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What do we mean with ‘guidelines’? 

“Trustworthy guidelines should be based on a 
systematic evidence review, developed by panel of 
multidisciplinary experts, provide a clear explanation 
of the logical relationships between alternative care 
options and health outcomes, and provide ratings of 
both the quality of evidence and the strength of the 
recommendations.” 
 

 Institute of Medicine (2011) 



GRADE methodology 

Quality of evidence 

•  Very low 
•  Low 
•  Moderate 
•  High 

Strength of recommendation 

•  Weak 

•  Strong 
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PICO A & PICO B 

Patient  Children with cancer receiving anthracyclines 
 
Intervention  A. ≥1 hour   B. ≥6 hours 
 
Control  A. push (<1 uur)  B. 1-6 hours 
 
Outcome  Clinical heart failure, Subclinical heart failure,  

   Tumour response, Progression-free survival,  
   Overall survival, Adverse effects other than cardiac 
   Damage, Quality of life, Costs 



Evidence	

803	par/cipants	

Adult	studies	
							n	=	374	

Pediatric	studies	
										n	=	367	

n	=	82	 n	=	52	 n	=	240	 n	=	178	 n	=	145	 n	=	44	n	=	62	

Age	nm	
			n	=	62	



Evidence	
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A	A	 A	 A	 B	 A	 A	

1u	vs	24u	

15min	vs	48u	

push	vs	48u	

15-20min	vs	6u	

bolus	vs	96u	

15min	vs	48u	

5-10min	vs	72u	



Evidence overview, first PICO B 

•  ≥6 hours vs. 1-6 hours 



Pediatric 



Adult 



PICO B: ≥6 hours vs 1-6 hours 

•  1	pediatric	study	included,	n=178	
–  Follow-up	=	7	days	
– No	(sub)clinical	heart	failure	
–  Response	rate	(good	response):	51/93	vs.	
38/85,	RR	1.23,	95%	CI	0.91	to	1.66		

•  no	adult	studies	included	

The	panel	reluctantly	admiVed	formula/ng	
a	recommenda/on	was	not	possible	



Evidence overview, PICO A 

•  ≥1 hour vs. push (<1 hour) 



Pediatric 



Adult 



Outcome No. of studies No. of 
participants 

Follow up 
(median, 
range) 

Anthracycline, 
cumulative 
dose infusion 
times 

Events Statistical 
method 

Effect size Quality of 
evidence 

1. Clinical heart 
failure 

4; 
1) Casper 1991 
2) Hortobagyi 
1989 
3) Shapira 1990 
4) Zalupski 1991 

1) 82 
2) 52 
3) 62 
4) 240 

1) 50 months*, 
nm 
2) nm 
3) nm 
4) nm 

1) doxorubicin, 
nm vs. 420, 72h 
vs. 5-10 min 
2) epirubicin, 
630 vs. 540, 48h 
vs. 15 min 
3) doxorubicin, 
428 vs. 410, 6h 
vs. 15-20 min 
4) doxorubicin, 
221 vs 240, 96h 
vs. bolus 

1) 2/43 vs. 
2/39 
2) 1/27 vs. 
3/25 
3) 0/31 vs. 
4/31 
4) 1/122 vs. 
10/118 
Total =  
4/223 vs. 
19/213 

Risk ratio  
(95% CI) 

Total 
0.22 
(0.08-0.60) 

⨁⨁⨁◯ 
MODERATE1 

Anthracycline, cumulative 
dose infusion times 

Events Effect size 

1) doxorubicin, nm vs. 420, 72h vs. 
5-10 min 
2) epirubicin, 630 vs. 540, 48h vs. 15 
min 
3) doxorubicin, 428 vs. 410, 6h vs. 
15-20 min 
4) doxorubicin, 221 vs 240, 96h vs. 
bolus 

1) 2/43 vs. 2/39 
2) 1/27 vs. 3/25 
3) 0/31 vs. 4/31 
4) 1/122 vs. 
10/118 
 
Total =  
4/223 vs. 19/213 

Total 
0.22 
(0.08-0.60) 



•  We recommend an infusion duration of 1 hour or 
more for anthracycline chemotherapy in children 
with cancer. (strong recommendation, very low 
quality evidence) 



Take home messages 

•  Don’t push it 

•  Strong recommendation possible with limited 
evidence + multidisciplinary panel 

•  As always: more evidence is needed 
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Questions? 
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That’s it (for now) 
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