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A Retrospective Study on Supramaximal-dose ARB
in the treatment of Dilated Cardiomyopathy Patients
Complicated with Heart Failure with Different Ages*

LIU Hao-lin', WANG Qir?, QIU Rong-he', LIAN Kur?, TAN Zhi-jun’, HE Ming-di', WEI Jia-chang', XIE Hua-ning’, HE Zheng’
(Fourth Military Medical University: 1 Companyl7, battalion5, brigadel; 2 Department of Cardiology, Xijing Hospital;
3 Pharmacogenomics Teaching And Research Section, College of Pharmacy;

4 Health Statistics Teaching And Research Section, Department of Military Preventive Medicine, Xi'an, Shaanxi, 710032, China)
ABSTRACT Objective: To discuss the clinical efficacy and safety of supramaximal dose of ARB in the treatment of different ages
of patients with dilated cardiomyopathy (DCM) complicated with heart failure. Methods: 117 cases of DCM patients treated in Xi Jing
hospital from September 2012 to June 2015 were selected and randomized into the supramaximal-dose group and the normal-dose group,
each group were subdivided into 2 60 years old and < 30 years old groups. Patients in the supramaximal-dose group were treated with
valsartan (320-720 mg bid) while patients in the normal-dose group were given valsartan (80-240 mg bid). These patients were
followed-up and the rate of all cause death and hospitalization due to heart failure as well as the LVEF were compared between different
groups. Results: There was no significant difference between the supramaximal-dose group and the normal-dose group, or the old
supramaximal-dose group and the old normal-dose group in the clinical baseline data such as age, gender, BMI, heart rate,
systolic/diastolic pressure, cardiac function, percentage of hypertension, LVEF, and Pro-BNP levels. Although the average diastolic
pressure of young normal-dose group was significantly higher than that of the young supramaximal-dose group (P<0.05), there was no
significant difference between the two groups in other baseline data mentioned above. After a period of treatment as long as 28.18+ 9.38

months on average, the all cause death rate and hospitalization rate of supramaximal-dose group and old supramaximal-dose group were
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significantly lower than those of the normal-dose group respectively (p<0.05). The young supramaximal-dose group failed to achieve
significant difference in the all cause death rate compared with the young normal-dose group although its hospitalization risk was much
lower (P<0.05). All the groups show an obvious improvement of LVEF after the treatment. The LVEF of supramaximal-dose, old
supramaximal-dose, young supramaximal-dose group were significantly higher than their normal-dose groups(p<0.05). When it comes to
the safety, main adverse effects such as hypotension, impaired liver and renal function were found both in the supramaximal-dose group
and the normal-dose group. However, there was no difference between the two groups in these items. Conclusion: Compared with
normal-dose ARB, long-term supramaximal-dose ARB could significantly reduce the risk of all cause death and hospitalization as well as
improve the cardiac function in the treatment of DCM patients with heart failure, which is the same as the result of supramaximal-dose of
ARB treatment in the old DCM patients with heart failure. As for the young DCM patients with heart failure, supramaximal-dose of ARB
treatment couldn't reduce the hospitalization rate but failed to show any benefit in reducing the risk of all cause death. Importantly,

supramaximal-dose of ARB was safe and feasible under the in-hospital supervision and proper management in the treatment of DCM

patients with heart failure.

Key words: Dilated cardiomyopathy; Heart failure; Different age groups; Supramaximal dose; ARB
Chinese Library Classification(CLC): R542.2 Document code: A
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Table 1-1 Comparison of the baseline data between supramaximal dose group and normal dose group

Clinical baseline data Supramaximal dose group (n=56) Normal dose group(n=61)
Male 42(75) 37(61)
Age 51.05+ 23.39 57.11% 21.30
BMI(kg/m?) 21.45+ 3.37 23.15+ 3.07
Heart rate 82.57+ 16.87 80.41% 15.26
Diastolic pressure(mmHg) 71.04% 11.12 73.33%+ 16.52
Systolic pressure(mmHg) 110.73% 16.57 115.39+ 22.23
NYHAII 15(26) 12(20)
NYHA I 23(41) 26(42)
NYHA [V 18(32) 23(38)
LVEF(%) 28.77+ 5.15 30.39+ 7.95
Hypertension 12(21) 15(24)

R 12 Z2EBANEBEASEEENHNEHERAHLER

Table 1-2 Comparison of the baseline data between old supramaximal dose group and old normal dose group

Clinical baseline data Old supramaximal dose group(n=32) Old normal dose group(n=34)
Male 24(75) 19(56)
Age 70.72+ 4.68 69.00 6.65
BMI(kg/m?) 23.12+ 321 23.64+ 2.24
Heart rate 76.94% 14.33 78.29% 14.97
Diastolic pressure(mmHg) 72.03+ 10.96 70.18+ 12.18
Systolic pressure(mmHg) 113.31%+ 15.19 113.00+ 20.39
NYHAII 6(19) 6(18)
NYHA III 15(47) 14(41)
NYHA IV 11(34) 14(41)
LVEF(%) 28.88+ 4.13 29.94+ 8.08
Hypertension 9(28) 9(26)

R13 BEBAAEASEEEANEAELEMLLR

Table 1-3 Comparison of the baseline data between yong supramaximal dose group and young normal dose group

Clinical baseline data Yong supramaximal dose group(n=24) Young normal dose group(n=27)

Male 18(75) 20(75)

Age 24.83+ 4.80 23.42+ 6.97

BMI(kg/m?) 19.42+ 2.30 22.19+ 4.24

Heart rate 90.50+ 17.16 86.42+ 15.07

Diastolic pressure(mmHg) 69.71% 11.42 82.25+ 23.55*

Systolic pressure(mmHg) 107.29+ 18.01 122.17+ 26.58
NYHAII 9(38) 7(27)
NYHAIII 8(33) 12(45)
NYHAIV 7(29) 7(27)

LVEF(%) 28.63+ 6.34 31.67x 7.77
Hypertension 3(13) 4(17)

Note: Compared with yong supramaximal dose group, P “<0.05.
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Table 2-1 Comparison of the all cause death and hospitalization rate

between supramaximal dose group and normal dose group[n(%)]

Supramaximal dose group  Normal dose group

Groups
(56) 61)
All-case death 5(9) 17(28)
Hospitaization 6(11) 24(39)

Note: Compared with supramaximal dose group, P <0.05, P '<0.05.

R22 2EBAFEASEZEEMAFNEALARTE LRBERE
B EL B[ 51(%)]
Table 2-2 Comparison of all cause death and hospitalization rate between

old supramaximal dose group and old normal dose group[n(%)]

Old supramaximal ~ Old normal dose group

Groups
dose group(n=32) (n=34)
All-case death 4(13) 12(35)
Hospitaization 5(16) 13(38)°

Note: Compared with old supramaximal dose group, P “<0.05, P '<0.05.

R2IBFEBAFEEEEMTEALRAR TR ORHEREMLL
B [51(%)]
Table 2-3 Comparison of all cause death and hospitalization rate between

yong supramaximal dose group and young normal dose group[n(%)]

Yong supramaximal Young normal dose

RI2EEBAFIEAESZEENFEA LVEF ERLLE[(%)]
Table 3-2 Comparison of the LVEF between old supramaximal dose group

and old normal dose group

Old supramaximal  Old normal dose group

Groups
dose group(n=32) (n=34)
Prior treatment 28.88+ 4.13 29.94+ 8.08
Post treatment 41.18+ 8.78 34.14% 7.34°

Note: Compared with old supramaximal dose group, P <0.05.
Table 3-3 FEBAFIEHSEFEMFIEH LVEF ELLE(%)]
Table 3-3 Comparison of the LVEF between young supramaximal dose

group and young normal dose group

Yong supramaximal Young normal dose

Groups
dose group(n=24) group(n=27)
Prior treatment 28.63% 6.34 31.67 7.77
Post treatment 42.22+ 477 37.18% 8.96*

Note: Compared with yong supramaximal dose group, P “<0.05.
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Table 4 Comparison of the incidence of adverse effect between

supramaximal dose group and normal dose group[n(%)]

Groups
dose group(n=24) group(n=27)
All-case death 1(4) 5(19)
Hospitaization 1(4) 1141y

Supramaximal dose Normal dose group

Groups
group(56) 61)

Note: Compared with yong supramaximal dose group, P “<0.05.
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Table 3-1 Comparison of the LVEF between supramaximal dose group

and normal dose group

Supramaximal dose Normal dose group

Groups
group(56) 61)
Prior treatment 28.77+ 5.15 30.39+ 7.95
Post treatment 41.65+ 7.21 35.15+ 791*

Note: Compared with supramaximal dose group, P “<0.05.

Liver function
11(20) 10(16)

disturbance

Impaired renal
14(25) 13(21)

function
Hypotension

15 (27) 11 (18)

3 g

IR R RN EEHHE O NLEW, G &It R IR
FIok FARZE N 400 R G AT R 7, TR U2 RAAS FISS a2
R KWL BEOES, it , A0 RAAS J&3/I7 O R
FETBt, RASS UL H AW G5 W B 2AAAE 0 B i I
BEZANULIRECN, TR0, ALK L5 RN
YER ETPRDIBEAR 2 2t AR R s e AR ER T
SEEAR B, A SR S S LRI o, [ - fof D ik R ik,
FOONUE K BT, {4 90 4540 TT IR, 5 ACEVARB
A — BRI ARG RAIF 5 B 2% P 2 25 ) A AL AT LA
D B IRFER IR/ BE 2R, 38 RE AT 28 F 4 O WL 4
o1 5o 2 0 B b PRI S —FP 2 M RE A% A0 3 BB
R BEEDG . SR, JVHRZ DCM &30 F B E T2



78 - DMREYESHE www.biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.1 JAN.2019

ML ACEVARB GJT IUTE LT FE I 20 AR M X W] 2 th T
H HT #7719 ACEVARB Htt i A REAT B L 2L ) RAAS
2 2120 RAAS 3 FE O 2 5 0 LA IS K 27 ek R 24119
LT, BRI I ACEVARB & F 8 25 T HyUS UL
FEHIW, EA REHFERY, K5 ACEVARB JRYT7 /DR RCR
2 A TR - AR A 40 mg/d™ R AEEFIZ 75 mg/di,
Hfi i A1) 32.5-35 mg/d "(ATLAS i 4:). #&¥03H 150 mg/die
(ATLAS #FFO)MUGE DR RE T s 1% iz shif &, Jf
WA T BT R . XA R R O B N A-
CEVARB H e Il 1 A4 g A7 571 e G R ) PT RE 4 4% S5
RO ML PR R O

FATHT BRI G i ARB IRYT O BRI AR
T R R R A AL T B0 AR, I R
EEGEROIIREY. T8k, Al il A BUE G ARB ST AL T
Kl ACEL ZIE e S ARB 241415515 1t M A PSR A
KAM, HH ARB HAER LA Bk R 1 2, A% 4 "ACE
WA " SRS B2 T DCM 5 JF 0 2 ¥ ARB
AT o ARFELRBE— AR IR B KGR B ARB iR 7
DCM & 0 3 R RE S35 AR A DN BB T R AL A B
A, HAEHE R UGEE OIIRE . X SEE R H A5 e
9 ARB IRYT I 10 BEL (1 COE B RO i BA AN R 68, T
Kl ARB GY7 DCM UGB, HGE I 6K 4 RAAS
PR BN WU AR IS B AL, 7EIRYT b o Hh s 4
RAAS RYPLH AR AT RE U 4P HOY TR

T AR 05 B RN RAAS SR R[], RAAS
MRFRIBR FRCR S —E 22 57 - AAWFTE I E A RIS 4R
DCM & 0 % ANl B ARB 957 R0HEAT T WA
FUEL A AR A TP G ARB IR B AR 142
FET-AMLLEAEBE R, JF R B 10 DR ; T 75 4F
B P IO ARB IR TR 1O R HHERER , (HORAERE I
SRAET-H X AT BEE T RAAS TEH AR O R E R N BT A2
FERXIRUR . (HAWFFEREA RN, B i) BTy 5 o — 2 AT R
FEAEEIT o

BT, ANEFFEAHIE ARB 1) EZHFE A2 R 5
AL FE AR S D8 T R BN S A RSO (HARBIESE
VR 2L RT3 A 3 00 BN 24 2 R DR R) B DUJIR K R (40-80
mg/d) 247D (320-640 mg/d)iftyy Jn BE T % R AT, HAERE N
AT N YA BRI LR L K A PR N 5 R e AT
17 MERE IR T 25 25 S h 25 (B % RS R 18 206 PR o))
A7 AR i AR SCRE R 3 BE

M, AWEESR RIS & ARB {7 DCM L
R RE R E U 2L T AL g MR, JF SRR
U OIIRE. R EORGRE ARB AT 4F DCM A0 328
FHYTRCE AL (HE KRB ARB IGI7H 4 DCM 70
EEE A REREIG OB R, AR IR TR

£ % 3L #f(References)

[1] Maron BJ, Towbin JA, Thiene G, et al. Contemporary definitions and

classification of the cardiomyopathies: an American Heart

Association Scientific Statement from the Council on Clinical
Cardiology, Heart Failure and Transplantation Committee; Quality of
Care and Outcomes Research and Functional Genomics and
Translational Biology Interdisciplinary Working Groups; and Council
on Epidemiology and Prevention[J]. Circulation,2006, 113: 1807-1816

[2] Pitor Ponikowski, Voors AA, Anker SD, et al. 2016 ESC Guidelines
for the diagnosis and treatment of acute and chronic heart failure:
The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC); Developed
with the special contribution of the Heart Failure[J].European Journal
of Heart Failure, 2016, 69(12): 1167

[3] He Zheng, Sun Yun, Gao Hui, et al. Efficacy and safety of
supramaximal titrated inhibition of renin-angiotensin-aldosterone
system in idiopathic dilated cardiomyopathy [J]. ESC Heart Failure,
2015, 2(4): 129-138

[4] Orsbormne C, Chaggar PS, Shaw SM, et al. The renin-angiotensin-
aldosterone system in heart failure for the non-specialist: the past, the
present and the future[J]. Postgrad Med J, 2017, 93(1095): 29-37

[5] Raj L, Adhyaru B. An evidence-based review of recent advances in
therapy for heart failure with reduced ejection fraction (HFrEF) [J].
Postgrad Med J, 2016, 92(1094): 726-734

[6] Patel VB, Jiu Chang-zhong, Grant MB, et al. Role of the
ACE2/Angiotensin 1-7 axis of the Renin-Angiotensin System in Heart
Failure [J]. Circ Res, 2016, 118(8): 1313-1326

[7] Mascolo A, Sessa M, Scavone C,et al. New and old roles of the
peripheral and brain renin-angiotensin-aldosterone system (RAAS):
Focus on cardiovascular and neurological diseases [J]. Int J Cardiol,
2017, 227: 734-742

[8] Mentz RJ, O'Connor CM. Pathophysiology and clinical evaluation of
acute heart failure[J]. Nat Rev Cardiol, 2016, 13(1): 28-35

[91 Romero CA, Orias M, Weir MR. Novel RAAS agonists and
antagonists: clinical applications and controversies [J]. Nat Rev
Endocrinol, 2015, 11(4): 242-252

[10] Effects of enalapril on death in severe congestive heart failure.
Results of the Cooperative North Scandinavian Enalapril Survival
Study (CONSENSUS). The CONSENSUS Trial Study Group [J]. N
Engl J Med, 1987, 316(23): 1429-1435

[11] Yusuf S, Pitt B, Davis CE, et al. Effect of enalapril on survival in
patients with reduced left ventricular ejection fractions and congestive
heart failure[J]. N Engl J Med, 1991, 325(5): 293-302

[12] Weinberg MS, Weinberg AJ, Zappe DH. Effectively targetting the
renin-angiotensin-aldosterone system in cardiovascular and renal
disease: rationale for using angiotensin II receptor blockers in
combination with angiotensin-converting enzyme inhibitors [J]. J
Renin Angiotensin Aldosterone Syst, 2000, 1(3): 217-233

[13] Pacher R, Stanek B, Globits S. Effects of two different enalapril
dosages on clinical, haemodynamic andneurohumoral Optimized
renin-angiotensin-aldosterone  system  blockade in  dilated

cardiomyopathy response of patients with severe congestive heart

failure[J]. Eur Heart J, 1996, 17(8): 1223-1232

(T#eEE 25 TT)



