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1. Key aspects of randomization
2. Randomization rates in 

EURAMOS-1
3. Missed randomizations-

avoidable situations
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Evaluation of 
diagnostic procedures and medical

treatments

Uroscopy –
multipotent diagn.   

procedure

? ?Enema Bloodletting
universal medical treatment
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1st proposal for randomized trial
1662
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1940s
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Comparison of  therapeutic
intervention

Similar groups 
similar at baseline (unknown risk factors)
difference: interventions
different outcomes

= chance
or 
= difference between interventions
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Eliminating bias in allocation

Similar groups 
Control unknown risk factors
(confounding factors) 
that may influence outcome: 

Randomisation
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Reducing bias in analysis
Intention to treat analysis:
Essential prerequisite for valid result
on effect of treatment in clinical trials
= analysis as randomized 

(independent of adherence to 
assigned treatment)

Problem: Non-compliance with treatment
Concern: type 2 error (masking real effect)  
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Ethics: Uncertainty principle

UnUncertaintycertainty What‘s BetterBetter
•• nono participationparticipation in clinical trial 

if believebelieve, that oneone treatment superior superior 
•• nono entryentry of patients if particularparticular

treatment is indicatedindicated
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1. Key aspects of randomization
2. Randomization rates in 

EURAMOS-1
3. Missed randomizations-

avoidable situations



Carrle  24.01.2008

Cumulative Randomization rate 
Overall EURAMOS-1 30.11.07
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COG INT 0133 Up-front-
rando

--

COSS COSS 96 Standardriskgroup
(2 similar Tx strategies)

Non-up-front
rando

86%

EOI 3 randomised trials 

•Bramwell et al 1992 
•Souhami et al 1997
•BO 06 trial/Lewis et al JNCI 
2007

Up-front-
rando

--

SSG Since 1979 three trials 

•SSG II
•SSG VIII
•ISG/SSG I (Italian-scand)

Non-
randomized

--

Recruitment Non-upfront Rando
Experience EURAMOS-study-groups
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Recruitment Non-upfront Rando
Experience other study groups

• EURO-E.w.i.n.g.99 
• N=1014 Pat randomized

Randorates: 
Standardtx: 80% 
HD-Chemotx vs Standardtx: 60%
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EURAMOS-1 all Groups
416
65%

222
35% randomized

not
randomized

Missed randomizations

MRC Sept.07
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COSS

122 
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49
29%

COG

188; 
60%

123
40%

SSG

20
67%
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33%

EOI

86
68%

40 
32%

MRC Sept. 07
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Randomization criteria

• Histol. response < 35 day Sx

(+ Referencepathology) 

• Preoperative Chemoth

2 x AP

(2) – 4 – (6) x MTX 

• Continuation of protocol tx

• Surgery primary tumor: 
macroscopically complete

• Metastases: 
complete removal

• no progress of disease 
(primtumor/met; A6)

• Good response: age > 5 yrs
• Written consent
• Documentation
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Missed randomizations -
avoidable situations? 

COG 
no data

MRC Sept.07
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1. Key aspects of randomization
2. Randomization rates in 

EURAMOS-1
3. Missed randomizations -

focus on avoidable situations
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1. 29 y ♂, OS femur + bone met vertebrae
progredient bone spine

2. 29 y ♂, OS calcaneus
new lung met within 6 weeks from diagnosis,                  
further on bone met spine

3. 13 y ♂, OS tibia + multiple meta (lung + skip)
new bone met spine

4. 24 y ♀, OS Tibia + multiple meta (pulm + oss + skip)
lokal progress + bone Meta (dose reduction MTX) 

Missed rando: unavoidable
Progress                                     
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Protocol criteria for local progress
(Appendix 6)

Radiology
Increase > 20% in any dimension

+ Clinical Symptoms of Progression
of progression like increased pain, in-
flammatory signs, rising Alk Phosphatase

+ Repeated assessment
in > 3 weeks
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Good n=5
Postop Chemoth/Info n=3
Compliance problems with Tx in 
general (Sx refused/delayed)
Psychiatrist involved

PEG-Intron

MAP

Poor n=4
Postop Chemoth/Info n=3
MAP

High-risk Arm

MAPIE

(un?)avoidable: no Consent
COSS (Sept 06)
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(un?)avoidable: no Consent

Good n=13
Info on Postop Chem
n=6 MAP n=1 DOXO 
reason given n=2
(UK) Compliance problems
(UK) did not wish to prolong Tx

Poor n=11
Info on Postop Chem
n=10 MAP n=1 MAPIE
reason given n=9
(UK) pt refused further Tx
(NL) preferred MAPIE

N= 7 (NL=4 UK=3)
•Intensive arm too heavy+too long
•shorter Chemo (career planing) 
•fears toxicity

EOI
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Information:
Study objectives /rationale 

(un?)avoidable:no Consent
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Bx

Resected
specimen

Jahre

20181614121086420

Ü
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n 1,0

,9

,8

,7

,6

,5

,4

,3

,2

,1

0,0

73.4%% (SE2%)

47.2% (SE 3%)

good
(n=734)

p<.0001
poor n=586

Histolog. Response + Prognosis

Bielack et al JCO 2003

Preop
Chemo
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Salvage Chemotherapy for
poor responders

Rosen et al.: 
Cancer 1982

Winkler et al.: 
JCO1988

Meyers et al.: JCO1992

IT
DOESN’T 
WORK!

IT
DOESN’T 
WORK!

IT 
DOES
WORK!

We have not shown
an ability
to salvage patients with
an unfavorable
response“
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Salvage Chemotherapy for
poor responders

Rosen et al.: 
Cancer 1982

Winkler et al.: 
JCO1988

Meyers et al.: JCO1992

IT
DOESN’T 
WORK!

IT
DOESN’T 
WORK!

IT 
DOES
WORK!

We have not shown
an ability
to salvage patients with
an unfavorable
response“

No proof 
by controlled trial with positive results

Larger number

EURAMOS-1
1400 patients/700 poor responders
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Maintenancetherapie for
good Responder

•OS-cell-lines 
(Strander und Einhorn1977)

•In-vivo:
OS-xenografts in mice

Bauer et al 1985, Brosjö et al 1985, 
metastat. OS in C57B1/6 mice

Glasgow et al 1978, 1981
•Clinical data

Müller et al 2005

ifn
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Müller et al; Acta Onc 2005

Maintenancetherapie for
good Responder

Interferon
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No Consent
Choosing treatment arm 

instead of consenting to Rando?

Standard-Tx
yes

Experimental Tx
no DecidingDeciding butbut

notnot ChoosingChoosing
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Information:
Study objectives /rationale

Communication skills previous talk

(un?)avoidable:no Consent
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• Histo missing/deadline
< 35 d post-Sx (+ Referenzpathologie)

Avoidable:
missing Histo/Deadline

Early liaison

1
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• Histo missing/deadline
< 35 d post-Sx (+ Referenzpathologie)

1

Avoidable:
missing Histo/Deadline
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Wrong preoop Chemoth
EOI

Randocriteria for preop Chemoth: 

2 x AP

(2) – 4 – (6) x MTX 

Avoidable:
C2
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Missed rando:  unavoidable
Wrong preoop Chemoth

33 y ♂ OS humerus: 
No of preop chemocycles
After 1st AP-Block „premature“
amputation b/o massive arterial bleeding
from tumor vessel

EOI

C2
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Avoidable:

3rd. AP: n= 5
Reason: delay of surgery (n=3)

EOI

C2Wrong preoop Chemoth
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Avoidable:
Wrong preoop Chemoth
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C2

Avoidable:

3rd. AP: n= 5
Reason: delay of surgery (n=3)
• Early planning/liaison with surgeon
• Bridging possible

Randocriteria: 2 x AP

(2) – 4 – (6) x MTX 

EOI 1

Wrong preoop Chemo th
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• Happens from time to time 
• No systematic data
• Anecdotal cases from enquieries to 

COSS-office

Choosing treatment arm after
Rando
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• Patient randomized for MAP-Poor Response 
Parents now disappointed with random
allocation
have hoped for MAPIE (more is better?)
consider to „choose MAPIE“

• Patient was randomized to MAP-(GR) arm and is
going to complete it shortly
„Can he have additionally PEG-Intron?“

Choosing treatment arm after
Rando
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Withdrawal of protocol treatment
at personal wish of patient
theoretically always possible

Choosing treatment arm ??
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But withdrawal

after rando
may reduce
power of study

Intention to treat analysis
Essential prerequisite for valid
result on effect of treatment in
clinical trials
= analysis as randomized 

(independent of adherence 
to assigned therapy)

Concern: type 2 error 
(masking real effect)  

Choosing treatment arm 
after Rando
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• Pat had marginal resection and poor
Response. She was randomised to MAP.
„We think she should have MAPIE
instead.“

Choosing treatment arm after
Rando
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Choosing treatment arm after
Rando

Patient refuses MAP-ifn after Rando: 
„Our patients always refuse MAP-Ifn
because we, their clinicians are not
convinced it works!!!“
But since there is always a 50% possibility
that they get MAP you will have a 50% 
chance that the Good-Responder remain on 
study“
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Ethics + Results:

Uncertainty principle
UnUncertaintycertainty what‘s betterbetter
•• nono participationparticipation in clinical trial 

if believebelieve, that oneone treatment 
superior superior 

•• nono entryentry of patients 
if particularparticular treatment is indicatedindicated

Intention to treat
analysis
Essential prerequisite for valid
result on effect of treatment in
clinical trials
= analysis as randomized 

(independent of adherence 
to assigned therapy)

Concern: type 2 error 
(masking real effect)  
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Teenager randomised for MAP-GR
Pat+Parents want a shortened chemotx
schedule instead
(tumor totally necrotic – thinks less
Chemo would be appropriate)

Choosing treatment arm after
Rando
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Intention to treat analysis
Essential prerequisite for valid
result on effect of treatment in
clinical trials
= analysis as randomized 

(independent of adherence 
to assigned therapy)

Concern: type 2 error 
(masking real effect)  

Choosing treatment arm 
after Rando

Withdrawal at
personal wish
theoretically
always possible
But after rando
may reduce
power of study
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Summary
Areas for further

improvement:
•Deadline

Pathology report/Rando

•Preoperative Chemo
2x AP + 2-6 x MTX

•Consent: communicate information
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Improving Randomisation Rates: 
Practical Steps

to take (at) home

ESF-Trainingscourse London 24.01.2008
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