
Telomere Length and Mortality Following a Diagnosis of Ovarian 
Cancer

Joanne Kotsopoulos1,2, Jennifer Prescott3,4, Immaculata De Vivo3,4, Isabel Fan5, John 
Mclaughlin5, Barry Rosen6,7, Harvey Risch8, Ping Sun1, and Steven A. Narod1,2

1Women’s College Research Institute, Women’s College Hospital, 790 Bay Street, 7th Floor, 
Toronto, ON, Canada

2Dalla Lana School of Public Health, University of Toronto, 155 College Street Health Science 
Building, 6th Floor, Toronto, ON, Canada

3Channing Division of Network Medicine, Department of Medicine, Brigham and Women’s 
Hospital and Harvard Medical School, Boston, MA, 02115

4Program in Genetic Epidemiology and Statistical Genetics, Harvard School of Public Health, 
Boston, MA, 02115

5Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Joseph & Wolf Lebovic Health 
Complex, 600 University Avenue, Toronto, ON, Canada

6Princess Margaret Cancer Centre, University Health Network, 610 University Avenue, Toronto, 
ON, Canada

7Division of Gynecologic Oncology, Department of Obstetrics and Gynecology, University of 
Toronto, Main Floor Room 719, 610 University Ave, Toronto, ON, Canada

8Department of Chronic Disease Epidemiology, Yale School of Public Health, 60 College St., New 
Haven, CT, USA

Abstract

Background—Telomeres are essential for the maintenance of chromosomal integrity. Telomere 

shortening leads to genomic instability which is hypothesized to play a role in cancer development 

and prognosis. No studies to date have evaluated the prognostic significance of telomere length for 

ovarian cancer.

Methods—We examined whether relative telomere length in peripheral blood leukocytes was 

associated with survival following a diagnosis of ovarian cancer. We analyzed data from a large 

population-based study of incident ovarian cancer conducted in Ontario between 1995 and 2004. 

Telomere length was measured using the quantitative PCR (qPCR)-based relative telomere length 

assay and vital status was determined by computerized record-linkage and by chart review (n = 

1,042). Proportional hazard models were used to estimate ovarian cancer-specific survival hazard 
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ratios (HRs) and 95% confidence intervals (CI) associated with quartiles of telomere length z 

score.

Results—We found no significant relationship between telomere length and ovarian cancer-

specific mortality (P log-rank test = 0.55). Compared to women in the lowest quartile of telomere 

length z score, the HR for women in the highest three quartiles of telomere length z score 

combined was 0.88 (95%CI 0.77–1.10). The corresponding estimates for serous and non serous 

tumors were 0.68 (95%CI 0.66–1.13) and 1.13 (95%CI 0.71–1.79), respectively.

Conclusions—Our data provide preliminary evidence that telomere length likely does not 

predict outcome after a diagnosis of ovarian cancer.

Impact—This represents the first study to suggest no prognostic role of telomere length for 

ovarian cancer.
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Introduction

Telomeres are essential for the maintenance of chromosomal integrity and telomere 

shortening is hypothesized to play a role in cancer risk and prognosis (1). Studies of ovarian 

tumor tissue suggest that telomerase activity and telomere shortening may play an important 

role in ovarian carcinogenesis, particularly for high-grade serous tumors (2–4); however, no 

studies have evaluated the prognostic significance of telomere length among ovarian cancer 

patients. Thus, we sought to examine the degree of association between telomere length in 

peripheral blood leukocytes (PBLs) and ovarian cancer survival.

Materials and Methods

All patients in Ontario, Canada, diagnosed from January 1995-December 1999 and January 

2002-December 2004 with invasive epithelial ovarian cancer were identified by monitoring 

acquisitions of the Ontario Cancer Registry (OCR) (see (5) for further detail on study 

population and sample collection). Survival status was determined both by computerized 

linkage to death certificate records of the OCR and by chart review at local hospitals.

Relative telomere length in genomic DNA from PBLs was measured using a modified high-

throughput version of a quantitative PCR-based method (6). This assay quantifies the ratio 

of telomere repeat copy number to a single-gene copy number (T/S). Each sample was 

analyzed in triplicate and the relative telomere length was the average exponentiated T/S 

ratio corrected for a reference sample.

We computed relative telomere length z scores within each batch to minimize the impact of 

potential batch shift. Telomere length z scores were then combined and divided into 

quartiles based on the distribution in the entire cohort. Ovarian cancer-specific survival was 

defined as the duration from date of diagnosis until date of death from ovarian cancer. 

Survival was censored at death from another cause or September 30, 2010, the most recent 

Kotsopoulos et al. Page 2

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2015 November 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



limit of available death-certificate information (if alive). We performed a left-truncated 

survival analysis to ensure that each woman only contributed person-years from the date of 

blood draw and employed Cox proportional hazards models to estimate adjusted survival 

curves, hazard ratios (HRs) and 95% confidence intervals (CIs) (5). All analyses were 

carried out using SAS Version 9.1 (SAS Institute, Cary, NC, USA). All P-values are two-

sided.

Results

Table 1 displays characteristics of the 1,042 women included in the current study, according 

to category of telomere length z score. Age at blood draw, age at diagnosis, histology, and 

chemotherapy status differed significantly according to quartile of telomere length z score (P 

≤ 0.04).

There was no significant relationship between telomere length z score and survival (Table 

2). Compared to women in the lowest quartile of telomere length z score, risk of death for 

women in the highest three quartiles of telomere length z score combined was 0.85 (95%CI 

0.69–1.05) in the reference model and 0.88 (95%CI 0.77–0.10) in the multivariate model. 

There was no significant relationship between telomere length and risk of death among 

women diagnosed with a serous (HR = 0.86; 95%CI 0.66–1.13) or non-serous tumor (HR = 

1.13; 95%CI 0.71–1.79). Telomere length was not associated with survival among women 

with BRCA mutations (data not shown).

Discussion

We found no significant relationship between longer telomere length and ovarian cancer-

specific mortality. To our knowledge, this represents the first study that has evaluated the 

association of telomere length on survival following a diagnosis of ovarian cancer.

Three case-control studies have evaluated the relationship between PBL telomere length and 

risk of ovarian cancer: two reported shorter telomere length among ovarian cancer patients 

compared with controls while one reported no relationship between telomere length and 

ovarian cancer risk (3, 4, 7). Two groups have reported significantly shorter telomeres in 

serous tubal intraepithelial carcinomas, the putative precursor of high-grade serous ovarian 

carcinoma, compared with high-grade serous ovarian cancers or control samples, supporting 

the hypothesis for a state of genomic instability during the pre-invasive stage of ovarian 

carcinogenesis (2, 8).

Strengths of the current study include the large number of cases, long follow-up, use of 

triplicate measurements, and the ability to adjust for confounders. Although DNA from PBL 

may not reflect telomere length in the tumor itself, telomere length is said to be highly 

synchronized in a variety of tissues (1, 3) and significant correlations between leukocyte 

DNA and matched tissues have previously been reported (1). We cannot exclude the 

possible influence of reverse causation with telomere attrition as a direct consequence of the 

cancer itself or of its treatment (1).
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In summary, our findings suggest that telomere length in PBLs likely does not predict 

mortality following diagnosis of ovarian cancer, although these findings require replication. 

Future studies that evaluate telomere length in ovarian tumors are warranted given the 

promising results of trials with telomerase inhibitors and telomerase immunotherapy (1).
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