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Abstract

Objective: to review the role of acupuncture as a coadjutant therapy in assisted
reproduction techniques (ART). Material and method: we used the search engines:
Medline, Pubmed, Pubmed Central and Google Scholar; with the following keywords:
“acupuncture in vitro fertilization”, “acupuncture ivf”, “acupuncture infertility”,

“traditional Chinese medicine ivf”, “complementary medicine ivf”.

Results: we found 189 articles and only 45 were selected. There were also 22 reviews

and 7 metaanalysis from which we included 15 and 4 respectively.

Conclusion: The role of acupuncture as a coadjutant therapy in ART remains
controversial. Future research should focus into following international guidelines in

order to obtain clear and consistent results and reproducibility.
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Introduction

It is said that, traditionally, infertility affects between 8 and 12% of
couples of reproductive age around the world."? This varies in some
regions where it can affect up to 30% of the population®® The regions
with the highest prevalence include South Asia, North Africa, Central
and Eastern Europe, among others.* More recent estimates assert that
one in four couples experience infertility.’

There are many causes of infertility: from ovulatory, peritoneal,
and cervical problems, to male and genetic causes, among others.® In
addition, in almost half of couples with infertility, two or more factors
coexist.®

Infertility is recognized as a potentially serious, costly problem
that not only has implications for health, but is a condition that is also
linked to human rights.** The social stigma that comes with it leads to
isolation and neglect in many developed countries.’

Treating infertility should be aimed at the etiological causes,
which will guarantee the highest chances of a successful pregnancy
culminating in the birth of a healthy child."® Basically, the three
current therapeutic strategies may be summarized as:

A. Pharmacological treatment
B. Surgical treatment
C. Assisted reproduction techniques (ART)!®

In many cases, ART have become the first management option,
primarily because they are less invasive than surgical treatment and
offer a more successful outcome. However, globally, the success
rates may still be considered low. In Europe, the success rate (clinical
pregnancy rate) is less than 30% by ovarian drilling." Throughout the
last decade, a large part of the research has been devoted to trying to
increase the ART results, either by improving the quality of embryos,
modulating hormones or controlling the environment within the
uterus.'?

Complementary medicine emerges as a strategy of minimal
invasion, due to its low cost, and it generally has no complications;
therefore, this is preferred by women from the time when they are
trying to get pregnant, to getting pregnant, during pregnancy and
during menopause.'*

Perhaps acupuncture is the most recognized technique when
talking about complementary medicine. It is an important part of
Traditional Chinese Medicine (TCM) and dates back at least 3,000
years.!? Its use in the West has become popular in the last decade, in
particular in managing subfertility. However, its effectiveness remains
controversial.'®

Some studies have shown that acupuncture improves the results
of ART.">'7 However, systematic reviews show contradictory
results.'!®2! One problem that systematic reviews and meta-analysis
show is the heterogeneity of the management protocols as well as
the treatment times. This causes the vast majority of studies to be
discarded and so no conclusive statements can be drawn.

The present article is a review of the literature and a discussion
about the deficiencies and strategies that clinical trials should follow
regarding the use of acupuncture as a coadjuvant treatment for assisted
reproduction procedures.

Objective: To carry out an analysis on the effects of acupuncture
as a coadjuvant treatment in assisted reproduction procedures.

Material and method

A bibliographic search was made in the databases: Medline,
PubMed, PubMed Central y Google Scholar. The following keywords
were used: “Acupuncture in vitro fertilization”, “acupuncture
ivf”, “acupuncture infertility”, “traditional Chinese medicine
ivf?, “complementary medicine ivf’. No date was selected as a
filter, although searching was restricted to the English and Spanish
languages. In addition, an article selection methodology was used
based on the consistency, methodology, and the impact and clarity in
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the published results. With these premises, clinical trials, reviews and
meta-analysis were chosen.

Results

The keywords that addressed the issue more generally (for example:
“Acupuncture infertility”) showed a maximum of 189 results, of
which 45 articles were selected based on the criteria described above.
In addition, 22 reviews and 7 meta-analyses were found, of which 15
and 4 studies were chosen, respectively.

Discussion

Problematic in ART: its impact on health cost and
results

Regardless of the variability that exists when estimating
its prevalence, it is known that infertility can be an important
psychological factor in many couples who suffer from it.?> Anxiety
and depression are the most frequent signs related to diagnosis,
treatment modalities, outcome and financial concerns.” For example,
women with recurrent implantation failures after IVF treatments sufter
from significant stress and disappointment.” Even if the treatment
is successful, medical complications include multiple pregnancy or
ovarian hyper-stimulation syndrome, which are conditions that can
threaten patient’s life.??

In vitro fertilization (IVF) was initially designed to treat the tubal
factor."”> However, not only has its use been widened, there has also
been significant globalization of ART due to the establishment of new
clinics and reproduction centres in several countries.! An example of
this is that in the year 2000, ART was only available in 45 of the 191
(24%) member countries of the World Health Organization (WHO).
Ten years later, more than half of the nations offered ART services
(105 countries, 55%)* estimating the presence of between 4000 and
4500 ART clinics around the world. This number has grown to more
than 5300 clinics in 2016° however, these are not exact estimates
due to the lack of participation of different countries and assisted
reproduction centres in national and international registries.

Despite this “explosion” or globalization of ART, the cost per
procedure is still high. It is known that, generally speaking, the private
sector deals with most cases or cycles of patients due to different
causes, among which is the fact that the public health sector is unable
to finance treatments for all patients. This leads to a lack of regulation
or reliable statistics about the real cost to patients. However, Papaleo
et al.?’ recently compared two embryo transfer strategies aiming to
analyse the real costs of each of them in order to choose the best
option. From this study it can be observed that the average to achieve
a live birth varies between €13,101 and €15,279 according to the
transfer policy used.”

These numbers show that in spite of the numerous advances
in ART, the implantation and pregnancy rates do not increase
significantly, and the cost-results ratio is still disproportionate. Dr.
Robert Edwards estimated that 85% of embryos transferred in the
uterine cavity fail to implant.? To justify these low success rates, poor
endometrial receptivity, poor embryo implantation capacity or sub-
optimal transfer techniques have been blamed.

In Europe, pregnancy rates by ovarian drilling and embryo transfer
for IVF cycles are 29.4% and 33.8%, respectively.!" In Spain, the
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National Registry of the Spanish Fertility Society (SEF) publishes
rates of 28.8% and 36.2% by puncture and transfer, respectively.”

If we relate the pregnancy rates, the cost and the prevalence of
infertility, we can conclude that there is a need to improve these
results by using techniques or strategies that lower the cost, improve
the chances of becoming pregnant while at the same time being
pleasant for patients.

Acupuncture

Acupuncture has become one of the most used treatments in
alternative medicine. Its use in the West started more than 25 years
ago and there are relatively few studies about it. Acupuncture has been
used for the treatment of gynaecological disorders for several years.*
Many women consider it as an alternative therapy or coadjuvant
treatment in the management of infertility.’!

The explanation of the effects of acupuncture on the body is
related to a type of sensory stimulation due to the insertion of needles
into the skin and muscle.**This stimulation can also be improved or
modulated with an extra effect thanks to manual modifications or
electrical stimulation with high and low frequencies.* Moreover,
acupuncture can have psychological effects that may be beneficial for
some patients.**

The primary mechanism for the clinical effects of acupuncture from
a western point of view is the somatic activation of the innervation of
the skin and muscles, which in turn modulates nervous system activity
and endocrine and metabolic functions.*

Acupuncture: mechanism of action

It is said that manual insertion or electrical stimulation of the
needles placed on the skin and muscle, positively stimulates fibres
a, B, 8 and C*¥ modulating the activity of the autonomic nervous
system.** Manual and electrical stimulation produces the release
of neuropeptides from the peripheral nerve endings of the area
surrounding the needle, increasing blood flow’” and glucose uptake
by the skeletal muscle.*®

For example, in studies of rats exhibiting insulin resistance (IR),
there is an improvement in peripheral sensitivity to this hormone
after treatment with low frequency electroacupuncture (EA) when
administered three times a week for four or five weeks;** and it returns
to normal with five treatments per week.*’ It should be noted that a dose-
response relationship is observed between the number of treatments
with EA and the improvement in insulin sensitivity.** It has also been
shown that low frequency EA has improved insulin sensitivity in mice
with Diabetes mellitus type 2. This effect is mediated by the Sirtuin-1
regulation of skeletal muscle and the Peroxisome proliferator-
activated receptor-gamma coactivator 1 alpha.*!

In TCM, the term “acupuncture points” is used, referring to the
position of the needle in certain areas of somatic innervation in
different areas of the body, such as abdominal muscles and legs.
There are points that correspond to the sympathetic innervation of the
ovary, so they exert an effect on its function by modulating efferent
sympathetic activity.** Studies in rats have shown an increase in
ovarian blood flow with the use of low frequency EA.**+

Acupuncture can, in turn, modulate endocrine and metabolic
functions through mechanisms that involve the Central Nervous
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System (CNS).3? For example, acupuncture induces the release of
neuropeptides from the CNS that produce functional changes in organ
systems.*

One of the most interesting theories about the mechanisms of
action of acupuncture in the body is related to the opioid system
(OS). The OS performs actions on behaviour, regulation of appetite,
body temperature, respiratory activity, regulating mechanisms of the
sleep-wake cycles, mood and cognition.** Moreover, the OS plays
a role in carbohydrate metabolism, insulin resistance and follicular
maturation of the reproductive cycle.”

The opioid system is composed of several types of receptors that
include: Mu (), kappa (x), and delta (3) and opioid receptor like-
1 (ORL1).*® The endogenous ligands for these receptors include
peptides of various families; one of them is the group of endorphins.
The B-Endorphin is the main molecule of this family.

Polycystic Ovarian Syndrome (PCOS) is one of the most frequent
disorders in women of reproductive age who also suffer from
infertility.”! It is accompanied by alterations and hormonal imbalances
such as hyperinsulinemia, hyperandrogenism and alterations in the
secretion of gonadotropins.®'*? In a review by Eyvazzadeh et al.,*
they emphasise that the OS has a role in the pathogenesis of PCOS:

a) The opioid activity seems to be altered in women with PCOS, both
central as peripheral;**

b) Opioids may have an impact on the abnormal secretion pattern of
gonadotropins and the metabolic imbalance observed in women
with PCOS;7

¢) Opioid synthesizing cells of the pituitary gland have insulin
receptors;>

d) The p-endorphin has inhibitory effects on the release of
gonadotropin-releasing hormone (GnRH) and stimulates the
release of insulin and glucagon.”

The hypothalamic B-endorphin interacts with the hypothalamic-
pituitary-ovary axis by exerting a tonic inhibitory effect on the pulsatile
secretion of GnRH and, in turn, on the release of LH by the pituitary
gland.®® Opioid receptor antagonists have been shown to regulate the
menstrual cycle, induce ovulation, and lower levels of testosterone,
insulin, and the LH/FSH ratio.®"®* Acupuncture can modulate the
central production of B-endorphin and its secretion; therefore, they
have an effect on the release of GnRH by the hypothalamus and
gonadotropins by the pituitary gland,* this has been demonstrated by
decreasing the LH/FSH ratio after low frequency EA.%

It is believed that the circulating B-endorphin is involved in
hyperinsulinemia in patients with PCOS. Low-frequency AE
decreases circulating levels of B-endorphin in women with PCOS
and may decrease hyperinsulinemia and increase insulin clearance or
insulin sensitivity.®

The combination of exercise and low frequency AE has been
shown to increase the hypothalamic secretion of B-Endorphin and
the decrease in blood pressure and sympathetic nervous activity.*
Frequent sessions of low frequency EA and physical exercise
significantly decrease the activity of sympathetic nerves when
measured by microneurography in women with PCOS.* This may
explain, in part, the decrease in serum testosterone levels and the
regulation of the menstrual cycle following low frequency EA in
conjunction with exercise for patients with PCOS.%
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Acupuncture and infertility: applying current results

Acupuncture has different applications and although Western
scientific bases are known only in some of them, its use is increasingly
accepted in different medical specialties.

Infertility is a multifactorial condition and it is quite often not
possible to correct all the causes so therefore people turn to techniques
or procedures that eliminate the causal factor, as is the case of
ART. Acupuncture, on the other hand, has been seen to improve or
favourably regulate the hypothalamic—pituitary—gonadal axis (HPG
axis) thus helping the reproductive function.

If we take the cases of infertility of anovulatory origin due to PCOS
or in patients with ovarian dysfunction as a basis, it has been observed
that repeated treatments with acupuncture decrease the serum levels
of total testosterone and other sex steroids, also reduce the proportion
of LH/FSH and regulates the menstrual cycle without adverse side
effects.®*%¢7 This can also be reflected in an improvement in fertility
by correcting the menstrual cycles of the patients.

In a controlled and randomized study by Jedel et al.,* eighty-four
women diagnosed with PCOS were divided into three groups: thirty-
three patients received treatment with low-frequency EA, thirty-four
performed physical exercise and seventeen women without any form
of intervention. It showed that EA was superior to physical exercise,
improved hyperandrogenism and regulated the menstrual cycle more
effectively than non-intervention.®

Johansson et al.®® conducted a randomized controlled trial where
they observed that repeated treatments with acupuncture improve
ovulation in thin and overweight women with PCOS, and there is a
decrease in serum estrone, estrone sulphate, oestradiol and most of the
androgen levels measured.

Jiang et al.® conducted a study on the treatment of infertility in
patients with PCOS. They included 120 randomized women in 3
groups (clomiphene group, acupuncture-moxibustion group+ Chinese
Medicine, and clomiphene+ acupuncture-moxibustion + Chinese
Medicine group), which showed that the combination of acupuncture,
Chinese Medicine and clomiphene improves pregnancy rates and
reduces early abortion rates by improving cervical mucus, thickness
and endometrial morphology.

On the other hand, a recent Cochrane meta-analysis that includes 5
randomized controlled trials with 413 women, concluded that current
evidence is of very low quality and that there is not a sufficient
number of studies to support the use of acupuncture for the treatment
of Ovulation disorders in women with PCOS.™

A couple of pilot studies are underway that have adequate design
and methodology on treatment with acupuncture for women with
PCOS, where one of them focuses on the management of infertility.”"7
However, until the results have been published, we cannot make
conclusions or make decisions about acupuncture in PCOS.

However, the use of acupuncture is not limited to regulating the
menstrual cycle and treating ovulation disorders. Its application
together with ART is justified by several points:'?

i. It reduces patient stress during and around the time of embryo
transfer, possibly improving pregnancy rates;”

ii. Acupuncture improves uterine flow and reduces the impedance of
the uterine artery, possibly aiding implantation;™
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iii. Improves the hormonal balance in the stage of embryo
implantation;'?

iv. Promotes the release of neurotransmitters mediating hormonal
release;”

v. It is possible to regulate the levels of stem cell factor in follicular
fluid and serum, improving oocyte quality.'”

In a systematic review and meta-analysis by Shen et al.'> where
21 controlled and randomized studies involving a total of 5,428
participants are included, it was found that when acupuncture is
performed only around embryo transfer there is no improvement
in clinical pregnancy rates when compared with controls without
treatment (RR 1.24, 95% CI 1.02-1.50, 12 = 64%, 10 studies, 2,226
participants). Nor did they observe statistical differences in the
subgroups of non-blinded studies (RR 1.54, IC95% 1.26-1.88, 12 =
0%, 5 studies, 757 participants), of blind studies for physicians (RR
1.04, I1C95% 0.82-1.33, 12 = 67%, 5 studies, 1,469 participants)
or double blind (RR 1.05, 95% CI 0.89-1.25, 12 = 0%, 1 study,
599 participants). However, a statistically significant difference is
observed when acupuncture is administered 30 minutes after the
embryo transfer at the same time as in the implantation phase (RR
1.76, 1C95% 1.22-2.55, 12 = 14%, 2 studies, 417 participants) and
when used from the follicular phase and around the embryo transfer
(RR 1.56, 95% CI 1.04-2.33, 12 = 50%, 2 studies, 284 participants).'?
The authors highlight the positive effects of acupuncture when used
from the follicular phase to the embryo transfer of IVF procedures and
that its potential benefits on the hypothalamic—pituitary—gonadal axis
are still unknown in their entirety.'

In a retrospective cohort study evaluating the effects of TCM
on the results of IVF procedures,’® 1,231 patients are included
divided into cycles with their own oocytes (n = 1069) and cycles
of donated oocytes (n = 162). In the cycles where there was no
donation, 580 patients participated as a control group, 370 were
given an acupuncture treatment (ACU) and 119 received Chinese
herbal treatment in addition to acupuncture (WSTCM). The live birth
rate was significantly higher in the WSTCM group (61.3%) when
compared to the control group (48.2%) or the ACU group (50.8%),
p = 0.03. In addition, a decrease in spontaneous abortion rate was
observed (p = 0.02) in this same group (WSTCM). Of the donation
cycles, 104 recipients were included as a control group 37 in the ACU
group and 21 in the WSTCM group. It is worth noting that the odds
of live birth were associated with the WSTCM group when compared
with the other two (OR 3.72, 95% CI 1.05-13.24). However, the small
sample size limits these observations.

Acupuncture and infertility: problematic

There are many deficiencies in current acupuncture studies. For
example, some authors have shown that the efficacy of acupuncture
varies proportionally to the dose used.””” In other words, the higher
the dose, the better the results. The STRICTA guidelines (Standards
for Reporting Interventions in Clinical Trials of Acupuncture)” were
designed to improve the quality and transparency of interventions
and controlled studies of acupuncture, so that they are interpreted and
replicated with accuracy.

The STRICTA guidelines provide authors with a way to structure
the reports of acupuncture interventions through a set with a minimum
number of items.” This not only facilitates transparency, but also
describes all the steps necessary to replicate the studies.
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Recently, the STRICTA group has worked in collaboration
with the CONSORT group (Consolidated Standards of Reporting
Trials), the Chinese Cochrane Centre and the Chinese Evidence-
Based Medicine Centre, which has led to the development of new
guidelines with explanations and examples for a good clinical report.”
STRICTA’s revised guidelines include 6 items and 17 sub-items that
describe the acupuncture techniques, descriptions of the needles used,
the treatment regimen, the experience of the acupuncturist and the
control or comparison interventions.”

An example of the lack or urgent need to implement these
guidelines is shown by Wu et al.* Her group reviewed 31 randomized
controlled studies that included 2371 women with PCOS. Of the 31
studies, three were conducted in Sweden,*%% one in the USA,*' one
in Iran® and the rest in China. Only six of the studies followed the
STRICTA guidelines.®6580-83

Future studies should aim to complete the minimum requirements
to provide high-quality work. It is necessary to include all the
information related to the treatment and to monitor for an optimal
period that allows us to evaluate the effectiveness of acupuncture in
patients with infertility.

Acupuncture and infertility: how to demonstrate or
rule out its effect.

As described in previous paragraphs, the bases to justify the use
of acupuncture in conjunction with the ART are diverse: from the
improvement in the uterine flow and the regulation of the HPO axis,
to the improvement of the oocyte quality and the decrease of patient
stress. However, the lack of consistent and correct methodology for
the design of study protocols in acupuncture is the basis from which
new trials should start to be developed.

In order to organize and justify the positive effect of acupuncture
on ART, we need to consider the importance of evaluating and
describing changes in the following aspects that can offer us a better
perspective on their role for the improvement of results. They are
listed as follows:

i. Changes related to the TRA cycle

a. Effects on controlled ovarian hyperstimulation
b. Effects on oocyte quality
c. Effects on embryo quality

ii. Changes related to the uterine vasculature
a.  Effect on the resistance of the uterine arteries
b.  Effect on endometrial flow
c.  Effect on vascular growth factors

iii. Changes related to stress
a.  Effect on biochemical markers of stress
b. Psychological effect

iv. Final results of the TRA cycle
a. Pregnancy rate

b. Implantation rate
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c. Abortion rate
d.  Clinical pregnancy rate

As described on the known mechanism of action of acupuncture
and on the improvement in physiological and psychological aspects,
we believe that in this way we can obtain an overview that would give
grounds for discarding or supporting its use in ART.

Finally, it is important to highlight another negative aspect in
current studies of acupuncture and which will be a fundamental point
in the design of future research projects: the “one size fits all” protocols
(uni-size). This refers to the use of a single acupuncture treatment
protocol for all patients regardless of age, weight or diagnosis.

In the same way as in Western Medicine an etiological diagnosis is
made to treat the cause in the vast majority of cases, Chinese Medicine
also makes a diagnosis that in many cases can be: Kidney, Spleen
deficiency, Qi stagnation of liver, blood stasis or, a combination of
these.® For this reason, Brenner® pointed out that this behaviour of
“one size fits all approach” only gives us information on the protocol
applied in a given study and not of the potential that acupuncture may
have as an as an adjuvant. We emphasize, therefore, the need to adapt
treatment in order to obtain the best results.

In addition, although the best results have been demonstrated
when acupuncture is used from the follicular phase to the embryo
transfer,'? the recommendation, once the diagnosis is made, is to apply
the treatment for a period of up to 3 months for better results.*

Finally, by applying the STRICTA guidelines correctly and, above
all, giving a detailed justification and description, it will be possible
to observe the presence or not of a positive effect of TCM in its
acupuncture modality, on the results of ART.

Conclusion

Despite great scientific and technological advances, assisted
reproduction procedures continue to show relatively low results when
comparing the cost-benefit in terms of live birth at home.

The use of acupuncture as a coadjuvant treatment in assisted
reproduction procedures has been suggested as a low-cost strategy
that can improve results. However, the lack of adequate design and
methodology in current studies, as well as not adapting acupuncture
treatments on a per case basis, result in a lack of consistency and
reproducibility of the results.
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