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Dose reduction or hold of chemotherapy is planned in the case of severe hematological and/or non-hematological toxicity. Toxicities will be graded using the NCI-CTCAE version 4.0, published May 28, 2009. 

Toxicity and Dose Modifications of Non-pegylated liposomal Doxorubicin 

Hematological Toxicity 
ANC and platelet counts should have recovered to ≥ 1.5 x 109/L and ≥ 100 x 109/L, respectively, before the start of the next treatment cycle. If these conditions are not met the next treatment cycle should be delayed for a maximum of 1 week. 
In addition, the following dose reductions based on nadir values should be applied: 
	Occurrence
	ANC < 0.5 x 109/L
	Platelet counts <25 x 109/L

	1st occurrence
	reduce dose to 50 mg/m2
	reduce dose to 50 mg/m2

	2nd occurrence
	reduce dose to 40 mg/m2
	reduce dose to 40 mg/m2

	3rd occurrence
	discontinue treatment
	discontinue treatment



Non-Hematological Toxicity
Hepatic toxicity 
ASAT and total bilirubin must be obtained within 24 hrs prior to day 1 of each cycle. In case of toxicity, the following actions should be taken:
	Bilirubin toxicity
	

	Grade 2-3
	Delay the following cycle by a maximum of 2 weeks for recovery of serum bilirubin < ULN. Otherwise, discontinuation of treatment.

	Grade 4
	The patient must be withdrawn from study treatment.



Transaminases and alkaline phosphatase
In case of elevation of transaminases and/or alkaline phosphatase to values higher than those accepted at the initial inclusion assessment, treatment should be delayed for a maximum of 2 weeks until recovery of acceptable values at the inclusion assessment. Chemotherapy should be resumed at the lower dose level. If there is recovery after 2 weeks, the patient must be withdrawn from the study.
Cardiotoxicity
Cardiac surveillance will consist of determining the LVEF by echocardiography or isotope scan. Patient must be withdrawn from the study in case of the following:
· Signs or symptoms of CHF, NYHA class III-IV.
· Decline in LVEF of 5% to <50% with mild signs or symptoms of CHF (NYHA class <III).
· Decline in LVEF of 10% to <50% without signs or symptoms of CHF.
Other toxicities
· For grade 3 toxicities (except for alopecia and anemia) treatment must be delayed for a maximum of 2 weeks with respect to the theoretical date until resolution to grade 1. If no recovery to grade 1 during this 2-week period, the patient must be withdrawn from study treatment.
· In the case of grade 4 toxicity, the patient must be withdrawn from the study.

Safety and Dose Modifications of Capecitabine
The most frequently occurring non-hematological toxicities are: hand-foot syndrome, diarrhea, nausea/vomiting (not requiring anti-emetic prophylaxis), abdominal pain, stomatitis, and fatigue. 
Hand-foot syndrome
Definitions (NCI-CTCAE version 4.0, published May 28, 2009):
· Grade 1: minimal skin changes or dermatitis (e.g. erythema) without pain
· Grade 2: skin changes (e.g. peeling, blisters, bleeding, edema) or pain, not interfering with function
· Grade 3: ulcerative dermatitis or skin changes with pain, interfering with function
If painful swelling or erythema of hands or feet occur, emollients are beneficial. Pyridoxin, vitamin B6 50-150 mg/day has been reported to be of possible benefit to the patients. Pyridoxin is not licensed for that indication.
In case of grade 2-3 hand-foot syndrome, capecitabine dosing should be interrupted until recovery until ≤ grade 1. The omitted doses should not be administered after resuming of treatment, i.e. the total length of each capecitabine treatment period should not exceed 14 days.
Diarrhea
· Prophylactic treatment should not be given, especially no loperamide should be administered prophylactically.
· In case of diarrhea grade 2-4, capecitabine intake should be interrupted immediately. Patients experiencing severe diarrhea should be followed cautiously. In case of risk of dehydration, fluids and electrolytes should be administered. Standard treatment for diarrhea should be prescribed (i.e. loperamide).
· Capecitabine can only be restarted when diarrhea is resolved. In case of interruption of capecitabine therapy, the omitted doses should not be administered after resuming of treatment, i.e. the total length of each capecitabine treatment period should not exceed 14 days.
· If diarrhea persists for more than 48 hours despite the recommended loperamide treatment, the patient should be hospitalized for parenteral support. Loperamide may be replaced by other anti-diarrheal treatment (e.g. octreotide etc.). Patients who experience concomitant vomiting or fever or have a performance status > 2 should be hospitalized immediately for IV rehydration and antibiotics. 
Other toxicities
No dose reduction for the 1st occurrence of grade 2 toxicity, but treatment should be interrupted until recovery of symptoms to ≤ grade 1. The dose should be reduced 25% relative to the previous cycle at the 2nd occurrence of grade 2 or the occurrence of any grade 3 toxicity. The dose should be reduced 50% relative to the previous cycle at the 3rd occurrence of any grade 2 toxicity or a 2nd occurrence of any grade 3 toxicity or the occurrence of any grade 4 toxicity. Patients will go off study treatment if despite these dose reductions, a given toxicity occurs for a 4th time at grade 2, a 3rd time at grade 3, or a 2nd time at grade 4. A summary is given in the table below: 
	Occurrence
	Grade 2
	Grade 3
	Grade 4

	1st occurrence
	· Interrupt treatment until symptom recovery to grade 0-1
· Continue with 100% of the capecitabine dose 
	· Interrupt treatment until symptom recovery to grade 0-1
· Continue with 75% of the capecitabine dose
	· Stop treatment definitely or at the discretion of the investigator with regard to the patient’s possible benefit interrupt until symptom recovery to grade 0-1
· Continue with 50% of the capecitabine dose

	2nd occurrence
	· Interrupt treatment until symptom recovery to grade 0-1
· Continue with 75% of the capecitabine dose
	· Interrupt treatment until symptom recovery to grade 0-1
· Continue with 50% of the capecitabine dose
	Discontinue treatment

	3rd occurrence
	· Interrupt treatment until symptom recovery to grade 0-1
· Continue with 50% of the capecitabine dose
	Discontinue treatment
	

	4th occurrence
	Discontinue treatment
	
	


Tables
Online Table 1.  Overview of inclusions of participating institutions and collaborations associated with the Dutch Breast Cancer Research Group 
	
	
	Local investigator
	Center
	 Included number of participants (% of total)
	

	
	F.L.G. Erdkamp
	Zuyderland Medical Center
	49
	(12%
	

	
	A.H. Honkoop
	Isala Clinic, Zwolle
	40
	(10%)
	

	
	M.E.M.M. Bos
	Reinier de Graaf Hospital
	37
	(9%)
	

	
	H. de Graaf
	Leeuwarden Medical Center 
	29
	(7%)
	

	
	L.J.C. van Warmerdam
	Catharina Hospital Eindhoven
	21
	(5%)
	

	
	J.E.A. Portielje
	Haga Hosptials, location Leyweg
	19
	(5%)
	

	
	Q.C. van Rossum-Schornagel
	Franciscus Hospitals, Location Vlietland
	19
	(5%)
	

	
	P. Nieboer
	Wilhelmina Hospital
	13
	(3%)
	

	
	B.C. Tanis
	Groene Hart Hospital
	12
	(3%)
	

	
	A. van Bochove
	Zaans Medical Center
	11
	(3%)
	

	
	C.J. van Groeningen
	Amstelland Hospital
	11
	(3%)
	

	
	P.M.M. Kuijer
	Spaarne Gasthuis, location Zuid
	10
	(2%)
	

	
	C.J.P.A. Lensen
	Bernhoven Hospitals, location Uden
	10
	(2%)
	

	
	A. van der Padt-Pruijsten
	Maasstad Hospital
	10
	(2%)
	

	
	P.Ch. de Jong
	St. Antonius Hospitals, location Nieuwegein
	9
	(2%)
	

	
	V.C.G. Tjan-Heijnen
	Maastricht University Medical Center
	9
	(2%)
	

	
	A.W.G. van der Velden
	Martini Hospital, location van Swieten
	9
	(2%)
	

	
	L.W. Kessels
	Deventer Hospital
	8
	(2%)
	

	
	J.R. Kroep
	Leiden University Medical Center
	7
	(2%)
	

	
	S. Luykx – de Bakker
	Tergooi Hospitals, location Hilversum
	7
	(2%)
	

	
	A.P. Hamberg
	Franciscus Hospitals, Location Gasthuis
	6
	(1%)
	

	
	J.M. Meerum Terwogt
	Onze Lieve Vrouwe Gasthuis, location Oost
	6
	(1%)
	

	
	E.J.M. Siemerink
	Twente Hospitalgroup, Hengelo Hospital
	6
	(1%)
	

	
	B. de Valk
	Spaarne Gasthuis, location Hoofddorp
	6
	(1%)
	

	
	L. Laterveer
	Isala Diaconessenhuis, Meppel
	5
	(1%)
	

	
	M.J.A.E. Pepels
	Elkerliek Hosptial
	5
	(1%)
	

	
	J. de Boer
	Hospital De Tjongerschans
	4
	(1%)
	

	
	Z. Erjavec
	Ommelander Hospital Groningen, location Delfzicht
	4
	(1%)
	

	
	P.Ch. de Jong
	St. Antonius Hospitals, location Utrecht
	4
	(1%)
	

	
	T.J. Smilde
	Jeroen Bosch Hospital
	4
	(1%)
	

	
	M.M. Vleugel
	Waterlandhospital
	4
	(1%)
	

	
	A.J. van de Wouw
	VieCuri Medical Center, Venlo
	4
	(1%)
	

	
	N.I. Weijl
	Haaglanden Medical Center, location Bronovo
	4
	(1%)
	

	
	J.C. Berends
	Noordwest Hospitalgroup, Den Helder
	3
	(1%)
	

	
	H. Blommendal , I. Baas
	Meander Medical Center, Amersfoort
	2
	(0%)
	

	
	P.B. Ottevanger
	Radboud University Medical Center
	2
	(0%)
	

	
	I.M. Oving
	Twente Hospitalgroup, Almelo Hospital
	2
	(0%)
	

	
	R.C. Rietbroek
	Rode Kruis Hospital
	2
	(0%)
	

	
	L. Strobbe
	Gelre Hospitals, location Zutphen
	2
	(0%)
	

	
	S.M. van den Heiligenberg
	Westfriesgasthuis
	2
	(0%)
	

	
	S. Luykx – de Bakker
	Tergooi Hospitals, location Blaricum
	1
	(0%)
	

	
	P.R. van der Werf
	Treant Caregroup, Refaja Hospital
	1
	(0%)
	

	
	M.J. Verhaar-Langereis
	Zuwe Hofpoort Hospital
	1
	(0%)
	



[bookmark: _Online_Table_3.][bookmark: _Online_Table_2.]Online Table 2.  Reasons for second-line study treatment discontinuation (safety population, n=270)
	
	
	Capecitabine or Non-pegylated liposomal doxorubicin
	

	
	
	Intermittent
(n= 131)
	Continuous
(n= 139)
	Total 
(n= 270)
	

	
	Reason for treatment discontinuation
	
No. of patients (%)
	
	
No. of patients (%)
	
No. of patients (%)
	

	
	Disease progression 
	72 
	(55%)
	77 
	(55%)
	149 
	(55%)
	

	
	Major protocol violation
	31
	(24%)
	0
	(0%)
	31
	(11%)
	

	
	According to protocol
	6 
	(5%)
	39
	(28%)
	45
	(17%)
	

	
	Toxicity
	14 
	(11%)
	14 
	(10%)
	28 
	(10%)
	

	
	Still on treatment
	5 
	(4%)
	6 
	(4%)
	11 
	(4%)
	

	
	Other
	2 
	(2%)
	1
	(1%)
	3 
	(1%)
	

	
	Death
	1 
	(1%)
	2 
	(1%)
	3 
	(1%)
	

	
	
	
	
	
	
	
	
	




Figures

[bookmark: _Online_Fig._1_1]Online Fig. 1 Flowchart of treatment received in first- and second-line (safety population)
NPLD, Non-Pegylated Liposomal Doxorubicin 
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[bookmark: _Appendix_Fig._1_1][bookmark: _Online_Fig._2][bookmark: _Online_Fig._2_1]Online Fig. 2 Kaplan-Meier estimates for all randomized patients in the intermittent and continuous arms in the intention-to-treat (ITT) population (N=420) of: (a) combined progression-free survival (PFS) of first- and second-line study treatment, (b) combined overall survival (OS) measured from randomization. Hazard ratios (HRs) of the intermittent arm versus the continuous arm and their corresponding 95% confidence intervals (CIs) were estimated using Cox proportional hazards models, stratified by hormone receptor status and site of disease (visceral versus non-visceral). 
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[bookmark: _Online_Fig._4]Online Fig. 3 Kaplan-Meier estimates weighted by stabilized inverse probability weights (SIPW) for the subgroup of patients in the intermittent and continuous arms that started second-line study treatment in the ITT population (n=270) of: (a) progression-free survival (PFS) calculated from the start of second-line study treatment,  (b) overall survival (OS) calculated from the start of second-line study treatment, (c) combined PFS of first- and second-line study treatment, (d) OS measured from randomization. Hazard ratios (HRs) of the intermittent arm versus the continuous arm and their corresponding 95% confidence intervals (CIs) were estimated using weighted Cox proportional-hazards models.








N = 420 randomized

N = 417 started study medication


Intermittent arm
N = 209 
 N = 151 only line 1-1 
N = 58 start line 1-2  


No start line 2
N = 80


Start line 2
N  = 131
N = 101 capecitabine
N = 30 NPLD

N = 121 only line 2-1
N = 10 start line 2-2


Continuous arm 
N = 208


No start line 2
N = 69 


Allocation


1st line study treatment 


2nd line study treatment


Start line 2
N = 139
N = 100 capecitabine
N = 39 NPLD
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