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Abstract

The use of IVF and related procedures has offered opportunities for couples to conceive who otherwise would remain
childless. This technology is often viewed as the only option but is very expensive and not highly effective. In an
effort to improve access to care, governments are attempting to provide funding. In Ireland for example the Health
Service Executive (HSE) has recently made I\VVF funding available through Regional Fertility Hubs. for couples who
qualify. However, this policy has threatened a less invasive approach available in Ireland that can help many couples
before IVF is employed. We propose that a newly emerging “medical treatment process” called Restorative
Reproductive Medicine (RRM), combined with methods or apps that track biomarkers of the menstrual cycle as a
prerequisite option for appropriate patients. To illustrate the effectiveness, we compared live birth rates from an
established Irish RRM clinic that uses the Chart Neo app to HFEA (Human Fertilization and Embryology Authority)
data, both from 2019. RRM treatment had a live birth rate of 40.4% compared to 24.4% per treatment cycle for IVF
(P>0.0001). RRM twin pregnancy rate was 2.5% compared to 7% for IVF. RRM babies were usually full term and
normal birth weight. Therefore, RRM is less expensive, less invasive, and more effective than I\VVF for most patients.

This merits further evaluation and support by the HSE and other global authorities guiding health policy.
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1.Introduction

Restorative Reproductive Medicine (RRM) [1] is a newly emerging
“medical treatment process” for patients with infertility. Infertility can more
accurately be described as a consequence of multiple chronic health
conditions instead of an independent diagnosis. When these chronic issues
are identified and treated, fertility can return without the need for more
invasive assisted reproductive technology (ART). The process of RRM treats
infertility as a chronic illness requiring multiple and sustained interventions
over time [2,3]. Restorative treatments are guided with the help of
“specialised cycle tracking of fertility biomarkers” such as bleeding, cervical
mucus, and basal body temperature [4]. Assisted reproductive technology on
the other hand treats infertility as an acute condition, providing a procedure
to bypass natural fertility with less attention to diagnosing and correcting the
underlying causes of infertility. It is invasive, expensive and has more
adverse obstetric and perinatal outcomes [5]. Furthermore, at least 35% of
couples undergoing IVF have unexplained infertility. IVF has not been
proven to be better than expectant management (doing nothing) for this
group of patients [6]. Giving suitable couples the option of choosing RRM

as an alternative or pre- requisite to IVF when further fertility treatment is
advised would avoid more costly and invasive medical technology that can
present challenges for some couples [7].

Health coverage for infertility is a needed development given the prevalence
of infertility, but any health policy program considering the provision of
funding for infertility should not exclusively cover ART. As an example of
how this type of health policy is being implemented, we cite a recent
development in Ireland. In 2023, the HSE has introduced publicly funded
fertility services for people who need fertility treatment, including 1UI, IVF
and ICSI. This is delivered by “approved private providers” on behalf of the
HSE [8]. To access state funded fertility treatment, patients must first attend
their GP for referral to one of six regional fertility hubs, based in public
maternity hospitals. The hub provides all necessary fertility investigations,
including blood tests, semen analysis and fertility-related surgeries and
medical management of fertility challenges including ovulation induction
with follicle tracking. If further advanced treatment is recommended by a
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Reproductive Medical Consultant and the patients meet the access criteria,
the hubs will refer patients to an HSE- approved private provider of their
choosing. There is no cost to patients for the recommended treatment through
private providers. Criteria to access one free cycle of IVF, ICSI or 1UI
treatment, include having no children, no more than one previous attempt
with IVF, a BMI less than 30 and female age 40 or less.

Because the HSE has selectively funded I\VVF treatment for infertility patients,
but not RRM, access to the less invasive option is reduced. We believe that
if funding for RRM was included by the HSE, it would offer a less expensive
and more effective treatment, with likely better birth outcomes compared to
IVF for many patients. Therefore, to demonstrate the potential opportunity,
we retrospectively compared success rates and costs of IVF in 2019 reported
by the HFEA, to results obtained by an experienced RRM clinic, from 2019.
This comparison provides preliminary evidence to support our claim. With
this preliminary data we propose the urgent need for prospective
comparisons between RRM and IVF for the treatment of infertility. When
RRM and IVF are both funded it would be an ideal opportunity to
prospectively collect data on all outcomes for fertility patients and babies
resulting from these procedures.

2. Materials and Methods

The RRM approach used at the NeoFertility clinic has been developed over
the past 25 years. It includes 3 phases. Phase one is finding the problem and
it lasts about 2 months, phase 2 is fixing the problem and lasts about 2 months
and phase 3 is attempting natural conception for 1-18 months.

The key components of phase one are collecting a good history and teaching
the patients how to accurately chart their menstrual cycle using the ChartNeo
App. Correct charting of the menstrual cycle is vital to determine cycle health
and confirmation of the stage of the cycle which is subsequently used for
proper blood sampling and medication timing. ChartNeo uses proven
elements from established fertility awareness-based methods including the
Billings Ovulation Method®, the Creighton Model Fertility System™, and
the Sympto-thermal method [4]. Using biomarkers of fertility such as
cervical mucus and basal body temperature, the woman enters cycle

Page 2 of 5

observations into the app which can be used prospectively to determine the
fertile window and the phases of the menstrual cycle. Precise timing of blood
sampling can be conducted during the phases of the cycle for diagnostic
evaluation and subsequent therapeutic intervention. By keeping a record of
the observations along with the corresponding diagnostic results, a
retrospective evaluation of women’s cycle health can be ascertained from the
app. Key diagnostic evaluation of day 3, and post- peak day 7 levels of
estradiol and progesterone along with ultrasound assessment of follicle
development and rupture determines the quality of ovulation. Additional
evaluation of underlying health issues is also performed including
hypothalamic, pituitary, adrenal, and thyroid function. Metabolic assessment
is performed when indicated. If symptoms of endometriosis, poly-cystic
ovaries, sleep apnea, chronic fatigue or stress, low mood, premenstrual
syndrome, insulin resistance, or auto-immune disease are present, these are
treated with a combination of conventional and holistic approaches during
phase-2. Interventions during phase 2 may include diet, supplements and
symptom determined medications. Medications, include DHEA,
progesterone, levothyroxine, low-dose naltrexone, metformin, prednisolone,
and cycle stimulation drugs such as letrozole, clomiphene, FSH and HCG
and more details can be found in Table 1. These medications are monitored
and managed until reproductive hormones are balanced, follicle rupture is
confirmed by ultrasound, and adequate luteal support is available. Male
fertility is also assessed by semen analysis using current WHO criteria, and
DNA fragmentation testing. Underlying male health issues are investigated
and treated in the same way as his female partner. If varicocele or other
anatomic abnormality is found, they are referred to a competent urologist for
surgery. This is similar to the way endometriosis or tubal blockage is referred
for gynecological surgery. Only the most severe and persistent male factor
or uterine/tubal abnormalities are not suitable for RRM. Phase 3 then begins
up to 12 cycles of attempted natural conception during the fertile period
informed by using the ChartNeo app. If ovarian stimulation is necessary to
achieve ovulation and adequate hormone levels it is monitored closely using
ultrasound and the stimulation drugs are titrated to achieve follicular
recruitment of one mature follicle, which is the usual outcome. Additional
details on the application of RRM using the NeoFertility treatment plan have
been previously published [9, 10].

Medication Dose Purpose
Levothyroxine Titrate as needed To keep TSH between 1-2 iu/l
Naltrexone 3-4.5 mg/night Persistent fatigue, low mood, anxiety, PMS,
and dysmenorrhea
Prednisolone 5 mg/day For PCOS, hyperandrogenemia,
Progesterone Titrate as Low progesterone during luteal phase and
needed pregnancy
DHEA 10-50 mg/day Low DHEA, Low estradiol during pregnancy
Metformin 500mg x3 Insulin resistance, impaired glucose
times daily metabolism
Letrozole, Titrate as Follicle stimulation
Clomiphene, FSH needed
HCG Titrate asneeded Trigger ovulation, luteal support

Table 1. List of the most common medications used during RRM.

To compare our results to IVF success rates we retrospectively collected the
live birth rate data from our patient records in 2019 and then compared our
results to one treatment cycle of IVF (using patient’s own eggs and their
partners sperm) reported by the HFEA, for 2019. The HFEA data were
extracted from their website [11].

The NeoFertility clinic, located in Dublin, Ireland had two physicians
providing services in 2019. All data used for this evaluation were routinely
collected from patients during their visits or from phone, mail, email, or
survey and placed in the chart. Data was then abstracted, anonymized, and
entered into a database using a standardized system called STORRM
(Surveillance of Treatment Outcomes from RRM) [12], an international

registry template developed by the International Institute for Restorative
Reproductive Medicine to be like the IVF data registry. A total of 193 new
patient couples started the treatment plan for infertility in 2019 at the
NeoFertility clinic and were included in our analysis.

We then statistically compared the live birth rates between the two data sets
using a two-sample test of proportions on STATA. Multiple pregnancy rates,
weeks’ gestation, and weight at birth were reported for RRM data but were
not available from HFEA data. A cost analysis was performed using prices
listed on the website of an Irish IVF clinic [13] and the rates listed on the
NeoFertility RRM clinic’s website [14].
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3. Results

Official HFEA data from 2019, published in 2021, reported the live birth rate
“per treatment cycle” for couples using their own eggs and partner sperm on
a fresh cycle. A total of 32,502 couples were treated, resulting in 7920 live
births for women aged 42 years and younger. Overall, this was a
(7,920/32,502) 24.4% live birth rate. The twin live birth rate was 7%. The
live birth rate was highest for females under 35 years at 31% and lowest for
females age 43+. The average female age was 34.9 years. Data on weeks’
gestation or infant weight for IVF patients was not available.
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STORRM data extracted for the RRM practice cohort in 2019 revealed that
193 couples were treated, resulting in 78 live births for all age groups. There
were 20 couples who conceived but subsequently experienced miscarriage
and there were 95 couples who never conceived. Overall, this showed a
(78/193) 40.4% live birth rate which was significantly higher than IVF at p
< 0.0001. The twin birth rate was (2/78) 2.5%. Consistent with the IVF data,
the live birth rate was highest for females under 35 years (59%) and lower
for older females (Figure 1).

RRM and IVF LiveBirths 2019

significant at p< 0.0001*
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Figure 1. Live birth rates for RRM and IVF in 2019.

The average female age for RRM patients was 36.4 years which was 1.5
years older than the average IVF patient in this comparison. Couples were
trying to conceive for an average of 2.5 years. Remarkably, 35 couples in the
RRM cohort (18%) previously had IVF totaling 80 combined cycles of
previous unsuccessful IVF treatment. The average weeks’ gestation at birth
was 39 weeks with a birth weight of 3466g (7lb 100z) for singleton
pregnancies. The 2 sets of twins were delivered at 35 and 36 weeks with an
average birth weight 2,343g (5lb 20z). There were no deliveries before 35
weeks and no babies had a birth weight below 2,000g.

Currently, the cost for a single IVF cycle without additional laboratory
procedures such as sperm injection, embryo biopsy or freezing is listed at
€5150. It includes all the cycle monitoring tests but not any additional
diagnostic testing, surgery, or medication costs. The RRM medical
management plan is offered for €2000 and similarly does not include
diagnostic testing, surgery, or medications.

4. Discussion

This is a retrospective cohort study comparing outcome data between
STORRM (RRM) and HFEA (IVF) data registries. Although the 2019
STORRM data set is small compared to HFEA, it shows a statistically
significant result in favour of RRM treatment for couples with infertility,
(P<0.0001). The average age of IVF patients was 1.5 years younger than the
RRM group. Despite this advantage, IVF had a lower live birth rate and a
higher incidence of twins. In addition, IVF pregnancies generally have an
increased incidence of gestational complications such as diabetes,
hypertension, pre- eclampsia, abnormal birth weight, and premature delivery
[5]. Children born from IVF have a higher rate of neo-natal complications
and birth defects [15].

Cochrane data [6] indicates there is no good evidence to show IVF is any
better than expectant management for couples with unexplained infertility,
which accounts for over 35% of all couples who try IVF. Most infertile
couples are suitable for RRM treatment apart from females with untreatable
bilateral blocked fallopian tubes and men with severe male factor infertility,
(total motile sperm count, TMSC < 5 x106).

An argument can be made that comparing 1 treatment cycle of IVF to 12
months of attempted natural conception is not equivalent. We used that
comparison simply because that was what was being funded in our Irish
example. Additional treatment cycles of IVF along with frozen embryo

transfer attempts can increase success rates but this also comes with
additional costs. Additional costs include those of the treatment cycles but
also should include the obstetrical and peri-natal care of the women and their
offspring. More difficult to capture is the cost of not identifying and
correcting underlying health issues in the parents in a timely manner when
conception using IVF is the primary goal.

The RRM treatment plan can run for up to 12 balanced cycles, at a cost of
€2000 which is less than half the cost of a single IVF treatment cycle. Using
this information, if we compare outcomes for a budget of 1 million Euro
spent on IVF or RRM we have a striking contrast. For IVF, this provides
funding for 194 couples, resulting in 47 live births at a cost of €21,277 per
baby. 1 million euro spent on RRM provides funding for 500 couples,
resulting in 202 live births at a cost of €4,950 per baby. There are further
savings due to a lower incidence of low birth weight and premature delivery
with RRM, because fewer babies require neonatal care unit services. A direct
comparison between I\VF and RRM for all peri-natal outcomes, birth defects
and health of the offspring is needed.

5. Conclusions

These data show that IVF babies are over 4 times more expensive than RRM
babies, and I\VF success rates are lower. RRM has a higher live birth rate
(40.4% vs 24.4%), and due to the low incidence of adverse outcomes, RRM
likely has better peri-natal outcomes compared to I\VF. Any government
health policy that provides exclusive funding for IVF threatens access to
RRM treatment despite evidence that RRM may be a better treatment for
many patients. Using RRM as a prerequisite option in suitable patients would
save thousands and avoid the use of invasive procedures that often are not
necessary. We provide a comparison of costs and effectiveness from a clinic
in Ireland for illustrative purposes, and we propose a change in the Irish HSE
funding policy to include the option of RRM treatment for infertile couples.
We recommend urgent prospective data collection and analysis to compare
outcomes on multiple levels between IVF and RRM. This will likely make
fertility treatment available to more couples at a lower cost, with less
intervention, consistent with HSE objectives [8]

6. Patents

Dr Phil Boyle is co-developer of the ChartNeo fertility tracking app which is
available in the app store. Copyright © 2023 Neo Fertility App LTD.
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