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Requirements For a New Treatment in Early 
Breast Cancer 

• Biologically plausible 

• Multiple supportive clinical trials 

• Meaningful benefit 

• Compatible with current standard treatment 

• Well tolerated 

• Cost effective 

• (Regulatory approval) 



Professor David Dodwell? 
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Research is Full of Surprises 



Late 1990s/2000s  
Early Prevention Studies—Clodronate 

Diel IJ, et al. Ann Oncol. 2008;19(12):2007-2011; Powles T, et al. Breast Cancer Res. 2006;8(2):R13; Saarto T, et al. Acta Oncol. 2004;43(7):650-656. 



BONE METASTASIS FREE SURVIVAL ITT 

ClodroPlac: Oral Clodronate for Adjuvant 
Treatment of Stage I-III Breast Cancer (N=1069) 
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At 5 yrs, 

HR: 0.692  

(95% CI: 0.484-0.990; 

P = .043) 

Clodronate 

Placebo 
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Clodronate 

(n = 98/530) 

Placebo 

(n = 129/539) 

0 
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HR: 0.768  

(95% CI: 0.591-0.999; 

P = .048) 

Yrs 

Powles T, et al. Breast Cancer Res. 2006;8:R13. and ASCO Proceedings 2004, Abs 528  

BONE METASTASIS FREE SURVIVAL  

- POSTMENOPAUSAL PATIENTS 

OVERALL SURVIVAL  

- POSTMENOPAUSAL PATIENTS 

OVERALL SURVIVAL ITT 

Menopausal Status 

effects on BMFS at 

2 and 5 years 
 

 Premenopausal 

  

    Postmenopausal 

Menopausal Status 

 

    Premenopausal 

 

    Postmenopausal 

P=0.448 

 

P=0.334 

 

 

P=0.017 

 

P=0.056 

P=0.887 

 

P=0.007 



Bone Marrow Tumour Cells Reduced With 
Zoledronic Acid in Early Adjuvant Breast Cancer 

 

 

1. Rack B, et al. Anticancer Res. 2010;30(5):1807-1813;  

2. Aft R, et al. Lancet Oncol. 2010;11(5):421-428.; 

3. Solomayer EF, et al. Ann Oncol 2012; 23(9):2271-7. 

Rack et al1 (N = 172) 
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P = .099 

Aft et al2 (N = 120) 

     ZOL q 3 weekly vs 

     no ZOL for 1 yr (w/Chx)  
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Solomayer et al3 (N = 96) 

      ZOL q 4 weeks (n = 44) vs 

      no ZOL for 2 year (+ Adj Rx; n = 52)  
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Abbreviations: Chx, chemotherapy; DTC, disseminated tumour cell; ZOL, zoledronic acid. 



DFS 

ABCSG-12 (84 Months): Efficacy 
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Regression 

HR (95% CI) P  value 

No  
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132/903 
0.71 

(0.55-0.92) 
.011 

98/900 ZOL 

Gnant M. et al. SABCC 2011. Abstract S1-2 

 



AZURE: Study Design 

Countries Centres Patients 

UK 123  2710 

Eire   10   247 

Australia   28   226 

Spain     8   107 

Portugal     1     32 

Thailand     2     25 

Taiwan     2     13 

Standard therapy 

Standard therapy + 

Zoledronic acid 4 mg 

 

3,360  

Breast Cancer 

Patients 
Stage II/III 

 

Zoledronic acid treatment duration 5 years 

Accrual September 2003 - February 2006 

R 

6 doses           8 doses                 5 doses 

Q3-4 weeks    Q 3 months         Q 6 months 

       Months             6                       30                                    60 

   



AZURE: Invasive DFS by Menopausal  
Status (Median follow up 84 months) 

>5 years post-menopausal 

Adjusted HR 1.03 

95% CI: 0.89-1.20 

Adjusted HR 0.77 

95% CI: 0.63-0.96 

Pre, peri and unknown 

menopausal status 

N = 1041 

347 events 
N = 2318 

702 events 

Control 

Zoledronic acid 

Control 

Zoledronic acid 

No.  at  risk 

Control 

ZOL 

No.  at  risk 

Control 

ZOL 

Coleman et al Eur J Cancer 2013;49(3)LBA9,S5 

Menopausal Interaction: 2
1 =4.71; P=0.030  



Time to Bone Metastasis 

Bone metastasis as first recurrence Bone metastasis at any time 

Adjusted HR 0.78 

95% CI: 0.63-0.96, P=0.020 

Adjusted HR 0.81 

95% CI: 0.68-0.97, P=0.022 

Control 

Zoledronic acid 
Control 

Zoledronic acid 

Coleman et al Eur J Cancer 2013;49(3)LBA9,S5 



Adjusted for imbalances in ER, lymph node status, T stage and neo-adjuvant therapy. 

AZURE: Treatment Effects on Bone Metastasis as 
First IDFS Event by Menopausal Status 

No differences in effects on bone IDFS events by menopausal status  

2
3 (heterogeneity) = 0.118; P = .990 

HR: 0.79 (95% CI: 0.53-1.17) 

HR: 0.80 (95% CI: 0.59-1.09) Premenopause  
(170 events) 

 

>5 yrs postmenopause 
(98 events) 

  

1.0 1.2 1.4 1.6 1.8 2.0 0.2 0.4 0.6 0.8 

Menopausal Group Hazard Ratio 

HR: 0.72 (95% CI: 0.40-1.29) ≤5 yrs postmenopause 
(45 events) 

Unknown menopausal status  
(26 events) 

HR: 0.80 (95% CI: 0.37-1.75) 



Adjusted for imbalances in ER, lymph node status, T stage and neo-adjuvant therapy. 

2
3 (heterogeneity) = 10.043; P = .018 

HR: 0.77 (95% CI: 0.61-0.97) 

HR: 1.23 (95% CI: 1.00 -1.52) Premenopause  
(351 events) 

 

>5 yrs postmenopause 
(295 events) 

  

1.0 1.2 1.4 1.6 1.8 2.0 0.2 0.4 0.6 0.8 

Impact of Menopausal Status on First IDFS 
Event Outside Bone 

Menopausal Group Hazard Ratio 

Significant differences in extraskeletal IDFS events by menopausal status  

HR: 1.03 (95% CI: 0.70 -1.52) ≤5 yrs postmenopause 
(102 events) 

Unknown menopausal status  
(83 events) 

HR: 1.30 (95% CI: 0.85 -2.01) 

Coleman et al Eur J Cancer 2013;49(3)LBA9,S5 



Consistent Beneficial Effects in 
Postmenopausal Breast Cancer 
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AZURE: >5 YEARS POSTMENOPAUSE 

ABCSG-12* 

GAIN: POSTMENOPAUSAL 

NSABP B-34: AGE ≥ 50 

ZO-FAST 

Z-FAST 

E-ZO-FAST 

TOTAL: -18% +/- 5 
Z = -3.37,  P = .00075 

2 
6 

  (heterogeneity) = 8.46  P = .21 

Diseae Free Survival Odds Ratio 

χ2
6  

* Induced menopause 

Gregory W. et al. ASCO 2012, Abs 513.  



Achieving Meaningful Benefit 

Adjuvant tamoxifen  Nil  ER+       39% 

Aromatase inhibitors  Tamoxifen ER+ Postmen      24% 

Adjuvant CMF   Nil  “Most”       14% 

Adjuvant anthracyclines  CMF  “Most”        17% 

Adjuvant taxanes  Anthracyclines All “high risk”      16% 

Trastuzumab   Nil  Her2+       35% 

Bisphosphonates  Nil  Postmen      18% 

 

 

5 year  

risk reduction 

Study 

 population 

Comparator Intervention 



ONJ is Uncommon in the Adjuvant Setting 

Rathbone E et al J Clin Oncol 2013; 31:2685-2692  

Cumulative incidence rate at 7 years = 2.1% (95%CI 0.9%-3.3%) 

>50% resolved 



Oral Health Related QOL is Unaffected by 
Zoledronic Acid 

Rathbone E et al J Clin Oncol 2013; 31:2685-2692  

Oral HR-QOL in Last month Oral HR-QOL Over 5 Years 



Cost-Effectiveness 

• Drug costs 

– Zoledronic acid - £4 - £30 for 4mg 

• Clinical review and administration costs 

– Day case cost - Around £120  

• Monitoring costs 

– Renal function £5 

 

 7-19 treatments =  £910 - £2850  



Today’s Bonus Ball! 



Preservation of Normal Bone Health 



Requirements For a New Treatment in Early 
Breast Cancer 

• Biologically plausible ✓ 

• Multiple supportive clinical trials ✓ 

• Meaningful benefit ✓ 

• Compatible with current standard treatment ✓ 

• Well tolerated ✓ 

• Cost effective ✓ 

• (Regulatory approval)  



Don’t Ignore the Evidence? 



The Answer Must Be “YES!” 


