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Future ?

Taxanes
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Any Chemo

Surgery alone

1970s - 2010



Cisplatin - Taxol

http://upload.wikimedia.org/wikipedia/commons/5/59/Taxol.svg


Studies in Early Ovarian Cancer

Evidence for observation in Early Stage Low Risk EOC (stage 1a,b, grade 1,2)

Young et al

GOG 1990

81 Stage 1a,b, grade 1,2 Melphalan vs 

observation

No difference

94% vs 96% 5 

yr survival

Guthrie et 

al

656 Early stage Observation No untreated 

stage1a, 

grade 1 died 

of disease.

Bolis et al

Italian 

Cooperativ

e 1995

83 Stage1a,b grade 2,3 

(included grade 3)

Cisplatin vs 

observation

No difference

(not 

significant, 

small sample 

size)



Evidence for Adjuvant Chemotherapy for Early Stage High Risk EOC (stage 1c, grade 3, clear cell, stage 
2) 

ICON 1 2003 
 

477 Stage 1 to 3, mostly 1 to 2 
Optimal staging not required. 
 
Flaws: 
1. Vague entry criteria 
2. Likely an unquantified no are 
infact stage 3 and would hence 
benefit from adjuvant 
chemotherapy. 
 

Platinum based vs 
observation  

DFS (5yr) 73% vs 
62%, HR 0.65, 
(0.46-0.91 CI), 
p=0.01 

ACTION 2003 
  

488 Stage 1a, b, grade 2,3 
Stage1c, any grade 
Stage 2a, any grade 
Clear cell histology  
 
Flaws: 
1. Only 1/3 optimally staged. 
2. The analysis comparing 
optimally staged to nonoptimally 
staged was not included in the 
original study design and was 
underpowered to detect a clinically 
significiant difference in outcome. 
The information is therefore 
hypothesis generating than 
definitive. 
3. ACTION trial filaed to detect an 
overall survival difference between 
the arms when results of both 
optimally and suboptimaly staged 
women were analysed togerther. 

Platinum based vs 
observation 

Improved survival 
in nonoptimally 
staged patients 
only.  

ICON1/ACTION 
metanalysis 

925 Flaws: 
1. >90% were unstaged. 
 
Hence conclusion: platinum based 
chemotherapy should be given to 
patients who have not been 
optimally staged. 

Platinum based vs 
observation 

82% vs 72% 5 yr 
survival. HR 0.67 
CI(0.50-0.90, 
p=0.008) 

 

Studies in Early Ovarian Cancer



Studies in Advanced Ovarian Cancer 
 

Evidence for Platinum based chemotherapy 

Advanced 
Ovarian 
Cancer 
Trialist Gp 
1991 

Meta
-
analy
sisPo
oled 
data 
9 
RCT
s 

Stage III and 
IV 

Platinum based vs 
nonplatinum based 

Absolute 
improvemen
t in survival 
rates of 5% 
at 2 to 5 yrs. 
N.B. 
Difference 
disappear 
by 8 yrs. 

 
 

Evidence for Adjuvant Chemotherapy in Advanced EOC



Evidence for Platinum and Taxanes combination chemotherapy 

GOG 111 1996 
McGuire et al  
 

386 Stage 3 and 4 
Suboptimal 
 
 

Paclitaxel 135mg/m2 over 24 
hrs) + cisplatin 75mg/m2 
vs 
Cyclophosphamide + cisplatin  

Median survival 38 
vs 24 mths RR 0.6 
(0.5-0.8 CI),  
p<0.001 

Intergroup 2000 
Piccart et al 
  

680 Stage 2b-IV Paclitaxel 175mg/m2 over 3 hrs 
+ cisplatin75mg/m2 
vs 
Cyclophosphamide + cisplatin  

Median survival 36 
vs 26 mths.  
RR 0.73 
(0.60-0.89) 
p=0.0016 

 

Evidence for cisplatin = carboplatin 

GOG 158 2003 
Ozols et al  

792 Stage III Paclitaxel 175mg/m2 over 3 
hrs+ carboplatin (AUC7.5) 
vs 
Paclitaxel 135mg/m2 over 24 
hrs + cisplatin75mg/m2 

No difference in 
PFS or OS 
 
Caboplatin: 
Less toxicity 
(nephrotoxicity,ototo
xicity,neurolotoxicity 
and 
nausea/vomiting) 
More 
myelosuppression 
esp 
thrombocytopenia 

AGO-OVAR3 
Du Bois et al 
2003 

798 Stage Iib-IV Paclitaxel 185mg/m2 over 3 
hrs+ carboplatin (AUC 6) 
vs 
Paclitaxel 185mg/m2 over 3 hrs 
+ cisplatin75mg/m2 

No difference in 
PFS or OS 

 

Evidence for Platinum and Taxanes



Cisplatin/Taxol as the Standard of Care

Year Patient 

No.
Findings

1986 227 Doxo/Cyclo /Platin > Doxo/Cyclo

1989 349 Doxo/Cyclo/Platin = Cyclo/Platin

GOG111

1996

410 Taxol/Platin >> Cyclo/Platin

OV 10

2000

680 Taxol/Platin >> Cyclo/Platin



Equivalance of Cisplatin and Carboplatin

Year Patient

No.
Findings

2000 208 Taxol/Cisplatin = Taxol/Carboplatin 

(Dutch)

AGO-

OVAR3

2003

798 Taxol/Cisplatin = Taxol/Carbo

GOG 158

2003

792 Taxol/Cisplatin = Taxol/Carbo (GOG)



Taxol / Carboplatin : 
The Current Gold Standard for 

First Line Chemotherapy for 

EOC



Improving on Standard 

Taxol / Carboplatin



Trends 

 Additional of A Third Agent

 Use of Higher Doses

 Maintenance Chemotherapy

 Alternative Taxanes

 Use of Avastin

 IP Chemotherapy

 Dose Dense Chemotherapy



Addition of 3rd Agent – More is not better

Year Pat No. Agent

2006 1282 Toptecan

2008 847 Interferon-g

2008 451 Doxorubicin

2009 1742 Gemcitabine



Higher Chemotherapy doses Ineffective

Year Pat 

No.

Findings

2004 502 Taxol (175) vs Taxol (225)

1994 798 - Taxol (250) vs Taxol (135)

- 3hr  vs 24 hr

2003 792 Carboplatin AUC 7.5 

2001 523 Carboplatin AUC 9

Transplant 6 negative Trials

Bone Marrow Trpt 

is Ineffective!



Maintainance Chemotherapy

Year Pat No. Intervention

2003 277 12 mths vs 3 mths Taxol

2004 273 Topotecan x 6

2006 1308 Topotecan x 4

2004 145 Ca125 monoclonal Antibody

1992 202 12 vs 6 cycles 

Cyclophos/Doxo/Plat

1997 255 8 vs 5 Cisplatin

Hormones – also no benefit!



Alternative First Line: ? 

Docetaxel

Evidence for Docetaxel 

SCOTROC 
Vasel et al  
2003 

1077 Stage 1c to IV Paclitaxel 175mg/m2 over 
3 hrs+ carboplatin (AUC 
5) 
vs 
Docetaxel 75mg/m2 over 
1hr + carobplatin (AUC 5) 

No difference in 
PFS 
 
Greater 
myelosuppressio
n (neutropenia, 
need GCSF) 
 
Less sensory 
neuropathy, 
arthralgia, 
myalgia, 
alopecia. 
 
 

 
• Can be used as an alternative to Paclitaxel to minimise neurotoxicity.

• Evidence implies at least equivalence (N.B. Study powered for superiority)



VEGF Blockade?



Phase III trial of bevacizumab (BEV) in the primary treatment of 
advanced epithelial ovarian cancer (EOC), primary peritoneal 
cancer (PPC), or fallopian tube cancer (FTC): A Gynecologic 
Oncology Group study.

Author(s): R. A. Burger, M. F. Brady, M. A. Bookman, J. L. Walker, H. D. Homesley, J. Fowler, B. J. Monk, B. E. 
Greer, M. Boente, S. X. Liang; Fox Chase Cancer Center, Philadelphia, PA; Gynecologic Oncology Group, 
Buffalo, NY; Arizona Cancer Center, Tucson, AZ; University of Oklahoma Health Sciences Center, 
Oklahoma City, OK; The Brody School of Medcine, Greenville, NC; James Cancer Hospital, The Ohio 
State University, Hilliard, OH; University of California, Irvine Medical Center, Orange, CA; Seattle Cancer 
Care Alliance, Seattle, WA; Minnesota Oncology and Hematology, Minneapolis, MN; Stony Brook 
University, Stony Brook, NY

Background: BEV, a humanized anti-VEGF monoclonal antibody, has 
demonstrated single-agent activity in patients with recurrent EOC, or PPC. 
The therapeutic impact of concurrent ± maintenance BEV with standard 
chemotherapy (CT) was evaluated in an international, double-blind, placebo-
controlled phase III trial. 

Methods: Eligible patients had newly diagnosed, previously untreated EOC, PPC 
or FTC following abdominal surgery for staging and maximal effort at tumor 
debulking; stage III (macroscopic residual disease) or stage IV disease. The 
randomly allocated regimens were (1) CT (IV paclitaxel 175 mg/m2 + 
carboplatin AUC 6 cycles 1-6) + placebo cycles (C)2-22 (R1) (2) CT + 
concurrent BEV (15 mg/kg) C2-6 + placebo C7-22 (R2) (3) CT + concurrent 
BEV C2-6 + maintenance BEV C7-22 (R3) Infusions were administered d1 of 
a 21d cycle. The primary endpoint is progression-free survival (PFS) 
(radiographic, CA125, clinical criteria or death); secondary endpoints include 
overall survival, safety, and QoL. 



GOG

VEGF blockade - Avastin

1873 Adv 

Ovarian 

Cancer

PFS

Pac/Carbo x 6 10.3 mths

Pac/Carbo/Avastin x 6 11.2 mths

Pac/Carbo/Avastin + 14.1 mths

Avastin Maintenance*

*Estim cost > SGD 100 000 ASCO 7 June 2010



Results:

 1,873 patients, median age 60, were enrolled from 9/05 -
6/09. Stage III optimally debulked (34%), stage III sub-
optimally debulked (40%), and stage IV (26%) patients 
were similarly distributed in each treatment group. 

 Grade 3 - 4 hypertension was reported in 1.6% (R1), 
5.4% (R2), and 10.0% (R3). Grade = 3 GI perforation, 
hemorrhage or fistula occurred in 0.8% (R1), 2.6% (R2) 
and 2.3% (R3). 

 Relative to R1, the hazard of first progression or death for 
R2 was 0.908 (95% CI: 0.795 - 1.04, p=0.16) and for R3 
was 0.717 (95% CI: 0.625 - 0.824, p<0.0001). 

Conclusions: This study demonstrates that front-line 
treatment of EOC, PPC, and FTC patients with CT plus 
concurrent and maintenance BEV prolongs PFS. This is 
the first anti-angiogenic agent to demonstrate benefit in 
this population.



Schedule and Route

(Taxol/Platinum)



Peritoneal Compartment

David Tarin et al , Cancer Res 1984



Evidence for IP Chemotherapy
Studies in IP chemotherapy 

 

Albert et al1996 
GOG 104/SWOG 

546 Stage IIC - IV IV cisplatin 100mg/m2 + IV 
cyclophosphamide 600mg/m2 
vs 
IP cisplatin 100mg/m2 
q 3wks x 6 cycles 

PFS not reported 
 OS 41 vs 49 mths 
p=0.02 

Markman et al 
2001 
GOG 114/SWOG 

462 Stage III, < or = 1cm 
RD  

IV cisplatin 75mg/m2 + IV 
paclitaxel 135 mg/m2 over 24 
hrs 
q 3wks x 6cycles 
vs  
IV carboplatin (AUC 9) q 28 
days x 2cycles + 
IV cisplatin 100mg/m2 + IV 
paclitaxel 135 mg/m2 over 24 
hrs q3 wks x 6 cycles 

PFS 22 vs 28 
p=0.01 
OS 52 vs 63 mths 
p=0.05 

Armstrong et al 
GOG 172 

415 Stage III, < or = 1cm 
RD  
 

IV cisplatin 75mg/m2 + IV 
paclitaxel 135 mg/m2 over 24 
hrs 
q 3wks x 6cycles 
vs 
IV paclitaxel 135mg/m2 over 
24 hrs D1 + 
IP cisplatin 100mg/m2 D2 + 
IP paclitaxel 60mg/m2 D8 
q3 wks x 6 cycles 

PFS 18 vs 24 mths 
p=0.05 
OS 50 vs 66 mths 
p=0.03 

 



Armstrong et al.  NEJM 2006



Results
•Of 429 patients who underwent randomization, 415 were eligible. 

•Grade 3 and 4 pain, fatigue, and hematologic, gastrointestinal, metabolic, and 

neurologic toxic effects were more common in the intraperitoneal-therapy group 

than in the intravenous-therapy group (P ≤ 0.001). 

•Only 42 percent of the patients in the intraperitoneal therapy group completed 

six cycles of the assigned therapy, but the median duration of 

progression-free survival in the intravenous-therapy and 

intraperitoneal-therapy groups was 18.3 and 23.8 months, 

respectively (P = 0.05 by the log-rank test). 

•The median duration of overall survival in the intravenous-therapy 

and intraperitoneal therapy groups was 49.7 and 65.6 months, 

respectively (P = 0.03 by the log-rank test). 
•Quality of life was significantly worse in the intraperitoneal-therapy group before 

cycle 4 and three to six weeks after treatment but not one year after treatment.

Conclusions

As compared with intravenous paclitaxel plus cisplatin, intravenous 

paclitaxel plus intraperitoneal cisplatin and paclitaxel improves survival 

in patients with optimally debulked stage III ovarian cancer.



Lancet 2009



Findings 

 631 of the 637 enrolled patients were eligible for treatment and were 
included in the ITT population (dosedense regimen, n=312; 
conventional regimen, n=319). 

 Median progression-free survival was longer in the 
dosedensetreatment group (28·0 months, 95% CI 22·3–35·4) than in 
the conventional treatment group (17·2 months,15·7–21·1; hazard 
ratio [HR] 0·71; 95% CI 0·58–0·88; p=0·0015). 

 Overall survival at 3 years was higher in the dosedenseregimen 
group (72·1%) than in the conventional treatment group (65·1%; HR 
0·75, 0·57–0·98; p=0·03).

 165 patients assigned to the dose-dense regimen and 117 assigned to the 
conventional regimen discontinued treatment early. Reasons for participant 
dropout were balanced between the groups, apart from withdrawal because of 
toxicity, which was higher in the dose-dense regimen group than in the 
conventional regimen group (n=113 vs n=69). 

 The most common adverse event was neutropenia (dose-dense regimen, 286 
[92%] of 312; conventional regimen, 276 [88%] of 314). The frequency of grade 3 
and 4 anaemia was higher in the dose-dense treatment group (214 [69%]) than 
in the conventional treatment group (137 [44%]; p<0·0001). The frequencies of 
other toxic effects were similar between groups.

Interpretation

Dose-dense weekly paclitaxel plus carboplatin improved 
survival compared with the conventional regimen and 
represents a new treatment option in women with advanced 
epithelial ovarian cancer.



Ovarian Cancer Survival –
across 30 years

1970s

1980s

1990s



Ovarian Cancer is not one disease

Kristin et al.  CCR 2005



The Immune System is necessary 

for controlling Cancer 



High dose IL-2 cures 8% of Stage IV disease



Adoptive T cell therapy



Results – Adoptive T cell therapy



Adoptive T cell therapy

http://www.wikio.com/url?id=140322138&url=C2-62B9-717711


NEJM 2003
73% vs 11% 5yr OS





Conclusions

 EOC is Highly Chemosensitive. 

 Trends towards Dose Dense Chemotherapy 

and IP chemotherapy.

 EOC is VEGF sensitive: ? new paradigm 

shift to include VEGF in treatment regimen

 Paradigm for immRx & immunosuppression

 T-regs 

 TILs

 Cytokines



Thank You


