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Data S1.

Supplemental Methods

Elastic Net Model after partial least squares discriminant analysis.

For proteins with VIP>1, a logistic regression model with elastic net penalty?* on each bootstrap dataset
was further considered. The elastic net penalty shrinks some protein coefficients to zero in the logistic
regression model so that proteins with zero coefficients can be deemed unimportant in discriminating
cases and controls, and hence may be deleted. To select the elastic net regularization parameter, cross-
validation using the cv.glmnet function in the R package glmnet* was used, and the elastic net parameter

was set to o =0.5. PLSDA was carried out with the R package DiscriMiner.

Internal Validation via Bootstrap

In the absence of external validation data, we internally validated our findings using bootstrap. We
repeated each step of the model development, from candidate protein biomarker selection to protein score
development. We obtained 200 bootstrap samples and we kept the proportions of cases and controls
similar to the proportions in the original data. For each bootstrap dataset, a two-component PLSDA model
was fit, and proteins with VIP>1 were kept. This step selected 31 proteins (compared to 29 proteins in the
original [discovery] analysis). There were 27 overlapping proteins meeting this criterion in both the
discovery and validation PLSDA models. As in the original analysis, logistic regression models with
elastic net were fit on each bootstrap validation data for proteins with VIP>1, and proteins with frequency
of nonzero coefficients in the top 25th percentile were used to develop protein scores. We identified the
same 8 proteins (FAM3B, ITGA1l, IL6, HGF, CCL25, GT, PLA2G7, and SCGB3A2) that were found in
the discovery analysis. We obtained 200 log-odds ratios for each protein using the bootstrap validation
data, and a weighted mean (over 200 log-odds ratios) was ascertained. In the discovery analysis, the

protein score and models were developed using the full dataset, but in order not to use the full dataset in



the validation step, we obtained a different set of bootstrap dataset (200 bootstrap datasets), and we
developed protein scores for each bootstrap dataset. Then for each bootstrap data, we fit the two models:
baseline, and baseline and protein score to obtain odds ratios and AUCs and their corresponding
variances. A fixed-effect meta-analysis using inverse-variance method was used to obtain weighted
averages and confidence intervals. The protein score from the validation analysis was statistically
significant with an odds ratio of 2.78 (Cl: 2.67-2.90) compared to an odds ratio of 2.17 (CI: 1.58 - 2.99)
from the discovery set. The validation AUCs for the baseline and baseline plus protein score models were
respectively 0.74 (Cl: 0.73-0.75) and 0.79(Cl: 0.78-0.80) (Table S12), representing an improvement in

AUC above the baseline model of 6.8% compared to 5.8% in the discovery analyses.



Data S2. Appendix: Study Group Authors

FIRST Study Group:

Rodger D MacArthur, Richard M Novak, Grace Peng, Li Chen, Ying Xiang, Katherine Huppler Hullsiek,
Michael J Kozal, Mary van den Berg-Wolf, Christopher Henely, Barry Schmetter, Marjorie Dehlinger, for
the CPCRA 058 Study Team and the Terry Beirn Community Programs for Clinical Research on AIDS
(CPCRA)

Contributors: RDM, RMN, GP, LC, MBW, BS, and MD designed the study and wrote the study
protocol. RDM, RMN, GP, LC, YX, MJK, MBW, CH, and BS implemented the study. GP, LC, YX, and
KHH did the statistical analyses. RDM, RMN, MJK, and MBW were responsible for patient accrual. All
authors assisted with interpretation of results and manuscript preparation.

Trial participants:

Southern New Jersey AIDS Clinical Trials, Camden NJ, USA (K Casey, D Condoluci, D Mcintyre);
Wayne State University, Detroit MI, USA (L R Crane, P Chandrasekar, M Farrough); Houston AIDS
Research Team, Houston TX, USA (R C Arduino, M Rodriguez-Barradas, F Visnegarwala); Richmond
AIDS Consortium, Richmond, VA, USA (E Fisher, C Clark, M Pittman); North Jersey Community
Research Initiative, Newark, NJ, USA (G Perez, R Roland, N Regevik); AIDS Research Alliance,
Chicago, IL, USA (J P Uy, R Luskin-Hawk, M Giles); Harlem AIDS Treatment Group, New York, NY,
USA (W EI-Sadr, F Siegal, R Contreras); Henry Ford Hospital, Detroit, MI, USA (N P Markowitz, | Brar,
L H Makohon); Denver Community Program for Clinical Research on AIDS, Denver, CO, USA (D
Cohn, F Moran, R Fernandez); Louisiana Community AIDS Research Program, New Orleans, LA, USA
(D Mushatt, M O Stuart, D L Dandridge); Research and Education Group, Portland OR, USA (J
Sampson, D Antoniskis, J Leggett); Wide-Reaching AIDS Program, Washington DC, USA (M Turner, C
Jones, D Thomas); Community Consortium of San Francisco, San Francisco CA, USA (R C Scott, P
Pell); Bronx AIDS Research Consortium, Bronx, NY, USA (E E Telzak, R B Cindrich, J Shuter); Temple
University, Philadelphia, PA, USA (E M Tedaldi, K Lattanzi, S Frederick); New England Program for
AIDS Clinical Trials, New Haven, CT, USA (J Jensen, L Daly, L Andrews); Partners in Research New
Mexico, Albuquerque, NM, USA (S B Williams, C S Nicholson, K Hammer); AIDS Research
Consortium of Atlanta, Atlanta, GA, USA (B Sweeton, L Miller, M Thompson).

ESPRIT and SILCAT Study groups:

Writing Group: Members of the writing group for the International Network for Strategic Initiatives in
Global HIV Trials (INSIGHT)- Evaluation of Subcutaneous Proleukin in a Randomized International

Trial (ESPRIT) Study Group and the Subcutaneous Recombinant, Human Interleukin-2 in HIV-Infected
Patients with Low CD4+ Counts under Active Antiretroviral Therapy (SILCAAT) Scientific Committee
(D. Abrams, M.D. [cochair], Y. Lévy, M.D. [cochair], M.H. Losso, M.D. [cochair], A. Babiker, Ph.D., G.



Collins, M.S., D.A. Cooper, M.D., J. Darbyshire, M.B., Ch.B., S. Emery, Ph.D., L. Fox, M.D., F. Gordin,
M.D., H.C. Lane, M.D., J.D. Lundgren, M.D., R. Mitsuyasu, M.D., J.D. Neaton, Ph.D., A. Phillips, Ph.D.,
J.P. Routy, M.D., G. Tambussi, M.D., and D. Wentworth, M.P.H.

Coordinating Centers: Copenhagen: B Aagaard, E Aragon, J Arnaiz, L Borup, B Clotet, U Dragsted, A
Fau, D Gey, J Grarup, U Hengge, P Herrero, P Jansson, B Jensen, K Jensen, H Juncher, P Lopez, J
Lundgren, C Matthews, D Mollerup, M Pearson, A Phillips, S Reilev, K Tillmann, S Varea. London: B
Angus, A Babiker, B Cordwell, J Darbyshire, W Dodds, S Fleck, J Horton, F Hudson, Y Moraes, F
Pacciarini, A Palfreeman, N Paton, N Smith, F van Hooff.

Minneapolis: J Bebchuk, G Collins, E Denning, A DuChene, L Fosdick, M Harrison, K Herman-Lamin,
E Krum, G Larson, J Neaton, R Nelson, K Quan, S Quan, T Schultz, G Thompson, D Wentworth, N

Wyman. Sydney: C Carey, F Chan, D Cooper, B Cordwell, D Courtney-Rodgers, F Drummond, S Emery,
M Harrod, S Jacoby, L Kearney, M Law, E Lin, S Pett, R Robson, N Seneviratne, M Stewart, E Watts.

Washington: E Finley, F Gordin, A Sanchez, B Standridge, M Vjecha.

Endpoint Review Committee: W Belloso, R Davey, D Duprez, J Gatell, J Hoy, A Lifson, C Pederson, G
Perez, R Price, R Prineas, F Rhame, J Sampson, J Worley.

Data and Safety Monitoring Board: J Modlin, V Beral, R Chaisson, T Fleming, C Hill, K Kim, B
Murray, B Pick, M Seligmann, | Weller.

National Institute of Allergy and Infectious Disease: K Cahill, L Fox, M Luzar, A Martinez, L McNay,
J Pierson, J Tierney, S Vogel.

International Drug Distribution (CTS Inc., Durham, North Carolina): V Costas, J Eckstrand.
Specimen Repository (SAIC Frederick, Inc.): S Brown.

Clinical Sites for ESPRIT and/or SILCAAT: Argentina: L Abusamra, E Angel, S Aquilia, W Belloso,
J Benetucci, V Bittar, E Bogdanowicz, P Cahn, A Casiro, J Contarelli, J Corral, L Daciuk, D David, W
Dobrzanski, A Duran, J Ebenrstejin, | Ferrari, D Fridman, V Galache, G Guaragna, S Ivalo, A
Krolewiecki, | Lanusse, H Laplume, M Lasala, R Lattes, J Lazovski, G Lopardo, M Losso, L Lourtau, S
Lupo, A Maranzana, C Marson, L Massera, G Moscatello, S Olivia, | Otegui, L Palacios, A Parlante, H
Salomon, M Sanchez, C Somenzini, C Suarez, M Tocci, J Toibaro, C Zala. Australia: S Agrawal, P
Ambrose, C Anderson, J Anderson, D Baker, K Beileiter, K Blavius, M Bloch, M Boyle, D Bradford, P
Britton, P Brown, T Busic, A Cain, L Carrall, S Carson, | Chenoweth, J Chuah, F Clark, J Clemons, K
Clezy, D Cooper, P Cortissos, N Cunningham, M Curry, L Daly, C D’ Arcy-Evans, R Del Rosario, S
Dinning, P Dobson, W Donohue, N Doong, C Downs, E Edwards, S Edwards, C Egan, W Ferguson, R
Finlayson, C Forsdyke, L Foy, T Franic, A Frater, M French, D Gleeson, J Gold, P Habel, K Haig, S
Hardy, R Holland, J Hoy, J Hudson, R Hutchison, N Hyland, R James, C Johnston, M Kelly, M King, K
Kunkel, H Lau, J Leamy, D Lester, J Leung, A Lohmeyer, K Lowe, K MacRae, C Magness, O Martinez,
H Maruszak, N Medland, S Miller, J Murray, P Negus, R Newman, M Ngieng, C Nowlan, J Oddy, N



Orford, D Orth, J Patching, M Plummer, S Price, R Primrose, | Prone, H Ree, C Remington, R
Richardson, S Robinson, G Rogers, J Roney, N Roth, D Russell, S Ryan, J Sarangapany, T Schmidt, K
Schneider, C Shields, C Silberberg, D Shaw, J Skett, D Smith, T Meng Soo, D Sowden, A Street, B Kiem
Tee, JI Thomson, S Topaz, R Vale, C Villella, A Walker, A Watson, N Wendt, L Williams, D Youds.
Austria: A Aichelburg, P Cichon, B Gemeinhart, A Rieger, B Schmied, V Touzeau-Romer, N Vetter.
Belgium: R Colebunders, N Clumeck, A DeRoo, K Kabeya, E O'Doherty, S de Wit. Brazil: C De Salles
Amorim, C Basso, S Flint, E Kallas, G Levi, D Lewi, L Pereira Jr, M da Silva, T Souza, A Toscano.
Canada (CTN): J Angel, M Arsenault, M Bast, B Beckthold, P Bouchard, | Chabot, R Clarke, J Cohen,
P Coté, M Ellis, C Gagne, J Gill, M Houde, B Johnston, N Jubinville, C Kato, N Lamoureux, G Larson, J
LatendrePaquette, A Lindemulder, A McNeil, N McFarland, J Montaner, C Morrisseau, R O’Neill, G
Page, A Piche, B Pongracz, H Preziosi, L Puri, A Rachlis, E Ralph, | Raymond, D Rouleau, JP Routy, R
Sandre, T Seddon, S Shafran, C Sikora, F Smaill, D Stromberg, S Trottier, S Walmsley, K Weiss, K
Williams, D Zarowny. Denmark: B Baadegaard, A Bengaard Andersen, K Boedker, P Collins, J
Gerstoft, L Jensen, H Moller, P Lehm Andersen, | Loftheim, L Mathiesen, H Nielsen, N Obel, C
Pedersen, D Petersen, L Pors Jensen, F Trunk Black. France (ANRS): JP Aboulker, A Aouba, M
Bensalem, H Berthe, C Blanc, M Bloch, D Bornarel, O Bouchaud, F Boue, E Bouvet, C Brancon, S
Breaud, D Brosseau, A Brunet, C Capitant, C Ceppi, C Chakvetadze, C Cheneau, JM Chennebault, P De
Truchis, AM Delavalle, JF Delfraissy, P Dellamonica, AM Delavalle, C Dumont, N Edeb, G Fabre, S
Ferrando, A Foltzer, V Foubert, JA Gastaut, J Gerbe, PM Girard, C Goujard, B Hoen, P Honore, H Hue, T
Hynh, C Jung, S Kahi, C Katlama, JM Lang, V Le Baut, B Lefebvre, N Leturque, Y Lévy, J Loison, G
Maddi, A Maignan, C Majerholc, C de Boever, JL Meynard, C Michelet, C Michon, M Mole, E Netzer, G
Pialoux, | Poizot-Martin, F Raffi, M Ratajczak, | Ravaux, J Reynes, D Salmon-Ceron, M Sebire, A
Simon, L Tegna, D TisneDessus, C Tramoni, JP Viard, M Vidal, C Viet-Peaucelle, L Weiss, A Zeng, D
Zucman. Germany: A Adam, K Arastéh, G Behrens, F Bergmann, M Bickel, D Bittner, J Bogner, N
Brockmeyer, N Darrelmann, M Deja, M Doerler, S Esser, G Faetkenheuer, S Fenske, S Gajetzki, D Gey,
F Goebel, D Gorriahn, E Harrer, T Harrer, H Hartl, M Hartmann, S Heesch, W Jakob, H Jager, H Klinker,
G Kremer, C Ludwig, K Mantzsch, S Mauss, A Meurer, A Niedermeier, N Pittack, A Plettenberg, A
Potthoff, M Probst, M Rittweger, J Rockstroh, B Ross, J Rotty, E Rund, T Ruzicka, Rt Schmidt, G
Schmutz, E Schnaitmann, D Schuster, T Sehr, B Spaeth, S Staszewski, HJ Stellbrink, C Stephan, T
Stockey, A Stoehr, K Tillmann, A Trein, T Vaeth, M Vogel, J Wasmuth, C Wengenroth, R Winzer, E
Wolf. Ireland: F Mulcahy, DI Reidy. Israel: Y Cohen, G Drora, | Eliezer, O Godo, E Kedem, E Magen,
M Mamorsky, S Pollack, Z Sthoeger, H Vered, | Yust. Italy: F Aiuti, M Bechi, A Bergamasco, D
Bertelli, R Bruno, L Butini, M Cagliuso, G Carosi, S Casari, V Chrysoula, G Cologni, V Conti, A
Costantini, A Corpolongo, G D’Offizi, F Gaiottino, M Di Pietro, R Esposito, G Filice, M Francesco, E
Gianelli, C Graziella, L Magenta, F Martellotta, R Maserati, F Mazzotta, G Murdaca, G Nardini, S Nozza,
F Puppo, M Pogliaghi, D Ripamonti, C Ronchetti, S Rusconi, V Rusconi, P Sacchi, N Silvia, F Suter, G
Tambussi, A Uglietti, M Vechi, B Vergani, F Vichi, P Vitiello. Japan: A Iwamoto, Y Kikuchi, N
Miyazaki, M Mori, T Nakamura, T Odawara, S Oka, T Shirasaka, M Tabata, M Takano, C Ueta, D
Watanabe, Y Yamamoto. Morocco: | Erradey, H Himmich, K Marhoum EI Filali. The Netherlands: W
Blok, R van Boxtel, K Brinkman H Doevelaar, A van Eeden, M Grijsen, M Groot, J Juttmann, M
Kuipers, S Ligthart, P van der Meulen, J Lange, N Langebeek, S Ligthart, P Reiss, C Richter, M
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Ven. Norway: J Bruun, D Kvale, A Maeland. Poland: E Bakowska, M Beniowski, A Boron-
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Rymer, A Szymczak. Portugal: M Aldir, F Antunes, C Baptista, J da Conceicao Vera, M Doroana, K
Mansinho, C Raquel A dos Santos, E Valadas, | Vaz Pinto. Singapore: E Chia, E Foo, F Karim, PL Lim,
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Ong, B Peters, C Stroud, M Wansbrough-Jones, J Weber, D White, | Williams, M Wiselka, T Yee.
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Hassler, A Henson, S Hopper, M John, L Johnson, M Johnson, R Johnson, R Jones, J Kahn, M Kelly, N
Klimas, M Kolber, S Koletar, A Labriola, R Larsen, F Lasseter, M Lederman, T Ling, T Lusch, R
MacArthur, C Machado, L Makohon, J Mandelke, S Mannheimer, N Markowitz, M Martinez, N
Martinez, M Mass, H Masur, D McGregor, D Mclintyre, J McKee, D McMullen, M Mettinger, S
Middleton, J Mieras, D Mildvan, P Miller, T Miller, V Mitchell, R Mitsuyasu, A Moanna, C Mogridge, F
Moran, R Murphy, D Mushatt, R Nahass, D Nixon, S O'Brien, J Ojeda, P Okhuysen, M Olson, J
Osterberger, W Owen, Sr. S Pablovich, S Patel, G Perez, G Pierone Jr., R Poblete, A Potter, E Preston, C
Rappoport, N Regevik, M Reyelt, F. Rhame, L Riney, M Rodriguez-Barradas, M Rodriguez, Milagros
Rodriguez, J Rodriguez, R Roland, C Rosmarin-DeStefano, W Rossen, J Rouff, M Saag, J Sampson, S
Santiago, J Sarria, S Wirtz, U Schmidt, C Scott, A Sheridan, A Shin, S Shrader, G Simon, D Slowinski, K
Smith, J Spotkov, C Sprague, D States, C Suh, J Sullivan, K Summers, B Sweeton, V Tan, T Tanner, E
Tedaldi, Z Temesgen, D Thomas, M Thompson, C Tobin, N Toro, W Towner, K Upton, J Uy, S Valenti,
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SMART Study Group:

Writing Group: W.M. El-Sadr [cochair], Harlem Hospital Center and Columbia University, New York;
J.D. Lundgren [cochair], Hvidovre University Hospital, Denmark; J.D. Neaton [cochair], University of
Minnesota, Minneapolis; F. Gordin, Washington Veterans Affairs Medical Center, Washington, DC; D.
Abrams, University of California, San Francisco; R.C. Arduino, University of Texas Medical School,
Houston; A. Babiker, Medical Research Council, London; W. Burman, Denver Public Health
Department; N. Clumeck, Centre Hospitalier Universitaire SaintPierre, Brussels; C.J. Cohen, Community
Research Initiative of New England, Boston; D. Cohn, Denver Public Health Department; D. Cooper,
National Centre in HIV Epidemiology and Clinical Research, Sydney; J. Darbyshire, Medical Research
Council, London; S. Emery, National Centre in HIV Epidemiology and Clinical Research, Sydney; G.
Fatkenheuer, University Hospital, Cologne; B. Gazzard, Medical Research Council, London; B. Grund,
University of Minnesota, Minneapolis; J. Hoy, National Centre in HIV Epidemiology and Clinical
Research, Melbourne; K. Klingman, National Institute of Allergy and Infectious Diseases, Bethesda, MD;
M. Losso, Hospital General de Agudos J.M. Ramos Mejia, Buenos Aires; N. Marko witz, Henry Ford
Hospital, Detroit; J. Neu haus, University of Minnesota, Minneapolis; A. Phillips, Royal Free Hospital
School of Medicine, London; and C. Rappoport, University of California, San Francisco

SMART study group are as follows:

Community Programs for Clinical Research on AIDS Chair’s Office and Operations Center — F.
Gordin (group leader), E. Finley, D. Dietz, C. Chesson, M. Vjecha, B. Standridge, B. Schmetter, L. Grue,
M. Willoughby, A. Demers;

Regional Coordinating Centers — Copenhagen — J.D. Lundgren, A. Phillips, U.B. Dragsted, K.B.
Jensen, A. Fau, L. Borup, M. Pearson, P.O. Jansson, B.G. Jensen, T.L. Benfield; London — J.H.
Darbyshire, A.G. Babiker, A.J. Palfreeman, S.L. Fleck, Y. Collaco-Moraes, B. Cordwell, W. Dodds, F.
van Hooff, L. Wyzydrag; Sydney — D.A. Cooper, S. Emery, F.M. Drummond, S.A. Connor, C.S.
Satchell, S. Gunn, S. Oka, M.A. Delfino, K. Merlin, C. McGinley;

Statistical and Data Management Center — Minneapolis — J.D. Neaton, G. Bartsch, A. DuChene, M.
George, B. Grund, M. Harrison, C. Hogan (deceased), E. Krum, G. Larson, C. Miller, R. Nelson, J.
Neuhaus, M.P. Roediger, T. Schultz, L. Thackeray;

Electrocardiography Reading Center — R. Prineas, C. Campbell;

End Point Review Committee — G. Perez (cochair), A. Lifson (cochair), D. Duprez, J. Hoy, C. Lahart,
D. Perlman, R. Price, R. Prineas, F. Rhame, J. Sampson, J. Worley;

NIAID Data and Safety Monitoring Board — M. Rein (chair), R. Der Simonian (executive secretary),
B.A. Brody, E.S. Daar, N.N. Dubler, T.R. Fleming, D.J. Freeman, J.P. Kahn, K.M. Kim, G. Medoff, J.F.
Modlin, R. Moellering, Jr., B.E. Murray, B. Pick, M.L. Robb, D.O. Scharfstein, J. Sugarman, A. Tsiatis,
C. Tuazon, L. Zoloth; NIAID — K. Klingman, S. Lehrman;



SMART Clinical Site Investigators (numbers of enrolled patients are in parentheses)— Argentina
(147) — J. Lazovski, W.H. Belloso, M.H. Losso, J.A. Benetucci, S. Aquilia, V. Bittar, E.P. Bogdanowicz,
P.E. Cahn, A.D. Casiro, |. Cassetti, J.M. Contarelli, J.A. Corral, A. Cringjo, L. Daciuk, D.O. David, G.
Guaragna, M.T. Ishida, A. Krolewiecki, H.E. Laplume, M.B. Lasala, L. Lourtau, S.H. Lupo, A.
Maranzana, F. Masciottra, M. Michaan, L. Ruggieri, E. Salazar, M. Sanchez, C. Somenzini; Australia
(170) — J.F. Hoy, G.D. Rogers, A.M. Allworth, J.S.C. Anderson, J. Armishaw, K. Barnes, A. Carr, A.
Chiam, J.C.P. Chuah, M.C. Curry, R.L. Dever, W.A. Donohue, N.C. Doong, D.E. Dwyer, J. Dyer, B. Eu,
V.W. Ferguson, M.A.H. French, R.J. Garsia, J. Gold, J.H. Hudson, S. Jeganathan, P. Konecny, J. Leung,
C.L. McCormack, M. McMurchie, N. Medland, R.J. Moore, M.B. Moussa, D. Orth, M. Piper, T. Read,
J.J. Roney, N. Roth, D.R. Shaw, J. Silvers, D.J. Smith, A.C. Street, R.J. Vale, N.A. Wendt, H. Wood,
D.W. Youds, J. Zillman; Austria (16) — A. Rieger, V. Tozeau, A. Aichelburg, N. Vetter; Belgium (95)
— N. Clumeck, S. Dewit, A. de Roo, K. Kabeya, P. Leonard, L. Lynen, M. Moutschen, E. O’Doherty;
Brazil (292) — L.C. Pereira, Jr., T.N.L. Souza, M. Schechter, R. Zajdenverg, M.M.T.B. Almeida, F.
Araujo, F. Bahia, C. Brites, M.M. Caseiro, J. Casseb, A. Etzel, G.G. Falco, E.C.J. Filho, S.R. Flint, C.R.
Gonzales, J.V.R. Madruga, L.N. Passos, T. Reuter, L.C. Sidi, A.L.C. Toscano; Canada (102) — D.
Zarowny, E. Cherban, J. Cohen, B. Conway, C. Dufour, M. Ellis, A. Foster, D. Haase, H. Haldane, M.
Houde, C. Kato, M. Klein, B. Lessard, A. Martel, C. Martel, N. McFarland, E. Paradis, A. Piche, R.
Sandre, W. Schlech, S. Schmidt, F. Smaill, B. Thompson, S. Trottier, S. Vezina,S. Walmsley; Chile (49)
— M.J. Wolff Reyes, R. Northland; Denmark (19) — L. Ostergaard, C. Pedersen, H. Nielsen, L. Hergens,
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Table S1: Cause of CVD case status:

Cause of CVD N
MI 26
Coronary Revascularization 64
Stroke 24
CVD Death or Unwitnessed Death and cause unknown 17

CVD Total 131



Table S2: Average variable importance in projection (VIP) for all 107 proteins. Some proteins were
represented in more than one panel.

Protein Average | Protein | Avera | Protein Avera | Protein Avera | Protein | Avera
VIP ge VIP ge VIP ge VIP ge VIP

GT 2.24 PLA2G | 1.12 CCL19 0.94 CSTS 0.84 PCSK9 0.79
7

ITGAl1l 1.43 EPHB4 | 1.11 KIM1 0.93 CCL3 0.83 COL18A | 0.79

1

ICAM1 1.39 CDCP1 | 1.11 IL10RB 0.93 LAMP3 0.83 REG3A |0.79

BTN3A2 1.30 TNFR1 | 1.06 TRAILR2 | 0.92 PGF 0.82 CPAl 0.79

SCGB3A2 | 1.28 IL6 1.06 MCP1 0.92 HNMT 0.82 PRSS2 0.78

TNFR2 1.28 UPAR | 1.05 PRSS8 0.91 GAL4 0.82 KRT19 0.77

TNFRSF10 | 1.28 CST3 1.04 CKAP4 0.90 IL8 0.82 ADM 0.77

A

CD83 1.28 CCL25 | 1.02 CDH1 0.89 TFF3 0.82 CCL11 0.77

GAS6 1.23 TCN2 [1.01 CCL18 0.89 IL6 0.82 CCL20 |[0.76

EFEMP1 1.22 CHI3L | 1.00 SPON2 0.89 CCL14 0.810 MCP3 0.76
1

HOSCAR 1.20 UPA 1.00 MCP1 0.88 MMP10 0.81 CCL11 0.76

LILRB4 1.18 IL18R1 | 0.99 NTPROB | 0.88 CXCL16 |0.81 ST2 0.76

NP

FAM3B 1.17 CX3CL | 0.97 LIFR 0.87 TNFSF13 | 0.81 CPB1 0.75
1 B

GDF15 1.17 CTSz 0.97 IL2RA 0.86 CTSL1 0.81 AREG 0.75




HGF 1.16 IL6 0.97 GAL9 0.85 PON3 0.81 SPON1 0.74
TNFRSF9 | 1.16 NCR1 | 0.96 IL17C 0.85 MMP7 0.80 AMBP 0.74
GRN 1.16 VEGF ]0.95 IGLC2 0.84 CLEC6A |0.80 TIMD4 | 0.74
A
TIMP1 1.15 IGFBP ] 0.95 FLT3L 0.84 FGF21 0.80 BNP 0.73
7
IL18BP 1.13 LTBR | 0.94 FGF23 0.84 ACE2 0.80 SIT1 0.72
CSF1 1.12 OPG 0.94 OPG 0.84 CLEC7A |[0.79 RARRE |0.72
S2
QPCT 0.71
FGF21 0.71
CLEC4D | 0.68
CHIT1 0.68
CLECA4C | 0.66
ITM2A | 0.66
DPP10 0.63




Table S3: Summary statistics for the number of times elastic net model had non-zero coefficients across the
200 bootstrap sets.

Protein Counts Proportions
HGF 199 0.995
IL6 193 0.965
FAM3B 187 0.935
SCGB3A2 187 0.935
GT 186 0.930
CCL25 180 0.900
ITGALlL 179 0.895
PLA2G7 167 0.835
GDF15 159 0.795
ICAM1 146 0.730
TNFR1 140 0.700
GRN 138 0.690
EFEMP1 128 0.640
UPAR 127 0.635
CDCP1 123 0.615
CST3 123 0.615
LILRB4 119 0.595
CSF1 119 0.595
BTN3A2 116 0.580
TCN2 116 0.580
TIMP1 115 0.575
CD83 114 0.570
GAS6 114 0.570
IL18BP 113 0.565
TNFRSF9 112 0.560
HOSCAR 112 0.560
TNFRSF10A 111 0.555
TNFR2 109 0.545

EPHB4 109 0.545



Table S4: Conditional logistic regression model of CVD on standardized protein score. (This was used to
generate forest plot in Figure 1. Here, n=375 as there were 15 samples with missing values.) OR for similar
model with viral load categorized as: viral load (>=500 copies/ML) vs viral load (< 500 copies/ML) was 1.31
(Cl: 0.60-2.84).

Variable Odds Ratio | Std Error | Pr(>|z|) LCI UClI
CD4 1.00 0.00 0.95 1.00 1.00
RNA 1.00 0.00 0.85 1.00 1.00
Females vs Males 0.53 0.47 0.18 0.21 1.33
Age 1.20 0.05 <0.01 1.08 1.33
BMI 1.01 0.03 0.63 0.96 1.07
Diabetes 0.72 0.56 0.56 0.24 2.16
Black Race 1.19 0.40 0.67 0.54 2.59
Lipid-lowering medication 0.96 0.38 0.92 0.45 2.04
BP-lowering medication 1.46 0.39 0.33 0.68 3.15
CvD 3.22 0.71 0.10 0.81 12.90
Protein Score 2.17 0.16 <0.01 1.58 2.99




Table S5: Odds ratios and AUC from categorizing protein score

(1.86 t0 5.49)

Protein Score Case individuals | Control Odds ratio (95% AUC
individuals Cl)
(n)
(n)
Median 0.74
Below 38 157 1.00
Above 93 102 3.15
(1.83-5.41)
Top 25% vs 0.69
bottom 75%
1 (Top) 55 43 291
(1.65,5.12)
2 76 216 1.00
Above 0 vs 0.75
below 0 protein
score
Below 39 159 1.00
Above 92 100 3.20




Table S6: Incremental contribution of proteins and protein score to CVD risk when added to the baseline
model. The baseline model includes the coagulation biomarker D-dimer. Here, n=364.

Model AUC LCI UcCl Change in | NRI among | NRI among | Overall
AUC from | cases controls NRI
Baseline
Baseline* 0.69 0.60 0.78 - - - -
0.73 0.65 0.81 0.04 0.15(- 0.02(- 0.17(-
+ FAM3B 0.03,0.32) 0.10,0.15) 0.04,0.39)
0.70 0.61 0.79 0.01 0.08(- -0.01(- 0.07(-
+ ITGA11 0.09,0.26) 0.13,0.12) 0.14,0.29)
0.70 0.61 0.78 0.01 0.15(- 0.12(- 0.26(0.05,0.
+1L6 0.03,0.32) 0.01,0.24) 48)
0.73 0.64 0.81 0.04 0.23(0.06,0. | 0.11(- 0.34(0.12,0.
+ HGF 40) 0.02,0.23) 55)
0.69 0.60 0.78 0.00 0.02(- 0.15(0.02,0. | 0.17(-
+ CCL25 0.16,0.19) 27) 0.05,0.38)
0.73 0.65 0.82 0.05 0.28(0.11,0. | 0.15(0.02,0. | 0.43(0.22,0.
+GT 45) 27) 64)
0.72 0.64 0.80 0.03 0.16(- 0.12(0.00,0. | 0.29(0.07,0.
+ PLA2G7 0.01,0.34) 25) 50)
0.71 0.63 0.80 0.03 0.10(- 0.12(- 0.21(0.00,0.
+SCGB3A2 0.08,0.27) 0.01,0.24) 43)
+ Protein score | 0.73 0.36 0.24 0.60
from all 8
proteins 0.65 0.82 0.05 (0.20,0.53) | (0.12,0.36) | (0.40,0.81)

Baseline* is a model with the following variables: CD4, RNA, sex, age, BMI, diabetes status at baseline, prior
history of CVD, lipid lowering medication, blood pressure lowering medication and D-dimer (log2 transformed).

The proteins FAM3B, IL6, HGF, GT, and PLA2G7 were each statistically significant (p-value<0.05) when added
to the baseline model.




Protein score was statistically significant (p < 0.00001) when added to the baseline model. Odds ratio for protein
score: 2.09 (Cl: 1.52, 2.88)

Of note, D-dimer was statistically significant (p-value =0.03) in the baseline model but not in the baseline + protein
score model (p-value>0.05).

Integrated Discriminant Index when protein score was added to the baseline* model was 0.08 (0.05, 0.10).




Table S7: Incremental contribution of proteins and protein score to CVD risk when added to the baseline
model. The baseline model includes the inflammatory biomarker hsCRP. Here, n=364.

Model AUC LCI UcCl Change in | NRI among | NRI among | Overall
AUC from | cases controls NRI
Baseline
Baseline* 0.73 0.65 0.81 = = = =
0.26(0.09,0. | 0.02(- 0.29(0.07,0.
+ FAM3B 0.72 0.63 0.80 -0.01 43) 0.10,0.15) 50)
0.08(- 0.01(- 0.09(-
+ ITGA11 0.73 0.64 0.81 0.00 0.09,0.26) 0.12,0.13) 0.13,0.31)
0.03(- 0.13(0.01,0. | 0.17(-
+IL6 0.70 0.62 0.79 -0.03 0.14,0.21) 26) 0.05,0.38)
0.21(0.04,0. | 0.12(- 0.33(0.11,0.
+ HGF 0.72 0.64 0.80 -0.01 39) 0.01,0.24) 54)
0.05(- 0.12(0.00,0. | 0.17(-
+ CCL25 0.73 0.64 0.81 -0.01 0.13,0.23) 25) 0.04,0.39)
0.30(0.13,0. | 0.16(0.03,0. | 0.45(0.24,0.
+GT 0.73 0.65 0.81 0.00 46) 28) 66)
0.16(- 0.14(0.02,0. | 0.30(0.09,0.
+ PLA2G7 0.72 0.63 0.80 -0.01 0.01,0.34) 27) 52)
0.13(- 0.12(0.00,0. | 0.26(0.04,0.
+SCGB3A2 0.72 0.62 0.79 -0.02 0.04,0.31) 25) 47)
+ Protein score | 0.75 0.37 0.19
from all 8 0.56
proteins 0.66 0.83 0.02 (0.20, 0.53) | (0.07,0.31) [ (0.35,0.76)

Baseline* is a model with the following variables: CD4, RNA, sex, age, BMI, diabetes status at baseline, prior
history of CVD, lipid lowering medication, blood pressure lowering medication and hsCRP (log2 transformed).

The proteins FAM3B, IL6, HGF, GT, and PLA2G7 were each statistically significant (p-value<0.05) when added
to the baseline model. SCGB3A2 was marginally significant (p-value=0.051).




Protein score was statistically significant (p < 0.00001) when added to the baseline model. Odds ratio for protein
score: 2.14 (Cl: 1.54, 2.97).

Of note, hsCRP was not statistically significant in both baseline and baseline + protein score models (p-
value>0.05).

Integrated Discriminant Index when protein score was added to the baseline* model was 0.08 (0.05, 0.10).




Table S8: Incremental contribution of protein factors to CVD risk when added to baseline model. Analyses

restricted to PLWH on ART at baseline, n=269

Model AUC LCI UcCl Change in | NRI among | NRI among | Overall
AUC from | cases controls NRI
Baseline

Baseline* 0.70 0.60 0.80 - - - -
0.09 0.01 0.09

+ FAM3B 0.69 0.59 0.79 -0.01 (-.12,.29) (-.14,.15) (-.16,.34)
0.13 -0.01 0.12

+ ITGA11 0.69 0.59 0.79 -0.01 (-0.07,0.33) | (-0.15,0.14) | (-0.13,0.38)
0.35 0.18 0.523

+IL6 0.69 0.59 0.79 -0.01 (0.16,0.54) | (0.03,0.32) | (0.28,0.76)
0.09 0.09 0.17

+ HGF 0.69 0.59 0.79 -0.01 (-0.12,0.29) | (-0.06,0.23) | (-0.08,0.42)
-0.02 0.11 0.09

+ CCL25 0.70 0.60 0.80 0.01 (-0.23,0.18) | (-0.04,0.25) | (-0.17,0.34)
0.30 0.10 0.40

+GT 0.71 0.61 0.81 0.01 (-0.11,0.50) | (-0.05,0.24) | (0.16,0.64)
0.17 0.13 0.30

+ PLA2G7 0.69 0.59 0.79 -0.01 (-0.03,0.38) | (-0.02,0.28) | (0.06,0.55)
0.15 0.11 0.26

+SCGB3A2 0.71 0.61 0.81 0.01 (-0.05,0.35) | (-0.04,0.25) | (0.01,0.51)

+ Protein score | 0.74 0.28 0.16

from all 8 0.45

proteins 0.64 0.83 0.04 (-0.09, 0.48) | (-0.02, 0.31) | (-0.20, 0.69)




Baseline* is a model with the following variables: CD4, RNA, sex, age, BMI, diabetes status at baseline, prior
history of CVD, lipid lowering medication, and blood pressure lowering medication.

The proteins IL6, HGF, and GT were each statistically significant (p-value<0.05) when added to the baseline
model. PLA2G7 was marginally significant (p-value =0.06).

Protein score was statistically significant (p < 0.01) when added to the baseline model. Odds ratio for protein score:
1.93 (CI: 1.35-2.77); Integrated Discriminant Index: 0.06 (0.04-0.09)




Table S9: Incremental contribution of protein factors to CVD risk when added to baseline model. Analyses
restricted to individuals with no prior history of CVD (n=356)

Model AUC LCI UcCl Change in | NRI among | NRI among | Overall
AUC from | cases controls NRI
Baseline

Baseline* 0.66 0.56 0.75 - - - -
0.24 0.04 0.28

+ FAM3B 0.67 0.58 0.76 0.01 (0.06, 0.42) | (-0.08,0.16) | (0.06,0.50)
0.05 0.00 0.05

+ ITGA11 0.65 0.56 0.75 -0.01 (-0.13,0.24) | (-0.12,0.12) | (-0.17, 0.28)
0.33 0.17 0.50

+IL6 0.67 0.58 0.77 0.01 (0.15,0.50) | (0.05,0.29) | (0.28,0.71)
0.22 0.11 0.33

+ HGF 0.67 0.58 0.77 0.01 (0.04, 0.40) | (-0.01, 0.24) | (0.11, 0.55)
0.11 0.12 0.23

+ CCL25 0.67 0.57 0.76 0.01 (-0.08, 0.30) | (-0.00, 0.25) | (0.01, 0.45)
0.24 0.08 0.32

+GT 0.68 0.59 0.77 0.02 (0.06,0.42) | (-0.04,0.21) | (0.10, 0.54)
0.22 0.11 0.32

+ PLA2G7 0.70 0.61 0.79 0.04 (0.04, 0.40) | (-0.02,0.23) | (0.10, 0.54)
0.18 0.18 0.36

+SCGB3A2 0.68 0.59 0.78 0.03 (-0.00, 0.37) | (0.06, 0.30) | (0.14,0.58)

+ Protein score 0.46 0.26

from all 8 0.72

proteins 0.70 0.61 0.79 0.04 (0.29,0.62) | (0.14,0.38) | (0.51,0.92)




Baseline* is a model with the following variables: CD4, RNA, sex, age, BMI, diabetes status at baseline, lipid
lowering medication, and blood pressure lowering medication.

The proteins FAM3B, IL6, HGF, CCL25, GT, PLA2G7 and SCGB3A2 were each statistically significant (p-
value<0.05) when added to the baseline model.

Protein score was statistically significant (p < 0.00001) when added to the baseline model. Odds ratio for protein
score: 2.16 (Cl: 1.57-2.96)

Integrated Discriminant Index when protein score was added to baseline model: 0.010 (0.07-0.12)




Table S10: Conditional logistic regression model of CVD on standardized protein score restricted to patients
with smoking status reported at baseline. The sample size is 149 (50 CVD cases and 99 CVD controls). Here,
we adjust for smoking status at baseline.

Variable Odds Ratio | Std Error | Pr(>|z|) LCI UCl
CD4 1.00 0.00 0.62 1.00 1.00
RNA 1.00 0.00 0.56 1.00 1.00
Females vs Males 0.26 0.78 0.09 0.06 1.21
Age 1.25 0.11 0.04 1.01 1.53
BMI 1.06 0.06 0.34 0.95 1.18
Diabetes 0.63 0.93 0.62 0.10 3.90
Black Race 1.93 0.61 0.28 0.58 6.43
Lipid-lowering medication 1.42 0.71 0.63 0.35 5.71
BP-lowering medication 1.02 0.55 0.97 0.35 2.98
CVvD 2.55 0.96 0.33 0.39 16.62
Smoking status (Yes vs No) 211 0.62 0.23 0.63 7.10
Protein Score 2.85 0.35 <0.01 1.45 5.63




Table S11: Incremental contribution of protein factors to CVD risk when added to baseline model that

includes smoking status. The sample size is 149 (50 CVD cases and 99 CVD controls).

Model AUC LCI UcCl Change in | NRI among | NRI among | Overall
AUC from | cases controls NRI
Baseline
Baseline* 0.79 0.68 0.91 - - - -
(includes
smoking
status)
0.84 0.73 0.94 0.04 0.48(0.24,0. | 0.07(- 0.55(0.24,0.
+ FAM3B 72) 0.12,0.27) 86)
0.77 0.65 0.90 -0.02 0.24(- 0.05(- 0.29(-
+ITGA11 0.03,0.51) 0.14,0.25) 0.04,0.62)
0.77 0.65 0.90 -0.02 0.12(- 0.09(- 0.21(-
+1L6 0.16,0.40) 0.10,0.29) 0.13,0.55)
0.76 0.64 0.89 -0.03 0.28(0.01,0. | 0.15(- 0.43(0.10,0.
+ HGF 55) 0.04,0.34) 76)
0.81 0.70 0.93 0.02 0.12(- 0.13(- 0.25(-
+ CCL25 0.16,0.40) 0.06,0.32) 0.08,0.59)
0.81 0.70 0.93 0.02 0.08(- 0.11(- 0.19(-
+GT 0.20,0.36) 0.08,0.30) 0.15,0.53)
0.82 0.71 0.94 0.03 0.20(- 0.09(- 0.29(-
+ PLA2G7 0.07,0.47) 0.10,0.29) 0.04,0.62)
0.77 0.65 0.89 -0.02 -0.12(- 0.13(- 0.01(-
+SCGB3A2 0.40,0.16) 0.06,0.32) 0.32,0.35)
+ Protein score
fromall 8 0.44(0.19, 0.19(0.00,0. 0.63 (0.32’
proteins 0.81 0.69 0.94 0.02 0.69) 38) 0.95)




Baseline* is a model with the following variables: CD4, RNA, sex, age, BMI, diabetes status at baseline, prior
history of CVD, lipid lowering medication, blood pressure lowering medication, and smoking status.

No individual protein was statistically significant (p-value> 0.05) when added to the baseline model that included
smoking status.

Protein score was statistically significant (p =0.0025) when added to the baseline model that included smoking
status. Odds ratio for protein score: 2.56(Cl: 1.39 — 4.70)

Integrated Discriminant Index when protein score was added to baseline model: 0.10 (0.05-0.14)




Table S12: Odds ratios and AUCs for discovery and validation sets.

Model Discovery Internal Validation
Baseline 0.69 (95% CI:0.60-0.78) 0.74 (95% CI: 0.73-0.74)
Baseline + Protein Score 0.73 (95% CI:0.65-0.81) 0.79 (95% CI: 0.78- 0.80)

Odds ratios for protein score in validation set is 2.78 (Cl: 2.67, 2.90) and discovery set is 2.17 (Cl: 1.58-2.99)
Baseline* is a model with the following variables: CD4, RNA, sex, age, BMI, diabetes status at baseline, prior history of
CVD, lipid lowering medication, and blood pressure lowering medication,



Figure S1: Schematic representation of statistical approach

Start with 459 Removed proteins with p-value
proteins, 131 cases greater than .05 from adjusted
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(107 proteins remain)
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projection (VIP) score for each
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to get an overall VIP score for
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Proteomic risk score developed from selected proteins
by computing the weighted mean log odds ratio of
predicting case status using the protein in the training
set and then taking the weighted average across all
the 200 training datasets to get an overall log odds
ratio for each protein

Randomly sampled the data with replacement to
form 200 testing and training datasets. The
testing datasets are composed of samples not in
the training dataset

Performed penalized logistic regression using
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number of times protein had a nonzero
coefficient out of the 200 training bootstrapped
datasets. Chose the top 25% of proteins.
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logistic regression model with ALL

the data to get the protein-specific
(VIP >1.5 or VIP > 2) or protein
score specific AUC and odds ratio




Figure S2: Correlation between pairs of proteins used in the protein score.
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C. Description of Proteins Used in the Protein Score

Inflammation Panel:

Hepatocyte Growth Factor (HGF):

The protein HGF and its receptor c-MET are involved in tissue repair and respond to tissue injury. HGF has been
proposed as a potential clinical biomarker for CVD*® HGF has already been shown to be associated with stroke,
CHD, atherosclerosis, and the progression of atherosclerosis in an ethnically diverse, general population. 3%

C-C motif chemokine 25 (CCL25):
CCL-25 is involved in T-cell development. T-cells are involved in the development and progression of CVDs,
including atherosclerosis.*

Immune Response Panel:

Protein FAM3B (FAM3B):

Vascular smooth muscle cells (VSMCs) play an important role in the development of CVDs. % FAM3B is secreted
with insulin and regulates glucose homeostasis. As such, dysregulation of FAM3B is associated with diabetes,
which is a risk factor known to be associated with CVD. 3%

Integrin a11 (ITGA11):
Integrins have two functions: 1) extracellular matrix cell attachment and 2) signal transduction from the extracellular
matrix.%” In mouse models, overexpression of integrin a11 induces cardiac fibrosis and left ventricular

hypertrophy.38

Interleukin-6 (1L6):

IL6 has been extensively studied in both healthy and HIV positive populations. IL6 is a marker of inflammation and
coagulation. Increased levels of plasma IL6 has been shown to associated with increased risk of CVD,
atherosclerosis, and mortality in an HIV positive population even when treated with ART":22:30

Cardiovascular 2 Panel:

Gastrotropin (GT):

Gastrotropin, also known as the ileal fatty acid binding protein, (FABP6) is a member of the fatty acid-binding
protein (FABPs) family, which regulates general metabolic function via FABPs central role in fatty acid transport,
metabolism, and storage. FABPs have been associated with a number of diseases including cardiovascular disease
and are thought to serve an integral role in metabolic function.3® FABP6 is more specifically known to be involved
in bile acid metabolism. There has been shown to be a protective association between FABP6 Thr79Met
polymorphism and incident type 2 diabetes.*°

Cardiovascular 3 Panel

Platelet-activating factor acetylhydrolase (PLA2G7):

PLA2G7 is found in both high-density lipoprotein (HDL) and low-density lipoprotein (LDL). In population studies
it has been shown that overexpression of PLA2G7 is associated with increased coronary heart disease (CHD). 334 |t
is thought that with individuals with low LDL cholesterol levels it can help predict CHD risk. 3334

Cardiometabolic Panel

Secretoglobin Family 3A Member (SCGB3A2):

A case-control study in a Korean population on SNPs in the SCGB3A2 gene potentially contributes to susceptibility
to asthma. #* The SCGB3AZ2 gene is also known as the uterus globulin associated protein 1 (UGRP1) found that
UGRP1 may be able to predict graves’ disease patients who develop hypothyroidism.*?



D. Sensitivity and Subgroup Analyses

When we added the inflammatory biomarkers D-dimer and hsCRP individually (as logz-transformed measures) to
the baseline model and we considered the protein score + baseline model, the protein score was again statistically
significant (p <0.0001) [Tables S6-S7]. Further, the AUCs and NRIs estimates from the baseline + protein score
model were again higher than those from the baseline + individual proteins models. With the exception of the
protein SCGB3A2, the proteins FAM3B, IL-6, HGF, GT, and PLA2G7 were each statistically significant (p-
value<0.05) when added to the baseline model.

Considering the 269 participants with complete data (92 cases and 177 controls) who were on ART at baseline, we
observed that a one standard deviation increase in the protein score was associated with an odds ratio for CVD of
1.93 (Cl: 1.35 - 2.78) [Table S8] compared to 2.17 (CI: 1.58 - 2.99) [Figure 1] in the combined data (i.e. data on
those with ART and no ART at baseline). Unlike in the combined data where IL6 was likely driving the effect of the
protein score, in this subpopulation, no individual protein had an AUC that was comparable to the protein score
(Table S8). Further, the AUC for the baseline model was 0.70 (ClI: 0.60- 0.80), and the AUC for the baseline +
protein score model was 0.74(ClI: 0.64 - 0.83). There was a 16.7% increase in prediction when the analysis was
restricted to those on ART at baseline, compared to a 17.4% increase in prediction for the full population. The NRI
for the protein score + baseline model was 0.45 (ClI: 0.20 - 0.69) in this subgroup as compared to 0.66 (Cl: 0.46 -
0.86) in the combined data. Table S8 gives the NRI and IDI estimate for the protein score + baseline model
restricted to individuals on ART at baseline as well as the incremental contributions of each protein.

When we restricted our analyses to individuals with no history of CVD (n=356, 110 cases and 246 controls), the
protein score was again statistically significant (Table S9). A one standard deviation increase in the protein score
was associated with an odds ratio for CVD of 2.16 (Cl: 1.57-2.96) compared to 2.17 (CI: 1.58 - 2.99) in the
combined data. The AUC for the baseline model was 0.66 (CI: 0.56-0.75). The AUC when PLA2G7 was added to
the baseline model was the same as the AUC when the protein score was added to the baseline model (0.70) but the
protein score + baseline model had a higher NRI (0.72 vs 0.32); the NRI for the full population was 0.66 (Cl: 0.46 -
0.86).

We considered a sensitivity analysis that included individuals with smoking status. Here, the sample size was 149
with 50 CVD cases and 99 CVD controls. When we added smoking status to the baseline model, the protein score
from the protein score + baseline model was statistically significant (p-value =0.0024) [Table S10]. On the other
hand, no individual protein achieved statistical significance when each was added to the baseline model that
included smoking status as a covariate. A one standard deviation increase in the protein score was associated with an
odds ratio for CVD of 2.85 (Cl: 1.45- 5.63). The AUC for the baseline model was 0.79 (CI: 0.68- 0.91), and the
AUC for the baseline + protein score model was 0.81 (Cl: 0.69 - 0.94). This corresponded to a 6.8% increase in
prediction compared to a 17.4% increase for the full population. Further, FAM3B, CCL25, GT, and PLA2G7 had
AUC values that were similar or slightly higher than the AUC from the protein score + baseline model (Table S11).
However, the NRI for these individual proteins were lower than the NRI from the baseline + protein score model.
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