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,Good conceptual practice”

Zur Studienkonzeption gehort eine moglichst

vollstandige, systematische Ubersicht tiber die
relevante Literatur

Zusammenfassung der Literatur ist integraler
Teil des Protokolls unter dem Punkt , Rationale”.

Design-Annahmen wie
—zu erwartende Effektgrof3enordnung,
—relevanter Unterschied
—zUu erwartende Varianz etc.
sollten aus der Literatur motiviert und belegt werden.
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Techniken der Evidenzsynthese
far die Studienplanung

Zusammenstellung und Auswertung verfugbarer
Pilot Daten

Entscheidungsanalyse mit
Parameterabschatzungen aus der Literatur

Zusammenstellung publizierter Ergebnisse und
,<quick and reasonably clean® Metaanalysen
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Beispiel 1: Pilot-Daten

Lymphozyten-pradominantes
Hodgkin Lymphom (LP)
»Seltene Erkrankung
»Sehr lokalisierter Befall
»Indolenter Verlauf

Standardbehandlung: Chemotherapie+Bestrahlung

Europaweite Sammlung von Einzelfallverlaufen nach
Operation allein!

Sieben padiatrische Zentren in Europa mit insgesamt
N=55 Patienten
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Median observation time 49 months

47 CR after surgery
13 relapses
66% (95% CI [58%; 74%]).

8 cases not completely resected
6 relapses, two cases early on

12

months
EuroNet-PHL Intergroup

Mauz-Kdrholz 2007

144 168
156

All patients alive at last contact
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Beispiel 2: Entscheidungsanalyse

Morbus Hodgkin mit supradiaphragalem Befall

Diagnostische Laparotomie zum Ausschluss von
abdominellem Befall. Positiv ca. 22%.

Ca. 10% Komplikationen (Wundinfektion etc.) mit ca.
1% Mortalitat.

Therapiestrategie mit Laparotomie:
—Kein Befall -> extended field Bestrahlung
—Befall -> CT+RT (=CMT)

Frage: Kann man Laparotomie weglassen und alle
diese Patienten initial bestrahlen?

CT: Chemotherapie; RT: Radiotherapie; CMT: combined modality treatment



Evidenzsynthese in der Studienplanung

Guestimates fur wesentliche Parameter nebst
Reprasentation der Unsicherheit als
Bayes’'sche Verteilung

Gleichungen fur Zusammenhang zwischen
diesen Parametern und gesuchten Grolen.

Simuliere aus Unsicherheitsverteilung und
generiere mittels der Gleichungen eine
Bayses’'sche Verteilung fur gesuchte Grof3en.



EORTC Studie H6-F
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Behandlungsstrategie mit obligater Laparotomie
Rechnen mit bedingten Wahrscheinlichkeiten

LAP()—— RT 1. Rez.[{ CT Iz. Rez.[— Salv. —><«p

N

LAP(+) CMT 1. Rez. Salv. >

Dieses Bild Ubersetzt sich in eine Gleichung flur die Hellungsrate,
die 8 unbekannte Parameter enthalt.



Modell-Gleichungen
(Summe bedingter Wahrscheinlichkeiten)

CUREWL<-(1-LAPdead)*(
LAPpos*(FLPCT+(1-FLPCT)*F2CT)
+(1-LAPpos)*(FLNRT+(1-FLNRT)*F2RT+(1-FLNRT)*(1-F2RT)*F2CT)
)

CUREOL<- LAPpos*(FLPRT+(1-FLPRT)*F2RT+ (1-FLPRT)*(1-F2RT)*F2CT)
+(1-LAPpos)*(FLNRT+(1-FLNRT)*F2RT+(1-FLNRT)*(1-F2RT)



Abschatzung von 8 relevanten Parametern
aus der Literatur und eigenen Daten

unten guestimate oben
% LAP-TOTE 0,4% 1,0% 3,0%
% LAP-Positiv 16,0% 22,0% 26,0%
FFTF | LAP-RT 67,0% 70,0% 74,0%
FFTF | LAP+RT 30,0% 36,0% 45,0%
FFTF | LAP-CMT 78,0% 82,0% 87,0%
FFTF | LAP+CMT 60,0% 63,0% 68,0%
FFTF | TF-RT 45,0% 55,0% 60,0%
FFTF | TF-CMT 20,0% 25,0% 30,0%

Hasenclever 1993 Studienplanung HD7



Entscheidungsanalyse

Bestimme untere, plausible und obere Schatzwerte fur
alle Parameter.

Bestimme eine Beta-Verteilung (Bayes'scher Prior) mit
 Mittelwert = Guestimate und

« Streuung so, dass unterer und oberer plausibler Wert
innerhalb 95% CI

Simuliere Werte aus diesen Verteilungen und propagiere
die Werte durch die Gleichungen, um Unsicherheit der
Heilungsraten zu beschreiben.
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Beta-Verteilung und Binomialverteilung

Trick: spezifiziere Prior als Beta-Verteilung

['(a+Db)

Beta(a,b): f(pla,b)= '(a)T'(b)

p(-p)"

[F(a):Texp(—x)x“dx; r'(n+1)=n! Vn}

Beta und Binomialverteilung sind konjugiert:
Prior Betaverteilt = Posterior Betaverteilt

Prior Beta(a,b) und k aus n = Posterior Beta(atk, b+n-k)
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Beta-Verteilung
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Simulierte Differenzen

Differenz in Freedom from first failure
quantile(FFTFOL-FFTFWL,probs=c(0.025,0.05,0.1,0.25,0.5,0.75,0.9,0.95,0.975))
2.5% 5% 10% 25% 50% 75% 90% 95% 97.5%
-0.084 -0.079 -0.073 -0.062 -0.052 -0.042 -0.033 -0.028 -0.024

Differenz in Heilungsraten (Uberleben)
quantile(CUREOL-CUREWL,probs=c(0.025,0.05,0.1,0.25,0.5,0.75,0.9,0.95,0.975))
2.5% 5% 10% 25% 50% 75% 90% 95% 97.5%
0.006 0.008 0.011 0.016 +0.021  0.028 0.035 0.039 0.043

Daraufhin Entscheidung: Weglassen von LAP ist vertretbar.
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EORTC H6F trial
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Zusammenfassung

Oft kann man Zusammenhange durch Gleichungen
mit bedingten Wahrscheinlichkeiten darstellen.

Evidenz uber relevante bedingte Wahrscheinlichkeiten
kann man als Bayes’sche Prior z.B. in Form
unabhangiger Betaverteilungen reprasentieren.

Durch Simulation aus den Betaverteilungen und
Propagation der Werte durch den Wahrscheinlich-
keitsbaum ergibt sich ein evidenzsynthetischer Prior
fur zusammengesetzte Grolden.

Diese Technik ist bei der Studienplanung und bei
Kosten/Nutzen Analysen einsetzbar.



Zusammenfassung

Einfache, kreative Techniken der
Evidenzsynthese moglich und sinnvoll
in der Studienplanung

Vorsicht: Nicht beweisend!

Paradox der Studienplanung:
—Um eine Studie optimal planen zu kdnnen,
sollte man besser ihr Ergebnis kennen...!
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Beispiel 3: Schnelle Meta-Analyse

Allogene Stammzelltransplantation bei
Leukamien

Fragestellung:

Stammzellen aus dem Knochenmark oder
aus dem peripheren Blut?

Diverse Endpunkte — hier:
Chronische AbstolRungsreaktion (cGVHD)




Quick and crude meta-analysis
extensive chronic GVHD

Comparison: 05 Crude analysis: Chronic GVHD
Outcome:  01# of Patients with extensive cGYHD

Allo PBPCT Allo BMT RD Weight RD

Study nH nH (95%Cl Fixed) % (95%Cl Fixed)
Benzinger et al. a7 181 3219 —F— 174 0.11[-0.04,0.29]
Blaize et al. 15148 4153 —_— 104 0.24[0.03,0.39]
Couban et al. 531109 381114 —a— 236 017[0.04,0.29]
Helddal et al. 4130 2130 —_— g2 0.07-0.080.22)
Powles et al. G120 51189 z 41 0.04[-0.250.32)
schmitz et al. 41 1163 19 /166 —— 341 014005022
Vigarita et al. 10118 4119 o 34 0.350.05,0.64]

Total;33%C0) 166 /469 104 1457 i 1000 0.150.08,0.20]

Teat for heterogenety chi-square=5.30 df=6 p=051

Test for overall effect z=5.37 p=0.00001

Y 0 % 5
Alo PEPCT better Ao BhAT better

Hasenclever 2001: Protokoll fur individualdatenbasierte Metaanalyse



Crude meta-analysis of diagnhostic studies
with PET in Hodgkin’'s lymphoma

PET-Calibration Curve

Data of 13 Late PET studies 2 -
Data of 4 Early PET studies

Data from inter-observer study

a) “conservative” b) “sensitive” 3

Robust meta-analytic 2> o

ROC-curve =

of sensitivity and 9 .
specificity -

0.2

0.0

| | | | | |
0.0 0.2 04 0.6 0.8 1.0
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Systematische Reviews und Metaanalysen
Definition

Eine Metaanalyse ist ein
 umfassender,
* objektiver,
e quantitativer
e systematischer

Review der besten verfugbaren Evidenz zu
einer spezifischen Fragestellung.
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Systematische Reviews und Metaanalysen:
Vorgehen

Prazise Formulierung der Reviewfragestellung und detaillertes
Projektprotokoll mit transparenten Einschlusskriterein.

Extensive Literaturrecherche nach allen relevanten randomiserten
klinischen Studien (RCTSs)

« Datenbanken

« Tagungsbande

« Handsuche

« Expertenbefragung
 Rekusive Referenzen...

Grafische Darstellung als ,Forest plot” zur Beurteilung und
Untersuchung der Heterogenitat der Studienergebnisse.

Statistisches Verfahren (Test/Schatzung) fur Kombination der
Studiendaten

Klinische Interpretation mit Sensitivitatsanalyse und
Berucksichtigung von Nebenwirkungen etc.
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Systematische Reviews und Metaanalysen
Allgemeine Ausgangssituation

Gegeben k unabhangige Studien zu ,derselben”
Fragestellung: E gegen C.

Endpunkte der Studien seien ,dieselben”

Sei 6, der ,wahre” Therapieeffekt in Studie i

« Z.B. logOddsRatio, Mittelwertdifferenz,
logHazardRatio ... je nach Typ des Endpunkts.



Systematische Reviews und Metaanalysen
Allgemeine Ausgangssituation Il

Sei 0. einSchétzer fir den"wahren" Therapeieffekt 6 . in Studiei.

Je nachFallzahlder Studiei hat 6. einenStandardfehler se..
(Wir vernachlassigen, dass se, seinerseits geschatzt wird.)

Genaue Studien sollten ein hoherers Gewicht bekommen :

Sei W, =—
se,

Esqgilt:
6 ~N(@,w ) firi=1,..K



Systematische Reviews und Metaanalysen
Test der globalen Nullhypothese

Dann gilt nach allgemeinen Rechenregeln fir Normalverteilungen :

éi W, ~N(9| "W, W, )

TEST :Unter der globalen Nullhypothese: H,: 6 =6, =...=6, =0 folgt
>0, -w, ~N(0, >w,)

und also ist U=" standardnormalverteilt.




Systematische Reviews und Metaanalysen
Fixed effect model

SCHATZUNG {Fixed effect model)
Angenommen, die Therapieeffekte sind quer Studie homogen:
0,=0,=..=6, =0

~dannist g = 1=’

ein Schatzer fur den gemeinsamen Therapieeffekt 6.
(mit der Genauigkeit der Schatzungw, gewichteter Mittelwert).

Ein approximatives 95% Konfidenzintervall ergibt sich zu: 9 + 1.96 -




Systematische Reviews und Metaanalysen
Random effect model |

SCHATZUNG {Random effect model)
Angenommen, die Therapieeffekte sind quer Studie heterogen:

Um einen Gesamteffekt - Schatzer zu konstruieren,
nehmen wir ein hierachisches Modell an:

Die Einzelstudientherapieeffekte € streuen zufalligum einen Gesamteffekt 4 :

8 ~ N(6,7°) mit einer Varianz r*, welche die Heterogenitat beschreibt.

Weiterhin haben wir in jeder Studie 4 ~ N(é?i,wi_1).



Systematische Reviews und Metaanalysen
Random effect model Il

Fir die Randverteilung von 4 gilt :
8 ~N(0,w, " +7?).

Im Random - Effekt Modell hat der Fixed Effekt Schatzer 6
weiterhin Erwartungswert 6,

aber eine grofRere Varianz :

ZW var(@)_Zw (W_1+z'2): 1 2> W,
Ewf >wf Ew) Zwf

var

daher fallenim Random - Effekt Modell die Konfidenzintervalle breiter aus.



Fixed effect versus random effect model

Fixed effect Random effect

» Konsistent mit Test der * Inkonsistent mit
globalen Nullhypothese Globaltest

« Strenge * Formale
Homogenitatsannahme Berucksichtigung von
bei Effekt unrealistisch. Heterogenitat.

* Annahme: ,Studien

» Wenn Heterogenitat: normalverteilte

Erklaren! Zufallsstichprobe

moglicher Studien”
unrealistisch
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Influence of More Extensive Radiotherapy and Adjuvant
Chemotherapy on Long-Term Outcome of Early-Stage
Hodgkin’s Disease: A Meta-Analysis of 23 Randomized Trials
Involving 3,888 Patients

By L. Specht, R.G. Gray, M.J. Clarke, and R. Peto for the International Hodgkin's Disease Collaborative Group

Purpose: To assess the effect of more extensive radio-
therapy and of adjuvant combination chemotherapy on
long-term outcome of early-stage Hodgkin’s disease.

Methods: In a collaborative worldwide systematic
overview, individual patient data were centrally re-
viewed on 1,974 patients in eight randomized trials of
more versus less extensive radiotherapy and on 1,688
patients in 13 trials of radiotherapy plus chemotherapy
versus radiotherapy alone. Crude meortality data on
226 patients in two other trials of chemotherapy were
also reviewed.

Results: More extensive radiotherapy reduced the
risk of treatment failure (resistant or recurrent disease)
at 10 years by more than one third (31.3% v 43.4%
failures; P < .00001), but there was no apparent im-
provement in overall 10-year survival (77.1% v 77.0%
alive). The addition of chemotherapy to radiotherapy
halved the 10-year risk of failure (15.8% v 32.7%;
P < .00001), with a small, nonsignificant improvement
in survival (79.4% v 76.5% alive). This involved a

Evidenzsynthese und Metaanalyse

reduction of borderline significance for deaths from
Hodgkin’s disease (12.3% v 15.4% dead at 10 years;
P = .07), which was partly counterbalanced by a nonsig-
nificant excess of deaths from other causes (12.4% v
10.0% 10-year risk).

Conclusion: More extensive radiotherapy fields or
the addition of chemotherapy to radiotherapy in the
initial treatment of early-stage Hodgkin’s disease had a
large effect on disease control, but only a small effect on
overall survival. Recurrences could be prevented by
more extensive radiotherapy or by additional chemo-
therapy. However, if chemotherapy had not been given
initially, recurrences were generally salvageable by
re-treatment with chemotherapy. Hence, less intensive
primary treatment—particularly a reduction in radio-
therapy fields —appears to achieve similar survival rates
as more intensive treatment, although more random-
ized evidence is needed to confirm this.

J Clin Oncol 16:830-843. o 1998 by American Society
of Clinical Oncology.
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RCTs: Grol3- gegen Kleinfeld Radiotherapie

APPENDIX 2A. Randomized Trials Comparing More Versus Less Extensive Radiotherapy

Study Start Year, Periodof  Eligible No. Died/
Trial Group Code, and Name Entry Stoges Loparotomy Rondomized Comparison Randomized

Brifish National Lymphoma Investigation Group ~ 70C1—BNLHD01-02' 7079  IA/IIA + EF vIF 88/326
{(BMNLY) —BNU HD 03-04! 70-79 LA/ILA - EF vIF 98/209
70C2—-BNLHD 10 70-79 I8/1IB + TNI v MF 24/42

—~BNUHD 11! 70-79  IB/IB - TNI v MF 8/12

Cancer and Leukemio Group B (CALGB) b6A—ClB—66092 66-71 1] +/- VM + TNIvVM + IF —/44
- 770—CLB—7751 77-79 I + CVPP + EFvCVPP + IF -/14

European Organization for Research and Treat-  77C—EORTC H-5F3 77-82 171 + STNI v MF 20/198

ment of Cancer (EORTC)

Groupe d'Etudes sur la Maladie de Hodgkin 778—H-77014 77-80  1A/IbA - MOPP + MF v MOPP + IF 7/79
Groupe Pierre et Marie Curie 76A—H7 65 76-81 1A/ - MOPP + (SJTNI v MOPP + IF 45/335
Institut Gustave-Roussy 64B—IGR Parisé 64-2 n - V+EFvV +IF =/17+
Danish National Hodgkin Study [LYGRA) 69C—LYGRA 17 69-71 171 - EF vIF 22/50
National Cancer Institute, United States 65A—NCl Baltimore®? = 65-49 1/ +/- TNI v EF -/90
Radiotherapy Hodgkin's Disease Group 67B—CAN-AMRHDG?  47-73 -1 +/- MF or STNI v IF 165/542
Stanford University &2A1 —~L-110 62-68 /1 - EF vIF 48/96
62A2—L-2'0 62-65 1] - TNI vIF 18/22

G7A—H-11¢ 67-70 lA/ILA +/= (SITNI viF 31/63

Evidenzsynthese und Metaanalyse

Specht et al. JCO 1998
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Involved versus extended field radiotherapy

2 2
4/6 4/6
8 8
1 "
10 10
13 13
15 15
19 19
20 20
23 23
25 25

Fig 2. Radiotherapy {RT) volume for a patient with Hodgkin‘s disease stage |
in the left neck: disease involvement lower cervical region on the left side. (A)
Typical extended-field RT volume {mantle field plus the paraaortic area, splenic
hilar region, and spleen); (B) for the same patient the involved-field RT volume
includes the whole left neck (upper and lower cervical region plus the supra- and

infraclavicular lymph node regions).
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Therapieversagen (Rezidiv oder Tod)

A Eventa/Patients  More AT events Haﬂoofmnmlmm“ ction
Year Code Allocated Allocated  Obs. Variance Ratl Hedu
ands.:adyﬂm Comparisont More RT Less RT -Exp. of O-E Mors RT: Less RT (% & SD)
82A Stanford L-1,L-2 EFfTNivs.IF 25/59  38/%59 83 119 -
648 IGR, Vilejuil,Paris  EF vs.IF * - -8 (no data) ,
65A NC! Baltmore TNIve. EF M5 /45 (no data) '
86A CALGBCLB-5609 TNiwaIF* /22 22 (no data) ¢
87A Stanford H=1 (STNIva.IF  7/35 2128 =107 56 —e——— !
678 CAN-AMRHDG  1MF/STNIv. IF 93277 125265 -249 483 -
69C Danish LYGRA-I EF va. IF 22/31 1119 25 &7 — >
70C BNLI HD1-4 EFvs.IF  103/277 129258 -182 518 ——
70C BNLI HD10-11 TNivs. MF 1428 23728 52 68 -—
78A GPMC France H76FB (S)TNIv.IF* 19/164 27171 —40 112 La
778 GEMH France H-7701MF vs. IF* /33 7/41 -7 25 : -
77C EORTC H-5F STNive. MF  23/88  28/100 -22 122 -
770 CALGBCLB-7751 EFvs.IF" ~7 -7 (no data) E
B Total § 309 407/  _70.7 157-0 <= 36:3% sp 6-4
1005 969 : (2p < 0-00001)
(30-7%) (42:0%) '
& 95% or <= 95% confidence intervals . — : ;
| 0-0 05 10 15 20
Hcterogcne&ybmsmals:x:=1s-9;p=o-02 More RT better Less RT better
- Treatment effect 2p < 0-00001
§ 4 trisis with no data do not contribute to the total (allocated more RT: 83; allocated iess RT: 83) R
* Same chemotherapy to both arma
t e W:&-mﬂn%u;zp = extended field: MF = mantie fiéld; STNI = sub-total nodal irmadiation; TNI = total
nodal; (SITN = or ' Pigher—dose radithérepy. Specht et al. JCO 1998

Evidenzsynthese und Metaanalyse Dr. Hasenclever, IMISE 37



Gesamtuberleben

B Deaths/Putients  More AT deaths Ratio of annual death rates
Year Code Allocated Allocated Obs. Variance IEHB IEdllGﬁﬂl
and Study Name Comparisont More AT Less AT -Exp. of O-E More RT : Less RT (% & SD)
62A Stanford L-1,L=2 EFTNivs.IF 33/59 33/59 12 153 - >
648 IGR,Vilejuif,Paris  EFva.IF* -/ ) (no data)
65A NC! Baftmore TNI vs. EF ~/45 /45 {no data)
86A CALGB CLB-6609 TNIva IF” ~22 -2 {no data)
67A Stanford H-1 {(S]TNIvs. IF 14735 17/28 =34 74
878 CAN-AM RHDG MF/STNI v, IF 817277 B4/265 =50 399 i
68C Danish LYGRA-I EF vs. IF 1531 79 15 50 >
76C BNLIHD1-4 EF va. IF 97/277 80/258 33 440 =
70C BNLUI HD10-11 TNI vs. MF 17/28 15/28 22 741 . o
76A GPMC France H76FB (S)TNIv. IF* 23/164 21T o7 110 - >
778 GEMH France H-7701 MF vs. IF * 218 S/41 =11 1.7 I
77C EORTCH-5F _ - STNivs.MF 10/98 10100 =01 49
770 CALGB CLB8-7751 EFvs. IF* ~7 -7 (nc data)
B Total§ 292/ 2821 _q.3 1372 ~t=  0.6% sp 8:5
: 1005 969 (2p > 0-1; NS)
(29-1%) (29-1%)
4 99% of <T> 95% confidence intervais L . i el
0.0 05 10 15 20

Heterogeneity between 9 trials: x:=4-5; p>0-1; NS

More RT better Less RT better
Tm.ﬂm:n:b-t;ﬂs

§ 4 trials with no data do not contribute to the total (allocated more AT: 83; allocated less AT: 83)

* Same chemotherapy to both arms
1 Radictherapy abbreviations: see Figure 1A

Evidenzsynthese und Metaanalyse

Specht et al. JCO 1998
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Individualdaten vs. Publikationsbasierte
Metaanalyse

Aus Publikationen sind die notigen Daten oft
schwer herauszulesen

* (> CONSORT statement)
Viel Aufwand Individualdaten zusammenzufuhren.

Detailliertere Modellierung, Adjustierung und
Subgruppenanalysen und bessere
Heterogenitatsaufklarung werden moglich.



Vortell iIn Krankheitskontrolle Ubersetzt sich

nicht in Uberlebensvorteil
(Kein Surrogat-Endpunkt!)
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Relapse after RT alone
Nodal vs extra relapse

2
2
Z
= Nodal
=
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E 60 Ty ... EXtranodal
E" 50
5 40—
z 30—
£ 20— ;
£ Grund, dass kein Surrogat-Endpunkt:
= 1971 Gute Prognose bei Rezidiv nach Radiotherapie allein!
0 | | i | | k t { I i i | | I | 1 I |
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Time since relapse (years)
. 229 111 47 7
No.pts.: 579 104 a2 5
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Events/Patients More AT svents Annusl odds of svent
~Tbs. Var. Aeduction
Category Mors AT  Less AT - Exp. of O-E Morw AT : Leas AT (% & S5D)
Stage 1A 84/348 199/300 -283 428 —_— 46% s 11
(2da7%) {36-3%) i
B 422 a9 =31 a0 H
(18.2%) (47 -4%) : .
na 151/449 200/460 -25.8 T7a8 -h.—.: 28% sp 10
(33.5%) (43.5%) ;
ne 55/130 B4120 -92 22§ _— 34% so 17
[45-4%%) (53.3%) :
ma ez 1030 -27 29 i
{13-6%) (33-3%) '
me 56 10410 -1.4 14 . >
(83-3%) (100.0%) '
mmwmsm:ﬁad-r;us
No laparotom 177/554  23&/553 -37.9 89.3 —— 35% sp 9
P 4 (31-9%) {£3-0%) :
Laparatom 1300422 1640386 -326 654 —_ 39% so 10
4 {30-8%:) (42-5%) :
huﬂcuunmzmqurimﬂxn»tﬂﬁ
Age < 20 49/162 7a181  -109 258 S — 35% so 16
(30-2%) (40.3%) ;
20 - 39 180/610  232/576 —403 88.9 —-— 36% so 9
(29.5%) {40-3%) :
40+ TIrast 101/205 -159 34.7 — 37% s0 14
(34-8%) (43-3%) :
Test for trand aver 3 categories: 1 = 0-0; NS .
Sex male 176/581 zwwséu —42.9 009 +' J38% sp 8
(30-3%) (42-1%) H
fermnale 133424 163989 -27.9 B4.5 —— 35% so 10
(31-4%) {41-99%) :
hmmm:m-:xf-mnm ‘:
All ients * 309/ 407 _70.7 157-0 <t 36-3% =D 6-4
- pat 1005 969 : : {2p < 0-000071)
(30-7%) (42-0%) :
- % or T 5%, confidencs ntarvaly —— £ - =
0-0 [ 10 1.5 2.0
Mors AT betber , Lasa RT better

“MNot additive, as patients with missing data are not shown,

Specht et al. JCO 1998
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Nicht HD bedingte Todesfalle

toble 1. Couses of Decth for the 360 Patients Who Died Without Recurrence of Causes Other Than Hodgkin's Disease i the Trials of More Extensive Versus
Less Extensive Rodiotherapy and of Adjuvant Chemotherapy

. Unconfounded Trials Confounded Trials
More RT Less RT CT+H/T Same RT CT + Less RT More RT
Couse of Decth [n = 1,005) n = 96%9) [n = 236) [n = 240) n = 403 n = &18)
Solid tumers 28 13 15 13 14 9
Leukemia 0 1 2 0 7 4
Non-Hodgkin’s lymphoma 5 2 0 0 3 0
Pulmonary/iatrogenic 10 2 1 3 3 3
Cardiovascular 29 25 12 1 19 23
Infection 7 5 5 3 8 3
Not Hodgkin's disease 4 4 0 0 2 3
Other known cause 4 3 3 2 2 3
Unknown cause 13 5 0 0 14 10
Total deaths/ person-years 100/8,441 60/6,770 38/2,810 32/2,220 72/5,273 58/4,793
Annual death rate (%) _ _ 1.18 0.89 1.35 1.44 1.37 1.21

NOTE. In each of these comparisons, allowance must be made for the first group having a considerably lower risk of recurrence and hence o longer exposure to risk
of death without recurrence from non-Hodgkin’s disease causes.
Abbreviations: RT, radiation; CT, chemotherapy.
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APPENDIX 2B. Randomized Trials Comparing Radiotherapy Plus Adjuvant Chemotherapy Versus Radiotherapy Alone

Shudy Start Year, Period of Eligible . Na. Ma,
Trial Group Code, and Nome Enitry Shoges Loparciomy Rondomized Comparison Rondomized  Died
Baltimors Cancar Ressarch Program/  47C—NCI Bolimore ! &7-69 1/ - IF + MOPP v MOPP + IF v EF 22
Mational Cancer Institute 70B—BCRP-710712 TO-74  IASMASIA + MF [+1F] + MOPP v (SITHI 20 Ad
FBA—NCI 79C 143/BCRP-78241 7B-80 /00 + STNI + MOPP v STHI 14 Me data
British MNational lymphoma Investige-  73A—BMU HD 23-24' 7580 A * ™ + LOPP v T 100 35
tion Group (BNLU)
Cancer and Leukemic Group B 74C—CIB-7 45114 7481 M - BOPP + Tl v TNI + BOPP v THI B0 Mo dota
{CALGR)
Danish National Hadgkin Study 71A—Danish LYGRA, 15 71-82 1M + MF = MOPP v (SITHI 37 62
(LYGRA)
Eastern Cooperative Oncology Group 74681 —EST-2475A, 7677 IAIA + IF + COPP/MOPP v EF 17 1
(ECOG) F4B2—EST-2475B 7677 10 *- EF + COPP/MOPP + TN 17 0
Europeon Organization for Ressarch - 77A— EORTC H-5U2 7782 1A -/+ MOPP + MF v(SITNI 296 &4
and Trectment of Cancer [EORTC)
German Hodgkin Study Group 83A—Germany HD 216 83-84 WA + COPP/ABVD + IF wTHI 9 3
[GHOST)
imtergroup Triol: Pediciric Oncology 7581 —POG/ SWOG-7560/ 77-81 1A + IF + MOPP vIF 80" [
Group/South West Oncolagy T4 7781 M + IF + MOPP v EF 114° 5
Group/Children's Cancer Study 75B2—CCG-541/CALGE-T491V7
Group/ Cancer and Leukemia
Group B
Marichester Lymphoma Group 7 4B —Manchester HD 118 74-81 I/ + MF + MVPP v F 121 b
Mational Cancer Institvle of Canoda~ 75C—HD 2 75 [} RT -+ MOPP v HDRT 24 Mo data
Morthern Californic Oncology Group  B6A—NCOG—8H51 84 171114, IF + VBMbe v [SJTMI 15t Mo doto
Repwall Park Memaorial Instihste 718 —Roswell Park'® 7179 1M /= IF or THI + LYPP vIF or THI 144 Mo data
5t Jude Children’s Ressarch Hospitol ~ 726— 5t Jude Children’s® 7275 WASNIA + ™ + COP v T az 4
Scuthwest Oncology Group (SWIOG|  72A—SWOG 7810 7278 M + IF + MOPP v STHI 28 88
Stanford University Hospitel &7F1-4—H2 to H-5'0 &7-74  IR/NBAN + T + MOPIP) v THI 177 80
FOA] —R-110 70-74  lAS1A + MF + MOPIP] v MF 0 7
TOA2 —K-1M0 7074 LASIA + STHI + MOP[P) v 5TMNI 58 2
FdA—S-110 74-80  LA/IA + IF + MOP[P] v STHI 7 17
BOAI-2—C1 & C21° B0-88 11 + IF + VBMix v STHI 58 0
BOA3—C310 81-88 A + IF + VBMb v TMI 14 2
Western Cancer Study Group 7AD—WCSG 135 7478 u/m T + MOPP v TN 40 Mo data

Abbreviations: IF, imvolved fiekld rodictherapy; EF. axiended-fisld rodictherapy; Th, tolol-nodal iradiation; ST, sublolal-nodal imadiation; MF, mante-field irmadiation: &T, radictheragry
{unspecified]; HDRT, higher-dose RT: MOPP, mechlorethomine, vincristine, procarbazine, and pradisona; LOPP, chlorambucil, vincristine, procorbazine, and prednisons; BOPP, cormustine,
vincristine, procarbazine, and pradnisons; COPF, cyclophosphamide, vineristine, procarbazine, and pradnisone; MYPF, mechlorsthamine, vinblastine, procorbazine, and prednisons; LYPP.
chlorambucil, vinblastine, procorbazine, and prednisone; MOPIF|, MOPP with optional use of prednisone; COF, cydophosphamide, vincristine, ond procorbazine; ABVD, daxorubicin,
bleomycin, vinblastine, and docarbazine; VEMix, vinblastine, bleomycin, and methotraxate; VM, vinblastine and mechlorethamine; ', vinblastine alone; VPP, lomustine, vinblasfine,
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A

Eventa/Patiants Chemo. svents

Ratio of annual event rates

Heterogeneity within subtotals: 2 = 20-1; p = 0.03
Heterogeneity between 12 triais: ;[31 = 20-2; p = 0-04

Evidenzsynthese und Metaanalyse

Year Code Obs. Verisnce ction
and Study Name Comparison + ‘Chemo. Cantrar - Exp. of O-& Chemo. : Control (% & SD)
{a) Chemotherapy pius radiotherapy versus SAME radiotherapy
87F Stanford H2-5 THI = MOP(P) 2184 3693 -7-1 1248 —
TOA Starford K-1/R=1 MF/STNt = MOP(P)  7/39 1539 45 50 :
718 Roswed Park IF/TM! = LVPP ~8Z —~BZ (no dxta) ' .
728 5t Jude Chidren's TNI = COP 16 ~16 {no data) '
748 Manchester HO1  MF £ MVFP TI63 20058 -840 64 ' Therapleversagen
T4C CALGB CLB-7451 TNI = BOPP —40 40 {no data) :
740 WestemCSG-135 TNI + MOPP —~20 —~20 {no data) !
TSA BNL HDZ3-24 TNI £ LOPP 1350 2350 80 83 -—
758 POG/SWOGTSTE60 IF = MOPP —~41 ~3g fro data} '
78A NC! Balt 79C143  STNI £ MOPP ~7 ~7 {no data) :
= (a) subtotal with data § 48/ 94/ _25¢ 325 —— 54% sp 12
236 240 : {2p < 0-00001)
(20-3%) (39-2%) ;
1
(b) Chemotherapy plus radiotherapy versus MORE radictherapy i
67C NCI Baltimore * MOPP+IF v, EF &15 24T -11 20 : >
708 NC! Baltimora 7107 MOPP+MF v. (SITNI  7/45 17/45 4.7 54 .
71A Danish LYGRA-II MOPP+IF v. (STNI 121163 49/164 -198 147 —a >
T2A SWOG 781 MOPP+IFv. STMNI 38140 39141 =23 178 ; -—
TaA Stantord S—1 MOP({P}+IF v. STHI  &/36 7/35 0-8 3-6 T »>
758 CCG541/CLB7691 MOPP+IF v. EF ~56 —~58 {nc dats) '
75C NCI Canada HD2  MOPP+RT v. HORT -/12 ~12 (no data) '
768 ECOG EST-2475 C/MOPP4IF v. EF ofg ans :
TTA EQORTC H-5U MOPP+MF v. (SITNI 18/144 44A152 -13.7 1489 —_——
80A Stamord C1-3 VBMDIF v. (SITHI 1734 1008 46 27 :
B3A Germany HD-2 COPPYABVD+IF v. THNI 27 5M2 =10 1.8 . >
M (b) subtotal with data § * 9 179 _46.3 626 - 52% sp 9
603 616 ' {2p < 0-00001)
({14-9%) (29-1%) '
B Total (a +b)* 13% 27 _71.8 951 <= 53-0% sp 7-2
839 856 ' (2p < 0-00001)
{16-4%) (31-99%) '
i 99% of === 95% confidence intervals L i . '
Difference between 2 0-0 0-5 1-0 1.5 2:0
treatment effects in 2 subtotals: x7 = 0-0; p > 0-1; NS Chemo. better | Chemo. worse

Treatment effect 2p < 0-00001
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B Desths/Pstients Chemo. desths

Ratio of annual death rates

Year Code Allocated Adjusted Obs.Variance Ratio Heduction
and g:ﬁr Hame Comparison t c:m m!u:.uval - Exp. of O=E Chemeo. : Control (% & SD)
{a) Chemotherapy plus radiotherapy versus SAME radiotherapy
57F Stanford H2-5 THI & MOP{P) 34/84  48/93 -52 193 -
70A Stanford K-1/A-1 MF/STM = MOP(P) 13739 15439 08 68 >
718 Roswell Park IFFTNI = LVPP —~82 82 {no data) .
728 St.Jude Children's TMNI z COP 16 e -1 0@ Gesamtuberleben
748 Manchaster HDO1 MF = MVPP 1163 12/58 -1-3 55 _
74C CALGSE CLB-7451 TNI = 80PP —~40 40 {no data}
74D WestemCSG—135 TN = MOPP —20 —20 {no data)
75A BNLI HDZ3-24 NI = LOPP 20/50  15/50 30 84 - >
758 POG/SWOGTSTE60IF & MOPP 41 239 g 14 >
7BA NCI Ball. 79C143  STNI = MOPP 7 ~7 {no data)
m (a) subtotal with data § 83/ 93/ 4.2 423 —T— 9% so 15
293 295 (2p > 0-1; NS}
(28-3%) (31-5%}
(b} Chemotherapy plus radiotherapy versus MORE radiotherapy
67C NCI Baltimore * MOPP+F v. EF 4/15 2(07) 14 09 -
708 NCI Baiimore 7107 MOPP+MF v, (S)TNI 23/45  23/45 35 102 -—
71A Danish LYGRA-II MOPP+IF v. (S)TNI 28/163 34/164 -25 152 -
T2ZA SWOG 781 MOPP+IF v. 5STNI  44/140 44/141 -08 214 -
74A Stanford S-1 MOP{P)+IF v. STNI  11/36 &35 25 42 - >
758 CCGS41/CLETEIT MOPP#F v. EF 56 2r58 o5 12 >
75C NCI Canada HDZ  MOPP+AT v. HDAT /12 ~12 {no data)
768 ECOG EST-2475 C/MOPP+IF v. EF o/19 115 -0-6 02 _—
7TA EORTC H-5U MOPP+MF v. (SITNI 25/144 39/152 -66 155 -
BOA Stantord C1-3 VBMD+IF v. (SITNI /34 2ras =11 05 »
B3A Gemany HD-2 COPPIABVD+IF w. THI Q7 anz =11 -7 3
M (b) subtotal with data § * 138/ 154/ _4.7 700 —T 7% sb 12
659 674 (2p > 0-1; NS)
(20-9%) (22-8%)
H Totai(a+b)" 221 2471  _8.9112:3 — 7-6% sop 9-1
952 969 (2p > 0-1; NS)
(23-27%) (25-5%)
M 99% or =T 95% confidenca intervais : 1 4
Difference between 0-0 0-5 1-0 1-5 2-0

treatment effects in 2 subtotals: If =0-0; p>0-1; NS
Heterogeneity within subtotals: x5, = 17-9; p > 0-1; NS
Heterogeneity between 16 irials: x> = 18-0; p > 0-1; NS

Evidenzsynthese und Metaanalyse

Chemo. better ; Chemo. worse

Treatment effect 2p > 0-1; NS
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Annual failure rates
Yoars 0 -4 Yoars 5-49 Years 10+
Chemao, 304 % 50029 0-566 % 50 0-18 0-54 % 30 0-17
Controd 6-81 % 30 0-45 1-68 % 30 0-28 0-31 % 30 0-14
Events / person-years '
Chemao. 110/ 3618 1B/ 10/1838
Control 2753332 rrnee 5/1820
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B 100 : ,
2 2%
a 90 -
=
: 79-4%
c sﬂ B7-1%
§ 01% 80 1.7 z'm'““:a ]
{ 2p > 0-1; NS)
70 765 % |
60 ]
50 4
40 + ,
% |
-/mmmumdsn: e
/- s
@ O - allocated RADIOTHERAPY PLUS CHEMOTHERAPY /
# 0 - allocated RADIOTHERAPY ALONE e
1 i
0 5 10+ years
Annusi death rates
Years 0 -4 Years 5 -9 Years 10+
Chama. 2.78 % s00.27 1-58 % 30 0-23 3-08 % 30039
Control 2.78 % s00-27 273 % 800N 2«1:&3&
Deaths / person-—years
Chemo. 105 / 3804 46/ 2909 82 /2012
Control 107 / 3871 78/ 2859 55
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Subgruppen-
analyse

Allocated Allocated Br.
Category Chemao. Control - Exp. of O-E Chema. : Control (% & SD)
Stageé 1A 21181 3AMBE6 -10-5 142 —_— 52% sD 18
(11-0%) (20438} H
[]=] 1/25 11530 —4.0 2.3 . 83% so 31
[ 0%} (36-T20) :
LA SVA3E 91/326 -g2.9 323 _._h— 51% so 13
(14-97°%) (27-9%) '
. %
ne Tz 45118 -5.4 158 - 45% sp 19
(24-1%%) (38-126) '
A 21/105 51122 148 16-4 ————— 59% so 16
(20-0%) (471 -8%6) .
B 11724 20/25 —4-7 4.9 : 62% so 29
(45-8%) (B0-0%) ;
Heterogeneity between 6 categories: x; = 3-2; NS
Mo laparotom 23156 a7MB0 -133 151 ————— 59% so 17
¥ (14-7%6) (20-4%%) '
Laparotomy 11V673 Pra/E00 -606 782 ——— 542, so B
(16-3%) (32-5%) '
Interaction batween 2 categories: x5 = 0-1; NS :
Age < 20 18/134 511150 140 151  —af—— 60% so 17
(13-4%) [34-0%) '
20 - 39 81/513 1S5/500 —426 53-0 — 55% s0 9
(15-8%) {31-0%) i
40+ 34179 g1Mg94 -11.7 183 —_—— 4T% so 17
(19-0%) (31-4%) : .
Test for trand over 3 categories: x; = 0-7; NS i
Sex male B4/479 168/406 —43.3 570 ——— 53% so0 9
(17-5%) (33-9%) H
female 52/336 103/341 -25-1 351 - 51% so 12
(15.5%) (30-23%) h
Interaction beatwesn 2 categorkes: I:' = 0-0; NS ‘.
M Al patients * 138/ 27y -7T1.8 951 = 53-0% sp 7-2
P . Hﬁg BSE6 H {2p < 0-00001)
(16-4%) (31-9%) :
A PN Or —Toe $57% confidence insrvals . La -
0-0 0-5 1-0 1-5 2.0

*Mot additive, as patients with missing data ara not shown.

Chemo. batter | Chamo. worse

Specht et al. JCO 1998
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L ernziele

Systematischer Review
Grundbegriffe der Metaanalyse

* Fixed effect vs. random effect

 Forest-Plot

* Publikations vs. Individualdaten basierte MA
CAVE: Publication Bias

Bsp: Zeit bis Therapieversagen kein Surrogat-
Endpunkt furs Uberleben beim frihen HD.
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