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Summary

Background: Infertility after hemopoietic stem cell transplantation (HST) is a serious problem for young pa-
tients. Autologous gamete collection before HST may be a promising strategy to overcome infer-
ility.

Material/Methods: | From October 1988 to December 2003, six male and nine female patients with hematological ma-
. lignancies had autologous gametes collected before HST. The data on autologous gamete collec-
tion were analyzed.

Results: Sperm could be collected from three patients. However, in two of the three, the numbers and mo-
tility of the sperm were severely depleted because they received chemotherapy for one and 11 cy-
cles, respectively. Normal sperm was only collected from one patient with myelodysplastic syndrome
who had no history of receiving chemotherapy. One or more oocytes could be collected in five of
nine female patients, although the five received multiple cycles of chemotherapy. The successful
oocyte collection was associated with an ovulation stimulant.

Conglusions: | Autologous oocye collection before HST may be possible, even if patients receive multiple cycles
of chemotherapy. In contrast, autologous sperm collection before HST may be difficult after pa-
tients receive chemotherapy. Successful pregnancy using autologous gametes after HST remains
extremely difficult, especially in female patients; however, it is important to give information on
infertility and autologous gamete collection to patients scheduled for HST.
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BACKGROUND

HST is an established therapeutic strategy for patients with
hematological malignacies and non-malignant disorders.
However, patients usually develop severe gonadal dysfunc-
tion and subsequent infertility after HST, which are caused
by high-dose chemotherapy and/or total body irradiation
used as conditioning [1,2]. Infertility is an important prob-
lem for patients treated with HST, especially for female pa-
tients young enough to become pregnant and hoping to
bear a child in the future. In male patients, artificial insem-
ination using frozen autologous semen is easy to perform
if a sufficient number of autologous sperm is obtained. If
autologous sperms are not available, artificial insemination
using donor semen is also possible. In female patients, in
vitro fertilization (IVF) using frozen autologous fertilized
or even unfertilized oocytes has been developed [3-5], al-
though it is difficult to become pregnant for patients with se-
vere gonadal dysfunction caused by high-dose chemothera-
py and/or total body irradiation. Another possible approach
to create a genetic child is to transfer autologous fertilized
oocytes or embryos into the uterus of a related or unrelat-
ed healthy woman (surrogate mother) [6]. The Ministry of
Health, Labour and Welfare in Japan approves pregnancy
of patients with severe ovarian dysfunction using donated
oocytes from unrelated women, but not from related wom-
en. The office never approves surrogacy.

Previously, several female patients who had undergone HST
in our hospital returned to productive lives, but complained
of infertility. Since then, we have been clearly informing pa-
tients scheduled for HST to expect infertility following con-
ditioning. Those patients were mainly referred to special
clinics for collection and cryopreservation of autologous
gametes if they wished to undergo that process. We ana-
lyzed factors associated with gamete collection in patients
scheduled for HST.

MATERIAL AND METHODS

All patients with hematological malignancies and non-ma-
lignant disorders planned for HST at Jichi Medical School
Hospital from October 1988 to December 2003 were retro-
spectively analyzed. They were informed of infertility caused
by conditioning for HST. After detailed discussion of HST-
related infertility, a possible alternative approach to autol-
ogous gamete collection and the risks associated with the
alternative, patients gave informed consent for autologous
gamete collection. Prepubertal patients were not included,
but unmarried patients were included. P values below 0.05
were considered significant on student’s ¢ test and ? test.

RESULTS

During this period, 48 patients received HST at our institu-
tion. Eighteen of 48 patients had cryopreserve autologous
gametes collected before HST. Of these, three patients were
excluded because of incomplete medical records. As shown
in Tables 1 and 2, the patients consisted of six males and
nine females and the median age was 24 years (16 to 38
years). Diagnosis included acute myeloblastic leukemia (6
patients), acute lymphoblastic leukemia (3), non-Hodgkin’s
lymphoma (2), Hodgkin’s lymphoma (1), myelodysplastic
syndrome (2), and Fanconi anemia (1). Eleven patients had

received conventional chemotherapy for their hematolog-
ical disorders at a frequency of one to 22 cycles before au-
tologous gamete collection. To collect and cryopreserve au-
tologous sperm, all six male patients were referred to one
clinic. In females, eight unmarried patients referred to an-
other clinic to collect and cryopreserve autologous unferti-
lized oocytes using the vitrification method [3,4]. Fertilized
oocytes from one married patient were collected and cryo-
preserved at the Department of Obstetrics and Gynecology,
Jichi Medical School Hospital.

Table 1 shows a summary of male patients’ profiles and the
nature of their collected sperm. In only one patient with my-
elodysplastic syndrome, normal number and motility sperm
were obtained, because he had not received chemotherapy.
In the others who had received one or more cycles of chem-
otherapy, sperm was severely deteriorated or completely ab-
sent. Table 2 shows the female patients’ profiles and num-
bers of collected oocytes. In five of nine female patients,
one to five oocytes were collected. Of the five, one patient
with myelodysplastic syndrome and one with Fanconi ane-
mia had not received chemotherapy before oocyte collec-
tion. The other three included two patients with acute my-
eloblastic leukemia and one with Hodgkin’s lymphoma had
received multiple cycles of chemotherapy at a frequency of
6 to 15 cycles. All patients who successfully had one or more
autologous oocytes received an ovulation stimulant before
oocyte collection. There were no significant differences be-
tween patients in whom autologous gametes were collected
and not collected in terms of age, gender, use of alkylating
agents and chemotherapy cycles.

Discussion

We showed that autologous gamete collection before HST
may be possible in both male and female patients sched-
uled for HST. In male patients, the less chemotherapy that
had been given, the better the sperm count collected. In fe-
male patients, oocyte collection was successfully performed
using an ovulation stimulant even if they received mult-
ple cycles of chemotherapy. Although the numbers of pre-
transplant chemotherapy cycles were not associated with
gamete collection statistically, it is recommended that au-
tologous gametes should be collected as soon as possible
after achieving complete remission in patients with leuke-
mia or lymphoma.

Pregnancy after HST has been reported in a few patients,
in whom gonadal damage has naturally recovered or med-
ical alternatives have been attempted [7-9]. The European
Group for Blood and Marrow Transplantation reported that
113 female patients among 37,362 patients receiving HST
became pregnant, and 10 of the 113 patients underwent IVF
[10]. Three medical approaches are possible to promote
pregnancy in female patients after HST: First is IVF using
autologous embryos or fertilized oocytes cryopreserved be-
fore HST. There are at least two reports of successful preg-
nancy and live birth using this method [11,12]. This meth-
od is clinically available but impractical in very young and
single females. It is difficuit for patients with malignant he-
matological disorders to interrupt chemotherapy for autolo-
gous oocyte collection. Additionally, itis possible that there
will be malignant cell contamination during harvesting of
oocytes. Second is IVF using allogeneic donated oocytes af-
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Table 1. Sperm collection.

Ade Duration between
Case 9 Disease Chemotherapy numbers chemotherapy Pre- medication Collected sperm
(years) .
and collection (months)
1 29 AML n 3 - Severely disturhed
2 18 NHL " 3 - Absent
3 24 MDS 0 0 - Normal
4 18 ALL 12 03 - Absent
5 16 ALL 1 0.7 - Severely disturhed
6 38 AML 2 2 - Absent

AML ~ acute myeloblastic leukemia; NHL - non-Hodgkin’s lymphoma; MDS — myelodysplastic syndrome; ALL — acute lymphoblastic leukemia,

Table 2. Oocyte collection.

Duration between

Case (yﬁgis) Disease Chemotherapy numbers chemqtherapy Pre- medication® Collz;t:lcll’zfscyte
and collection (months)
7 27 HD 6 1 + 1
8 35 MDS 0 0 + 4
9 3 NHL 8 03 - 0
10 2 AML 13 2 + 5
11 29 FA 0 0 + 2
12 17 ALL 6 2 + 0
13 18 AML 0 0 - 0
14 26 AML 12 0** - 0
15 24 AML 15 2 + 4

HD — Hodgkin's lymphoma; FA — Fanconi anemia;
* ovulation stimulant;
** on therapy with all-trans retinoic acid.

ter HST [13-15]. Although the absence of malignant cell
contamination risk during harvesting of the oocytes is a
clinical benefit, it is difficult to obtain donated oocytes. In
Japan, oocyte donation only from unrelated, but not relat-
ed, women to patients with gonadal dysfunction is approved.
Gestational surrogacy is a treatment option available to wom-
en with certain medical problems including severe gonad-
al dysfunction [6]. Gestational surrogacy arrangements are
carried out in a few European countries and in the USA.
However, ethical or legal problems remain unresolved and
gestational surrogacy is not approved in Japan. Third is
cryopreservation of autologous unfertilized oocytes before
HST. This method could be applied to female patients with
or without husbands, and could be a good option from the
perspective of medical ethics, although cryopreservation
of unfertilized oocytes is thought to be difficult. Recently,
a new technique, called vitrification, has been developed,
which does not cause intracellular ice formation in oocytes
during cryopreservation [3,4]. There are three reports of

successful pregnancy and live birth after implantation of
autologous or donated unfertilized oocytes using the vit-
rification method [4,16,17]. Very recently, it has been re-
ported that follicle development and estrogen production
of a breast cancer patient return to normal following cryo-
preserved autologous ovarian tissue transplantation [18].
In patients with hematological malignancies, ovarian tissue
cryopreservation may be difficult, since there will be malig-
nant cell contamination.

We do not know whether reduced intensity hemopoietic
stem cell transplantation (RIST) preserves gonadal function
at a normal level. Recently, Kyriacou et al. reported that a
reduced intensity regimen of fludarabine, melphalan and
CAMPATH-1H induced damage to germ cells and Leydig
cells [19]. If RIST using other regimens does not impair
gonadal function and shows the same clinical outcomes as
conventional intensity hemopoietic stem cell transplantation
for young patients with standard-risk leukemias or lympho-
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mas, such RIST may be a better strategy for patients hoping
to have their own childen in the future.

Although approaches to becoming pregnant after HST may
differ country by country based on medical ethics [20], we
should provide the correct information on autologous gam-
ete collection to patients scheduled for HST. Such informa-
tion, along with autologous gamete cryopreservation, in-
creases the fighting sprit of young patients scheduled for
HST, even though successful pregnancy using autologous
gametes after HST remains extremely difficult.

CONCLUSIONS

1. Autologous gamete collection is possible in both male
and female patients before HST.

2. Information on autologous gamete collection should be
given to patients scheduled for HST.
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