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• In some externally controlled trials (ECT), 

patients in the treatment arm receive the 

investigational drug in different lines of 

therapy (index LOTs), and the index LOTs for 

patients in the external control arm (ECA) are 

to be determined.1 

• Random selection of LOT is often used to 

identify index LOT.2, 3

• Most existing methods to determine index 

LOT fail to balance LOT distribution between 

the two arms. 

• Objective: This study proposes and validates 

a new method to identify index LOT for 

patients in the ECA based on the known index 

LOT distribution from the treatment arm.

• The proportional randomization method used all the eligible 

patients in the ECA (no loss of sample size). 

• The proportional randomization method produced a 

frequency distribution of index LOTs for real-world patients 

similar to that for BRUIN patients (mean (SD)=4.25(1.44) 

vs 4.22(1.65), two-sided t-test p-value=0.91, SMD=0.016). 

• The mean and 95% confidence interval of SMDs based on 

the 1000 proportional randomization samples were 

0.035(0.001, 0.093). 

• The LOT differences between the two arms are minimal.

• The proportional randomization method was successfully 

used to identify index LOT in this ECT, and its applicability 

can be explored in future ECTs.
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Methods

• We proposed a proportional randomization 

algorithm to assign patients from the ECA 

into a frequency distribution similar to the 

index LOTs of patients in the treatment 

arm. 

• The index LOT for a patient from the ECA 

is then defined as one of the available 

eligible LOTs closest to the assigned LOT 

in the distribution. 

• This LOT assignment was initially 

assessed by comparing the LOT 

distributions between the two arms and 

further validated by assessing the stability 

and variability of the standardized mean 

differences (SMD) from 1000 proportional 

randomization samples. An SMD≤0.1 is 

considered balance in LOT between the 

two arms. 

• In a case study of ECT with single arm 

trial BRUIN-18001 and real-word 

ConcertAI Oncology Dataset for mantle 

cell lymphoma (MCL), the index LOT 

frequency distribution was obtained from 

BRUIN and applied in the proportional 

randomization method to identify index 

LOT for patients from ConcertAI data.

Step 1: Obtain Treatment Arm LOT Distribution. Calculate the proportion and 

interval of the proportion for each LOT.

Step 2: Conduct Proportional Randomization. Randomly assign patients from the 

ECA into a frequency distribution proportional to that of the index LOTs of patients 

in the treatment arm. 

Step 3: Identify ECA index LOT. Define the index LOT for a patient from the ECA 

as one of the available eligible LOTs closest to the assigned LOT in Step 2 using 

proportional randomization. 

Step 4: Address Special Cases. In special cases that the best available LOT is 

still not eligible (N/E), such as a LOT containing CAR-T or a clinical study drug, a 

simple randomization will be conducted to choose one eligible LOT on either 

side, or the next best available LOT will be selected if other available LOT(s) is 

(are) on one side. 

Step 5: Validation. This LOT assignment was initially assessed by 

comparing the LOT distributions between the two arms and further 

validated by assessing the stability and variability of the 

standardized mean differences (SMD) from 1000 proportional 

randomization samples. 
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