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Abstract
Purpose—To explore clinical/pathologic factors associated with prognosis of patients with locally
advanced cervical carcinoma treated with weekly cisplatin and pelvic radiation.

Methods—We retrospectively reviewed data from 335 women who received weekly cisplatin and
radiation while participating in similar arms of two GOG studies (protocols 120 and 165).
Progression-free survival (PFS) and overall survival (OS) were evaluated for associations between
clinical/pathologic factors and prognosis. Prognosis and selected toxicities were also compared
between studies

Results—Four-year PFS and OS for stage II patients was 64.2% and 68.1%, respectively for those
treated on GOG 120 and 65.8% and 73.9% for those treated on GOG 165, compared to 51.4% and
55.4% for stage III/IV patients respectively treated on GOG 120 and 37.7% and 42.7% respectively
for those treated on GOG 165. In multivariate analysis, stage, tumor grade, race and age were
independently predictive of PFS and OS (for all, p< .05). Prolonged (delayed for any cause) radiation
was associated with poorer PFS (hazard ratio [HR], 1.98; 95% confidence interval [CI], 1.16–3.38;
p=0.012) and OS (HR, 1.88; 95% CI, 1.08–3.26; p=0.024) in GOG 165 but not GOG 120.

Conclusions—FIGO stage, tumor grade, race and age are prognostic in patients with locally
advanced cervical carcinoma treated with concurrent cisplatin and radiation. This exploratory
analysis has generated a hypothesis that clinical staging (as per GOG 165) is less sensitive in detecting
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aortic nodal metastases compared to surgical staging (as per GOG 120) and may be associated with
poorer prognosis particularly when radiation is prolonged. Prospective clinical studies are needed to
test this hypothesis.
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INTRODUCTION
In the United States, the majority of cervical carcinoma patients are diagnosed with early stage
disease. Among the 13,458 staged patients with cervical carcinoma registered by the SEER
program between 1973 and 1987, 71% were diagnosed with International Federation of
Gynecology & Obstetrics (FIGO) stage I-IIA tumors1. Most of these women with early lesions
are cured with surgery or radiation (RT) alone. However, patients with more advanced lesions
are at greater risk of recurrence and account for the majority of cervical cancer deaths2.

The standard prescription for RT used to treat bulky or locally advanced cervical cancer has
been dictated by common practice and Patterns of Care Studies3–5. In contrast, the addition
of concomitant chemotherapy to RT has been studied in a number of randomized prospective
trials6–10. When added to RT, cisplatin reduces the relative risk of death from cervical
carcinoma by approximately 50% by decreasing local/pelvic failure and distant metastases. In
1999, weekly intravenous cisplatin 40 mg/m2 for 6 weeks in combination with RT was
established as a new standard for the treatment of locally advanced cervical carcinoma6,7. This
dose and schedule were favored because Gynecologic Oncology Group (GOG) protocol 120
showed it to be more convenient, equally efficacious and less toxic than other cisplatin
regimens or combinations using 5-fluorouracil (5-FU) and/or hydroxyurea8. Indeed, all
subsequent GOG randomized trials in this disease have used this dose and schedule as the
standard arm, including GOG 1659 which compared protracted venous infusion 5-FU and RT
to standard cisplatin and RT in patients with Stage IIB, IIIB and IVA cervical cancer.

There is a renewed interest and need to reevaluate the effects of common clinical and pathologic
factors in today’s era of concomitant therapy; some of these were previously studied prior to
the development of contemporary RT protocols that include chemotherapy10,11. The current
report describes an exploratory analysis of selected patients on GOG 120 and GOG 165 who
were treated with weekly cisplatin/pelvic RT in order to investigate the association between
common clinical and pathological factors and progression-free survival (PFS) and overall
survival (OS). We were also interested in assessing the association between RT duration and
prognosis, stratified by these two protocols.

METHODS
GOG 120 and GOG 165 were randomized prospective studies treating eligible patients with
primary, previously untreated, histologically-confirmed invasive (Stage IIB to IVA) squamous
cell carcinoma, adenocarcinoma or adenosquamous carcinoma of the uterine cervix. Patients
on GOG 120 were enrolled in the study from April 1992 to April 1997 and patients on GOG
165 were enrolled in the study from October 1997 to July 2000. Arm 1 in each protocol
consisted of intravenous cisplatin 40 mg/m2 weekly for 6 weeks in combination with RT. GOG
165 excluded patients with Stage IIIA disease or lower-third vaginal involvement because of
the individualized RT techniques required for these patients. Patients were required to have
adequate hematologic, renal and hepatic function, and GOG performance status of 0–3, to be
eligible. Chemotherapy was identical in the two protocols, but between-study differences in
RT included an increased Point A radiation dose and posterior field size, and shorter RT
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duration, in GOG 165. Additionally, surgical staging of the aortic nodes was required for GOG
120, but was optional on GOG 165.

The prognostic significance of age, ethnicity, GOG performance status, histology, FIGO stage,
tumor grade, and tumor size was assessed by combining the two groups of women treated on
GOG 120 and 165 (Table 2). This grouping is based on the assumption that these factors have
similar associations with PFS and OS between studies. However, with the evolution of better
imaging modalities making surgical staging no longer required on GOG 165 as it was on GOG
120, outcome data from these two clinical trials are presented separately with an emphasis on
FIGO stage and the duration of RT. Survival (PFS and OS) probabilities were estimated using
the Kaplan-Meier method. Hazard ratios were estimated with 95% confidence intervals using
the Cox model, adjusted for covariates and protocol. In mutivariate analysis, all variables (age,
race, GOG performance status, histology, FIGO stage, tumor grade, and tumor size) were
categorical. The groups with a small number of patients were combined appropriately (GOG
performance status, tumor grade). The tumor size was defined as a dummy variable by cutting
at median (6 cm). In order to assess the association of RT duration with prognosis, 10 patients
who terminated RT due to disease progression were excluded from the analysis, and PFS and
OS were recalculated from the end of RT, rather than from the date of study entry. This strategy
was used to minimize the bias caused by “outcome-cause” analysis or RT being a time-
dependent variable. Since these two protocols were heterogeneous in staging as discussed
above (surgical versus clinical) and because the dose and duration of RT were different, the
analyses of PFS, OS and toxicity were conducted separately for the two protocols (Figures 1
– 4). Total RT duration was the elapsed time from the first day of RT until the completion of
external and intracavitary therapy. RT delay was defined as RT ≥10 week for GOG 120 and
RT ≥8 weeks for GOG 165, as prescribed by each protocol. All p values reported were two
sided, with p< 0.05 interpreted as statistically significant. Analyses were performed using SAS
9.1 (SAS Institute Inc., Cary, NC).

RESULTS
One hundred seventy-six patients treated on GOG 120 and 159 treated on GOG 165 who
received weekly cisplatin plus RT were included for this study. Patient characteristics are
shown in Table 1. Patient characteristics were comparable between the studies except that
women on GOG 165 had better performance status than those on GOG 120. Additionally, there
was a difference between protocols regarding staging methods, such that surgical staging was
required in GOG 120 but optional in GOG 165 (performed in 18% of study subjects).

At the time of this analysis, the median follow-up time for survival was 75 months for women
on GOG 120, with 80 (46%) patients having progressed or died compared with 45 months for
patients on GOG 165, with 71 (45%) women having progressed or died. The 4-year PFS and
OS for stage II patients was 64.2% and 68.1%, respectively for those treated on GOG 120, and
65.8% and 73.9% for those treated on GOG 165, compared to 51.4% and 55.4% for stage III/
IV patients respectively treated on GOG 120; and 37.7% and 42.7% respectively for those
treated on GOG 165. Interestingly, between-study comparisons of PFS and OS estimates
(stratified by FIGO stage) demonstrated no differences in PFS or OS for FIGO stage II patients.
However, a difference in PFS was suggested in FIGO stage III/IV patients (Figure 1), with
advanced stage patients on GOG 165 experiencing decreased PFS compared to those on GOG
120 (p=0.071 for log-rank test).

Pooled data from the two studies was used to assess the relationship between clinical-
pathologic factors and prognosis. After adjusting for other covariates and protocol, non-
Caucasian/non-African American women demonstrated a better prognosis (PFS, HR: 0.49,
p=0.007 and OS, HR: 0.42, p=0.003) compared to Caucasians, while patients with FIGO stage
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III/IV disease (PFS, HR: 1.88, p<0.001 and OS, HR: 1.98, p<0.001) compared to FIGO stage
II and those with poorly differentiated (grade 3) tumors (PFS, HR: 1.81, p<0.001 and OS, HR:
2.01, p<0.001) compared to grade 1 or grade 2, had an unfavorable prognosis. In multivariate
analysis (Table 2), patients with non-squamous cell histology did not have a statistically
significant difference in outcome compared with those with squamous type (PFS, HR: 1.40,
p=0.147 and OS, HR: 1.32, p=0.261). Interestingly, the association between age and survival
appeared non-linear, with women aged 51–60 years having the best prognosis (PFS, HR: 0.57,
p=0.027 and OS, HR: 0.56, p=0.031, compared to those ≤ 40 years).

For patients treated on GOG 120, the median RT duration was 60 days and 65 days respectively,
for stage II and stage III/IV; 17% of stage II patients and 42% of stage III/IV patients had RT
delay (longer than 10 weeks as defined by the protocol); there was no evidence that RT
prolongation was associated with worse prognosis (PFS, HR:1.09, p=0.764 and OS, HR:1.06,
p=0.843); the estimated PFS (since the end of RT) stratified by RT duration and stage is shown
in figure 2. For patients treated with GOG 165, the median RT duration was 51 days for stage
II patients and 53 days for stage III/IV patients, respectively; 16% of stage II patients and 45%
stage III/IV patients had RT delay (longer than 8 weeks as defined by the protocol); RT delay
was associated with worse prognosis (PFS, HR: 1.98, p=0.012 and OS, HR: 1.88, p=0.024)
and the results were consistent for both early and advanced stage patients; the estimated PFS,
stratified by RT duration and stage can be seen in figure 3. In summary, duration of RT was
not associated with clinical outcome after stratifying for stage among patients treated on GOG
120, whereas the association of RT duration was evident in both stage II and stage III/IV
patients treated on GOG 165.

Cisplatin administration (40 mg/m2 I.V. weekly × 6) was identical in both protocols; however,
only 50% of GOG 120 patients and 52% of GOG 165 patients completed all 6 cycles of
chemotherapy. There was no statistically significant difference in the PFS or OS between those
who received 6 cycles compared to 5 cycles for protocols 120 and 165 but this was not a
prospective comparison.

Hematologic, gastrointestinal (GI) and genitourinary (GU) adverse effects for both studies
were also compared. Stage II patients on GOG 165 (having a higher RT dose and larger lateral
radiation port) experienced more grade 3–4 GI toxicity than those on GOG 120 (stage II: 26%
vs 11%, p=0.006; stage III/IV: 25% vs 15%, p=0.170). There was a trend for patients with
stage II tumors treated on GOG 165 to have more grade 3–4 hematologic toxicity than stage
II patients treated on GOG 120 (33% vs 24%) but this was not statistically significant (p=0.129).
Genitourinary toxicity was rare and similar between studies. These results are shown in figure
4.

DISCUSSION
According to the National Comprehensive Cancer Network12, the current standard treatment
of women with FIGO stage IB2 to IVA cervical carcinoma with clinically negative aortic nodes
is pelvic RT (external and internal techniques delivering approximately 85 Gy to Point A) plus
concurrent chemotherapy (cisplatin 40 mg/m2 weekly for 6 cycles)6. Although the importance
of adding cisplatin to RT is well established, there have been no randomized trials investigating
variations in the dose or schedule of chemotherapy or the RT dose, schedule or technique; nor
has the relationship between common pathologic or clinical factors and this combination
regimen been investigated. Given this, we sought to generate hypotheses regarding the complex
interactions between these factors by analyzing and updating patient data from two recently
published GOG trials that used this combination regimen. This analysis was not intended to
change standard practice nor contradict the prospective objectives or conclusions of either of
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the treatment studies, but to explore questions which could be considered for prospective study
in future randomized trials.

GOG 1208 and GOG 1659 included as Arm 1 the previously described standard chemotherapy.
These two groups represent women treated similarly in two controlled clinical trials in which
pathologic and treatment data had been independently reviewed for accuracy and quality.

GOG 165 was developed after GOG 120 was completed, using a more aggressive RT regimen
consisting of a 4 Gy (5%) increase in the Point A dose and a reduced overall RT treatment time
(from 10 to 8 weeks). In addition, the lateral beam was increased to more adequately encompass
the posterior pelvis. These changes to RT were made in an effort to increase the therapeutic
index by improving local control without adding to toxicity.

Only patients with negative aortic lymph nodes were eligible for these protocols. However,
surgical staging required on GOG 120 was made optional on GOG 165. The rationale for this
modification was that radiographic imaging had developed (circa 1997) to the point that
surgical staging could be considered of limited benefit13. Clearly, this protocol-specific
distinction may explain why GOG 165 patients with stage III/IV disease had a worse prognosis
than their GOG 120 counterparts (Figure 1), and emphasizes the notion that standard
tomographic imaging (CT and MRI) may not be as accurate as surgical biopsies of the aortic
lymph nodes14. Whether positron emission tomography using fluoro-deoxyglocuse (FDG-
PET) may finally obviate the need for surgical staging remains unsettled, but this new
technique, not studied in these protocols, appears more sensitive and specific than CT or MRI.
15

In 1991, Stehman and colleagues performed an analysis of 626 women with locally advanced
cervical cancer treated with RT alone or RT plus non-platinum chemotherapy on one of three
GOG trials conducted between 1977 and 198511. None of these studies showed a statistically
significant difference in PFS or OS between the RT alone and chemotherapy-containing
experimental arms. Using multivariate analysis they showed that patient age, performance
status, aortic lymph node status, tumor size, and pelvic node status were independently
associated with PFS. While the current study excluded women with suspicious aortic nodes
and pelvic node status was not collected, it suggests (like the 1991 study) that age remains an
important prognostic factor. However, unlike the 1991 Stehman study that simply showed a
lower risk of recurrence and death for older patients, the current study demonstrated a bimodal
risk with both younger and older patients having a worse outcome and women aged 51–60
having the most favorable outcome. This association appears to be independent of other
prognostic factors in multivariate analysis. Interestingly, we found performance status and
tumor size less important than was reported in 1991, which may be explained by the smaller
sample size in the current report or by differences in the populations studied. Clearly, clinical
assessment of tumor size/volume based on physical exam as used in all of these studies is less
accurate than more objective imaging techniques. In both the Stehman paper and the current
analysis, FIGO stage was an important independent predictor of outcome, which is consistent
with almost all studies in this disease1,14,16.

Although assigning histological grade is subject to variability among pathologists, a significant
independent difference between grades 1–2 and grade 3 tumors relative to PFS and OS was
shown in the current report., This is consistent with most clinicopathologic studies of invasive
cervical carcinoma14,16,17. Although histologic subtype has often been considered a poor
prognostic factor14,16, one study has shown that adding cisplatin to RT may temper the poor
prognosis associated with glandular cancers17. In the current report, although adenocarcinoma
and adenosquamous histologies represented only about 10% of cases, there was not a
significant difference in prognosis compared to squamous cell tumors.
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The association between ethnicity and prognosis after therapy for cervical cancer is
controversial. Clearly, a disproportionate number of cervical cancer deaths occur among racial/
ethnic minorities, particularly African Americans18,19. The current study suggests that
African American women can achieve the same, or better, level of survival compared to
Caucasian women, and that other minorities including Asians and Hispanics have the best
prognosis, apparently independent of other prognostic factors. The explanation for the latter
finding is unclear but may be related to differences in comorbidities including vascular disease,
smoking or nutrition.

The foregoing factors (age, ethnicity, histological cell type, tumor grade, tumor stage, primary
lesion size) cannot be altered at the time of diagnosis; in contrast, it is possible that other
modifiable factors such as variations in RT or chemotherapy administration may improve
survival or decrease toxicity. Although every effort was made to strictly adhere to the
prescribed treatment algorithm of each protocol, unavoidable minor variations in
chemotherapy (e.g. number of cycles) and RT (e.g. dose, field size, duration) occurred in GOG
120 and GOG 165, raising important questions regarding the impact of these deviations. While
the complex interaction between these factors is difficult to determine, some interesting
observations can be made.

Although the goal of standard practice is to minimize toxicity and maximize outcome, at times
one may be sacrificed for the other20,21. For instance, logic would suggest that a higher RT
dose delivered over a shorter period of time to a larger treatment volume would result in both
increased toxicity and improved cure rates20. Because of differences in eligibility especially
related to surgical staging, we could not completely evaluate the impact of the higher RT dose
and shortened treatment time associated with GOG 165 compared to GOG 120. However, there
was a suggestion of more toxicity, predominantly to the rectum among patients treated on the
more dose intense GOG 165. Unfortunately, the GOG does not evaluate the timing of these
treatment-related toxicities making it difficult to estimate the timeline of this adverse event.

Although there appears to be a complex interaction between clinical/pathologic factors and RT
duration, the later variable may influence prognosis in some subsets of patients. Women on
GOG 165 who were to be treated in under eight weeks according to the protocol demonstrated
a worse PFS (Figure 3) with prolonged (delayed for any reason) RT (≥ 8 weeks) as well as a
shorter OS (data not shown). However, the poor prognostic significance of prolonged RT was
not evident in GOG 120 (Figure 2) where the treatment duration goal was 10 weeks. One might
speculate that subtle variations in treatment time such as those due to bad-weather, holidays
or unfavorable tumor geometry might impact prognosis very little if every reasonable effort is
made to treat patients according to “protocol” but that more prolonged delays in RT may be
clinically important and lead to a worse outcome6,12,14. Indeed, similar to other
investigations21,22, prolonged RT duration in GOG 165 appeared to be highly associated with
advanced (FIGO IIIB) stage, which probably relates to a poorer response to RT 22,23 as well
as tumor extent and/or size. Based on these observations, prolonged RT may be frequently
confounded by adverse tumor characteristics, and overall treatment time may be a proxy
variable for other predictors of poor prognosis24.

RT delays may become more common with the addition of increasingly aggressive
chemotherapy to pelvic RT. Increased myelosuppression associated with chemotherapy
doublets may lead to “breaks” in the radiation schedule, thus prolonging treatment time.
Importantly, recent retrospective analyses of other cooperative group trials using methods
similar to the current report but involving other tumor types (e.g. lung cancer) have led to
parallel conclusions suggesting that, in the new era of combined chemotherapy and radiation,
prolonged radiation treatment time may be associated with decreased survival 25.
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Prognostic factors commonly associated with survival in cervical cancer remain evident in the
era of combination cisplatin-based chemotherapy and RT. Surgical staging in the current era
of FDG-PET remains controversial, but clinical staging by CT or MRI may not detect aortic
metastases (especially in stage III/IV patients) as evidenced by the improved survival
associated with GOG 120 (surgical staging required) compared to 165 (surgical staging
optional). Moreover, RT prolongation in patients with clinical staging (as in GOG 165) may
be detrimental. These observations are potentially important, but require confirmation.

ARTICLE PRÉCIS
Prognostic clinical and pathologic factors are examined among patients with locally advanced
cervical cancer treated with chemotherapy and radiation on two Gynecologic Oncology Group
Trials.
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Figure 1.
Estimated Progression-Free Survival for GOG 120 and GOG 165 by FIGO Stage
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Figure 2.
Estimated Progression-Free Survival for GOG 120 by FIGO Stage and RT Duration
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Figure 3.
Estimated Progression-Free Survival for GOG 165 by FIGO Stage and RT Duration
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Figure 4.
Grade 3 or 4 Toxicities by Protocol and FIGO stage
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TABLE 1
PATIENT CHARACTERISTICS

GOG 120 (n=176) GOG 165 (n=159) Total (n=335)

Characteristic No. (%) No. (%) No. (%)

Age (years); Median (Range) 47 (25–80) 48 (27–78) 47 (20–80)

 ≤ 40 56 (31.8) 34 (21.4) 90 (26.9)
 41–50 50 (28.4) 52 (32.7) 102 (30.5)
 51–60 34 (19.3) 35 (22.0) 69 (20.6)
 > 60 36 (20.5) 38 (23.9) 74 (22.1)
Race
 Caucasian 101 (57.4) 98 (61.6) 199 (59.4)
 African American 45 (25.6) 29 (18.2) 74 (22.1)
 Hispanic 24 (13.6) 22 (13.8) 46 (13.7)
 Asian/Pacific Island 5 (2.8) 10 (6.3) 15 (4.5)
 Other 1 (0.6) 0 (0.0) 1 (0.3)
GOG Performance Status
 0 104 (59.1) 129 (81.1) 233 (69.6)
 1 63 (35.8) 26 (16.4) 89 (26.6)
 2 9 (5.1) 4 (2.5) 13 (3.9)
Histology
 Squamous 157 (89.2) 135 (84.9) 292 (87.2)
 Adenosquamous 13 (7.4) 10 (6.3) 23 (6.9)
 Adenocarcinoma 5 (2.8) 10 (6.3) 15 (4.5)
 Other 1 (0.6) 4 (2.5) 5 (1.5)
Tumor Grade
 1 15 (8.5) 12 (7.6) 27 (8.1)
 2 116 (65.9) 87 (54.7) 203 (60.6)
 3 45 (25.6) 60 (37.7) 105 (31.3)
FIGO Stage
 IIB 102 (58.0) 106 (66.7) 208 (62.1)
 IIIA 3 (1.7) 0 (0.0) 3 (0.9)
 IIIB 67 (38.1) 47 (29.6) 114 (34.0)
 IVA 4 (2.3) 6 (3.8) 10 (3.0)
Surgical Staging
 Yes 176 (100.0) 29 (18.2) 205 (61.2)
 No 0 (0.0) 130 (81.8) 130 (38.8)

Tumor Size (cm); Median (Range) 6.0 (2.0–12.0) 6.0 (2.0–12.0) 6.0 (2.0–12.0)

 ≤ 4.0 25 (14.2) 33 (20.8) 58 (17.3)
 4.1–5.0 22 (12.5) 32 (20.1) 54 (16.1)
 5.1–6.0 49 (27.8) 34 (21.4) 83 (24.8)
 6.1–7.0 27 (15.3) 26 (16.4) 53 (15.8)
 7.1–8.0 30 (17.1) 24 (15.1) 54 (16.1)
 > 8.0 23 (13.1) 10 (6.3) 33 (9.9)
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TABLE 2
MULTIVARIATE ANALYSIS OF PROGNOSTIC FACTORS

Progression-Free Survival Overall Survival

Prognostic Factor HR (95% CI) p-value HR (95% CI) p-value

Age (years)
 ≤ 40 Referent Referent
 41–50 0.87 (0.57–1.31) 0.496 0.76 (0.49–1.17) 0.210
 51–60 0.57 (0.34–0.94) 0.027 0.56 (0.34–0.95) 0.031
 > 60 0.90 (0.57–1.42) 0.640 0.93 (0.58–1.50) 0.767
Race
 Caucasian Referent Referent
 African American 1.09 (0.74–1.61) 0.657 0.90 (0.60–1.36) 0.623
 Other 0.49 (0.29–0.82) 0.007 0.42 (0.24–0.74) 0.003
Peformance Status
 0 Referent Referent
 1 or 2 1.04 (0.73–1.49) 0.835 1.06 (0.73–1.53) 0.766
Histology
 Squamous Referent Referent
 Non-Squamous 1.40 (0.89–2.21) 0.147 1.32 (0.81–2.16) 0.261
FIGO Stage
 II Referent Referent
 III/IV 1.88 (1.34–2.63) <0.001 1.98 (1.39–2.81) <0.001
Tumor Grade
 1 or 2 Referent Referent
 3 1.81 (1.30–2.54) <0.001 2.01 (1.42–2.85) <0.001
Tumor Size (cm)
 < 6.0 Referent Referent
 ≤6.0 1.24 (0.86–1.79) 0.247 1.14 (0.78–1.67) 0.501

HR: Hazard Ratio; CI: 95% Confidence Interval.

HR, CI and p-value reported from Cox model.
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