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Gliederung
• Einführung

• Diagnostischer Prozess
• Phasen im diagnostischen Prozess
• Fehler
• Whom to test ?

• 10 Alltagsprobleme

• Take home



Analytischer Prozess 
als brain to brain loop

Savoca R. Ther Umsch 2015



- CAP Akkreditiert und ISO zertifiziert
- 25% der Fehler hatten einen Einfluss auf die Patientenversorgung
- Kosten und Belastung von Patienten 
- 5‘000‘000 Analysen/Jahr = 15000 Fehler = 3750 mit klinischen 

Konsequenzen= 10 klinische Konsequenzen / Tag

62% Präanalytik 

23 % Postanalytik 15 % Analytik

Fehlerverteilung im analytischen Prozess
Ca. 0,3 % der Laborresultate sind fehlerhaft (=1/300)

Fehler in den einzelnen Phasen

Plebani & Carraro 2007

Nutting et al. 1996



Der diagnostische Prozess

Verdacht, dass eine Krankheit vorhanden ist 

= Prätest-Wahrscheinlichkeit (Charakteristika: Prävalenz im Kollektiv, 
Prätest- Wahrscheinlichkeit beim Patienten)

Durchführen von diagnostischen Tests 

= Testresultat (Charakteristika: Sensitivität, Spezifität)

Ausschluss oder Bestätigung einer Verdachtsdiagnose
= Posttest-Wahrscheinlichkeit (Charakteristika: prädiktive Werte, positiv

prädiktiver Wert, PPV; negativ prädiktiver Wert, NPV)



Thomas  Bayes,  1702-1761

“An Essay towards solving a Problem 
in the Doctrine of Chances” 

1763

Kombination Klinik und Testresultate

Pretest probability x Sens x100
PPV= 

Pretest probability x Sens + (100 – Pretest probability )  x (100- Spec)

(100- Pretest probability ) x Spec x100
NPV= 

(100 – Pretest probabilty ) x Spec + Pretest Probability x (100- Sens)



Qualitativer Schnelltest
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Cut-off 1 mg/L

Cut-off 2 mg/L

Cut-off 5 mg/L

Prätestwahrscheinlichkeit (%)

NPV (%)

DDIM Vidas: NPV in Abhängigkeit von Prätestwahrscheinlichkeit

99.7404976339

99.7481108312

99.5287464656

99.4770839742

99.4923857868

99.052432091

99.209669921

99.2327365729
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34.7826086957

47.6624857469

48.4076433121

33.3516182117

46.0108443067
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22.5352112676
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15.6479217604
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13.83570105
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20.3389830508

11.9850187266

16.9665809769

17.3913043478

10.094637224

13.9240506329

14.2857142857

8.1632653061

10.720086627

11.0091743119

6.1895551257

7.3414905451

7.5471698113

4.1720990874

3.7735849057

3.8834951456

2.1094264997

0
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Cut-off 1 mg/L
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62.5

55.2995391705

44.9438202247

28.7769784173

0
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Cut-off 0.5 ng/mL

Cut-off 1 ng/mL

Cut-off 2 ng/mL

Cut-off 5 ng/mL

Cut-off 10 ng/mL

Prevalence / Pretest Probability (%)

PPV / Posttest Probability (%)

1.6949152542

2.4064946361

4.7504509922

12.1951219512

19.512195122
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49.9274009542

66.8514735921

84.8855774348

90.7431551499

42.2475106686

51.1293634497

67.9083094556

85.4922279793

91.1392405063

43.4026304625

52.3073795487

68.9276667605

86.0676426047

91.5129151292

44.544431946

53.46215781

69.9115044248

86.6141732283

91.8660287081

45.6731441353

54.594379111

70.8616471867

87.1339414306

92.2002328289

46.7889908257

55.7046979866

71.7797969001

87.6288659794

92.5170068027

47.8921907395

56.7937438905

72.667542707

88.1006864989

92.817679558

48.982957669

57.8621223857

73.5263702172

88.5509838998

93.1034482759

50.061500615

58.910416267

74.3576698041

88.9811980761

93.3753943218

51.1280239195

59.9391866211

75.1627441162

89.3926432849

93.6344969199

52.1827273956

60.9489738279

75.9428148878

89.7865215571

93.8816449348

53.2258064516

61.9402985075

76.6990291262

90.1639344262

94.1176470588

54.2574522123

62.9136624145

77.4324647382

90.5258932156

94.343240652

55.2778516352

63.8695492855

78.1441356571

90.8733280881

94.5590994371

56.287187624

64.8084256401

78.8349965189

91.2070960278

94.7658402204

57.2856391373

65.7307415407

79.505946935

91.5279878971

94.964028777

58.273381295

66.6369313113

80.1578354002

91.8367346939

95.154185022

59.2505854801

67.52741422

80.7914628724

92.13401311

95.3367875648

60.2174194383

68.4025951254

81.4075860557

92.4204504827

95.5122777307

61.1740473738

69.2628650904

82.0069204152

92.6966292135

95.6810631229

62.1206300423

70.1086019652

82.5901429486

92.9630907209

95.8435207824

63.0573248408

70.9401709402

83.1578947368

93.2203389831
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63.9842858953

71.757925072

83.7107832952

93.4688437188

96.1508248233

64.9016641452

72.5622057835

84.2493847416

93.7090432503

96.2962962963

65.8096074251

73.3533433383

84.7742457987

93.9413470835

96.4366944655

66.708260544

74.1316572941

85.2858856457

94.1661382372

96.5722801788

67.5977653631

74.8974569319

85.7847976308

94.383775351

96.7032967033

68.4782608696

75.6510416667

86.271450858

94.5945945946

96.8299711816

69.3498832494

76.3927014371

86.7462916586

94.7989114001

96.9525159461

70.2127659574

77.1227170779

87.2097449562

94.9970220369

97.0711297071

71.0670397859

77.841360674

87.6622155351

95.1892050455

97.1859986273

71.9128329298

78.5488958991

88.1040892193

95.3757225434

97.2972972973

72.7502710517

79.2455783378

88.5357339702

95.5568214184

97.4051896208

73.5794773436

79.9316557937

88.9575009081

95.7327344189

97.5098296199

74.4005725874

80.6073685833

89.3697252649

95.9036811514

97.6113621691

75.2136752137

81.2729498164

89.7727272727

96.0698689956

97.7099236641

76.0189013585

81.9286256644

90.1668129939

96.2314939435

97.8056426332

76.8163649189

82.5746156165

90.5522750955

96.3887413702

97.8986402967

77.6061776062

83.2111327248

90.929393575

96.5417867435

97.9890310786

78.3884489986

83.8383838384

91.2984364378

96.6907962771

98.0769230769

79.1632865917

84.4565698275

91.6596603329

96.8359275325

98.1624184944

79.9307958478

85.065885798

92.0133111481

96.9773299748

98.2456140351

80.6910802434

85.6665212967

92.3596245678

97.1151454862

98.3266012695

81.4442413163

86.2586605081

92.6988265971

97.2495088409

98.4054669704

82.1903787103

86.8424824423

93.0311340539

97.3805481446

98.4822934233

82.9295902196

87.4181611159

93.3567550303

97.508385242

98.5571587125

83.661971831

87.9858657244

93.6758893281

97.6331360947

98.6301369863

84.3876177658

88.5457608085

93.9887288666

97.7549111319

98.7012987013

85.1066205203

89.0980064129

94.2954580685

97.8738155766

98.7707108498

85.8190709046

89.6427582387

94.5962542217

97.9899497487

98.83843717

86.5250580816

90.1801677899

94.8912878212

98.1034093475

98.9045383412

87.2246696035

90.7103825137

95.1807228916

98.2142857143

98.9690721649

87.9179914483

91.2335459357

95.4647172908

98.3226660781

99.0320937341

88.605108055

91.7497977892

95.7434229973

98.4286337844

99.0936555891

89.2861023579

92.2592741395

96.0169863816

98.5322685085

99.1538078646

89.96105582

92.762107504

96.285548462

98.633646456

99.2125984252

90.6300484653

93.2584269663

96.5492451474

98.7328405491

99.2700729927

91.2931589106

93.7483582874

96.8082074665

98.8299206018

99.3262752647

91.9504643963

94.2320240115

97.0625617851

98.9249534836

99.3812470252

92.6020408163

94.7095435685

97.3124300112

99.0180032733

99.4350282486

93.2479627474

95.181033372

97.5579297905

99.1091314031

99.4876571961

93.8883034773

95.6466069142

97.7991746905

99.1983967936

99.5391705069

94.5231350331

96.1063748569

98.0362743761

99.285855981

99.5896032832

95.1525282073

96.5604451189

98.2693347756

99.3715632364

99.6389891697

95.776552585

97.0089229609

98.4984582384

99.4555706786

99.6873604288

96.3952765693

97.4519110667

98.7237436852

99.5379283789

99.7347480106

97.0087674059

97.8895096214

98.9452867502

99.6186844614

99.7811816193

97.6170912079

98.321816387

99.1631799163

99.6978851964

99.8266897747

98.2203129794

98.7489267754

99.3775126443

99.7755750888

99.8712998713

98.8184966388

99.1709339186

99.5883714947

99.8517969618

99.9150382328

99.4117050411

99.5879287359

99.795840245

99.9265920352

99.9579301641

100

100

100

100

100



Diagramm5

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		42		42		42		42		42

		43		43		43		43		43

		44		44		44		44		44

		45		45		45		45		45

		46		46		46		46		46

		47		47		47		47		47

		48		48		48		48		48

		49		49		49		49		49

		50		50		50		50		50

		51		51		51		51		51

		52		52		52		52		52

		53		53		53		53		53

		54		54		54		54		54

		55		55		55		55		55

		56		56		56		56		56

		57		57		57		57		57

		58		58		58		58		58

		59		59		59		59		59

		60		60		60		60		60

		61		61		61		61		61

		62		62		62		62		62

		63		63		63		63		63

		64		64		64		64		64

		65		65		65		65		65

		66		66		66		66		66

		67		67		67		67		67

		68		68		68		68		68

		69		69		69		69		69

		70		70		70		70		70

		71		71		71		71		71

		72		72		72		72		72

		73		73		73		73		73

		74		74		74		74		74

		75		75		75		75		75

		76		76		76		76		76

		77		77		77		77		77

		78		78		78		78		78

		79		79		79		79		79

		80		80		80		80		80

		81		81		81		81		81

		82		82		82		82		82

		83		83		83		83		83

		84		84		84		84		84

		85		85		85		85		85

		86		86		86		86		86

		87		87		87		87		87

		88		88		88		88		88

		89		89		89		89		89

		90		90		90		90		90

		91		91		91		91		91

		92		92		92		92		92

		93		93		93		93		93

		94		94		94		94		94

		95		95		95		95		95

		96		96		96		96		96

		97		97		97		97		97

		98		98		98		98		98

		99		99		99		99		99

		100		100		100		100		100



Cut-off 0.5 ng/mL

Cut-off 1 ng/mL

Cut-off 2 ng/mL

Cut-off 5 ng/mL

Cut-off 10 ng/mL

Prevelence / Pretest probability (%)

NPV / Posttest probability (%)

99.9759557586

99.7404976339

99.7481108312

99.5287464656

99.2305355877

99.9514327343

99.4770839742

99.4923857868

99.052432091

98.4574791963

99.9264164827

99.209669921

99.2327365729

98.5709749127

97.6808056149

99.9008919722

98.9381636477

98.9690721649

98.0842911877

96.9004893964

99.8748435544

98.6624704957

98.7012987013

97.5922953451

96.1165048544

99.8482549317

98.3824928639

98.4293193717

97.0948999354

95.3288260602

99.8211091234

98.0981300943

98.1530343008

96.5920155794

94.5374268405

99.7933884298

97.8092783505

97.8723404255

96.0835509138

93.742280774

99.7650743931

97.515830492

97.5871313673

95.5694125369

92.9433611885

99.7361477573

97.2176759411

97.2972972973

95.0495049505

92.1406411582

99.7065884236

96.9147005445

97.0027247956

94.5237305012

91.3340935006

99.6763754045

96.6067864271

96.7032967033

93.9919893191

90.5236907731

99.6454867739

96.2938118397

96.3988919668

93.4541792548

89.7094052703

99.6138996139

95.9756509976

96.0893854749

92.9101958136

88.8912090207

99.5815899582

95.652173913

95.7746478873

92.3599320883

88.0690737834

99.5485327314

95.3232462173

95.4545454545

91.8032786885

87.2429710449

99.5147016843

94.9887289752

95.1289398281

91.2401236688

86.412872016

99.4800693241

94.648478489

94.7976878613

90.6703524534

85.5787476281

99.4446068401

94.3023460928

94.4606413994

90.0938477581

84.7405685301

99.4082840237

93.9501779359

94.1176470588

89.5104895105

83.8983050847

99.3710691824

93.591814755

93.7685459941

88.9201547661

83.0519273654

99.3329290479

93.2270916335

93.4131736527

88.3227176221

82.2014051522

99.2938286767

92.8558377489

93.0513595166

87.7180491278

81.3467079287

99.2537313433

92.4778761062

92.6829268293

87.106017192

80.487804878

99.2125984252

92.0930232558

92.3076923077

86.4864864865

79.6246648794

99.1703892789

91.7010889974

91.9254658385

85.8593183466

78.757256504

99.1270611057

91.3018760659

91.5360501567

85.2243706676

77.8855480116

99.0825688073

90.8951798011

91.1392405063

84.5814977974

77.0095073466

99.036864829

90.4807877969

90.7348242812

83.9305504248

76.1291021337

98.9898989899

90.0584795322

90.3225806452

83.2713754647

75.2442996743

98.9416182998

89.6280259791

89.9022801303

82.6038159371

74.3550669424

98.891966759

89.1891891892

89.4736842105

81.9277108434

73.4613705805

98.8408851423

88.7417218543

89.0365448505

81.242895036

72.5631768953

98.7883107627

88.2853668423

88.5906040268

80.5491990847

71.6604518535

98.7341772152

87.8198567042

88.1355932203

79.8464491363

70.7531610775

98.6784140969

87.3449131514

87.6712328767

79.1344667697

69.8412698413

98.6209467015

86.8602465009

87.1972318339

78.4130688448

68.9247430655

98.5616956851

86.3655550865

86.7132867133

77.6820673453

68.0035453135

98.5005767013

85.8605246321

86.2190812721

76.9412692156

67.0776407864

98.4375

85.3448275862

85.7142857143

76.1904761905

66.1469933185

98.3723699881

84.8181224134

85.1985559567

75.4294846185

65.2115663727

98.3050847458

84.2800528402

84.6715328467

74.6580852776

64.2713230356

98.2355354945

83.730247051

84.1328413284

73.8760631835

63.3262260128

98.16360601

83.1683168317

83.5820895522

73.0831973899

62.3762376238

98.0891719745

82.5938566553

83.0188679245

72.2792607803

61.421319797

98.0121002593

82.0064427059

82.4427480916

71.4640198511

60.4614340647

97.9322481302

81.4056318362

81.8532818533

70.6372344856

59.496541558

97.8494623656

80.790960452

81.25

69.7986577181

58.5266030014

97.7635782748

80.1619433198

80.6324110672

68.948035488

57.5515787074

97.6744186047

79.5180722892

80

68.085106383

56.5714285714

97.5817923186

78.8588149232

79.3522267206

67.2096013716

55.586112066

97.4854932302

78.1836130306

78.6885245902

66.3212435233

54.5955882353

97.3852984706

77.4918810892

78.0082987552

65.4197477164

53.5998156894

97.2809667674

76.7830045524

77.3109243697

64.504820333

52.5987525988

97.1722365039

76.0563380282

76.5957446809

63.5761589404

51.5923566879

97.0588235294

75.3112033195

75.8620689655

62.6334519573

50.5805852299

96.9404186795

74.5468873128

75.1091703057

61.6763783057

49.5633950402

96.8166849616

73.762639702

74.3362831858

60.7046070461

48.5407424702

96.6872543515

72.9576705311

73.5426008969

59.7177969959

47.5125834016

96.5517241379

72.131147541

72.7272727273

58.7155963303

46.4788732394

96.4096527369

71.2821932983

71.8894009217

57.6976421637

45.439566906

96.2605548854

70.4098820887

71.0280373832

56.6635601118

44.3946188341

96.1038961039

69.51323655

70.1421800948

55.6129638328

43.3439829606

95.9390862944

68.5912240185

69.2307692308

54.5454545455

42.2876127195

95.7654723127

67.6427525622

68.2926829268

53.4606205251

41.2254610351

95.5823293173

66.6666666667

67.3267326733

52.3580365736

40.157480315

95.3888506538

65.6617425384

66.3316582915

51.2372634643

39.0836224429

95.1841359773

64.6266829865

65.306122449

50.0978473581

38.0038387716

94.9671772429

63.560111836

64.2487046632

48.9393191909

36.9180801155

94.7368421053

62.4605678233

63.1578947368

47.7611940299

35.8262967431

94.4918541505

61.3264979173

62.0320855615

46.5629703964

34.7284383694

94.2307692308

60.15625

60.8695652174

45.3441295547

33.6244541485

93.951946976

58.9480648363

59.6685082873

44.1041347626

32.5142926651

93.653516295

57.7000672495

58.4269662921

42.842430484

31.3979019273

93.3333333333

56.4102564103

57.1428571429

41.5584415584

30.2752293578

92.9889298893

55.0764951321

55.8139534884

40.251572327

29.1462217861

92.6174496644

53.6964980545

54.4378698225

38.9212057113

28.0108254398

92.2155688623

52.2678185745

53.0120481928

37.5667022412

26.8689859363

91.779396462

50.7878343716

51.5337423313

36.1873990307

25.7206482742

91.3043478261

49.2537313433

50

34.7826086957

24.5657568238

90.7849829352

47.6624857469

48.4076433121

33.3516182117

23.4042553191

90.214797136

46.0108443067

46.7532467532

31.8936877076

22.236086848

89.5859473024

44.2953020134

45.0331125828

30.4080491895

21.0611938431

88.8888888889

42.5120772947

43.2432432432

28.8939051919

19.8795180723

88.1118881119

40.6570841889

41.3793103448

27.3504273504

18.6910006293

87.2403560831

38.7259010897

39.4366197183

25.7767548907

17.4955819238

86.2559241706

36.7137355584

37.4100719424

24.1719930273

16.2932016711

85.1351351351

34.6153846154

35.2941176471

22.5352112676

15.0837988827

83.8475499093

32.4251898169

33.0827067669

20.8654416123

13.8673118553

82.3529411765

30.1369863014

30.7692307692

19.1616766467

12.6436781609

80.5970149254

27.7440448389

28.3464566929

17.4228675136

11.4128346356

78.5046728972

25.2390057361

25.8064516129

15.6479217604

10.174717369

75.9689922481

22.6138032305

23.1404958678

13.83570105

8.9292616931

72.8323699422

19.8595787362

20.3389830508

11.9850187266

7.6764021711

68.8524590164

16.9665809769

17.3913043478

10.094637224

6.4160725859

63.6363636364

13.9240506329

14.2857142857

8.1632653061

5.1482059282

56.5022421525

10.720086627

11.0091743119

6.1895551257

3.8727343852

46.1538461538

7.3414905451

7.5471698113

4.1720990874

2.5895893278

29.7872340426

3.7735849057

3.8834951456

2.1094264997

1.2987012987

0

0

0

0

0
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Sens 85 %

Spec 71 %

PPV

NPV

Prevalence / Pretest probability (%)

PV / Posttest Probability (%)

2.8755074425

99.7870528109

5.6440903054

99.5706926159

8.3116036506

99.3508366994

10.8834827145

99.127399651

13.3647798742

98.9002932551

15.760197775

98.6694263749

18.0741190765

98.4347048301

20.3106332139

98.1960312688

22.473560517

97.9533050334

24.5664739884

97.7064220183

26.5927189989

97.4552745219

28.555431131

97.199751089

30.4575523705

96.9397363465

32.3018458198

96.6751108296

34.0909090909

96.4057507987

35.8271865121
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37.51298027

95.8523096942

39.1504605937

95.5679579777

40.7416750757

95.2783300199
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43.7929342493
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53.2676812892

92.4078091106

54.4871794872

92.0562454346

55.6768558952

91.6974169742

56.8377911993

91.3310961969

57.9710144928

90.9570459683

59.0775063184

90.5750190404

60.1582014988

90.1847575058

61.2139917695

89.7859922179

62.2457282343

89.3784421715

63.2542236525

88.9618138425

64.2402545744

88.5358004827

65.204563336

88.100081367

66.1478599222

87.6543209877

67.0708237105
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68.8583270535

86.2531969309
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85.7635893011
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85.2620087336

71.4024835646
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72.2161966739
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73.7951807229

83.1267217631
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82.5581395349

75.3127171647

81.9745523091

76.0495526497

81.3753581662

76.7723244717

80.7599225557
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80.127576055

78.1772575251

79.4776119403

78.8601722995

78.809283552

79.530531845

78.121801433

80.1886792453

77.4143302181

80.8349451966

76.6859852476

81.4696485623

75.935828877

82.0930968968

75.1628664495

82.7055869429

74.3660418964

83.3074051027

73.5442329227
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72.6962457338

84.4801223242

71.8208092486

85.0515463918

70.9165687427

85.6133493686
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86.1657722123

69.0157958688
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68.0160692213
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59.9156118143

90.7515252357

58.5724533716

91.2217941662

57.1742313324

91.6848716548

55.7174887892

92.1409214092

54.1984732824

92.5901022055

52.6131045242

93.0325680726

50.956937799

93.4684684685

49.2251223491

93.8979484482

47.4123539232

94.3211488251

45.5128205128

94.7382063245

43.5201401051

95.1492537313

41.4272890485
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39.226519337

95.9538305429
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96.3476070529

34.4660194175
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31.8862275449
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97.8686918177

23.2026143791

98.2360097324

19.9438202247

98.5983566941

16.4733178654

98.9558329333

12.7697841727

99.3085360038

8.8089330025

99.6565608716

4.5629820051
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Tabelle1

								Cut-off 0.5 ng/mL		Prevalence		Cut-off 0.5 ng/mL								Prevalence		Cut-off 1 ng/mL		Prevalence		Cut-off 1 ng/mL								Prevalence		Cut-off 2 ng/mL		Prevalence		Cut-off 2 ng/mL														Cut-off 5 ng/mL		Prevalence		Cut-off 5 ng/mL												Cut-off 10 ng/mL		Prevalence		Cut-off 10 ng/mL				Simplired								PPV		Prevalence		NPV

		Specificity		42		1		1.6949152542		1		99.9759557586				Specificity		66		1		2.4064946361		1		99.7404976339				Specificity		84		1		4.7504509922		1		99.7481108312								Specificity		96		1		12.1951219512		1		99.5287464656						Specificity		99		1		19.512195122		1		99.2305355877						Specificity		71		1		2.8755074425		1		99.7870528109

		Sensitivity		99		2		3.3662019721		2		99.9514327343				Sensitivity		83		2		4.7455688965		2		99.4770839742				Sensitivity		79		2		9.1541135574		2		99.4923857868								Sensitivity		55		2		21.9123505976		2		99.052432091						Sensitivity		24		2		32.8767123288		2		98.4574791963						Sensitivity		85		2		5.6440903054		2		99.5706926159

						3		5.0143508357		3		99.9264164827								3		7.0200169157		3		99.209669921								3		13.2476243712		3		99.2327365729												3		29.8372513562		3		98.5709749127										3		42.6035502959		3		97.6808056149										3		8.3116036506		3		99.3508366994

						4		6.6398390342		4		99.9008919722				2		84.2105263158		4		9.2324805339		4		98.9381636477				5		96.0526315789		4		17.0626349892		4		98.9690721649												4		36.4238410596		4		98.0842911877										4		50		4		96.9004893964										4		10.8834827145		4		99.127399651

		1		65.7894736842		5		8.2431307244		5		99.8748435544						78.5714285714		5		11.3854595336		5		98.6624704957						54.7619047619		5		20.6266318538		5		98.7012987013								1		65.7894736842		5		41.9847328244		5		97.5922953451						1		65.7894736842		5		55.8139534884		5		96.1165048544						1		65.7894736842		5		13.3647798742		5		98.9002932551

				83.3333333333		6		9.8246774727		6		99.8482549317								6		13.4813210612		6		98.3824928639								6		23.9635995956		6		98.4293193717										83.3333333333		6		46.7422096317		6		97.0948999354								83.3333333333		6		60.5042016807		6		95.3288260602								83.3333333333		6		15.760197775		6		98.6694263749

						7		11.3849186792		7		99.8211091234								7		15.5223083088		7		98.0981300943				Bauer-SRA  Sens und Spec				7		27.0945614895		7		98.1530343008												7		50.858652576		7		96.5920155794										7		64.367816092		7		94.5374268405										7		18.0741190765		7		98.4347048301

						8		12.9242819843		8		99.7933884298								8		17.5105485232		8		97.8092783505								8		30.0380228137		8		97.8723404255												8		54.4554455446		8		96.0835509138										8		67.6056338028		8		93.742280774										8		20.3106332139		8		98.1960312688

						9		14.4431836602		9		99.7650743931								9		19.4480604009		9		97.515830492								9		32.8103368713		9		97.5871313673												9		57.625145518		9		95.5694125369										9		70.3583061889		9		92.9433611885										9		22.473560517		9		97.9533050334

						10		15.9420289855		10		99.7361477573								10		21.3367609254		10		97.2176759411								10		35.4260089686		10		97.2972972973												10		60.4395604396		10		95.0495049505										10		72.7272727273		10		92.1406411582										10		24.5664739884		10		97.7064220183

						11		17.421212606		11		99.7065884236								11		23.1784716933		11		96.9147005445								11		37.8979502835		11		97.0027247956												11		62.9552549428		11		94.5237305012										11		74.7875354108		11		91.3340935006										11		26.5927189989		11		97.4552745219

						12		18.8811188811		12		99.6763754045								12		24.9749247743		12		96.6067864271								12		40.2376910017		12		96.7032967033												12		65.2173913043		12		93.9919893191										12		76.5957446809		12		90.5236907731										12		28.555431131		12		97.199751089

						13		20.322122217		13		99.6454867739								13		26.7277681447		13		96.2938118397								13		42.4555601488		13		96.3988919668												13		67.2624647225		13		93.4541792548										13		78.1954887218		13		89.7094052703										13		30.4575523705		13		96.9397363465

						14		21.7445873863		14		99.6138996139								14		28.4385707293		14		95.9756509976								14		44.5608380338		14		96.0893854749												14		69.1202872531		14		92.9101958136										14		79.6208530806		14		88.8912090207										14		32.3018458198		14		96.6751108296

						15		23.1488698363		15		99.5815899582								15		30.1088270859		15		95.652173913								15		46.5618860511		15		95.7746478873												15		70.8154506438		15		92.3599320883										15		80.8988764045		15		88.0690737834										15		34.0909090909		15		96.4057507987

						16		24.5353159851		16		99.5485327314								16		31.7399617591		16		95.3232462173								16		48.4662576687		16		95.4545454545												16		72.3684210526		16		91.8032786885										16		82.0512820513		16		87.2429710449										16		35.8271865121		16		96.1315280464

						17		25.9042635062		17		99.5147016843								17		33.3333333333		17		94.9887289752								17		50.2807937102		17		95.1289398281												17		73.7963693765		17		91.2401236688										17		83.0957230143		17		86.412872016										17		37.51298027		17		95.8523096942

						18		27.2560416029		18		99.4800693241								18		34.8902382064		18		94.648478489								18		52.0117044623		18		94.7976878613												18		75.1138088012		18		90.6703524534										18		84.046692607		18		85.5787476281										18		39.1504605937		18		95.5679579777

						19		28.5909712722		19		99.4446068401								19		36.4119141076		19		94.3023460928								19		53.6646406864		19		94.4606413994												19		76.3330898466		19		90.0938477581										19		84.9162011173		19		84.7405685301										19		40.7416750757		19		95.2783300199

						20		29.9093655589		20		99.4082840237								20		37.899543379		20		93.9501779359								20		55.2447552448		20		94.1176470588												20		77.4647887324		20		89.5104895105										20		85.7142857143		20		83.8983050847										20		42.2885572139		20		94.983277592

						21		31.2115298003		21		99.3710691824								21		39.3542560397		21		93.591814755								21		56.7567567568		21		93.7685459941												21		78.5180149558		21		88.9201547661										21		86.4493996569		21		83.0519273654										21		43.7929342493		21		94.6826468602

						22		32.4977618621		22		99.3329290479								22		40.7771326485		22		93.2270916335								22		58.2049564635		22		93.4131736527												22		79.5006570302		22		88.3227176221										22		87.1287128713		22		82.2014051522										22		45.2565343659		22		94.3762781186

						23		33.7683523654		23		99.2938286767								23		42.1692069803		23		92.8558377489								23		59.5933092817		23		93.0513595166												23		80.4195804196		23		87.7180491278										23		87.7583465819		23		81.3467079287										23		46.6809933142		23		94.0640055059

						24		35.0235849057		24		99.2537313433								24		43.5314685315		24		92.4778761062								24		60.9254498715		24		92.6829268293												24		81.2807881773		24		87.106017192										24		88.3435582822		24		80.487804878										24		48.067860509		24		93.745656706

						25		36.2637362637		25		99.2125984252								25		44.8648648649		25		92.0930232558								25		62.2047244094		25		92.3076923077												25		82.0895522388		25		86.4864864865										25		88.8888888889		25		79.6246648794										25		49.4186046512		25		93.4210526316

						26		37.4890766094		26		99.1703892789								26		46.1703038083		26		91.7010889974								26		63.4342186535		26		91.9254658385												26		82.8505214368		26		85.8593183466										26		89.3982808023		26		78.757256504										26		50.7346189164		26		93.0900070872

						27		38.6998696974		27		99.1270611057								27		47.4486555156		27		91.3018760659								27		64.6167827931		27		91.5360501567												27		83.5678109173		27		85.2243706676										27		89.8751733703		27		77.8855480116										27		52.017225748		27		92.7523264137

						28		39.896373057		28		99.0825688073								28		48.7007544007		28		90.8951798011								28		65.7550535077		28		91.1392405063												28		84.2450765864		28		84.5814977974										28		90.3225806452		28		77.0095073466										28		53.2676812892		28		92.4078091106

						29		41.0788381743		29		99.036864829								29		49.9274009542		29		90.4807877969								29		66.8514735921		29		90.7348242812												29		84.8855774348		29		83.9305504248										29		90.7431551499		29		76.1291021337										29		54.4871794872		29		92.0562454346

						30		42.2475106686		30		98.9898989899								30		51.1293634497		30		90.0584795322								30		67.9083094556		30		90.3225806452												30		85.4922279793		30		83.2713754647										30		91.1392405063		30		75.2442996743										30		55.6768558952		30		91.6974169742

						31		43.4026304625		31		98.9416182998								31		52.3073795487		31		89.6280259791								31		68.9276667605		31		89.9022801303												31		86.0676426047		31		82.6038159371										31		91.5129151292		31		74.3550669424										31		56.8377911993		31		91.3310961969

						32		44.544431946		32		98.891966759								32		53.46215781		32		89.1891891892								32		69.9115044248		32		89.4736842105												32		86.6141732283		32		81.9277108434										32		91.8660287081		32		73.4613705805										32		57.9710144928		32		90.9570459683

						33		45.6731441353		33		98.8408851423								33		54.594379111		33		88.7417218543								33		70.8616471867		33		89.0365448505												33		87.1339414306		33		81.242895036										33		92.2002328289		33		72.5631768953										33		59.0775063184		33		90.5750190404

						34		46.7889908257		34		98.7883107627								34		55.7046979866		34		88.2853668423								34		71.7797969001		34		88.5906040268												34		87.6288659794		34		80.5491990847										34		92.5170068027		34		71.6604518535										34		60.1582014988		34		90.1847575058

						35		47.8921907395		35		98.7341772152								35		56.7937438905		35		87.8198567042								35		72.667542707		35		88.1355932203												35		88.1006864989		35		79.8464491363										35		92.817679558		35		70.7531610775										35		61.2139917695		35		89.7859922179

						36		48.982957669		36		98.6784140969								36		57.8621223857		36		87.3449131514								36		73.5263702172		36		87.6712328767												36		88.5509838998		36		79.1344667697										36		93.1034482759		36		69.8412698413										36		62.2457282343		36		89.3784421715

						37		50.061500615		37		98.6209467015								37		58.910416267		37		86.8602465009								37		74.3576698041		37		87.1972318339												37		88.9811980761		37		78.4130688448										37		93.3753943218		37		68.9247430655										37		63.2542236525		37		88.9618138425

						38		51.1280239195		38		98.5616956851								38		59.9391866211		38		86.3655550865								38		75.1627441162		38		86.7132867133												38		89.3926432849		38		77.6820673453										38		93.6344969199		38		68.0035453135										38		64.2402545744		38		88.5358004827

						39		52.1827273956		39		98.5005767013								39		60.9489738279		39		85.8605246321								39		75.9428148878		39		86.2190812721												39		89.7865215571		39		76.9412692156										39		93.8816449348		39		67.0776407864										39		65.204563336		39		88.100081367

						40		53.2258064516		40		98.4375								40		61.9402985075		40		85.3448275862								40		76.6990291262		40		85.7142857143												40		90.1639344262		40		76.1904761905										40		94.1176470588		40		66.1469933185										40		66.1478599222		40		87.6543209877

						41		54.2574522123		41		98.3723699881								41		62.9136624145		41		84.8181224134								41		77.4324647382		41		85.1985559567												41		90.5258932156		41		75.4294846185										41		94.343240652		41		65.2115663727										41		67.0708237105		41		87.1981681932

						42		55.2778516352		42		98.3050847458								42		63.8695492855		42		84.2800528402								42		78.1441356571		42		84.6715328467												42		90.8733280881		42		74.6580852776										42		94.5590994371		42		64.2713230356										42		67.9741051028		42		86.7312552654

						43		56.287187624		43		98.2355354945								43		64.8084256401		43		83.730247051								43		78.8349965189		43		84.1328413284												43		91.2070960278		43		73.8760631835										43		94.7658402204		43		63.3262260128										43		68.8583270535		43		86.2531969309

						44		57.2856391373		44		98.16360601								44		65.7307415407		44		83.1683168317								44		79.505946935		44		83.5820895522												44		91.5279878971		44		73.0831973899										44		94.964028777		44		62.3762376238										44		69.7240865026		44		85.7635893011

						45		58.273381295		45		98.0891719745								45		66.6369313113		45		82.5938566553								45		80.1578354002		45		83.0188679245												45		91.8367346939		45		72.2792607803										45		95.154185022		45		61.421319797										45		70.5719557196		45		85.2620087336

						46		59.2505854801		46		98.0121002593								46		67.52741422		46		82.0064427059								46		80.7914628724		46		82.4427480916												46		92.13401311		46		71.4640198511										46		95.3367875648		46		60.4614340647										46		71.4024835646		46		84.7480106101

						47		60.2174194383		47		97.9322481302								47		68.4025951254		47		81.4056318362								47		81.4075860557		47		81.8532818533												47		92.4204504827		47		70.6372344856										47		95.5122777307		47		59.496541558										47		72.2161966739		47		84.2211280215

						48		61.1740473738		48		97.8494623656								48		69.2628650904		48		80.790960452								48		82.0069204152		48		81.25												48		92.6966292135		48		69.7986577181										48		95.6810631229		48		58.5266030014										48		73.0136005727		48		83.6808703536

						49		62.1206300423		49		97.7635782748								49		70.1086019652		49		80.1619433198								49		82.5901429486		49		80.6324110672												49		92.9630907209		49		68.948035488										49		95.8435207824		49		57.5515787074										49		73.7951807229		49		83.1267217631

						50		63.0573248408		50		97.6744186047								50		70.9401709402		50		79.5180722892								50		83.1578947368		50		80												50		93.2203389831		50		68.085106383										50		96		50		56.5714285714										50		74.5614035088		50		82.5581395349

						51		63.9842858953		51		97.5817923186								51		71.757925072		51		78.8588149232								51		83.7107832952		51		79.3522267206												51		93.4688437188		51		67.2096013716										51		96.1508248233		51		55.586112066										51		75.3127171647		51		81.9745523091

						52		64.9016641452		52		97.4854932302								52		72.5622057835		52		78.1836130306								52		84.2493847416		52		78.6885245902												52		93.7090432503		52		66.3212435233										52		96.2962962963		52		54.5955882353										52		76.0495526497		52		81.3753581662

						53		65.8096074251		53		97.3852984706								53		73.3533433383		53		77.4918810892								53		84.7742457987		53		78.0082987552												53		93.9413470835		53		65.4197477164										53		96.4366944655		53		53.5998156894										53		76.7723244717		53		80.7599225557

						54		66.708260544		54		97.2809667674								54		74.1316572941		54		76.7830045524								54		85.2858856457		54		77.3109243697												54		94.1661382372		54		64.504820333										54		96.5722801788		54		52.5987525988										54		77.4814314652		54		80.127576055

						55		67.5977653631		55		97.1722365039								55		74.8974569319		55		76.0563380282								55		85.7847976308		55		76.5957446809												55		94.383775351		55		63.5761589404										55		96.7032967033		55		51.5923566879										55		78.1772575251		55		79.4776119403

						56		68.4782608696		56		97.0588235294								56		75.6510416667		56		75.3112033195								56		86.271450858		56		75.8620689655												56		94.5945945946		56		62.6334519573										56		96.8299711816		56		50.5805852299										56		78.8601722995		56		78.809283552

						57		69.3498832494		57		96.9404186795								57		76.3927014371		57		74.5468873128								57		86.7462916586		57		75.1091703057												57		94.7989114001		57		61.6763783057										57		96.9525159461		57		49.5633950402										57		79.530531845		57		78.121801433

						58		70.2127659574		58		96.8166849616								58		77.1227170779		58		73.762639702								58		87.2097449562		58		74.3362831858												58		94.9970220369		58		60.7046070461										58		97.0711297071		58		48.5407424702										58		80.1886792453		58		77.4143302181

						59		71.0670397859		59		96.6872543515								59		77.841360674		59		72.9576705311								59		87.6622155351		59		73.5426008969												59		95.1892050455		59		59.7177969959										59		97.1859986273		59		47.5125834016										59		80.8349451966		59		76.6859852476

						60		71.9128329298		60		96.5517241379								60		78.5488958991		60		72.131147541								60		88.1040892193		60		72.7272727273												60		95.3757225434		60		58.7155963303										60		97.2972972973		60		46.4788732394										60		81.4696485623		60		75.935828877

						61		72.7502710517		61		96.4096527369								61		79.2455783378		61		71.2821932983								61		88.5357339702		61		71.8894009217												61		95.5568214184		61		57.6976421637										61		97.4051896208		61		45.439566906										61		82.0930968968		61		75.1628664495

						62		73.5794773436		62		96.2605548854								62		79.9316557937		62		70.4098820887								62		88.9575009081		62		71.0280373832												62		95.7327344189		62		56.6635601118										62		97.5098296199		62		44.3946188341										62		82.7055869429		62		74.3660418964

						63		74.4005725874		63		96.1038961039								63		80.6073685833		63		69.51323655								63		89.3697252649		63		70.1421800948												63		95.9036811514		63		55.6129638328										63		97.6113621691		63		43.3439829606										63		83.3074051027		63		73.5442329227

						64		75.2136752137		64		95.9390862944								64		81.2729498164		64		68.5912240185								64		89.7727272727		64		69.2307692308												64		96.0698689956		64		54.5454545455										64		97.7099236641		64		42.2876127195										64		83.898827884		64		72.6962457338

						65		76.0189013585		65		95.7654723127								65		81.9286256644		65		67.6427525622								65		90.1668129939		65		68.2926829268												65		96.2314939435		65		53.4606205251										65		97.8056426332		65		41.2254610351										65		84.4801223242		65		71.8208092486

						66		76.8163649189		66		95.5823293173								66		82.5746156165		66		66.6666666667								66		90.5522750955		66		67.3267326733												66		96.3887413702		66		52.3580365736										66		97.8986402967		66		40.157480315										66		85.0515463918		66		70.9165687427

						67		77.6061776062		67		95.3888506538								67		83.2111327248		67		65.6617425384								67		90.929393575		67		66.3316582915												67		96.5417867435		67		51.2372634643										67		97.9890310786		67		39.0836224429										67		85.6133493686		67		69.982078853

						68		78.3884489986		68		95.1841359773								68		83.8383838384		68		64.6266829865								68		91.2984364378		68		65.306122449												68		96.6907962771		68		50.0978473581										68		98.0769230769		68		38.0038387716										68		86.1657722123		68		69.0157958688

						69		79.1632865917		69		94.9671772429								69		84.4565698275		69		63.560111836								69		91.6596603329		69		64.2487046632												69		96.8359275325		69		48.9393191909										69		98.1624184944		69		36.9180801155										69		86.7090479007		69		68.0160692213

						70		79.9307958478		70		94.7368421053								70		85.065885798		70		62.4605678233								70		92.0133111481		70		63.1578947368												70		96.9773299748		70		47.7611940299										70		98.2456140351		70		35.8262967431										70		87.2434017595		70		66.9811320755

						71		80.6910802434		71		94.4918541505								71		85.6665212967		71		61.3264979173								71		92.3596245678		71		62.0320855615												71		97.1151454862		71		46.5629703964										71		98.3266012695		71		34.7284383694										71		87.7690517743		71		65.9090909091

						72		81.4442413163		72		94.2307692308								72		86.2586605081		72		60.15625								72		92.6988265971		72		60.8695652174												72		97.2495088409		72		45.3441295547										72		98.4054669704		72		33.6244541485										72		88.2862088863		72		64.7979139505

						73		82.1903787103		73		93.951946976								73		86.8424824423		73		58.9480648363								73		93.0311340539		73		59.6685082873												73		97.3805481446		73		44.1041347626										73		98.4822934233		73		32.5142926651										73		88.7950772753		73		63.6454183267

						74		82.9295902196		74		93.653516295								74		87.4181611159		74		57.7000672495								74		93.3567550303		74		58.4269662921												74		97.508385242		74		42.842430484										74		98.5571587125		74		31.3979019273										74		89.2958546281		74		62.449255751

						75		83.661971831		75		93.3333333333								75		87.9858657244		75		56.4102564103								75		93.6758893281		75		57.1428571429												75		97.6331360947		75		41.5584415584										75		98.6301369863		75		30.2752293578										75		89.7887323944		75		61.2068965517

						76		84.3876177658		76		92.9889298893								76		88.5457608085		76		55.0764951321								76		93.9887288666		76		55.8139534884												76		97.7549111319		76		40.251572327										76		98.7012987013		76		29.1462217861										76		90.2738960313		76		59.9156118143

						77		85.1066205203		77		92.6174496644								77		89.0980064129		77		53.6964980545								77		94.2954580685		77		54.4378698225												77		97.8738155766		77		38.9212057113										77		98.7707108498		77		28.0108254398										77		90.7515252357		77		58.5724533716

						78		85.8190709046		78		92.2155688623								78		89.6427582387		78		52.2678185745								78		94.5962542217		78		53.0120481928												78		97.9899497487		78		37.5667022412										78		98.83843717		78		26.8689859363										78		91.2217941662		78		57.1742313324

						79		86.5250580816		79		91.779396462								79		90.1801677899		79		50.7878343716								79		94.8912878212		79		51.5337423313												79		98.1034093475		79		36.1873990307										79		98.9045383412		79		25.7206482742										79		91.6848716548		79		55.7174887892

						80		87.2246696035		80		91.3043478261								80		90.7103825137		80		49.2537313433								80		95.1807228916		80		50												80		98.2142857143		80		34.7826086957										80		98.9690721649		80		24.5657568238										80		92.1409214092		80		54.1984732824

						81		87.9179914483		81		90.7849829352								81		91.2335459357		81		47.6624857469								81		95.4647172908		81		48.4076433121												81		98.3226660781		81		33.3516182117										81		99.0320937341		81		23.4042553191										81		92.5901022055		81		52.6131045242

						82		88.605108055		82		90.214797136								82		91.7497977892		82		46.0108443067								82		95.7434229973		82		46.7532467532												82		98.4286337844		82		31.8936877076										82		99.0936555891		82		22.236086848										82		93.0325680726		82		50.956937799

						83		89.2861023579		83		89.5859473024								83		92.2592741395		83		44.2953020134								83		96.0169863816		83		45.0331125828												83		98.5322685085		83		30.4080491895										83		99.1538078646		83		21.0611938431										83		93.4684684685		83		49.2251223491

						84		89.96105582		84		88.8888888889								84		92.762107504		84		42.5120772947								84		96.285548462		84		43.2432432432												84		98.633646456		84		28.8939051919										84		99.2125984252		84		19.8795180723										84		93.8979484482		84		47.4123539232

						85		90.6300484653		85		88.1118881119								85		93.2584269663		85		40.6570841889								85		96.5492451474		85		41.3793103448												85		98.7328405491		85		27.3504273504										85		99.2700729927		85		18.6910006293										85		94.3211488251		85		45.5128205128

						86		91.2931589106		86		87.2403560831								86		93.7483582874		86		38.7259010897								86		96.8082074665		86		39.4366197183												86		98.8299206018		86		25.7767548907										86		99.3262752647		86		17.4955819238										86		94.7382063245		86		43.5201401051

						87		91.9504643963		87		86.2559241706								87		94.2320240115		87		36.7137355584								87		97.0625617851		87		37.4100719424												87		98.9249534836		87		24.1719930273										87		99.3812470252		87		16.2932016711										87		95.1492537313		87		41.4272890485

						88		92.6020408163		88		85.1351351351								88		94.7095435685		88		34.6153846154								88		97.3124300112		88		35.2941176471												88		99.0180032733		88		22.5352112676										88		99.4350282486		88		15.0837988827										88		95.5544200307		88		39.226519337

						89		93.2479627474		89		83.8475499093								89		95.181033372		89		32.4251898169								89		97.5579297905		89		33.0827067669												89		99.1091314031		89		20.8654416123										89		99.4876571961		89		13.8673118553										89		95.9538305429		89		36.9092627599

						90		93.8883034773		90		82.3529411765								90		95.6466069142		90		30.1369863014								90		97.7991746905		90		30.7692307692												90		99.1983967936		90		19.1616766467										90		99.5391705069		90		12.6436781609										90		96.3476070529		90		34.4660194175

						91		94.5231350331		91		80.5970149254								91		96.1063748569		91		27.7440448389								91		98.0362743761		91		28.3464566929												91		99.285855981		91		17.4228675136										91		99.5896032832		91		11.4128346356										91		96.735867934		91		31.8862275449

						92		95.1525282073		92		78.5046728972								92		96.5604451189		92		25.2390057361								92		98.2693347756		92		25.8064516129												92		99.3715632364		92		15.6479217604										92		99.6389891697		92		10.174717369										92		97.1187282663		92		29.158110883

						93		95.776552585		93		75.9689922481								93		97.0089229609		93		22.6138032305								93		98.4984582384		93		23.1404958678												93		99.4555706786		93		13.83570105										93		99.6873604288		93		8.9292616931										93		97.4962999507		93		26.2684989429

						94		96.3952765693		94		72.8323699422								94		97.4519110667		94		19.8595787362								94		98.7237436852		94		20.3389830508												94		99.5379283789		94		11.9850187266										94		99.7347480106		94		7.6764021711										94		97.8686918177		94		23.2026143791

						95		97.0087674059		95		68.8524590164								95		97.8895096214		95		16.9665809769								95		98.9452867502		95		17.3913043478												95		99.6186844614		95		10.094637224										95		99.7811816193		95		6.4160725859										95		98.2360097324		95		19.9438202247

						96		97.6170912079		96		63.6363636364								96		98.321816387		96		13.9240506329								96		99.1631799163		96		14.2857142857												96		99.6978851964		96		8.1632653061										96		99.8266897747		96		5.1482059282										96		98.5983566941		96		16.4733178654

						97		98.2203129794		97		56.5022421525								97		98.7489267754		97		10.720086627								97		99.3775126443		97		11.0091743119												97		99.7755750888		97		6.1895551257										97		99.8712998713		97		3.8727343852										97		98.9558329333		97		12.7697841727

						98		98.8184966388		98		46.1538461538								98		99.1709339186		98		7.3414905451								98		99.5883714947		98		7.5471698113												98		99.8517969618		98		4.1720990874										98		99.9150382328		98		2.5895893278										98		99.3085360038		98		8.8089330025

						99		99.4117050411		99		29.7872340426								99		99.5879287359		99		3.7735849057								99		99.795840245		99		3.8834951456												99		99.9265920352		99		2.1094264997										99		99.9579301641		99		1.2987012987										99		99.6565608716		99		4.5629820051

						100		100		100		0								100		100		100		0								100		100		100		0												100		100		100		0										100		100		100		0										100		100		100		0





IDPF4

								Cut-off 1 mg/L		Prevalence		Cut-off 1 mg/L								Prevalence		Cut-off 2 mg/L		Prevalence		Cut-off 2 mg/L								Prevalence		Cut-off 5 mg/L		Prevalence		Cut-off 5 mg/L														Cut-off 1 mg/L		Prevalence		Cut-off 1 mg/L

		Specificity		66		1		2.4064946361		1		99.7404976339				Specificity		84		1		4.7504509922		1		99.7481108312				Specificity		96		1		12.1951219512		1		99.5287464656								Specificity		40		1		1.6393442623		1		99.97475385

		Sensitivity		83		2		4.7455688965		2		99.4770839742				Sensitivity		79		2		9.1541135574		2		99.4923857868				Sensitivity		55		2		21.9123505976		2		99.052432091								Sensitivity		99		2		3.2576505429		2		99.9490056094

						3		7.0200169157		3		99.209669921								3		13.2476243712		3		99.2327365729								3		29.8372513562		3		98.5709749127												3		4.8553212359		3		99.9227401494

						4		9.2324805339		4		98.9381636477				2		84.2105263158		4		17.0626349892		4		98.9690721649				5		96.0526315789		4		36.4238410596		4		98.0842911877												4		6.432748538		4		99.8959417274

		1		65.7894736842		5		11.3854595336		5		98.6624704957						78.5714285714		5		20.6266318538		5		98.7012987013						54.7619047619		5		41.9847328244		5		97.5922953451								1		65.7894736842		5		7.99031477		5		99.8685939553

				83.3333333333		6		13.4813210612		6		98.3824928639								6		23.9635995956		6		98.4293193717								6		46.7422096317		6		97.0948999354										83.3333333333		6		9.5283926853		6		99.8406797663

						7		15.5223083088		7		98.0981300943								7		27.0945614895		7		98.1530343008				Bauer-SRA  Sens und Spec				7		50.858652576		7		96.5920155794												7		11.0473457676		7		99.8121813791

						8		17.5105485232		8		97.8092783505								8		30.0380228137		8		97.8723404255								8		54.4554455446		8		96.0835509138												8		12.5475285171		8		99.7830802603

						9		19.4480604009		9		97.515830492								9		32.8103368713		9		97.5871313673								9		57.625145518		9		95.5694125369												9		14.0292867265		9		99.7533570841

						10		21.3367609254		10		97.2176759411								10		35.4260089686		10		97.2972972973								10		60.4395604396		10		95.0495049505												10		15.4929577465		10		99.7229916898

						11		23.1784716933		11		96.9147005445								11		37.8979502835		11		97.0027247956								11		62.9552549428		11		94.5237305012												11		16.938870742		11		99.6919630356

						12		24.9749247743		12		96.6067864271								12		40.2376910017		12		96.7032967033								12		65.2173913043		12		93.9919893191												12		18.3673469388		12		99.6602491506

						13		26.7277681447		13		96.2938118397								13		42.4555601488		13		96.3988919668								13		67.2624647225		13		93.4541792548												13		19.7786998617		13		99.6278270827

						14		28.4385707293		14		95.9756509976								14		44.5608380338		14		96.0893854749								14		69.1202872531		14		92.9101958136												14		21.1732355637		14		99.5946728431

						15		30.1088270859		15		95.652173913								15		46.5618860511		15		95.7746478873								15		70.8154506438		15		92.3599320883												15		22.5512528474		15		99.560761347

						16		31.7399617591		16		95.3232462173								16		48.4662576687		16		95.4545454545								16		72.3684210526		16		91.8032786885												16		23.9130434783		16		99.5260663507

						17		33.3333333333		17		94.9887289752								17		50.2807937102		17		95.1289398281								17		73.7963693765		17		91.2401236688												17		25.2588923908		17		99.4905603836

						18		34.8902382064		18		94.648478489								18		52.0117044623		18		94.7976878613								18		75.1138088012		18		90.6703524534												18		26.5890778872		18		99.4542146756

						19		36.4119141076		19		94.3023460928								19		53.6646406864		19		94.4606413994								19		76.3330898466		19		90.0938477581												19		27.9038718291		19		99.4169990795

						20		37.899543379		20		93.9501779359								20		55.2447552448		20		94.1176470588								20		77.4647887324		20		89.5104895105												20		29.203539823		20		99.3788819876

						21		39.3542560397		21		93.591814755								21		56.7567567568		21		93.7685459941								21		78.5180149558		21		88.9201547661												21		30.488341399		21		99.3398302421

						22		40.7771326485		22		93.2270916335								22		58.2049564635		22		93.4131736527								22		79.5006570302		22		88.3227176221												22		31.7585301837		22		99.2998090388

						23		42.1692069803		23		92.8558377489								23		59.5933092817		23		93.0513595166								23		80.4195804196		23		87.7180491278												23		33.014354067		23		99.258781824

						24		43.5314685315		24		92.4778761062								24		60.9254498715		24		92.6829268293								24		81.2807881773		24		87.106017192												24		34.2560553633		24		99.2167101828

						25		44.8648648649		25		92.0930232558								25		62.2047244094		25		92.3076923077								25		82.0895522388		25		86.4864864865												25		35.4838709677		25		99.173553719

						26		46.1703038083		26		91.7010889974								26		63.4342186535		26		91.9254658385								26		82.8505214368		26		85.8593183466												26		36.6980325064		26		99.1292699263

						27		47.4486555156		27		91.3018760659								27		64.6167827931		27		91.5360501567								27		83.5678109173		27		85.2243706676												27		37.8987664823		27		99.0838140482

						28		48.7007544007		28		90.8951798011								28		65.7550535077		28		91.1392405063								28		84.2450765864		28		84.5814977974												28		39.0862944162		28		99.0371389271

						29		49.9274009542		29		90.4807877969								29		66.8514735921		29		90.7348242812								29		84.8855774348		29		83.9305504248												29		40.2608329828		29		98.9891948414

						30		51.1293634497		30		90.0584795322								30		67.9083094556		30		90.3225806452								30		85.4922279793		30		83.2713754647												30		41.4225941423		30		98.9399293286

						31		52.3073795487		31		89.6280259791								31		68.9276667605		31		89.9022801303								31		86.0676426047		31		82.6038159371												31		42.5717852684		31		98.8892869939

						32		53.46215781		32		89.1891891892								32		69.9115044248		32		89.4736842105								32		86.6141732283		32		81.9277108434												32		43.7086092715		32		98.8372093023

						33		54.594379111		33		88.7417218543								33		70.8616471867		33		89.0365448505								33		87.1339414306		33		81.242895036												33		44.833264718		33		98.7836343531

						34		55.7046979866		34		88.2853668423								34		71.7797969001		34		88.5906040268								34		87.6288659794		34		80.5491990847												34		45.9459459459		34		98.7284966343

						35		56.7937438905		35		87.8198567042								35		72.667542707		35		88.1355932203								35		88.1006864989		35		79.8464491363												35		47.0468431772		35		98.6717267552

						36		57.8621223857		36		87.3449131514								36		73.5263702172		36		87.6712328767								36		88.5509838998		36		79.1344667697												36		48.1361426256		36		98.6132511556

						37		58.910416267		37		86.8602465009								37		74.3576698041		37		87.1972318339								37		88.9811980761		37		78.4130688448												37		49.2140266022		37		98.5529917873

						38		59.9391866211		38		86.3655550865								38		75.1627441162		38		86.7132867133								38		89.3926432849		38		77.6820673453												38		50.2806736167		38		98.4908657665

						39		60.9489738279		39		85.8605246321								39		75.9428148878		39		86.2190812721								39		89.7865215571		39		76.9412692156												39		51.3362584763		39		98.4267849939

						40		61.9402985075		40		85.3448275862								40		76.6990291262		40		85.7142857143								40		90.1639344262		40		76.1904761905												40		52.380952381		40		98.3606557377

						41		62.9136624145		41		84.8181224134								41		77.4324647382		41		85.1985559567								41		90.5258932156		41		75.4294846185												41		53.4149230162		41		98.2923781758

						42		63.8695492855		42		84.2800528402								42		78.1441356571		42		84.6715328467								42		90.8733280881		42		74.6580852776												42		54.4383346426		42		98.2218458933

						43		64.8084256401		43		83.730247051								43		78.8349965189		43		84.1328413284								43		91.2070960278		43		73.8760631835												43		55.4513481829		43		98.1489453293

						44		65.7307415407		44		83.1683168317								44		79.505946935		44		83.5820895522								44		91.5279878971		44		73.0831973899												44		56.4541213064		44		98.0735551664

						45		66.6369313113		45		82.5938566553								45		80.1578354002		45		83.0188679245								45		91.8367346939		45		72.2792607803												45		57.4468085106		45		97.995545657

						46		67.52741422		46		82.0064427059								46		80.7914628724		46		82.4427480916								46		92.13401311		46		71.4640198511												46		58.4295612009		46		97.9147778785

						47		68.4025951254		47		81.4056318362								47		81.4075860557		47		81.8532818533								47		92.4204504827		47		70.6372344856												47		59.4025277671		47		97.8311029072

						48		69.2628650904		48		80.790960452								48		82.0069204152		48		81.25								48		92.6966292135		48		69.7986577181												48		60.3658536585		48		97.7443609023

						49		70.1086019652		49		80.1619433198								49		82.5901429486		49		80.6324110672								49		92.9630907209		49		68.948035488												49		61.3196814562		49		97.6543800862

						50		70.9401709402		50		79.5180722892								50		83.1578947368		50		80								50		93.2203389831		50		68.085106383												50		62.2641509434		50		97.5609756098

						51		71.757925072		51		78.8588149232								51		83.7107832952		51		79.3522267206								51		93.4688437188		51		67.2096013716												51		63.1993991739		51		97.4639482844

						52		72.5622057835		52		78.1836130306								52		84.2493847416		52		78.6885245902								52		93.7090432503		52		66.3212435233												52		64.1255605381		52		97.3630831643

						53		73.3533433383		53		77.4918810892								53		84.7742457987		53		78.0082987552								53		93.9413470835		53		65.4197477164												53		65.0427668278		53		97.2581479565

						54		74.1316572941		54		76.7830045524								54		85.2858856457		54		77.3109243697								54		94.1661382372		54		64.504820333												54		65.9511472983		54		97.1488912355

						55		74.8974569319		55		76.0563380282								55		85.7847976308		55		76.5957446809								55		94.383775351		55		63.5761589404												55		66.8508287293		55		97.0350404313

						56		75.6510416667		56		75.3112033195								56		86.271450858		56		75.8620689655								56		94.5945945946		56		62.6334519573												56		67.7419354839		56		96.9162995595

						57		76.3927014371		57		74.5468873128								57		86.7462916586		57		75.1091703057								57		94.7989114001		57		61.6763783057												57		68.6245895659		57		96.7923466517

						58		77.1227170779		58		73.762639702								58		87.2097449562		58		74.3362831858								58		94.9970220369		58		60.7046070461												58		69.4989106754		58		96.66283084

						59		77.841360674		59		72.9576705311								59		87.6622155351		59		73.5426008969								59		95.1892050455		59		59.7177969959												59		70.3650162631		59		96.5273690406

						60		78.5488958991		60		72.131147541								60		88.1040892193		60		72.7272727273								60		95.3757225434		60		58.7155963303												60		71.2230215827		60		96.3855421687

						61		79.2455783378		61		71.2821932983								61		88.5357339702		61		71.8894009217								61		95.5568214184		61		57.6976421637												61		72.0730397422		61		96.2368908081

						62		79.9316557937		62		70.4098820887								62		88.9575009081		62		71.0280373832								62		95.7327344189		62		56.6635601118												62		72.9151817534		62		96.0809102402

						63		80.6073685833		63		69.51323655								63		89.3697252649		63		70.1421800948								63		95.9036811514		63		55.6129638328												63		73.7495565803		63		95.9170447181

						64		81.2729498164		64		68.5912240185								64		89.7727272727		64		69.2307692308								64		96.0698689956		64		54.5454545455												64		74.5762711864		64		95.7446808511

						65		81.9286256644		65		67.6427525622								65		90.1668129939		65		68.2926829268								65		96.2314939435		65		53.4606205251												65		75.39543058		65		95.5631399317

						66		82.5746156165		66		66.6666666667								66		90.5522750955		66		67.3267326733								66		96.3887413702		66		52.3580365736												66		76.2071378586		66		95.3716690042

						67		83.2111327248		67		65.6617425384								67		90.929393575		67		66.3316582915								67		96.5417867435		67		51.2372634643												67		77.0114942529		67		95.1694304254

						68		83.8383838384		68		64.6266829865								68		91.2984364378		68		65.306122449								68		96.6907962771		68		50.0978473581												68		77.8085991678		68		94.9554896142

						69		84.4565698275		69		63.560111836								69		91.6596603329		69		64.2487046632								69		96.8359275325		69		48.9393191909												69		78.5985502244		69		94.7288006112

						70		85.065885798		70		62.4605678233								70		92.0133111481		70		63.1578947368								70		96.9773299748		70		47.7611940299												70		79.381443299		70		94.4881889764

						71		85.6665212967		71		61.3264979173								71		92.3596245678		71		62.0320855615								71		97.1151454862		71		46.5629703964												71		80.1573725624		71		94.2323314379

						72		86.2586605081		72		60.15625								72		92.6988265971		72		60.8695652174								72		97.2495088409		72		45.3441295547												72		80.9264305177		72		93.9597315436

						73		86.8424824423		73		58.9480648363								73		93.0311340539		73		59.6685082873								73		97.3805481446		73		44.1041347626												73		81.6887080366		73		93.6686903729

						74		87.4181611159		74		57.7000672495								74		93.3567550303		74		58.4269662921								74		97.508385242		74		42.842430484												74		82.4442943957		74		93.3572710952

						75		87.9858657244		75		56.4102564103								75		93.6758893281		75		57.1428571429								75		97.6331360947		75		41.5584415584												75		83.1932773109		75		93.023255814

						76		88.5457608085		76		55.0764951321								76		93.9887288666		76		55.8139534884								76		97.7549111319		76		40.251572327												76		83.9357429719		76		92.6640926641

						77		89.0980064129		77		53.6964980545								77		94.2954580685		77		54.4378698225								77		97.8738155766		77		38.9212057113												77		84.6717760746		77		92.2768304915

						78		89.6427582387		78		52.2678185745								78		94.5962542217		78		53.0120481928								78		97.9899497487		78		37.5667022412												78		85.401459854		78		91.8580375783

						79		90.1801677899		79		50.7878343716								79		94.8912878212		79		51.5337423313								79		98.1034093475		79		36.1873990307												79		86.124876115		79		91.4036996736

						80		90.7103825137		80		49.2537313433								80		95.1807228916		80		50								80		98.2142857143		80		34.7826086957												80		86.8421052632		80		90.9090909091

						81		91.2335459357		81		47.6624857469								81		95.4647172908		81		48.4076433121								81		98.3226660781		81		33.3516182117												81		87.5532263348		81		90.368608799

						82		91.7497977892		82		46.0108443067								82		95.7434229973		82		46.7532467532								82		98.4286337844		82		31.8936877076												82		88.2583170254		82		89.7755610973

						83		92.2592741395		83		44.2953020134								83		96.0169863816		83		45.0331125828								83		98.5322685085		83		30.4080491895												83		88.9574537187		83		89.121887287

						84		92.762107504		84		42.5120772947								84		96.285548462		84		43.2432432432								84		98.633646456		84		28.8939051919												84		89.6507115136		84		88.3977900552

						85		93.2584269663		85		40.6570841889								85		96.5492451474		85		41.3793103448								85		98.7328405491		85		27.3504273504												85		90.3381642512		85		87.5912408759

						86		93.7483582874		86		38.7259010897								86		96.8082074665		86		39.4366197183								86		98.8299206018		86		25.7767548907												86		91.0198845414		86		86.6873065015

						87		94.2320240115		87		36.7137355584								87		97.0625617851		87		37.4100719424								87		98.9249534836		87		24.1719930273												87		91.6959437879		87		85.6672158155

						88		94.7095435685		88		34.6153846154								88		97.3124300112		88		35.2941176471								88		99.0180032733		88		22.5352112676												88		92.3664122137		88		84.5070422535

						89		95.181033372		89		32.4251898169								89		97.5579297905		89		33.0827067669								89		99.1091314031		89		20.8654416123												89		93.031358885		89		83.1758034026

						90		95.6466069142		90		30.1369863014								90		97.7991746905		90		30.7692307692								90		99.1983967936		90		19.1616766467												90		93.690851735		90		81.6326530612

						91		96.1063748569		91		27.7440448389								91		98.0362743761		91		28.3464566929								91		99.285855981		91		17.4228675136												91		94.3449575872		91		79.822616408

						92		96.5604451189		92		25.2390057361								92		98.2693347756		92		25.8064516129								92		99.3715632364		92		15.6479217604												92		94.9937421777		92		77.6699029126

						93		97.0089229609		93		22.6138032305								93		98.4984582384		93		23.1404958678								93		99.4555706786		93		13.83570105												93		95.6372701776		93		75.0670241287

						94		97.4519110667		94		19.8595787362								94		98.7237436852		94		20.3389830508								94		99.5379283789		94		11.9850187266												94		96.2756052142		94		71.8562874251

						95		97.8895096214		95		16.9665809769								95		98.9452867502		95		17.3913043478								95		99.6186844614		95		10.094637224												95		96.9088098918		95		67.7966101695

						96		98.321816387		96		13.9240506329								96		99.1631799163		96		14.2857142857								96		99.6978851964		96		8.1632653061												96		97.5369458128		96		62.5

						97		98.7489267754		97		10.720086627								97		99.3775126443		97		11.0091743119								97		99.7755750888		97		6.1895551257												97		98.1600735971		97		55.2995391705

						98		99.1709339186		98		7.3414905451								98		99.5883714947		98		7.5471698113								98		99.8517969618		98		4.1720990874												98		98.7782529016		98		44.9438202247

						99		99.5879287359		99		3.7735849057								99		99.795840245		99		3.8834951456								99		99.9265920352		99		2.1094264997												99		99.3915424399		99		28.7769784173

						100		100		100		0								100		100		100		0								100		100		100		0												100		100		100		0





Tabelle2

						Pos LR		Neg LR				Prätest Prob pos		Posttest odds		Posttestprob pos		Prätest prob neg		Posttestprob neg

		Specificity		0.69		3.0322580645		0.0869565217				1		0.084142824		0.0776123054

		Sensitivity		0.94								2		0.084142824		0.0776123054

												3		0.084142824		0.0776123054

		Prevalence		0.027								4		0.084142824		0.0776123054

												5		0.084142824		0.0776123054

												6		0.084142824		0.0776123054

												7		0.084142824		0.0776123054

												8		0.084142824		0.0776123054

												9		0.084142824		0.0776123054

												10		0.084142824		0.0776123054

												11		0.084142824		0.0776123054

												12		0.084142824		0.0776123054

												13		0.084142824		0.0776123054

												14		0.084142824		0.0776123054

												15		0.084142824		0.0776123054

												16		0.084142824		0.0776123054

												17		0.084142824		0.0776123054

												18		0.084142824		0.0776123054

												19		0.084142824		0.0776123054

												20		0.084142824		0.0776123054

												21		0.084142824		0.0776123054

												22		0.084142824		0.0776123054

												23		0.084142824		0.0776123054

												24		0.084142824		0.0776123054

												25		0.084142824		0.0776123054

												26		0.084142824		0.0776123054

												27		0.084142824		0.0776123054

												28		0.084142824		0.0776123054

												29		0.084142824		0.0776123054

												30		0.084142824		0.0776123054

												31		0.084142824		0.0776123054

												32		0.084142824		0.0776123054

												33		0.084142824		0.0776123054

												34		0.084142824		0.0776123054

												35		0.084142824		0.0776123054

												36		0.084142824		0.0776123054

												37		0.084142824		0.0776123054

												38		0.084142824		0.0776123054

												39		0.084142824		0.0776123054

												40		0.084142824		0.0776123054

												41		0.084142824		0.0776123054

												42		0.084142824		0.0776123054

												43		0.084142824		0.0776123054

												44		0.084142824		0.0776123054

												45		0.084142824		0.0776123054

												46		0.084142824		0.0776123054

												47		0.084142824		0.0776123054

												48		0.084142824		0.0776123054

												49		0.084142824		0.0776123054

												50		0.084142824		0.0776123054

												51		0.084142824		0.0776123054

												52		0.084142824		0.0776123054

												53		0.084142824		0.0776123054

												54		0.084142824		0.0776123054

												55		0.084142824		0.0776123054

												56		0.084142824		0.0776123054

												57		0.084142824		0.0776123054

												58		0.084142824		0.0776123054

												59		0.084142824		0.0776123054

												60		0.084142824		0.0776123054

												61		0.084142824		0.0776123054

												62		0.084142824		0.0776123054

												63		0.084142824		0.0776123054

												64		0.084142824		0.0776123054

												65		0.084142824		0.0776123054

												66		0.084142824		0.0776123054

												67		0.084142824		0.0776123054

												68		0.084142824		0.0776123054

												69		0.084142824		0.0776123054

												70		0.084142824		0.0776123054

												71		0.084142824		0.0776123054

												72		0.084142824		0.0776123054

												73		0.084142824		0.0776123054

												74		0.084142824		0.0776123054

												75		0.084142824		0.0776123054

												76		0.084142824		0.0776123054

												77		0.084142824		0.0776123054

												78		0.084142824		0.0776123054

												79		0.084142824		0.0776123054

												80		0.084142824		0.0776123054

												81		0.084142824		0.0776123054

												82		0.084142824		0.0776123054

												83		0.084142824		0.0776123054

												84		0.084142824		0.0776123054

												85		0.084142824		0.0776123054

												86		0.084142824		0.0776123054

												87		0.084142824		0.0776123054

												88		0.084142824		0.0776123054

												89		0.084142824		0.0776123054

												90		0.084142824		0.0776123054

												91		0.084142824		0.0776123054

												92		0.084142824		0.0776123054

												93		0.084142824		0.0776123054

												94		0.084142824		0.0776123054

												95		0.084142824		0.0776123054

												96		0.084142824		0.0776123054

												97		0.084142824		0.0776123054

												98		0.084142824		0.0776123054

												99		0.084142824		0.0776123054

												100		0.084142824		0.0776123054





SRA

						0		PPV baseline		Prevalence		NPV baseline								Prevalence		PPV days 5-9		Prevalence		NPV days 5-9

		Specificity		95		1		14.9484536082		1		99.8619664472				Specificity		87		1		6.3318777293		1		99.8492928356

		Sensitivity		87		2		26.2048192771		2		99.7215081405				Sensitivity		87		2		12.0165745856		2		99.6959775491

						3		34.9865951743		3		99.5785606224								3		17.1484888305		3		99.5399858457

						4		42.0289855072		4		99.4330571304								4		21.8045112782		4		99.3812470252

						5		47.8021978022		5		99.2849284928								5		26.0479041916		5		99.2196878752

						6		52.6209677419		6		99.1341030195								6		29.9311926606		6		99.0552325581

						7		56.7039106145		7		98.9805063858								7		33.498349835		7		98.8878024933

						8		60.2076124567		8		98.8240615106								8		36.7864693446		8		98.7173162309

						9		63.2471728595		9		98.6646884273								9		39.8270600203		9		98.5436893204

						10		65.9090909091		10		98.5023041475								10		42.6470588235		10		98.3668341709

						11		68.2596291013		11		98.3368225169								11		45.2696310312		11		98.1866599036

						12		70.3504043127		12		98.1681540629								12		47.7148080439		12		98.0030721966

						13		72.2222222222		13		97.9962058335								13		50		13		97.8159731197

						14		73.9077669903		14		97.8208812261								14		52.1404109589		14		97.6252609603

						15		75.4335260116		15		97.6420798065								15		54.1493775934		15		97.4308300395

						16		76.821192053		16		97.4596971177								16		56.038647343		16		97.2325705162

						17		78.0887011616		17		97.2736244757								17		57.8186082877		17		97.0303681806

						18		79.2510121457		18		97.0837487537								18		59.4984802432		18		96.8241042345

						19		80.3206997085		19		96.8899521531								19		61.0864745011		19		96.613655059

						20		81.308411215		20		96.6921119593								20		62.5899280576		20		96.3988919668

						21		82.2232223222		21		96.4901002828								21		64.0154169587		21		96.1796809404

						22		83.0729166667		22		96.2837837838								22		65.368852459		22		95.9558823529

						23		83.8642078793		23		96.073023378								23		66.655562958		23		95.7273506716

						24		84.602917342		24		95.8576739246								24		67.8803641092		24		95.4939341421

						25		85.2941176471		25		95.6375838926								25		69.0476190476		25		95.2554744526

						26		85.9422492401		26		95.4125950054								26		70.1612903226		26		95.0118063754

						27		86.5512159175		27		95.1825418611								27		71.2249848393		27		94.7627573859

						28		87.1244635193		28		94.9472515269								28		72.2419928826		28		94.5081472541

						29		87.6650451703		29		94.7065431059								29		73.2153221126		29		94.2477876106

						30		88.1756756757		30		94.4602272727								30		74.1477272727		30		93.9814814815

						31		88.6587771203		31		94.2081057775								31		75.041736227		31		93.7090227911

						32		89.1165172855		32		93.9499709133								32		75.8996728462		32		93.4301958307

						33		89.5508421709		33		93.6856049455								33		76.723677178		33		93.1447746884

						34		89.9635036496		34		93.4147794994								34		77.5157232704		34		92.8525226391

						35		90.3560830861		35		93.137254902								35		78.2776349614		35		92.5531914894

						36		90.7300115875		36		92.8527794746								36		79.0110998991		36		92.2465208748

						37		91.0865874363		37		92.561088772								37		79.7176820208		37		91.9322375042

						38		91.4269911504		38		92.2619047619								38		80.3988326848		38		91.6100543478

						39		91.7522985398		39		91.9549349413								39		81.0559006211		39		91.2796697626

						40		92.0634920635		40		91.6398713826								40		81.6901408451		40		90.9407665505

						41		92.3614707405		41		91.3163897035								41		82.3027226581		41		90.5930109425

						42		92.6470588235		42		90.9841479524								42		82.8947368421		42		90.2360515021

						43		92.9210134128		43		90.6427854034								43		83.4672021419		43		89.8695179413

						44		93.1840311587		44		90.2919212492								44		84.021071115		44		89.4930198384

						45		93.4367541766		45		89.9311531842								45		84.5572354212		45		89.1061452514

						46		93.6797752809		46		89.5600558659								46		85.0765306122		46		88.7084592145

						47		93.9136426275		47		89.1781792419								47		85.5797404772		47		88.2995021065

						48		94.1388638413		48		88.785046729								48		86.0676009893		48		87.8787878788

						49		94.3559096946		49		88.3801532287								49		86.5408038977		49		87.4458021285

						50		94.5652173913		50		87.962962963								50		87		50		87

						51		94.767193507		51		87.5329071079								51		87.4458021285		51		86.5408038977

						52		94.9622166247		52		87.089381207								52		87.8787878788		52		86.0676009893

						53		95.1506397028		53		86.631742336								53		88.2995021065		53		85.5797404772

						54		95.3327922078		54		86.1593059937								54		88.7084592145		54		85.0765306122
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						62		96.5974212034		62		81.7481884058								62		91.6100543478		62		80.3988326848

						63		96.7349099894		63		81.102907245								63		91.9322375042		63		79.7176820208

						64		96.8684759916		64		80.4327375353								64		92.2465208748		64		79.0110998991

						65		96.9982847341		65		79.7362110312								65		92.5531914894		65		78.2776349614
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						72		97.8138663335		72		73.9710789766								72		94.5081472541		72		72.2419928826

						73		97.9185938945		73		72.9937393284								73		94.7627573859		73		71.2249848393
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						75		98.1203007519		75		70.8955223881								75		95.2554744526		75		69.0476190476

						76		98.2174688057		76		69.7674418605								76		95.4939341421		76		67.8803641092
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						80		98.5835694051		80		64.6258503401								80		96.3988919668		80		62.5899280576
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						87		99.1485459785		87		52.1978021978								87		97.8159731197		87		50

						88		99.2223950233		88		49.9124343257								88		98.0030721966		88		47.7148080439

						89		99.2946909464		89		47.4568574024								89		98.1866599036		89		45.2696310312

						90		99.3654822335		90		44.8113207547								90		98.3668341709		90		42.6470588235

						91		99.434815373		91		41.9528949951								91		98.5436893204		91		39.8270600203

						92		99.5027349577		92		38.854805726								92		98.7173162309		92		36.7864693446

						93		99.5692837805		93		35.4855923159								93		98.8878024933		93		33.498349835

						94		99.634502924		94		31.8080357143								94		99.0552325581		94		29.9311926606

						95		99.6984318456		95		27.7777777778								95		99.2196878752		95		26.0479041916

						96		99.7611084568		96		23.3415233415								96		99.3812470252		96		21.8045112782

						97		99.822569198		97		18.4346701164								97		99.5399858457		97		17.1484888305

						98		99.8828491097		98		12.9781420765								98		99.6959775491		98		12.0165745856

						99		99.9419818984		99		6.8740955137								99		99.8492928356		99		6.3318777293

						100		100		100		0								100		100		100		0

						3		32.5616856113		101		99.6217101718								2.7		15.6620882784		2.7		99.5870685396
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Cut-off 1 mg/L

Cut-off 2 mg/L

Cut-off 5 mg/L

Prätestwahrscheinlichkeit (%)

PPV (%)

VIDAS DDIM: PPV in Abhängigkeit von Prätestwahrscheinlichkeit
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Testung von Gesunden
- Ungerichtete Testung führt zu pathoiogischen Resultaten

- 100 gesunde Personen mit verschiedener Testanzahl

- Keine Profile bei Gesunden

Testanzahl % mit >1 abnormem Test

1 5%

5 23%

20 64%

100 99.4%



Solide Indikation: 
Direct access testing

Testung bei Gesunden 
- Diabetes
- Dyslipidämie
- Hämoglobin im Stuhl
- Nierenfunktion

Risch et al. Ther Umsch 2008 



Solide Indikation? Chroniker im Fokus



• JL: Atemabhängiger rechtsseitiger 
Thoraxschmerz seit 3 Tagen, etwas 
kurzatmig beim Treppensteigen. Keine 
Beinschmerzen. Kein Malignom. Keine 
Immobilisierung. Keine Hämoptoe.

• PA: TVT vor 10 Jahren
• Status: 36.5°C, HF 80/min, Beine oB.  
• Labor: D-Dimer 700 µg/L (<500 µg/L)

Solide Indikation: 
Pensionist, 80 Jahre



PE :  Klinische Parameter (Wells)

• Klinische Zeichen oder Symptome einer TVT 3 
(mindestens Schwellung eines Beines und Schmerzen 
bei der Palpation der tiefliegenden Venen) 

• eine andere Diagnose ist weniger wahrscheinlicher -3
als eine Lungenembolie 

• Herzfrequenz > 100/min 1.5
• Immobilisierung oder chirurgischer Eingriff in den 1.5 
vergangen vier Wochen

• vorangegangene TVT / PE 1.5
• Hämoptoe 1
• Tumorerkrankung (unter Therapie, nach Therapie 1
innerhalb der letzten 6 Monate oder Palliativtherapie) 
Score:  > 6 = hoch (67-91%) ;  2 - 6 = mittel (38-40%) ; <2 = gering (5-13%)

Chagnon et al Am J Med 2002



Algorithmus bei V.a. VTE mit 
Einbezug von D-Dimer

Klinik mit V.a. VTE
Anamnese, Status, Score (Wells)
Labor, EKG, Rx Thorax

niedrige 
Vortest-Whs.,

D-Dimer

mittlere 
Vortest-Whs, 

D-Dimer.

hohe 
Vortest-Whs., 
Kein D-Dimer

Ø VTE Bildgebende
Diagnostik

Bildgebende
Diagnostik

Ø VTE Bildgebende
Diagnostik

+-+- +-

Nur falls 
sensitiver Test



Barth et al.J Emerg Med  2018

Altersabhängige D-Dimer cut-offs
• Nur 5% der 80 jährigen Pat. haben eine 

normale Konzentration (bei cut-off <500 µg/L)
• D-Dimer bei 80 jährigen mit herkömmlichem 

cut-off nicht kosteneffektiv 
• Lösung altersadjustierte D-Dimer cut-offs: 

Alter x 10 µg/L ab Alter 50 Jahre
• Erhaltene Sensitivität bei erhöhter Spezifität
• Kann bei Patienten mit non-high Vortest-

wahrscheinlichkeit sicher angewendet werden



Schouten et al. BMJ 2013

Altersabhängige D-Dimer cut-offs

• 80 jähriger Patient: cut-off <800 µg/L

• Niedrige Vortestwahrscheinlichkeit, Wells 1.5

• PE mit D-Dimer 700 µg/L ausgeschlossen



30 jähriger Mann mit 
Hämochromatose

• Aderlasstherapie seit 6 Wochen 
• Initial Zeichen einer Hepatopathie 
• Leichte Malaise

• Glucose: 6.8 mmol/L
• Quick: 53%
• Kalium: 5.9
Kontrolle am Folgetag durchwegs normal

Savoca Ther Umsch 2015



Präanalytisches Problem

Blutentnahme 14:00, unzureichend gefülltes 
Probenröhrchen, sehr dünne Nadel/Hämolyse

Carraro et al. Clin Chem 2012



Identifikationsprobleme
• Relativ selten aber potentiell folgenschwer

• SRK-Richtlinie verlangt für 
transfusionsmedizinische Untersuchungen 
Bestätigung der Patientenidentifikation der 
blutentnehmenden Person mit Visum auf 
Röhrchen oder mit dem Auftrag



Vom richtigen Zeitpunkt

• Angabe Entnahmezeitpunkt und ob nüchtern oder postprandial
• Diabetes Diagnostik mittels HbA1c



46 jähriger Mann mit grippalen 
Symptomen seit 2 Monaten

• HIV-Primoinfektion
• Routinechemie zeigt initial ein Kreatinin von 

113 µmol/L, 1 Monat danach 166 µmol/L
• eGFR 64 ml/min/1.73 m2, 41 ml/min/1.73 m2

• Keine Symptome
• Kein DM, keine Hypertonie
• Testreifen normal
• Überweisung Nephrologie



46 jähriger Mann mit grippalen 
Symptomen seit 2 Monaten

• Ausgedehnte Anamnese
• Intermittierende Hospitalisationen
• Verbesserung eGFR während Hospitalisation
• Cystatin C und eGFRCys 88 ml/min/1.73m2



46 jähriger Mann mit grippalen 
Symptomen seit 2 Monaten

Willis et al. BMJ 2011



Schätzung der Nierenfunktion: 
Clearance Calculator App



MDRD oder CKD-EPI?
Matsushita K et al. JAMA 2012;307:1941-1951

• MDRD mit tieferer eGFR als CKD-EPI
• CKD-EPI mit weniger CKD-Erkrankten 
• Reklassifikation in verschiedene Stadien der eGFR 

Einschränkung v.a. nach oben (24.4%), aber auch 
nach unten (0.6%)

13
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MDRD oder CKD-EPI?
Matsushita K et al. JAMA 2012;307:1941-1951

• Net reclassification improvement (NRI) durch CKD-EPI 
gesamthaft für alle outcomes besser

• Auch in den meisten Subgruppen   

13



Serum Kreatinin ist durch die GFR und von der GFR unabhängige 
Faktoren beeinflusst:  

Geschlecht (Männer generieren mehr Kreatinin)
Hautfarbe (Schwarze generieren mehr Kreatinin)
Muskelmasse
Diät (Einnahme von gekochtem Fleisch ↑ Kreatinin, Kreatinpulver)
Lebererkrankung (↓ Synthese bei Leberzirrhose)
Tubuläre Sekretion (10-15% bei normaler GFR, ↑bei↓GFR: 50% bei <20)
Medikamente (Trimethoprim und Cimetidin ↑ Kreatinin)

Kreatinin 140µmol/L

Serum-Kreatinin zur 
Einschätzung der GFR?



• Veränderte Muskelmasse / Diät / Leberproblem

Einsatzgebiete Cystatin C

Thomassen et al. Spinal Cord 2002

• Implausibler Kreatininwert
• eGFR-Stadium 3a (45-60 ml/min/1.73m2) ohne 

Albuminurie als Bestätigung (wirksam zur Vermeidung der 
Überdiagnose von CKD, v.a. auch bei Senioren) 

• Pathologisch (<60 ml/min/1.73m2): CKD; Normal: No CKD



Impräzision Kreatinin

MQ ZH 1/2018



Kreatinin: Beurteilung von Verläufen  
• Kritische Differenz = √2 * Z * √(CVA2 + CVI2)

CVA = Analytischer Variationskoeffizient
CVI = Individueller Variationskoeffizient 

(biologische Variation)
Z-score = 1.96 (bei p<0.05), 2.58 (bei p<0.01)

• Gerät 1:
Kreatinin: ∆ 100 ⇒ 80 µmol/L = 20/100 = 20 %
CVA : 17.2 %;  CVI: 6 %
Kritische Differenz = 21/2 * 1.96 * (17.22 + 62)1/2 = 

1.41 * 1.96 * 18.2 = 50.5% (Kreat 50 µmol/L)
20% < 50% ergo keine signifikante Abnahme

• Gerät 2: 
Kreatinin: ∆ 100 ⇒ 80 mmol/L = 20/100= 20%
CVA : 2%;  CVI : 6 %
Kritische Differenz = 21/2 * 1.96 * (22 + 62)1/2 = 

1.41 * 1.96 * 6.3 = 17.4 % (Kreat 17 µmol/L)
20% >  17.4% ergo signifikante Abnahme (p<0.05) 

www.mqzh.ch; www.westgard.com



Screening for CRC: welcher Test?

• Hämoglobin im Blut (FIT) ≠ okkultes Blut 
(FOBT)

• Quantitative FIT sind der Standard 



50 jährige Frau Thoraxschmerzen
• Atemunabhängige gleichbleibende 

Thoraxschmerzen seit 30 Stunden, nicht 
ausstrahlend, normales EKG

• Keine Risikofaktoren für KHK
• Keine Herzinsuffizienz bekannt
• Keine Medikamenteneinnahme letzte Woche
• Negatives POCT Testresultat für Troponin T



50 jährige Frau Thoraxschmerzen

MI-risk score            Neg. Resultat
Vortest Whs Nachtest Whs
0 Punkte = 4.7% 2.7%
1 Punkt = 9.9% 6.9%
2 Punkte = 22.9 % 18.6%
3 Punkte =  32.3% 18.9%
>= 4 Punkte= 64% 42.9%
McDonald et al. Can J Card 2007;23:287

Tomonaga et al. 
2011

Ausschluss ACS mit POCT-Troponin 
nur bei niedrig Risiko möglich

Positive POCT Troponin Werte sind 
spezifisch: wenn nachweisbar, 
pathologisch



34j Frau mit Dysurie

• Seit 2 Tagen Dysurie
• Druckgefühl im Unterbauch, häufig 

Harndrang
• 3 mal während des vergangenen Jahres
• Symptome ausgeprägter als sonst
• Neuer Partner seit knapp einem Jahr
• Kein Fieber
• Teststreifen: Nitrit -, Lc -, Ec-



34j Frau mit Dysurie

Tarr et al. SMF 2013



• Uricult: 103/ml; auf MacConkey wachsend

34j Frau mit Dysurie

www.mqzh.ch

1’000 10’000 100’000 1’000’000



• PPV: E.coli gut, GBS und Enterokokken schlecht, 
NPV generell gut; Keimzahl bis 10 CFU/ml relevant!

58

Interpretation der Harnkultur
Hooton et al. New Engl J Med 2013; 369:1883-1891



Harnwegsinfekt

• Bei suggestiver Klinik sind im 
Mittelstrahlurin bei E.coli auch 
Keimzahlen von 102/ml relevant

• Ein negativer Urinteststreifen schliesst 
bei suggestiver Klinik einen HWI nicht 
aus

Tarr et al. SMF 2013



60 jährige Frau mit Müdigkeit

- Bei einem Labor wurde ein Ferritin von 
244 µg/L gemessen. Das Referenzintervall liegt 
bei 13-150 µg/L.

- Probe bei einem anderen Labor 300 µg/L. Das 
Referenzintervall dort 30-400 µg/L.

- Wie kann diese Diskrepanz erklärt werden?   

- Anstieg der Werte? 



Ferritin Methoden



Ferritin 
Standardisierung der Methoden

80/602
1st International Standard (1985) Ferritin nativ Herkunft Leber, aufgereinigt � 
Roche Elecsys, Cobas; Abbott Architect, AxSym 

80/578 
2nd International Standard (1992) Ferritin nativ Herkunft Milz, aufgereinigt � 
Siemens Immulite (DPC), Centaur 

94/572
3rd International Standard (1996) rekombinant aus L-Untereinheiten von Ferritin � 
Beckman Access, DxI; Siemens Advia, Vista, Dimension EXL, BNA

Ford et al. 
Kidney Int 2009



Ferritin: Tietz textbook



Referenzwerte Ferritin

Lotz J, Hafner G, Prellwitz W. Reference values for a homogeneous Ferritin 
assay and traceability to the 3rd International Recombinant Standard for 
Ferritin (NIBSC code 94/572). Clin Chem Lab Med. 1999 Aug;37(8):821-5.



Hemoglobin: Background
The lower WHO decision
limits of physiologic
concentrations of
haemoglobin in human
blood have been
suggested by an expert
committee on nutritional
anemia.
Blanc B et al. WHO Tech Rep Serv 1968;
405;1-40.

Vorführender
Präsentationsnotizen
You know that that the commonly employed RI for hemoglobin were not established by a study but by consesus which was met in 1968 by the WHO. 

This consensus stated that females had a lower hemoglobin cut-off of 120g/L, whereas males had a hemoglobin 130 g/L. 



Take home
• Eine gute Indikation schafft die 

Voraussetzung für eine fundierte 
Testinterpretation (Problem: extensive 
Testung von Gesunden und Chronisch 
Erkrankten in diagnostischer Absicht)

• Für Personen über 50 und nicht hoher 
Vortestwahrschinlichkeit für TVT/PE existiert 
eine Alterskorrektur für den D-Dimer cut-off 
(10x Alter in µg/L)



Take home

• Patientenidentifikation ist wichtig und muss 
zum Teil nachvollziehbar dokumentiert sein

• Keine Nüchternheit mehr gefordert für 
Lipidstatus. Angabe Entnahmezeitpunkt & 
Nahrungsaufnahme (nüchtern/postpr. wichtig)

• Kreatinin unterliegt nonrenalen 
Einflussfaktoren

• MDRD Gleichung ist mittlerweile obsolet
• Die Präzision einer Messung ist für 

Verlaufsbeurteilung wichtig, Beispiel Kreatinin



Take home

• Quantitativer FIT als Gold Standard in 
der Prävention des CRC

• POCT Troponin nicht potent für den 
Ausschluss eines ACS

• Kass Zahl für E.coli obsolet
• Negativer Teststreifen schliesst HWI bei 

symptomatischer Klinik nicht aus



Take home

• Unterschiedliche Testformate bedingen 
unterschiedliche Ferritinwerte aus 
derselben Probe

• Akkurate Referenzintervalle sind wichtig 
für die Beurteilung eines Testresultats
- Beispiel Ferritin
- Beispiel Hämoglobin



Herzlichen Dank!

lorenz.risch@risch.ch

mailto:lorenz.risch@risch.ch
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