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ABSTRACT
Purpose

In 2006, the American Society of Clinical Oncol-
ogy established guidelines on fertility preservation
in cancer patients, but recent data suggest that the
guidelines are not widely followed. To identify the
frequency of fertility discussions and the character-
istics that influence the rate of discussion, we per-
formed a retrospective chart review for patients less
than 40 years of age with newly diagnosed colorectal
cancer (CRC).

Methods

Charts of patients aged 18—40 years with newly
diagnosed crc presenting to the Juravinski Cancer
Centre from 2000 to 2009 were reviewed for docu-
mentation of discussions regarding fertility risks
with treatment and reproductive options available.
The influences of sex, age, year of diagnosis, stage
of cancer, and type of treatment on the frequency of
discussions were explored.

Results

The review located 59 patients (mean age: 35 years)
who met the criteria for inclusion. A fertility discus-
sion was documented in 20 of those patients [33.9%;
95% confidence interval (c1): 22.1% to 47.4%]. In the
multivariate analysis, the odds of fertility being ad-
dressed was higher for patients receiving radiation
[odds ratio (oRr): 9.31; 95% c1: 2.49 to 34.77, p <0.001)
and lower by age (or: 0.86; 95% c1: 0.74 to 0.99; p =
0.040). Of patients less than 35 years of age under-
going radiation treatment, 85% had a documented
fertility discussion. We observed no significant dif-
ference in the frequency of discussions after 2006,
when the American Society of Clinical Oncology
guidelines were published (31.4% for 2000—2006 vs.
37.5% for 2007-2009, p = 0.63).

Conclusions

Discussions about fertility risks associated with crc
treatment occur infrequently among young adults
with newly diagnosed crc. However, discussions
occur more frequently in younger patients and in
those undergoing radiation. Further investigations
assessing barriers and physician attitudes to fertility
risk discussion and reproductive options are planned.
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1. INTRODUCTION

Colorectal cancer (crc) is the third most common
cancer among men and women, with approximately
150,000 new cases diagnosed each year in the United
States !. About 6% of cases occur in the first four
decades of life, with 3% occurring in people between
the ages of 20 and 40 years !. The incidence of crc
in 20- to 49-year-olds increased by 1.5% per year in
men and 1.6% per year in women from 1992 to 2005,
an increase driven predominantly by an increasing
incidence of rectal cancer 2. Thus, issues of fertility
and family planning can arise because of the effects
of surgery, radiation, and chemotherapy on a patient’s
reproductive health.

Although adjuvant chemotherapy with 5-fluorouracil
alone may have little influence on fertility, it is
unknown whether agents such as oxaliplatin and
irinotecan cause gonadal failure !. Moreover, there
is an infertility risk associated with surgery for crc,
based largely on data suggesting decreased fertility
after pelvic surgery for conditions such as inflam-
matory bowel disease and polyposis syndromes 3.
The use of radiation can also have negative fertility
consequences, leading to premature ovarian failure
in women and sterility in men #.

During any discussion of treatment for crc, be
it surgery, chemotherapy, or radiation, the physician
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has a responsibility to discuss potential side effects
and toxicity. Fertility and family planning issues
should therefore be discussed with any young adult
before a treatment plan is decided on. The American
Society of Clinical Oncology established guidelines
on fertility preservation in patients of reproductive
age diagnosed with cancer>. However, one study in
CRC patients has investigated the frequency of fertil-
ity discussion, and it showed that, in a cohort of 13
women of childbearing age, fertility was addressed
for only 2.

Given the paucity of literature on the subject,
we decided to investigate the frequency of fertil-
ity discussions before treatment commencement
for young adults with newly diagnosed crc at a
tertiary care cancer centre. We further examined
the influences of age, sex, treatment type, stage of
disease, and year of diagnosis on the frequency of
fertility discussions.

2. METHODS

A retrospective chart review located patients aged
20—40 years presenting to the Juravinski Cancer
Centre from 2000 to 2009 with a new diagnosis
of colorectal adenocarcinoma documented at the
initial consultation. The Juravinski Cancer Centre
is aregional cancer centre located in Hamilton, On-
tario, Canada, with a catchment population of more
than 1.7 million people. More than 7000 patients
are referred to the centre each year by physicians
in the region.

Eligible charts were identified through health
records and were reviewed by one of the two pri-
mary investigators (AK, AM) for documentation
indicating that a discussion about the fertility risks
of treatment and potential reproductive options had
occurred. If the discussion had occurred, then the
chart was reviewed to identify whether follow-up
with either an oncologist or a reproductive special-
ist to further discuss the issues had been offered.
Demographic and treatment information, including
age, sex, stage of cancer, and eventual treatment
decisions were extracted from all charts. Patients
with stage 1 or 1A disease who were not offered any
form of treatment were excluded. The chemotherapy
regimens used were defined as “modern” if they
contained either oxaliplatin or irinotecan in addition
to 5-fluorouracil.

Descriptive statistics, such as mean, median,
range, proportion, and frequency, were used to
summarize the patient characteristics. Logistic re-
gression was used to investigate factors prognostic
for fertility discussion. Multivariate logistic models
were constructed using forward stepwise selection.
A p value of 0.05 or less was considered statisti-
cally significant, and all tests were two-sided. For
selected outcomes, 95% exact confidence intervals
(c1s) were constructed.
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3. RESULTS

Within the study period, 3218 patients were identi-
fied as presenting with crc. Of those 3218 patients,
70 (2%) met the age criteria. Upon further review,
11 patients were excluded: 9 had stage 1 or 11a dis-
ease with no further treatment, 1 had a carcinoid
tumour, and 1 had squamous cell pathology. Thus,
59 patients were included in the final analysis.
The average age of patients was 34.6 years (range:
26—40 years). The group included 35 men [59.3%;
average age: 35.2 years (range: 2639 years)] and
24 women [average age: 33.6 years (range: 24—40
years)]. Table 1 summarizes the baseline character-
istics of the patients.

TABLE 1  Characteristics of the patients included in the analysis
Variable Group
Overall Men Women

Patients (n) 59 35 24
Age (years)

Average 34.6 35.2 33.6

Range 24-40 26-39 24-40
Age [n (%)]

<35 25 (42.4) 14 11

>35 34 (57.6) 21 13
Year of diagnosis [ (%)]

Before 2006 31 (52.5) 24 11

2006 onward?® 28 (47.5) 11 13
Chemotherapy [n (%)]

5-Fluorouracil 23 (39.0) 18 5

Modern 33 (55.9) 16 17

None 3(5.1) 1 2
Radiation [n (%)]

Yes 24 (40.6) 19 5

No 35(59.4) 16 19
Clinical stage [n (%)]

1A 8 (13.6) 5 3

B 1(1.7) 1 0

1A 4(6.8) 3 1

1B 13 (22.0) 8 5

1ic 14 (23.7) 10 4

v 18 (30.1) 8 10

Unknown 1(1.7) 1 0

2 Guidelines from the American Society for Clinical Oncology

were published in 2006.
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Approximately 95% of the patients received
chemotherapy, with 33 patients (55.9%) receiv-
ing modern chemotherapy [for example, FOLFOX
(5-fluorouracil-leucovorin—oxaliplatin) or FOLFIRI
(5-fluorouracil-leucovorin—irinotecan)] and 23
patients receiving 5-fluorouracil alone. Three pa-
tients received no chemotherapy. Radiation therapy
was given to 24 patients (40.7%), and 55 patients
(93.2%) underwent surgery. Fertility was addressed
in 20 patients (33.9%; 95% c1: 22.1% to 47.4%). Of
those 20 patients, 2 lacked any documented fertil-
ity follow-up; for all 18 remaining patients, fertility
follow-up, such as a referral to a fertility specialist
or a discussion regarding the patient’s decision not
to pursue fertility measures, was documented.

Table 11 shows the results of the univariate
logistic regression analysis of factors influencing
fertility discussion. Figure 1 shows the proportion
of patients, by influencing factor, who had a fertil-
ity discussion.

Age (p = 0.013) and radiation treatment (p <
0.001) were both statistically significant; the other
factors evaluated showed no association with fer-
tility discussion. As a secondary analysis, age was
split into younger than 35 years of age and 35 years
of age and older. Upon comparison, the results in
the two age groups were similar, and therefore
age was kept as a continuous outcome because of
the increased statistical power available in that
scenario. For every year of increase in age, the
odds of fertility being discussed declined by 16%
(odds ratio: 0.84; 95% cr1: 0.74 to 0.96). The odds

TAaBLE I Univariate analyses of prognostic factors for fertility
being addressed

Model Odds 95% p
variables ratio cl Value
Sex (women vs. men) 0.96 0.32t02.88 0.94
Age (per year) 0.84 0.74t0 0.96 0.013
Age (=35 vs. <35) 0.24 0.08t00.75  0.014
Chemotherapy 1.80 0.57t0 5.68 0.31

(M/other vs. 5Fu)

Chemotherapy (M vs. 5Fu) 2.09 0.66 to 6.65 0.21

Radiation (yes) 10.00 2.85t035.13  <0.001

Clinical stage (11 vs. 1v) 1.30 0.23t0 7.32 0.74

Clinical stage (11 vs. 1v) 1.64 0.47t05.79

Year of diagnosis 1.31 0.44 t0 3.90 0.63
(2006 onwards?)

2 American Society for Clinical Oncology guidelines were pub-
lished in 2006.

M =modern (contained either oxaliplatin or irinotecan in addition

to 5-fluorouracil); 5ru = 5-fluorouracil.
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FIGURE 1 Proportion of patients who had a fertility discussion.
5ru = S5-fluorouracil.

of fertility being addressed increased for patients
undergoing radiation (odds ratio: 10.00; 95% cr1:
2.85 to 35.13). The frequency of fertility discus-
sion showed no significant difference after 2006,
when the American Society of Clinical Oncology
guidelines were published (31.4% for 2000—-2006
vs. 37.5% for 20072009, p = 0.63).

In the multivariate analysis, radiation and age
both entered the regression model. The interaction
effect between those two variables was nonsignifi-
cant (p = 0.13), and no other variable was significant
after adjustments for those two variables. Of the 13
patients younger than 35 who received radiation,
11 (84.6%) had fertility addressed. Only 2 of 12
patients (16.7%) who were younger than 35 years
and who did not receive radiation had fertility ad-
dressed. Among patients older than 35, 4 of 11 re-
ceiving radiation (36.4%) and 3 of 23 not receiving
radiation (13.0%) had a fertility discussion.

Fertility discussion rates were similar between
the sexes, with discussions occurring with 12 of 35
men (34.3%; 95% c1: 19.1% to 52.2%) and 8 of 24
women (33.3%; 95% cr1: 15.6% to 55.3%). Age was
a statistically significant prognostic factor for fertil-
ity discussions among men (p = 0.016), with 8 of 14
men (57.1%; 95% c1: 28.9% to 82.3%) younger than
35 years of age having a fertility discussion, com-
pared with only 4 of 21 men (19.0%; 95% c1: 5.5% to
41.9%) 35 years of age and older. Age did not attain
statistical significance as a prognostic factor among
women (p = 0.23). In clinic notes, 5 of 11 women
(45.5%; 95% cr: 16.8% to 76.6%) younger than 35
were documented as having had a fertility discussion,
compared with 3 of 13 women (23.1%; 95% c1: 6.0%
to 61.0%) 35 years of age and older.

CURRENT ONCOLOGY—VOLUME 19, NUMBER 3, JUNE 2012 157

Copyright © 2012 Multimed Inc. Following publication in Current Oncology, the full text of each article is available immediately and archived in PubMed Central (PMC).



KUMAR et al.

4. DISCUSSION

Treatment options for crc include surgery, radia-
tion, and chemotherapy. These modalities are often
used in combination. All three can significantly
affect fertility.

The literature suggests that newly diagnosed
cancer patients consider fertility preservation of ut-
most importance ”-%. Surveys have shown that cancer
survivors identify infertility secondary to cancer
treatment as a risk factor for increased emotional
distress 8. One study in men suggested that banking
sperm was a positive factor in coping emotionally
with cancer, even if the sample was never used 8. It
has been recommended by the President’s Cancer
Panel in the United States that all cancer patients of
reproductive age be informed about the possibility
of treatment-related infertility '°. Options for fertil-
ity preservation should be discussed and referrals
made to fertility specialists as required.

In our study, only 34% of patients between the
ages of 20 and 40 referred for treatment of crc had a
documented discussion regarding the fertility risks
associated with treatment and the options available
for fertility preservation. That rate is a similar to
the rate seen in a previous study in a similar patient
population, which showed a 20% rate of fertility
discussion. Patients receiving radiation were more
likely to be offered fertility options, likely because
of the well-established and well-known risks of
radiation on reproductive organs. Overall, fertil-
ity was better addressed in younger patients, but a
statistically significant age effect was observed only
among men. A smaller, nonsignificant, age effect
was observed among women.

A weakness of the study is that a discussion
about fertility may have occurred without being
documented in the patient record. Thus, the 34%
rate found may be an underestimate of the true
rate. Moreover, patients may have indicated to the
physician that they were not interested in fertility
preservation or that they had previously undergone
a hysterectomy or vasectomy, thus precluding the
need for discussion. However, even such cases, the
discussion should ideally be documented. Finally, in
patients with whom the issue of fertility was raised,
we were unable assess the comprehensiveness of the
discussion, the level of patient satisfaction with the
discussion, or whether the patient ultimately acted
on the discussion by making a change in treatment
or using a fertility preservation plan.

Barriers that have been identified to having
a discussion about fertility risk and preservation
include a lack of knowledge regarding the options
available, a lack of time available to clinicians, or
an emotional discomfort discussing the issue !l
Many physicians underestimate the importance of
fertility to patients and believe that the financial
costs of fertility preservation are high. In a study
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assessing sperm-banking, physicians overestimated
the cost of the procedure, and only 7% of patients
identified cost as a deterrent to sperm banking !2.
Finally, patients with a poor prognosis are less likely
to be referred for fertility preservation, although
many patients with advanced cancer still desire
such discussions !

5. CONCLUSIONS

Our study suggests that discussion about the fertility
risks associated with crc treatment and the avail-
able preservation options occur infrequently among
young adults with newly diagnosed crc. Discussions
occur more frequently in younger patients and in
patients undergoing radiation. To the best of our
knowledge, our study is the largest cohort of young
CRC patients systematically evaluated with respect
to fertility discussion. Our results accord with the
only other published study exploring fertility risk
discussions in young patients with crc. Given that
fertility preservation options are available to pa-
tients and that, when accessed in a timely fashion,
such options do not necessarily delay crc treat-
ment, it is important that discussions about those
options be conducted with all appropriate patients.
Further investigations assessing barriers to fertil-
ity risk discussions and physician attitudes toward
reproductive options are planned. In addition, the
present study highlights the need to aggressively
disseminate to health care professionals knowledge
about the importance of fertility risk discussion.
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