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INTRODUCTION

   ervical cancer is the most common 
   cancer in women. In Siriraj Hospital, 
   cervical cancer is the second most  
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ABSTRACT

Objective: Cervical cancer is a major health problem for women. Concurrent Cisplatin-radiation therapy (CCRT) 
can improve survival, although result of treatment is still not satisfactory. Many prognostic factors have been 
known, but they cannot explain all the results. Cyclooxygenase-2 (COX-2) is one of the molecular factors related 
to angiogenesis that can lead to more accurate predictive outcome and modification of the treatment in the future. 
Methods: Retrospective study to find relationship of COX-2 expression to overall survival (OS), progression 
free survival (PFS), distant metastasis free survival (DMFS), and loco-regional relapse free survival (LRRFS) of 
locally advanced cervical cancer in patients who were treated with CCRT at Siriraj Hospital from 2002 to 2007. 
In this COX-2 IHC study, the interpretations of results were based on both intensity and quantity score. 
Results: There were 49 patients included into the study. COX-2 was positive in 36 (73%).    Median f/u time was 
22 months. COX-2 expression was proven to be a significant prognostic factor to predict OS and PFS with HR 
19.5 (95% CI 1.1-337.2) and HR 27.1 (95% CI 2.1-355.6) respectively. Total treatment time (>55 days) is the 
most significant prognostic factor for OS, PFS and DMF.    
Conclusion: Expression of COX-2 positive is a significant prognostic factor to predict worse OS and PFS com-
pared to COX-2 negative group in multivariate analysis. The COX-2 scoring system used in this study was good 
to predict prognosis. 
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common  cancer in women with incidence of 
546 patients (14.27 %) in the year 2007.
 Improved survival rates have been demon-
strated because of the advance of surgical and 
radiation therapy techniques although results of 
treatment in some stages is still unsatisfactory.    
Five years overall survival (OS) of early stage 
I-II cervical cancer is about 75% to 95%, but 
in stage III-IV cervical cancer, 5 years OS is 
only about 15% to 50%.



132

  Many independent prognostic factors 
have been studied and accepted. FIGO staging 
is the most significant prognostic factor, but 
FIGO (International Federation of Gyneco-
logy and Obstetrics) staging cannot be the 
only significant prognosis factor to predict 
survival outcome. There are other prognosis 
factors which influence survival outcome.1,2 
However results of treatment of patients with 
similar prognostic factors are still variable. 
Molecular biology factors and tumor markers 
have recently been considered potential markers 
to predict aggressiveness and natural history of 
disease.    
  In this study, we will study immuno-
histrochemistry of COX-2. Two hypotheses 
have been associated with angiogenesis which 
could predict systemic and reduce apoptosis 
that could effect local control. We were also 
interested to study this marker because it has 
related related such as anti-COX-2 inhibitor.3

  The primary end point in this study was 
OS as the determinant independent prognosis 
factor. The secondary end point was progres-
sion free survival (PFS), distant metastasis free 
survival (DMFS), and loco-regional relapse 
free survival (LRRFS) that can show trends of 
failure and nature of this disease.   

MATERIALS AND METHODS

Study design:
  This study was a retrospective study to 
find the relationship of COX-2 expression in 
the tissue of cervical cancer patients and see 
whether it has any effects on the results of 
treatment and prognosis of the patients.     

Patients
  Forty nine patients with newly diagnosed 
cervical cancer FIGO stage IB2-IVA treated 
with concurrent Cisplatin-radiation therapy 
(CCRT) at the Radiation Oncology division, 
Siriraj Hospital from June 2002 to December 
2007 and recently, we have been approved by 
IRB (Institutional Review Board) to study up-
dating data of this research. All available tissue 

blocks for study were reviewed as adequate 
tissue specimen (size more than 2 cm.).

Immunohistochemistry
  Scoring and reporting protocol used 
semi-quantitative method from cytoplasmic 
and membrane stains by one pathologist. Dif-
fuse weak staining, focally intense staining, 
and diffuse intense staining were classified as 
positive for COX-2 expression. Only negative 
staining and focally weak staining were clas-
sified as negative for COX-2 expression.

Experimental and statistical methods:
  Date of start accrual and end accrual was 
5 June 2002 and 21 December 2007, respec-
tively. The end of the follow up date was 27 
November 2008.
  Sample size was calculated by detection 
of difference in 5 yr, OS between COX-2 posi-
tive and negative of 38% (5 yr, OS decreased 
from 94% to 56% in COX-2 negative and posi-
tive group).4 Type I error was 0.05, 2 sided and 
power was 0.8. Thus the sample size calculated 
was 50 patients.
  Univariate analysis for Prognostic factor; 
COX-2 and other clinical prognostic factors 
used COX regression analysis. 
  Multivariate analysis used COX regres-
sion model with p value from Wald’s test and 
backward elimination method (by likelihood 
ratio test and percent change of coefficient 
factors). The final model was performed with 
systematic approach adding a 2nd degree interac-
tion term.  Goodness of fit and statistical test of 
assumption of proportional hazard was tested. 
  Survival analysis using Kaplan-Meier 
curves and 1 year, 2 year and 3 year survival 
rates were estimated with Kaplan-Meier method 
for each significant prognostic factors including 
COX-2.

RESULTS

  of 184 stage IB2-IVA cervical cancer 
patients treated with concomitant radiotherapy 
and Cisplatin, only 55 patients had available 
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paraffin block samples in the Department of 
Pathology, Siriraj Hospital and 6 patients were 
excluded due to specimen size < 2 mm, so the 
number of patients included in the study was 
49 patients (26.6%). The comparison of patient 
characteristics between included and excluded 
patients showed no different of patient charac-
teristic between our study population and the 
patient that we had to exclude due to lack of 
tissue specimens.
  Median follow up time was 22.6 months 
(range 2.4-75.2 months), and estimated follow 
up rate and loss to follow up rate were 90% and 
10%, respectively.   
   Patient characteristics have been shown 
in Table 1. There were COX-2 positive in 
36 patients (73%) and COX-2 negative in 13 
patients (27%). Adenocarcinoma seemed to 
have very high incidence of COX-2 expression 
(90%) compared to squamous cell carcinoma 
which showed COX-2 expression in 68% of 
the patients.

Overall survival
  For univariate analysis (Table 2) only 
overall total treatment time (OTT) was the 
statistically significant worse prognosis factor 
to predict survival. The other variables were 
not statistically significant prognostic factors 
including COX-2 expression. However for 
multivariate analysis; COX-2, OTT, tumor 
size and stage showed statistically significant 
prognosis to predict OS (Table 3).   

  Survival curves of COX-2 positive and 
negative groups and 2 year OS of COX-2 posi-
tive and negative groups were 79% and 89%, 
respectively.    In multivariate analysis COX-2 
was a significant predictive factor (HR 19.5; 
95% CI 1.1-337.2) (Fig 1).  

Progression free survival
  From univariate analysis (Table 2) OTT 
was the only prognostic factors that showed 
statistical significance.    
  For multivariate analysis; COX-2, OTT, 
tumor size and stage were shown statistically 
significant poor prognostic factors (Table 3).
Two year PFS of COX-2 positive and negative 
were 63% and 80%, respectively (Fig 2). 

Distant metastasis free survival
  From univariate analysis (Table 2), only 
OTT was statistically significant worse pro-
gnostic factor.  
  COX-2 positive trended to have more 
distant metastases, but this was not a statisti-
cally significant factor for DMFS with 2 year 
DMFS of COX-2 positive and negative which 
were 75% and 91%, respectively.
   Multivariate analysis (Table 3) showed 
that only OTT (HR 42.2, 95% CI 3.5-496.2) 
was a statistically significant prognostic factor, 
although COX-2 expression was not significant.

Loco-regional free survival
  Two year LRRFS of COX-2 positive and 

Fig 1. Survival curve for overall survival of COX-2. Fig 2. Survival curve for progression free survival of 
COX-2.
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Factor COX-2 positive COX-2 negative Total (n=49)
  (n=36) (73%) (n=13) (27%) 
Age (year): <45  14 (38.9%) 8 (61.5%) 22 (44.9%)
                   >45  22 (61.1%) 5 (38.5%) 27 (55.1%)
     Median (range)  46.5 (34-64) 44 (38-68)
     Mean (SD)  47.1 (7.5) 47.8 (9.5)
KPS*: 90 29 (80.6%) 9 (69.2%) 38 (77.6%)
           100 7 (19.4%) 4 (30.8%) 11 (22.4%)
Stage: IB2 2 (5.6%) 0 2 (4.1%)
            IIA 3 (8.3%) 0 3 (6.1%)
            IIB 17 (47.2%) 7 (53.9%) 24 (49%)
            IIIB 14 (38.9%) 6 (46.2%) 20 (40.8%)
Histology: Squamous cell carcinoma 26 (72.2%) 12 (92.3%) 38 (77.6%)
Adenocarcinoma 10 (27.8%) 1 (7.7%) 11 (22.5%)
Tumor size
 < 4 cm 9 (25%) 3 (23.1%) 12 (24.5%)
 > 4 cm 27 (75%) 10 (77%) 37 (75.5%)
Total treatment time
 < 55 days 30 (83.3%) 10 (76.9%) 40 (81.6%)
 > 55 days 6 (16.7%) 3 (23.1%) 9 (18.4%)
No. cycle of CMT
 < 5 cycles 7 (19.4%) 4 (30.8%) 11 (22.5%)
 > 5 cycles 29 (80.6%) 9 (69.2%) 38 (77.6%)
Histology grade 
 Well differentiation  11 (30.6%) 5 (38.5%) 16 (32.7%)
 Moderate to poor diff. 23 (63.8%) 8 (61.5%) 31 (63.3%)
 Unspecified 2 (5.6%) 0 2 (4.1%)
Pretreatment Hemoglobin (g/dl)
 < 12 12 (33.3%) 7 (53.8%) 19 (38.8%)
 > 12 24 (66.7%) 6 (46.2%) 30 (61.2%)
Point A dose (Gy)
 < 80                          19 (52.8%)          5 (38.5%)               24 (49%)                           
 > 80 17 (47.2%) 8 (61.5%) 25 (51%)
Pelvic node involvement
          Negative  11 (30.6%) 3 (23.1%) 14 (28.6%)
          Positive 5 (13.8%) 4 (30.7%) 9 (18.4%)
          Unknown 20 (55.6%) 6 (46.2%) 26 (53%)

TABLE 1. Patient characteristics by COX-2 expression.

*KPS: Karnofsky Performance Status

negative were 83% and 89%, respectively. 
  None of the factors studied has shown 
statistically significant predictive value for 
LRRFS both in the univariate and multivariate 
analysis (Table 2, 3).    

DISCUSSION

Compared OS of our study to other studies  
  Two year OS of our study was 83% com-
parable to CCRT arm from NCIC study and 
radiation therapy oncology group trial (RTOG) 
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 Factors OS PFS DMFS LRRFS
  HR (95%CI) HR (95%CI) HR (95%CI) HR (95%CI)
COX-2: Positive vs. Negative 19.5 (1.1-337.2) 27.1 (2.1-355.6) 21.8 (0.67-197.7) 0.28 (0.03-2.54)
OTT*: ≥55 d vs. <55 d 30.9 (2.5-388.2) 55.4 (4.4-694.0) 42.2 (3.5-496.2) -
Point A dose:> 80 vs. < 80 6.98 (0.9-53.7) NA** - -
KPS***:100 vs. 90 0.72 (0.54-0.97) 2.4 (1.2-4.6) - -
Tumor size:> 4 cm vs. < 4 cm 52.4 (2.4-1140.4) 199.3 (4.8-8215.8) - -
Staging: IIIA-IIIB vs. IB2-IIB 12.9 (1.6-101.5) 24.6 (2.7-221.8) - -
Histology: Adenocarcinoma vs.  - - - 7.94 (0.70-90.4)
Squamous cell carcinoma

TABLE 3. Multivariate analysis for overall survival (OS), progression free survival (PFS), distant metastasis free 
survival (DMFS), and loco-regional free survival (LRRFS).

*OTT: Overall Treatment Time
**NA: Not available 
***KPS: Karnofsky Performance Status

9001 study which had 2 year OS 80% and 82%, 
respectively.5, 6  Both studies included cervical 
cancer patients stage Ib2-IVa. In GOG857 and 
GOG1208 studies they included only patients 
stage IIB–IVA, and the patients in the CCRT 
arm had a little lower OS of 72% and 75%, 
respectively.

COX-2 expression and OS/ PFS
  As present knowledge, COX-2 expres-
sion is still controversial as a prognostic factor. 
Studies from Kim YB and Ferrandina G.4,9-11 
showed significantly worse prognosis factors 
for OS in multivariate analysis, although some 
other studies did not show COX-2 expression 
as a prognostic factor.12-15

  In our study, univariate analysis showed 
no significance for decrease of OS, although it 
was significant in multivariate analysis. There 
were effects of confounding factors between 
variables when we adjusted to other prognostic 
factors, and COX-2 positive became a statisti-
cally significant poor prognostic factor. Our 
result, 2 yr, OS was 79% and 89% in COX-2 
positive and negative groups, respectively, and 
the difference was less than the reported cal-
culated sample size which could be the reason 
why it was non-significant in the univariate 
analysis.   

   The result of our studies showed COX-2 
was an independent prognostic factor for OS 
which corresponded with previous positive    
trials.4, 9-11 All of these trials were patients 
treated with CCRT, the same as in our study. 
Other negative trials were mostly treated by 
radiation or surgery alone. There is the trend                                                                             
toward more COX-2 expression effect in                                                                        
patients treated with CCRT. Recently, RTOG 
C0128 has published benefits of added                               
Celecoxib in patients with high COX-2                                                            
expression.16

  For PFS analysis of COX-2 expression: 
three studies reported that Disease Free Sur-
vival (DFS) had shown expression of COX-2 
related to poor DFS.4,9,12 In our study we ana-
lyzed PFS which showed statistically significant 
poor prognosis for PFS, similar to the OS result.   

Other prognostic factors and OS/ PFS
  In multivariate analysis, advanced stage, 
large tumor size and prolonged OTT were poor 
prognostic factors for overall survival. Large 
tumor size and advanced stage were poor prog-
nosis for OS and PFS, which corresponded to 
data from SEER database.     
(Surveillance, Epidemiology, and End           
Results) Result from Fyles AW17, besides 
FIGO staging; point A dose and OTT were 
significant prognostic factors.    
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COX-2 and DMFS/ LRRF
  COX-2 expression affected DMFS and 
LRRFS, and it showed that COX-2 positive 
patients showed no statistical significant prog-
nostic factor for both DMFS and LRRFS in 
both univariate and multivariate analyses in 
our study.  
  For DMFS: Ishikawa H,14 studied COX-2 
expression in 47 SCC (Squamous Cell Carcino-
ma) of cervical cancer patients which showed a 
decrease of DMFS in COX-2 positive patients, 
but it did not reach statistical significance.    
Our study also showed a trend of decrease in 
DMFS in patients with COX-2 positive, but it 
did not showany statistical significance in both 
univariate and multivariate analysis.   
  For LRRFS: three studies4,11,14 found 
that patients with COX-2 positive had more 
local failure rate than COX-2 negative groups. 
Surprisingly in our study, patients with COX-
2 positive tended to have better LRRFS than 
patients with COX-2 negative. This could be 
due to high incidence of LRR in the COX-2 
negative group.

Clinical application
  Prolonged treatment time more than 55 
days was a strong prognostic factor for OS, PFS 
and DMFS in our study. In our practice, we will 
concern about this point to provide better care 
for our patients. As molecular tumor marker, 
COX-2 expression is a prognostic factor for 
locally advanced cervical cancer.
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