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Abstract

Objectives—Brachytherapy plays an important role in the treatment of cervical cancer. While
small trials have shown comparable survival outcomes between high (HDR) and low-dose rate
(LDR) brachytherapy, little data is available in the US. We examined the utilization of HDR
brachytherapy and analyzed the impact of type of brachytherapy on survival for cervical cancer.

Methods—Women with stage IB2—I1VVA cervical cancer treated with primary (external beam and
brachytherapy) radiotherapy between 2003-2011 and recorded in the National Cancer Database
(NCDB) were analyzed. Generalized linear mixed models and Cox proportional hazards
regression were used to examine predictors of HDR brachytherapy use and the association
between HDR use and survival.

Results—A total of 10,564 women including 2681 (25.4%) who received LDR and 7883
(74.6%) that received HDR were identified. Use of HDR increased from 50.2% in 2003 to 83.9%
in 2011 (P<0.0001). In a multivariable model, year of diagnosis was the strongest predictor of use
of HDR. While patients in the Northeast were more likely to receive HDR therapy, there were no
other clinical or socioeconomic characteristics associated with receipt of HDR. In a multivariable
Cox model, survival was similar between the HDR and LDR groups (HR=0.93; 95% 0.83-1.03).

© 2014 Elsevier Inc. All rights reserved.

Corresponding Author: Jason D. Wright, M.D., Division of Gynecologic Oncology, Deﬁgﬁrtment of Obstetrics and Gynecology,
Columbia University College of Physicians and Surgeons, 161 Fort Washington Ave, 8" Floor, New York, NY 10032, Telephone:
(212) 305-3410, Fax: (212) 305-3412, jw2459@columbia.edu.

The authors have no conflicts of interest or disclosures.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our

customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of

the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Patankar et al. Page 2

Similar findings were noted in analyses stratified by stage and histology. Kaplan-Meier analyses
demonstrated no difference in survival based on type of brachytherapy for stage 11B (P=0.68), 111B
(P=0.17), or IVA (P=0.16) tumors.

Conclusions—The use of HDR therapy has increased rapidly. Overall survival is similar for
LDR and HDR brachytherapy.

Introduction

Radiation therapy has long been the mainstay of treatment for advanced stage cervical
cancer. Radiation is delivered in the form of external beam therapy in combination with
intracavitary brachytherapy. Brachytherapy allows dose escalation to the cervix and
surrounding tissues and is critical in improving local control and decreasing the risk of
pelvic relapse.12

Intracavitary radiation typically relies on low-dose rate (LDR) brachytherapy which delivers
radiation at a dose of 0.4-2 Gray (Gy)/hour.3 The radiation sources are loaded into an
intrauterine tandem and vaginal ovoid delivery system that is placed while the patient is
under anesthesia in the operating room. Patients are typically hospitalized after placement of
the applicator for 24-72 hours to allow radiation delivery of LDR treatments. The source
positions and dosing of LDR brachytherapy have been well defined for several decades.

More recently, high-dose rate (HDR) brachytherapy has been explored for the treatment of
cervical cancer. HDR brachytherapy delivers a dose >12 Gy/hour, and is typically delivered
in the outpatient setting through multiple applicator placements that are left in place for a
short duration. Advantages of HDR brachytherapy include greater patient convenience and
ease of administration, as well as the ability to optimize dosing to normal tissues.

Outcomes after LDR and HDR brachytherapy have been compared in a number of
retrospective, institutional studies as well as in four prospective randomized trials.24-11 The
randomized trials noted similar survival outcomes for the two brachytherapy techniques,
however, all four studies were conducted outside of the U.S. and have been criticized for a
number of methodologic limitations including the inclusion of diverse patient populations
and the utilization of a variety of different radiation techniques.2’ Given the limited data
describing the safety and use of HDR brachytherapy in the U.S., we performed a population-
based analysis to examine the patterns of brachytherapy use and outcomes for women with
cervical cancer undergoing primary radiation therapy.

Materials and Methods

Data Source and Patient Selection

The National Cancer Data Base (NCDB) was used for analysis. NCDB is a nationwide
registry developed and sponsored by the American College of Surgeons and American
Cancer Society.1213 The database records all patients with newly diagnosed invasive
cancers from over 1500 Commission on Cancer (CoC) affiliated hospitals located
throughout the United States. The NCDB catalogs data on patient demographic factors,
tumor characteristics and treatment data, staging, and survival.12:13 Data are abstracted by
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trained registrars and is audited regularly to ensure accuracy. It is estimated that nearly 78%
of women with invasive cervical cancer in the U.S. are recorded in NCDB.14 The Columbia
University Institutional Review Board deemed the study exempt.

Women with stage IB2-IVVA cervical cancer diagnosed from 2003-2011 were included.
Only patients who underwent primary radiotherapy with combination external beam
radiation and intracavitary brachytherapy were included in the analysis. Further, the cohort
was limited to those women with specific documentation of receipt of either LDR or HDR
brachytherapy. NCDB only reports survival data on patients with at least five years of
follow-up. Therefore, all survival analyses were limited to patients treated from 2003-2006.

Clinical and Demographic Characteristics

Demographic data analyzed included age (<40, 40-49, 50-59, 60-69, =70 years), race
(white, black, Hispanic, other or unknown), income (median household income in a patient’s
zip code), education (percentage of adults in a patient’s zip code that did not graduate high
school; <14%, 14-19.9%, 20-28.9%, =29%, unknown) and insurance status (commercial,
Medicare, Medicaid, uninsured and unknown. Comorbidity was measured using the Deyo
classification of the Charlson comorbidity score (0, 1, >2).1516 Tumor stage (stages I1B2—
IVA) and grade (1, 2, 3, unknown) were noted for each patient. Tumor histology was
classified as squamous, adenosquamous, adenocarcinoma and other.

Hospital characteristics analyzed included region (Northeast, Midwest, South, or West) and
location (metropolitan, urban, rural). Based on the ACS CoC criteria, hospitals are also
classified as academic/research cancer centers or community cancer centers.13 Hospital
volume was estimated as annualized volume. We calculated the total number of patients
treated at a given hospital divided by the number of years in which a given hospital treated
at least one patient.1718 Patients were then stratified into four approximately equal volume
quartiles: lowest (<2 cases/year), second (2.00-3.25 cases/year), third (3.26-5.37 cases per
year), and highest (=5.37 cases/year).

Treatment quality was captured through measurement of use of chemotherapy (yes, no and
unknown) and through duration of radiation therapy.1® Radiation therapy encompassed prior
radiation treatment and was grouped as: <6 weeks, 6-10 weeks, 10 weeks-6 months, >6
months, and unknown.

Statistical Analysis

Frequency distributions between categorical variables were compared using ¥ tests and
trends analyzed using Mantel-Haenszel tests. The association between the clinical and
demographic characteristics and use of HDR brachytherapy was examined using
multivariable mixed effects log-linear regression models. To account for hospital-level
clustering, these models included a random-intercept for the hospital in which the radiation
was administered. The models included all clinically relevant demographic, clinical, and
oncologic variables. Results are reported as risk ratios (RR) with 95% confidence intervals
(CI).
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Overall survival was estimated as the number of months from diagnosis until death from any
causes. Patients who were alive at last follow-up were censored. Stage-specific Kaplan-
Meier curves were developed to compare survival between women who received LDR and
HDR brachytherapy. The log-rank test was used to compare the curves. Marginal Cox
proportional hazards models were developed to evaluate the association between type of
brachytherapy and survival while adjusting for other clinical and demographic
characteristics and accounting for hospital level clustering.

A number of sensitivity analyses were performed. First, separate survival analyses were
performed stratified by histology (either squamous cell carcinomas or adenocarcinomas).
Second, stage-specific Cox models were developed in which the analyses were limited to
patients with either stage 11 or stage 111 neoplasms. All hypothesis tests were two-sided. A P-
value of <0.05 was considered statistically significant. All analyses were conducted using
SAS version 9.4 (SAS Institute Inc, Cary, North Carolina).

A total of 10,564 women with locally advanced cervical cancer treated at 960 hospitals were
identified. The cohort included 2681 (25.4%) who received LDR brachytherapy and 7883
(74.6%) who received HDR brachytherapy. The use of HDR brachytherapy increased from
50.2% in 2003 to 83.9% in 2011 (P<0.0001) (Figure 1).

Table 1 displays the clinical and demographic characteristics of the cohort. In the unadjusted
analysis, HDR brachytherapy was more commonly utilized in more recent years (P<0.0001),
in white women (P<0.0001), in those with higher median zip code income (P<0.0001), and
in patients with commercial insurance (P=0.0004). HDR brachytherapy use was also
associated with treatment in the Northeast (P<0.0001), treatment at a comprehensive
community cancer program (P<0.0001) and with treatment at higher volume hospitals
(P<0.0001). There was no statistically significant association between tumor histology,
grade, or stage and type of brachytherapy utilized.

In a multivariable model of factors associated with use of HDR brachytherapy, year of
diagnosis was significantly associated with receipt of HDR treatment (Table 2). Compared
to 2003, the risk ratios for receipt of HDR treatment increased each year from 1.23 (95% Cl,
1.05-1.43) in 2004 to 1.61 (95% ClI, 1.39-1.87) in 2011. The only other factor associated
with use of HDR therapy was area of residence; compared to patients treated in the
Northeast, residents in the Midwest (RR=0.87; 95% CI, 0.79-0.96) and South (RR=0.88;
95% ClI, 0.80-0.97) were less likely to receive HDR therapy. There were no statistically
significant associations between any of the clinical or demographic characteristics and
receipt of HDR brachytherapy.

Within the survival cohort, the median follow-up was 46.42 months (IQR, 18.91-75.60
months) for women who received LDR brachytherapy and 47.86 months (IQR, 19.19-74.22
months) in those who received HDR treatment. In a multivariable Cox proportional hazards
model there was no association between HDR brachytherapy use and survival (HR=0.93;
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95% ClI, 0.83-1.03) (Table 3). Age, race, insurance status, comorbidity, histology, stage,
duration of radiation therapy and use of chemotherapy were all associated with survival.

When stratified by stage, use of HDR brachytherapy was not associated with survival for
either stage 11 (HR=0.98; 95% Cl, 0.83-1.16) or Il (HR=0.91; 95% ClI, 0.78-1.07)
neoplasms (Table 3). Likewise, when the analysis was limited only to women with stage
I11B cancers, there was no association between use of HDR brachytherapy and survival
(HR=0.94; 95% Cl, 0.79-1.11) (Supplemental Table). Similarly, when stratified by
histology, HDR brachytherapy was not associated with survival for either squamous cell
carcinomas (HR=0.95; 95% CI, 0.84-1.06) or adenocarcinomas (HR=0.77; 95% CI, 0.50-
1.18).

Overall survival at 1, 3, and 5-years for LDR and HDR brachytherapy were 88.0% (95% Cl,
86.2-89.8%) vs. 89.9% (95% Cl, 88.7-91.0%); 62.1% (95% CI, 59.4—-64.8%) vs. 65.4%
(95% Cl, 63.5-67.3%); and 53.0% (95% ClI, 50.2-55.9%) vs. 55.8% (95% CI, 53.8-57.9%),
respectively (Table 4). Across all stages, 1, 3, and 5-year survival estimates overlapped for
the two types of brachytherapy. Similar findings were seen in a series of Kaplan-Meier
analyses that were stratified by stage. Type of brachytherapy was not associated with
survival for women with stage 11B (P=0.68), I1I1B (P=0.17), or stage IVA (P=0.16) tumors
(Figure 2).

Discussion

These data suggest that the use of HDR brachytherapy has increased rapidly in the United
States. In 2011, nearly 84% of women with newly diagnosed cervical cancer who received
primary radiotherapy were treated with HDR therapy. Importantly, survival is similar for
women with stage IB2—I1VVA cervical cancer treated with LDR and HDR brachytherapy.

Four randomized trials of LDR vs. HDR brachytherapy for cervical cancer have
demonstrated equivalent survival outcomes.>6:810 A recent meta-analysis that pooled data
from these studies and included 1265 women, found no difference in 3 (70% vs. 66%), 5
(60% vs. 55%), or 10-year (53% vs. 44%) overall survival between LDR and HDR therapy,
respectively.” Similarly, the analysis found no differences in disease specific survival,
relapse-free survival, local control, or patterns of failure between the two treatment
modalities.” While the quality of evidence from these trials was judged to be low to
moderate, observational data in general has also reported equivalent survival outcomes for
the two types of intracavitary systems.247:9.11.20-24 Oyr population-based data is in accord
with these findings; overall, we noted similar survival outcomes for women treated with
LDR and HDR brachytherapy.

The most controversial area for the use of HDR brachytherapy has been for women with
bulky stage 111 tumors. One report of 124 women with stage |11 tumors noted that 5-year
survival was lower for women treated with HDR compared to LDR brachytherapy (36% vs.
46%).* While a second study noted similar findings (survival rate 58% for LDR vs. 33% for
HDR), one study found that survival for women with stage 111 tumors was actually better in
those treated with HDR intracavitary therapy (3-year survival 37% for LDR vs. 54% for
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HDR).2:11 While the etiology of discrepancy in outcomes is unclear, it has been suggested
that early initiation of HDR therapy may provide inadequate coverage of the outer margins
of tumors, highlighting the need for 3D imaging and careful treatment planning. In our
stratified analyses, we noted no difference in survival when patients with stage Il tumors or
specifically stage 111B neoplasms were analyzed separately.

Prior work has suggested that patterns of use of brachytherapy are highly variable in the
United States.25-27 A survey undertaken by the American Brachytherapy Society in the late
1990’s found that 40% of the providers did not utilize brachytherapy in the treatment of
cervical cancer. Of those who included brachytherapy in their treatment plans, 24% utilized
HDR therapy.2> A second patterns of care study found that the use of HDR brachytherapy
increased from 9% in 1992-1994 to 15% in 1996-1999.28 In a follow-up study analyzing
care from 2005-2007, these investigates noted a sharp increase in use of HDR to 69%.27
Our data from the NCDB suggest that HDR has become widely accepted in the U.S. HDR is
now the predominant modality of brachytherapy and rose from 50% in 2003 to 84% in 2011.

While LDR brachytherapy has been in use for several decades, utilization of HDR therapy
offers a number of advantages for patients and providers. Compared to LDR therapy, HDR
brachytherapy allows outpatient treatment, requires shorter times, is associated with greater
patient convenience, allows individualized treatment planning and source optimization, and
may allow greater safety for treatment personnel.228:29 |mportantly, our data suggest that
outcomes of HDR and LDR brachytherapy among patients in the United States are similar
and provide support for use of HDR therapy.

While our study benefits from the inclusion of a large sample of patients treated across over
900 hospitals, we recognize a number of important limitations. First, tumor registry data
may under-report the use of brachytherapy.3%:31 As the goal of our analysis was specifically
to compare different types of brachytherapy, a priori we chose to restrict our cohort to only
those women in whom we could specifically identify not only the use of brachytherapy, but
also the particular type of treatment. However, we recognize that a small number of women
who received intracavitary therapy may not have been captured. Second, we are unable to
capture specific details of radiation planning and delivery including dose, fields, and
fractionation schedule. While these factors influence outcomes, these features likely varied
across patients in both groups. Third, it is unclear why there were some imbalances between
treatment groups including in the duration of treatment. Fourth, we are unable to determine
the intent of treatment and, as such, some patients may have received palliative and not
curative intent treatment. Lastly, NCDB lacks data on toxicity, quality of life, and patient
reported outcomes. From a patient standpoint, these outcomes have an important impact on
medical decision-making and preferences and warrant future study.

These data indicate that the use of HDR brachytherapy has increased rapidly among women
with cervical cancer receiving primary radiation therapy in the U.S. Encouragingly, survival
appears to be similar for LDR and HDR intracavitary therapy. Given the advantages of HDR
therapy for patients and providers, our findings that survival is similar for LDR and HDR
brachytherapy provides support for the use of HDR therapy in women undergoing primary
radiation therapy for cervical cancer. Further work is needed to compare the cost
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effectiveness of LDR and HDR brachytherapy and to explore the impact of each treatment
modality on patient reported outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Trends in use of low-dose rate (LDR) and high-dose rate (HDR) brachytherapy from 2003—

2011.
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Figure 2C.
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Figure 2.
Kaplan-Meier analysis of survival for cervical cancer stratified by stage and type of

intracavitary therapy (LDR or HDR) administered. 2A. Stage I1B. 2B. Stage 111B. 2C. Stage
IVA.
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Table 2

Multivariable model of predictors of HDR brachytherapy use.

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

HDR

Year of diagnosis
2003

Referent

2004 1.23 (1.05-1.43)"
2005 1.34 (1.15-1.56)"
2006 1.34 (1.15-1.56)"
2007 1.42 (1.22-1.65)""
2008 1.47 (1.26-1.70)""
2009 1.47 (1.27-1.71)F
2010 1.55 (1.34-1.80)""
2011 1.61 (1.39-1.87)""
Age
<40 Referent
40-49 1.02 (0.95-1.08)
50-59 1.02 (0.94-1.10)
6069 1.01 (0.93-1.08)
>70 1.02 (0.92-1.12)
Race

White Referent
Black 0.98 (0.87-1.11)
Hispanic 0.99 (0.87-1.12)
Other 1.00 (0.78-1.27)
Unknown 1.00 (0.90-1.12)

Zip code income
<$30,000
$30,000-$34,999
$35,000-$45,999

Referent
1.01 (0.94-1.09)
1.03 (0.94-1.12)

>$46,000 1.03 (0.95-1.11)
Unknown 0.98 (0.13-7.28)
Education
<14% Referent
14-19.9% 1.00 (0.93-1.07)
20-28.9% 0.98 (0.91-1.06)
>29% 0.98 (0.90-1.07)
Unknown 1.05 (0.14-7.73)
Insurance status
Commercial Referent
Medicare 0.97 (0.89-1.06)
Medicaid 1.01 (0.93-1.10)
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HDR

Uninsured
Other
Unknown
Comorbidity
0
1
22
Region
Northeast
Midwest

South

West
Metropolitan location
Metropolitan
Urban
Rural
Unknown
Hospital type
Academic
Comprehensive community cancer program
Community cancer program
Other
Hospital volume
Lowest
Second
Third
Highest
Histology
Squamous
Adenocarcinoma
Adenosquamous
Other
Grade
1
2
3
Unknown
Sage
1B2
1A
11B
1INOS

Gynecol Oncol. Author manuscript; available in PMC 2016 March 01.

1.03 (0.86-1.23)
0.99 (0.79-1.23)
1.02 (0.96-1.09)

Referent
0.98 (0.91-1.05)

0.96 (0.83-1.11)

Referent

0.87 (0.79-0.96)"

0.88 (0.80-0.97)"

1.12 (1.00-1.23)

Referent
0.98 (0.82-1.17)
0.98 (0.84-1.14)
1.02 (0.95-1.09)

Referent
1.02 (0.89-1.17)
1.08 (0.96-1.23)
1.30 (0.87-1.95)

Referent
0.98 (0.89-1.07)
1.06 (0.96-1.17)
1.05 (0.93-1.20)

Referent
1.04 (0.89-1.21)
1.01 (0.91-1.13)
1.01 (0.93-1.09)

Referent
0.99 (0.88-1.11)
1.01 (0.90-1.13)
1.00 (0.89-1.12)

Referent
0.97 (0.80-1.19)
0.99 (0.91-1.07)
0.95 (0.85-1.05)
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HDR

1A

1B

IHHINOS

IVA
Chemotherapy

No

Yes

Unknown

Radiation duration

6-10 weeks

<6 weeks

10 weeks-6 months

>6 months

Unknown

1.01 (0.87-1.19)
0.98 (0.90-1.06)
1.03 (0.83-1.28)
0.96 (0.83-1.12)

Referent
1.02 (0.94-1.10)
1.09 (0.86-1.38)

Referent
0.97 (0.91-1.02)
0.93 (0.87-1.00)
0.95 (0.67-1.35)
0.95 (0.83-1.10)

*
P<0.05,

*

*
P<0.0001
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Table 3

Cox proportional hazards models of death.

All patients (n=3834)

Stage 11 (n=1914)

Stage 111 (n=1467)

Brachytherapy
LDR
HDR

Year of diagnosis

2003
2004
2005
2006
Age
<40
40-49
50-59
60-69
270
Race
White
Black
Hispanic
Other

Unknown
Zip code income
<$30,000

$30,000-$34,999
$35,000-$45,999

>$46,000
Unknown
Education
<14%
14-19.9%
20-28.9%
229%
Unknown
Insurance status
Commercial

Medicare
Medicaid

Uninsured

Other

Referent
0.93 (0.83-1.03)

Referent
0.94 (0.80-1.11)
0.97 (0.83-1.15)
0.94 (0.80-1.11)

Referent
1.07 (0.91-1.26)

1.06 (0.89-1.25)
1.14 (0.94-1.37)

1.48 (1.19-1.83)"

Referent

1.03 (0.91-1.18)
0.75 (0.63-0.90)"

0.70 (0.53-0.93)"
1.05 (0.70-1.58)

Referent
0.87 (0.74-1.03)
0.88 (0.74-1.04)
0.83 (0.67-1.02)
0.83 (0.58-1.20)

Referent
0.95 (0.79-1.13)
0.98 (0.82-1.17)
0.92 (0.75-1.14)

NA

Referent

*

1.24 (1.06-1.46)

1.19 (1.04-1.35)"
0.97 (0.81-1.16)
1.26 (0.77-2.04)

Referent
0.98 (0.83-1.16)

Referent
0.87 (0.69-1.10)
1.08 (0.84-1.38)
0.87 (0.69-1.11)

Referent

1.34 (1.05-1.70)"
0.98 (0.75-1.29)
1.19 (0.89-1.58)

1.49 (1.11-2.00)"

Referent

0.90 (0.73-1.12)
0.56 (0.42-0.75)"

0.55 (0.36-0.84)"
1.06 (0.58-1.95)

Referent
0.81 (0.63-1.04)
0.86 (0.68-1.08)
0.83 (0.60-1.13)
0.93 (0.51-1.67)

Referent
0.93 (0.72-1.21)
1.05 (0.80-1.36)
0.86 (0.64-1.15)

NA

Referent

*

1.63 (1.30-2.06)"

1.39 (1.12-1.72)"
0.97 (0.72-1.31)
1.11 (0.54-2.28)

Referent
0.91 (0.78-1.07)

Referent
0.94 (0.73-1.22)
0.88 (0.68-1.12)
0.92 (0.71-1.18)

Referent
0.85 (0.66-1.10)

1.00 (0.78-1.27)
1.10 (0.83-1.47)
1.34 (0.98-1.84)

Referent
1.10 (0.90-1.34)
0.90 (0.70-1.16)

0.72 (0.47-1.10)

1.19 (0.65-2.17)

Referent
0.92 (0.70-1.21)
0.98 (0.75-1.30)
0.86 (0.63-1.17)
0.91 (0.54-1.53)

Referent
0.98 (0.77-1.24)
0.90 (0.70-1.15)
1.01 (0.75-1.36)

NA

Referent
0.97 (0.77-1.22)

0.98 (0.81-1.19)

0.97 (0.75-1.25)
1.08 (0.53-2.21)
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All patients (n=3834)

Stage Il (n=1914)

Stage 111 (n=1467)

Unknown

Comorbidity
0
1
22

Region
Northeast
Midwest
South
West

Metropolitan location
Metropolitan
Urban
Rural
Unknown
Hospital type
Academic
Community cancer program

Comprehensive community cancer program

Other
Hospital volume

Lowest

Second

Third

Highest
Histology

Squamous

Adenocarcinoma

Adenosgquamous
Other

Grade

1

2

3

Unknown
Sage

1B2

1A

11B

1INOS

1.18 (0.86-1.62)

Referent

1.25 (1.08-1.46)"

*

1.75 (1.31-2.33)"

Referent
1.02 (0.89-1.16)
1.04 (0.91-1.19)
0.98 (0.81-1.18)

Referent
1.08 (0.95-1.22)
0.88 (0.65-1.20)
0.85 (0.62-1.17)

Referent
1.23 (1.00-1.51)
1.12 (1.00-1.25)

1.50 (0.61-3.73)

Referent
1.13 (0.98-1.30)
0.98 (0.85-1.14)
1.12 (0.97-1.28)

Referent

1.24 (1.05-1.45)"
1.30 (0.96-1.76)

1.27 (1.06-1.54)"

Referent
1.12 (0.88-1.42)
1.29 (1.01-1.64)
1.06 (0.83-1.34)

Referent

1.36 (0.60-3.11)
1.38 (1.12-1.70)"

1.30 (1.01-1.68)"

1.76 (1.11-2.80)"

Referent
1.01 (0.80-1.28)

*

2.78 (1.74-4.45)"

Referent
1.07 (0.87-1.31)
1.16 (0.94-1.43)

1.32 (1.01-1.72)"

Referent
1.09 (0.89-1.33)
0.69 (0.42-1.12)
0.58 (0.33-1.00)

Referent
1.33 (0.98-1.81)
1.03 (0.87-1.21)

1.73 (0.83-3.60)

Referent
1.13 (0.92-1.39)
0.92 (0.74-1.15)
0.99 (0.80-1.23)

Referent
1.20 (0.93-1.56)

1.05 (0.63-1.73)

1.37 (1.00-1.86)"

Referent
1.20 (0.80-1.80)
1.44 (0.96-2.15)
1.11 (0.74-1.65)

Referent
0.94 (0.42-2.09)

0.86 (0.39-1.91)

0.97 (0.62-1.53)

Referent

*

1.38 (1.13-1.69)
1.17 (0.82-1.68)

Referent
0.96 (0.79-1.16)
1.02 (0.85-1.22)
0.90 (0.71-1.13)

Referent
1.09 (0.90-1.32)
0.82 (0.50-1.34)
0.98 (0.65-1.47)

Referent

1.20 (0.85-1.71)

*

1.20 (1.03-1.38)
0.58 (0.05-6.11)

Referent
1.10 (0.89-1.35)
0.95 (0.77-1.16)
1.18 (0.98-1.44)

Referent

1.43 (1.11-1.85)"
1.47 (0.93-2.32)
1.19 (0.92-1.53)

Referent
0.93 (0.69-1.27)
1.13 (0.82-1.56)
0.94 (0.69-1.28)

Gynecol Oncol. Author manuscript; available in PMC 2016 March 01.

Page 21



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Patankar et al.

All patients (n=3834)

Stage Il (n=1914)

Stage 111 (n=1467)

1A
1B
11 NOS
IVA

Chemotherapy
No
Yes
Unknown
Radiation duration
6-10 weeks

<6 weeks

10 weeks-6 months

>6 months

Unknown

2.22 (1.60-3.09)"*

2.47 (2.02-3.01)""
1.97 (1.27-3.04)"

*

3.52 (2.63-4.72)"

Referent
*

0.71 (0.61-0.82)"

0.50 (0.25-0.98)""

Referent

1.05 (0.94-1.18)

1.16 (1.02-1.32)"
1.47 (0.81-2.67)

1.03 (0.81-1.32)

Referent

0.71 (0.59-0.86)"
0.62 (0.27-1.41)

Referent

1.02 (0.85-1.22)
1.33 (1.09-1.62)"

2.49 (1.02-6.09)"
0.98 (0.63-1.51)

Referent
1.04 (0.78-1.39)

0.84 (0.51-1.36)

Referent

*

0.78 (0.61-0.99)
0.51 (0.21-1.23)

Referent
1.16 (0.97-1.38)
1.04 (0.88-1.23)

1.01 (0.37-2.76)

0.84 (0.53-1.35)

*
P<0.05,

*

*
P<0.0001
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