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Tan, MD (Sharon Magro), Dallas, TX; Neeraj Tandon, MD (Karen Johnson), Shreveport, LA; Steven Tang, 

MD (JoLynn Hartman), Eustis, FL; Alan Tannenbaum, MD (Kate Mcgarr), Ft. Myers, FL; Manzoor Tariq, 

MD (Britney Gassier), Festus, MO; Ahmed Tawakol, MD (Brian Tung), Boston, MA; Jeff Taylor, MD (Judy 

Kolibas), Hillsborough, NJ; Udho Thadani, MD (David Alexander), Oklahoma City, OK; Maitreya Thakkar, 

MD (Albrie Tucker), Rocky Mount, NC; Avni Thakore, MD (Nicole Noonan), New Hyde Park, NY; Omar 

Tirmizi, MD (Deepa Chand), Culver City, CA; Annette Toledano, MD (Nilay Mehta), Coconut Creek, FL; 

Charles Treasure, MD (Lisa Treasure), Knoxville, TN; Huu Truong, MD (Sandra Velasquez), Tucson, AZ; 

Stanley Tucker, MD (Debby Lewis), Mechanicsville, VA; Christopher Unrein, DO (Jacquelyn Waller), 

Parker, CO; Douglas van Fossen, MD (Maranda Durant), Westerville, OH; Jose Vazquez-Tanus, MD (Joan 

Cruz), Ponce, PR; Azim Velji, MD (Anna Velji), Niagara Falls, ON; Subodh Verma, MD (Randi Elituv), 

Toronto, ON; Rajiv Verma, MD (Denise White), Dalton, GA; Nampalli Vijay, MD (Melinda Washam), 

Denver, CO; Sridhar Vijayasekaran, MD (Anthony Franklin), Corvallis, OR; Saul Vizel, MD (Beverly Fox), 

Cambridge, ON; Craig Vogel, DO (Miriam Johnson), Jupiter, FL; Kishor Vora, MD (Susie Carmon), 

Owensboro, KY; John Vyselaar, MD (Kam Chauhan), North Vancouver, BC; Douglas Waggoner, MD (Emily 

Kelley), Spokane, WA; Andreas Wali, MD (Danielle Schade), Camp Hill, PA; Jasjit Walia, MD (Harpreet 

Sheena), Linden, NJ; Damandeep Walia, MD (Linda  Long), Kansas City, MO; Samuel Ward, MD (Tara 

Grassi-Friedman), Erie, PA; Robert Watson, MD (Renee Troy), Abington, PA; Sandra Weiss, MD (Ann 

Marie Lenoir), Glen Mills, PA; Timothy Wessel, MD (Alice Boyette), Gainesville, FL; Robert Westcott, MD 

(Kristi Burroughs), Lindsay, OK; Lindsey White, MD (Billee Payne), Elizabeth City, NC; David Wilkett, DO 

(Sherrita Sweet), Tulsa, OK; Vance Wilson, MD (Terry Purcell), Daytona Beach, FL; Scott Wilson, MD 

(Philip Bergeron), Cumberland, RI; Stuart Zarich, MD (Valerie Assalone), Bridgeport, CT; Brian Zidel, MD 

(Vrijender Singh), Mississauga, ON;  
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Section B. Trial Inclusion and Exclusion Criteria 

Inclusion Criteria • Age ≥ 18 years 

• Myocardial infarction in the past and/or multivessel coronary artery 

disease by angiography  

• Type 2 diabetes and/or metabolic syndrome 

• Completed all planned revascularization procedures 

• Medically stable for 60 days from index MI, surgical procedure or other 

significant illness (including newly diagnosed diabetes) 

 

Exclusion Criteria • Chronic liver disease  

• Chronic inflammatory condition such as lupus or rheumatoid arthritis, 

ulcerative colitis or Crohn’s disease 

• Chronic infectious disease  

• Interstitial lung disease or pulmonary fibrosis  

• Myeloproliferative disease in past 5 years 

• HIV positive 

• Requirement for, or intolerance to, methotrexate or folate 

• History of non-basal cell malignancy or treatment for 

lymphoproliferative disease in past 5 years  

• Requirement for use of drugs that alter folate metabolism 

• History of alcohol abuse or unwillingness to limit consumption to < 4 

drinks per week 

• Women of childbearing potential (even if using oral contraceptive 

agents) or intention to breastfeed 

• Men who plan to father children during the study period or are 

unwilling to use contraception 

• Life expectancy < 3 years or unlikely to comply in judgment of 

investigator 

• Chronic use of oral  or IV steroid therapy or other immunosuppressive 

or biologic response modifiers (see drug list in Manual of Operations) 

• History of hepatitis B or C 

• Chronic pericardial effusion, pleural effusion or ascites 

• New York Heart Association Class IV heart failure 

Additional criteria used to exclude 

patients from continuing in the 

trial after the active treatment run-

in phase: 

• Willingness to continue with trial 

• Patient was not deemed appropriate for randomization in the opinion of 

the investigator 

• New symptoms indicting low-dose methotrexate intolerance and/or 

laboratory assay changes indicating intolerance to low-dose 

methotrexate 

o WBC <3.5 x 103/uL 

o Hematocrit < 32 percent  

o AST/ALT >1.5 upper limit of normal 

o Platelet<75 x 103/uL 

o Albumin < lower limit of normal 

o Creatinine <40ml/min (as estimated with the Cockcroft-Gault 

equation) 
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Section C. Randomization Scheme 

 

Randomized treatment assignment was done by the Electronic Data Capture (EDC) system at the time of 

qualification and neither the sequence nor the allocation could be obtained in advance.  Dynamic 

allocation was used to assign participants across the strata maintaining the minimum imbalance. At each 

dispensing visit by a participant, the EDC directed the site regarding the blinded drug pack to allocate. All 

participants, sites, investigators, staff, and endpoint adjudicators, except for the Data Coordinating 

Center staff preparing the unblinded DCC reports, were blinded to individual treatment assignment until 

the end of study visit occurred. This was accomplished through use of the placebo medication, the 

concealment of treatment assignment in the EDC system, and the potential for sham dose adjustments.  
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Section D. Study-Drug Dose Adjustment 

 

A computerized algorithm based upon blinded levels of centrally measured laboratory parameters and 
reported symptoms assessed every 2 months was used to adjust the dose of methotrexate or placebo in 
a standardized manner at all sites. For example, the algorithm could reduce study drug by 5-mg 
increments (or hold dosing altogether) in response to a decline in the white blood cell or platelet count, 
an increase in liver function tests, or following the development of an intercurrent illness such as 
infection or hospitalization for non-trial clinical events. Board certified rheumatologists served as 
medical monitors for the trial, sending email notices to all sites when a change in medication was 
required, when a potentially unsafe laboratory value became apparent, or when temporary or 
permanent discontinuation of study drug was required. Sites were blind to all routine laboratory 
evaluations except in circumstances where an extreme abnormality was observed requiring clinical 
intervention. The medical monitors also reminded sites by email to re-start study drug when transient 
risks had subsided, when laboratory abnormalities had normalized, or reported symptoms resolved.  
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Section E. Good Clinical Practice Violations 

During the conduct of the trial, it was discovered through careful record review by staff at the Clinical 

Coordinating Center that a small cluster of clinical sites in Miami, Florida appeared to be randomizing 

the same patient into the trial on multiple occasions, such that an individual patient might represent 

two, three or four separate randomizations. Once this violation of Good Clinical Practice was identified, 

the trial leadership brought concerns regarding patient safety and data quality from these sites to the 

relevant Institutional Review Boards, the Data and Safety Monitoring Board, the National Heart Lung 

and Blood Institute, the Office for Human Research Protections at Health and Human Services, and the 

US Food and Drug Administration. After extensive consultation with all regulatory parties involved, a 

decision was unanimously made to protect the integrity of trial data and patient safety; as such, 

participant data (representing 174 randomizations) in the greater Miami area were excluded from data 

analysis and 17 sites where concern had been raised were terminated from further participation. This 

decision was further reviewed by the trial Data and Safety Monitoring Board and approved by the 

NHLBI. All of the above events occurred prior to trial unblinding. 
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Figure S1. Trial Diagrammatic Overview 
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Figure S2. Algorithm for low-dose methotrexate management (Part 1) 
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Figure S3. Algorithm for low-dose methotrexate management (Part 2)   
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Figure S4. Participant flow in CIRT  

 

 

 

9,321 Attended 

a Screening 

Visit 

2,987 Excluded prior to entering the run-in+ 

   439 no MI/CAD 

      40 no diabetes/metabolic syndrome  

   735 exclusionary condition/medication 

    121 not medically stable 

1,050 laboratory value out of range 

   116 investigator decision 

   255 compliance with study procedures 

     21 personal reasons for withdrawal 

   308 other reason  

   408 withdrew consent 

 

 

6,158 Entered the 

Open Label Run-in 

1,171 Excluded prior to randomization+ 

  14 medically unstable 

 997 symptoms or adverse event 

 129 laboratory value out of range 

        57 Investigator decision 

     137 compliance with study procedures 

   33 other reason 

   74 withdrew consent  

4,786 

Successfully 

Randomized 

2,391 Low Dose Methotrexate 

       60 withdrew consent 

 2,230 known vital status, alive* 

         96 dead 

      5 unknown vital status 

2,395 Placebo 

      63 withdrew consent 

 2,244 known vital status, alive*  

         83 dead 

      5 unknown vital status 

 

* Within 3 months of trial end. +Participants may have multiple reasons for exclusion. 

176  discontinued due to    

premature trial closure 

201  discontinued due to    

premature trial closure 
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Data are presented as the median(line), mean(circle) and interquartile range; whiskers extend to the extremes of the data 

 or to one and a half times the interquartile range, whichever was closer 
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Figure S5. hsCRP over time by treatment assignment     



17 
 

  

Table S1.  Effects of LD-MTX on biochemical measures during open label run-in among randomized participants.  All data reported as median (Interquartile 

Range). 

 

Biochemical Measure   

 Enrollment Post Run-in Change P-value for change* 

ALT (IU/L) 21.0(16.0,28.0) 24.0(18.0,31.0) 2.0(-1.0,7.0) <0.0001 

AST (IU/L) 20.0(17.0,24.0) 22.0(18.0,26.0) 1.0(-2.0,4.0) <0.0001 

Mean Corpuscular Hemoglobin (pg) 30.0(28.8,31.1) 30.3(29.0,31.4) 0.2(-0.1,0.7) <0.0001 

Mean Corpuscular Volume (fl) 90.0(87.0,93.0) 91.0(88.0,94.0) 1.0(0.0,2.0) <0.0001 

WBC (x10E3/uL) 7.0(6.0,8.3) 6.7(5.6,7.9) -0.4(-1.1,0.4) <0.0001 

Hematocrit (%) 42.3(39.6,44.9) 41.8(39.0,44.3) -0.7(-2.0,0.9) <0.0001 

Hemoglobin (g/dL) 14.1(13.0,15.0) 13.9(12.8,14.8) -0.2(-0.7,0.2) <0.0001 

hsCRP (mg/L) 1.51(0.74,3.44) 1.60(0.76,3.50) 0.04(-0.50,0.61) 0.0003 

LDL-C (mg/dL) 68.0(54.0,87.0) 67.0(52.0,86.0) -1.9(-10.8,7.0) <0.0001 

HDL-C (mg/dL) 41.0(35.0,48.0) 41.0(34.7,48.0) 0.0(-3.0,3.0) 0.025 

Triglycerides (mg/dL) 135.4(98.0,191.2) 135.0(97.0,187.0) -1.0(-28.0,24.0) 0.0064 

 

 

* Wilcoxon signed-rank test.  Data are from randomized subjects with enrollment and post run-in measures.  
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Table S2.  Effects of LD-MTX on biochemical measures (change from enrollment to 8 months post randomization).  All data are reported as median (Interquartile 

Range). 

 

 

* Wilcoxon ranked sum test comparing the LD-MTX change with the Placebo change.  Data are from subjects with 8 Month assessments. 

Biochemical Measure LD-MTX Placebo  

 Enrollment 8-Months Change Enrollment 8-Months Change P-value for 
change* 

ALT (IU/L) 22.0(16.0,28.0) 25.0(18.0,34.0) 3.0(-2.0,9.0) 21.0(16.0,28.0) 21.0(16.0,27.0) 0.0(-4.0,4.0) <0.0001 

AST (IU/L) 20.0(17.0,25.0) 22.0(18.0,28.0) 2.0(-2.0,6.0) 21.0(17.0,25.0) 20.0(17.0,25.0) 0.0(-3.0,3.0) <0.0001 

Corpuscular Hemoglobin 
(pg) 

30.0(28.9,31.0) 31.0(29.9,32.1) 1.0(0.4,1.7) 30.0(28.8,31.2) 30.0(29.0,31.2) 0.0(-0.6,0.6) <0.0001 

Corpuscular Volume (fl) 90.0(87.0,93.0) 94.0(90.0,97.0) 3.0(1.0,5.0) 90.0(87.0,93.0) 91.0(87.0,94.0) 0.0(-1.0,2.0) <0.0001 

WBC (x10E3/uL) 7.0(5.9,8.4) 6.7(5.5,7.9) -0.4(-1.3,0.4) 7.0(5.9,8.3) 6.8(5.6,8.0) -0.2(-1.0,0.6) <0.0001 

Hematocrit (%) 42.5(39.7,45.0) 41.8(38.5,44.1) -1.0(-2.6,0.8) 42.2(39.7,44.8) 42.3(39.8,44.9) 0.0(-1.7,1.5) <0.0001 

Hemoglobin (g/dL) 14.1(13.1,15.0) 13.8(12.7,14.8) -0.3(-0.9,0.2) 14.0(13.1,15.0) 14.1(13.0,15.0) 0.0(-0.6,0.5) <0.0001 

Interleukin-1 (pg/mL) 1.51(0.40,3.16) 1.00(0.21,2.49) -0.24(-1.74,0.69) 1.39(0.47,3.06) 0.80(0.16,2.09) -0.31(-1.79,0.58) 0.62 

Interleukin-6 (pg/mL) 2.24(1.48,3.55) 2.68(1.78,4.12) 0.30(-0.32,1.22) 2.18(1.51,3.35) 2.29(1.53,3.75) 0.04(-0.56,0.80) 0.001 

hsCRP (mg/L) 1.45(0.73,3.40) 1.56(0.77,3.53) 0.09(-0.54,0.71) 1.43(0.67,3.07) 1.47(0.75,3.31) 0.05(-0.54,0.71) 0.83 

LDL-C (mg/dL) 69.0(54.8,87.0) 67.0(51.7,85.0) -2.0(-13.0,9.0) 68.0(54.0,86.0) 69.0(53.7,86.0) 0.4(-9.0,11.0) <0.0001 

HDL-C (mg/dL) 41.0(35.0,48.6) 40.0(34.0,48.0) 0.0(-4.0,3.0) 41.0(35.0,48.0) 41.0(35.0,48.3) 0.0(-3.5,4.0) 0.0028 

Triglycerides (mg/dL) 135.0(97.0,187.0) 132.4(94.0,182.
0) 

-2.0(-31.9,27.0) 135.0(99.0,190.0) 139.0(98.0,193.0) 2.0(-27.0,32.0) 0.0051 




