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

Meta-analysis Results: A large number of studies over the past 20 years have guantified
phosphorylated tau protein in the cerebrospinal fluid of people with Alzheimer’s disease. Meta-
analysis of 94 studies shows a highly significant increase in the AD group, with overall levels being
nearly twofold higher than controls (effect size = 1.882, p < 0.0001). This meta-analysis includes all
phospho epitopes of tau; however, the majority of assays used antibodies targeting p181. Levels of
phospho-tau in CSF are thought to reflect neurofibrillary tangle pathology in the brain.

Study Effect Size (95 % CI) AD CTRL EffectSize LowerCl UpperCl % Weight
EI.IE EI.I4 Eliﬁ 1 EI 5|
Blennow, 1995 4 31 3.484 2.920 4,157 1.10
Vanmechelen, 2000 41 17 1.478 1.192 1.833 1.02
Hampel, 2001 17 12 24227 1.185 495.271 0.02
Itoh, 2001 236 95 3.167 2.734 3.668 1.15
Sjogren, 2001 41 17 1.453 1.170 1.804 1.02
Sjogren, 2001 19 17 1.133 0.905 1.418 1.00
Buerger, 2002 55 30 9.103 5.295 15.638 0.49
Nagga, 2002 23 27 1.212 0.977 1.502 1.02
Nagga, 2002 50 27 1.3195 1.140 1.526 115
Sjogren, 2002 19 17 1.637 1.269 2.111 0.94
Maddalena, 2003 51 31 1926 1.634 2.270 112
Zetterberg, 2004 20 20 2.122 2.044 2.204 1.28
Grossman, 2005 17 13 1.460 1.098 1941 0.88
Olsson, 2005 78 53 1.494 1.263 1.768 111
Vanderstichele, 2005 65 29 2.291 1.854 2.830 1.03
Blasko, 2006 23 27 2.583 2422 2.756 1.26
Engelborghs, 2006 201 148 1543 1.384 1.722 1.21
[bach, 2006 76 39 1.681 1.469 1.925 1.17
Vanderstichele, 2006 94 60 1912 1.679 2.177 1.18
de Jong, 2006 61 30 1.943 1.669 2.263 1.14
Andersson, 2007 567 131 1311 1.305 1.317 1.29
Fagan, 2007 16 90 1.403 1.040 1.894 0.86
Fagan, 2007 33 90 1.484 1.213 1.815 1.05
Pijnenburg, 2007 20 25 1.644 1211 2231 0.85
Borroni, 2008 29 27 4.148 3.150 5.463 0.90
Engelborghs, 2008 51 97 1.665 1.463 1.894 1.18
Galimberti, 2008 43 30 2.602 1.925 3.511 0.86
Lee, 2008 33 24 1.639 1.297 2.072 0.98
Parnetti, 2008 23 20 2.833 2.305 3.483 1.04
Blom, 2009 47 35 1.537 1.309 1.804 1.13
Borroni, 2009 14 12 5321 3.556 7.962 0.67
Bostrdom, 2009 159 49 1.657 1.505 1.825 1.22
Fagan, 2009 29 6o 1.344 1.069 1.691 0.99
Fellgiebel, 2009 20 10 2.180 1.502 3.165 0.72
Henneman, 2009 31 19 1.460 1.094 1.950 0.88
Paraskevas, 2009 92 68 1.584 1.361 1.843 1.14
Popp, 2009 54 98 9.298 8.186 10.561 1.18
Shaw, 2009 100 114 1.680 1.454 1941 115
Sjolander, 2009 265 53 1.377 1.358 1.397 1.29
Thomann, 2009 16 15 1.811 1.535 2.130 1.12
Verbeek, 2009 72 58 2.296 2.007 2.628 1.17
Yaka, 2009 15 15 1.451 1.061 1.986 0.83
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Zhang, 2009 - | 162 59 1300 1.185 1.426 1.23
Alves, 2010 — — 20 36 1745 1.386 2.197 0.99
Craig-Schapiro, 2010 - 20 198  1.400 1.157 1.694 1.07
Craig-Schapiro, 2010 i 65 198  1.545 1.342 1.779 1.16
Exalto, 2010 s 58 91  1.809 1.580 2.070 117
Hertze, 2010 — — 94 38 1742 1.410 2.152 1.03
Landgren, 2010 . 801 286 1311 1.254 1.370 1.27
Mulder, 2010 — 17 12 2.047 1.864 2.247 1.23
Riepe, 2010 . 106 30  1.446 1.189 1.760 1.06
Sluimer, 2010 —e— 47 23 1422 1.116 1.811 0.97
Spies, 2010 I 69 47  2.265 1.960 2,618 1.15
Sundeldf, 2010 -+ 101 28 1654 1.391 1.967 1.10
Thorsell, 2010 - 10 11  2.489 1.701 3.644 0.71
Verwey, 2010 - - 60 40  2.045 1.784 2.346 1.16
Bibl, 2011 . 25 20 2073 1.679 2.558 1.03
Bjerke, 2011 — =+ 30 30 1598 1.276 2.000 1.00
Johansson, 2011 - 18 20  1.687 1.389 2.048 1.06
Rami, 2011 — 18 19 1.606 1.171 2.204 0.82
Shi, 2011 B 50 137 1949 1.661 2.287 1.13
Tarawneh, 2011 5 98 211 1.667 1.495 1.858 1.21
Arlt, 2012 - 51 98 1774 1.529 2.058 1.15
Bartos, 2012 — — 25 25 2054 1.614 2614 0.97
Hall, 2012 . 48 107 1.852 1.647 2.082 1.20
Malnar, 2012 1™ 13 11  2.056 1.244 3.400 0.53
Rosén, 2012 = 72 65 1778 1.528 2.068 1.14
Santos, 2012 14 12 3.025 2.491 3.673 1.06
Tarawneh, 2012 . 60 211 1.648 1.619 1.678 1.28
Abraham, 2013 — — 23 21 2.042 1.541 2.706 0.89
Hu, 2013 — . 25 13 1.865 1.266 2.746 0.70
Kaerst, 2013 —— 47 21 2242 1.732 2.903 0.94
Kandimalla, 2013 : 23 23 2505 2.149 2921 1.14
Kramberger, 2013 - 117 231 1960 1.742 2.205 1.19
Krut, 2013 —— 21 43 2366 1.841 3.040 0.95
Li, 2013 — = 21 23 1716 1.377 2.139 1.01
Luo, 2013 B 61 40  1.549 1.371 1.750 1.19
Molinuevo, 2013 i 98 47 1959 1.618 2.372 1.07
Molinuevo, 2013 = 47 12 1919 1.632 2.255 1.12
Molinuevo, 2013 — — 34 44 1770 1.427 2.195 1.02
Olsson, 2013 = 96 65  1.683 1.406 2.015 1.09
Alcolea, 2014 - 50 24 2073 1.806 2.379 1.16
Arodin, 2014 . 18 16  2.103 1.674 2.641 1.00
Arodin, 2014 — — 22 16 1476 1.194 1.825 1.03
Deuschle, 2014 - 10 10  1.410 0.973 2.043 0.73
Duits, 2014 »! 631 251 1712 1.601 1.829 1.26
Hanzel, 2014 - 32 31 1925 1.591 2.327 1.07
Hertze, 2014 i 92 72 4194 3.511 5.008 1.09
Kester, 2014 - 547 337 1894 1.779 2.016 1.26
Kristofikova, 2014 — — 35 15  2.029 1.533 2.685 0.89
Li, 2014 = 21 22 1716 1.371 2.149 1.00
Lodeiro, 2014 »! 23 19 1709 1.623 1.798 1.27
Monge-Argilés, 2014 . 30 28 2113 1.787 2.499 111
Schmidt, 2014 — — 32 32 2334 1.888 2.885 1.03
Slaets, 2014 = 124 29 1549 1.308 1.835 1.11
Wagshal, 2014 — 37 37 1536 1.242 1.900 1.03
All Studies ‘:31 7498 5126 1.882 1.794 1.974 100
p<0.0001
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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
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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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