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1. Presentazione del quesito strutturato 

PICO 

    P opulation Pazienti con carcinoma mammario 
operato N+ 

    I ntervention CHT Dose dense 

    C omparison CHT standard 

    O utcomes •Importanti ed essenziali 
•Importanti ma non essenziali 
•Non importanti 
 
• di beneficio 
• di danno  



Dose-dense chemotherapy 

 

 Dose density refers to the administration of drugs with a shortened intertreatment interval  

 

 In experimental models, a given dose of drug always kills a certain fraction, rather than a 

certain number, of exponentially growing cancer cells 

 

 Breast cancer cells proliferate by nonexponential gompertzian kinetics and regrowth of 

cancer cells between cycles of cytoreduction is more rapid than in exponential model 

 

 Treatment designed to kill exponentially growing cells may not be able to kill all gompertzian 

growing cells 

 

 More frequent administration of cytotoxic therapy would be more effective way of minimizing 

residual tumor  burden than dose escalation 

Norton, Oncologist 2001 



Outcomes  

• Importanti ed essenziali   (9-7) 

 
 OS        9 

 DFS        9 

 

 

• Importanti ma non essenziali   (6-4) 

 
• Anemia G 3/4        5  

• Neutropenia G 3/4       5 

• Trombocitopenia G 3/4        5 

• Mucositi        4,5 

• Tossicità neurologica       5 

 

 

 

• Non importanti    (3-1) 

 
• LAM/SMD        3 

 



2. Tavola delle evidenze 
Trial Pts Ln F. U. DDCht 

 
Standard Cht 

 
Endpoints  

 
Toxicity 

 
MDS 
AML 

 

Citron, 2003 
C9741 

2005 100% 36  m ATC q14 
+ FILGRASTIM 
ACT q14 
+ FILGRASTIM 

ATC q21 
 
ACT q21 

DFS RR 0.74, p .010 
(primary) 
OS RR 0.69, p .013 
(secondary) 

More severe 
neutropenia in 
ddCHT 

11 cases 

Burnell, 2010 
MA21 

2104 72% 30.4 m ddEC + filgrastimT CEF 
ACT 

3 years RFS 
AC/T vs CEF 1.49, p=.005 
AC/T vs ddEC/T 1.68, p=.0006 
ddEC/T vs CEF 0.89, P=46 

CEF and ddEC/T: 
febrile neutrop. 
and trasfusions 
T regimens: 
neuropathy 

4 AML in 
CEF 
4 MDS in 
ddECT 

Moebus, 2010 
AGO 

1284 100% 
N2,N3 

62 m ETC q14 + filgrastim ECT q21 EFS HR 0.72 (0.59-0.87), 
(primary) p <.001 
OS HR 0.76 (0.59-0.97), 
(primary) p .029 

More H and non H 
toxicities in ddCHT 

Total 4 AML-
MDS 

Swain, 2013  
NSABP B-38 

4894 100% 64 m ddACddP + G-CSF 
ddACddPG + G-CSF 

TAC 5 year DFS (primary) 
ddAC  PG vs ddACP 80.6% vs 82.2%,HR 
1.07 
ddAC  PG vs TAC  80.6% vs 80.1%,    HR 0.93 
ddAC  P vs TAC   HR 0.87 
5 year OS (secondary) 
ddAC  PG vs ddACP 90.8% vs 89.1%, HR 
0.85 
ddAC  PG vs TAC  90.8% vs 89.6%,     HR 0.86 
ddAC  P vs TAC    HR 1.01 

TAC febrile 
neutropenia and 
diarrhea 
Pneuropathy 
ddCHTanemia 

TAC=5 
ACP=8 
ACPG =11 

Del Mastro, 
2015  
GIM2 

2091 100% 7 y FECT q14 + 
pegfilgrastim 
ECT q14+ 
pegfilgrastim 
 

FECT q21 
 
ECT q21 
 

DFS HR 0.77 CI 0.65-0.92, p 0.004 
(primary) 
OS HR 0.65 CI 0.51-0.84, p0.001 

ddCHT: anemia, 
transaminitis, 
myalgias 

1 AML  
1 MDS 



Citron, JCO 2003 

2 x 2 factorial design 
2005 patients 
Sep 1997 March 1999 

ATC  
vs  

AC  T 

q 3 weeks vs q 2 weeks 



Citron, JCO 2003 

Median follow up 36 months 
DFSstudy entry until local recurrence, distant relapse or death without relapse (primary end point) 
and OS (secondary end point) were significantly prolonged for the dose dense regimens 
4-year DFS was 82% for dose dense regimens and 75% for conventionally scheduled 
No difference in DFS or OS between concurrent and sequential schedules 

Risk ratio=0.74, p=.010 Risk ratio=0.69, p=.013 



Citron, JCO 2003 

Toxicities 



Citron, JCO 2003 

Toxicities 



Burnell, JCO, 2010 



Burnell, JCO, 2010 

Treatment regimens 

2104 patients 
Dec 2000 May 2005 

Median follow up 30.4 months 
Interim analysis 



Burnell, JCO, 2010 

Three-year adjusted relapse free survival 

3-year RFS (local/nodal or distant recurrences)  
for CEF, ddEC/T and AC/T were 90.1%, 89.5% and 85% (p=.001) 
HRs for recurrence are as follows: 
AC/T vs CEF 1.49, p=.005 
AC/T vs ddEC/T 1.68, p=.0006 
ddEC/T vs CEF 0.89, p=.46 
 



Burnell, JCO, 2010 

Toxicities  
 
 



Moebus, JCO, 2010 



Moebus, JCO, 2010 

Trial design 

From Nov 1998 to April 2003 1284 pts 



Moebus, JCO, 2010 

Event-free survival (EFS) and overall survival (OS) by treatment arm 

Median follow up: 62 months 
Event free survival primary endpoint  

(locoregional or distant relapse, contralateral breast cancer, second primary cancer or death) 
5 year EFS rate: ddETC 70% vs EC/T 62% 
5 year OS rate: ddETC 82% vs EC/T 77% 

  



Moebus, JCO, 2010 

Toxicities 
 
 Hematologic  toxicity  more pronounced in the IDD arm (p<.001) 

Febrile neutropenia idd-ETC 7% vs ECT 2% (p <.001) 
Red blood cell transfusions idd-ETC 20% vs ECT 1% (p <.001) 
 

 Non hematologic  toxicity  more pronounced in the IDD arm  
 
 
 



Swain, JCO, 2013 



Swain, JCO, 2013 

TAC    
T = docetaxel 75 mg/mq, A= doxorubicin 50 mg/mq, C= cyclophosphamide 500 mg/mq q 21 x 6 cycles 
dd AC  P   
A= doxorubicin 60 mg/mq, C= cyclophosphamide 600 mg/mq q 14 x 4  cycles P= paclitaxel 175 mg/mq q 14 x 4 cycles 
dd AC  PG   
A= doxorubicin 60 mg/mq, C= cyclophosphamide 600 mg/mq q 14 x 4 cycles  P= paclitaxel 175 mg/mq, G = gemcitabine 2000 mg/mq  q 14 x 4 cycles 
 

Enrollement: Nov 2004  May 2007 
Amendment (2005) exclude HER2 + 
Median follow up: 64 months 
 

Primary prophylaxis with pegfilgrastim/filgrastim 



5 year DFS 
 

ddAC  PG vs ddACP     80.6% vs 82.2%,    HR 1.07 
ddAC  PG vs TAC            80.6% vs 80.1%,    HR 0.93 
ddAC  P vs TAC                                            HR 0.87 
 
 

5 year OS 
 

ddAC  PG vs ddACP    90.8% vs 89.1%,      HR 0.85 
ddAC  PG vs TAC           90.8% vs 89.6%,     HR 0.86 
ddAC  P vs TAC                                             HR 1.01 
 
 

Swain, JCO, 2013 

No significant differences in 5-year DFS  

DFS (primary endpoint)  
local, regional, distant breast cancer, second primary and death for any cause 

OS (secondary endpoint)  



Swain, JCO, 2013 

Grade 3 or 4 Adverse Events, According to treatment Group 
 

25 deaths on treatment:   13 in TAC, 5 in ddACP, 7 in ddACPG (p=.2) 
AML or MDS:                    5 in TAC, 8 in ddACP, 11 in ddACPG (p=.46) 



GIM 2 

Del Mastro, Lancet 2015 



GIM 2 

EC  
vs  

FEC 

q 3 weeks vs q 2 weeks 

Study design: factorial 

ARM A 
 

EC x 4  T x 4  q 3 weeks 
 
 

545 pts 

ARM C 
 

EC x 4  T x 4  q 2 weeks + 
Pegfilgrastim 

 
502 pts 

ARM B 
 

FEC x 4  T x 4  q 3 weeks 
 
 

544 pts 

ARM D 
 

FEC x 4  T x 4  q 2 weeks + 
Pegfilgrastim 

 
500 pts 

 
*EC- Epirubicin 90 mg/m² IV bolus, Cyclophosphamide 600 mg/m² IV bolus, every 2 or 3 weeks  
*T - Paclitaxel 175 mg/m² IV 3-hour infusion, every 2 or 3 weeks  
*FEC - Fluorouracil 600 mg/m² IV bolus, Epirubicin 90 mg/m² IV bolus, Cyclophosphamide 600 mg/m² IV bolus, every 2 
or 3 weeks.  

First patient: 24/04/2003 
Last patient:  03/07/2006 
Median follow up: 7 years 

Del Mastro, Lancet 2015 



GIM 2 

Del Mastro, Lancet 2015 

 Primary endpoint: DFS 
(local recurrence, distant metastases, contralateral or ipsilateral breast tumor, second primary 
malignancy, death from any cause, loss to follow up or end of study) 

 

 Secondary endpoint: OS and safety 

The study was designed to detect a 20% relative reduction in DFS corresponding to 
a 4.4% absolute increase in 5-year DFS. 
To detect with an 80% power and a significance 5% (two-sided), a 20% relative 
reduction in the risk of relapse in either comparison (EC-P vs FEC-P and DD vs 
standard), 635 DFS events had to be observed (1500 pts needed to be enrolled with 
an average follow up of 7-8 years or 2000 pts with an average follow up of 5.5-6 
years) 



GIM 2 

Del Mastro, Lancet 2015 

3 weeks vs 2 weeks 

DFS at 5 years: 76% vs 81% 
 
OS at 5 years: 89% vs 94% 



GIM 2 
Adverse events occurring in at least 5% of any one group 

Del Mastro, Lancet 2015 
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