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Web Appendix 1: OASIS-5 DEFINITIONS OF STUDY OUTCOMES 
 

Death  

Deaths are classified as cardiovascular or non-cardiovascular.  All deaths with a 
clear cardiovascular or unknown cause are classified as cardiovascular.  
However, within cardiovascular deaths, hemorrhagic deaths are clearly identified.  
Only deaths due to a documented non-cardiovascular cause (e.g., cancer) will be 
classified as non-cardiovascular. 
 
Acute myocardial infarction  

An associated MI is defined as myocardial infarction associated with presenting 
symptoms initially diagnosed on admission as ACS (UA or MI without ST 
segment elevation), with subsequent rise in cardiac enzymes/markers or 
persistent ECG changes such that the diagnosis is myocardial infarction.  
Although associated MI is not a study outcome, the definition of acute myocardial 
infarction depends on the presence of an Associated MI. 
 
The definition of Acute Myocardial Infarction is complicated relating to the 
presence or absence of associated MI, the timing after randomization, and the 
association with PCI or CABG. The definition of Acute MI is therefore 
encompasses these various factors as follows:  
 
In patients without an associated baseline MI, the criteria for an acute, evolving 
or recent MI within 7 days of randomization is either pathological findings of an 
acute MI or a typical  rise and fall of biochemical markers of myocardial necrosis 
(including troponin, CK-MB, CK) to greater than 2x ULN (or if markers already 
elevated, greater than 50% of the lowest recovery enzyme level from the index 
infarction) with at least one of ischemic symptoms, the development of 
pathological Q waves on the ECG, ECG changes indicative of ischemia (ST-
segment elevation or depression), or coronary artery intervention.   
 
In patients with an associated MI at baseline, a new MI within 24 hours of 
randomization requires new ischemic symptoms greater than 20 minutes as well 
as new or recurrent ST segment elevation or depression greater than 0.1 millivolt 
in at least 2 contiguous leads.  In patients with an associated MI at baseline, a 
new MI between 24 hours and 7 days is defined as ischemic symptoms greater 
than 20 minutes and either CK-MB (or total CK if CK-MB not available) at least 
2x the upper limit of normal (or >50% above the previous valley level in patients 
with already elevated enzymes) or new or recurrent ST segment elevation or 
depression > 0.1 millivolt or new significant Q-waves in at least 2 contiguous 
leads discrete from the baseline MI 
 
In all patients, the definition of new MI occurring after 7 days of randomization, 
the criteria for an acute, evolving or recent MI within 7 days of randomization is 



either pathological findings of an acute MI or a typical  rise and fall of biochemical 
markers of myocardial necrosis (including troponin, CK-MB, CK) to greater than 
2x ULN (or if markers already elevated, greater than 50% of the lowest recovery 
enzyme level from the index infarction) with at least one of ischemic symptoms, 
the development of pathological Q waves on the ECG, ECG changes indicative 
of ischemia (ST-segment elevation or depression), or coronary artery 
intervention.   
 
Within 48 hours of PCI, a new MI is defined by CK-MB (or total CK, if CK-MB is 
unavailable) greater than 3x the upper limit of normal (or increased by 50% from 
the pre-procedural valley level and >3x ULN in patients with already elevated 
enzymes) or new ST segment elevation or development of significant Q-waves in 
at least 2 contiguous leads.  Similarly, within 48 hours of CABG surgery, an acute 
MI is defined by CK-MB (or total CK, if CK-MB is unavailable) at least 5x the 
upper limit of normal (or increased by 50% form the pre-procedural valley level 
and greater than 5x ULN in patients with already elevated enzymes) or new 
significant Q-wave in at least 2 contiguous leads. 
 
In all cases of new MI, troponin T or I may be used for the diagnosis of new MI in 
the absence of CK-MB at the discretion of the Event Adjudication Committee 
taking into consideration all available clinical and laboratory evidence of new MI. 
 
Refractory and Severe Ischemia 

Ischemia is classified as either refractory or severe.  Refractory Ischemia is 
defined as recurrent chest pain or ischemic symptoms lasting more than 5 
minutes while on optimal medical therapy (at least 2 anti-anginal treatments) with 
documented characteristic ECG changes indicative of ischemia and requiring an 
additional intervention.  An additional intervention is defined as thrombolytic 
therapy for threatened MI, cardiac catheterization,  insertion of intra-aortic 
balloon pump or revascularization procedure (PCI or CABG surgery) within 48 
hours of the onset of this episode.   
 
Severe Ischemia is defined as recurrent chest pain/ischemic symptoms lasting 
more than 5 minutes while on optimal medical therapy with documented 
characteristic ECG changes indicative of ischemia which may or may not require 
an intervention after 48 hours. 
 
Stroke 

Stroke is defined as the presence of a new focal neurologic deficit thought to be 
vascular in origin with signs or symptoms lasting more than 24 hours.  Stroke is 
further classified as ischemic, hemorrhagic or type uncertain. 
 



Major Bleeding 

Major bleeding is defined as clinically overt bleeding that is either fatal, a 
symptomatic intracranial hemorrhage, a retroperitoneal hemorrhage, an 
intraocular hemorrhage leading to significant vision loss, a decrease in 
hemoglobin of at least 3.0 g/dL (with each blood transfusion unit counting for 1.0 
g/dL of Hb), or bleeds requiring transfusion of two or more units of red blood cells 
or equivalent of whole blood.   
 
Minor Bleeding 

Minor bleeding is considered to be any other clinically significant bleeding not 
meeting the definition for major bleeding and leading to interruption of study drug 
for at least 24 hours, surgical intervention or transfusion of one unit of blood 
(whole blood or PRBC). 
 
Bleeding according to TIMI criteria 

In order to provide the same assessment of bleeding as the one performed in the 
OASIS 6 study (in patients with ST elevation ACS), all reported bleeding will be 
classified according to the TIMI classification.  According to this classification, the 
following bleeding will be considered as severe: fatal hemorrhage, intracranial 
hemorrhage, cardiac tamponade, or a clinically significant hemorrhage with a 
decrease in hemoglobin (Hb) of at least 5 g/dL, with each blood transfusion unit 
counting for 1.0 g/dL of Hb.  Bleeding will be further classified as to whether it 
was CABG related (i.e., within 7 days of CABG surgery) or non-CABG related. 
 



Web Appendix 2: PCI:  Study Drug Administration 
 
Study Drug Administration and Concomitant treatment 
 
Study Drug should be started immediately after randomization.  Patients will be 
randomized to fondaparinux 2.5 mg subcutaneous injection once daily or weight 
adjusted enoxaparin (1 mg/kg) b.i.d. subcutaneous injections (or 1 mg/kg once 
daily if creatinine clearance is between 20 mL/min and 30 mL/min).  Visually 
matching syringes will be used for fondaparinux, enoxaparin and placebo. 
  
In order to satisfy the double blinding, patients will receive double dummy 
administration of either fondaparinux and placebo-enoxaparin or enoxaparin and 
placebo-fondaparinux. In any case study drug administration will start with the 
simultaneous administration of (enoxaparin and placebo fondaparinux) or 
(placebo-enoxaparin and fondaparinux).  
  
The fondaparinux or fondaparinux-placebo subcutaneous injection should be 
administered once daily at 24 hour intervals (± 4 hours) and the enoxaparin or 
enoxaparin-placebo should be administered twice daily at 12 hour intervals (± 2 
hours). In case of PCI, where enoxaparin or enoxaparin-placebo is replaced by 
UFH or UFH-placebo, please see table below). 
 
Study drug administration during PCI 
 

TIME SINCE LAST INJECTION(S) 
≤ 6 hours > 6 hours 

 Last injection 
Double 

(fonda/placebo +enox/placebo) 

Last injection 
Single 

(enox/placebo ONLY) 

Last injection 

Double or single 
 

With  
GP IIb/IIIa NO STUDY DRUG Fonda/placebo  

2.5 mg IV 

Fonda/placebo 2.5 
mg IV + UFH/placebo 

0.013 mL/kg IV 
(65u/kg) 

Without 
GP IIb/IIIa 

Fonda/placebo 
2.5 mg IV 

Fonda/placebo  
5.0 mg IV 

Fonda/placebo 5.0 
mg IV + UFH/placebo 

0.02 mL/kg IV 
(100u/kg) 

 
 
Permitted or recommended concomitant therapy  
All patients should receive all other standard medical treatments for UA/NSTEMI, 
including ASA (100 to 325 mg once daily), and other antithrombotic therapy (e.g., 
clopidogrel, ticlopidine GPIIb/IIIa receptor antagonists etc.) at the investigator’s 
discretion. 
  
Arterial and/or venous line flushes:  saline flushes are strongly recommended but 
heparin flushes are permitted up to 200 IU/day. 



Web Figure 1: Death, MI, Refractory Ischemia up to Day 180 
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Web Figure 2: Death, MI, Refractory Ischemia, Major Bleeding up to Day 9 
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Web Figure 3: Death, MI, Refractory Ischemia, Major Bleeding Up to Day 
180
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Full List of Investigators for Website 
 
The following investigators enrolled at least one patient into the 
MICHELANGELO: OASIS 5 study: 
 
Argentina (889): J.P. Albisu, M. Amuchastegui, J.J. Bluguermann, J.O. Bono, A. 
Caccavo, L. Cartasegna, C. Cuneo, J. Fuselli, M. Garrido, R. Guerrero, E. Hasbani, 
M.A. Hominal, A. Hrabar, L. Lobo Marquez, H.L. Luciardi, E.M. Marzetti, R. Memoli, R. 
Nordaby, A.D. Orlandini, H.R. Ramos, D. Ryba, A. Salvati, J. Ubaldini, M. Vico;  
 
Australia (523): A. Ajani, J. Amerena, L. Arnolda, C. Aroney, G. Aroney, P. Boyd, D. 
Brieger, D. Chew, D. Colquhoun, J.T. Counsell, S. Coverdale, D. Cross, J. Edington, D. 
Fitzpatrick, P. Fletcher, P. Garrahy, K. Gunawardane, J.D. Horowitz, M.C.G. Horrigan, 
G. Nelson, G. New, D. Owensby, J. Sampson, M. Schoeman, P. Thompson, J. Waites, 
A. Whelan, R. Ziffer; 
 
Austria (184): K. Huber;  
 
Belgium (424): J. Col, C. Convens, P. Coussement, A. de Meester, D. El Allaf, L. 
Janssens, M. Vrolix;  
 
Brazil (831): D. Albuquerque, L. Ataide Castro, A.C. Carvalho, M. Coutinho, R. D'Aurea 
Mora Jr, J. de Castro Amino, O. Dutra,  R. Esporcatte, E.R. Fernandes Manenti, C. 
Gun, J.F. Kerr Saraiva, P. Leaes, A. Lichter, J.A. Marin-Neto, J.A. Miranda Abrantes, 
J.C. Nicolau, L. Nigro Maia, C. Pederneiras Jaeger, J. Péricles Esteves, A. Rabelo Jr, 
R.F. Ramos, G. Reis, O. Rizzi Coelho, A. Rodrigues, P. Rossi, G. Valdir Greque;  
 
Canada (1403): R. Bhargava, Y.K. Chan, L.J. Charles, C. Constance, T. Davies, L. 
Desjardins, J. Diodati, R. Dupuis,  D.A. Fell, A.Y. Fung, JP. Giannoccaro, P.J.S. 
Gladstone, G. Gosselin, F. Grondin, A. Gupta, R. Haichin, T. Huynh, H. Kim, J. Kornder, 
W. Kostuk, S. Kouz,  R. Kuritzky, R. Labonte, M. Lamothe, P. Laramee, P. Le 
Bouthillier, M. LeMay, P. Ma, G.C. MacCallum, M. Madan, S. Mehta, M. Montigny, M. 
Palaic, M. Pearce, C. Pilon, K.J. Pistawka, T. Rebane, M. Ruel, M. Senaratne, J. 
Stimac, K. Teo, P. Theroux, M. Traboulsi, B. Tremblay, M. Turek, C. Van Kieu, S. Vizel, 
J. Webb, A. Weeks, R.H. Zimmerman; 
 
Chile (65): M.E. Alcaino, P. Castro, E. Chavez, F. Florenzano F. Lanas; 
 
China (341): J.L. Chen, J. Chen, J. Chen, W. Fan, J. Ge, D. Hu, J. Huang, G. Jingxuan, 
Y. Ke, H. Ma, W. Shen, S. Yingxian, B. Yu, W. Zhu; 
 
Croatia (312): M. Bergovec, G. Milicevic, D. Milicic, M. Padovan, S. Polić; 
 
Czech Republic (1092): M. Aschermann, P. Bocek, M. Branny, L. Groch, F. Holm, P. 
Jansky, P. Jelínek, M. Kaislerová, L. Lisa, G. Marcinek, M. Oscipovsky, J. Stumar; 
 



Denmark (77): K. Egstrup, L. Gotsche, P. Grance, S. Husted, T. Nielsen, K. Pedersen, 
E. Vigholt; 
 
Estonia (127): U. Soopold, J. Voitk; 
 
Finland (113): K. Korpilahti, M. Makijarvi, H. Näveri, M. Niemela, K. Peuhkurinen, A. 
Ylitalo; 
 
France (1005): A. Py, G. Amat, J.P. Bassand, G. Bessede, J. Boschat, B. Charbonnier, 
P. Coste, P. Dambrine, J.L. Dubois-Rande, M. Elkohen, O. Equine, E. Ferrari, R. 
Fouche, G. Grollier, J.C. Kahn, R. Ketelers, K. Khalife, R. Lallemant, F. Leroy, G. 
Montalescot, K. Petit-Jean, J.E. Poulard, J. Puel, M. Richard, H. Schmitt, P.G. Steg; 
 
Germany (858): R.D. Beythien, K.O. Bischoff, M. Buerke, H. Drexler, A. Feiler, E. Girth, 
G. Gorge, M. Gottwik, H. Guelker, W. Kasper, H.A. Katus, V. Klauss, M. Klutmann, K.C. 
Koch, G. Meinhardt, T.M. Muenzel, T. Nitschke, H.J. Rupprecht, P. Schuster, M. 
Sigmund, V. Stangl, E. Stroh, J. Thale, J. vom Dahl, H.J. von Mengden, B. 
Witzenbichler, U. Zeymer; 
 
Greece (398): D. Alexopoulos, I. Fotiadis, S. Foussas, N. Moschos, E. Papasteriadis, S. 
Siribeis, A. Tyrologos; 
 
Hong Kong (52): W.H. Chen, W.S. Leung, S.K. Li, K.S. Woo; 
 
Hungary (970): J. Csikazs, I. Edes, B. Herczeg, S. Janos, A. Janosi, M. Jozan-Jiling, G. 
Lupkovics, L. Mark, M. Mezofi, L. Nagy, A. Nagy, F. Poor, L. Regos, J. Sebo, M. Sereg, 
E. Sitkei, J. Tomcsányi, K. Toth; 
 
India (522): A. Bharani, A. Bharani, M. Chenniappan, N. Chidambaram, K.K. Haridas, 
S.S. Iyengar, A. Jain, P.R.K. Jain, TM. Jaison, P.G. Kerkar, S. Naik, A. Nambiar, J. 
Narendra, R.B. Panwar, K. Parikh, V.K. Puri, B. Singh, S. Thanikachalam, R.K. Tongia, 
S. Varma; 
 
Italy (779): M. Barbiero, G. Bardelli, L. Biasucci, L. Bolognese, A. Canonico, E. 
Carbonieri, G. De Ferrari, A. Di Chiara, G. Di Pasquale, R. Fanelli, L. Frediani, M. Galli, 
A. Maresta, F. Melandri, C. Melloni, P. Meneghetti, M. Mennuni, L. Moretti, M. Orlandi, 
L.G. Pancaldi, G. Pasquetto, S. Petronzelli, G. Piovaccari, A. Salvioni, A. Sanna, D. 
Severini, P. Terrosu, R. Zanini; 
 
Latvia (75): U. Kalnins, J. Verboenko; 
 
Lithuania (101): B. Petrauskiene, R. Zaliunas; 
 
Malaysia (114): A. Bin Othman, K.H. Chee, S.K. Hian, D. Robaayah; 
 



Mexico (142): E.G. Cardona Munoz, A. Castro Gutierrez, A. Cruz Diaz, A. Garcia-
Castillo, A. Nacoud, R. Olvera Ruiz, G. Ramos, G. Ramos-López, R.G. Velasco 
Sanchez; 
 
Netherlands (1012): S.C. Baldew, D.C.G. Basart, M.C.G. Daniels, F.R. den Hartog, 
J.P.R. Herrman, H.R. Michels, R.J.G. Peters, I. Stoel, J.M. ten Berg, V.A.W.N. Umans, 
M.E.R.M. van Daele, B.J. van den Berg, M.W.J. van Hessen, P. van Rossum, F.W.A. 
Verheugt, A.J.A.M. Withagen; 
 
Norway (23): E. Aaser, J.E. Otterstad, K. Waage; 
 
Poland (2465): P. Achremczyk, M. Bronisz, A. Budaj, P. Buszman, A. Czepiel, M. 
Dalkowski, M. Dluzniewski, J. Gessek, J.H. Goch, K. Janik, M. Janion, A. Kleinrok, W. 
Krasowski, M. Krauze - Wielicka, S. Malinowski, P. Miekus, M. Ogorek, M. Piepiorka, 
W. Pluta, J. Rekosz, T. Siminiak, M. Skura, M. Stopinski, R. Szetemej, M. Szpajer, M. 
Trusz-Gluza, T. Waszyrowski, J. Wodniecki, P. Wojewoda, J. Zambrzycki, Z. Zielinski; 
 
Portugal (153): P. Cardoso, D.M. Carrageta, M. Carvalho, D. Ferreira, MV. Gomes, J. 
Morais; 
 
Russia (760): M. Arkhipov, Y. Belousov, R. Charchoglyan, I.G. Gordeev, N.A. 
Gratsiansky, Y. Grinshtein, O. Khrustalev, V. Mkrtchian, E. Panchenko, A. Panov, M. 
Ruda, R.M. Shakhnovich, S.V. Shalaev, V. Zadionchenko, D.A. Zateyshchikov; 
 
Singapore (68): B. Chung Hoe Khoo, J. Lingamanaicker, R.S. Tan, H.C. Tan; 
 
Slovakia (174): V. Hricak, Z. Motovska, P. Poliacik; 
 
Slovenia (73): V. Kanic, S. Kariz, I. Kranjec, G. Voga; 
 
South Africa (196): J. Bayat, P.J. Commerford, M.R. Essop, G.J. Gibson, J.C.J. 
Jurgens, E. Klug, M. Ntsekhe, M.P. Pretorius, N. Ranjith, L. Steingo, H. Theron; 
 
South Korea (277): S.C. Chae, I.H. Chae, K.H. Choe, N.S. Chung, M.H. Jeong, J.H. 
Kim, H.S. Kim, D.S. Kim, Y.J. Kim, M.H. Kim, C.Y. Rhim, H.S. Seo, E.K. Shin, G.J. 
Shin; 
 
Spain (645): N. Alonso-Orcajo, A. Bethencourt, J.L. Carpintero Avellaneda, I. 
Echanove, E. Esplugas, R. Faus, J. Froufe, I. Gonzalez, M. Heras, F.C. Iglesias, A.R. 
Llorian, C. Macaya, R. Melgares, J.M. Ruiz-Nodar, V. Valentin; 
 
Sweden (782): S. Agewall, F. Al-Khalili, L. Andersson, S. Bandh, M. Dellborg, M. 
Forsgren, O. Hansen, H. Joborn, J.E. Karlsson, C. Linderfalk, B.H. Moller, T. Mooe, U. 
Näslund, O. Nilsson, H.J. Ohlin, J. Oldgren, M. Risenfors, A. Stjerna, L. Svennberg, E. 
Swahn, I. Timberg, L. Wallentin, P. Wodlin; 
 



Switzerland (256): BJ. Biedermann, L. Kapenberger, T. Moccetti, A. Pagnamenta, M. 
Pieper; 
 
Taiwan (103): M.C. Peng, J.J. Cheng, F.T. Chiang, C.T. Kuo, C.J. Wu; 
 
Ukraine (634): E. Amosova, O.I. Dysdyk, G.V. Dzyak, A.F. Faynyk, O. Karpenko, L. 
Kononenko, I. Kovalsky, I. Kraitz, V. Netiazhenko, A. Parkhomenko, S. Polyvoda, L. 
Rudenko, N. Serediuk, V. Tseluyko, M. Vatutin; 
 
United Kingdom (301): J. Adgey, A. Ahsan, M. Brack, AB. Bridges, J. Davies, I. 
Findlay, K.A.A. Fox, D.S. Fluck, K. Jennings, P. Keeling, G. Lip, M. Millar-Craig, C. 
Murphy, RH. Robson, R. Senior, D. Sprigings, I.R. Starkey, J. Stephens, P. Walker; 
 
United States (759): B. Abramowitz, J. Alexander, A. Arnold, Z. Baber, H. Bajwa, J. 
Bengtson, A. Bleakly Chandler, R. Bolli, C. Boylan, M. Campbell, R. Caputo, R. Carlson, 
H. Chandna, Y. Chandrashekhar, A. Chu, M. Cinquergrani, L. Diaz, D. Eisenberg, T. 
Farah, A. Goyal, J. Griffin, P. Hanley, E. Holper, N. Jamal, R. Josephson, H.B. 
Karunaratne, R. Kipperman, M. Klein, B. Klugherz, R. Krasuski, M. Lauer, M. Leesar, 
MJ. Levine, G.P. Miller, J. Mitchel, M. Mowdy, R. Nelson, A. Niederman, T. Nygaard, 
DK. Parikh, R. Payne, E. Philbin, R. Prashad, AC. Rabinowitz, E. Rivera, R. Rodriguez, 
F. Rogers, B. Sangani, R. Santos, R. Sequeira, K. Sheikh, M. Tannenbaum, R. Valente, 
R. Vicari, J.S. Walder, J. Whitaker, R. Wilensy, S. Zarich. 
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