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The purpose of VA PBM Services drug monographs is to provide a comprehensive drug review for making formulary decisions. These documents will be updated when new clinical data warrant additional formulary discussion. Documents will be placed in the Archive section when the information is deemed to be no longer current.
Introduction

The purposes of this evidence summary are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating capecitabine for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.  
The evidence provided in this summary is inclusive of data supporting FDA-approved indications as well as phase 3 data supporting off-label indications.  Multiple phase 2 trials with focus on off-label use in the elderly population have been included due to the similarities between this population and our Veterans. 
FDA Approved Indication(s) 


Adjuvant colon cancer

· In patients with Dukes’ C colon cancer


Metastatic colorectal cancer, 

· As first-line as monotherapy when treatment with fluoropyrimidine therapy alone is preferred


Metastatic breast cancer, 

· In combination with docetaxel after failure of prior anthracycline-containing therapy

· As monotherapy in patients resistant to both paclitaxel and an anthracycline-containing regimen

Potential Off-label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).
Phase 3 data supporting off-label use in combination with oxaliplatin for the first-line treatment of metastatic colorectal cancer; use as a component of chemoradiotherapy for locally advanced rectal cancer and in combination with epirubicin and a platinum-analog for the treatment of advanced esophagogastric cancer can be found under the section entitled Efficacy.  
Evidence supporting activity in squamous cell carcinoma of the head and neck (SCCHN) includes phase 2 data, which can also be found under Efficacy.  The evidence of trials with small numbers of patients, and retrospective study design in various settings leaves many questions unanswered.  The appropriate capecitabine dose has not been clearly defined in this patient population.  Also, few trials have been conducted in the US. Knowing that regional differences in tolerance to fluoropyrimidine therapy exist, it is difficult to extrapolate this data to our veterans.  As it is clear there is activity, use of capecitabine in SCCHN patients should be adjudicated on a case-by-case basis.
Current VA National Formulary Alternatives

Capecitabine is an oral prodrug of 5-fluorouracil, therefore it could serve as a substitute for 5-fluorouracil in certain situations, but it does not eliminate the need for 5-fluorouracil.  Potential advantages include:
· Capecitabine is an oral formulation, therefore in situations where IV access is not obtainable, patients are unable to travel for IV administration of 5-fluorouracil, there is a lack of home health equipment and/or home health care services for continuous IV administration of chemotherapy, capecitabine may be an option.

· The toxicity profile of capecitabine can be less severe than 5-fluorouracil/leucovorin combination regimens, therefore providing a potential advantage.

Dosing and Administration

· Monotherapy with capecitabine:

· capecitabine dose is 1250 mg/m2 by mouth twice daily for 14 days, 

followed by a 7-day rest period; one cycle is 21 days

· Adjuvant therapy is recommended for a total of 6 months (8 cycles)

· Combination of docetaxel/capecitabine:

· docetaxel 75 mg/m2 IV over one hour every three weeks

· capecitabine dose is 1250 mg/m2 by mouth twice daily for 14 days, 

followed by a 7-day rest period

· Capecitabine should be taken with water within 30 minutes of a meal

· Dose-reduce by 25% in patients with moderate renal impairment
· Regional differences in tolerability of fluoropyrimidines have been noted.  FDA-approved dosing of these agents may lead to increased toxicity in select individuals and may require dose-reduction. Use caution when prescribing and diligent monitoring throughout the course of therapy.

Efficacy 
	Evidence
	Design
	Outcomes

	Adjuvant Colon Cancer                                            FDA-approved use

	Twelves C, Wong A, Nowacki MP, et al. Capecitabine as adjuvant treatment for stage III colon cancer. N Engl J Med 2005; 352:2696.
	Capecitabine 1250 mg/m2 twice daily x 14 days; 7 days off; repeat

vs. 5FU/LCV monthly (Mayo)

primary endpoint: DFS
	C vs. 5FU/LCV

DFS 64 vs. 61%; p=0.05

OS 81 vs. 78%; p=0.07

	Metastatic Colorectal Cancer (monotherapy)      FDA-approved use

	Hoff PM, Ansari R, Batist G, et al. Comparison of oral capecitabine versus intravenous fluorouracil plus leucovorin as first-line treatment in 605 patients with metastatic colorectal cancer: results of a randomized phase III study. J Clin Oncol 2001; 19:2282.
	Phase III trial

Endpoint: ORR

C vs. 5FU/LCV (Mayo)

C 1250 mg/m2 PO BID, d1-14

Repeat every 3 weeks

Vs.

LCV 20mg/m2 IV x 1, then

5FU 425 mg/m2 IV, d1-5

Repeat every 4 weeks
	C vs. 5FU/LCV

ORR 24.8 vs. 15.5%; p=0.005

TTP 4.3 vs. 4.7 mos; p=0.72

TTF 4.1 vs. 3.1 mos; p=0.19

OS 12.5 vs. 13.3 mos; p=0.974

C less diarrhea, stomatitis, nausea, neutropenia

C more HFS, hyperbilirubinemia

	Van Cutsem E, Twelves C, Cassidy J, et al. Oral capecitabine compared with intravenous fluorouracil plus leucovorin in patients with metastatic colorectal cancer: results of a large phase III study. J Clin Oncol 2001; 19:4097.
	Phase III trial

Endpoint: ORR

C vs. 5FU/LCV (Mayo)

C 1250 mg/m2 PO BID, d1-14

Repeat every 3 weeks

Vs.

LCV 20mg/m2 IV x 1, then

5FU 425 mg/m2 IV, d1-5

Repeat every 4 weeks
	C vs. 5FU/LCV

ORR 18.9 vs. 15%

TTP 5.2 vs. 4.7 mos; p=0.65

TTF 4.2 vs. 4.0 mos; p=0.89

OS 13.2 vs. 12.1 mos; p=0.33

C less stomatitis, alopecia, neutropenia

C more HFS, hyperbilirubinemia


	Metastatic Colorectal Cancer (combination)            Off-label use

	XELOX (capecitabine plus oxaliplatin) as first-line treatment for elderly patients over 70 years of age with advanced colorectal cancer. Br J Cancer 2006; 94(7): 969
	Phase II trial

Endpoint: ORR

XELOX

Ox 130 mg/m2 IV, d1

C 1000 mg/m2 PO BID, d1-14;

Repeat every 3 weeks
	ORR 36% (CR 6%; PR 30%)

TTP 5.8 mos

OS 13.2 mos

22% gr 3/4 diarrhea;

16% gr 3/4 asthenia;

14% gr 3/4 n/v

	XELOX (capecitabine plus oxaliplatin): active first-line therapy for patients with metastatic colorectal cancer. J Clin Oncol 2004; 22(11): 2084
	Phase II trial

Endpoint: ORR

XELOX

Ox 130 mg/m2 IV, d1

C 1000 mg/m2 PO BID, d1-14;

Repeat every 3 weeks
	ORR 55% (SD 31%)

TTP 7.7 mos

OS 19.5 mos

	Capecitabine plus oxaliplatin for the first-line treatment of elderly patients with metastatic colorectal carcinoma: final results of the Southern Italy Cooperative Oncology Group Trial 0108. Cancer 2005; 104(2): 282
	Endpoint: ORR

XELOX

Ox 85 mg/m2 IV, d1

C 1000 mg/m2 PO BID, d2-15

Then ⇑ Ox 100 mg/m2 IV, d1

C 1250 mg/m2 PO BID, d2-15
	ORR 41%

Median PFS 8.5 mos

Median OS 14.4 mos

5% gr 3 hematologic toxicity;

8% gr 3 peripheral neuropathy

13% HFS

	Safety and efficacy of oxaliplatin and fluoropyrimidine regimens with or without bevacizumab (b) as first-line treatment of metastatic colorectal cancer: results of the TREE study. J Clin Oncol 2008; 26(21): 3523
	Phase III trial

Endpoint: incidence of gr 3/4 AEs

TREE-1: mFOLFOX6 vs. bFOL vs. CapeOx

TREE-2: mFOLFOX6+b vs. bFOL+b vs. CapeOx+b
	TREE-1: mFOLFOX vs. bFOL vs. CapeOx

Gr 3/4 AEs during first 12 week:

TREE-1: 59 vs. 36 vs. 67%

TREE-2: 59 vs. 51 vs. 56%

Dose-reduced CapeOx to 1700 mg/m2/d improved tolerance in TREE-2

Median OS:

TREE-1: 19.2 vs. 17.9 vs. 17.2 mos

TREE-2: 26.1 vs. 20.4 vs. 24.6 mos

	Phase III study of capecitabine plus oxaliplatin compared with fluorouracil and leucovorin plus oxaliplatin in metastatic colorectal cancer: a final report of the AIO Colorectal Study Group. J Clin Oncol 2007; 25(27): 4217
	Phase III trial

Endpoint: PFS

CAPOX vs. FUFOX

C 1000 mg/m2 PO BID, d1-14

Ox 70 mg/m2 IV, d1 & 8

Repeat every 22 days

FUFOX

Ox 50 mg/m2 IV

Leucovorin 500 mg/m2 IV x 1, then 

5FU 2000 mg/m2 CIVI x 22 hrs, d1, 8, 15, 22

Repeat every 36 days
	CAPOX vs. FUFOX

Median PFS: 7.1 vs. 8.0 mos; HR 1.17 (95% CI, 0.96-1.43; p=0.117)

Median OS: 16.8 vs. 18.8 mos: HR 1.12 (95% CI, 0.92-1.38; p=0.26)

	Phase III study of capecitabine plus oxaliplatin compared with continuous-infusion fluorouracil plus oxaliplatin as first-line therapy in metastatic colorectal cancer: final report of the Spanish Cooperative Group for the Treatment of Digestive Tumors Trial. J Clin Oncol 2007; 25(27): 4224.
	Phase III trial

Endpoint: TTP

XELOX vs. FUOX

XELOX

C 1000 mg/m2 PO BID x 14d

Ox 130 mg/m2 IV on d1

Repeat every 3 weeks

Vs.

FUOX

5FU 2250 mg/m2 CIVI x 48 hrs, days 1, 8, 15, 22, 29, 36

Ox 85 mg/m2 IV on days 1, 15, 29

Repeat every 6 weeks
	XELOX vs. FUOX

Median TTP: 8.9 vs. 9.5 mos; HR 1.18 (95% CI, 0.9-1.5; p=0.153)

Median OS: 18.1 vs. 20.8 mos; HR 1.22 (95% CI, 0.9-1.6; p=0.145)

ORR: 37 vs. 46%; p=0.154


C Capecitabine, 5FU 5-fluorouracil, LCV Leucovorin, DFS Disease Free Survival, OS Overall Survival, ORR Objective Response Rate, TTP Time to Progression, TTF Time to Treatment Failure, HFS Hand-Foot Syndrome, Ox Oxaliplatin, PFS Progression-Free Survival, b bevacizumab, CEA Comparative Effectiveness Analysis

	Metastatic Colorectal Cancer (combination)            Off-label use

	Comparative Effectiveness of Chemotherapy in Elderly Patients with Metastatic Colorectal Cancer. J Gastrointest Canc 2013; 44: 79.
	CEA

Endpoints: rate of complications within 180 days requiring medical resource utilization; risk of death

5FU/LCV, C and FOLFOX, CAPOX given during first 60-days after diagnosis
	5FU/LCV vs. C and FOLFOX vs. CAPOX

Complication rate:

54.3 vs. 17.2 and 74.9 vs. 56.5%

P<0.0001 for 5FU/LCV and FOLFOX vs. C and CAPOX

Most common: 

Anemia, n/v, diarrhea

Median survival:

31.9 vs. 32.6 mos (5FU/LCV vs. C)

P=0.6683

3-yr unadjusted survival

71.6 vs. 68.5% (CAPOX vs. FOLFOX)

P=0.6737


C Capecitabine, 5FU 5-fluorouracil, LCV Leucovorin, DFS Disease Free Survival, OS Overall Survival, ORR Objective Response Rate, TTP Time to Progression, TTF Time to Treatment Failure, HFS Hand-Foot Syndrome, Ox Oxaliplatin, PFS Progression-Free Survival,
b bevacizumab, CEA Comparative Effectiveness Analysis
	Metastatic Breast Cancer (combination)                 FDA-approved use

	Superior survival with capecitabine plus docetaxel (D) combination therapy in anthracycline-pretreated patients with advanced breast cancer: phase III trial results. J Clin Oncol 2002; 20(12): 2812
	Phase III trial

Endpoint: Time to Progression (TTP)

CD (capecitabine/docetaxel)

C 1250 mg/m2 PO BID d1-14; 7-days rest

D 75 mg/m2 IV, d1

Repeat every 21 days

Vs.

D 100 mg/m2 IV, d1

Repeat every 21 days
	CD vs. D

TTP 6.1 vs. 4.2 mos; HR 0.652 (95% CI, 0.545-0.780); p=0.0001

OS 14.5 vs. 11.5 mos: HR 0.775 (95% CI, 0.634-0.947); p=0.0126

	Phase III study of gemcitabine plus docetaxel compared with capecitabine plus docetaxel for anthracycline-pretreated patients with metastatic breast cancer. J Clin Oncol 2009; 27(11): 1753
	Phase III trial

Endpoint: Progression-Free Survival (PFS)

GD (gemcitabine/docetaxel) 

G 1000 mg/m2 IV, d1 & 8

D 75 mg/m2 IV, d1

Repeat every 21 days

vs. 

CD (capecitabine/docetaxel)

C 1250 mg/m2 PO BID, d 1-14

D 75 mg/m2 IV, d1

Repeat every 21 days


	GD vs. CD

Median PFS 8.05 vs. 7.98 mos; p=0.121

Median OS 19.29 vs. 21.45 mos

ORR 32 vs. 32%; p=0.931

Greater hematologic toxicity in GD arm;

Greater GI/derm toxicity in CD arm

	Metastatic Breast Cancer (monotherapy)                 FDA-approved use

	Multicenter, phase II study evaluating capecitabine monotherapy in patients with anthracycline- and taxane-pretreated metastatic breast cancer. Eur J Cancer 2004; 40(4): 536.
	Phase 2 trial

Endpoint: Time to Progression (TTP)

C 1250 mg/m2 BID x 14 days, 7-days rest; repeat every 21 days
	Median TTP 4.9 mos (95% CI, 4.0-6.4)

ORR 28% (CR 4%; SD 35%)

Median OS 15.2 mos

	Randomized, open-label, phase II trial of oral capecitabine vs. a reference arm of intravenous CMF as first-line therapy for advanced breast cancer. Ann Oncol 2001; 12(9): 1247
	Phase 2 trial

Endpoint: Objective Response Rate (ORR)

C 1250 mg/m2 BID, 7-days rest; repeat every 21 days vs.

CMF (cyclophosphamide, MTX, 5FU) IV every 21 days
	ORR C vs. CMF

30% (3 CR) vs. 16% (0 CR)

Median OS 19.6 vs. 17.2 mos


C Capecitabine, 5FU 5-fluorouracil, LCV Leucovorin, DFS Disease Free Survival, OS Overall Survival, ORR Objective Response Rate, TTP Time to Progression, TTF Time to Treatment Failure, HFS Hand-Foot Syndrome, Ox Oxaliplatin, PFS Progression-Free Survival, b bevacizumab, CEA Comparative Effectiveness Analysis

	Rectal Cancer (chemoradiotherapy)                                    Off-label use

	Chemoradiotherapy with capecitabine vs. fluorouracil for locally advanced rectal cancer: a randomized, multicenter, non-inferiority, phase 3 trial. Lancet Oncol 2012; 13(6): 579
	Phase 3 trial

Endpoint: non-inferiority in OS

C 2500 mg/m2 d1-14, repeat d22, then CRT + C 1650 mg/m2 d1-38 vs.

5FU 500 mg/m2 d1-15, repeat d29, then CRT + CIVI 225 mg/m2
	5-yr OS C vs. CIVI 5FU

76 vs. 67%; p=0.0004; post-hoc test for superiority p=0.05;

3-yr DFS

75 vs. 67%; p=0.07



	Esophagogastric Cancer                                                         Off-label use

	REAL-2 (Randomized ECF for Advanced and Locally Advanced Esophagogastric Cancer)

Capecitabine and oxaliplatin for advanced esophagogastric cancer. N Engl J Med. 2008; 358(1): 36
	Phase 3 trial

Endpoint: non-inferiority in OS for C vs. F and Ox vs. Cis

ECF vs. ECX vs. EOF vs. EOX
	C vs. F

HR death 0.86 (95% CI, 0.80 – 0.99); < non-inferiority margin 1.23

Ox vs. Cis

HR death 0.92 (95% CI 0.80-1.1)

Both capecitabine and oxaliplatin were shown to be  non-inferior to 5-fluorouracil and cisplatin, respectively


C Capecitabine, 5FU 5-fluorouracil, LCV Leucovorin, DFS Disease Free Survival, OS Overall Survival, ORR Objective Response Rate, TTP Time to Progression, TTF Time to Treatment Failure, HFS Hand-Foot Syndrome, Ox Oxaliplatin, PFS Progression-Free Survival, 
b bevacizumab, CEA Comparative Effectiveness Analysis, D Docetaxel, Cis Cisplatin, CIVI Continuous IV Infusion, ECF epirubicin/cisplatin/5fluorouracil, ECX epirubicin/cisplatin/capecitabine, EOF epirubicin/oxaliplatin/5fluorouracil, EOX epirubicin/oxaliplatin/capecitabine
	Squamous Cell Carcinoma of the Head and Neck (SCCHN) 
           Off-label use

	Evidence
	Design
	Population
	Outcomes

	Peron J, Poupart M, Ceruse P, et al. Efficacy & Safety of Capecitabine in Heavily Pretreated recurrent/metastatic head and neck squamous cell carcinoma. Anti-Cancer Drugs 2012; 23: 1107

Performed in France
	Retrospective review;

SCCHN from 1/2010-12/2011

Palliative monotherapy

Capecitabine 1000 mg/m2 PO BID x 14d, then 7d off; repeat every 21 days
	N=29;

SCCHN post tx;

1-5 prior tx given;

Men 86%;

Median age, 66 yrs

Oropharynx 28%;

Hypopharynx 24%;

Oral cavity 21%
	ORR 17% (all PR)

DCR 48% (CI, 29-67%)

6-mo survival 31%

Median OS 7 mos 

(5-10)

Median PFS 2 mos

(0.1-4)

Gr 3,4 tox:

HFS 10%

Fatigue 10%

Mucositis 7%

	Martinez-Trufero J, Isla D, Adansa JC, et al. Phase 2 study of capecitabine as palliative treatment for patients with recurrent and metastatic squamous head and neck cancer after previous platinum-based treatment. 

Br J Cancer 2010; 102: 1687.

Performed in Spain
	Prospective, phase 2

From 10/2005-7/2008

Palliative monotherapy

Capecitabine 1250 mg/m2 PO BID x 14d, then 7d off; repeat every 21 days
	N=  40;

SCCHN post prior platinum-based tx;

Only 1 prior tx;

ECOG PS 0: 25%

PS 1 70%

PS 2 5%

Men 100%

Mean age, 58 yrs


	ORR 24% (2 CR/6 PR)

SD 55%

Median DOR 8.4 mos

Med TTP 4.8 mos;

Median OS 7.3 mos

Gr 3,4 toxicity 15%

Asthenia 13%

PPE 10%

Mucositis 10%

Dysphagia 10%

Diarrhea 8%

Median 4 cycles 

(range, 1-9)

Median RDI 91%

	Won YW, Park YH, Ahn MJ, Do IG, Ko, YH, Park K. A phase 2 study of combination chemotherapy with capecitabine & cisplatin in patients with metastatic or recurrent SCCHN. Annals of Onc 2011; 22: 417

Performed in Korea
	Prospective, phase 2

Capecitabine 1250 mg/m2 PO BID x 14d

Cisplatin 60 mg/m2 IV d1

Repeat every 3 weeks

Treat to PD or toxicity to max 6 cycles
	N= 36

SCCHN recurrent or prev untreated metastatic disease;

ECOG PS 0-2;

Neoadj or chemoXRT allowed;

Nasopharyngeal ca excluded;

Median age, 62 yrs


	33 evaluated for ORR

ORR 50% (PR); no CR

SD 14%

Median PFS 4 mos

Median DOR 5 mos

Median OS 10 mos

Median 4 cycles/pt

Dose-reduced 33% of all cycles

Gr 3,4 tox:

Neutropenia 15%

Anemia 2%

Fatigue 5%

Anorexia 9%

Mucositis 4%

HFS 2%

	Zhang J, Lee J, Urba S, Foster J, Worden F.  A phase II trial evaluating weekly docetaxel and capecitabine in patients with metastatic or advanced, locally recurrent HNC. Cancer Investigation 2010; 28: 910.

Performed in US
	Phase 2

Recurrent/metastatic HNC

ECOG PS 0-2

Prior chemoRT allowed as primary therapy; one prior docetaxel-containing regimen allowed

Docetaxel 30mg/m2/wk IV d 1,8,15 +

Capecitabine 1000 mg PO BID, d 5-18;

Repeat every 28 days
	N=36

9/2003-4/2008

Initial trial used

C 1800 mg BID, after 4 enrolled, 1 death d/t neutropenic sepsis

Amended 4/04 to

C 1000 mg BID
	At 4-month eval:

12/36 (33%) had 4 cycles; 

Median #cycles 2;

ORR 11% (1 CR/3 PR)

22% SD

Clinical benefit 33% (CR + PR + SD)

d/t low response, study stopped early




	Ahn D, Kim JH, Sohn JH, Sin CM, Lee JE.  Laryngeal preservation in stage III/IV resectable laryngo-hypopharyngeal SCC (LHSCC) following concurrent chemoradiotherapy with capecitabine/cisplatin. Molecular and Clinical Oncology 2013; 1: 685

Performed in Korea
	Retrospective chart review from 1/2004-3-2010

Cisplatin 60 mg/m2 IV d1

Capecitabine 825 mg/m2 PO BID x14d; 

Pyridoxine 100mg PO TID x14d; rest x7d;

Repeat every 3 weeks

RT 1.8-2 Gy/day 5x/wk to total 66-72 Gy (~7 wks)

Primary endpoint:

DFS w/functional larynx


	N=31

LHSCC treated with concurrent chemoRT as primary tx;

ECOG PS 0,1 81%

ECOG PS 2 19%

Men 94%

Mean age 66 yrs

Larynx 36%

Hypopharynx 65%


	Primary site:

75% CR/23% PR

LN metastases:

70% CR/27% PR

At 36 month follow-up:

DFS w/functional larynx

2 yr cumulative 59%

3 yr cumulative 51%

DFS

2 yr cumulative 72%

3 yr cumulative 60%

Gr 3,4 toxicity:

Leukopenia 13%

Neutropenia 10%

Nausea 16%

Vomiting 13%

Mucositis 26%

	Gupta S, Khan H, Barik S, Negi MPS. Clinical benefits of concurrent capecitabine and cisplatin versus concurrent cisplatin and 5-fluorouracil in locally advanced (LA) SCCHN. Drug Discoveries & Therapeutics 2013; 7: 36.

Performed in India
	2004-2005

All pts received neoadjuvant tx:

paclitaxel 175 mg/m2 IV, d1 and cisplatin 50mg/m2 IV, d2; repeat every 21 d x 2 cycles then

Arm I: 

cisplatin 75mg/m2 IV, days 1,2 +

5FU 750 mg/m2 IV,

days 1,2,3

+ RT 70 Gy/7 weeks vs.

Arm II: 

cisplatin 75mg/m2 IV, days 1,2 + 

capecitabine 750mg/m2 PO in 2 divided doses, 

days 1-14 +

pyridoxine 100mg PO BID, days 1-14

Evaluation 4-6 wks post-completion of tx
	N=153

LA SCCHN

PS 1,2

Arm I vs. Arm II

Male:

84 vs. 89%

Mean age:

Arm I 52 +/- 11 yrs

Arm II 53 +/- 11 yrs

Arm I, sites

Larynx 33%

Hypopharynx 21%

Oral cavity 16%

Oropharynx 30%

Arm II, sites

Oropharynx 34%

Hypopharynx 28%

Larynx 24%

Oral cavity 14%


	Arm I vs. Arm II

Tumor 

CR 57 vs. 77%

PR 39 vs. 18%

Node

CR 54 vs. 79%

PR 42 vs. 17%

Overall

CR 54 vs. 78%

PR 42 vs. 17%

Dose reduction

19 vs. 7%

Treatment delay

 24 vs. 7%

3-yr follow-up:

Differences in DFS, PFS and OS not significant

QOL assessment at 36 mos:

Hgb, energy level, activity level and QOL scores better w/Arm II;

No difference in wgt

Toxicity did not differ

(p NS)

	Perri F, Muto P, Argenone A, et al. Induction Chemotherapy with docetaxel, cisplatin and capecitabine followed by combined cetuximab and RT in patients with LA inoperable SCCHN: a phase 1-2 study. Oncology 2013; 84: 251.

Performed in Italy
	Phase 1-2

LA SCCHN (stage III/IVA)

Excludes nasopharyngeal ca

Docetaxel 75mg/m2 IV +

Cisplatin 75mg/m2 IV 

Every 3 weeks

C 500mg/m2 PO BID x 2wk;

One week rest


	N=7

Male 4

Female 3

ECOG PS 0-1

Larynx 3

Oral cavity 3

Hypopharynx 1
	Dose level 1

C 500mg/m2 PO BID

50% had DLT (2/4 pts)

↓ C 750mg/m2 PO daily

Gr 3,4 tox (2/3 pts)

4 pts completed induction; 3 pts dc’d C

2 CR/5 PR after induction

2 pts w/CR dc’d C

 

	Kim JG, Sohn SK, Kim DH, et al. Phase II study of concurrent chemoradiotherapy with capecitabine and cisplatin in patients with locally advanced SCCHN. Br J of Cancer 2005; 93: 1117

Performed in Korea
	Phase 2

LA SCCHN (stage III or IV)

ECOG PS 0-2

Capecitabine 825 mg/m2 PO BID +

Pyridoxine 100mg PO TID,

Days 1-14, then 7d rest;

Cisplatin 80 mg/m2 IV, d1

Repeat every 3 weeks +

RT 70 Gy/7 weeks

Evaluation 6 weeks post-therapy
	N=37

4/2003-5/2004

Median age 61 yrs;

Male 84%

ECOG PS 1 89%

Oral cavity 6

Oropharynx 11

Hypopharynx 8

Larynx 3

Nasopharynx 6

Paranasal sinus 3


	ORR 95%

CR 78%;PR 16%

Median follow-up 20 mos

Est’m 2-yr OS 77 +/- 8.5%

2-yr PFS 58 +/- 11%

Locoregional control 73%

Gr 3,4 toxicity:

Neutropenia 5%

FN 3%

Mucositis 67%

Dermatitis 24%


C Capecitabine, 5FU 5-fluorouracil, LCV Leucovorin, DFS Disease Free Survival, OS Overall Survival, ORR Objective Response Rate, TTP Time to Progression, TTF Time to Treatment Failure, HFS Hand-Foot Syndrome, Ox Oxaliplatin, PFS Progression-Free Survival, 
b bevacizumab, CEA Comparative Effectiveness Analysis, D Docetaxel, Cis Cisplatin, CIVI Continuous IV Infusion, ECF epirubicin/cisplatin/5fluorouracil, ECX epirubicin/cisplatin/capecitabine, EOF epirubicin/oxaliplatin/5fluorouracil, EOX epirubicin/oxaliplatin/capecitabine SCCHN squamous cell carcinoma of the head and neck, PPE palmar-plantar erythrodysesthesia, LA locally advanced
Adverse Events (Safety Data)

Common Adverse Events

	Event
	Adjuvant CRC (gr 3/4 %) n=1969
	mCRC (gr 3/4 ) 
n=1189
	Breast cancer (gr 3/4 ) n=506

	
	C
	5FU/LCV
	C
	5FU/LCV
	C+D
	D

	Diarrhea

Nausea

Stomatitis

Vomiting

Abdominal pain
	12

2

2

2

3
	14

2

14

2

2
	15

4

2

4

9
	12

3

15

4

5
	14

7

17

5

2
	5

2

5

2

2

	HFS
	17
	<1
	17
	1
	24
	1

	Neutropenia
	<1
	5
	3
	21
	69
	76

	⇑ bilirubin
	20
	6.3
	23
	6
	9
	4

	Asthenia/fatigue
	<1
	1
	1
	1
	4
	6

	Alopecia
	0
	<1
	0
	<1
	6
	7


C capecitabine, 5FU 5-fluorouracil, LCV leucovorin, D docetaxel, gr grade, CRC colorectal cancer, mCRC metastatic colorectal cancer, HFS hand foot syndrome

Precautions/Contraindications:

Contraindications
· Hypersensitivity to capecitabine, fluorouracil, or any component of the formulation

· Deficiency of dihydropyrimidine dehydrogenase (DPD)

· Severe renal impairment (CrCl <30 mL/minute)

Warnings/Precautions

Boxed Warning provides an alert to the drug interaction between capecitabine and warfarin

Recommends that patients receiving concomitant therapy with capecitabine and warfarin have their INR or prothrombin time monitored frequently to adjust anticoagulant dose accordingly. 

Altered coagulation parameters and/or bleeding, including death, have been reported during concomitant use.

Occurrence: within several days up to several months after starting capecitabine; may also be seen within 1 month after stopping capecitabine

Predisposing factors: age > 60 yrs and diagnosis of cancer
Diarrhea  Capecitabine can cause severe diarrhea.  Patients should be monitored closely and given fluid/electrolyte replacements if they become dehydrated.  The median time to first occurrence of grade 2-4 diarrhea was 34 days (range, 1-369 days).  The median duration of diarrhea (grade 3/4) was 5 days.  Should grade 2, 3 or 4 diarrhea occur, capecitabine therapy should be held until it resolves to grade 1.  Subsequent doses of capecitabine should be reduced.  Loperamide, a standard antidiarrheal therapy, is recommended.
Coagulopathy  Patients receiving both capecitabine and warfarin should have their anticoagulant parameter (INR, prothrombin time) monitored closely to allow adjustments in anticoagulant therapy.
Cardiotoxicity  Cardiotoxic effects noted with capecitabine include myocardial infarction/ischemia, angina, dysrhythmias, cardiac arrest, cardiac failure, sudden death, EKG changes and cardiomyopathy.  These effects may be more common in those with a history of coronary artery disease.
Pregnancy  Capecitabine may cause fetal harm when given to a pregnant woman.  If used during pregnancy or if the patient becomes pregnant during therapy, the patient should be apprised of the potential hazard to the fetus.
Hand-and-Foot Syndrome (HFS)  Hand-and-foot syndrome is a cutaneous toxicity also known as palmar-plantar erythrodysesthesia or chemotherapy-induced acral erythema.  The median time to onset was 79 days (range, 11-360 days).  In cases of grade 2 or 3 toxicity, capecitabine therapy should be interrupted until resolved or reduced to grade 1 severity.  Following grade 3 toxicity, subsequent doses of capecitabine should be reduced.
Many studies with focus on HFS prevention have been conducted, although the level of evidence of most of these trials has not been acceptable.  A systematic review and meta-analysis of prospective trials suggests that data with celecoxib appears to provide the most promise in HFS prevention.  Topical corticosteroids have been evaluated in a phase III trial known as the PREVINE trial.  Results are undergoing final analysis at this time.
Hyperbilirubinemia  Grade 3 and 4 hyperbilirubinemia has been observed in patients with and without hepatic metastases at baseline.  The median onset of hyperbilirubinemia is 64 days.  Elevations in transaminase and alkaline phosphatase have also been reported. If grade 3 or 4 hyperbilirubinemia occurs, interrupt treatment until bilirubin ≤3 times ULN.
Hematologic  Although hematologic toxicity is more common when capecitabine is used in combination therapy, bone marrow suppression may occur, requiring dose adjustment.  The manufacturer recommends that patients with baseline platelets <100,000/mm3 and/or neutrophils <1500/mm3 not receive capecitabine therapy.  Doses should be withheld for grade 3 or 4 hematologic toxicity during treatment.
Dihydropyrimidine Dehydrogenase Deficiency (DPD)  Severe toxicity (eg, stomatitis, diarrhea, neutropenia, neurotoxicity) associated with 5-fluorouracil has been linked to a deficiency of DPD activity.  Therefore a link between low levels of DPD and potentially toxic effects of 5-fluorouracil cannot be excluded.
Renal Insufficiency  Patients with moderate renal insufficiency at baseline require a dose-reduction of capecitabine.  Those with mild to moderate renal impairment should be monitored carefully for adverse events.  Should grade 2-4 events occur, interruption of therapy and/or a prompt dose-reduction of capecitabine therapy is recommended.
Geriatric Patients  Use with caution in patients ≥60 years of age as the incidence of treatment-related adverse events may be higher.
Hepatic Insufficiency  Carefully monitor patients with mild to moderate hepatic insufficiency while on capecitabine therapy.  The effect of severe hepatic dysfunction is not known.
Drug Interactions:
Anticoagulants Concomitant therapy with capecitabine and oral coumarin-derivative anticoagulants has resulted in altered coagulation values and/or bleeding.  Events can occur within several days and up to several months after capecitabine and can continue for up to one month after discontinuation.  A drug-interaction study noted that with a single dose of warfarin, the mean AUC of S-warfarin was increased significantly.  The maximum observed INR value increased by 91%.  This interaction is thought to be due to the inhibition of CYP 2C9 by capecitabine and/or its metabolites.
Phenytoin Carefully monitor phenytoin levels while on capecitabine therapy.  Some patients experienced toxic phenytoin levels while on the combination.

Leucovorin Leucovorin enhances the toxicity of 5-fluorouracil.  Severe events (eg, enterocolitis, diarrhea, dehydration) and death have occurred in elderly patients receiving the combination on a weekly basis.

CYP2C9 substrates Other than warfarin, no formal drug-drug interactions have been studied.  Use care when administering capecitabine with CYP2C9 substrates.

Drug-Food Interactions:

Food has been shown to reduce the rate and extent of capecitabine absorption.  Capecitabine was given within 30 minutes of a meal in each of the clinical trials.

Place in Therapy/Conclusions:

Capecitabine is a prodrug of 5-fluorouracil, available as an oral formulation in two strengths (150 mg, 500 mg), taken on a twice daily schedule for a defined period of time followed by a period of rest.  Management of toxicities associated with capecitabine require that patients be aware of physical changes and know to contact their provider and/or hold doses, as instructed.  Patients that are easily confused with medication instructions and/or deemed unreliable to manage the potential toxicities of capecitabine should not be considered candidates for capecitabine therapy.

Capecitabine can be an option in patients who have poor IV access, have transportation issues, which limit access to a facility for intravenous therapy or have difficulty with managing a home infusion device.  Evidence in the elderly population suggests that capecitabine-based regimens may be associated with use of less medical resources to manage therapy complications than intravenous 5-fluorouracil-based regimens in the metastatic colorectal cancer setting.

Use should be limited to those oncologic conditions that have studied capecitabine in a comparative fashion to intravenous 5-fluorouracil and have deemed that it is a non-inferior alternative.  Phase 3 comparative trials may not be feasible in certain oncologic settings due to the rare nature of a condition, slow patient accrual and changes in treatment standards. In situations where phase 3 comparative data is not available, critical evaluation of phase 2 data should help guide therapy with particular attention to response rates and tolerability.  There are many potential off-label uses for capecitabine to be used in place of 5-fluorouracil that have not yet evaluated comparability.  Use of capecitabine in these situations should be addressed via local adjudication on a case-by-case manner.
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