Int J Clin Exp Med 2018;11(9):9916-9920
www.ijcem.com /ISSN:1940-5901/IJCEM0080429

Original Article
Low utilization of fertility preservation
among Chinese male cancer patients
Longlong Fu1,2, Kaishu Zhang3, Qi An1,2, Fang Zhou1,2, Wenhong Lu2, Xiaowei Liang2, Yiqun Gu1,2
1
Graduate School of Peking Union Medical College, Beijing, People’s Republic of China; 2National Health and
Family Planning Key Laboratory of Male Reproductive Health, Beijing Human Sperm Bank, Department of Male
Clinical Research, National Research Institute for Family Planning, WHO Collaborating Centre for Research in
Human Reproduction, Beijing, People’s Republic of China; 3Department of Reproductive Medicine, The Affiliated
Hospital of Qingdao University, Qingdao 266003, People’s Republic of China

Received May 28, 2018; Accepted August 4, 2018; Epub September 15, 2018; Published September 30, 2018
Abstract: Advances in cancer treatment have led to improved long-term survival and fertility is often an important
aspiration for these patients. This study aimed to provide information regarding fertility preservation, which has
been under-reported outside of Europe and the USA, for male cancer patients in China, a country with a high
population and a low income. After screening the retrieved data, a total of nine articles from seven sperm banks in
mainland China, one assisted reproductive technology unit in Hong Kong and one Andrology Department in Taiwan
were included. Frozen semen storage is the only method used for fertility preservation for men in China. Testicular
tissue cryopreservation and spermatogonial stem cell cryopreservation have not been used in clinics in China. Until
November 4, 2017, there were only 835 male cancer patients who had undergone frozen semen storage. Recently,
the number of male cancer patients referred for sperm cryopreservation has progressively increased. Of the 734
patients reported to have pathological cancer, over 1/3 had testicular tumors (263/734; 35.8%). Only four articles
have reported the number of patients with cryopreserved semen, and only 5.9% (26/440) of these patients utilized
assisted reproductive technology. However, only four achieved successful live births. Unfortunately, only a few male
cancer patients realize the necessity of fertility preservation, and these services are highly underutilized.
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Introduction
Cancer is a major public health problem worldwide [1]. Traditionally, cancer treatments have
focused on efficacy and safety. With advances
in cancer treatments, the number of men who
are long-term survivors of cancer, especially those who developed cancer as adolescents, is
growing [2]. Therefore, the focus of treatment
is increasingly shifting toward quality of life,
and fertility is a very important part of that.
Infertility is a common adverse effect of cancer treatment. The use of gonadotropic chemotherapeutic agents such as alkylating agents
and addition of radiation for cancer treatment
significantly increased the risk of gonadal dysfunction [3]. Additionally, spermatogonia are
susceptible to radiation and chemotherapeutic toxicity [4]. Therefore, preservation of reproductive potential has become a very important

quality of life issue for cancer survivors: many
clinical guidelines propose the important role in
fertility. Prevention of fertility loss due to cancer treatment as well as non-malignant causes
has been gaining importance over the past few
decades. However, very few patients know this
and little has been published regarding this in
China, a country with high population or low
income. Not only should the Chinese physician
improve this, but also the entire world should
kept a close watch on the situation. Therefore,
a retrospective review of fertility preservation
for male cancer patients in China was performed to explore the current situation.
Materials and methods
The review was restricted to published research
articles that reported fertility preservation for
male cancer patients in China. PubMed, Web of
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Figure 1. Study flow diagram.

Table 1. Main study outcomes
Studies

Regions

Study period

[6]
[7]
[10]
[12]
[9]
[11]
[8]
[13]
[5]
Total

Beijing
Guangdong
Shandong
Hunan
Zhejiang
Jiangsu
Shanghai
Hong Kong
Taiwan

July 2006-December 2015
June 2003-June 2016
January 2009-December 2015
February 2004-March 2014
2005-2013
December 2007-December 2014
January 1996-December 2010
January 1995-January 2012
1995-2004

No. of patients
with cancer
137
288
47
97
43
17
21
110
75
835

TC
84
53
22
7
21
66
10
263

Diagnosis
L
O
61
143
14
89
21
10
24
44
19
46
118
353

Utilization
of ART
12
2
5
4
3
26

TC, testicular tumor; L, lymphadenoma including Hodgkin’s disease and non-Hodgkin’s disease; O, other.

Science, EBSCO, and the two Chinese databases (China National Knowledge Infrastructure
([CNKI] and WANFAN) were accessed. The literature was searched to identify pertinent studies published from inception until November 4
2017. Key words included the following: “fertility/reproduction preservation/fertility protection”, “sperm cryopreservation” OR “testicular
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tissue/spermatogonial stem cells cryopreservation”, and “cancer/tumor/malignancy/neoplasm”. The precise search strategy is shown in
Figure 1. Filters were applied for human species and male sex. After eliminating duplicates,
the titles and abstract of the works were
checked to exclude studies about other animals, female patients, or patients without can-
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cer. The reference lists of initially selected and
pertinent articles were reviewed to identify further reports that could be included. Selected
studies were fully read before final selection.
Two authors (Fu and Zhang) independently conducted the search. Inconsistencies were solved
by discussion and re-evaluation of discordant
selections. If the articles used dates and were
performed in the same department, then the
newest was included. Final research was performed on December 31, 2017. IBM SPSS Statistics version 22 was used for data entry and
analysis. The Chi-square test was used for categorical data and Student’s t test was used for
continuous variables. P < 0.05 was considered
statistically significant.
Results
A total of 488 articles were included in the
initial literature search. Ultimately, nine articles
regarding nine different regions in China were
included [5-13]. The main results of the studies
are presented in Table 1. Sperm cryopreservation is the only approach used for fertility preservation in China. Testicular tissue cryopreservation and spermatogonial stem cell cryopreservation has been proven in animal models,
but the two methods have not been clinically
applied in China.
At present, there are only 23 human sperm
banks in mainland China that are officially approved by the National Health Planning Commission and that have the ability to cryopreserve sperm. Of these human sperm banks,
only seven have reported sperm cryopreservation for male cancer patients. These seven are
representative of mainland China because they
are the first sperm banks approved by the government. The total number of patients who utilized these sperm banks in China was only 835,
from one ART unit in the Hong Kong region, or
one Andrology Department in Taiwan, which is
very small compared to the large population of
cancer patients in China. Chang et al. [5] reported that during the study period, a total of 2642
male patients younger than 45 years had a
diagnosis of cancer in their hospital, and the
total utilization rate of sperm cryopreservation
was only 2.9% (75/2642).
The number of male patients referred for sperm cryopreservation has been progressively
increasing in the past few years. According to
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Song et al. [10], the numbers who used the
Shandong sperm bank during 2010, 2011,
2012, 2013, and 2014 were 7, 13, 14, 13, and
18, respectively; however, this number reached
28 in 2015. At our unit [6], the number increased four-fold, from 35 cases in 2012 to 137
cases in 2015. In Hong Kong [13], the number
increased 10-fold from 1995 to 2005.
More than one-third of patients had testicular
tumors (263/734; 35.8%), whereas two studies
including 184 patients did not report the type
of malignancy of the enrolled patients. Only five
articles [5, 6, 12-14] reported the usage rate of
cryopreserved semen. The number of patients
who returned to use their cryopreserved sperm
for ART was only 26 (5.9%; 26/440). However,
only four achieved successful live births.
Discussion
Clinically applied modalities for fertility preservation of male cancer patients include sperm
cryopreservation, and cryopreservation of testicular tissue or germ cells. Cryopreservation of
semen samples is the main option for male fertility preservation [15]. Before puberty, spermatogenesis is absent and cryopreservation of
spermatozoa is not an option. Some Oncofertility
Programs collect and freeze testicular stem
cells containing spermatogonial stem cells. An
increasing number of institutions throughout
Europe are now offering fertility preservation to
prepubertal boys. Goossens et al. [16] started
banking testicular tissue in 2002, and they
have stored testicular tissue from 47 boys.
There are limited data available regarding fertility preservation for male cancer patients in
China. Only nine studies from seven sperm
banks in mainland China were found, one ART
unit in Hong Kong and one Andrology Department in Taiwan. Until October 2017, a total of
835 Chinese male cancer patients who had
undergone sperm cryopreservation had been
reported. The incidence of all cancers was
293.79 per 100,000 for males in 2013 [17].
This suggests under-utilization of these services. In China, before the year 2000, there
were only three units that reported providing
sperm cryopreservation services for patients.
However, due to the efforts of physicians, the
number of male patients who have frozen and
preserved their semen has been progressively
increasing during the past few years. However,
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currently there have been no units that provide
testicular tissue or spermatogonial stem cell
cryopreservation in China.
For patients to receive proper fertility counseling, not only reproductive physicians but also
other health care providers must be educated
about fertility preservation options and must
have resources readily available to provide this
care. Developing fertility preservation programs
are a good approach to meeting these needs
in China. Johnson and Kroon [18] reported
an eight-fold increase in the number of male
adolescents and a 90% referral rate for male
adolescents receiving fertility counseling before treatment. Furthermore, clinical guidelines
have an important role in fertility. However,
there are no practice guidelines advocating fertility preservation for men or physicians in
China. A survey administered to doctors in
Qingdao, China [19], showed that most physicians know that cancer will impair fertility, but
only 60.0% of physicians advise their patients
to utilize sperm cryopreservation and many of
them do not how to preservation the fertility for
their patients. Due to the special relationship
between physicians and patients in this country [20], some staff members at the sperm
bank do not actively participate in fertility preservation because there are no relevant laws
and regulations defining clear responsibilities,
and new techniques may increase medical
risks and medical problems. Many patients
never return to the sperm bank after sperm
cryopreservation, and the staff cannot contact
them. Because there are no laws regarding how
to dispose of samples, and because of the
importance of the sperm, most sperm banks
have chosen to continue to preserve it, which
imposes a financial burden. In addition, in
China, all ART services are private services. At
our unit, preservation costs approximately CNY
5000 for the first year and CNY 2000 for every
year thereafter. This may be a heavy burden
for low-income families who already need to
pay for cancer treatments.
Only 27 men (7.4%; 27/365) returned to use
their cryopreserved sperm for infertility treatments. This usage rate is similar to those reported by other international oncology-infertility centers (2% to 60%), yielding an aggregate
value of 8% (95% CI, 8% to 9%) [21]. From an
economic perspective, the effectiveness of
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sperm banking might be questioned. However,
it should be realized that many patients were
still young and single at the time of sperm
cryopreservation. In addition, many of these
patients may still be undergoing surveillance
for cancer. Nonetheless, we strongly believe
that sperm cryopreservation should be continued for cancer patients because of longterm sterility due to germ cell loss, even if only
a few patients return for treatment.
There are several limitations to this study. First,
only 9 articles could be found from seven
sperm banks in mainland China, one from an
ART unit in Hong Kong and one Andrology
Department in Taiwan, even though these units
are representative of China. Of the 7 sperm
banks, they are representative of mainland
China for the volume of business and their influence. Second, a detailed account of some characteristics such as age, semen parameters,
follow-up period, and efficacy of ART performed
with cryopreserved sperm samples could not
be done because most researchers in China
were not concerned with this topic in the past.
Some data were singled out from the articles
that included data of fertility preservation for
all men, not just cancer patients. Therefore,
more attention should be focused on this topic,
and specific studies are required to clarify this
issue.
The rate of azoospermia after chemotherapy
ranges between 0% and 63% [22] Fertility preservation is very important for male cancer patients, especially adolescents. Unfortunately,
only a few patients realize the necessity of fertility preservation. Sperm cryopreservation is
the only method of fertility preservation for
male cancer patients in China. Collection and
freezing of semen are noninvasive procedures
that do not require delays in starting treatment
and can be proposed to most post-pubertal
cancer patients. Advances in fertility preservation techniques using testicular tissue or
spermatogonial stem cell cryopreservation and
transplantation may be beneficial for prepubertal boys in the future. However, there are no
practice guidelines advocating fertility preservation for male cancer patients in China.
Therefore, not only andrologists and reproductive physicians but also oncologists and other
health care professionals should make an effort to promote fertility preservation for male
cancer patients.
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