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Abstract

A case report on a novel treatment protocol using autologous stem cells, derived from adipose tissue, for the treatment
of non-obstructive azoospermia. In this case report, the male partner after undergoing such treatment had restored
spermiogenesis and the couple underwent in vitro fertilization (IVF) therapy. Fertilization was successful and good quality

embryos were produced.
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Introduction

The advent of assisted reproductive technology has
afforded many previously “infertile” couples the gift
to produce offspring. Through various techniques like
ovulation induction, artificial insemination, in vitro
fertilization (IVF) and intra-cytoplasmic sperm injection
(ICSI), many pathologies responsible for infertility
have been overcome. However, male factor infertility
due to primary non-obstructive azoospermia remains
a challenge for the couple, as well as for the attending
infertility specialist.

Azoospermia is the total absence of sperm in the
ejaculate. It may be obstructive or non-obstructive. In the
obstructive type, sperm may be found in the testes but
not in the ejaculate due to either congenital or acquired
obstruction of the ejaculatory duct. Non-obstructive
azoospermia, on the other hand, is due to an inability
of the testes to produce sperm either due to the fact that
there is inadequate central stimulation of the testes or an
abnormality within the testes whereby the testis is not
capable of spermiogenesis.

To date, various treatments using stem cells are being
explored with variable success to treat azoospermia and
enable the infertile male to father a biological child. We
report on a novel treatment protocol using adult adipose-
derived stem cells to restore spermatogenesis leading to
the in vitro production of good grade embryos.

Case Report

This report is about a couple with primary infertility
attending a fertility center in Johannesburg. The male,
aged 36 was diagnosed with idiopathic non-obstructive

azoospermia, confirmed on multiple semen analysis and
at least two testicular biopsies, both with histological
Johnsen score of 5 (1). Notably, the second testes biopsy
was preceded by a course of gonadotrophin therapy with
no change in the Johnsen score. His most recent serum
FSH and LH levels were 7.7 U/L and 8.9 U/L respectively
and his free testosterone level was 298.1 pmol/L.
Chromosomal analysis revealed a normal male karyotype,
and investigations for cystic fibrosis and bilharzia were
normal. The option of stem cell therapy was discussed
with the couple and they agreed to undergo 4 sessions
of stem cell therapy using autologous mesenchymal
stem cells harvested from adipose tissue. (See attached
JirehStem protocol — Supplementary file 1). The adipose
tissue used was from the subcutaneous layer of the
abdominal wall and was aspirated via a simple liposuction
procedure using a suction apparatus. The stem cells were
then harvested from the adipose tissue and activated using
the Adistem processing unit (see Figure 1). The initial 3
sessions consisted of intravenous infusions (IVIs) of stem
cells at fortnightly intervals.

The fourth session was done one month after the last
IVI therapy and consisted of bilateral testicular stem
cell infiltration/injection. Stem cells were prepared as
per technique of the stem cell specialist. 0.5 mL of the
preparation was injected into the right testis via several
insertions and then into the left testis via 1 insertion with
the needle being moved circumferentially. An ultrasound
of the testes was done after the procedure to ensure good
depth of stem cell injection. Gonadotrophin therapy
was started 2 days later with daily sc injection of 75 TU
of highly purified hMG (Fostimon, IBSA) and 75 IU of
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Figure 1. Adipose Stem Cells Processing (Adistem).

recombinant FSH (Gonal F, Merck/Serono). A testicular
biopsy was scheduled for 3 months later.

Patient compliance was good and no adverse side
effects were reported. However, the patient only came
for an evaluation 4 months later. A simple semen analysis
was done and the presence of sperm was noted in the
ejaculate. The sample was cryopreserved. The couple then
went on to have an IVF cycle using the step-up protocol
of the fertility center. Three good grade embryos were
successfully cultured and transcervically transferred into
the endometrial cavity.

Unfortunately, the embryos failed to implant and no
pregnancy occurred.

Discussion

Stem cells are undifferentiated cells found in all stages
of life: the embryo, fetus and adult. They have a unique
characteristic known as potency, which means they can
give rise to differentiated cells of various cell lineages.
They have regeneration and self-renewal capabilities, thus
ensuring continuity of the cell line and repair of the organ
following injury. Stem cells are “the building blocks of
tissues and organs” (2).

Cells found in the early stages of embryo development
are the most undifferentiated cells and are termed
totipotent or omnipotent. Pluripotent stem cells are able to
give rise to cells from all 3 germ layers, so essentially into
any tissue or organ. Mesenchymal cells are multipotent
stem cells. They are able to differentiate into mesodermal
tissues such as adipose tissue, bone, cartilage and muscle
(2).

Stem cells can be obtained from either embryos or
adults. Embryonal stem cells have the advantage of
being pluripotent but there are many ethical concerns
surrounding the manner in which they are obtained (2).
It has become possible to derive “induced pluripotent
stem cells” from any tissue in the body using “a
cocktail of reprogramming factors” (3). This process is
transdifferentiation, whereby a cell from one germ cell
line is able to differentiate into cells of another germ cell
line (4). The ability to derive male germ cells from induced
pluripotent stem cells is groundbreaking in the field of
reproductive medicine and has increased the number

Figure 2. Microscopic Image of Cultured Embryos on the Day of
Transfer.

of treatment options for males with medically induced
(iatrogenic) azoospermia as well as those with idiopathic
non-obstructive azoospermia (3).

For some males with non-obstructive azoospermia,
sperm may be extracted through a testicular aspiration
or biopsy and intracytoplasmic sperm injection may be
sufficient to achieve a pregnancy (5), but for others, as is
the case with our patient, testicular biopsy reveals no viable
sperm. For patients with medically induced azoospermia
like those undergoing radiation and chemotherapy for
the treatment of cancer, adult males can be offered the
option to cryopreserve semen prior to the initiation of
therapy. However, unfortunately, this is not an option
for pre-pubertal males (3). A study by Kurkure et al has
shown that very small embryonic-like stem cells (VSELs)
may be identified on testicular biopsy of azoospermic
adults who have survived childhood cancer. As has been
shown in studies on mice, these persisting VSELs have the
potential to restore spermatogenesis (6). Another study
by Jahnukainen et al investigated the cryopreservation of
immature primate testicular tissue and the potential of
spermatogonial stem cells. They have shown that this may
be a possible tool for the preservation of future fertility in
prepubertal boys (7).

Male germ cells have been successfully derived though
transdifferentiation from bone marrow stem cells
(8). These cells have also shown potential to recover
spermatogenesis when transplanted into the seminiferous
tubules of chemotherapy-induced azoospermic rat and
hamster models (9,10).

More recently, mesenchymal stem cells in addition to
bone marrow have been harvested from adipose tissue.
This method has been found to be less invasive, less
expensive and to contain more stem cells than aspirated
bone marrow (11). These adipose tissue-derived
mesenchymal cells have been shown to have the ability
to repair the germinal cells of seminiferous tubules of
chemotherapy-induced azoospermic rats (11). Other
studies in induced azoospermic rats have further gone
on to show successful spermatogenesis after stem cell
treatment and also continuous generations in offspring
(12).
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Even though a pregnancy was not achieved in the
presented case, this is a remarkable breakthrough for
reproductive medicine. To the best of our knowledge, this
is the first case to be published whereby sperm was noted
in the ejaculate of a human subject with non-obstructive
azoospermia following adipose derived mesenchymal
stem cell therapy. The successful development of viable
embryos in vivo is also extremely exciting and promising
for future attempts at the successful achievement of
pregnancy and live births.
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