

AHIRGE 7 S B B e AR PR Dy & W A%l A I, 1k
L2014 4F 1 A —2016 4F 8 F 78 5 B R B} K 24 W g 26 —
P GO0 ML A8 P RHS DA 6 A 01 PR FFHRHT 0 2 JR S 44 491,
HRAE FARAREHERR 23 6], fefe A 9% B9 38 21 431 [0 st
Mo BT AR DG F I R kL. Jrr, T3 1 8 451 (38.10% ) ,
P13 41](61.90% ) s 4E A 32~172 % SEIAERS (58.71 +
10.78) % 3 i FE 0.5~33.0 4F , F-H95 F2 (9.40 + 8.68) 4% ;
SERIAR R (70.00 + 9.13) kg, APBE)E 6~24 h NG )R
6l FH 1wk K F1/l FE 7 ZE K 160~300 mg, f F J5 ¥
(1) B FH Wk ZE R FNFERE 28K 18 495 (2) TR R ZEK |
MK S e T TR TR ZE K 21 491 5 (3) /N5 A PR 7
FREE R (10 mg/h) ZEA 16 4915 (4) i /N i 22 B g
2 pg/(kg-min) fLEIRA 1041, 6~24 hil[a] B4 SR E
300~1 400 mL, H{o7 A [E] R 54 (58.66 + 19.60)mL/h,
1.3 BITHIE

FIT AT R B 4232 FUR DR (oK ZE KRN /s e 4r €
KIEIT AU FEREIR BARAEAT) A b, <7 BV AR
HE (R L4 i WL R E 25 PR Wl v Se
S EZG T H20110115, BS54 A 15 mg)i697 . Hp
A 1911 535 TUIRFEARAE I 7.5 mg, qd, 2 1 8 11 IRHE
X340 H 15 mg, qd, YIESERYT H 2 H B
14 FEIEHR

(D) Geit 21 i B3 FL S 10 R 3697 B B9 O R 1
AR A 20 E PR S: (NYHA) OB BE 4> 2% K I F B
FVAYT 45 R . NYHA U INRE S bR I 2% H¥H
SIANZ BRI, — G s ARG = 7 PR PRI SR 5 1T
K ART NG SR RS2 IR, — TS ST B0 AR T
G ART G BB S A7 PR IS — i 2 B B0 AR
IV ANRE AT AR 736 3l R ER S BAFAE O 5
JER VG SN . KRR S R 4 e——TCK s 5
B BRI LU A 5 AR R« RS AR K i s EE R : G

« 4094 - China Phatmacy 2017 Vol 28 No. 29

LA AR A R = G B %) SR 10 B 5 1
1009% . (2) WA P A 3 (TG AR 30 R 1697 RIS 1Y I
PRIEHR , AL T 5t | ML | 100%H L 10U ULIF | 1l NT-proBNP |
FARLIN ] PRAEZKV o IBORT ff MR BRAS , IFAEAMIBUS 2 h
PNIEAS . IML4N | I LEF i Cobas Integra 800 %Y 4> H sl 4=
b3 B AL (B B2 ) & DU, 1 NT-proBNP H Modular
E170 A4 5 353 (2 [AIZ ) Kl , e 48R 34 Ak 4
ISR HEA T o (3) SRR A SR AN RSN R A1 L
L5 GZitEHE

K SPSS 17.0 A X Bl it Ay e it b . TR e
BHAX £ 5 2R R oK 56 5 THECFORE LB B R 3R
KH K5 . P<0.05 RS G FE L.
2 #R
2.1 221Gl EERATIEETIEOCRBRILERER

FT A B R YT SR NYHA O D RE UK I 43 % 3
A BFEUGE, Z A8 L(P<0.05), PE L&
Lo fEREMIMLAE £ DA 10 11980/ 2 1 315 45 19 191 8 by e
H B TRYT A RN 90.48% 5 A 2 BB EIRIT SR ANE
(2B ThREAN 42 5 30, BN PR BEREI) L O R A W] I,
B JE T LA EHEIRYT

F1 21flEERATERTIEORBERILER
Tab 1 Comparison of heart failure condition of 21 pa-
tients before and after treatment

s H hie TR B RITIE B b P
NYHA LI I 0 8 -5.504 <0.05
I 0 1
mm 9 2
v 12 0
KRR Tk 0 18 -5.411 <0.05
2
8
1

R 2

I 0

B 1 1
2.2 21f|BEREKEIERTAIEIRKIEIRILE

BT (A ARG TS, W e | A KA
BRI ] PR Y R M, 2RI A G B L (P<
0.05) ; YRS 7 HJE AT & &7 5K e L I AILEF A NT-proB-
NP KV LA, 22 5 B R GE T4 5 L (P>0.05) , DL 2
(£ ,1 mmHg=0.133 kPa).
®2 210 BF BT RIEIRKIERR (xts,n=21)

Tab 2 Clinical indexes of 21 patients before and after

treatment(x ts,n=21)

TiH TRYTT TR t P

R kg 70.00+9.13 66.86+9.09 1118 0.868
Wit mmHg 130.76 +23.57 12229+ 1651 1350 0.036
FF3R, mmHg 74.62+13.08 68.90£8.61 1673 0.054
L4, mmol/L 135.86+3.88 140.10 £ 1.81 -4.538 0.004
[LLET , mmol/L 182,67+ 101.01 148.14£88.27 1179 0.482
[ NT-proBNP, pg/mL  9215.71£3109.09 5715241220088 4211 0.196
BRI SR, mL/h 58.66+19.60 188.08 +62.22 9.000  <0.001

23 ARRM
21 R F v 1 0 0T, 3 40 e i s 2 L i A

hEZHE 2017 S5 08 FE 1o



FAIK 20 mmHg K DL - (43 51IFE 41 20 .34 .36 mmHg) , 4 4]
&7 5k B SEREAE P IR 10 mmHg K DL (43 5 F#AI% 10
12.22 .24 mmHg) , (HE R R A K B RIE 2R,
HICH B2 B0 2 THARTEANE SRR R kB
AR IILAEE
3 itie

FIURFS A DR F P LR N 30% ., —
FREIA Ry R PR AR 1 0 WA B 24 h 4232 #F R R 5
100 mgiGY7 I , FIPRECR AR . ABF5EH, 21 il 3
TE 6~24 h PN 3252 W ZEKRATHL ZE KB IT 1Y 4 71 ik
202.86 mg, I H R HR 4 F A He sz A 2 (ka1 5k
FRERa S il /NS i 2 T B s (BRI DR SR
A, B /NS Y PR R (58.66 + 19.60) mL/h. 7E
P AFE A IR YT i, B A ) PRI 2 T 129.41
mL/h, KERS 8 E K i 5L 2 %, I e ] el
H 90.48% M B A IF L Bt o X R FE L IEIRIT P, Y
BRI PR FHRP I , BEPEFE AL 7.5 mg, qd M ile
TR, AT RERAH I TR

T YR BRIAARIE B AT R — 2 i 2 R S B
B ThRE T, 2 A0 AT I B H AR, DAkZEK
AR REFI PR 7 R K 5 52 fift F O RERE R AMAAE , Ifs
PRI 1Z o SCHRSE S , KGR R R T BE 25/ B
ML S, 1 2R - I K ok 2K - 1 T 2R 58 (RAAS) I
EIEA 2 R G R 5 2CE D RE E N, O
TR FNLF LAk TRl 3w AR AR SUNLAE | 1K R 3
A BERR] , L Z AT FE R FEAR U —Fp il m
JEZ V2 ZARSEPUR , BRI RS 20 e R 5477 T Bk
EEEMN V2 ZARMEE G, ABOE RAAS , AN R 25
FUB AR ER O s R AN R A5 g e

ARAILE & A TR 2 19% ~25% By L R E 2 Fi
MO TEAS R TR A7 SR R (A RER RS 29
H 6% B F S BB IIE" . A PF7EHE TR IR
FIHEHT I e A0 32 A FFARAN IUAE ) £, /IR R FEAR
S TH ] A0S S U N AR B O AR, 3 Ao 498 o A
XoF K b T 7 A ) PR ASCER: , AEUAS S ) BRI P kA ) HE
i, DA T i I AR R IR R R R AR S
o, 2 SRR AT I L 10 AN ILAE B 3 P 9 19l
RENLIE R B2

N FE A H T IRFEARE 4 A 15~60 mg /&%
S BRI PR R FEARE HOXT IR A — A
DRI LA i A ) DRSO, , i/ I 25 4 i, A FR A M 4 TR
R O A I A B I3 B AR Y
BBH TR Z 2 o (I 1 4 2 ) N ot e, e
AH % FH 2 751 3B O DRI AT R AN S DM A I 2
AN B AL A PR T . AT R AR YR
ISP A 2 BIE PR B T REAS 4 5 RGP O, 1A

hEzZHE 2017 55 0eF S oM

FEARE AT A BE S HOK B B, e 251 HL I Ak

RIF IR R e . FTRE I R 40T« ZE ORI i

A D RE BB IR e R A R 1 S RE R

BOTHE X RIS 15 A E RS AR B/ s, i

X B IIREZE R DI AR RSB PRI Al REA R

25 b X BRI PRI BT Y O 2 A, T HH AR

R bR g OIIRE AR AT , EL 4R A e

AR ABABIESE S/ IMEAS BB R, B LA E 25 i8id

7 T RBEABEAL ARl R 1 — 2P RS

S 3k

[1] Iyengar S, Abraham WT. Diuretic resistance in heart fail-
ure[J]. Curr Heart Fail Rep,2006,3(1):41-45.

[2] FHES, S, RS, Sl 7 B R
PLS5IRIFRIE[D]..0 A& B 25,2004,44(4) : 58-59.

[ 3] Mondritzki T, Kolkhof P, Sabbah HN, et al. Differentia-
tion of arginine vasopressin antagonistic effects by selec-
tive V2 versus dual V2/V1a receptor blockade in a preclin-
ical heart failure model[J]. Am J Ther,2011,18(1) : 31—
37.

[4] Abdel-Qadir HM, TuJV, Yun L, et al. Diuretic dose and
long-term outcomes in elderly patients with heart failure
after hospitalization[J]. Am Heart J, 2010, 160(2) : 264~
271.

[5] W, 57, Fv8t, . Fefa G ik 2KG 7 2l
) ZE B e SR AT RO (D). B A7 25 Bl R A
%,2015,34(9) :683-687.

[6] ZFHT FEARE IR MR MO ) 8 B AR Mg
[ s % 9k 4 & ,2016,22(2) : 181-183.

[7] Nagler EV, Vanmassenhove J, van der Veer SN, et al. Di-
agnosis and treatment of hyponatremia: a systematic re-
view of clinical practice guidelines and consensus state-
ments[J]. BMC Med, 2014, doi: 10.1186/s12916-014-
0231-1.

[81 #43C, LKL, 57, 4. FEAGESHI A R ZEKIR YTl R e

I L HESIERE6HIN. PRI S LERES,
2015,34(6) :479-483.

[9] 28, e, RS0 LA IR YT O ) il A (R BA
SE 1 IT RO A VR[] P 4 e B R 4 &, 2011, 39
(10):936-940.

[10]  XUE, 138, ABERTT , 3 RGN MLAER 7 25 W4T A 4[]
P E 2 5,2010,21(13):1241-1243.

[11] Boertien WE, Meijer E, de Jong PE, ef al. Short-term ef-
fects of tolvaptan in individuals with autosomal dominant
polycystic kidney disease at various levels of kidney func-
tion[J]. Am J Kidney Dis, 2015,65(6):833-841.

ek F 1:2016-10-24  f&1a1 F 19]:2017-03-20)
(G- 30 30

China Pharmacy 2017 Vol. 28 Mo 2¢ « 4095 -





