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The Methodological Question Being Addressed 

The efficacy of lumateperone in schizophrenia was assessed in a randomized controlled trial 

(Study 301; NCT02282761) with 3 treatment groups: 2 lumateperone dose groups and one 

placebo group. The primary analysis was change from baseline to Day 28 in Positive and 

Negative Syndrome Scale (PANSS) Total score using a mixed-effects model for repeated 

measures (MMRM) in the intent-to-treat (ITT) set. The MMRM method considers missing data 

as missing at random (MAR). In this trial, rates of discontinuation due to adverse events (AEs) 

were low in all treatment groups, but placebo was associated with higher rates of 

discontinuation due to lack of efficacy (LOE). The question being addressed is, “Could the MAR 

assumption of the MMRM method have led to substantial underestimation of the efficacy of 

lumateperone as a result of the higher discontinuation due to LOE in the placebo group?”   

 

Introduction (Aims) 

A method that handles missing data resulting from patient withdrawal as missing not at 

random (MNAR) could be more appropriate than the MMRM given the differences in patterns 

of discontinuations across treatment groups and could lead to more accurate comparisons.  

 

Methods 

The prespecified MMRM analysis was compared with the “better-half” subset analysis, which 

was based on the 50% subset of patients in each treatment group that had the highest change 

from baseline to Day 28 in PANSS Total score. The better-half subset analysis is based on the 

direct mean estimate and the P values are based on the permutation method. This method 

received special attention in the statistical literature in recent years (Permutt 2016a, 2016b) 



and is used for assessing the sensitivity and robustness of the primary MMRM analysis. This is 

an appropriate sensitivity analysis because if there is a true effect of an active treatment, then 

this effect should be more accurately evident in the subset of subjects who did well and 

adhered to treatment in the study. 

 

Results 

A total of 150 patients were randomized to each of the 3 treatment groups. Low 

discontinuation rates were observed overall (12.7%, 18%, and 24.7% for the lumateperone 42-

mg, 28-mg, and placebo groups, respectively), with the difference in discontinuation rates 

among the groups largely due to differences in the rates of discontinuation due to LOE 

(lumateperone 42 mg: 4.7%; 28 mg: 8%; placebo: 16%).  Discontinuations due to AEs were low 

in all groups, reflecting the high tolerability of lumateperone treatment. Discontinuations due 

to withdrawal of consent and other reasons were generally comparable among the treatment 

groups. 

Efficacy results based on the MMRM and the better-half subset analysis methods are shown 
below: 

 

Conclusions 

For both lumateperone doses, the observed treatment differences versus placebo based on the 

better-half subset analysis are larger than the treatment differences estimated using the 

primary MMRM analysis. This suggests that due to the pattern of discontinuation, the MMRM 

approach could have substantially underestimated the primary treatment effect of 

lumateperone.  

 

 

Analysis of Change from Baseline in PANSS Total Score at Day 28 

Analysis Method Treatment Group Mean Changea Difference Versus Placebo P valueb 

ITT Set: 
Primary MMRM analysis as 
preplanned 

Placebo −10.3 — — 

Lumateperone 28 mg −12.9 −2.6 .164 

Lumateperone 42 mg −14.5 −4.2  .022 

Better-Half Subset:  

Placebo −19.1 — — 

Lumateperone 28 mg −22.8 −3.7 .0212 

Lumateperone 42 mg −25.3 −6.2 .0001 
a Mean change for the MMRM was based on the least squares (LS) mean change from baseline; mean change for the 
better-half subset analysis was based on the direct mean change from baseline.  
b P values in the better-half subset analysis were based on the permutation method. 
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