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eTable 1. Baseline Characteristics of LS-1 Participants by Cohort
Cohort 1° Cohort 2°

Total Placebo Creatine Total Placebo Creatine
Demographics N N N N N N
Age° 62.5 62.3 62.8 60.9 60.6 61.2
Mean Years (SD) 51 07y | 148 @6) | |47] (99 | | ®®| (95 389 1 (95) 3971 (95)
Male 621 314 307 502 240 262
Frequency (%) 951 65%) | | 478 | 66%) | | *77| 6a%) | | 80| (6am) | | 38| (62%) | | 3% | (e6%)
Non-Hispanic whites 856 428 428 715 355 360
Frequency (%) 9551 00%) | |48 | (90%) | [*77| (90%) | | 80| (@1m) | | 38| (01%) | | 3% | (91%)
PD Characteristics®
Time since PD Diagnosis® 1.7 1.7 1.6 1.4 1.4 1.4
Mean Years (SD) WS ay | 14 ay | Y] an | | @o 3891 (10 3971 (1o
Duration of PD Symptoms 3.3 3.4 3.2 3.2 3.2 3.3
Mean Years (SD) W51 22y | 148 @4 | |47] w9 | |7 2 3891 (o0 3971 (0.4
Duration of Symptomatic 0.9 0.9 0.9
Therapy 953 | 07 | |47 | 07 | |478| ©7) 786 | 0.8(0.6) | | 389 | 0.8(0.6) | | 397 | 0.7 (0.6)
Mean Years (SD) ' ' '
Total daily LEDD 382 373 391 386 380 391
Mean mg (SD) 92\ 238y | |47 | 230) | | 4| (248) | | 8| (251) 389 1 (266) 3971 (2a6)
UPDRS Total 26.3 26.1 26.5 26.1 25.7 26.6
Mean (SD) 949 1 13y | |4 09) | | 4] (11e) | || @15 | |3 @12 | |3 @iy
UPDRS Mental 1.2 1.2 1.2
Mean (SD) 95 | 13 | 48] 4% | |47 | a3 786 | 1.5(15) | | 389 | 1.5(1.5) | | 397 | 1.4 (1.5)
UPDRS ADL 7.2 7.1 7.4
Mean (SD) 95 | 39 | 478 | @5 | | 77| @ 785 | 7.1(4.0) | | 389 | 6.9(3.8) | | 396 | 7.3(4.1)
UPDRS Motor 17.9 17.9 17.9 17.6 17.3 17.8
Mean (SD) 9491 82y | 4| 79 | |4 @5 | | ¥ (85) 3891 (8.4 3951 8.7
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Ambulatory Capacity

Mean (SD)

) 1.8 1.8 1.8 1.6 389 15 1.7
UPDRS items 954 477 477 785 396
f\/lean (SD) ) (1.6) (1.6) (1.6) (1.5) (1.4) (1.5)
Modified Rankin Score ® 1.2 1.2 1.2 1.2 1.2 1.2
Mean (SD) 951 05 | |48 05 | |*7] (05 | | 8| (05 3891 (04 3971 (05)
0 9 6 3 14 6 8
Frequency (%) (1%) (1%) (0.6%) (1.8%) (1.5%) (2.0%)
1 729 362 367 615 318 297
Frequency (%) (76%) (76%) (77%) (78.2%) (81.8%) (74.8%)
2 197 99 98 148 64 84
Frequency (%) (21%) (21%) (21%) (18.8%) (16.5%) (21.2%)
3 20 11 9 9 1 8
Frequency (%) (2%) (2%) (2%) (1.2%) (0.3%) (2.0%)
PDQ-39 Summary Index® 12.8 12.6 12.9 13.8 134 14.2
Mean (SD) 951 02y | |48 oy | |47] 909 | || 12 | |%®| @qio0) | | 3% (13
Schwab & England
O R 90.9 91.0 90.9 91.3 91.8 90.8
Activities of Daily Living 954 478 476 786 389 397
Mean (SD) (6.6) (6.6) (6.6) (6.3) (6.0) (6.6)
Symbol Digit Modalities
Test® 952 42.8 475 43.0 477 42.6 784 46.4 388 46.3 396 46.5
(11.8) (11.7) (12.0) (11.3) (11.2) (11.3)
Mean (SD) ' ' ' ' ' '
Total Functional Capacity
(TFC) 955 12 478 12.0 477 12.1 784 12.0 389 1125,2 395 1115
Mean (SD) (1.4) (1.4) (1.4) (1.4) (1.3) (1.5)
Scales for Outcomes in
Parkinson's disease- 30 30.4 29.6 30.6 30.7 30.6
Cognition (SCOPA-COG) | 20| s6) | | 4| 5.4 | [*™| 671 | | 8| 1) 388 | (5.1 3931 (5.1
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,\EAL(‘%;OnQ((S)I'S)EQ'SD 955 (8:523) 478 (8:523) 477 (8:523) 786 | 0.8(0.2) | | 389 | 0.8(0.2) | | 397 | 0.8(0.2)
,\Bﬂzgf‘zglge) 951 (g:;) 478 (gzg) 473 (2:2) 785 | 7.1(5.6) | | 389 | 7.0(5.4) | | 396 | 7.3 (5.9)
(B(’, /'3)' Score >17, Frequency | g9 (j’;) V| e j@o SRR 580 ) 785 | 44 (6%) | | 389 | 18 5%) | | 396 | 26 (7%)
e PR RV | P I L P T PP R P

4 Cohort 1 includes 55% of LS-1 participants who were eligible for a 5-year follow-up visit prior to interim analysis on July 17, 2013

® Cohort 2 includes 45% of LS-1 participants who were ineligible for a 5-year follow-up visit (i.e.: randomized <5 years) prior to interim
analysis on July 17, 2013

¢ Age, time since diagnosis, Symbol Digit Modalities, and PDQ-39 Summary Index are significantly (t-test, two-sided p<0.05) different
between the two Cohorts

4 A higher score indicates a better outcome for Schwab and England, Symbol Digit Modalities, TFC, SCOPA-Cog, and EQ-5D. For all other
measures, a higher score indicates a worse outcome. Range of possible scores for each measure: UPDRS Total: 0-176; UPDRS Mental: O-
16; UPDRS ADL: 0-52; UPDRS Motor: 0-108; Ambulatory Capacity: 0-20; Schwab & England Activities of Daily Living: 0-100%; PDQ-39
Summary Index: 0-100; Symbol Digit Modalities Test: 0-110; TFC: 0-13; SCOPA-COG: 0-43; EQ-5D: 0-1; BDI: 0-63; Modified Rankin: 0-6.
€0, No significant symptoms; 1, no significant disability despite symptoms; 2, slight disability; 3, moderate disability

SD, standard deviation; LEDD, levodopa equivalent daily dose; UPDRS, United Parkinson Disease Rating Scale
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eTable 2. Frequency of Deaths by Body System Prior to Interim
Analysis and Study Termination
Treatment Arm
Placebo Creatine Total
Body System (n=867) (n=874) (n=1,741)
Cardiac 10 15 25
(1.2%) (1.7%) (1.4%)
a 7 10 17
General/Unknown (0.8%) (1.1%) (1.0%)
Neoplasm 6 5 11
P (0.7%) (0.6%) (0.6%)
Infections 4 5 9
(0.5%) (0.6%) (0.5%)
Respirato 5 2 7
piratory (0.6%) (0.2%) (0.4%)
Nervous 3 3 6
(0.3%) (0.3%) (0.3%)
. . 0 2 2
Gastrointestinal (0%) (0.2%) (0.1%)
. 0 1 1
Injury & Procedures (0%) (0.1%) (0.1%)
. 0 1 1
Metabolism (0%) (0.1%) (0.1%)
L 1 0 1
Psychiatric disorders (0.1%) (0%) (0.1%)
36 44 80
Total Deaths (4.2%) (5.0%) (4.6%)
& 9 participants having an unknown cause of death were grouped
with General. This table includes 2 additional deaths that
occurred prior to July 17, 2013, but were not discovered until
after the data freeze on that date.
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eFigure 1. Percent Compliance Observed Over Study Calendar Time: (Cumulative

Days on Study Drug / Expected Days of Follow-up) x 100
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The study design assumed the expected compliance would be 80%. The observed
compliance is shown for each treatment group by calendar time. At the end of the study
(July 2013), the observed compliance was 78.7% for the placebo and 71.5% for the
creatine group. For a given calendar date, the cumulative days on study drug is the total

number of days that participants, who enrolled prior to that date, were taking study drug.

© 2015 American Medical Association. All rights reserved.

Downloaded From: http://jama,jamanetwork.com/ by a Houston Academy of Medicine User on 04/15/2015



If a participant was temporarily or permanently suspended from study drug or had
withdrawn from the study prior to that date, then the days on study drug was the actual
number of days the participant had received study drug (e.g. the number of days
between enrollment and date of permanent suspension). The expected days of follow-up
for a given calendar date is the total number of days of follow-up expected for all
participants enrolled prior to that date (i.e. the number of days between enroliment and
calendar date). If a participant died prior to that calendar date, then the expected days of
follow-up for that participant was the number of days between enrollment and date of

death.
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eFigure 2. Global Statistical Test (GST) by Year of Follow-up
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test statistic
 Missing data were imputed.

The horizontal lines are located at + 1.96 represent the approximate boundaries of

statistical significance when alpha is 0.05, two-sided (uncorrected for multiple tests).
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eFigure 3. Mean Total UPDRS Change From Baseline by Year for all Available Trial

Participants (N=1,741)
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Month from Baseline

Group Placebo —-— Creatine

Baseline Month3 Yearl VYear2 VYear3 Year4 Year5 Year6

Placebo 864 834 795 757 709 513 336 130
Creatine 868 843 807 753 698 509 330 119

This figure includes all available data from Cohort 1 and Cohort 2. Error Bars are 95%
Confidence Intervals of the Group Means. Missing data were not imputed.
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eFigure 4. Heat Map of Creatinine Laboratory Values by Treatment Group and Visit
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Each horizontal line represents a single participant over calendar time (months).
Participants with the highest average creatinine values (averaged across visits) are
sorted on top. Values associated with each category: High Alert (males and females:
22.0 mg/dL), High (males: 1.17 — <2.0 mg/dL; females: 0.95 — <2.0 mg/dL), Normal

(males: 0.67 — <1.17 mg/dL; females: 0.51 — <0.95), Low (males: <0.67 mg/dL; females:

<0.51 mg/dL).

© 2015 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwor k.com/ by a Houston Academy of Medicine User on 04/15/2015



eFigure 5. Heat Map of Body Mass Index (BMI) Categories by Treatment

Group and Visit
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Each horizontal line represents a single participant over calendar time (months).
Participants with the highest average BMI (averaged across visits) are sorted on top.
Values associated with each category: Obese: 230 kg/m? Overweight: 25 — 29.9 kg/m?;

Normal: 18.5 — 24.9 kg/m?; Underweight: <18.5 kg/m?.
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eAppendix. Participating Investigators and Coordinators and Associated Grants
Barrow Neurological Institute, Phoenix, AZ (U10 NS044458): Rohit Dhall, MD, MSPH
(P1); Anwar Ahmed, MD; Richard Burns, MD; Diane Gates, RN; Michal Gostkowski, DO;
Lynn L Marlor, BSN, MSHS; Guillermo Moguel-Cobos, MD; Holly Shill, MD; Edith
Simpson; and Nicklesh Thakur, MD; Baylor College of Medicine, Houston, TX (U10
NS044441): Joseph Jankovic, MD (PI); Octavian Adam, MD; Christine Hunter, RN; Joohi
Jimenez-Shahed, MD, Christopher John Kenney, MD; and William Ondo, MD; Beth
Israel Deaconess Medical Center, Boston, MA (U10 NS044482): David K. Simon, MD,
PhD (PI); Shannon Donovan, BA; Lauren Kraics, BS; Chen Lim, BA; Jared Miller, BS;
Linda Paul, NP; Colin Pierce, BS; Peggy Rose, RN; Althea Silver, MPH, BSN, RN; and
Daniel Tarsy MD; Brigham & Women’s Hospital, Boston, MA (U10 NS053369): Anne-
Marie Wills, MD (PI); Sarah Pearl Aronow-Werner, BA; Georgette Hage, MD; and Lewis
Sudarsky, MD; Dartmouth Hitchcock Medical Center, Lebanon, NH: David J. Coffey,
MD (PI); Stephen L. Lee, MD, PhD (PI); Pauline R LeBlanc, BS; Margaret A. Notestine,
CCRC; and Tracy Ostler, MS; Duke University, Durham, NC (U10 NS044453): Burton
Scott, MD (PI); Joanne Field, BSN, RN, Karen Grace, RN, Karen White-Tong, Deborah
Koltai Attix, PhD; Mark Stacy, MD; Emory University School of Medicine, Atlanta, GA
(U10 NS053379): Jorge L. Juncos, MD (PI); Gregg Everhart, RN; Alan Freeman, MD;
Linda McGinn, RN; Rebecca McMurray, RN, MSN; Lisa Miyatake, BS; Cathy Wood-
Siverio, MS; Elaine Sperin, LPN; and Mary Louise Musante Weeks, RN; Georgia
Regents University, Augusta, GA (U10 NS044464); Kapil Sethi, MD (P1); Buff Farrow,
BS, ED, and John C Morgan, MD, PhD; Indiana University School of Medicine,
Indianapolis, IN (U10 NS044472): Joanne Wojcieszek, MD (PI); Joann Belden, RN;
Katie Price; and Marsha Hughes-Gay, RN; Institute for Neurodegenerative Disorders,
New Haven, CT (U10 NS044505): Danna Jennings, MD (PI); Pam Becker, RN; Kenneth

Marek, MD; Cheryl Riordan, RN; and David S. Russell, MD, PhD; Johns Hopkins
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University, Baltimore, MD (U10 NS 044474): Zoltan Mari, MD (PI); Ted Dawson, MD,
PhD; Becky, Dunlop RN, MSN; Laura Marsh, MD; Joseph Savitt, MD, PhD; Melissa
Gerstenhaber, RNC, MSN; and Arita McCoy RN; LSU Health Shreveport, Shreveport,
LA (U10 NS053370): Richard Zweig, MD (PI); Colette Hilliard, MS; Labrillia Johnson;
Pepper Lumina; and Robert N Schwendimann, MD; Malcolm Randall VA Medical
Center, Gainesville, FL: Frank Skidmore, MD (PI); Amy Coenen, MSN, ARNP; Helen
Dunn, RN MSN; Stacy McCombs; Shirley Roessner, LPN; and Linda Sawka, RN;
Medical University of South Carolina, Charleston, SC (U10 NS053372): Kenneth
Bergmann, MD FAAN (PI); Vanessa Hinson, MD PhD (PI); Amy Delambo, RN; Gonzolo
Revuelta, DO; Vicky Salak, FNP; and Jennifer Zimmerman, RN; Michigan State
University, East Lansing, Ml (U10 NS053380): John L Goudreau DO, PhD (PI); Glen
Ackerman, MD; and Doozie Russell, BS; North Shore University Health System
Research Institute, Glenview, IL: Arif Dalvi, MD (PI); Michael Rezak, MD, PhD (P);
Kathy Kujawa, MD, PhD; Gina Medalle, RN, Kevin Novak, PhD; Susie Ro, MD; Susan
Silvio, RN; and Sandra Vergenz, RN; BSN; Northwestern University, Chicago, IL(U10
NS053377): Tanya Simuni, MD (PI); Teresa Kuhta, BS; Onur Melen, MD; Aleksandar
Videnovic, MD; Karen Williams; Cindy Zadikoff, MD, FRCPC; and Elaina Ziehm;
Ochsner Clinic Foundation, New Orleans, LA U10 NS044471): David J Houghton, MD
(P1); Jayaraman Rao, MD (PI); Marilyn Carleton; Maureen Cook, RN, BSN; Robert
Felberg, MD; Carol Marques; Frank Oser, MD; and Patricia Schaefer; Oregon Health &
Science University, Portland, OR (U10 NS044483): Julie Carter, RN, MN, ANP (PI);
Pamela Andrews; Matthew Brodsky, MD; Stephanie Crocker, BA; Andrew Fraser, BS;
Andrea Jones, BS; Karen Kerr, BS; Carolyn McCain, BS,;CAN; Megan Murray, MA; and
April Wilson, BS; Pacific Health Research & Education Institute, Honolulu, HI (U10
NS044448). G. Webster Ross, MD (P1); Helen Petrovitch, MD; and Stephanie Terashita,

RN; Rush University Medical Center, Chicago, IL (U10 NS044475): Kathleen M
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Shannon, MD (PI); Lucia M Blasucci, RN CCRC; and Jean A Jaglin, RN, CCRC;
Southern lllinois University, Springfield, IL (U10 NS044450): Rodger J. Elble, MD,
PhD (PI); Dolly Kelley, RN, CCRC; and Charlene Young, RN, MSN, CFNP; SUNY
Downstate Medical Center, Brooklyn, NY (U10 NS044454): lvan G. Bodis-Wollner, MD
(P1); Jean Daniel Francois, MD; Sofya Glazman, MD; Elizabeth Hayes, ED D, RN;
Mohammedyusuf Hajee, MD; Patricia Kavanagh, MD; William Lytton, MD; Thomas
Mayer, PSYD; and Zoe Kyle M Moffitt, RN, MFA; Struthers Parkinson’s Center,
Golden Valley, Ml (U10 NS044466): Martha Nance, MD (PI); Patricia Ede, RN; Sotirios
Parashos, MD; Susan Peterson, RN; Catherine Wielinski, MPH; and John Worley, DO;
The Feinstein Institute for Medical Research, North Shore - LI1J Health System,
Manhasset, NY (U10 NS044484): Andrew Feigin, MD (PI); Margaret Marie Cox, RN,
BSN; Michael Pourfar, MD; and Barbara Shannon, RN; The Parkinson’s & Movement
Disorder Institute, Fountain Valley, CA (U10 NS053387): Daniel D Truong, MD (PI);
Karen Frei, MD; Rosie Magallon, BA; Mayank Pathak, MD; Jassie Sombai; An Hao Tran,
RN; Michelle Tran, BA; The Parkinson’s Institute, Sunnyvale, CA (U10 NS044465):
Caroline Tanner, MD (P1); Julie Bergman, RN; Melanie Brandabur, MD; Alice Brown,
RN, NP; Katie Ersted, RN; Neng C Huang, MD, PhD; J William Langston, MD; Cheryl
Lawrence, BA; Grace Liang; Liza Reys; Katharine Smith, RN; Tracy Stewart, RN; James
Tetrud, MD; and Anna Woods, RN, NP; Thomas Jefferson University, Philadelphia,
PA (U10 NS044481): Jay Schneider, PhD (PI); Teresa Barron, RN; Tsao-Wei Liang,
MD; Christine Randazzo, RN; and Stephanie Sendek; Thomas Jefferson
University/Lankenau Hospital, Wynnewood, PA: Stephen Gollomp, MD (PI); Randi
Gollomp, BS, RN; Sabreen Raza; Judy Spahr, CCRP, CTR; and Gwyn M Vernon, MSN,
CRNP; University of Alabama, Birmingham, AL (U10 NS044547): David G. Standaert,
MD, PhD (PI); Anthony Nicholas, MD, PhD; Natividad Stover, MD; Ray L Watts, MD;

Harrison Walker, MD; and Jeff Worrell; University of Alberta, Edmonton, AB, Canada
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(U10 NS044426): Wayne Martin, MD (P1); Richard Camicioli, MD; Pamela King, BScN,
RN; Germaine Mclinnes, RN; Ingrid Scott, RN; and Marguerite Wieler, MSc; University
of Calgary, AB, Canada (U10 NS044431): Oksana Suchowersky, MD (PI); Lorelei
Derwent, RN; Scott Kraft, MD; and Nancy Labelle, RN, BN; University of California
San Francisco, San Francisco, CA (U10 NS044460): Michael J. Aminoff, MD,
FRCP(PI); Chadwick W. Christine, MD; Mariann DiMinno, RN, MA, CNS; Jessie Tatsuno
Roth, RN, BSN;

University of Colorado Anschutz Medical Campus, Aurora, CO (U10 NS044479):
Maureen Leehey, MD (PI); Jacquelyn Bainbridge, PharmD; Jeffery Clark, PharmD;
Michael Egeberg, PharmD; Deborah Hall, MD; and Sarah Johnson, PharmD; University
of Florida, Gainesville, FL (U10 NS053381): Hubert Fernandez, MD (PI); Ramon
Rodriguez, MD (PI); Anne Smith-Bova; Gordon Brown; Erin Hastings, PhD; Kathryn
Jemmott, MA; Irene Malaty MD; Stacy Merritt, MA; Margaret Neilson, JD; Sonia Reback,
BS; Kyle Rizer; and Camille Swartz, BA; University of Florida Jacksonville,
Jacksonville, FL: Zhigao Huang, MD, PhD (PI); Oguh, Odinachi (PI); Rhonda Calhoun,
RN; and Lisa Smith, CRC; University of Kansas Medical Center, Kansas City, KS
(U10 NS044469): Rajesh Pahwa, MD (PI1); Meghan Ehlinger, BS; Tamara Gales, LPN;
April, Langhammer BA; Kelly Lyons, PhD; Carey Mack, RN; and Amy Parsons, RN BSN;
University of Kentucky, Lexington, KY (U10 NS053368): Franca Cambi, MD (P1); Chris
Miara, MA; John T. Slevin, MD; and Renee Wagner RN, CCRC; University of Maryland
School of Medicine, Baltimore, MD (U10 NS044446): Lisa Shulman, MD (PI); Melissa
Armstrong, MD; Michelle Cines, RN; Renzo Figari; Paul Fishman, MD; Samantha
Gibson, BA; Stephen Reich, MD; Bradley Robottom, MD; William Weiner, MD; Nancy
Zappala, RN; University of Medicine and Dentistry of New Jersey Robert Wood
Johnson Medical School, New Brunswick, NJ (U10 NS044415): Jacob I. Sage, MD

(P1); Debbie Caputo, RN, MSN; Emily Kosa, RN; and Anette Nieves, MD; University of
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Miami, Miami, FL (U10 NS044437): Carlos Singer, MD (PI); Anita Blenke, PA-C MS;
Marian A Perez, AA; and Monica Quesada; University of Michigan, Ann Arbor, MI (U10
NS044504): Kelvin Chou, MD (PI); Roger Albin, MD; and Kristine Wernette, RN, MS;
University of Pennsylvania, Philadelphia, PA (U10 NS044451): Nabila Dahodwala MD,
MS (PI); Stacy Horn, DO (PI); Andrew Siderowf, MD (PI); Amy Colcher, MD; Howard |
Hurtig, MD; Sue Reichwein, CCRC; and Matthew Stern, MD; University of South
Florida, Tampa(U10 NS044425), FL: Robert Hauser, MD (PI); Deborah Burke, MD;
Summer Carter, MSPH; Holly Delgado, RN; Patti Lowe, LPN;Theresa McClain, RN, SN,
ARNP; Gerry Piper; Juan Sanchez-Ramos, MD, PhD; and Theresa A Zesiewicz, MD;
University of Southern California, Los Angeles, CA (U10 NS044462): Mark F. Lew,
MD (PI); Gina Barles; Jennifer S Hui, MD; Connie Kawai, RN, BSN, CCRC; Giselle
Petzinger, MD; Daniel Togasaki, MD, PhD; and Mickie Welsh, RN, DNS; University of
Texas Southwestern Medical Center, Dallas, TX (U10 NS 044545): Richard B. Dewey,
Jr., MD (PI); Peter Carreon; Shilpa Chitnis, MD, PhD; Amit Gode, MPH; Brigid Hayward,
RN; Giselle Huet, MS; Allison Johnson, BS; Pravin Khemani, MD; Julia Koch; Padraig
O’Suilleabhain, MD; University of Vermont, Burlington, VT (U10 NS044501): Robert
Hamill, MD (PI); James Boyd, MD; Jessy Gardner, BA; Emily Houston, BS; Christopher
Ingvoldstad, BA; Sharon Kenney, RN; Shannon Lenox, BS; Shannon Lucy, BA; Colette
Oesterle, BA; Christine A Potter, BA; Jennifer Young, CCRP; Sarah Waterman;
University of Virginia, Charlottesville, VA (U10 NS044427): G. Frederick Wooten, MD
(PI); Robert B Davis, NP; Margaret F Keller, RN, MS, CCRC; and Binit B. Shah, MD;
Vanderbilt University Medical Center, Nashville, TN (U10 NS044555): John Fang, MD
(PI1); Fenna Phibbs, MD, MPH; and Dorothy Shearon, RN; Washington University, St.
Louis, M (U10 NS044455): Brad A. Racette, MD (PI); Melissa Ammel; Patricia Deppen,

RN, BSN, MA; and Allison W. Willis, MD, MSCI.
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