
Presented at the 2012 ACR/ARHP Annual Meeting, November 9–14, 2012, Washington, DC

P0125Spinal Inflammation in the Absence of SI Joint 
Inflammation on MRI in Patients With Active 
Non-radiographic Axial Spondyloarthritis
Désirée van der Heijde1, Joachim Sieper2, Walter P Maksymowych3, Matthew A Brown4, 
Suchitrita S Rathmann5, Aileen L Pangan5

1Leiden University Medical Center, Leiden, The Netherlands; 2Charité Universitätsmedizin, Berlin, Germany; 
3University of Alberta, Edmonton, Alberta, Canada; 4University of Queensland, Brisbane, Australia; 5AbbVie Inc., North Chicago, Illinois, United States

Once scientific questions are determined, other design 
features of clinical trials including increasing the power while 
controlling the type I error rate, planning interim analysis, 
and achieving treatment balance among subgroups will be 
either required or preferred. We propose to sequentially 
monitor the covariate adaptive randomization (CAR) 
procedures with sample size re-estimation (SSR) to satisfy a 
variety of design objectives of clinical trials. However, each of 
the three adaptive designs (sequential monitoring, CAR, and 
SSR) poses a challenge to the control of the type I error rate. 
In this research, we investigated how to utilize the 
advantages of the three adaptive methods and control the 
type I error rate. We proved that the asymptotic joint 
distribution of the sequential statistics follows the 
asymptotic canonical joint distribution defined in Jennison 
and Turnbull (2000). Besides, numerical studies 
demonstrated that our methods could control the type I 
error rate, increase the power, and lead to much-improved 
treatment balance across subgroups.

ABSTRACT

• Covariate adaptive randomization (CAR), sequential 
monitoring, and sample size re-estimation (SSR) are often 
preferred in practice.

• However, there is not a comprehensive theoretical and 
numerical study about sequential monitoring of CAR 
procedures with SSR in the literature.

• Consequence: The clinical trialists usually implement 
sequential monitoring of CAR with SSR based on the 
theories on complete randomization and assume the 
discrepancy is negligible. 
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• When unadjusted t-test is used, the type I error rates 
are all conservative for CAR when both covariates are 
either discrete or continuous. 

• When all the randomization covariates are included in 
the data analysis or adjusted t-test is used, our 
methods can control the type I error rate well and 
accurately estimate the unknown parameters. 

• CAR can lead to significantly better overall, marginal 
or stratum-level balance than complete 
randomization.

• Our proposed methods can increase the power.

Consider a two-arm randomized clinical trial with CAR,
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