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ORIGINAL ARTICLE

Quebec public funding facilitates fertility 
preservation for male cancer patients
M.B. Herrero phd,* A. García msc,* W. Buckett md,* T. Tulandi md,* and P. Chan md*†

ABSTRACT

Background  Sperm cryopreservation remains the only clinically feasible option to preserve male fertility. The 
quality of counselling provided by the treating physicians and the cost of sperm cryopreservation can both influence a 
patient’s decision about whether to preserve sperm. On 5 August 2010, the Quebec government introduced provincial 
coverage of assisted reproductive technologies, with sperm cryopreservation included as a covered service. The aim 
of the present study was to evaluate whether and how such a program affects the behaviour of cancer patients with 
respect to sperm cryopreservation.

Methods  We analyzed the database derived from male patients undergoing sperm cryopreservation from August 
2008 to August 2012 at our centre. The retrieved data included patient age, male infertility or oncologic diagnosis, 
sperm quality parameters, and details about the number of visits for sperm cryopreservation.

Results  The number of cancer patients who cryopreserved sperm before and after the policy change did not differ 
significantly, but a marked increase in the number of non-cancer patients was observed. Further analysis revealed 
that, after implementation of the public funding program, the total number of sperm cryopreservation sessions per 
patient increased significantly in cancer patients but not in non-cancer patients.

Conclusions  It appears that cancer patients who are willing to freeze sperm are keen to return for more sessions 
of sperm banking when no fees are associated with the service. Those findings suggest that cost reduction is an 
important factor for improving delivery of fertility preservation services to male cancer patients.
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INTRODUCTION

Approximately 10% –15% of childbearing-age couples 
experience infertility. This condition also affects the 
couples emotionally and financially1–3. The Diagnostic 
and Statistical Manual of Mental Disorders states that 
approximately 30% of women and 10% of men using as-
sisted reproductive technology (art) fulfil the criteria for 
a depressive or anxiety disorder4. The National Survey of 
Family Growth in the United States demonstrated that 
the choice to pursue expensive treatments such as art is 
highly influenced by income5.

Since the early 2000s, provincial and regional health 
plans in Canada have covered the cost of infertility investi-
gations. In the province of Quebec, the cost of fertility treat-
ment—including in vitro fertilization (ivf)—was covered 

entirely by patients, who afterwards received a 50% tax re-
bate. However, on 5 August 2010, Quebec became the first 
North American jurisdiction to offer full funding for as-
sisted reproduction, including ivf treatments and related 
services6. Under the provincial program, all costs related to 
ivf were covered by Quebec’s universal health insurance 
plan. The coverage also extended to other related evaluation 
or management procedures such as semen analysis and 
sperm cryopreservation, two fertility care procedures spe-
cifically relevant to the male partners. On 10 November 2015, 
after submission of this manuscript, the Quebec public 
funding program for assisted reproduction was modified; 
however, sperm cryopreservation and sperm storage for 5 
years remain covered for cancer patients7.

Sperm banking with cryopreservation of ejaculated se-
men or testicular sperm remains the only clinically feasible 
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option to preserve male fertility for cancer patients and 
for infertile non-cancer patients. Sperm cryopreservation 
is indicated in male patients undergoing surgical or cy-
totoxic therapies such as radiation or chemotherapy that 
can lead to impaired reproductive function—for example, 
ejaculatory disorders and reduced capacity for spermato-
genesis. Sperm cryopreservation is also indicated for 
non-malignancy patients, including infertile men with 
progressive and severe deterioration of sperm count or 
motility, men with ejaculatory disorders leading to incon-
sistency in the capacity to produce semen voluntarily, and 
men for whom only surgical sperm retrieval can obtain 
sperm for freezing and future use in art procedures8,9.

We previously demonstrated that fertility outcomes 
in male cancer survivors are comparable to those in non-
cancer patients undergoing ivf treatment, supporting the 
notion that sperm banking for cancer patients is a highly 
valued service that should be encouraged before gonado-
toxic cancer treatment10. The aim of the present study was 
to evaluate whether the implementation of Quebec pro-
vincial coverage of assisted reproductive care influenced 
the service of sperm cryopreservation for cancer patients.

METHODS

Study Design
We retrospectively analyzed database-derived records of 
patients undergoing sperm cryopreservation at the McGill 
University Health Centre from August 2008 to August 2012. 
The Research Ethics Board of the McGill University Health 
Centre approved the study (protocol number 12-471-PSY). 
Data were obtained from the files in the sperm banking 
archives and from the medical records in the computer-
ized fertility database system. The retrieved data for the 
male patients included age, type of infertility or oncologic 
diagnosis, semen analysis parameters, and details about 
the number of visits for sperm banking.

Patients
All male patients undergoing sperm cryopreservation 
were newly diagnosed with cancer or were choosing 
fertility preservation for non-cancer-related reasons. 
We categorized the cancer patients based on the type of 
cancer being treated. All cancer patients were referred by 
their treating oncologist. Non-cancer infertile patients 
were all referred by their fertility specialists. They were 
stratified into 3 categories: patients with abnormal semen 
parameters, patients with inconsistent capacity to ejacu-
late voluntarily, and azoospermic patients with surplus 
samples of surgically retrieved sperm after completion 
of ivf treatment.

Semen Collection and Sperm Cryopreservation
Ejaculated semen samples were collected by masturba-
tion on the day of cryopreservation. Semen analysis was 
performed according to World Health Organization (who) 
guidelines11. Seminiferous tubules obtained surgically by 
testicular sperm extraction were mechanically teased to re-
lease spermatozoa and processed as previously described12.

Ejaculated and testicular sperm extraction samples 
were both diluted in Sperm Maintenance Medium (Irvine 

Scientific, Santa Ana, CA, U.S.A.). After equilibration at 
room temperature for 10 minutes, sperm samples were 
loaded into 0.5  mL CBS High Security straws (Cryo Bio 
System, Santa Ana, CA, U.S.A.). Samples were then frozen 
for 30 minutes in liquid nitrogen vapor, followed by a final 
plunge into liquid nitrogen10.

Outcome Measures
For both cancer and non-cancer patients, we analyzed 
the number of sperm cryopreservation sessions for each 
patient as well as details of their age, diagnoses, and semen 
parameters. Evaluation of semen parameters involves the 
measurement of sperm concentration, sperm motility, and 
sperm morphology. We adopted the reference values of 
the 2010 who guidelines for the entire study. Because our 
semen analysis protocols before 2010 met the standards 
of the 2010 edition of the who guidelines, the adoption of 
one set of reference values allowed us to standardize the 
comparison of semen parameters for all samples in the 
study. According to the 2010 who guidelines, the reference 
values for a semen sample meeting the lowest 5th percentile 
of fertile men are a sperm concentration of 15 million/mL 
or more, sperm motility of 32% or more, and 4% or more 
normal sperm forms11. To simplify the interpretation of 
semen quantity and quality for the present work, we re-
port the motile sperm index for each sample, which was 
determined as the product of the sperm concentration 
and percentage of total motility plus 1%, as described in 
a previous study10. The who parameters were taken as a 
reference value to establish a cut-off motile sperm index of 
5.8. Measurements in the present study included the fre-
quency of sperm cryopreservation by patients overall and 
the number of sperm cryopreservation sessions per patient.

Statistical Analysis
We used the Shapiro–Wilk test to evaluate the data distribu-
tion. Continuous variables were analyzed using the Student 
t-test or the Mann–Whitney U-test, as appropriate. Propor-
tions were compared using the chi-square test or Fisher 
exact test. Results are expressed as means with standard 
deviation, medians with range, or percentages, as appropri-
ate. All comparisons between groups were performed using 
a two-sided test at an alpha level of 5% unless otherwise 
specified. Analysis of covariance was used to explore the 
effect of policy change on the number of visits per patient 
for cancer patients and non-cancer patients separately 
after accounting for the influence of age and semen profile 
(reflecting sperm quantity and quality).

RESULTS

Of the 568 patients analyzed, 272 (47.9%) had been di-
agnosed with cancer, and 296 were non-cancer patients 
(52.1%). Patients in the cancer cohort were significantly 
younger than those in the non-cancer group (median 
age: 30.4 years vs. 40.0 years; p < 0.0005). Most men in the 
cancer cohort (82.4%) were between 19 and 40 years of age. 
Only 5.5% of the cancer patients were less than 18 years 
of age; 12.1% were between 41 and 62 years of age. In con-
trast, 57.6% of the patients in the non-cancer cohort were 
between 22 and 40 years of age, and 42.4% were between 
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41 and 65 years of age. The proportion of patients with a 
motile sperm index above 5.8 was significantly larger in 
the cancer cohort than in the non-cancer cohort (57.7% vs. 
48%, p = 0.04; 95% confidence interval for the difference in 
proportion: 0.002 to 0.190).

The most prevalent types of malignancies in the cancer 
cohort were lymphoma (25.5%), testicular cancer (19.2%), 
and leukemia (8.1%). Other diagnoses in the cancer cohort 
(47.2%) included sarcoma and gastrointestinal and central 
nervous system malignancies. Among the non-cancer 
patients, 33.8% had low sperm count and motility (motile 
sperm index below 5.8), 29.7% had surplus samples of 
surgically retrieved sperm, and 36.5% had normal semen 
parameters (motile sperm index above 5.8).

The distribution of cancer types in the cancer cohort 
remained comparable before and after public funding for 
art (Table i). However, within the non-cancer cohort seek-
ing fertility preservation after 5 August 2010, we observed 
a significant increase in the percentage of subjects with 
poor semen parameters (oligoasthenospermia: p  = 0.03; 
95% confidence interval for difference in proportions: 0.02 
to 0.246) and a significant decrease in the percentage of 
azoospermic patients requiring surgical sperm retrieval 
(p = 0.01; 95% confidence interval for difference in propor-
tions: 0.03 to 0.265; Table i).

Table ii presents the number of patients and the num-
ber of visits per patient before and after public funding for 
art. The total number of cancer patients managed by our 
fertility centre was similar before and after implementation 
of the art public funding program. However, after 5 Au-
gust 2010, a significant increase occurred in the number 
of sessions of sperm banking per cancer patient. Among 
the non-cancer patients, a significant increase in patient 
numbers, but not in the number of sessions per patient, 
occurred after 5 August 2010.

Because the age distribution within the cancer cohort 
before and after the implementation of public funding for 
art was similar (Table  ii), we further evaluated whether 
the increase in the number of visits per cancer patient 
was associated with the quantity and quality of the sperm 

sample. We found that the increase in the number of 
sperm banking visits per patient with cancer after the 
art coverage was similar for patients with motile sperm 
indexes greater than and less than 5.8 [Figure 1(A,B)]. The 
extent of the “right shift” of the curves in the frequency of 
sperm banking indicate that the increase in the number of 
sessions per patient after the implementation of art cov-
erage was similar for cancer patients with a motile sperm 
index greater and less than 5.8. Figure 2(A,B) highlights 
the finding that, even though the number of sessions in 
the non-cancer cohort remained constant before and 
after public funding for art, banking tended to be more 
frequent among non-cancer patients with poor semen 
parameters [Figure 2(B)] than among those with normal 
semen parameters [Figure 2(A)].

DISCUSSION

We evaluated two study periods of equal length before and 
after the implementation of a provincially-funded assisted 
reproduction program and found that the number of cancer 
patients who used fertility preservation services before and 
after the policy change did not differ significantly. On the 
other hand, a marked increase occurred in the number of 
non-cancer patients using sperm cryopreservation ser-
vices. Further analysis revealed that, after implementation 
of the provincially-funded art program, the total number 
of sessions of sperm banking per patient increased signifi-
cantly only among cancer patients.

Several explanations could be applied to our obser-
vations. First, the increase in the volume of non-cancer 
patients was understandably a direct result of the increase 
in the overall volume of couples seeking fertility care once 
the treatment cost was covered provincially13. Second, 
physicians referring the non-cancer infertile patients were 
typically fertility practitioners who were fully aware of the 
availability and coverage of sperm cryopreservation. They 
were in an ideal position to counsel about sperm banking to 
avoid the possibility of failing to have an adequate quantity 
and quality of sperm at the time of assisted reproduction 

TABLE I  Proportions of cancer and non-cancer patients who cryopreserved sperm before and after provincial funding of assisted reproductive 
technology (ART)

Patient type Users (%) relative to start 
of provincial funding for ART

p
Value

24 Months before 24 Months after

Cancer patients with ...

Testicular cancer 19.8 18.6 NS

Lymphoma 27.0 24.1 NS

Leukemia 7.1 9.0 NS

Other cancers 46.1 48.3 NS

Non-cancer patients with ...

Normospermia 35.4 37.2 NS

Oligoasthenospermia 25.7 38.8 0.03

Azoospermia requiring surgical sperm retrieval 38.9 24.0 0.01

NS = nonsignificant.
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management. Because those men were actively pursuing 
fatherhood, they were obviously motivated to use sperm 
cryopreservation—particularly those with subnormal 

semen parameters, as seen in our results. Our findings 
support earlier reports suggesting that, in addition to 
a patient’s own agenda, the attitude and the quality of 

TABLE II  Patient types and visits per patient before and after provincial funding of assisted reproductive technology (ART)

Patient type Users relative to start 
of provincial funding for ART

p
Value

24 Months before 24 Months after

Cancer patients [n (%)] 127 (46.7) 145 (53.3) NS

Median age (years) 30.9 30.0 NS

Median sessions per patient (n) 1.30 1.70 0.0005

Non-cancer patients [n (%)] 114 (38.5) 182 (61.5) 0.001

Median age (years) 40.0 40.0 NS

Median sessions per patient (n) 1.20 1.33 0.216

NS = nonsignificant.

FIGURE 1  Visits per cancer patient according to sperm quality. 
(A) Motile sperm index 5.8 or greater. (B) Motile sperm index less than 
5.8. PF = public funding.

FIGURE 2  Visits per non-cancer patient according to sperm quality. 
(A) Motile sperm index 5.8 or greater. (B) Motile sperm index less than 
5.8. PF = public funding.
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counselling provided by health care providers can strongly 
influence the intention to cryopreserve sperm14,15.

For cancer patients and oncology care professionals, 
the immediate priority is to manage the cancer; the need 
for fertility preservation is secondary15,16. We previously 
reported that a cancer diagnosis can indeed have an over-
whelming psychological effect on patient priorities at 
various times in their life agenda15. As suggested by Yee et 
al.14,17, an understanding of cancer-related infertility and 
fertility preservation resources is lacking among oncol-
ogy practitioners. Additionally, cancer patients and their 
treating physicians might not be fully aware that sperm 
cryopreservation is covered as of 5 August 2010. Because 
the number of cancer patients managed at our centre 
for sperm cryopreservation were comparable before and 
after the implementation of the provincially funded art 
program, it is reasonable to assume that neither the cancer 
patient volume managed by oncologists nor the pattern of 
counselling about male fertility preservation provided by 
oncology care professionals changed after implementation 
of the policy.

Our finding that, after policy implementation, cancer 
patients who might not have considered fertility preserva-
tion to be a high priority and who might not have received 
information on coverage of those costs when they were 
referred by their oncology care professionals for fertility 
preservation were willing to return for additional sperm 
banking sessions was surprising. Obviously, the number of 
sessions of sperm banking before cancer therapy depends 
on several factors, including the cancer diagnosis, the 
urgency to start cancer therapy, and the health and fertil-
ity status of the patient. Assuming that those factors were 
unchanged before and after the art policy implementation, 
our observation can logically be attributed to the reduction 
in the cost for sperm cryopreservation after implementa-
tion of service coverage.

In assisted reproduction, even with the most advanced 
technology of ivf using intracytoplasmic sperm injection, 
the success rate per trial leading to a live birth is only about 
25%18. Hence, multiple cycles of intracytoplasmic sperm 
injection are often required before a live birth is achieved, 
and for those who desire more children, repeated attempts 
must be made. Although sperm freezing is currently the 
only feasible option for male fertility preservation, sperm 
that are cryopreserved are of finite quantity. Once they are 
used up, if the patient cannot produce fresh sperm, there 
is no further hope to produce genetically related children. 
Thus, the more sessions of sperm cryopreservation, the 
better the chance of avoiding sperm quantity being the 
limitation to success during future use of assisted repro-
duction—a situation that is particularly true for patients 
who will likely experience a decline in spermatogenesis 
capacity in the future, as occurs in cancer patients under-
going gonadotoxic treatment.

The Canadian study of the provision of oncology sperm 
banking services reported that 42% of the clinics provide 
financial subsidies through charitable organizations and 
that 54% offer a case-by-case assessment for financial aid14. 
The mean initial sperm banking fee (Canadian dollars) was 
$304 (range: $0–$500), and the subsequent mean fees for 
additional sessions of sperm banking were in the $0–$350 

range. The mean annual storage fee after the first year 
for all clinics was $235 (range: $100–$350). At our centre, 
before implementation of provincial coverage for art, a fee 
of $250 was applied to pre-chemotherapy sperm banking 
procedures; the subsequent annual cryopreservation stor-
age fee was $150. At the time of writing, cryopreservation 
fees ranged between $150 and $500 (based on the Web 
site prices listed by 8 fertility clinics in Western Canada, 4 
fertility clinics in Ontario, and 1 fertility centre in Eastern 
Canada). In Quebec, the cost is currently nil (Table iii).

Given that the practice pattern of oncologists appeared 
to be constant, our data show a significant increase in the 
number of sperm banking sessions per cancer patient after 
provincial implementation of art coverage. That observa-
tion suggests that, once cancer patients are aware of the 
option to freeze sperm, and when cost is no longer a barrier, 
they are keen on banking sperm. It has been speculated 
that young cancer patients could have a strong desire for 
fatherhood, but that cost could be a barrier to the pursuit 
of fertility preservation before cancer therapy19–21. Taken 
together, our findings support the importance of both 
awareness and knowledge on the part of oncology care 
providers about the availability and accessibility of and the 
obstacles to fertility preservation options. Because oncol-
ogy care providers are the first to counsel cancer patients, 
the information reported here can potentially improve the 
quality of the cancer management counselling delivered 
to those patients.

The main strength of our study is its experimental 
model. The introduction of provincial coverage for art 
provided a unique opportunity to study the sole impact of 
cost on the behavior of cancer and non-cancer patients with 
respect to sperm banking. Limitations of our study include 
its retrospective nature and our inability to account for the 
patients who might have been referred by their practitio-
ners but who chose not to proceed with sperm banking. 
However, because the proportion of such patients could 
be assumed to have remained constant during the entire 
study period, the possible bias thus represented should not 
have any significant impact on the validity of the study.

CONCLUSIONS

We conclude that, as a result of the implementation of a 
provincially-funded art program, cancer and non-cancer 
patients in need of fertility preservation are more willing to 
bank sperm. The result is that a greater quantity of sperm 
would be expected to be available for future use, potentially 
leading to a higher chance of procreation success. We be-
lieve that the provincially-funded art program improves 
the quality of care in fertility preservation, benefiting male 
patients facing infertility.
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