Online Table I. Procedures performed in control patients

Study Cardiac Bone marrow Placebo injection
catheterization | aspiration

Ang et al. 2008 No (CABG) No No

Assmus et al. 2006 No No No

Bartunek et al. 2013 No No No

Cao et al. 2009 Yes No Yes (Saline + Heparin)

Chen et al. 2004 Yes No Yes (Saline)

Colombo et al. 2011 No No No

Gao et al. 2013 No No No

Ge et al. 2006 Yes Yes Yes (bone marrow supernatant)

Grajek et al. 2010 Yes No No

Hendrikx et al. 2006 Yes No Yes (Saline + Heparin)

Hirsch et al. 2011 No No No

Huang et al. 2006 No No No

Huikuri et al. 2008 Yes No Yes (Saline)

Janssens et al. 2006 Yes Yes Yes (Saline + Serum)

Jazi et al. 2012 Yes No No

Lipiec et al. 2009 No No No

Lu et al. 2013 Yes Yes Yes (Saline + Serum)

Lunde et al. 2006 No No No

Maureira et al. 2012 No (CABG) No No

Meluzin et al. 2006 No No No

Meyer et al. 2006 No No No

Nogueira et al. 2009 No No No

Penicka et al. 2007 No No No

Perin et al. 2011 Yes No No

Perin et al. AHJ 2012 Yes Yes Yes (Saline + 5% Albumin)

Perin et al. JAMA 2012 Yes Yes Yes (Cell free suspension)

Piepoli et al. 2013 No No No

Plewka et al. 2011 No No No

Pokushalov et al. 2010 No No No

Quyyumi et al. 2011 No No No

Ramshorst et al. 2009 Yes Yes Yes (Saline + 5% Albumin)

Roncalli et al. 2011 No No No

Ruan et al. 2005 Yes No Yes (Diluted Serum)

Schachinger et al. 2006 Yes Yes Yes (Serum + Cambrex)

Silva et al. 2009 No No No

Srimahachota et al. 2011 No No No

Suarez de Lezo et al. 2007 | No No No

Surder et al. 2013 No No No




Traverse et al. 2010 Yes Yes Yes (Saline + Albumin)
Traverse et al. 2011 Yes Yes Yes (Saline + Albumin + RBCs)
Traverse et al. 2014 Yes Yes Yes (Saline + Albumin + RBCs)
Tse et al. 2007 Yes Yes Yes (Autologous plasma)
Turan et al. 2012 No No No

Turan et al. 2011 No No No

(Stem Cell Review)

Wohrle et al. 2013 Yes Yes Yes (Saline + Albumin + RBCs)
Yao et al. 2008 Yes No Yes (Saline + Heparin)

Yao et al. 2009 Yes No Yes (Saline + Heparin)

Zhao et al. 2008 Yes No Yes (Saline + Heparin)

Abbreviations: CABG, coronary artery bypass graft surgery; RBC, red blood cell




Online Table II. Trials with Discrepancies in Reporting Outcomes/Results

Source Total Number of Discrepancies in Results
Colombo et al. 2011 6
Huikuri et al. 2008 13
Lunde et al. 2006 4
Meyer et al. 2006 5
Srimahachota et al. 2011 5
Traverse et al. 2010 5
Zhao et al. 2008 38




Online Table Ill. Quality assessment scale for studies included in meta-analysis

Selection Attrition
Performance Detection
Were all
Was an patients
adequate Were groups Were the Was the What analyzed in
Was method of similar at the patients/caregivers outcome percent the group to
allocation  randomization start of the blinded to the ascertained  was lost to which they
adequate?* described? study? intervention? blindly? follow-up? assigned
Ang et al. 2008 Y N Y Y Y 8% N
Assmus et al. Y N Y N Y 8.60 % Y
2006
Bartunek et al. Y N Y N Y 0 Y
2013
Cao et al. 2009 Y Y Y NR Y Y
Chenetal. 2004 | Y N Y Y Y Y
Colombo et al. Y Y Y Y Y Y
2011
Gao et al. 2013 N Y N N Y 2.30% Y
Ge et al. 2006 Y Y Y N Y 0 Y
Grajek et al. Y Y Y N Y 0 Y
2010
Hendrikx et al. Y Y Y Y Y 1% Y
2006
Hirsch et al. Y Y Y N Y 0 Y
2011
Huang et al. Y Y Y Y Y 3.70 % Y
2006
Huikuri et al. Y Y Y N Y 0 Y
2008
Janssens et al. Y Y Y Y Y 10 % Y
2006
Jazi et al. 2012 Y Y Y N NR 0 Y
Lipiec et al. Y Y Y N Y 5% N
2009
Lu et al. 2013 Y N Y Y Y 6 % Y
Lunde et al. Y N Y NR Y 9 % N
2006
Maureira et al. Y N Y N NR 0 Y
2012
Meluzin et al. Y Y Y Y Y 0 Y
2006
Meyer et al. Y Y NR NR NR 11 % N
2006
Nogueira et al. Y Y Y NR NR 0 Y
2009
Penicka et al. Y N Y NR Y 0 Y
2007
Perinetal. 2011 | Y Y Y Y Y Y
Perin et al. AHJ Y Y Y Y Y Y
2012
Perin et al. Y Y Y Y Y 4.30 % Y
JAMA 2012
Piepoli et al. Y Y Y N Y 0 Y
2013




Plewka et al. Y Y N 0 N
2011

Pokushalov et Y Y Y 18 % Y
al. 2010

Quyyumi et al. Y Y Y 0 Y
2011

Ramshorstetal. | Y Y NR 0 Y
2009

Roncalli et al. Y Y N 0 Y
2011

Ruan etal. 2005 | Y Y Y Y
Schachinger et Y Y N Y
al. 2006

Silvaetal. 2009 | N Y N Y
Srimahachota et | Y Y Y Y
al. 2011

Suarezde Lezo | Y Y Y 7% Y
et al. 2007

Surder et al. Y Y N 11.50 % Y
2013

Traverse et al. Y Y Y 470 % Y
2010

Traverse et al. Y Y Y 0 Y
2011

Traverse et al. Y Y Y 10.70 % Y
2014

Tse et al. 2007 Y Y NR 13 % N
Turan et al. Y Y N 5.50 % Y
2012

Turan et al. Y Y N 0 Y
2011

(Stem Cell

Review)

Wohrle et al. Y Y Y NA Y
2013

Yao et al. 2008 Y Y N N
Yao et al. 2009 Y Y N Y
Zhao et al. 2008 | Y Y N y

N, No; NA, not available; NR, not reported; Y, Yes

*Adequate’ means the use of a central site, humeric codes, opaque envelopes,
pharmacy, and other appropriate procedures as described by Juni et al.

drugs prepared by




Online Figure |. Search results from PubMed.

Online Figure Il. Impact of BMC transplantation on LV ejection fraction. Forest plot of
unadjusted difference in mean (with 95% confidence intervals [Cls]) change in left ventricular
ejection fraction (LVEF) in patients treated with bone marrow cells (BMCs) compared with
controls in RCTs after excluding studies with discrepant reporting of outcomes of interest.
Transplantation of BMCs resulted in a 2.90% (95% ClI, 1.83-3.97; P<0.00001) increase in mean
LVEF. The overall effect was statistically significant in favor of BMC transplantation. IV, inverse
variance.

Online Figure lll. Impact of BMC transplantation on infarct size. Forest plot of unadjusted
difference in mean (with 95% confidence intervals [Cls]) change in infarct scar size in patients
treated with bone marrow cells (BMCs) compared with controls in included RCTs after excluding
studies with discrepant reporting of outcomes of interest. Transplantation of BMCs resulted in a
2.21% (95% Cl, -3.61 to -0.82; P<0.002) decrease in mean infarct scar size. The overall effect
was statistically significant in favor of BMC transplantation. 1V, inverse variance.

Online Figure IV. Impact of BMC transplantation on LVESV. Forest plot of unadjusted
difference in mean (with 95% confidence intervals [Cls]) change in left ventricular end-systolic
volume (LVESV) in patients treated with bone marrow cells (BMCs) compared with controls in
included RCTs after excluding studies with discrepant reporting of outcomes of interest.
Transplantation of BMCs resulted in 7.14 ml (95% CI, —10.14 to —4.15; P<0.00001) decrease in
LVESV. The overall effect was statistically significant in favor of BMC transplantation. 1V,
inverse variance.

Online Figure V. Impact of BMC transplantation on LVEDV. Forest plot of unadjusted
difference in mean (with 95% confidence intervals [Cls]) change in left ventricular end-diastolic
volume (LVEDV) in patients treated with bone marrow cells (BMCs) compared with controls in
included RCTs after excluding studies with discrepant reporting of outcomes of interest. BMC
transplantation resulted in a 1.52 ml (95% CI, —3.78 to 0.74; P=0.19) decrease in mean LVEDV.
The overall effect was not significant statistically. IV, inverse variance.



Online Figure I. Search results from PubMed
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BMC Therapy Control Mean Difference Mean Difference
Study or Subgroup Mean 50 Total Mean S0 Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Ang etal 2008 216 B.36 18 0y 48 7 2.2% 1.46 [3.148, 6.07] I E—
Assmus et al 2006 24 36 28 1.2 3 18 3.4% 410218, 6.02] e
Bartunek et al 2013 ¥ AE3 21 0.2 4516 15 2.7% G.80[3.25,10.34]
Canetal 2009 118 316 41  F.87 342 45 3.6% J63[2.24,5.07] —
Chenetal 2004 18 B.84 34 B 686 35 2.8% 1200377, 15.23]
Gaoetal 2013 43 3.2 21 35 328 22 3.4% DE0[1.14, 2.74]
Geetal 2006 4.8 456 m  -1.9 485 10 1.5% 6.70[F0.25,13.68]
Grajek etal 2010 -337 588 a1 -6.44 TFEY 14 2.2% 3.07 [-1.54, 7.68] ]
Hendrikx et al 2006 .1 8.6 110 3.6 8.1 10 1.3%  2.480[F5.26,10.26]
Hirsch et al 2011 38 7.4 G4 4 A8 G5 3.3% -0.20 [F2.44, 2.04] B E—
Huang et al 2006 B.H95  3.33 20 405 168 20 3.5% 280[1.27, 457 —
Janssens et al 2006 34 6.9 an 22 7.3 30 2.7% 1.20[-2.39, 4.79] N B
Jazietal 2012 6 7.08 16 2 4496 16 2.4% 400 [-0.24,8.24] T
Lipiec etal 20049 3 7.3 26 3.8 4.6 10 2.5% -0.80 [-4.80, 2.20] T
Luetal 2013 135 7.87 25 2.1 6.88 25 2.4% 5.401[1.230, 9.50]
Maureira etal 2012 1] ] 7 -4 4 7 1.3% 4.00[F363,11.63]
Meluzin et al 2006 4 474 40 2 4G4 20 3.2% 200083, 4453 T
Mogueira et al 2008 A1 B.23 14 201 104849 ] 1.0% 4.90[4.48, 14 28]
Fenicka et al 2007 154 543 14 204 4482 10 25% -510[8917,-1.07]
Ferin et al 2011 25 B804 20 48 G54 10 1.9% -2 30 VBT, 3.07]
Ferin et al AHJ 2012 -01 ¥.03 110 19 G671 10 1.7% -2.00[-8.02, 402
Ferin et al JAlA 2012 1.4 8.2 a4 -1.3 a.1 28 3.2% 27010036, 5.04] —_—
Fiepalietal 2013 2 9.4 149 a 102 19 1.7% -3.00[59.24, 3.24]
Flewka et al 2011 10 1532 g 4.7 19.87 18 0.8% 5.30[5.09, 1564]
Faokushalov et al 2010 445 288 49 16 203 33 3.7% B.10 [5.04, 7. 16] —
Cinnumi et al 2011 24 ] 16 1 7.8 15 1.8% 1.80[4.42,7.47
Famshorst et al 2009 3 5 22 -1 3 18 3.2% 4 .001[1.49, 6.51] B
Foncallietal 2011 18 EBAT 43 22 B.5 44 31% -0.30 [F2.90, 2.30] I —
Fuan et al 2005 586 11.1 9 -3.21 T8 11 1.1% Q17 [0.F7,17.57] 4
Schachinger et al 2006 8.5 7.3 95 3 6.5 L2 3.4% 280052, 4.48] —
Silva et al 20049 55 FB.46 14 048 1177 i 0.9% 5.02[F4.99 15.03]
Suarez de Lezo et al 2007 21 a 10 G 10 10 1.2% 15.00[F.08, 22.84] —_—+
Surder et al 2013a 1.4 a.4 66 -0.4 2.8 67 3.0% 180112, 472 -
Traverse et al 2011 n4a 8.2 a5 3.6 9.3 26 2.4% -310[7.28,1.08] —
Traverse et al 2014 33 T.96 G5 33 E.49 30 2.9% 0.00[-3.02,3.02 S
Tzeetal 2007 37 a.1 19  -04 7.5 g 1.8% 4.10[1.58,9.73]
Turan et al 2011 3] 3] 3a 0 B.3r 18 2.7% B.00[2.49 9.581]
Turan etal 2012 11 B.O8 47 1 B 20 28% 10.00[6.68,13.37]
Wohrle etal 2013 -1.7 5.8 28 2 9.4 12 1.8% -AT0 944, 2.04]
Yaoetal 2008 24 a1 24 1.6 2.1 23 3.6% 080 071, 2.31] N
Yaoetal 2009 98 348 27 32N 12 3.4% G.80 [4.94, 3.66] B
Total (95% CI) 1243 915 100.0% 2.90[1.83, 3.97] Q
Heterogeneity: Tau®= 7.80; Chi*= 193.52, df= 40 (P = 0.00001}; F= 79% -1=III 15 g % 1=IZI

Testfor overall effect: 2= 531 (F = 0.00001)

Favours Control  Favours BMC Therapy



BMC Therapy Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 50 Total Weight 1V, Random, 95% Cl IV, Random, 95% CI
Ang et al 2008 -1.4 867 16 24 1262 ] 1.4%  -3.80[14.76, 7.16] —
Canetal 2009 -9.5 0.9 41 -7 0 45 10.2% -2.40[-2.78,-2.02] -
Chenetal 2004 -19  8.454 34 -4 10 a4 91% -14.00[18.38,-9.62] -
e etal 2006 -8 4.7 10 -3 E.49 10 4.58% -5.00[-9.97,-0.03] ]
Hirsch et al 2011 =77 8.4 9 -4 7.1 ah4] 7.0% 1.70 [-0.95, 4.35] ~
Janssens et al 2006 -3.491 11.73 30 -5.34 11.71 a0 3.6% -3.87 [19.50, 2.36] T
Meluzin et al 2006 -9 932 40 -9 14.07 20 3.0% 0.00[-6.81, 6.81] T
Fenicka et al 2007 -26.3 B.Y9 14 -2547 7.094 10 3.5% -0.60 [-6.6Y, 5.47] -
zyumi et al 2011 -5.2 f.1 16  -6.7 a.4 14 5.8% 1.40 [-2.55, 5.495] T
Rancalli et al 2011 -0.8 5827 43 -08 527 44 g3.3% 0.00 2186, 2.16] T
Surder et al 2013a -85 478 B -52 513 67 83.9% -0.30[-1.98, 1.38] T
Traverse et al 2011 -3.4 149 55 -2 144 28 2.6% -1.80 [-9.0%5, 6.05] -
Traverse et al 2014 -15.9 10.78 65 -18.6 13.04 an 41% 2. 70 [-2.658, 8.09] ™
Turan etal 2011 -9 482 38 -3 333 18 g3.2% -6.00[-8.17,-3.83] -
Wohrle et al 2013 -12.1 5.9 28 -128 6.9 12 5.0% 0.80[3.67,5.27] T
Yao etal 2008 -2.3 1.7 24 -16 1.8 23 9.8% -0.70 [-1.70, 0.30] "
Yao etal 2009 -9.02 3.2 27 =27 225 12 g3.8% -6.32 [-8.07,-4.57] -
Total (95% Cl) 621 467 100.0% -2.21 [-3.61, -0.82] }
Heterogeneity: Tau®=4.94; Chi®= 97 97, df= 16 (P = 0.00001); ¥F= 84% 5_1 o0 -EEEI ] 5=III 100

Testfor overall effect: £= 3.11 (F = 0.002)

Favours BMC Therapy Favours Control



BMC Therapy Control Mean Difference Mean Difference
Study or Subagroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Ang et al 2008 -6.3 3649 18  17.9 2627 7 12% 24204852 112 i
Assmus et al 2006 -2 ] 2a -1 12 18 G 4% -1.00 [6.84, 4.84] -
Bartunek et al 2013 -248 2592 1 -8.8 2745 15 21% 16003377, 1.77] i
Caoetal 2009 -13.2 A.02 41 -68  f.44 45 a.0% -6.30 [-8.74, -3,86) -
Gaoetal 2013 -4.1 11 21 -36 11,73 22 5 9% -0.80 [7.29, 6,29 i
Grajek etal 2010 1012 11.83 31 19.01 21.86 14 3.6% -8.89[-20.93, 3.149] T
Hendriky et al 2006 -8.67 2824 10 -2.21 2347 10 14% -646[-25.858, 16,487 .
Janssens et al 2006 -1.87 19.04 30 1.02 19.72 a0 4 4% -289[-12.70,682] i
Lipiec et al 2004 a 343 26 3.4 2a 10 1.6% 1,60 2018, 23,39] I E—
Maureira et al 2012 4 20 T -2 25 7 1.3% B.O0[17.72 25972 R E—
Meluzin et al 2006 -6 2.2 40 2814 20 30% 12002687, 1.87) E—
Mogueira et al 2009 1276 802 14 814 29.82 5] 1.3% -2080[-4513, 3,33 B
Fenicka etal 2007 -31 1872 14 -2 18.28 10 30%  -110[18.11,12.81] R
Ferin et al AHJ 20132 =73 26.91 10  -0.2 4232 10 0e% -7Y10[38.18, 23.98)
Fiepaolietal 2013 26 3348 14 4 AAH 19 08%  -1.40[-30.76, 27 96)
Faokushalow et al 2010 -33 25828 44 3 209 33 4 3% -36.00 46,05, -25,959)] —
cinyLmi et al 2011 34 220 16 -1.84 171 14 3.0% 824 362 1510 N
Ramshoaorst et al 2009 -4 15 22 -1 110 18 A 4% -3.00[-10.79, 4 75] —
Ruan et al 2005 -4.69 21.88 5 191 2646 11 16% -23.79[-44.98 -2 60
Schachinger et al 2006 -0.6 149 §5 5.6 22 52 6 4% -6.20 [-12.10, -0,30] =
Suarez de Lezo et al 2007 =27 148,44 110 4 224 10 23% -31.00[48.07,-13.93)]
Surder etal 2013a 17 29.14 Fifi 18 2996 67 4 3% -1.00[11.04, 9.04] B
Traverse etal 2011 nz 14 a5 2.3 147 26 5 9% 280[-4.25, 9,259 T
Tee etal 2007 -3.8 184 19 31 144 g 3.3% -5, 70 [-18.66, 7.26] .
Turan et al 2011 -9 1296 38 o 11.47 18 A 8% -9.00 [-15.71,-2.29] I
Turan etal 2012 =21 13186 42 -2 19.49 20 4 6% -19.00[-28.42 -9.488)] —
Yaoetal 2009 -7.26 207 27 <48 225 12 g3.3% -2 76 [-4.25,-1.27 -
Total (95% CI) 778 573 100,0% -T.14 [-10.14, -4.15] [ ]
Heterogeneity: Tauf= 27.73 Chi®= 86.78, df= 26 (P = 0.00001% F= F0% '-“I 0 -E:IZI 1 E'III “IIIIIII'

Test for overall effect £=4.67 (F = 0.00001)

Favours BMC Therapy

Favaurs Contral



BMC Therapy Control Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean S50 Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Ang et al 2008 -5.2 426 18 27 32.85 7 5% -3220[-63.32,-1.08]
Assmus et al 2006 1] 10 28 -3 17 14 5.4% 3.00 [-5.68, 11.68] -
Caoetal 20049 -9.5 0.9 41 71 0.9 45 26.7% -240[-2.78,-2.02] =
Gaoetal 2013 3.3 17.41 21 271 2017 22 J35%  1.20[10.058 12.45] 1
Grajek etal 2010 1886 30.22 1 1952 41.87 14 0.8% -0.96[25.34, 23.43] I E—
Hendrike et al 2006 0.34 #5494 10 578 47.94 10 0.2% -5.44[52.80, 41.92]
Janssens et al 2006 476 25.84 a0 476 255 a0 27%  0.00[F1298, 1299 .
Lipiec et al 2008 8.7 404 26 99 371 10 0E% -0.20[27.95, 27.59]
Maureira et al 2012 7 24 7 -17 21 7 0.9% 24.001[0.38, 47.62]
Meluzin et al 2006 25 302 40 16  32.8 20 1.6% -13.50[30.65, 3.65] T
Magueira et al 2009 -14.22 14.87 14 222 27582 ] 0.9% -16.44 [-39.80, 6.92] —
FPenicka et al 2007 545 21.56 14 7.4 1914 10 1.8% -1.90[18.28, 14.49] .
Fiepaoli etal 2013 2B 8286 19 202 584 14 4% -17.60[F53.11,17.91]
Fokushalov et al 2010 2 252 44 13 2813 a3 2% -11.00[F22.91,0.91] -
Euyyurmi et al 2011 134  31.3 16  -0.6 2041 15 1.4%  14.00[-4.40, 32.40] N
Ramsharst et al 2009 1 15 22 -3 14 148 8% 4.00[-6.79, 14.749] B
Ruan et al 2004 -2.03 2584 8 2928 4218 11 6% -31.31[-61.41,-1.21]
Schachinger et al 2006 12 31 595 14 33 g2 4.9% 2001118, 7.18] T
Suarez de Lezo et al 2007 -3 2197 110 19 26.66 10 1.1% -27.00[-48.41,-5.54]
Surderetal 20133 27 33.81 5] 27 32.03 67 35%  0.00[F11.20,11.20] N
Traverse et al 2011 34 234 55 27 181 26 48% 0.70[-8.61,10.01] I
Tse et al 2007 -11.2 268 14 2 221 a 1.3% -13.20[-32.69, 6.29] —
Turan et al 2011 0 21.47 Ja -1 18.88 18 36%  1.00[F10.08, 12.08] N
Turan et al 2012 19 33.92 42 2 19.53 20 2.6% 17.00 [3.64, 30.36] B
Yaoetal 2009 -4.349 a.r 27 =26 1.9 12 231% -1.79 [-3.586, -0.02] B
Total (95% CI) a7 548 100.0% 1.52 [[3.78,0.74]

Heterogeneity: Tau®= 4.95, Chi®= 39.74, df= 24 (P =0.02), F= 40%

Testfor overall effect £=1.31 (P=0.19)
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Online Figure VI (A-D).
(6A) Funnel Plot for the assessment of publication bias for LVEF.

The upper panel shows the funnel plot using the effect size on the X-axis and standard
error (SE) on the Y-axis. The lower panel shows Egger’s publication bias plot using
standardized effect on the Y-axis and precision on the X-axis. The funnel plot and
Egger's test did not show any evidence of publication Bias.
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(6B) Funnel Plot for the assessment of publication bias for LVESV.

The upper panel shows the funnel plot using the effect size on the X-axis and standard
error (SE) on the Y-axis. The lower panel shows Egger’s publication bias plot using
standardized effect on the Y-axis and precision on the X-axis. The funnel plot and
Egger's test did not show any evidence of publication Bias.
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(6C) Funnel Plot for the assessment of publication bias for LVEDV.

The upper panel shows the funnel plot using the effect size on the X-axis and standard
error (SE) on the Y-axis. The lower panel shows Egger’s publication bias plot using
standardized effect on the Y-axis and precision on the X-axis. The funnel plot and
Egger's test did not show any evidence of publication Bias.
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(6D) Funnel Plot for the assessment of publication bias for Infarct Size.

The upper panel shows the funnel plot using the effect size on the X-axis and standard
error (SE) on the Y-axis. The lower panel shows Egger’s publication bias plot using
standardized effect on the Y-axis and precision on the X-axis. The funnel plot and
Egger's test did not show any evidence of publication Bias.
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