ALZBIOMARKER
Alzheimer's Disease vs Control: tau-total (CSF)

Meta-analysis Results: A large number of studies over the past 20 years have quantified tau
protein in the cerebrospinal fluid of people with Alzheimer's disease. Meta-analysis of 159 studies
shows a consistent and highly significant increase in the AD group, with overall levels 2.5-fold
higher than controls (effect size = 2.535, p < 0.0001). Levels of tau protein in the CSF are thought to
reflect neurodegeneration in the brain.

Study Effect Size (95 % CI) AD CTRL EffectSize LowerCl UpperCl % Weight
EI.IE D.I%‘: l]iﬁ 1 EI 5|
Vandermeeren, 1993 b 27 51 105.000 27.348 434,441 0.08
Arai, 1995 g » 70 19 8.578 6.589 11.168 0.58
Blennow, 1995 - = 44 31 2.832 2.356 3.406 0.67
Hock, 1995 - 19 18 2.593 2.380 2.824 0.75
Motter, 1995 — — 37 20 2.561 2.024 3.242 0.62
Munroe, 1995 —— 24 14 1.752 1.288 2.384 0.54
Skoog, 1995 —_— 11 35 1.485 1.097 2.012 0.54
Tato, 1995 » 23 23 10.731 8.555 13.460 0.63
Vigo-Pelfrey, 1995 —i— | 71 26 1.900 1.565 2.307 0.66
Rosler, 1996 . 20 12 3.798 3.579 4.029 0.77
Rosler, 1996 —i— 16 10 2.763 2.066 3.693 0.55
Galasko, 1997 — - 36 14 2.876 2.1486 3.854 0.55
Riemenschneider, 1997 . 39 30 4173 4.004 4,349 0.77
Andreasen, 1998 — + 43 18 4,189 3.432 5.114 0.65
Arai, 1998 —» 69 17 4433 3.198 6.147 0.51
Franciotta, 1998 - 31 30 4920 4,579 5.286 0.76
Galasko, 1998 - — 82 60 1.713 1.415 2.074 0.66
Kanai, 1998 —.— 93 41 2.250 1.808 2.801 0.63
Kurz, 1998 P — b 19 36 3.829 2.779 5.276 0.52
Kurz, 1998 L — 21 36 4403 3.278 5.913 0.55
Morihara, 1998 —— - 11 14 3.120 2.290 4,252 0.53
Shoji, 1998 ——— 55 34 2.138 1.635 2.795 0.58
Andreasen, 1999 o 133 65 2912 2.487 3.410 0.70
Andreasen, 19959 - - 274 B 3.040 2.688 3.437 0.73
Biirger née Buch, 1999 ——— 38 28 2.125 1.509 2991 0.50
Hampel, 1999 —— £5 19 2310 1.606 3.322 0.44
Hulstaert, 1999 -+ 150 100 2276 1.936 2.676 0.69
Martinez, 1999 5 b 10 10 5443 2.936 10.092 0.27
Morikawa, 1999 : 4 36 23 5.005 3.602 6.955 0.51
Kahle, 2000 —I— 30 16 2471 1.642 3.717 0.43
Kanemaru, 2000 i —— 24 19 3.997 2.695 5.928 0.45
Pratico, 2000 -.- 14 10 2406 2.103 2.753 0.72
Sjogren, 2000 — — a0 32 2420 1.874 3.125 0.59
Sjogren, 2000 —.— 21 18 1.864 1.392 2495 0.55
Sjogren, 2000 —— 21 18 2.003 1.466 2.736 0.53
Tarkowski, 2000 . 52 25 1.509 1.442 1.579 0.77
Vanmechelen, 2000 — — 41 17 2422 1.987 2951 0.66
Andreasen, 2001 — — 35 19 1.691 1311 2.180 0.59
Andreasen, 2001 -+ — 105 18 2.875 2.337 3.537 0.65
Andreasen, 2001 —.— o8 18 2.648 2.157 3.251 0.65
Hampel, 2001 —.— 17 12 1.589 1.220 2.071 0.58
Itoh, 2001 —.— 236 95 3.028 2.575 3.560 0.69
Maruyama, 2001 —— 54 15 3.511 2.568 4.800 0.53
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Rasler, 2001 . . 27 49  3.202 3.073 3.337 0.77
Sjogren, 2001 — 22 20 2071 1.498 2.865 0.52
Sjogren, 2001 —— 47 12 2373 1.832 3.075 0.59
Sjogren, 2001 —— 19 17 1969 1.613 2.403 0.65
Sjogren, 2001 —— 41 17 2410 1.977 2.938 0.66
Tarkowski, 2001 —— 20 15  3.268 2.385 4.478 0.53
Buerger, 2002 —— 55 30 2919 2.304 3.699 0.61
Mulder, 2002 —— 20 20 2231 1.655 3.007 0.55
Niagga, 2002 —_— 50 27 1765 1.385 2.250 0.61
Niagga, 2002 — — 23 27 1.805 1.255 2.597 0.48
Okamura, 2002 — — 23 19 2.558 1.985 3.295 0.60
Shoji, 2002 e 366 181  2.886 2.592 3.214 0.74
Sjogren, 2002 — — 19 17  2.687 2.125 3.398 0.62
Clark, 2003 —® &0 73 4479 3.523 5.694 0.61
Gémez-Tortosa, 2003 4 33 46 2.500 1.603 3.899 0.40
Kapaki, 2003 — - 49 49 3762 3.070 4,610 0.65
Schonknecht, 2003 — B8 17  2.234 1.762 2.833 0.61
Sunderland, 2003 - - 131 72 2621 2.161 3.178 0.66
Hampel, 2004 —— 93 10  2.126 1.694 2.668 0.62
Lins, 2004 o | 12 12 3.248 3.024 3.489 0.76
Sunderland, 2004 T - 150 142 2.837 2.452 3.283 0.71
Zetterberg, 2004 . 20 20  3.175 3.023 3.333 0.77
Grossman, 2005 — 17 13 2.058 1.473 2.874 0.51
Ivanoiu, 2005 - - 75 38 2.619 2.175 3.155 0.67
Kapaki, 2005 . —#@ 33 50  4.083 3.285 5.076 0.63
Olsson, 2005 . 78 53 2.059 1.752 2.419 0.69
Vanderstichele, 2005 - - 66 29  1.642 1.366 1.973 0.67
Blasko, 2006 - 23 27 2412 2.205 2.638 0.75
Engelborghs, 2006 - - 201 148 2.076 1.803 2.390 0.71
Ibach, 2006 — - 76 39 2470 2.024 3.014 0.65
Vanderstichele, 2006 - 94 60  2.863 2.402 3.414 0.68
de Jong, 2006 i — 61 30  3.332 2.677 4.145 0.63
Andersson, 2007 . 599 161  1.903 1.893 1914 0.78
Fagan, 2007 — 16 90 1772 1.357 2314 0.58
Fagan, 2007 — — 33 90 1708 1.386 2.104 0.64
Paradowski, 2007 - - 57 47 1416 1.168 1.717 0.66
Pijnenburg, 2007 — 20 25 2240 1.528 3.283 0.46
Bian, 2008 —— 19 13 2.007 1.459 2.759 0.52
Borroni, 2008  —— 29 27 3.862 3.043 4,902 0.61
Chei, 2008 - : 11 13 1.333 0.780 2.280 0.33
Engelborghs, 2008 - 51 97 2424 2.006 2.930 0.67
Galimberti, 2008 ;. —» 43 30 4257 3.323 5.452 0.60
Gloeckner, 2008 -— 23 19 2113 1.348 3.310 0.39
Lee, 2008 — — 33 24 1861 1.390 2.491 0.55
Palumbo, 2008 . 3 76 30  3.442 2.922 4,055 0.69
Parnetti, 2008 5 P 23 20 5424 3.923 7.498 0.52
Zhang, 2008 . | 48 95  2.065 2.016 2.114 0.78
Blom, 2009 — — 47 35 2496 1.926 3.235 0.59
Borroni, 2009 P —® 14 12 4700 3.195 6.914 0.45
Bostrém, 2009 - 159 49 2330 1.965 2.762 0.68
Buchhave, 2009 — — 100 34  1.682 1.367 2.070 0.65
Buchhave, 2009 — — 45 34 1.609 1.275 2.031 0.62
Fagan, 2009 — — 29 69  1.599 1.254 2.039 0.61
Henneman, 2009 — 31 19 1877 1.184 2.977 0.38
Lin, 2009 . 28 21 2591 2.472 2.716 0.77
Paraskevas, 2009 e 92 68  3.591 3.031 4,255 0.68
Shaw, 2009 w 100 114  1.743 1.543 1.969 0.73
Sjolander, 2009 . 265 53 1.996 1.966 2.026 0.78
Thomann, 2009 —— 16 15 2414 1.934 3.013 0.63
Tolboom, 2009 — — 15 10  2.848 2.009 4,039 0.49
Verbeek, 2009 e 72 58 3312 2.834 3.870 0.70
Zhang, 2009 — e 162 59 1912 1.661 2.200 0.71
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Alves, 2010 —— 20 36 1908 1.457 2.498 0.58
Craig-Schapiro, 2010 - - 65 198 1773 1.534 2.049 0.71
Craig-Schapiro, 2010 - = 29 198 1.816 1.504 2.192 0.67
Exalto, 2010 . R 58 91 2432 2.080 2.843 0.70
Hertze, 2010 —_— 94 38 1945 1.570 2.410 0.64
Ikeuchi, 2010 — 29 27  3.250 2.352 4491 0.52
Landgren, 2010 . 801 286 1904 1.792 2.023 0.77
Mulder, 2010 . 17 12 2.605 2.335 2.908 0.74
Riepe, 2010 —— 106 30  2.004 1.470 2.731 0.53
Sluimer, 2010 — 47 23 1792 1.220 2.632 0.45
Spies, 2010 | .- 69 47  3.213 2.722 3.792 0.69
Sundelaf, 2010 — + 101 28 2272 1.843 2.799 0.64
Thorsell, 2010 . 10 11 2902 1.777 4,740 0.36
Verwey, 2010 -+ - 60 40  2.836 2.363 3.403 0.67
Bibl, 2011 —— 25 20 2.385 1.738 3.273 0.53
Bjerke, 2011 —8-— 30 30 2233 1.709 2918 0.58
Chalbot, 2011 —o— 54 21 2407 1.955 2.963 0.65
Chalbot, 2011 — + 85 21  2.259 1.823 2.800 0.64
Ewers, 2011 —— 28 19 2611 1.823 3.740 0.48
Johanssomn, 2011 — + 18 20  2.245 1.826 2.760 0.65
Rami, 2011 ——— 18 19  2.040 1.423 2924 0.48
Shi, 2011 - g 50 137 1525 1.350 1.723 0.73
Smach, 2011 = 70 30  1.767 1.528 2.043 0.71
Tarawneh, 2011 - 98 211 2.041 1.814 2.296 0.73
Bartos, 2012  — 25 25  3.667 2.737 4911 0.55
Hall, 2012 - 48 107 1659 1.370 2.009 0.66
Jellinger, 2012 . - 27 17  3.398 3.210 3.597 0.77
Malnar, 2012 - g 13 11 1588 0.859 2.936 0.28
Rosén, 2012 - 72 65  1.853 1.540 2.231 0.67
Santos, 2012 : — 14 12 3722 3.017 4,592 0.64
Tarawneh, 2012 . | 60 211 1953 1.921 1.984 0.78
Abraham, 2013 — — 23 21 2657 1.977 3.572 0.55
Hu, 2013 —— 25 13 2.366 1.646 3.400 0.48
Kaerst, 2013 -+ — 47 21 2985 2.315 3.849 0.59
Kramberger, 2013 - 117 231 2551 2.286 2.847 0.74
Krut, 2013 — 21 43 3.445 2.578 4,603 0.55
Li, 2013 — 21 23 2294 1.770 2973 0.59
Luo, 2013 - 61 40 2521 2.236 2.842 0.73
Molinuevo, 2013 : —.— 47 12 3.740 2.995 4,670 0.63
Molinuevo, 2013 - 98 47  3.430 2.411 4,881 0.49
Molinuevo, 2013 —— 34 44 2321 1.692 3.184 0.53
Olsson, 2013 - = 96 65 1878 1.571 2.247 0.68
Tsolakidou, 2013 . —# 63 12 4819 3.580 6.488 0.55
Alcolea, 2014 | — 59 24  3.185 2.651 3.826 0.67
Arodin, 2014 ——- 22 16 2134 1.640 2.775 0.58
Arodin, 2014 — — 18 16  2.550 1.999 3.254 0.61
Deuschle, 2014 —a— 10 10 1557 1.153 2.102 0.54
Duits, 2014 - 631 251 2.285 2.080 2.509 0.75
Hanzel, 2014 . 32 31 2913 2.318 3.661 0.62
Hertze, 2014 - 92 72 1821 1.541 2.152 0.69
Kester, 2014 - 547 337 2592 2.380 2.823 0.75
Kristofikova, 2014 —— 35 15  3.137 2.264 4346 0.52
Li, 2014 —— 21 22 2291 1.757 2.986 0.58
Lodeiro, 2014 — 23 19 2072 1.488 2.885 0.51
Monge-Argilés, 2014 — 30 28 3425 2.556 4590 0.55
Schmidt, 2014 | — 32 32 3432 2.715 4339 0.62
Slaets, 2014 —- 124 29  2.049 1.667 2.518 0.65
Wagshal, 2014 —— 37 37 1.752 1.369 2.242 0.60
Zwan, 2014 —— 64 16 2144 1.549 2.968 0.52
All Studies {3" 11341 7086 2.535 2.435 2.639 100
p<0.0001
0.2 0.4 0.6 2 5
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How to interpret a forest plot: Each individual effect size (ES) is a ratio of the mean biomarker level in one condition over the mean level in another condition, An ES equal to 1
means that the two conditions had identical mean values. An ES > 1 indicates higher levels in the first condition, whereas an ES < 1 indicates lower levels in the first condition. The
overall ES, indicated by a black diamond, is a weighted average of the individual effect sizes. The weight of each data point was determined by the inverse of the variance and is

reflected in the size of each square. The width of the overall ES diamond is determined by the 95 percent confidence interval, Data out of range of the scale, including ES and
confidence intervals, are indicated by an arrowhead at the edge of the plot, when applicable.
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