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Abstract: Objective To explore the balance of simple randomization, dynamic balancing randomization and
minimization. Methods Real clinical research data was used to conduct simulation tests to explore the balance of
three different randomization methods, the equilibrium of cases between groups and equilibrium between groups of
non—treatment factors were taken for comparison. Results Dynamic balancing randomization consistently produced
the best balance in various sample sizes(20, 100, 200, 500 and 1 000) in all three methods, which is specifically
showed in the differences of number between groups, average marginal imbalance and maximum marginal imbalance;
and minimization method had a better balance than simple randomization. It is also found that dynamic balancing
randomization had a better randomness than minimization method. Conclusion This study demonstrates that dynamic
balancing randomization and minimization method outperforms simple randomization with regard to achieving balance.
They are suitable for trials with small sample size and multiple prognostic factors. When the importance of non—
treatment factors is different, dynamic balancing randomization method can be considered.
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Table 1 Distributions of the covariates of our study[n(%)]
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Table 2 The absolute difference in number of cases (N)
between groups of the three randomization methods under

different sample sizes

%Ny B0 25% 50% 5%  WKME
20 0.34 0.00 0.00 0.00 2
100 0.69 0.00 0.00 2.00 4
200 0.55 0.00 0.00 2.00 4
500 0.69 0.00 0.00 2.00 4
1000 0.88 0.00 0.00 2.00 4
Fe/MEk

20 0.97 0.00 0.00 2.00 4
100 0.82 0.00 0.00 2.00 4
200 1.56 0.00 2.00 2.00 6
500 1.56 0.00 2.00 2.00 6
1000 1.37 0.00 2.00 2.00 6
A7 ERLBHIAL

20 3.55 2.00 4.00 6.00 14
100 7.41 2.00 6.00  10.00 30
200 1089 400 1000  16.00 42
500 1427 600 1200  20.00 68

1000 12.67 6.00 10.00 18.00 56
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Table 3 Comparisons of average and maximum marginal imbalance by allocation strategies under different sample sizes
v B, MaxBy
HEA » %
L 25% 50% 75% BRAE P 25% 50% 75% KE
ARG
20 0.199 0.155 0.198 0.243 0.420 0.680 0.333 0.600 1.000 1.000
100 0.043 0.034 0.041 0.051 0.101 0.145 0.091 0.111 0.172 0.667
200 0.021 0.016 0.021 0.025 0.051 0.069 0.043 0.056 0.091 0.294
500 0.008 0.007 0.008 0.010 0.021 0.027 0.018 0.021 0.036 0.123
1 000 0.004 0.003 0.004 0.005 0.009 0.014 0.009 0.010 0.019 0.048
/ML
20 0.223 0.181 0.222 0.266 0.420 0.740 0.500 0.714 1.000 1.000
100 0.051 0.039 0.050 0.061 0.133 0.188 0.111 0.154 0.238 1.000
200 0.029 0.022 0.027 0.034 0.059 0.104 0.059 0.085 0.125 0.429
500 0.011 0.009 0.011 0.013 0.025 0.042 0.024 0.036 0.055 0.176
1 000 0.006 0.005 0.006 0.007 0.012 0.020 0.013 0.018 0.027 0.074
i B AL
20 0.330 0.259 0.320 0.394 0.727 0.866 0.667 1.000 1.000 1.000
100 0.142 0.112 0.137 0.166 0.307 0.359 0.273 0.333 0.429 1.000
200 0.100 0.079 0.098 0.119 0.230 0.253 0.183 0.236 0.304 0.733
500 0.061 0.050 0.060 0.071 0.138 0.151 0.113 0.143 0.176 0.391
1 000 0.043 0.037 0.042 0.048 0.069 0.099 0.077 0.093 0.113 0.236

F4 SFEEHLT ESENELARELERRAFEHERE S
EFRRHL R
Table 4  Numbers of significant P-values comparing the

baseline covariates between groups
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Table 5 Comparison of symptoms between groups at baseline by

simple randomization when sample size was 40

SN e [kl X% s t1H P1H

B E A 16 1.75 +0.93 1.750  0.088
B 24 1.21 £0.98

LRlES A 16 1.63 £0.72 2675 0011
B 24 0.92 +0.88

%k A 16 1.25 +0.68 2,114 0.041
B 24 0.71 + 0.86

WU A 16 0.75+0.77 -1.363  0.181
B 24 1.13£0.9

W57 A 16 131079  -0.602  0.551
B 24 1.46 +0.72

1 A 16 0.94 +0.93 0.486  0.630
B 24 0.79 + 0.93
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Table 6  number of complete randomization by dynamic

balancing randomization and minimization method under different

sample sizes

AR W 25%  50% 75%  HROKME
A HHEL

20 9.43 8.00 9.00 11.00 15
100 34.08 29.00 34.00 39.00 55
200 63.37 56.00 63.00 71.00 93
500 153.55 140.00 153.50 167.00 215

1 000 29343  272.00 293.00 314.00 388
e/ MEE

20 2.32 2.00 2.00 3.00 6
100 7.79 6.00 8.00 9.00 16
200 14.13 12.00 14.00 16.00 27
500 33.80 30.00 34.00 37.00 53

1 000 65.86 60.00 66.00 71.00 93
(Balance) . Tl (Predictability) F15XHE (Power) 3 4>

PR, T ZH R] R o Se ke, A R4
%) 2 1) g i P2 BEAIL AL 7 vk i AR BRI A
G4 AL T K 24 4, o f 4% SR AL PR R Y
18] 3 A S0, T I 5 0™ B 24 4 X
i 125 7T RE HE R 3

UEARERK, B TR LB 28 5 AR AN B
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