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CTCTS:S: Statistical ChallengesStatistical Challenges
The Human Genome The Human Genome 
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• Restricted to uni/bi-variate data and simple designs 

UU--StatisticsStatistics forfor TranslationalTranslational ScienceScience

Do not assume that all differences of the same 
magnitude have the same relevance.

Advantage over methods based on linear models:

• Are robust to the effect of outliers
• Insure that statistical results are biologically meaningful

• Do not require data to be transformed prior to 
statistical analysis 

U-statistics lack of a unifying theory:

• Risk of accidental misspecification
• Hodgepodge of methods
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u scores are 
computed as
#(lower profiles)#(lower profiles) −−
#(higher profiles)#(higher profiles).
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How to Score Multivariate DataHow to Score Multivariate Data
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µµScores in Phenomics: FAScores in Phenomics: FA
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1 2.09 11.0 4.66 19.1 13245 99999 7510 99999 7510 99999 7510 99999 7510 99999 7510 99999 7510 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
1 #### ##### 4.31 47.3 -1 99999 -1 99999 -1 99999 -1 99999 -1 99999 -1 99999 -1 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1.46 9.6 6.53 7.0 -1 99999 11599 11914 11599 99999 11599 99999 11599 99999 11599 99999 11599 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1.00 14.0 7.55 55.1 12406 99999 9830 99999 9830 99999 9830 99999 9830 99999 9830 99999 9830 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.39 12.7 2.82 17.5 -1 99999 5076 99999 5076 99999 5076 99999 5076 99999 5076 99999 5076 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### ##### ##### 12653 99999 11427 99999 11427 99999 11427 99999 11427 99999 11427 99999 11427 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.00 12.0 5.84 76.0 -1 99999 6857 99999 6857 99999 6857 99999 6857 99999 6857 99999 6857 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1.00 18.0 4.13 46.0 7642 99999 6689 99999 6689 99999 3628 3629 3628 3629 3628 3629 6689 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### 1.93 60.0 -1 99999 320 99999 320 99999 320 99999 320 99999 320 99999 320 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### ##### ##### -1 99999 4291 99999 4291 99999 4291 99999 4291 99999 4291 99999 4291 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### ##### ##### -1 99999 4053 99999 4053 99999 4053 99999 4053 99999 4053 99999 4053 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### 4.50 80.0 7629 99999 6463 99999 6463 99999 6463 99999 6463 99999 6463 99999 6463 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.64 28.0 1.54 24.0 -1 99999 30 99999 30 99999 30 99999 30 99999 30 99999 30 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.33 30.0 1.78 69.2 -1 99999 4997 99999 4997 99999 4997 99999 4997 99999 4997 99999 4997 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.50 16.0 2.27 44.0 -1 99999 51 99999 51 99999 51 99999 51 99999 51 99999 51 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### 4.56 90.0 -1 99999 9159 99999 9159 99999 9159 99999 9159 99999 9159 99999 9159 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### ##### ##### -1 99999 30 99999 30 99999 30 99999 30 99999 30 99999 30 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### ##### ##### -1 99999 2 99999 2 99999 2 99999 2 99999 2 99999 2 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2.07 60.0 2.08 50.0 -1 99999 4999 99999 4999 99999 4999 99999 4999 99999 4999 99999 4999 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.14 14.0 10.59 62.9 17400 99999 13152 99999 13152 99999 13152 99999 13152 99999 13152 99999 13152 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.00 14.0 8.87 29.2 7403 99999 6185 99999 6185 99999 3851 99999 3851 99999 3851 99999 6185 6801 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.14 14.0 8.39 34.8 9662 9662 5018 8022 5018 8022 5018 99999 5018 99999 5018 99999 5018 8509 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### 7.00 90.0 3711 99999 3237 99999 3237 99999 1914 99999 1914 99999 1914 99999 3237 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.00 8.0 2.15 26.0 3362 99999 5505 99999 5505 99999 3361 3362 3361 3362 3361 3362 5505 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.13 16.0 6.58 95.0 5975 99999 4986 99999 4986 99999 4986 99999 4986 99999 4986 99999 4986 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1.00 14.0 7.87 27.0 7671 99999 4231 99999 4231 99999 3286 3287 3286 3287 3286 3287 4231 99999 0 0 0 0 0 0 1 1 0 0 0 0 0
1 1.68 14.0 2.86 5.6 12044 99999 9270 99999 9270 99999 2470 2835 2470 2835 2470 2835 9270 99999 0 0 0 0 0 0 0 1 1 1 0 0 0
1 #### ##### 5.72 20.3 2878 99999 35 99999 35 99999 35 99999 35 99999 35 99999 35 99999 0 0 0 0 0 0 1 0 0 1 0 0 0
1 0.86 14.0 7.25 24.0 2362 99999 1075 99999 1075 99999 1075 99999 1075 99999 1075 99999 1075 99999 0 1 0 0 0 0 0 1 0 0 0 0 0
0 1.50 12.0 10.95 75.0 -1 15535 14618 99999 14618 99999 14618 99999 14618 99999 14618 99999 14618 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.00 24.0 2.00 21.1 12327 12327 11147 99999 11147 99999 11147 99999 11147 99999 11147 99999 11147 99999 0 0 0 0 0 0 0 0 1 1 0 0 0
0 1.20 10.0 4.50 91.4 824 99999 838 99999 838 99999 838 99999 838 99999 838 99999 838 99999 0 0 0 0 0 0 1 0 0 0 0 0 0
0 1.11 18.0 4.83 90.0 171 99999 66 99999 66 99999 66 99999 66 99999 66 99999 66 99999 0 0 0 0 0 0 1 0 0 0 0 0 0
0 #### ##### 6.00 80.0 6380 99999 4399 99999 4399 99999 3814 3814 3814 3814 3814 3814 4399 99999 0 0 0 0 0 0 0 1 1 0 0 0 0
0 #### ##### 8.45 100.0 -1 99999 9502 99999 9502 99999 9502 99999 9502 99999 9502 99999 9502 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.00 8.0 ##### ##### 4383 4383 4211 4383 4211 4383 5645 99999 5645 99999 5645 99999 5645 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.71 28.0 9.33 90.0 15080 15080 14626 14627 14626 14627 15000 99999 15000 99999 15000 99999 15000 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.38 16.0 10.96 93.3 11499 99999 11392 99999 11392 99999 5229 5229 5229 99999 5229 5229 11392 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.00 6.0 6.60 80.6 10386 99999 6266 8922 6266 8922 2536 3631 2536 3631 2536 3631 6266 8921 0 0 0 0 0 0 0 1 1 1 0 1 1
1 1.47 25.3 8.21 33.0 13018 13142 3005 7971 9805 12530 3005 3005 3005 3005 3005 3005 9805 12530 0 0 0 0 1 0 1 1 0 1 0 0 0
0 1.25 8.0 8.08 100.0 7906 7906 4029 7641 4029 7602 4029 4030 4029 4030 4029 4030 4029 7509 0 0 0 0 0 0 0 1 0 0 1 0 0
1 1.17 12.0 4.48 82.9 2933 99999 2933 99999 2933 99999 2918 2918 2918 99999 2918 99999 2933 99999 1 0 0 0 0 0 0 1 0 0 1 1 0
0 #### ##### 30.72 90.0 2191 99999 21 99999 21 99999 21 99999 21 99999 21 99999 21 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1.50 16.0 5.42 48.0 4139 4139 4138 4139 4138 4139 9101 99999 9101 99999 9101 99999 9101 99999 0 0 0 0 0 0 0 0 1 1 0 0 0
1 #### ##### 4.08 60.0 1477 99999 683 99999 683 99999 683 1475 683 99999 683 99999 683 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 6.30 100.0 -1 99999 5666 99999 5666 99999 4670 4671 4670 4671 4670 4671 4670 5477 0 0 0 0 0 0 0 1 0 0 1 0 1
0 #### ##### 6.09 73.3 5023 99999 496 99999 496 99999 496 99999 496 99999 496 99999 496 99999 0 0 0 0 0 0 0 1 0 1 0 0 0
0 1.13 16.0 6.96 92.0 7312 7312 10828 99999 10828 99999 2281 2281 2281 2281 2281 2281 10828 99999 0 0 0 0 0 0 0 0 0 1 0 0 0
0 1.00 2.0 4.85 90.0 2970 99999 2058 2536 2058 2536 2058 2487 2058 2487 2058 99999 2058 2563 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.25 8.0 5.95 76.0 5538 99999 5548 99999 5548 99999 1631 1632 1631 1632 1631 1632 5548 99999 0 0 0 0 0 0 1 0 0 0 0 0 0
0 2.10 20.0 9.17 90.0 12720 12720 2556 10680 10747 99999 2556 5446 2556 5446 2556 5446 10747 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
0 1.41 34.0 8.00 96.0 5224 5224 4096 99999 4096 99999 3218 3219 3218 3219 3218 3219 4096 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1.23 26.0 4.00 37.1 -99999 3311 756 3075 756 2701 756 99999 756 99999 756 99999 3287 99999 0 0 0 0 1 0 0 0 0 0 0 0 0
0 1.00 8.0 10.33 90.0 6414 6414 5731 99999 5731 99999 5560 5560 5560 5560 5560 5560 5731 99999 0 0 0 0 0 0 1 1 1 0 0 0 0
0 2.00 18.0 8.60 100.0 12728 12728 14211 99999 14211 99999 10710 10711 10710 10711 10710 10711 14211 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 8.20 100.0 -1 99999 3305 99999 3305 99999 2689 2690 2689 99999 2689 99999 3305 99999 0 0 0 0 0 0 0 0 1 0 0 0 0
0 1.22 18.0 8.96 74.3 4069 99999 3169 99999 3169 99999 2185 2186 2185 2186 2185 2186 3169 99999 0 0 0 0 0 0 0 0 0 1 0 0 0
0 1.40 10.0 8.37 100.0 182 99999 63 99999 63 99999 63 99999 63 99999 63 99999 63 99999 0 0 0 1 0 0 0 0 0 0 0 0 0
0 1.00 8.0 7.35 85.0 1861 99999 1861 99999 1861 99999 1633 1634 1633 1634 1633 99999 1861 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 9.07 100.0 11053 99999 8919 99999 8919 99999 8151 99999 8151 8151 8151 99999 8919 99999 0 0 0 0 0 0 0 1 1 0 0 0 0
0 #### ##### 4.78 60.0 -1 99999 2369 99999 2369 99999 2083 2084 2083 2084 2083 99999 2369 99999 0 0 0 0 0 0 0 1 1 1 0 0 0
0 1.00 6.0 8.34 91.4 2843 99999 1358 99999 1358 99999 1358 99999 1358 99999 1358 99999 1358 99999 0 0 0 0 0 0 1 1 0 0 0 1 0
1 1.50 20.0 8.94 48.6 3426 99999 2139 99999 2139 99999 1646 1647 1646 1647 1646 1647 2139 99999 0 1 0 0 1 0 0 1 0 0 0 0 0
0 1.90 20.0 11.15 80.0 11718 11718 8400 10572 10751 99999 8400 8401 8400 8401 8400 99999 10751 11362 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 8.78 90.0 -1 99999 3177 99999 3177 99999 2828 2828 2828 2828 2828 2828 3177 99999 0 0 0 0 0 0 0 1 1 0 0 0 0
0 1.00 10.0 5.75 80.0 2604 99999 7328 99999 7328 99999 2292 2292 2292 2292 2292 2292 7328 99999 0 0 0 0 0 0 1 1 1 1 0 0 0
1 1.14 14.0 6.70 32.0 5218 99999 1719 99999 1719 99999 1652 1653 1652 1653 1652 1653 1719 4340 0 0 0 0 1 0 0 0 0 1 1 1 0
0 #### ##### 8.48 100.0 6522 99999 1225 99999 1225 99999 1000 99999 1000 99999 1000 99999 1225 5431 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 17.15 66.7 -1 99999 2957 99999 2957 99999 2957 99999 2957 99999 2957 99999 2957 99999 0 0 0 0 0 0 1 0 1 0 0 0 0
0 3.00 18.0 11.10 100.0 13200 13719 12781 13553 12781 13553 12132 12133 12132 12133 12132 12133 12781 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.33 12.0 10.89 92.5 8671 99999 8557 99999 8557 99999 2400 2401 2400 99999 2400 2401 8557 99999 1 0 0 0 1 0 0 0 0 0 0 0 0
0 #### ##### 4.74 95.0 -1 99999 2677 99999 2677 99999 2530 2531 2530 2531 2530 2531 2677 99999 0 0 0 0 0 0 0 1 1 1 0 0 0
0 1.67 6.0 10.21 16.0 2221 99999 1706 99999 1706 99999 1685 1686 1685 1686 1685 99999 1706 2040 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 4.91 73.3 -1 99999 2923 99999 2923 99999 2697 2706 2697 2706 2697 99999 2923 99999 0 0 0 0 1 0 0 1 1 1 0 0 0
0 1.60 30.0 5.63 95.0 6453 6453 3991 5957 3991 5957 3991 3992 3991 3992 3991 3992 6374 6376 0 1 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 7.78 90.0 1633 99999 3691 99999 3691 99999 1083 1084 1083 1084 1083 99999 3691 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
0 1.14 14.0 8.45 80.0 6025 6025 1925 5852 1925 5852 1925 1925 1925 1925 1925 1925 10472 99999 0 0 0 0 0 0 1 1 0 0 0 0 0
0 #### ##### 5.40 26.3 -1 99999 7588 99999 7588 99999 5450 5451 5450 5451 5450 5451 5450 6967 1 0 0 0 0 0 0 1 1 1 0 0 1
1 #### ##### 10.31 43.3 -99999 4811 3100 99999 3100 99999 2168 2168 2168 2168 2168 2168 3100 99999 0 0 0 0 1 0 1 1 1 1 0 1 0
1 2.20 10.0 11.87 37.5 1882 99999 14 99999 14 99999 14 99999 14 99999 14 99999 14 1719 0 0 1 0 0 0 1 0 0 0 0 0 0
0 #### ##### ##### ##### 6857 6857 7496 99999 7496 99999 5572 5573 5572 5573 5572 5573 5572 5661 0 0 0 0 0 1 0 1 0 1 0 0 0
0 2.06 32.0 10.96 100.0 12424 9670 9490 99999 9490 99999 9133 99999 9133 99999 9133 99999 9490 9670 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1.33 30.0 11.67 36.2 4868 99999 1629 99999 1629 99999 200 99999 200 99999 200 99999 1629 1922 0 0 0 0 0 0 1 0 0 1 0 0 0
0 #### ##### 8.45 88.0 5115 5115 3060 4852 3060 99999 3044 3045 3044 3045 3044 3045 3060 4886 0 0 0 0 0 0 1 1 0 0 0 0 1
0 5.00 38.5 ##### ##### -1 99999 25 99999 25 99999 25 99999 25 99999 25 99999 25 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.64 28.0 10.60 100.0 4204 99999 3930 99999 3930 99999 3729 99999 3729 99999 3729 99999 3930 3941 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.33 18.0 13.03 27.9 5375 99999 3064 3270 3064 3270 3064 3065 3064 3065 3064 3065 3354 3485 0 0 0 0 0 0 0 1 1 1 0 0 0
0 1.33 6.0 6.71 92.7 5470 5470 2849 99999 2849 99999 2718 2718 2718 2718 2718 2718 2849 5299 1 1 0 0 0 0 0 1 1 1 0 0 0
0 #### ##### 7.35 100.0 -1 99999 3987 99999 3987 99999 3987 4018 3987 4018 3987 99999 3987 99999 0 0 0 0 0 0 1 1 1 1 0 0 0
0 2.07 28.0 8.07 93.3 3035 99999 2560 99999 2560 99999 2270 2271 2270 2271 2270 2271 2560 99999 0 0 0 0 0 0 0 0 1 0 0 0 0
0 1.50 24.0 13.46 34.3 -1 99999 1543 99999 1543 99999 1543 99999 1543 99999 1543 99999 1543 1738 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.08 26.0 13.18 40.6 6139 99999 1307 1459 1565 3925 1307 1307 1307 99999 1307 99999 1565 3953 0 0 0 0 0 0 0 0 0 0 0 0 0
0 4.33 6.0 7.68 30.9 8592 99999 6266 99999 6266 99999 2536 4028 2536 4028 2536 4028 6266 8921 0 0 0 0 1 1 0 1 1 1 0 1 1
1 1.11 18.0 5.73 44.0 5726 99999 2738 99999 2738 99999 1936 1937 1936 1937 1936 99999 2738 99999 0 0 1 0 0 1 1 1 1 1 1 1 1
0 #### ##### ##### ##### -1 99999 2255 99999 2255 99999 1783 1784 1783 1784 1783 1784 2255 99999 0 0 0 0 0 0 0 0 1 0 0 0 0
0 1.00 10.0 10.76 97.7 3364 3364 2837 99999 2837 99999 2734 2735 2734 2735 2734 2735 2837 99999 0 0 0 0 0 0 0 0 1 0 0 0 1
0 #### ##### ##### 92.0 5298 5298 9088 99999 9088 99999 2803 2804 2803 2804 2803 2804 2803 5280 0 0 0 0 0 0 0 0 0 1 0 1 0
0 1.17 12.0 5.68 12.6 5768 99999 721 99999 721 99999 682 682 682 682 682 99999 721 2093 0 0 0 0 0 0 0 1 0 1 0 0 0
0 1.00 2.0 1.00 2.0 10555 99999 7437 9113 7437 99999 1732 1732 1732 1732 1732 1732 1732 3558 1 1 0 0 1 1 1 1 1 1 0 1 0
0 2.83 24.0 11.65 100.0 13993 13993 7971 9494 9512 99999 7971 7972 7971 7972 7971 7972 9512 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 8.20 100.0 -1 99999 1696 99999 1696 99999 708 1529 708 99999 708 99999 1696 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
0 1.44 18.0 5.29 84.0 3370 3370 3246 99999 3246 99999 2501 2504 2501 2504 2501 99999 3246 3246 0 0 0 0 0 0 0 1 0 1 0 0 0
0 2.00 14.0 13.13 100.0 14592 99999 10226 13513 14150 99999 10226 10227 10226 10227 10226 99999 14150 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
1 1.38 26.0 10.17 20.0 5517 5517 1246 99999 1246 99999 633 1229 633 1229 633 1229 1246 1785 1 0 0 0 0 0 1 1 1 1 0 1 0
0 1.33 6.0 3.18 18.2 4514 99999 930 99999 930 99999 570 571 570 99999 570 99999 930 986 0 0 0 0 1 0 1 0 0 1 0 0 0
0 1.29 14.0 13.72 100.0 4695 4695 2032 3331 2032 2714 2032 99999 2032 99999 2032 99999 5686 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### 2.0 9.05 100.0 8189 99999 2677 99999 2677 99999 2527 2548 2527 2548 2527 2548 2677 3406 0 0 1 0 0 0 0 0 0 1 0 0 0
0 1.25 24.0 12.45 96.7 182 99999 63 99999 63 99999 63 99999 63 99999 63 99999 63 99999 0 0 0 0 0 1 0 0 0 0 0 0 0
0 #### ##### ##### ##### -1 2258 16819 99999 16819 99999 16819 99999 16819 99999 16819 99999 16819 99999 1 0 0 0 0 1 1 0 0 1 0 0 0
0 2.00 12.0 12.11 90.0 4194 99999 4179 99999 4179 99999 4179 99999 4179 99999 4179 99999 4179 99999 1 0 0 1 0 1 1 1 0 1 0 0 0
0 #### ##### ##### ##### 2079 2079 1928 2064 1928 2064 1896 1897 1896 1897 1896 1897 1928 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
1 #### ##### 8.15 36.0 2466 99999 321 99999 321 99999 321 99999 321 99999 321 99999 321 99999 0 1 0 0 1 0 1 1 1 1 1 1 1
0 1.33 12.0 12.60 100.0 -1 99999 3584 99999 3584 99999 1448 99999 1448 99999 1448 99999 3584 4198 0 0 0 0 0 0 0 0 0 1 0 0 0
0 3.62 26.0 14.54 100.0 12298 99999 12298 99999 12298 99999 11464 12251 11464 12251 11464 12251 12298 99999 0 0 0 0 0 0 0 0 0 0 0 0 1
0 1.00 7.0 9.00 91.8 3892 99999 2715 99999 2715 99999 2228 2229 2228 2229 2228 2229 2715 99999 0 0 0 0 1 0 1 0 0 1 0 1 1
0 1.53 10.0 10.72 78.3 2660 99999 1904 99999 1904 99999 1617 1618 1617 1618 1617 1618 1904 99999 0 0 0 0 0 0 0 1 0 1 0 0 0
0 #### ##### 7.75 30.8 -1 99999 4740 99999 4740 99999 3395 3396 3395 3396 3395 3396 3395 4119 1 0 0 0 0 0 0 1 1 1 0 1 1
0 1.20 10.0 14.46 98.6 8308 99999 3793 5535 3793 5535 3781 3782 3781 3782 3781 3782 3793 99999 1 0 1 0 0 0 1 1 1 0 1 0 0
0 1.27 30.0 11.17 96.0 7439 6420 5429 99999 5429 99999 3628 4846 3628 4846 3628 99999 5429 99999 0 0 0 0 0 0 1 1 1 1 0 0 0
0 #### ##### 8.75 35.0 3036 99999 2373 99999 2373 99999 1095 1096 1095 1096 1095 1096 1095 2352 0 0 0 0 0 0 1 0 0 1 0 0 0
1 1.33 6.0 5.55 40.0 3036 3036 1320 2988 1320 2988 1306 1315 1306 1315 1306 1315 1320 2758 0 0 1 1 1 1 1 1 1 1 1 1 0
1 2.00 4.0 9.90 40.0 2464 2464 1194 99999 1194 99999 348 349 348 349 348 349 1194 99999 1 0 0 0 1 0 1 1 1 1 0 1 0
0 1.39 36.0 15.14 97.8 8120 99999 3571 6292 3571 6292 2901 2902 2901 2902 2901 99999 3571 6329 0 0 0 0 0 0 0 1 0 0 0 0 1
0 1.40 10.0 8.28 61.8 8618 99999 2080 3463 2080 3463 2080 2080 2080 2080 2080 2080 4372 7980 1 0 1 0 0 0 1 1 1 1 0 1 0
0 1.85 26.0 10.69 64.4 2970 2970 4631 99999 4631 99999 2013 2043 2013 2043 2013 2043 4631 99999 0 0 0 0 0 0 0 1 0 0 1 0 0
1 #### ##### 13.09 72.9 2279 99999 85 99999 85 99999 85 646 85 99999 85 99999 85 1716 1 0 0 1 0 1 1 0 1 1 0 1 1
0 1.17 24.0 13.40 100.0 2104 99999 365 99999 365 99999 365 99999 365 99999 365 99999 365 1884 0 0 0 0 0 0 0 0 0 0 0 0 0
0 #### ##### 9.00 100.0 6741 99999 5167 99999 5167 99999 3508 3509 3508 3509 3508 99999 5167 6561 1 0 0 0 0 0 0 1 1 1 0 0 0
0 #### ##### 6.29 100.0 -99999 3638 2693 99999 2693 99999 2523 2523 2523 2523 2523 99999 2693 3464 0 0 0 0 0 0 0 1 1 1 0 1 0
1 2.00 2.0 9.94 47.5 1931 1931 7 99999 7 99999 -1 99999 -1 99999 -1 99999 7 1883 0 0 1 0 1 1 1 0 1 1 0 1 0
0 1.33 36.0 11.90 100.0 6536 6536 2576 99999 2576 99999 990 99999 990 99999 990 99999 2576 6497 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### ##### ##### 1349 1349 1026 1027 1026 1027 1026 99999 1026 99999 1026 99999 3250 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.25 8.0 16.37 35.3 4181 99999 436 2081 436 2081 436 99999 436 99999 436 99999 436 2276 0 0 0 0 0 0 1 0 0 1 0 0 0
0 #### ##### 8.67 90.0 3837 99999 2704 99999 2704 99999 2006 2007 2006 99999 2006 99999 2704 99999 1 0 0 0 0 0 1 1 1 1 0 0 0
0 1.00 20.0 12.80 100.0 4866 99999 2538 99999 2538 99999 1953 1954 1953 1954 1953 1954 2538 3328 0 0 0 0 0 0 0 1 0 0 0 1 0
0 #### ##### 14.89 100.0 -1 99999 10712 99999 10712 99999 6573 6574 6573 6574 6573 6574 10712 10719 0 0 0 0 0 0 0 0 1 1 0 0 0
0 1.30 20.0 10.52 100.0 4973 4973 3217 99999 3217 99999 3050 99999 3050 3051 3050 99999 3217 4584 0 0 0 0 1 0 0 0 0 1 0 0 0
1 1.59 30.0 25.77 26.0 1424 1424 6381 99999 6381 99999 212 701 212 99999 212 99999 212 1254 0 1 0 1 1 1 1 1 1 1 1 1 0
0 #### ##### 7.75 80.0 -1 99999 2331 99999 2331 99999 1925 1925 1925 1925 1925 1925 2331 99999 0 0 0 1 1 0 1 1 0 1 0 1 0
0 #### ##### 9.78 90.0 -1 99999 3348 99999 3348 99999 183 184 183 184 183 99999 3348 99999 0 0 0 0 0 0 0 0 1 1 0 0 0
0 1.75 16.0 6.80 100.0 4025 99999 5315 99999 5315 99999 2542 2543 2542 2543 2542 2543 5315 99999 1 0 0 0 0 0 1 1 1 1 1 0 0
0 1.47 34.0 4.33 60.0 4868 4868 4086 4807 4086 4807 1670 1671 1670 1671 1670 1671 4086 99999 0 0 0 0 1 1 1 1 0 1 0 0 1
0 1.43 28.0 12.25 100.0 4687 99999 4706 99999 4706 99999 3015 3016 3015 3016 3015 3016 4706 99999 0 0 0 0 0 0 0 1 1 1 1 0 1
0 1.62 26.0 ##### ##### 7626 99999 5395 99999 5395 99999 2511 2512 2511 2512 2511 99999 5395 99999 0 0 0 0 1 0 1 0 0 1 0 0 1
0 1.30 20.0 10.84 100.0 5121 99999 1260 99999 1260 99999 1260 99999 1260 99999 1260 99999 1260 99999 0 0 0 0 0 0 1 0 0 1 0 0 1
0 2.27 22.0 15.14 100.0 4207 3858 2191 3578 2191 3578 2191 2192 2191 2192 2191 2192 3629 3819 0 0 0 0 0 0 0 1 0 0 0 0 0
0 #### ##### 8.88 94.1 5488 99999 1633 99999 1633 99999 0 99999 0 99999 0 99999 1633 3556 0 0 0 0 0 1 1 1 0 1 0 1 1
0 1.60 30.0 10.29 96.0 -99999 4621 4718 99999 4718 99999 3862 99999 3862 99999 3862 99999 4718 99999 1 0 0 0 1 0 0 1 1 1 0 0 0
0 1.17 12.0 10.38 90.9 3772 99999 2116 99999 2116 99999 2066 2066 2066 2066 2066 2066 2116 2247 1 0 0 0 1 1 1 1 0 1 0 0 0
0 1.45 30.6 3.17 91.7 7126 99999 1898 99999 1898 99999 1419 1420 1419 1420 1419 1420 1898 3306 0 0 0 0 1 0 0 1 0 1 0 1 0
0 1.13 10.7 9.00 56.0 1945 99999 1246 99999 1246 99999 1087 1088 1087 1088 1087 1088 1246 1863 0 0 0 0 1 0 1 1 0 1 0 1 0
0 1.88 16.0 10.17 100.0 6342 99999 2665 99999 2665 99999 21 99999 21 65 21 99999 2665 99999 0 0 0 0 0 0 0 0 0 1 0 0 0
0 #### ##### 8.83 90.0 -1 99999 5656 99999 5656 99999 1462 1463 1462 1463 1462 1463 5656 99999 1 0 0 0 0 0 1 1 1 1 0 0 0
0 2.20 20.0 18.14 100.0 4772 4772 2791 99999 2791 99999 2774 2775 2774 2775 2774 2775 2791 99999 0 0 0 0 0 0 0 1 1 0 0 0 0
0 1.30 27.0 21.33 72.0 6077 6077 1950 4977 1950 5800 1950 1965 1950 99999 1950 99999 6977 99999 0 0 0 0 0 1 1 1 0 1 0 0 0
0 1.62 26.0 10.90 100.0 88 99999 86 99999 86 99999 86 99999 86 99999 86 99999 86 99999 0 0 0 0 0 1 1 0 0 0 0 0 0
0 1.56 18.0 11.32 93.3 4497 99999 2045 2480 2045 2480 2045 2046 2045 2046 2045 2046 2488 2596 0 0 0 0 1 0 0 1 0 0 0 1 0
0 1.20 20.0 8.61 98.0 2275 99999 293 99999 293 99999 293 99999 293 99999 293 99999 293 99999 1 1 0 1 1 0 1 1 0 0 0 0 0
0 #### ##### 12.59 90.6 2545 2545 2398 99999 2398 99999 2196 2197 2196 2197 2196 2197 2398 2493 0 0 0 0 0 0 1 1 0 0 0 0 0
0 1.00 14.0 14.09 100.0 2776 99999 1948 99999 1948 99999 698 1734 698 99999 698 99999 1948 99999 0 0 0 0 1 0 1 0 0 0 0 0 0
0 #### ##### 11.79 93.3 -99999 3598 3479 99999 3479 99999 2475 2476 2475 2476 2475 2476 3479 3543 1 0 0 0 1 0 1 1 1 0 0 0 0
0 1.20 10.0 11.03 96.7 2176 99999 1742 99999 1742 99999 1723 1724 1723 1724 1723 1724 1742 99999 0 0 1 1 1 0 1 0 0 1 1 1 0
0 1.63 16.0 5.70 95.0 4003 4003 1231 3866 1231 3866 1231 1232 1231 1232 1231 1232 1231 3947 0 0 0 0 0 0 1 1 0 1 1 0 0
0 #### ##### 23.88 100.0 8895 8895 3797 8000 3797 7995 3797 3797 3797 3797 3797 3797 3797 8034 0 0 0 0 1 0 0 0 1 1 0 0 0
0 #### ##### ##### ##### 3560 3560 2137 3560 2137 99999 1397 1398 1397 1398 1397 1398 2137 99999 0 0 0 0 0 0 1 1 1 0 0 0 0
0 1.20 10.0 8.94 94.3 2066 2066 1651 99999 1651 99999 1404 1404 1404 1404 1404 1404 1651 2020 0 0 0 0 1 1 1 0 0 0 0 0 0
0 1.00 4.0 11.90 100.0 1645 99999 128 99999 128 99999 128 99999 128 99999 128 99999 128 99999 0 1 0 0 1 0 1 0 1 1 0 1 1
0 #### ##### 9.60 100.0 -1 99999 2128 99999 2128 99999 1140 1461 1140 1461 1140 99999 2128 99999 0 0 0 0 1 0 0 1 1 0 0 0 0
0 1.36 22.0 9.43 86.2 932 99999 991 99999 991 99999 -240 931 -240 99999 -240 99999 991 99999 0 0 0 0 0 0 0 1 1 1 0 0 0
0 2.00 8.0 6.31 67.9 2018 2018 5867 99999 5867 99999 791 792 791 792 791 792 791 1583 0 0 0 0 1 0 0 1 1 1 1 1 0
0 1.56 32.0 26.67 100.0 16359 99999 2191 15803 2191 15803 2191 2191 2191 2191 2191 2191 15804 99999 1 0 0 0 0 1 0 1 1 1 0 0 1
0 #### ##### 15.00 100.0 4889 4889 3360 99999 3360 99999 1515 1515 1515 1515 1515 99999 3360 99999 0 0 0 0 1 0 0 0 1 0 0 0 0
0 1.47 28.3 8.91 88.0 6266 99999 2084 99999 2084 99999 1895 1992 1895 1992 1895 1992 2084 2361 1 0 0 0 0 0 1 1 1 1 1 1 0
0 1.60 10.0 6.21 56.0 3381 3381 769 99999 769 99999 589 99999 589 99999 589 99999 769 3333 1 1 0 0 1 1 1 1 1 1 1 1 0
0 1.50 4.0 9.64 98.6 3563 99999 1467 99999 1467 99999 1455 1463 1455 99999 1455 99999 1467 3468 1 1 0 0 1 1 1 1 0 1 0 0 0
0 1.17 12.0 15.17 92.0 2718 2718 2625 99999 2625 99999 1343 1343 1343 1343 1343 1343 2625 2656 0 0 0 1 1 0 0 1 1 1 0 0 0
0 1.00 12.0 12.31 42.9 2816 99999 1227 99999 1227 99999 942 943 942 943 942 99999 1227 1325 1 1 0 1 1 1 1 1 0 1 1 1 1
0 1.25 8.0 10.87 100.0 1814 99999 244 99999 244 99999 244 99999 244 99999 244 99999 244 99999 0 0 0 1 1 1 1 1 1 0 0 0 0
0 #### ##### 22.50 60.0 -1 99999 2649 99999 2649 99999 1262 1992 1262 99999 1262 99999 2649 99999 0 0 1 0 1 0 0 1 1 0 0 1 0
0 #### 4.0 13.78 90.0 3094 99999 172 99999 172 99999 172 2423 172 2423 172 2423 172 99999 0 0 1 1 1 0 1 1 0 1 0 0 0
0 1.71 28.0 12.57 50.0 3548 3548 3242 99999 3242 99999 2556 2557 2556 2557 2556 2557 3242 3507 1 1 0 0 0 0 0 1 0 1 0 1 0
0 1.50 12.0 4.89 76.7 608 99999 286 499 286 499 286 99999 286 99999 286 488 578 99999 0 0 0 1 1 0 1 1 0 1 0 1 0
0 #### ##### 12.50 100.0 -99999 3187 3316 99999 3316 99999 2458 2458 2458 2458 2458 2458 2458 3143 0 0 0 0 0 0 0 1 1 1 0 1 0
0 #### ##### 27.20 100.0 -1 4725 4672 99999 4672 99999 3287 3287 3287 3287 3287 3287 4672 99999 0 1 0 0 0 0 1 1 1 1 0 0 0
0 1.27 22.0 15.43 100.0 3200 3200 2843 99999 2843 99999 2831 99999 2831 2831 2831 2831 2843 3002 0 0 0 0 1 0 1 1 0 1 1 0 0
0 1.79 28.0 13.25 100.0 46 46 7 99999 7 99999 7 99999 7 99999 7 99999 7 99999 0 0 0 0 0 0 1 0 0 0 0 0 0
0 1.30 20.0 8.87 96.9 2562 2562 1358 99999 1358 99999 1259 1260 1259 1260 1259 1260 1358 2530 0 0 0 0 0 1 0 1 0 0 0 0 1
0 1.22 18.0 8.79 69.1 2136 2136 571 1821 571 1850 571 99999 571 99999 571 99999 571 2095 1 0 0 0 1 0 1 1 1 1 0 1 0
0 1.67 24.0 12.25 88.9 3702 3702 2905 3629 2905 99999 799 799 799 799 799 799 2905 99999 0 0 0 0 1 0 1 0 1 0 0 0 0
0 1.60 20.0 9.32 100.0 4328 99999 1892 99999 1892 99999 1656 99999 1656 1657 1656 1657 1892 3712 0 1 0 0 0 0 1 1 0 0 1 0 0
0 1.60 20.0 9.30 100.0 4995 4995 5479 99999 5479 99999 1311 1312 1311 1312 1311 1312 5479 99999 0 0 0 0 1 1 1 1 1 1 1 1 0
0 1.24 17.0 10.38 60.0 3739 3739 0 3653 0 3653 0 884 0 99999 0 99999 4057 99999 0 0 0 1 1 1 1 1 1 1 0 1 0
0 1.40 20.0 15.70 100.0 806 99999 70 99999 70 99999 70 99999 70 99999 70 99999 70 99999 0 0 0 0 0 0 1 0 0 1 0 0 0
0 #### ##### 18.20 100.0 3955 99999 2019 99999 2019 99999 700 1635 700 99999 700 99999 2019 99999 0 0 0 0 0 0 0 1 1 0 0 1 0
0 2.80 5.0 9.67 87.5 5445 5445 3231 5247 3231 5247 96 647 96 647 96 99999 3231 99999 0 1 0 0 1 1 1 1 1 1 0 1 1
0 1.09 22.0 5.80 100.0 2840 2840 4446 99999 4446 99999 730 731 730 731 730 731 730 2492 0 1 0 1 1 0 1 1 1 1 0 0 0
0 1.18 22.0 8.66 100.0 1863 1863 1532 1615 1532 1615 18 99999 18 99999 18 99999 1532 99999 1 0 0 0 1 0 1 0 0 0 0 0 0
0 1.56 18.0 7.41 73.3 1758 99999 689 99999 689 99999 151 193 151 99999 151 99999 151 605 0 0 1 0 1 0 1 1 0 1 0 0 0
0 #### ##### 13.91 88.0 7451 99999 5610 99999 5610 99999 9 2729 9 2729 9 2729 9 3210 0 0 0 1 1 1 1 0 1 1 1 1 0
0 #### ##### 13.40 100.0 -1 99999 552 99999 552 99999 552 99999 552 99999 552 99999 552 99999 0 0 0 0 0 0 0 1 1 1 0 0 1
0 #### ##### 9.23 95.1 2667 99999 1827 99999 1827 99999 1707 1708 1707 99999 1707 99999 1827 99999 1 0 0 1 1 1 1 1 1 1 0 1 1
0 3.08 48.0 16.43 100.0 5950 99999 5873 99999 5873 99999 1835 1836 1835 1836 1835 99999 5873 99999 0 0 0 1 0 1 1 1 1 1 1 0 1
0 #### ##### 14.70 100.0 -1 99999 3602 99999 3602 99999 1460 1461 1460 1461 1460 1461 3602 99999 0 0 0 0 0 0 0 1 1 1 0 0 0
0 1.13 16.0 8.08 96.0 3644 99999 1536 99999 1536 99999 387 388 387 388 387 99999 1536 2516 1 1 0 1 1 1 1 1 1 1 1 1 1
0 1.75 16.0 9.72 96.7 1098 99999 1098 99999 1098 99999 1 669 1 99999 1 99999 1098 99999 0 0 0 1 0 1 1 0 0 1 0 0 0
0 1.25 16.0 10.40 70.7 3802 99999 491 99999 491 99999 491 820 491 99999 491 99999 491 3580 0 1 1 1 1 1 1 0 1 1 1 1 0
0 #### ##### 6.20 100.0 -1 99999 1323 99999 1323 99999 78 79 78 79 78 79 1323 99999 0 0 0 0 0 0 0 1 1 1 0 0 1
0 1.10 20.0 12.82 100.0 2604 2604 1474 99999 1474 99999 1083 1084 1083 1084 1083 1084 1474 99999 1 1 0 0 0 0 0 0 0 1 0 0 0
0 #### ##### 20.10 100.0 -99999 3050 3909 99999 3909 99999 1935 1936 1935 1936 1935 1936 3909 99999 0 0 0 0 0 0 1 1 1 1 0 0 0
0 1.88 22.9 11.69 96.7 5112 5112 1315 4945 1315 4945 1315 99999 1315 1316 1315 99999 1315 5043 0 0 0 1 1 0 1 1 0 1 1 0 0
0 1.00 20.0 23.20 100.0 1702 99999 1707 99999 1707 99999 1696 1701 1696 1701 1696 1701 1707 99999 1 0 0 0 0 0 1 0 0 1 0 0 0
0 1.18 8.5 18.06 72.0 2134 2134 5748 99999 5748 99999 39 40 39 40 39 99999 5748 99999 1 1 0 0 1 1 1 1 1 1 1 1 0
0 1.00 12.0 10.93 93.3 1206 99999 23 99999 23 99999 23 983 23 99999 23 99999 23 1077 0 0 1 0 0 0 1 0 1 1 0 1 1
0 1.94 36.0 14.60 100.0 3361 99999 1352 99999 1352 99999 918 99999 918 99999 918 99999 1352 2576 1 0 0 0 0 0 1 1 0 0 0 0 0
0 4.00 12.0 21.33 100.0 2172 99999 1670 99999 1670 99999 1670 99999 1670 99999 1670 99999 1670 99999 0 0 0 0 0 0 1 1 0 1 1 1 0
0 3.81 96.0 14.25 100.0 2612 99999 2618 99999 2618 99999 1943 1944 1943 1944 1943 1944 2618 99999 1 0 1 0 1 1 1 1 0 1 1 1 0
0 #### ##### 14.80 100.0 4220 99999 3390 99999 3390 99999 2009 2009 2009 2009 2009 2009 2009 2455 1 1 1 0 1 0 1 1 1 1 0 1 0
0 2.00 14.0 9.05 100.0 2785 99999 1464 99999 1464 99999 1077 1104 1077 1104 1077 1104 1464 99999 0 1 0 0 0 0 1 1 0 1 0 1 0
0 1.82 22.0 9.21 100.0 2943 2943 2116 99999 2116 99999 1732 1759 1732 1759 1732 1759 2116 2649 1 1 0 0 1 0 1 1 1 1 0 1 0
0 2.25 32.0 12.08 48.0 -1 99999 2860 99999 2860 99999 1342 1343 1342 1343 1342 1343 2860 2862 0 0 0 0 1 0 1 1 1 1 0 1 0
0 2.17 12.0 9.57 84.0 2584 99999 1078 99999 1078 99999 914 915 914 99999 914 99999 1078 99999 0 1 0 1 1 0 1 1 0 1 1 1 0
0 1.20 10.0 19.13 64.0 2092 2092 2868 99999 2868 99999 0 148 0 148 0 99999 2868 99999 1 1 1 0 0 0 1 1 1 1 0 1 0
0 1.50 8.0 15.75 80.0 5872 5872 404 2164 404 2164 404 99999 404 99999 404 99999 404 99999 1 1 1 1 1 1 1 0 1 1 0 1 0
0 #### ##### 9.10 100.0 -1 99999 1939 99999 1939 99999 1096 1096 1096 1096 1096 1096 1939 1981 1 0 0 0 0 0 0 1 1 1 0 0 1
0 #### ##### ##### 100.0 -1 99999 2301 99999 2301 99999 1563 1563 1563 1563 1563 99999 2301 99999 1 0 0 0 1 0 1 1 1 1 0 0 0
0 1.91 22.0 8.08 71.4 2550 99999 614 99999 614 99999 181 99999 181 99999 181 99999 614 1356 0 1 0 1 1 1 1 1 1 1 0 1 0
0 1.67 12.0 18.23 100.0 3000 99999 1554 99999 1554 99999 1466 1467 1466 99999 1466 99999 1554 3000 0 0 1 0 1 0 1 0 0 1 0 0 0
0 1.36 22.0 13.63 100.0 -99999 1988 1230 99999 1230 99999 974 99999 974 99999 974 99999 1230 1950 0 0 0 0 0 0 1 0 0 1 0 0 0
0 1.83 12.0 8.43 100.0 2045 2045 867 99999 867 99999 813 844 813 99999 813 99999 867 1997 0 0 1 1 1 1 1 1 1 1 0 1 0
0 #### ##### 21.78 90.0 119 120 21 99999 21 99999 21 99999 21 99999 21 99999 21 99999 0 0 1 1 1 0 1 0 0 1 0 0 0
0 1.88 16.0 5.55 100.0 1444 99999 1905 99999 1905 99999 24 99999 24 99999 24 25 1905 99999 1 0 1 1 0 0 1 1 1 1 1 1 0
0 1.50 12.0 16.13 100.0 -1 99999 40 99999 40 99999 -1 99999 -1 0 -1 99999 40 99999 0 1 0 0 1 0 1 0 0 0 0 0 0
0 1.00 16.0 17.34 93.5 2622 2622 0 2429 0 2429 0 99999 0 99999 0 99999 0 2521 0 0 1 0 1 1 1 1 1 1 0 1 0
0 #### ##### 9.44 100.0 1476 1476 2422 99999 2422 99999 865 866 865 99999 865 99999 2422 99999 1 1 0 1 1 1 1 0 1 1 1 1 0
0 #### ##### ##### ##### 1699 1699 2 99999 2 99999 2 99999 2 516 2 99999 2 99999 0 0 0 0 1 1 1 1 0 0 0 0 0
0 #### ##### 21.40 100.0 -1 99999 2209 99999 2209 99999 1183 1913 1183 1913 1183 1913 2209 99999 0 0 1 0 0 0 0 1 1 1 0 0 0
0 1.11 18.0 12.25 100.0 2064 99999 787 99999 787 99999 787 99999 787 99999 787 99999 787 1809 1 1 0 1 1 1 1 0 0 1 0 1 0
0 1.11 18.0 10.10 100.0 4 4 149 99999 149 99999 4 4 4 4 4 4 4 99999 1 1 0 1 1 1 1 0 1 1 0 1 0
0 1.13 16.0 11.40 100.0 11 99999 20 99999 20 99999 -1 0 -1 99999 -1 99999 20 99999 0 1 0 1 0 0 1 0 1 0 0 0 1
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RUH.BERDRUH.BERD Web ToolsWeb Tools
http://muStat.rockefeller.edu
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More Variables: Less Information ContentMore Variables: Less Information Content
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Fanconi Anemia: Complex PhenotypeFanconi Anemia: Complex Phenotype
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AEs: Severity / AttributionAEs: Severity / Attribution
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17 1/3 1/4 1/3 1/3 1/3 3/3 renal failure* 3?/3
12 2/3 1/4 1/4 1/4 1/3 1/4 1/4
14 1/2 1/3 1/3 1/4 1/4
13 1/2 2/3 1/3 1/3
15 1/3 2/3 1/3 1/3 1/2 2/3 dyspnea on extertion
18 1/3 1/3 1/3 1/3
19 1/2 *SAE

Severity The adverse event ...
1 least severe ... requires none or minimal interventio
...
4 most severe ... interfes with quality of life

Attribution The adverse event ...
1 Unrelated ... is clearly not related ...
2 Unlikely ... is doubtfully related ...
3 Possible ... may be related ...
4 Probable ... is likely related ...
5 Definite ... is clearly related ...

... to the investigational agent

RU CCTS – UCD CTSC
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Tests Based on Tests Based on µµ--ScoresScores

The new function 
‘prentice.testprentice.test’
integrates / extends 
(at twice the speed) 
several well-known tests: 

mcnemar.testmcnemar.test 22 22 ≥2 11
SMN.pvalueSMN.pvalue 22 22 ≥2 33
wilcox.testwilcox.test 22 ≥2 ≥2 11
kruskal.testkruskal.test ≥2 ≥2 ≥2 11
friedman.testfriedman.test ≥2 ≥2 11 ≥2

prentice.testprentice.test ≥≥22 ≥≥22 ≥≥00 ≥≥22
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http://csan.insightful.com/Default.aspx
CSAN

http://cran.r-project.org/index.html

CRAN
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Subjects by Mutation StatusSubjects by Mutation Status
For a subject to develop 
FA, both strands of the 
same gene need to be 
affected.

Fig.: Mutation map for 100 
FANCA subjects (rows) by 
exons or introns with 
variations. The effect of 
frame-shift, splicing, indels, 
and stop codon mutations 
are assumed to affect the 
protein encoded in all 
downstream gene regions. 

affected:
0 strands
1 strand
2 strands
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beyond Exon 37 

have a mild phenotype
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muStat available on muStat available on CTSPediaCTSPedia
RU CCTS – UCSF CTSI
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muStat Discussion ForumsmuStat Discussion Forums
RU CCTS – UCSF CTSI
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µµStat Discussion ForumsStat Discussion Forums
RU CCTS – UCSF CTSI
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µStat Control

µµStat Usage MetricsStat Usage Metrics
Period RU .edu Other Dev

users jobs users jobs users jobs users jobs

Pht1 1 1 2 2 3 3
Pht2 1 2 3 4 5 6
Pol 1 1 1 1 1 1

Dat June 2 5 0 0 1 57 1 11
Dat July 2 20 0 0 1 9 2 2
Dat August 2 7 0 0 4 30 1 1
Dat September 2 25 0 0 12 82 1 6
Dat October 2 11 1 3 1 11 1 6
Dat November 2 12 0 0 3 50 1 7
Dat December 1 4 0 0 0 0 1 53
Dat January 1 21 0 0 2 51 1 4
Dat February 2 5 1 1 2 13 1 11
Dat March 1 2 0 0 2 24 1 5
Dat April 1 12 0 0 2 32 1 10
Dat May 1 18 1 1 2 35 2 2

Total 2 140 3 5 13 381 2 119
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Var 1 2 3 4 5 6 7 8 9 10 11 12 13 … 20 21 22 23 … 27 28 29 31 32 … 35 36 37
Pht.1 1 1 1 1 1 2 2 3 3 3 3 4 4 4 4 5 5 5 5 5 5 5 5 5 5
Pht.2 1 1 2 2 2 1 1 1 1 2 2 1 1 3 3 1 1 1 1 1 2 2 2 2 2
Pht.3 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 2
Ivl -1 1 -2 2 -3 3 -4 4 -8 8
Pol 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 -1 1 1 1 1 -1
Dat ? ? 9.2 95.1 0 2667 99999 1827 99999 1827 99999 1707 1708 1827 99999 1 0 1 1 3 1 1 1 1 3
Dat ? ? 4.3 47.3 1 ? ? ? 99999 ? 99999 -1 99999 ? 99999 0 0 0 0 0 0 0 0
Dat 1.5 4.0 9.6 98.6 0 3563 99999 1467 99999 1467 99999 1455 1463 1467 3468 1 1 1 1 1 0 0 0
Dat 1.2 12.0 10.4 90.9 0 3772 99999 2116 99999 2116 99999 2066 2066 2116 2247 1 0 1 1 3 1 0 0 0 3
Dat ? ? ? ? 0 ? ? 2255 99999 2255 99999 1783 1784 2255 99999 0 0 0 0 5 0 1 0 0 25
Dat ? ? 6.0 80.0 0 6380 99999 4399 99999 4399 99999 3814 3814 4399 99999 0 0 0 0 1 1 0 0 54
Dat ? ? 4.5 80.0 0 7629 99999 6463 99999 6463 99999 6463 99999 6463 99999 0 0 0 0 0 0 0 0
Dat 1.1 16.0 7.0 92.0 0 7312 7312 10828 99999 10828 99999 2281 2281 10828 99999 0 0 0 0 0 0 0 0 10
Dat 1.1 14.0 8.5 80.0 0 6025 6025 1925 5852 1925 5852 1925 1925 10472 99999 0 0 0 1 1 0 0 0 5
Dat 1.9 36.0 14.6 100.0 0 3361 99999 1352 99999 1352 99999 918 927 1352 2576 1 0 0 1 1 0 0 0
Dat 1.6 18.0 11.3 93.3 0 4497 99999 2045 2480 2045 2480 2045 2046 2488 2596 0 0 0 0 1 0 1 0
Dat ? ? 9.1 100.0 0 11053 99999 8919 99999 8919 99999 8151 8151 8919 99999 0 0 0 0 1 1 0 0 10
Dat 1.6 28.0 10.6 100.0 0 4204 99999 3930 99999 3930 99999 3729 3729 3930 3941 0 0 0 0 0 0 0 0 22
Dat 1.0 10.0 10.8 97.7 0 3364 3364 2837 99999 2837 99999 2734 2735 2837 99999 0 0 0 0 0 1 0 1 10
Dat 1.0 8.0 10.3 90.0 0 6414 6414 5731 99999 5731 99999 5560 5560 5731 99999 0 0 0 1 1 1 0 0
Dat 1.3 12.0 12.6 100.0 0 ? ? 3584 99999 3584 99999 1448 1448 3584 4198 0 0 0 0 0 0 0 0
Dat 1.3 20.0 10.5 100.0 0 4973 4973 3217 99999 3217 99999 3050 3051 3217 4584 0 0 0 0 0 0 0 0 5
Dat 1.6 26.0 ? ? 0 7626 99999 5395 99999 5395 99999 2511 2512 5395 99999 0 0 0 1 0 0 0 1
Dat 1.0 8.0 7.4 85.0 0 1861 99999 1861 99999 1861 99999 1633 1634 1861 99999 0 0 0 0 1 0 0 0
Dat 1.3 24.0 12.4 96.7 0 182 99999 63 99999 63 99999 63 99999 63 99999 0 0 1 0 0 0 0 0
Dat 1.4 10.0 8.4 100.0 0 182 99999 63 99999 63 99999 63 99999 63 99999 0 0 0 0 0 0 0 0
Dat 1.2 12.0 15.2 92.0 0 2718 2718 2625 99999 2625 99999 1343 1343 2625 2656 0 0 0 0 1 1 0 0 50
Dat 1.0 14.0 14.1 100.0 0 2776 99999 1948 99999 1948 99999 698 1734 1948 99999 0 0 0 1 0 0 0 0
Dat 1.6 26.0 10.9 100.0 0 88 99999 86 99999 86 99999 86 99999 86 99999 0 0 1 1 0 0 0 0
Dat 1.2 10.0 4.5 91.4 0 824 99999 838 99999 838 99999 838 99999 838 99999 0 0 0 1 0 0 0 0
Dat 1.5 16.0 5.4 48.0 1 9252 9252 4138 4139 4138 4139 9101 99999 9101 99999 0 0 0 0 0 1 0 0 3
Dat 1.0 8.0 ? ? 0 4383 4383 4017 4383 4017 4383 4017 4018 5645 99999 0 0 0 0 0 0 0 0
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Study
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Study
Knowledge

field_name form_name field_unitsent_preceding_heement_typ element_label element_enum element_note _validatvalida_validation
sub_id Demographics Information text Subject ID
sub_lname Demographics text Last Name
sub_fname Demographics text First Name
sub_gender Demographics select Gender M, Male
sub_dob Demographics text Date of Birth MM/DD/YYYY Date
sub_phn1 Demographics Information text Home Phone Number XXXX Phone
sub_phntype Demographics select Alt Phone Type C, Cellular \n 
sub_phn2 Demographics text Alt Phone Number XXXX Phone
sub_add Demographics textarea city, state, & zipcode)
scr_vis_date Study Visits Screening Visit text Date of Visit MM/DD/YYYY Date
scr_ht Study Visits cm text Height (cm) int
scr_wt Study Visits kg text Weight (kg) XXX.XX float
scr_bp Study Visits mmHg text Blood Pressue (mmHg) XXX/XXX
scr_rest_hr Study Visits bpm text Resting Heart Rate (bpm) int
bs_vis_date Study Visits Baseline Visit text Date of Visit MM/DD/YYYY Date
bs_ht Study Visits cm text Height (cm) int
bs_wt Study Visits kg text Weight (kg) XXX.XX float 0.01 999.99
bs_bp Study Visits mmHg text Blood Pressue (mmHg) XXX/XXX
bs_rest_hr Study Visits bpm text Resting Heart Rate (bpm) int
six_mth_vis_date Study Visits 6 Month Visit text Date of Visit MM/DD/YYYY Date
six_mth_ht Study Visits cm text Height (cm) int
six_mth_wt Study Visits kg text Weight (kg) XXX.XX float 0.01 999.99
six_mth_bp Study Visits mmHg text Blood Pressue (mmHg) XXX/XXX
six_mth_rest_hr Study Visits bpm text Resting Heart Rate (bpm) int
fu_vis_date Study Visits Follow Up Visit text Date of Visit MM/DD/YYYY Date
fu_ht Study Visits cm text Height (cm) int
fu_wt Study Visits kg text Weight (kg) XXX.XX float 0.01 999.99
fu_bp Study Visits mmHg text Blood Pressue (mmHg) XXX/XXX
fu_rest_hr Study Visits bpm text Resting Heart Rate (bpm) int
scr_labs_wbc Study Labs K/cu mm Screening Labs text WBC (K/cu mm) XX.XX float 0.01 99.99
scr_labs_rbc Study Labs M/cu mm text RBC (M/cu mm) XX.XX float 0.01 99.99
scr_labs_plat Study Labs K/ml text Platelets (K/ml) XXX int 1 999

WISDOM for REDCapWISDOM for REDCap
MODEL

DESIGN

RU CCTS – VICTR / YCCI

© Wittkowski KM 262009-06-03 21:30

µStat

p-values
Statistics

REDCap

Screen
Forms

Data Entry
& Protocol

Management
Coordinator

DBMS

Study Data
for Entry

MS Word
draft CRFs

...

R/S-PLUS

Graphics

CT.govRegister Study
Knowledge

WISDOM

Study Data
for Analysis

DocMngt

ORACLE

Doc‘s Entry

Pathways

Procedures

Policies

VersionsConsent

InvestigatorRegulatory
Affairs

Lists:
AE/O1/O2/..t

Protocol Writing

P
H
P

SCL/SQL

X
M
L

S
S
C

D
O
C

JAVASCL

DataKnowl-
edge

A
P
I

Sample
sizes,

Monitoring,
Review

Administrator

T
X
T

X
L
S

iRIS

Data Entry

X
M
L Ontologies

Study
Knowledge

WISDOM as a WISDOM as a µµStat User InterfaceStat User Interface

SE
Q 

NO
Mo

sa
ic

BL
 B

RK
S 

/ A
bb

er
 C

ell

BL
 %

 A
be

rr.
 C

ell
s

BR
KS

 / A
bb

er
 C

ell

%
 A

be
rr.

 C
ell

s

La
st

 D
at

e A
liv

e

Fi
rs

t D
at

e D
ea

d

CA
 L

as
t D

at
e N

eg

CA
 F

irs
t D

at
e P

os

LK
 L

as
t D

at
e N

eg

LK
 F

irs
t D

at
e P

os

HP
LA

TE
S

HW
CE

LL
S

HR
CE

LL
S

BM
T 

La
st

 D
at

e N
eg

BM
T 

Fi
rs

t D
at

e P
os

EA
R

GE
NI

TA
L

GI HE
AR

T
KI

DN
Y

SK
EL

TH
UM

B
BM

AR
K

EY
E

GR
OW

TH
LE

AR
N

MI
CR

O
ot

he
r

HE
AD

SI
ZE

 %
HE

IG
HT

 %

Pht.1 1 2 2 2 2 3 3 4 4 4 4 5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Pht.2 1 1 1 2 2 1 1 1 1 2 2 1 1 1 1 1 1 2 2 1 1 1 1 1 1 1 2 2 2 2 2 2 3 4
Pht.3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Ivl -1 1 -2 2 -3 3 -4 4 -5 5 -6 6 -7 7
Pol -1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 -1
Dat 2 1 #### ##### 4.31 47.3 -1 99999 -1 99999 -1 99999 -1 99999 -1 99999 -1 99999 -1 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 81 0 1.71 28.0 9.33 90.0 15080 15080 14626 14627 14626 14627 15000 99999 15000 99999 15000 99999 15000 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 115 0 1.50 12.0 10.95 75.0 -1 15535 14618 99999 14618 99999 14618 99999 14618 99999 14618 99999 14618 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 166 0 #### ##### ##### ##### -1 2258 16819 99999 16819 99999 16819 99999 16819 99999 16819 99999 16819 99999 1 0 0 0 0 1 1 0 0 1 0 0 0
Dat 181 0 1.14 14.0 10.59 62.9 17400 99999 13152 99999 13152 99999 13152 99999 13152 99999 13152 99999 13152 99999 0 0 0 0 0 0 0 0 0 0 0 0 0 25
Dat 28 0 1.00 24.0 2.00 21.1 12327 12327 11147 99999 11147 99999 11147 99999 11147 99999 11147 99999 11147 99999 0 0 0 0 0 0 0 0 1 1 0 0 0 5
Dat 126 1 1.46 9.6 6.53 7.0 -1 99999 11599 11914 11599 99999 11599 99999 11599 99999 11599 99999 11599 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 223 0 #### ##### ##### ##### 12653 99999 11427 99999 11427 99999 11427 99999 11427 99999 11427 99999 11427 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 180 1 1.00 14.0 7.55 55.1 12406 99999 9830 99999 9830 99999 9830 99999 9830 99999 9830 99999 9830 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 26 1 1.50 16.0 5.42 48.0 4139 4139 4138 4139 4138 4139 9101 99999 9101 99999 9101 99999 9101 99999 0 0 0 0 0 0 0 0 1 1 0 0 0 3
Dat 88 0 #### ##### 8.45 100.0 -1 99999 9502 99999 9502 99999 9502 99999 9502 99999 9502 99999 9502 99999 0 0 0 0 0 0 0 0 0 0 0 0 0 9
Dat 89 0 #### ##### 4.56 90.0 -1 99999 9159 99999 9159 99999 9159 99999 9159 99999 9159 99999 9159 99999 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Dat 114 0 3.00 18.0 11.10 100.0 13200 13719 12781 13553 12781 13553 12132 12133 12132 12133 12132 12133 12781 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 116 0 3.62 26.0 14.54 100.0 12298 99999 12298 99999 12298 99999 11464 12251 11464 12251 11464 12251 12298 99999 0 0 0 0 0 0 0 0 0 0 0 0 1
Dat 36 1 2.09 11.0 4.66 19.1 13245 99999 7510 99999 7510 99999 7510 99999 7510 99999 7510 99999 7510 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 39 0 1.00 12.0 5.84 76.0 -1 99999 6857 99999 6857 99999 6857 99999 6857 99999 6857 99999 6857 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 7 0 #### ##### 4.50 80.0 7629 99999 6463 99999 6463 99999 6463 99999 6463 99999 6463 99999 6463 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 27 0 1.00 8.0 ##### ##### 4383 4383 4211 4383 4211 4383 5645 99999 5645 99999 5645 99999 5645 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 179 0 2.00 18.0 8.60 100.0 12728 12728 14211 99999 14211 99999 10710 10711 10710 10711 10710 10711 14211 99999 0 0 0 0 0 0 0 1 0 0 0 0 0
Dat 113 0 2.00 14.0 13.13 100.0 14592 99999 10226 13513 14150 99999 10226 10227 10226 10227 10226 99999 14150 99999 0 0 0 0 0 0 0 1 0 0 0 0 0 75 25
Dat 38 0 1.13 16.0 6.58 95.0 5975 99999 4986 99999 4986 99999 4986 99999 4986 99999 4986 99999 4986 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 141 0 1.39 12.7 2.82 17.5 -1 99999 5076 99999 5076 99999 5076 99999 5076 99999 5076 99999 5076 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 157 0 1.33 30.0 1.78 69.2 -1 99999 4997 99999 4997 99999 4997 99999 4997 99999 4997 99999 4997 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 158 0 2.07 60.0 2.08 50.0 -1 99999 4999 99999 4999 99999 4999 99999 4999 99999 4999 99999 4999 99999 0 0 0 0 0 0 0 0 0 0 0 0 0
Dat 49 0 #### ##### ##### ##### -1 99999 4291 99999 4291 99999 4291 99999 4291 99999 4291 99999 4291 99999 0 0 0 0 0 0 0 0 0 0 0 0 0

Pol -1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 -1
Pht.1 1 2 2 2 2 3 3 4 4 4 4 5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Pht.2 1 1 1 2 2 1 1 1 1 2 2 1 1 1 1 1 1 2 2 1 1 1 1 1 1 1 2 2 2 2 2 2 3 4
Pht.3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Ivl -1 1 -2 2 -3 3 -4 4 -5 5 -6 6 -7 7
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NIH Data Sharing PolicyNIH Data Sharing Policy
“To ensure that others can use” data, 
meta-data is needed that documents

http://grants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm

“definitions of variables, 
details about codesdetails about codes
the methodology and procedures the methodology and procedures 
used to collect the data,used to collect the data,
variable field locations, [variable field locations, [……].].

The precise content of 
documentation will vary by the

scientific area,
type of data collected,type of data collected,
study design, andand
characteristics of the dataset.”

DATA

DATA

DOMAIN
MODEL

MODEL

DESIGN

DESIGN

only the DOMAINonly the DOMAIN
will varywill vary

metameta--datadata

documentationdocumentation

RU CCTS – UCSF CTSI
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Collaboration on ResourcesCollaboration on Resources

WISDOM REDCap µStat

RU
CCTS

UCSF
CTSI

Vanderbilt
VICTR

Yale
YCCI

UC Davis
CTCS

CT
Scientist

CTSPediaBERD
Ontology

© Wittkowski KM 292009-06-03 21:30

Plans to Meet ChallengesPlans to Meet Challenges

Experimental Design
Protocol Writing
Data Management (Oracle)
Data Acquisition (REDCap)
Safety Monitoring
Statistical Analyses (µStat)
Data SharingData Sharing

Using the CTSA environment 
to

DATA

MODEL
DESIGN

to assist clinical and trans-
lational scientists with 

Best Practices and
Resources

Develop

Develop an ontology ontology and 
Build and share toolstools
(muStat, WISDOM)

Based on novel non-parametric 
approaches (u-statistics) and 
on biostatistical knowledge at 
the layers


