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Abstract

Ovarian clear cell carcinoma (OCCC) has an aggressive histology. Our aim was to evaluate the progression
free survival (PFS) of OCCC patients compared to other epithelial histology patients when treated with surgery
followed by carboplatin and paclitaxel (PT) regimen. The medical records of them who treated with PT regimen
at Chiang Mai University Hospital between January 2004 and December 2008 were reviewed. 67 ovarian clear
cell patients were compared to 121 non-clear cell ovarian cancer patients. The mean age of OCCC patients was
younger than that of the non-clear cell group (46.7 vs. 51.2 years old, P=0.001). OCCC patients presented in
early stage more often than the non-clear cell group (76.1% vs. 38.0%, P=0.001). The surgical procedures in
both groups were not significantly different. The complete response rates of OCCC patients and other epithelial
histology patients were 65.7% and 55.3%, respectively (P=0.01). With a mean follow-up time of 25 months, the
3-year PFS rates of OCCC and non-clear cell patients in early stages were not significantly different (65.4% vs.
64.2%, P=0.45). However, in the advanced stage, the 1-year PFS rate of OCCC patients was significantly lower
than that of non clear cell patients (6.3% vs. 49.6%, P=0.001). In conclusion, patients were commonly younger
and presented in earlier stages than non-clear cell ovarian cancer patients. In early stages, clear cell ovarian
cancer patients had similar outcomes to other epithelial ovarian histology patients, whereas the outcome was
very poor in advanced stages.
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Introduction compared with serous histology (Chan et al., 2008).
However, the study of clear cell ovarian cancers in

Clear cell ovarian cancer was originally termeddeveloping countries such as Thailand is still limited. A

“mesonephroma ovarii” by Schiller in 1939. It was high proportion of patients receive incomplete surgery

described by the World Health Organization 34 years latdfom the primary hospital prior to being referred to a

as lesions characterized by clear cells growing in tubulagancer center for chemotherapy and/or use generic

glandular or hobnail cell patterns (Serov et al., 1973)paclitaxel, so itis interesting to study the clinical outcome

Previous publications revealed the distinctiveof ovarian clear cell carcinoma compared to other

characteristics of this histology as an aggressive cell typgpithelial ovarian cancers when treated with paclitaxel

with a poor prognosis compared to other epithelial ovariaBnd carboplatin regimen in this region.

cancers (Omura et al., 1991; O’'Brien et al., 1993). With  This study was conducted as a retrospective trial in

the standard treatment for epithelial ovarian cancer, whicur institute in order to consider these issues.

is complete surgical staging procedure in early stages

(Trimbos et al., 2003; Vergote et al., 2003) or cytoMaterials and Methods

reductive surgery in advanced stages (Hoskin et al., 1994)

followed by 4-6 courses of carboplatin and paclitaxel ~After protocol approval by the Institutional Review

(McGuire et al., 1996; Bookman et al., 2003), the respondgoard, the medical records of epithelial ovarian cancer

rate of clear cell ovarian cancer has been found to be onpatients who underwent both complete and incomplete

32-56% (Ho et al., 2004; Pectasides et al., 2006; Takarfa!rgical staging procedures and received adjuvant

et al., 2006; Utsunomiya et al., 2006) compared to 72.5%arboplatin (AUC=5) and paclitaxel 175 mg/PT

for other histologic types (Sugiyama et al., 2000). The 5regimen) every 21-28 days between January 2004 and

year specific survival was also inferior, especially wherPecember 2008 at Chiang Mai University Hospital were
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reviewed. Patients who were operated on at other hospitdigble 1. Frequencies of Epithelial Ovarian Histology
and referred to our institute for PT regiments were alslq
included in this retrospective review. All specimens ok
pathological slides were reviewed by our center’§lear cell carcinoma 67 (35.6)

istologic cell type N (%)

gynecologic pathology team. The number ofse:jous CYSt_i‘lde“O_CarC'”oma 3201(31'9)
chemotherapy cycles depended on the attending physiciﬁﬁ'xe0 dmemo' carcinoma 18 (é 6)'0)
Patients who received a PT regimen as neoadjuva”I cinous cystadenocarcinoma 7'(3_7)
chemotherapy were also recruited in the study. Thginer 4 (2.2)
following data were extracted by chart review:

tal 188 (100)

demographic data, symptoms presented, FIGO s'[agT=Q,a
histological cell type and tumor grading, the number of
chemotherapy cycles, the type of surgery, and the statligble 2. Patient Characteristics by Histological Type

at follow-up. Clear cell Non-clear cell p-value

After completing treatment, patients were scheduleﬁ'Ulmber %) 67 (35.6%) 121 (64.4%)
. . (] . (1] . 0
to follow up every 3 months in the first year, every 4A e, mean (range) 467 (26-65) 51.2 (19-77) 0.001

months in the second year, every 6 months iq the third enopause 24 (35.8%) 73 (60.3%) 0.001
fifth years, and then annually thereafter. During f°"°WPresenting symptoms
up, progression of disease was defined by physicapelvic mass 32 (47.8%) 51 (42.1%) NS
examination, rising of tumor markers, or imaging study Abdominal distension 15 (22.4%) 38 (31.4%)
showing re-growth of the tumor. Abdominal pain 11 (16.4%) 22 (18.2%)

The response rate of treatment was evaluatedther 9(13.4%) 10 (8.3%)

according to World Health Organization response criterif/ GO stage
(Miller et al., 1981) . Progression free survival (PFS) was' 8 (11 9% 20 (16,50
defined as the interval from the date of primary surgery (11.9%) (16.5%)
. o . a1l 12 (17.9%) 61 (50.4%)
or the date of first administration of chemotherapy in Y, 4 (5.9%) 14 (11.6%)
patients with neoadjuvant chemotherapy setting to the dgig, e of surgery ' '
of tumor progression or the date of last contact. Platinumuniversity Hospital ~ 30 (44.8%) 70 (57.9%) NS

43 (64.2%) 26 (21.5%) <0.001

refractory was defined as tumor progression duringOther 37 (55.2%) 51 (42.1%)
platinum therapy whereas platinum resistant and platinuBurgical staging procedure

sensitive were defined as tumor relapse within 6 monthgcomplete 27 (40.3%) 40 (33.1%) NS
and more than 6 months after complete treatment ofncomplete 40 (59.7%) 81 (66.9%)

platinum administration, respectively. Residual tumor
Unknown 11 (16.4%) 24 (19.8%)

Statistical analysis of the data was carried out by theKnOWn residual size 56 (83.6%) 97 (80.2%)

SPSS for' Windows program (Version 11.5?. Progression <1cm 43 (76.8%) 55 (56.7%) 0.013
free survival and overall survival were estimated by the -1 ., 13 (23.2%) 42 (43.3%)
Kaplan-Meier Method. The significance of the survivalgrage
distribution in each group was tested by the log-rank test1 - 16 (13.2%) <0.001
Both Pearson Chi-square test and Fisher’s exact test wez - 40 (33.1%)
used to test independent variables. A p-value of less thad 67 (100%) 56 (46.3%)
0.05 was considered statistically significant. Unknown - 9 (7.4%)

PT times, med (range) 6 (2-7) 6 (1-9)
Results PT =six cycles 46 (68.7%) 96 (79.3%) 0.009

NS: Not statistical significant; PT, Carboplatin and paclitaxel

Between January 2004 and December 2008, a total of
188 epithelial ovarian cancer patients who met the studi@ycle was equal to 6 cycle in both groups but the
criteria were identified. Of these patients, 67 patients wepgercentage of patients receiving at least six cycle of PT
diagnosed with ovarian clear cell carcinoma. Most of theegimen in non-clear cell group was higher than that of
rest had a histology of serous cystadenocarcinontdear cell group (80% vs. 68%;P=0.009) . The presenting
followed by endometrioid carcinoma, mixed histology,symptoms, the initial place of surgery and the complete
and mucinous cystadenocarcinoma, as shown in Tablesurgical staging procedure were similar in these two
The patients’ characteristics of clear cell and non-cleagroups.
cell epithelial histology were compared as listed in Table About 90% of studied patients received generic
2. Compared to the non-clear cell ovarian carcinompaclitaxel. The clinical outcome of clear cell and non-
patients, the mean age at diagnosis was significantblear cell groups are noted in Table 3. The response rate
younger for those with clear cell carcinoma: 51 years vin all stages was lower in the clear cell group at 77.6%
46 years (P=0.001). Patients with clear cell carcinomeompared to 86.7% in the non-clear cell group. When
were more likely diagnosed with stage | disease comparsdbdividing the patients into early (stage 1&ll) and
to the non-clear cell group (64.2% vs. 21.5%; P < 0.001advanced stage (stage 111&1V), the response rate in both
The percentage of optimal surgery patients in clear celhe clear cell and the non-clear cell group in early stages
group was higher than that of non-clear cell group (76.8%ere in excess of 90%. However, in the advanced groups,
vs. 56.7%; P = 0.013). The median number of PT regimehe response rate in the clear cell group was significantly
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Table 3. Clinical Outcomes by Histological type

Tumor response Clear cell Non-clear cell p-value 4. Log rank p-value = 0.67
All stage (N) 67 121 0.01 0 3-year-progression-free survival rate
Complete 44 (65.7) 67 (55.4) ' Clear cell group = 47.4%
Partial 8 (11.9) 38 (31.4) Bl o Non-clear cell group = 36.7%
Stable 3 (4.5) 1 (0.8) —
Progression 12 (17.9) 15 (12.4)
Median Progression free survival(months) b *‘h.
31 22 Logrank 0.67 o ‘|:|":" Clear o=l
Early stage (N) 51 46 0.46 ) T -t
Complete response 44 (86.3) 36 (78.3) 40 4 Y
gf‘ggf: response ] 4(7.8) L 7(2(125;2) 50 4 Mor-chear coll
Progression 3(5.9) 2 (4.3) a4 Total Events Censored
Median Progression free survival(months) i o ccc 67 29 38
30 41 Logrank 0.45 Non-CCC 121 60 61
Advanced (N) 16 75 0.00 : _v " w - - pr "
Complete response - 31 (41.3) g g .l ) ; i .
Partial response 4(25.0) 31 (41.3) Figure 1. Progression Free Survival Curves
Stable 3(18.8) - a - -
Progression 9 (56.3) 13 (17.3) 1
Median Progression free survival (months) R | Log rank p-value <0.001
5 13 Log rank & 'i"L 1-year-progression-free survival rate
I Clear cell group = 6.259
Table 4. Characteristics of Recurrent Epithelial s09 3 Non-clear cell group = 54.5%
Ovarian Cancers Stratified by Histology and Stage 2ad J]1
Tumor response Clear cell Non-clear cell p-value : ' Total Events Censored
e T 4L ccc 16 16 0
All stages 67 121 ol I'| Non-CCC 75 51 24
Recurrence 31 (46.3) 67 (55.4) 0.219 1 Y
Platinum refractory 21 (67.7) 33 (49.3) aoq | -||.
Platinum resistant 6 (19.4) 17 (25.4) 10 !I to
Platinum sensitive 4 (12.9) 17 (25.4) _ 1 1_._L| Mon-clear call
Early stage 51 46 0677 U1 = e Siicuwe Bl
Recurrence 15 (29.4) 11 (23.9) 104 = Clearcel
Platinum refractory 7 (46.7) 5 (45.5) m=_———1
Platinum resistant 5(33.3) 2(18.2) : prs e = = - = .
Platinum sensitive 3(20.0) 4 (36.4)
Advanced stage (N) 16 75 0.003 b
Recurrence 16 (100) 56 (74.7) e
Platinum refractory 14 (87.5) 28 (50.0) T
Platinum resistant 1 (6.2) 15 (26.8) ) L_l "I-‘-L—I
Platinum sensitive 1(6.2) 13 (23.2) : 9
1 Tl T Clear Cel

lower than in the non-clear cell group. The overall
response rate in the advanced clear cell group was only 1
25% and none achieved complete response. L
The number of recurrent patients is summarized in ,
Table 4. About half of the studied patients in both groups

Mon-clear call e -

Log rank p-value=0.45
3-year-progression-free survival rate
Clear cell group = 65.4%

Non-clear cell group 73.3%
were recurrent. Of these patients, the proportion of
platinum refractory in patients in the clear cell group was s+ Total Events Censored
as high as 70% while only 50% in the non-clear cell group. 4, CCC 51 13 38
However, when subdividing patients into early and Non-CCC 46 9 37

advanced stages, the proportion of platinum refractory in

early stage in both the clear cell and the non-clear CeEigure 2. Subgroup Analysis of Progression Free

groups were similar at nearly 45% whereas all patients i urvival Curves. a): Advanced stage (stages I11&IV): b) Early
the advanced clear cell group were recurrent and most Q age (stage 1&11); CCC, clear cell carcinoma ’

them were platinum refractory.
With a mean follow-up time of 25 months, the clear cell cancer patients were recurrent within 1 year.

progression free survival rates in the clear cell and non-

clear cell groups were not significantly different, as showrDiscussion

in Figure 1 and Table 3. However, in early stages, the

progression free survival rate was not significantly  In the present study, the mean age of patients with
different (Figure 2a) while it was significant lower in the clear cell ovarian cancer was 46 years old, which was
advanced stage clear cell group (Figure 2b). All advancesignificant younger than that of non-clear cell patients.

Asian Pacific Journal of Cancer Prevention, Vol 10, 2004043

L 2 kL al 5 £l



Daranee Sirichaisutdhikorna et al

This finding corresponds with data from the Surveillancewere recurrent. Platinum refractory patients were more
Epidemiology and End Results (SEER), which studie¢ommon in patients with clear cell ovarian cancer. The
1,141 clear cell ovarian cancers compared to othgirogression free survival rate was not significantly
epithelial ovarian cancer. They reported that the youngesifferent between the clear cell and non-clear cell groups.
patients among epithelial ovarian cancer were clear cétfowever, in subgroup analysis, patients with advanced
type (Chan et al.,2008). However, in the SEER study, thetage revealed significantly lower progression free survival
mean age of clear cell ovarian cancer patients was 55 yedigée in the clear cell group than the non-clear cell group
old, which is older than the patients in our report. Thigvhile there was no significant difference in early stage.
difference may be because our inclusion criteria onlyrhese results correspond to the study of Sugiyama et al,
included patients who were suitable to receive a PWho reported that the overall survival rate of advanced
regimen while the SEER study recruited all patients witlstage ovarian clear cell cancer was significantly lower than
clear cell ovarian cancer. the serous type especially in patients who had residual
In the present study, 76.1% of clear cell carcinomdalisease. They also studied patients with stage IC disease
patients were in the early stages. This was significantignd found no significant difference of overall survival rate
more common than non-clear cell ovarian cancer, which either clear cell or serous type (Sugiyama et al., 2000).
found in early stages in only 38.0% of patients. Sukiyama Chan et al (2008) used data obtained from the
et al studied 101 patients with ovarian clear cell carcinom@urveillance, Epidemiology and End Result Program
compared to 235 patients with serous histology in 4SEER) between 1988 and 2001 to compare the survival
retrospective setting. They also reported more significariaites of patients with clear cell cancers to those of patients
number of FIGO stage | clear cell ovarian cancer patienwith other epithelial ovarian cancers. They also found a
than serous type patients (58.4% vs. 22.1%, P<0.000glgnificantly poorer 5-year disease specific survival rate
(Sugiyama et al., 2000). Furthermore, Behbakht et avith clear cell than other histologies adjusted for stage,
(1998) also reported that early stage patients with ovariggspecially when compared to serous type (Chan et al.,
clear cell in their series were as high as 71%. Th@008) On the other hand, Pectasides et al studied 35 stage
frequency of ovarian clear cell carcinoma among epithelidll and 1V clear cell ovarian cancer patients compared to
ovarian cancer patients in earier papers was 3.7-15.3%9 stage Ill and IV serous ovarian cancer patients. They
(O'Brien et al.,1993; Pectasides et al.,2006; Utsunomiy®@und a lower response to platinum-based first line
etal.,2006; Sugiyama et al.,2000; Aure et al.,1971; Crozi@hemotherapy in patients with advanced stage clear cell
etal.,1989) and was more common in Asians than in Blagkarcinoma patients but no significant differences in term
or White patients (Chan et al.,2008). of median progression free survival and overall survival
Although generic paclitaxel was used in most of oufPectasides et al.,2006). This dissimilar outcome might
study’s patients, the overall response rate of ovarian clefe due to a different of number of studied patients, the
cell cancer in all stage was still as high as 77.6%. Howevetdjuvant chemotherapy, and the proportion of suboptimal
in the advanced stage, the response rate was quite lowndigease.
25% and none achieved a complete response. This result The strength of our study is that all pathological reports
was in the range of previous reports that revealed atiere reviewed and used the same chemotherapy regimen
overall response rate between 11% and 67%( Ho &tith a larger number of studied patients. Its limitation is
al.,2004 ; Pectasides et al.,2006, Utsunomiya et al.,200that we did not report the overall survival rate due to
Sugiyama et al.,2000; Behbakht et al.,1998) . This highnavailable data.
variation in the response rate might be due to differences In conclusion, our data found patients with clear cell
in the number of patients studied, the proportion of residuglvarian cancer were younger and more commonly
tumor, or the chemotherapy regimen in each study. Theresented at early stages than patients with non-clear cell
lowest response rate was reported in Sugiyama et @varian cancer. Although ovarian clear cell cancer patients
(2000). They found that only 3 of 27 stage l11&IV patientshad the lower response rate to paclitaxel and carboplatin
with clear cell who had measurable disease after initizlegimen when compared to the non-clear cell group, the
surgery responded to platinum-based chemotherapy. progression free survival in both group were not
Regarding tumor response in the present study, tigignificantly different. However, in subgroup analysis
significant inferior response rate in ovarian clear celdivided by stage, only advanced stage clear cell ovarian
patients in advanced stage was similar to previous reporgancer revealed significantly poorer progression free
Pectasides et al studied advanced stage clear cell ovariguvival when compared to the non-clear cell group.
cancer compared to serous type treated with platinum-
based chemotherapy. The overall response rate was orﬁipferences
45% in clear cell i i i % i
e i o e 0 22 15 e 1 o , ki 137 s s
. . . " ’ . the ovary. Clinical and histopathologic studi€bstet
chemoresistance in ovarian clear cell cancer was explained Gyneco) 37, 860-7.
by Itamochi et al (2008). They suggested that lowepenbaknt K, Randall TC, Benjamin |, et al (1998). Clinical
proliferation rates of tumor cells in clear cell ovarian  characteristics of clear cell carcinoma of the ov@gnecol
cancer when compared to other epithelial cell type was Oncol 70, 255-8.
the important reason. Bookman MA, Greer BE, Ozols RF (2003). Optimal therapy of
With a mean follow-up time of 25 months, nearly 50%  advanced ovarian cancer: carboplatin and paclitaxel vs.
of both clear cell and non-clear cell type ovarian cancers Cisplatin and paclitaxel (GOG158) and an update on
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