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Effects of Beta-Blocker on Cardiorespiratory Fitness Factors
and Blood Lipid of Patients with Acute Coronary Syndrome

Chul Kim, MD, PhD', Chul-Hyun Kim, PhD?, Young-Joo Kim, PhD'

'Department of Rehabilitation Medicine, Sanggye-Paik Hospital, Inje University College of Medicine,
ZSport Science Institute, Korea National Sport University, Seoul, Korea

The purpose of this study is to investigate effects of beta-blocker prescribed at the beginning of cardiac rehabilitation
exercise for patients with acute coronary syndrome (ACS) on cardiorespiratory fitness factors and blood lipid at
the 6th and the 14th week. The subjects of this study were patients (beta blocker group: n=20, non-beta blocker
group: n=22) who underwent internal procedure because of ACS. The patients were conducted of exercise stress
test and blood lipid before cardiac rehabilitation (the first period), were additionally prescribed of beta-blocker by
cardiologist at the first week, and were conducted of exercise stress test and blood lipid at the 6th (the second
period) and the 14th (the third period) week. Based on the results of this study, rest heart rate, maximal rate pressure
product, sub-maximal rate pressure product, time and rate of perceived exertion showed no significant differences
between groups, but ,.aVO2 showed interaction effect between treatment and period. All the items of blood lipid
showed no differences between the groups. Conclusively, the group of beta-blocker administration showed negative
effect on increase in VO, at the 6th week but had positive effect at the 14th week. Meanwhile, beta-blocker
did not affect blood lipid. Therefore, when patients with cardiovascular disease were additionally administered of
beta-blocker at earlier period of cardiac rehabilitation, it may be needed of training time of at least six weeks to

increase peakVOy.
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Table 1. General characteristics of the 42 patients

Beta blocker Non-beta —val

(n=20)  blocker (n=22) P~value
Age (y) 62.2+8.0 58.3+8.7 0.147
Height (cm) 162+9.4 160.5+9.2 0.585
UA (%) 50 59.1 0.554
AMI (%) 50 40.9 0.532
Weight (ka) 63.7+£10.0 62.0+8.2 0.548
SBP (mm Hg) 125.2+26.2 118.3+16.2 0.299
DBP (mm Hg) 79.5+13.1 78.8+9.1 0.913
Medication
Aspirin 17 (85.0) 21 (95.5) 0.249
Clopidogrel 13 (65.0) 16 (72.7) 0.588
CCB 5 (25.0) 5 (22.7)  0.863
ARB 6 (30.0) 3 (13.6) 0.197
ACEI 7 (35.0) 9 (40.9) 0.694
Stain 17 (85.0) 18 (81.8) 0.782
Diuretics 2 (10.0) 4 (18.2)  0.449
Nitrate 11 (55.0) 8 (36.4) 0.226

Values are presented as meanzstandard deviation or
number (%).

UA: unstable angina, AMI: acute myocardial infaction, SBP:
systolic blood pressure, DBP: diastolic blood pressure,
CCB: calcium channel blocker, ARB: angiotensin Il recept-
or blocker, ACEl: angiotensin converting enzyme inhibitor.
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modified Bruce protocolg 0|23} A2 A
ZA A% 5 H 3} A AHsymptom limited graded exercise test
[GXT])E AA|5tH o, u]ZA A3 3] (American Heart Asso-
siation, AHA)®] 2555t HAL £7] F= 7|%] Tt HAAE
FTEAFS A 24 AN 2556 A ARE
AF71(Q4500, Quinton Instrument Co., Boston, MA, USA) &
3&7tA EA7](Quinton metabolic cart [QMC], Quinton
Instrument CO), A5 ¢ L Wl =2 7](Model 412, Quinton
Instrument Co.) 121 SE 535} AL EF =Y (Medtrack
ST 55, Quinton Instrument Co.& A3 T 553l AALS
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syndrome, ACS)2.2 95t} 7 u] 2] Af52 5 A & (per-
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Table 2. Change of hemodynamic response over time

T gz aho] Fofd T 13} HA 7oA 208 9]
e A9 AR(FAARL o, BT Ao 4,
TEAA A, Zol9 Za4 Fo)R gegste] 165F0] 14
bl Folatqict. 244 HAA 7oA EALe] ARE 1270
getata] 1530] Fofstglon, 370 &t AR
sigo] gEdte] HF 1489 0] AE2F TIPS $R3A
th o] A3 o] A9 £Fe= 80%HT

(rest heart rate, RHR) o Y FEZ A EA °1| EH?'L}
2h2 g 3(F=1.371, p=0.260)= %31
oA & 7+ F=7.819, p=0.0082 F<J3t Z}o|7} Q1L
A7)0 G2 HEEZH AT F=13.277, p<0.0012 $-ol3t
2kl 7t o] 1AA71E 7122 & Al7IZE i H] & A (contrast
analysis) 23} 12} A]7]9] H]3] 22} A|7](F=15.297, p<0.001)2}
32+ A]7](F=16.389, p<0.001) 2% F2J3}A Zrasttt
o) Al A4 87 TF(maximal rate pressure product, MRPP)
ANMe ol dAFRESY LA o et F3A-FEINF=3.513,
p<005)7} Urebiteh. whebA 27 D A7) 7be) Sa T} Ao
=719 tiAl deAEdSe Bote] 24T deAt
FHTAA 4 A7IE 2 7Y Aol BAT AA =
126} 27} A|7]9) A9 7F MRPP= o] 7k A1 33F Al7]9]
A HEAEA B Fol &S FEG FASHA Rkt
(21696+4297 vs. 27665+4437, p<0.001). B& Fo A A7)
€ MRPP= o3t Zo|(13F A7) vs. 22k A7), 13} Al 7]

1 time 2 time 3 time F-value p-value

HRrest (beat/min) Beta blocker 75+12 65+11 67+11 1.371 0.260
Non-beta blocker 80+13 76+8 7349

MRPP Beta blocker 23653+5842 22904+5441 21696442971 3.513 0.05
Non-beta blocker 2532245283 2532144986 27665+4437°

RPPsup Beta blocker 16624+3461 12866+2862 12650+£2643 0.023 0.977
Non-beta blocker 1797443809 1400942796 13904+£2806

Time Beta blocker 787+135 905+69 8884137 0.876 0.42
Non-beta blocker 786+149 937+104 9294100

peakVO2 (mL/kg/min) Beta blocker* 26.6+6.0 28.1+£5.0 28.9+4.4" 5.396 0.025
Non-beta blocker 26.9+5.7 31.3+5.8"7 31.2+5.97

RPE Beta blocker 11.7+£2.6 8.9+1.9 9.4+2.8 3.900 0.843
Non-beta blocker 11.3+£2.9 8.3+1.8 8.56+1.9

Values are presented as meanzstandard deviation.
HR: heart rate, MRPP: maximal rate pressure product, RPP: rate pressure product, RPE: rate of perceived exertion.
Maximum oxygen uptake, *Two-way (timextreatment) repeated—-measure ANOVA interaction effect at p<0.05, Tsigni—

ficantly different from the control group at p<0.05,

at p=0.067.
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vs. 22+ Al71)7F USLAL, Bl &g oA A]7]of wE MRPP+=
15 719 2 A7) 2ol Aol UErbA] kot 13
X719 33 A17] ko] BAR} FAT, p-00672 9142
o FPhe Aolg AAs 1A A7 Bt F 4R
[25320£52839 (13}) vs. 27665:4437 (3] B e},

s ol A A RTTHRIPS o YT RA
olA 22 aIHF=0.023, p=0.977)7} YEHYA| o} &
3 AZOR ROPE) 2 Aol A7] 2 AolE AT
B3 RPPE 2 7 Aol7h ek kst A7l oA
o] 22 24 (contrasts analysis) A3} 1z} ] 7)) H]&) 2x} A7}
33} A7) BE S0lahA| (1733143667 [13H] vs. 13464 2852
[23}], F=54.902, p<0.0001; 173313667 [12H] vs. 13306 2769
33}, F=77.856, p<0.0001)5-4ct.

SEATEE o] ARBWME LA o] A 52§ A IHF0.876,
p=0420)7} UL, THeHH FETE BASHYT 242

B Ju ulEg 2 7K860£127 vs. 884£137, F=0.565, p=0456)
of EFAIZe] gt Zfol= AR 1ZA] 7] gk 23}
A 719 &E X 7HT86£141 vs. 992+89, F=54.902, p<0.0001)T}
12} A 710 digk 32} A17] 9] &5 A17H(786+141 vs. 909+119,
F=77.856, p<0.0001)& &-93}7 Z7}st% ).
HuAbran| g2 o dHEFTE A oA H2]¢ A7 7F
o] T2 aIHF=5.396, p=0.025)7} o] FAIZHSS
AT A3} 224X 7] ol A W E-GFo] g ETE £93)
=2 AL HE & U Qoh28.1£5.0 vs. 31.3+
58, p<001). Z12jaL ek W A|7]8 Zpo|of 7, wetatetA]
2o 30 13} 27|19} 23} A7)0 A 2}0](26.6+6.0 vs. 269457,
F=2.729, p=0.115)7} Q1o 32} A|7]9 A 12} A]7|Ech
S-93}A Z27H26.6+6.0 vs. 28.9+4.4, F=4.884, p=0.040)3} % 11,
oo Jhol HIE-E 2 27} A|7] 0] 12} A7) Het 7-9J51HA
Z7H26.9+5.7 vs. 31.3+5.8, F=37.408, p<0.0001)3}% 1L, ©]

Table 3. Change of blood lipid profile over time

FE0] A7 = A H 33 A1719 Hej g HEg2
13} A7) 2Tt §-281A $7H26.9£6.0 vs. 31.2+5.9, F=28.193,
p<0.0001)3} %t}

mtAgto 2 2R AAFRPE)E Al7|9 A 7 A5
S(F=39.000, p=0.843)0] glo] FETE BT A3}, 79
et Fan £408 5873 v 5-877HY] 240](10.0£2.7
vs. 93426, F=1.326, p=0256)= §191, A1719] Fa T %o
Al 24 (contrasts) B3 12} A)7]0f) H]A] 2249} 37} A]7]
BE A Zha(11542.7 [134] vs. 8.6+1.8 [27], F=51.224,
p<0.0001; 11527 [13}] vs. 8.9£2.4, F=37.175, p<0.0001]8}%}
.

2. EHX|A

B4 A& 2= Table 30 vpebdt vie} 2ok ¢4
FTULHEL o AUFHEZH A A% A7) T 42
2§ AT (F=1.446, p=0.242) Qo] FEIHE THY 23,
HQ Zal vjEe Z 7 dA 2 AAE(162.6£383 vs. 164.3+
317, F=0.058, p=0.812)0ll= 25t Z}o|7} giley, Al7]9
gt Faak BEAA 12 A7) 22 A7) 7H(175£36 vs.
156433, F=15.859, p<0.0001), 283 X} A]7]] tfjgt 32}
A|719] AIH(175436 vs. 159433, F=9.719, p<0.0001)= +9J 3t
#AE o

upAeto 2 AW A eh(LDL)S o] Y E B A o 4
A 719k Aot F22E EIHF=0.193, p=0.825)7F §3
I, Fado ofad 23 HEE T o 7o Aol=
A L(90.1430.9 vs. 96.7+29.7, F=0.498, p=0.485), A]7]9]
qat FaTIAE 13 H]5te] 239} 33 BE 9037
A (10429 [1AH vs. 85427 [2A}], F=39.786, p<0.0001; 110429
[1R}] vs. 87429 [3A}], F=17.392, p<0.001)3} % c}.

1 time 2 time 3 time F-value p-value
Total cholesterol Beta blocker 178+42 155+36 154+34 1.446 0.242
Non-beta blocker 173+31 157431 164+31
Triglyceride Beta blocker 1544+89.1 131+57.7 163+64.9 0.192 0.826
Non-beta blocker 152+91.6 137+58.5 154+116.1
HDL Beta blocker 43.3+6.4 45.3+6.9 43.4+10.83 0.473 0.625
Non-beta blocker 41.2+14.8 42.1+£10.7 43.1+£7.6
LDL Beta blocker 108430 81+26 82+30 0.193 0.825
Non-beta blocker 112+£28 87428 92429

Values are presented as meanzstandard deviation.
HDL: high density lipidemia, LDL: low density lipidemia.
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