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What I shall discuss 

• Clinical behaviour 

• Biology 

• Future trials and treatments 



Current view of ovarian cancer biology 

Vaughan et al Nat Rev Cancer (2011) 11:719 
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Histologically Distinct 

High Grade Serous Clear Cell Carcinoma  

First described in 1939 as mesonephroma ovarii 

Cells arranged in tubules, nests or cysts 

Clear, glycogen-rich cytoplasm 

Immunophenotype: ER and WT1 –ve, HNF-1β +ve* 

*Kobel et al Am J Surg Pathol 2009 



Clinical Behaviour 

• Younger (median 55 v 64 yr) 

• Endometriosis 

• Venous thromboembolic complications 

• Hypercalcaemia 

• More likely to present at an early stage  
- (Stage 1: 50% v  <20%  in HGS) 

- EORTC-ACTION: 5Y DFS 71% in CCC v 61% in serous cancer  

 



Real clinical experience (my own….) 

Subtype No.cases % 

No. 

deaths % 

High Grade Serous 294 74.1 99 79.8 

Low Grade Serous 15 3.8 1 0.8 

Endometrioid 33 8.3 2 1.6 

Clear Cell 27 6.8 9 7.3 

Mucinous 8 2.0 4 3.2 

Carcinosarcoma 14 3.5 7 5.6 

Squamous cell 

carcinoma 4 1.0 2 1.6 

Adenocarcinoma 

NOS 2 0.5 0 0.0 

Total 397 124 

Stage HGS % 

Clear 

cell % 

Stage 1A+1B 7 2.4 1 3.7 

Stage 1C 9 3.1 14 51.9 

Stage 2 18 6.1 0 0.0 

Stage 3A+3B 12 4.1 4 14.8 

Stage 3C 175 59.5 5 18.5 

Stage 4 73 24.8 3 11.1 

Total 294 27 
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McKay et al (2010) Int J. Gynecol Cancer 20:945 



McKay et al (2010) Int J. Gynecol Cancer 20:945 

PFS and OS in GCIG trials 



Only phase III trial specifically in clear cell carcinoma 

Sugiyama et al (2016) J Clin Oncol 34:2881 

• N = 677 

• Stage I – IV 

• Carboplatin (AUC6) + paclitaxel (175mg/m2) q3/52 vs. 

• Irinotecan (60mg/m2 weekly) + cisplatin (60mg/m2) q3/52 

• Primary endpoint = PFS  

• Central pathology review following registration: 43/667(6.4%) 

ineligible 

• 32 (5.2%) had measureable disease – overall response rate 

37.5% 



Chemotherapy in early stage clear cell 

Trimbos et al (2003) JNCI 95:105 

Collinson et al (2014) Ann. Oncol. 25:1165 



Does stage IA clear cell need chemotherapy? 

Hoskins et al J Clin Oncol (2012) 30:1656-62 
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Does stage IA clear cell need chemotherapy? 

Hoskins et al J Clin Oncol (2012) 30:1656-62 



Does radiotherapy play a role? 

Hoskins et al J Clin Oncol (2012) 30:1656-62 

Stage IC2/II 



Relapsed ovarian clear cell carcinoma 

Trial Total 

% clear 

cell 

% clear 

cell 

CALYPSO 973 27 2.8 

OCEANS 484 13 2.7 

AURELIA 361 16 4.4 

TOTAL 1818 56 3.1 

Takano et al (2008) Int. J. Gynecol. Cancer 18:937 

PR, N (%) SD, N (%) PD, N (%) ORR (%) Non-PD rate (%) 

>6 months PFI 2 (8%) 5 (21%) 17 (71%) 8 29 

<6 months PFI 3 (6%) 6 (12%) 42 (82%) 6 1 

TOTAL 5 (7%) 11 (15%) 59 (79%) 7 21 
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McNeish et al (2014) Ann. Oncol. 25:1988 



What I shall discuss 

• Clinical behaviour 

• Biology 

• Future trials and treatments 



Different Biology 

• TP53 wild type and BRCA mutations rare  

• Some genomic instability but far less than HGSC 

• Gene expression – angiogenesis and IL-6 

• ARID1A (c.50%) mutation 

• PIK3CA (c.33%) mutation  

• MET amplification    



Endometriosis 

Pearce et al (2012) Lancet Oncol. 13:385 



Endometriosis 

Clear cell Endometrioid 

Combined 

Pearce et al (2012) Lancet Oncol. 13:385 



Endometriosis 

Clear cell Low grade serous 

Pearce et al (2012) Lancet Oncol. 13:385 



Endometriosis 

• Sequenced CCC, endometriosis (atypical and 
typical) 

• Up to 98% CCC mutations seen in endometriosis 

• No unique mutations in CCC 

• Atypical endometriosis ‘borderline CCC’ 
        



IL-6 in endometriosis 

Bergqvist et al (2001) Fertil. Steril. 75:489 Ponce et al (2009) Reproduct. 137:727 



Gene expression 

Yamaguchi et al (2010) Oncogene 29:1741 



Interleukin-6 signalling 

Camporeale et al Front. Bioscience (2012) 17:2306 



Consequences of interleukin-6 signalling  

Chemotherapy resistance 

Proliferation 

Migration and invasion 

Th17 cell differentiation 

MΦ differentiation 

Jim Coward – PhD thesis, Barts Cancer Institute 



IL-6 in Clear Cell Carcinoma 

Anglesio et al (2011) Clin Cancer Res. 17:2538 



Gene expression and inflammatory cytokines 

Anglesio et al (2011) Clin Cancer Res. 17:2538 



IL-6 in Clear Cell Carcinoma 

Baseline data
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Interleukin-6, platelets and ovarian cancer 

Stone et al (2012) NEJM 366:610 

Plasma IL-6 and OS 



Van Rhee et al. Lancet Oncol. (2014) 15:966 

IL-6 in Castleman’s Disease 



Copy number 

• aCGH on 50 CCC samples 

• Two copy number clusters 

• Common amplicons 20q13, 17q23.2 

• HER2 amplified in 14% cases 
      
  

Tan et al (2011) Clin. Cancer Res. 17:1521 



ARID1A mutations 

Wiegand et al (2010) N. Engl. J. Med. 363:1532 Jones et al (2010) Science 330:228 



SWI/SNF complex 

Wilson and Roberts (2011) Nat Rev Cancer 11:481 



ARID1A mutations and DNA damage 

Shen et al (2015) Cancer Discov. 5:752 



PIK3CA 

Kuo et al (2009) Am. J. Pathol. 174:1597 

Holmes et al (2011) Nature Rev. Drug Disc. 10:563 



Mouse model of ovarian CCC 

Chandler et al (2016) Nat. Commun. 6:6118 

Transgenic mice (Arid1afl/fl;(Gt)Rosa26Pik3ca*H1047R) 

• Ovarian surface epithelium 

• Bi-allelic loss of Arid1a 

• Knock-in of mutant Pik3ca 

 

• CCC-like tumours 

• IL-6 

• HIF1a 



Angiogenesis 

Oza et al (2015) Lancet Oncol. 16:928 

But, ICON7 data… 

Mabuchi et al (2010) Mol. Cancer Ther. 9:2411 



 
 

CI: Ros Glasspool, Glasgow 
Translational lead: Iain McNeish 

SGCTG/NCRI/NSGO 

EORTC/GINECO 

NICCC: Nintedanib in Clear Cell Cancer 



NICCC: Nintedanib in Clear Cell Cancer 

90 pts with 

progressive or 

relapsed CCC 

of ovary within 6 

months of 

previous 

platinum  

Plus up to 30 

women with 
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CCC 
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Chemotherapy  

Ovary: 

• PLD (40mg/m2  d1q28) 

• Weekly Paclitaxel (80mg/m2 d1, 8, 15 q28) 

• Weekly Topotecan iv (4mg/m2 d1, 8, 15 q28) 

Endometrium:  

• Carboplatin (AUC 5) /Paclitaxel 175 mg/m2 q21  

• Doxorubicin 60mg/m2 q21 

Nintedanib 200mg bd until progression 

Primary Endpoint:  PFS 

Secondary Endpoints: OS, Toxicity, RR, QoL, Q-Twist 



NICCC: Nintedanib in Clear Cell Cancer 



Other potential therapeutic targets 

• MET 

• HNF1b 

• ?HER2 

 

 



Other clear cell-specific trials from clinicaltrials.gov 

• A Study of ENMD-2076 in Ovarian Clear Cell Cancers (recruiting) 

• Sunitinib Malate in Treating Patients With Persistent or Recurrent Clear 
Cell Ovarian Cancer (active not recruiting) 

 

 



Summary and future directions 

• Stage IA/B (and possibly) stage IC1 patients may not need 

chemotherapy 

• Carboplatin and paclitaxel remains standard first-line therapy 

• Radiotherapy may play a role in early stage disease 

• In relapsed disease, platinum-free interval may not matter 

• Current phase II trials target angiogenesis 

• Future trials must target IL-6, MET [alone or combined with 

angiogenesis inhibitors] 


