Revitalizing Ovarian Function: Autologous Stem Cell Therapy in Poor
Ovarian Reserve

ABSTRACT

Ovarian reserve indicates the quantity and quality of Ovarian primordial follicles. Poor
ovarian reserve (POR) indicates the reduction in the quantity of ovarian follicular pool in
women of reproductive age group. In recent years, autologous stem cell therapy has
emerged as a promising avenue in the realm of reproductive medicine, offering new
hope to patients with POR

Aims: To evaluate the ovarian response (FSH, LH, AMH and Antral follicular Count)
after autologous stem cell therapy

To assess the pregnancy rate after autologous stem cell therapy

Study design:Prospective Observational study

Place and Duration of Study:The study was conducted in a fertility clinicfromJune
2022 to June2023.

Methodology:This prospective observational study was conducted in aFertility clinic(
Srikari Hospital, Hospet, Karnataka) for one year, from June 2022 to June 2023.The
study was done among women diagnosed with poor ovarian reserve with
infertility.Autologous bone marrow-derived stem cell therapy was given as a part of
fertility treatment. Hormonal assays and Antral Follicular Counts were measured before
and after the stem cell therapy. The improvement in ovarian function was assessed.
Pregnancy rates were also assessed.

RESULTS:

The present study was conducted among 8 women,The mean age of the study
participants was 32.1+ 6.33years (minimum age 20 years and max age 39years).The
serum Anti Mullerian Hormone levels and Antral follicular counts showed a significant
change after the stem cell therapy. The mean baseline AMH was 0.371+0.198 ng/l, and
at the end of 3“month,AMH was 0.786+0.353 ng/l. Pregnancy rates after the procedure
wereabout 71%

Conclusion:Autologous bone marrow-derived stem cell therapy has emerged as a new
hope for ovarian rejuvenation for women with poor ovarian reserve. Clinical application
of this in the reproductive medicine practice helps to solve the challenge of infertility
associated with poor ovarian reserve
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1. INTRODUCTION
Reproductive aging is a continuous process from before birth till menopause where the irreversible
attrition of germ cells progressively diminishes the follicular pool of the women.Fertility peaks before



the age of thirty and later on it declines gradually due to a reduction in follicular pool as a result of
ovulation and follicular atresia.*

Ovarian reserve indicates the quantity and quality of Ovarian primordial follicles. Poor ovarian reserve

(POR) indicates the reduction in the quantity of ovarian follicular pool in women of reproductive age
1,2

group.™

POR is associated with low pregnancy rates and high pregnancy loss irrespective of age. Poor
ovarian reserve (POR) poses a significant challenge to women seeking to conceive, impacting their
fertility potential and often leading to emotional distress and frustration[18-20].

Reproductive medicine has many advancements in assisted reproduction technology since the first
baby from invitro fertilization which was born 40 years ago. There are many.advancements such as
intracytoplasmic sperm injection, peri-implantation genetic counselling, and many. others. Despite
many advancements, poor ovarian reserve is still a major challenge in reproductive medicine.

Oocyte donation seemed to be the only therapeutic option for women with peor ovarian reserve who
desire to have a pregnancy. This has many significant psychological and other issues related toit in
terms of not being able to have their own biological child.**

Ovarian rejuvenation>®, a new concept has emerged recently, it is the procedure for restoring Ovarian
function and it has been used to enhance fertility in women with poor ovarian reserve. Many methods
have been tried-

Intraovarian Platelet-Rich Plasma Injections, Autologous stem cell therapy, Mesenchymal stem cell
mobilization from peripheral blood.

In recent years, autologous stem cell therapy has emerged as a promising avenue in the realm of
reproductive medicine, offering new hope: to patients with POR.® This innovative approach harnesses
the regenerative potential of a patient's own stem cells to rejuvenate ovarian function, potentially
enhancing ovarian reserve and improving reproductive outcomes. As research in this field continues
to advance, understanding the mechanisms and efficacy of autologous stem cell therapy among POR
patients is crucial for optimizing fertility treatments and offering renewed possibilities for those facing
fertility challenges. This introduction sets the stage for exploring the rationale, methodologies, and
outcomes associated with autologous stem cell therapy in the context of poor ovarian reserve,
shedding light on its potential as a transformative strategy in reproductive medicine.”®

In 2013, Abd-Allah and co-workers reported the therapeutic application of BMSCs for
cyclophosphamide-mediated ovarian dysfunction in a rabbit model and explored the underlying
mechanism. They reported that intravenous injection of BMSCs could restore the structure and
functior; of ovarian follicles through down-regulation of FSH and upregulation of estrogen and VEGF
levels.

In 2017, Badawy conducted a similar experiment on mice and documented that there was a revival of
hormonal levels and pregnancy in infertile mice after administration of bone marrow stem cells after
21 days °

Sonia Herraiz conducted an experimental study on mice on bone marrow-derived stem cell therapy
for restoring ovarian function. The study showed the fertility rescue and observed spontaneous
pregnancies.*®



Lee et al, reported that bone marrow transplantation restored ovarian function which hasbeen
regarded as a promising treatment for patients with ovarian insufficiency. Todate, many studieson
bone marrow-derived stem cells have reported good results
Including improved Ovarian volume, restoration of the menstrual cycle, improved menopausal
symptoms, increased anti-Mullerian hormone (AMH) levels increased number of antral follicles, and
higher pregnancy rates.***?
The present study was conducted to explore the phenomenon of ovarian rejuvenation and its
outcomes on the fertility of women with poor ovarian reserve.The present study was condqcted with
the following objectives AN

e To evaluate the ovarian response (FSH, LH, AMH and Antral follicular C ter.autolo

stem cell therapy
e To assess the pregnancy rate after autologous stem cell therapy

2. MATERIALS AND METHODS
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This was a prospective observational study conducted in the f
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Selection of study participants

Inclusion Criteria: women with Poor Ovarian Reserve ( Bologna Criteria )
Exclusion Criteria: Women with Anomalies of uterus, endometriosis, prior ovarian surgeries, male factor infertility, Infertility due to genetic or chromosomal disorders

Baseline Characteristics

Baseline Hormonal Assays, Transvaginal Sonography for Antral Follicular Counts

Autologous stem cell therapy

Bone marrow aspiration for stem cells
Intraovarian Injection

Follow Up after the procedure
Hormonal Assays, Transvaginal Sonography for AFCs after the procedure

Fertility treatments
Ovulation Induction /1UI/ IVF

Figure 1: Methodology

Baseline characteristics: The following details were collectedon day 2 of the menstrual cycle



Basic Sociodemographic details

e Hormonal assays- Follicular Stimulating Hormone (FSH), Luteinizing hormone(LH), Anti
Mullerian Hormone(AMH) were measured in a certified laboratory using standard hormonal
assay methods,

e Antral follicular count(AFC) by assessed Transvaginal sonography

Autologous bone marrow-derived Stem cell therapy

Bone marrow aspiration for stem cells:the procedure was conducted on the.7" day~of the
menstrual cycle.

Bone marrow extraction was done from the iliac crest usingl3G or 11G using a Jamshedi needle.
Using 20ml syringe,10ml of Bone marrow was aspirated under aseptic precautions. The aspirated
bone marrow was subjected to centrifugation at 1800rpm  for. 12min at 20
degrees(withheparin).Buffycoat and protein-rich plasma extracted fromdinitial centrifugationwereagain
subjected to centrifugation at 3400 rpm for 6min.Suitable aseptic.measures.were taken during the
procedure. Adverse events or any untoward events during the procedures were taken care of
throughout the procedure.

Intraovarian Injection: After the bone marrow aspiration and centrifugation, the stem cells are
instilled inboth ovaries, and 0.8-1mlof Platelet-rich plasma/ovary was instilledinto both ovaries by
laparoscopically under all aseptic precautions.

The whole procedure was done under spinal anesthesia.

Follow-up Schedule: The participants were followed up for 1 year, The hormonal assays and AFCs
were assessed at the end of 3 months afterthe precedure on day 2 of the menstrual cycle. The fertility
treatment wasstarted after 3 months of the procedure.The participants were followed up for one year.
Pregnancy rates were assessed.

Diagnosis of POR was done using this criteria; Bologna criteria'® recommend the presence of at least
two of the following three features for diagnosis of POR

I.  Advanced maternal age (240 years) or any other risk factor for POR
Il. A previous POR(<three oocytes with a conventional stimulation protocol)

lll.  An abnormal Ovarian Reserve Tests(i.e. AFC, 5-7 follicles or AMH, 0.5-1.1 ng/ml)

3. RESULTS AND DISCUSSION

The present study was conducted among 8 women,The mean age of the study participants was
32.1+ 6.33years (minimum age 20 years and max age 39years)

Out of 8 patients about 75% were diagnosed with Poor Ovarian Reserve (N-6)andabout 25% of
patients had early menopause (n-2)



Bone marrow aspiration was done among 8 women, but the intra-ovarian injectionwas done among 7
women as laspiration was a dry tap.

Table 1: Baseline levels of FSH, LH and AMH and AFC

Mean+ Standard Deviation(n-8)
AMH (ng/l) 0.362+0.185
FSH (1U/l) 18.3+20.5
LH (1uM) 13.7+18.1
AFC 1.14+1.21

Evaluation of Ovarian function after autologous stem cell therapy: This was assessed by
comparing the baseline hormonal levels of the study participants with=hormonal levels at 3“month
after autologous stem cell therapy. The results showed the change in thezhormonal levels, serum
AMH levels were raised at the end of 3" month (0.786+0.353)when compared to the mean baseline
AMH Levels(0.371+0.198ng/l) which was statistically significant( P value obtained using Paired t-test),
Serum FSH levels were decreased, Serum LH levels were also decreased after autologous stem cell

therapy(Table 2).
Changes in AFCs: The study also showed an increase in the Antral follicular count after the

procedure. The rise in AFC showed statistical significance.
Table 2: Changes in FSH, LH, AMH and AFC after autologous stem cell therapy

Mean+SD Mean difference P

Baseline AMH(ng/l) 0.371+0.198

AMH after Intraovarian -0.414(-0.569+-0.259) <.001*

injection of Stemcells(ng/l) /859359
Baseline FSH(IU/I) 19.571+21.801
FSH after Intraovarian 9.829(-5.64£25.297) 0.171
injection of Stemcells(1U/I) 9.7434T1.323
Baseline LH(1U/I) 15.257+19.008

LH after Intraovarian 8.4(-4.836+21.636 0.171
injection of Stemcells(1U/l) 6.857+7.264 ( )
BaselineAFCs 1.143+1.215
AFCs after. Intraovarian

injection of Stemcells 3.57142.299

*significant
Pregnancy after Stem cell therapy: Out of 7 patients who underwent Ovarian injection of Stem
cells, 5 members conceived. Among them 2 women conceived with IVF, 2 women conceived with

Ovulation Induction and 1 woman conceived naturally (Figure 1).

-2.429(-4.018+-0.839) 0.01*



PREGNANCY AFTER STEM CELL THERAPY

Figure 2: Pregnancy rate after intraovarian injection of autologous stem cells.

Adverse events during the study period: Out of 8 women ‘who underwent Bone marrow aspiration,
none of them reported any adverse event during the procedure. Out of 7 women with intra-ovarian
injection of stem cells, none of the women reported any side effects or adverse events throughout the
follow-up period.

Discussion

Certain Ethnicities have also shown Poor Ovarian reserve, they exhibit the signs of poor ovarian
response while undergoing IVF. In a study by Carlos Iglesias M.D. among Indian and Spanish
women, Ovarian age (AFC, AMH) showed that Indian women werefound to be approximately
6.3years older compared to Spanish women. **

In a study conducted by Jesmine Banu in Dhaka, after autologous stem cell mobilization in cases of
poor ovarian reserve, baseline AMH levels were 0.39+0.63ng/l, and at the end of 3" month AMH was
1.21+0.27ng/l, AMH levels were increased by 0.820+0.44ng/I,AFC counts were also increased, and
the increase was statistically significant. Pregnancy was achieved in 4% of the cases’. In the present
study, Serum AMH and AFC count werestatistically significant and were improved when compared to
baseline values with follow-up values at 3" month. A similar study by the same author, Jesmin Banu
in Dhaka, Bangladesh on the efficacy of platelet-rich plasma among infertle women having poor
ovarian reserve, similar findings were obtained to the present study. There was an improvement in
the AMH and AFcs count post-PRP Ovarian Infusion. They reported apregnancy rate of 20% *’

The present study showed higher levels of pregnancy compared to the other studies. 71% of the
participants became pregnant after the procedure. This sets a new hope for the women with poor
ovarian reserve and also for the treating obstetrician.

In a study conducted by N Singh®™ among women with diminished ovarian reserve, there was a
significant increase in AMH and AFC Values after autologous stem cell ovarian transplantation
(ASCOT) which was similar to the results obtained from the present study.

In a case report by Shreya Gupta® A 45-year-old perimenopausal female, with AFC of 1, Autologous
Bone Marrow-Derived Stem Cell Therapy was performed, after 8 weeks of the procedure, her TVS



showed 2 follicles in each ovary, the pregnancy was successful with IVF. This was India’s first baby
with Autologous Bone Marrow-Derived Stem Cell Therapy.

Despite the promising results in animal and human studies on autologous stem cell therapy for
ovarian rejuvenation, the mechanism by which it enhances ovarian function and fertility is yet to be
understood.

Further studies are needed to evaluate the efficacy of stem cell therapy and other benefits of stem
cell therapy.

Limitations of the study: Small sample size

4. CONCLUSION
The present study showed that ovarian injection of autologous stem cells has a significant impact on
the fertility status of women by improving the levels of Anti-Mullerian. Hormone and also by Antral
Follicular count. The Pregnancy rates were also increased. Autologous stem cell therapy can be
considered in patients with poor ovarian reserve.Clinical application of this autologous bone marrow-
derived stem cell therapy in the reproductive medicine practice helps to solve the challenge of
infertility associated with poor ovarian reserve



CONSENT:

The procedure, risks and benefits of the procedure were explained to the patients in their own
understandable language and voluntary written consent was taken from the patient before the
procedure. Confidentiality, anonymity and privacy of the patients were maintained during the
procedure, follow up and further management.
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