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Principal Investigators 
Laura Akright, James L. Andersen, Vanita Aroda (formerly Robert Ratner), Stephen Aronoff, Armen 
Arslanian, Thomas Bauch, Victor Biton, Paul Brownstone, Tami Bruce, Louis Chaykin, Jim Christensen, 
Leonard Chuck, Lisa Cohen, Craig T. Curtis, Ronald Degarmo, Paul Denker, Aaron Ellenbogen, John Ervin, 
David Fried, Gary Gerard, Michael Gibson, Gordon Golden, Gregory Haase, Martha Hernandez, John 
Hudson, David Huffman, Randall Huling, Richard Hull, Sean Hurley, Jeffrey Kesten, Alan Kivitz, Andrew 
Klymiuk, David Kudrow, Vrijendra Kumar, Jonathan Liss, Hipolito Mariano, Paul Martin, Ronald Mayfield, 
Peter McAllister, Wilfred McKenzie, Sam Miller, C. Brendan Montano, Jonathan Mosley, Michael Obiekwe, 
Omid Omidvar, Richard Pellegrino, Stanley Penc, Michael Perley, Maria Posadas (formerly Cynthia 
Goldberg), Marina Raikhel, Christopher Recknor, Larry Reed, Alan Reichman, Marc Rendell, Hubert Reyes, 
Ralph Richter, John Roberts, Paul Rosenblit, Julio Rosenstock, Sergio Rovner, Mercedes B. Samson, 
Michael Sauter, Aziz Shaibani, Richard Singer, Teresa Sligh, Timothy Smith, Donna Strout, Maria 
Surprenant, Allen Sussman, Louise Taber, Marvin Tark, Miguel Trevino, Jeffrey R. Unger, Aaron Vinik, 
Kerri Wilks, Duane Wombolt, Douglas Young, Leonard Zemel, Franklin Zieve, and Tamela Zimmerman. 
 
Adaptive Trial Design: Two interim analyses were planned after ~33% and ~67% of total subjects were 
randomized. At each interim analysis, an independent data monitoring committee (DMC) reviewed 
unblinded safety results and determined whether the 15-, 20-, or 30-mg/day mirogabalin treatment arms 
should be discontinued based on >25% incidence of moderate to severe dizziness or moderate to severe 
somnolence that was at least twice that in the pregabalin arm. The DMC could also recommend modification 
of the protocol or termination of the study to address any significant or unexpected safety concerns. If the 
DMC recommended discontinuation of a mirogabalin arm due to poor tolerability, the balance of subjects 
intended for assignment to that arm (who had not yet been randomized) were to be reassigned to mirogabalin 
treatment arms receiving a lower total daily dose than the discontinued arm to maintain a total sample size of 
400 subjects. If more than one mirogabalin treatment arm was discontinued, the remaining subjects were to 
be allocated to the remaining mirogabalin treatment arms to increase statistical power of the study. If a 
mirogabalin arm was discontinued due to poor tolerability at either interim analysis, a sample size of 400 
subjects would have provided at least 77% statistical power to detect a significant treatment difference for at 
least one mirogabalin treatment arm versus placebo. Due to the adaptive study design, more subjects than 
originally planned could be allocated to the remaining study arms. Interim analyses of safety data did not 
warrant discontinuation of any mirogabalin arm or modification of the protocol. This is the first clinical trial 
conducted in patients with diabetic peripheral neuropathic pain (DPNP) to successfully use this kind of an 
adaptive trial design. Adaptive trial designs are valuable for several reasons: they reflect medical practice in 
the real world; they are ethical with respect to efficacy and safety of the investigational drug; and they are 
flexible and efficient in early and late phases of clinical development (1). Although interim analyses of the 
present study showed no safety signals that required discontinuation of a mirogabalin treatment arm, having 
the means to reassign the balance of patients who had not yet been randomized to lower total daily doses of 
mirogabalin would have helped increase statistical power of the study, and allowed efficacy and safety 
analyses of the remaining dosing arms. Because all of the mirogabalin treatment arms were well tolerated, 
the enrollment was 13% higher than initially planned (452 instead of 400), raising the power of the study 
from 77% (n = 400 in the full-analysis set) to 80% (n = 433 in the full-analysis set). Given the complexities 
of studying neuropathic pain, in which many promising clinical trials ultimately report negative findings (2), 
adaptive trial designs may be advantageous for future pain studies, particularly in a difficult-to-treat 
condition such as DPNP. 
 
References 
1. Chow SC, Chang M. Adaptive design methods in clinical trials - a review. Orphanet J Rare Dis 2008;3:11 
2. Finnerup NB, Sindrup SH, Jensen TS. The evidence for pharmacological treatment of neuropathic pain. 
Pain 2010;150:573–581 



SUPPLEMENTARY DATA 
 

©2014 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-1044/-/DC1 

Supplementary Figure 1–Subject disposition.  
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Supplementary Table 1–Mean change from baseline to week 5 in average daily pain score (full-analysis set, LOCF) 
 

 Placebo Pregabalin Mirogabalin

 (n = 108)
300 mg/daya

(n = 50) 
5 mg/dayb

(n = 55) 
10 mg/dayb 

(n = 56) 
15 mg/dayb

(n = 51) 
20 mg/dayc 

(n = 56) 
30 mg/dayd 

(n = 57) 
All 

(n = 275)
Baseline               

Mean  7.00 6.63 6.88 6.79 6.56 6.69 6.75 6.74 

 SD    1.591 1.354 1.173 1.664 1.654 1.556 1.430 1.497 

Min-Max    2.8-10.0    4.1-10.0    4.7-9.7   3.7-10.0    4.0-10.0    4.0-10.0    4.0-9.9    3.7-10.0 

Change from baseline to 
week 5 (LOCF) 

                

Mean   -1.86   -1.79   -2.04   -2.32   -2.66   -2.64   -2.79   -2.49 

 SD    2.183    2.270    2.218    2.170    2.369    2.453    2.430    2.330 

Min, Max  -10.0, 1.1   -8.4, 2.7   -7.9, 1.1   -7.4, 2.6  -10.0, 0.9  -10.0, 2.3   -9.6, 1.3  -10.0, 2.6 

ANCOVA model         

LS Mean (SE) -1.79 
(0.216) 

-1.84 (0.317) -2.01 
(0.302) 

-2.32 (0.299) -2.73 (0.314) -2.67 (0.299) -2.80 (0.296) -2.51 (0.135) 

LS mean diff.e  ―   -0.05   -0.22   -0.53   -0.94   -0.88   -1.01   -0.72 

(95% CI)e  ― (-0.81, 0.70) (-0.95, 0.51) (-1.25, 0.20) (-1.69, -0.19) (-1.61, -0.16) (-1.74, -0.29) (-1.22, -0.22) 
P-value: (vs placebo)  ―    0.8916    0.5569    0.1544    0.0137    0.0171    0.0060    0.0051 

LS mean diff.f  ―  ―   -0.17   -0.47   -0.89   -0.83   -0.96   -0.67 

(95% CI)f  ―  ― (-1.03, 0.69) (-1.33, 0.38) (-1.77, -0.02) (-1.69, 0.02) (-1.81, -0.11) (-1.34, 0.01) 

P-value (vs pregabalin)  ―  ―    0.7051    0.2772    0.0458    0.0569    0.0271    0.0540 

ANCOVA = analysis of covariance; CI = confidence intervalLOCF = last observation carried forward; LS = least squares; Max = maximum; 
Min= minimum; SD = standard deviation; SE = standard error. 
a150 mg twice daily; bOnce-daily dosing; c10 mg twice daily; d15 mg twice daily; eData are presented for each active treatment arm versus 
placebo comparison at each visit. The ANCOVA model included baseline ADPS as a covariate and treatment as a fixed effect. There were no 
multiplicity adjustments for P-values; fP-values (no multiplicity adjustments) are presented for each active treatment arm versus pregabalin.
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Supplementary Figure 2–Graphical comparison for SF-MPQ/VAS and for ADPS/NRS at 
randomization (full-analysis set). 
 

 
 
Reference line represents r = 1.0; For all treatment groups, P < 0.0001. 
ADPS = average daily pain score; SF-MPQ = Short-form McGill Pain Questionnaire; NRS = numeric rating scale; VAS = 
Visual Analog Scale. 


