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ABSTRACT
Objective To evaluate the effectiveness of
acupuncture and moxibustion as an adjuvant
treatment in women undergoing in vitro
fertilisation (IVF) when embryo implantation
has failed.
Methods A prospective, randomised
controlled clinical trial was conducted with 84
infertile patients who had had at least two
unsuccessful attempts of IVF. The patients
were randomised in three groups: control
(n=28), sham (n=28) and acupuncture (n=28).
The sample size was calculated by assuming a
pregnancy rate of 10% when embryo
implantation had failed. The pregnancy rates
of the current IVF cycle were evaluated by
measurement of blood β human chorionic
gonadotrophin (βhCG) and subsequent
transvaginal ultrasound. Acupuncture was
performed on the first and seventh day of
ovulation induction, on the day before ovarian
puncture and on the day after embryo transfer.
In the acupuncture group, patients were
treated with moxibustion at nine acupuncture
points (BL18, BL22, BL23, BL52, CV3, CV4,
CV5, CV7, GV4) and needling at 12 points. In
the sham group needles were inserted in eight
areas that did not correspond to known
acupuncture points.
Results The clinical pregnancy rate in the
acupuncture group was significantly higher
than that in the control and sham groups
(35.7% vs 7.1% vs 10.7%; p=0.0169).
Conclusions In this study, acupuncture and
moxibustion increased pregnancy rates when
used as an adjuvant treatment in women
undergoing IVF, when embryo implantation
had failed.

INTRODUCTION
Assisted
reproduction
techniques,
including in vitro fertilisation (IVF),
have evolved greatly over the past
decades.1 2 However, pregnancy rates
remain near 30%, and are considered
low.3 4 Many IVF cycles will not result
in pregnancy and generally further
cycles will be required.1 4 Embryo
implantation failure is usually defined as
occurring when patients have had at
least two previous unsuccessful attempts
of IVF5 6; it is a major cause of failure
of IVF procedures.5 7 Possible causes of
embryo implantation failure have been
widely investigated, but there is no consensus about the reason.5 7 It is believed
that embryo quality and endometrial
receptivity are key factors of IVF
failure.8–10
When embryo implantation has failed,
pregnancy rates fall to <10%.9 11 Most
treatments are empirical and do not significantly change pregnancy rates.5 8 9
Acupuncture has been used in the treatment of infertility problems.12 Studies
suggest several mechanisms to explain the
role of acupuncture in the IVF procedure,12–18 such as increased blood flow
that increases endometrial receptivity,12 13 19 stimulation of β endorphin
levels influencing the secretion of steroid
hormones, regulating the menstrual cycle
and ovulation12 13 15 20 and reducing
anxiety of infertile couples.14 17 21
The objective of this study was to
evaluate whether acupuncture, as an adjuvant treatment in women undergoing

Isoyama Manca di Villahermosa D, et al. Acupunct Med 2013;00:1–5. doi:10.1136/acupmed-2012-010269

Copyright 2013 by British Medical Journal Publishing Group.

1

Acupunct Med: first published as 10.1136/acupmed-2012-010269 on 19 March 2013. Downloaded from http://aim.bmj.com/ on 19 July 2018 by guest. Protected by copyright.

Influence of acupuncture on the
outcomes of in vitro fertilisation
when embryo implantation has
failed: a prospective randomised
controlled clinical trial
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METHODS
Study design and subjects

A prospective, randomised controlled clinical trial was
conducted with infertile women undergoing treatment
at the Clinic for Human Reproduction, Faculty of
Medicine of ABC, Santo André SP, Brazil, between
April 2009 and October 2011. During this period, all
women diagnosed with embryo implantation failure
(who had had at least two previous unsuccessful
attempts of IVF), aged <38 years (and with partners
aged <50 years), with no uterine factor and transfer
of at least two good embryos (good quality, with
<20% of fragmentation and cell number suitable for
the transfer day) were asked to participate in the
study. The following exclusion criteria were used:
transfer of frozen or poor-quality embryos; previous
use of acupuncture; use of some other form of empirical treatment or severe oligospermia (<2 million/ml).
The selected patients were carefully informed of the
objectives and procedures of the study and signed an
informed consent form. The research project was
approved by the ethics and research committee of the
Faculty of Medicine of ABC, under number 029/2009.
Eighty-four patients were randomised using sealed
envelopes with computer-generated numbers in three
groups, to allow comparison of treatments: control
group (n=28), sham group (n=28) and acupuncture
group (n=28).
Acupuncture treatment

Each patient underwent a total of four treatment sessions, always performed on days: D1 (first day of ovulation induction), D7 (seventh day of ovulation
induction), on the day before the day of ovarian puncture and on the day after the day of embryo transfer.
In all sessions, the treatment was performed by the
same acupuncturist, with more than 5 years of practice in acupuncture.
Ovulation induction started on day 2 of the cycle
with a daily dose of 150 IU recombinant follicular
stimulating hormone. Co-treatment with a gonadotrophin releasing hormone antagonist (GnRHa;
0.25 mg) was initiated at a follicle size of 13 mm. As
soon as three or more follicles had reached a size of
17 mm, a bolus of GnRHa (Triptorelin 0.2 mg) was
administered. Ovarian puncture was performed 35 h
later. Embryos were transferred on day 3 after ovarian
puncture.
Traditional acupuncture was performed in all
women of the acupuncture group, according to the
principles of traditional Chinese medicine and the
classic point localisation, including depth of insertion.
For all patients of the acupuncture group a sequence
of points for acupuncture and moxibustion was
selected.
First,
moxibustion
was
performed
2

unilaterally at nine acupuncture points (BL18, BL22,
BL23, BL52, CV3, CV4, CV5, CV7, GV4), for about
5 min. After moxibustion, 11 points—PC6, KI3, KI6,
KI7, KI10, LR3, SP4, SP6, SP10, ST40, LU7—were
needled unilaterally together with the extra point
Zigong bilaterally. The needles were manually inserted
and stimulated to obtain de qi and left for a period of
20 min.
Unilateral points were preferred in order to reduce
the total number of needles inserted. The points were
selected by observation of the traditional Chinese medicine diagnosis most often found in infertile women.
For women in the sham group, needle insertion was
performed in the arm and thigh, which are known
not to correspond with classically described acupuncture points, using a total of eight needles (two needles
in each region bilaterally); the needles were inserted
superficially without eliciting de qi. The needles were
also left for 20 min as in the acupuncture group. No
moxibustion or any other simulation technique was
performed in the sham group.
Evaluations of results

Demographic data, current IVF results (number of
oocytes retrieved, endometrial thickness and number
of transferred embryos) and the outcomes of pregnancy (β human chorionic gonadotrophin (βhCG) test
and ultrasound) were obtained from the electronic
medical records of the clinic for human reproduction.
Chemical pregnancy was confirmed by the fraction of
serum βhCG on the 12th day after embryo transfer.
Clinical pregnancy was considered when the intrauterine gestational sac was identified at transvaginal ultrasound examination, after the fourth or fifth week of
gestation.
Statistical analysis

The sample size was calculated using the method
described by Pocock (1993). We calculated a sample
size of 66 patients, with 22 patients in each group,
and the type I probability of error being fixed in 5%
and the type II probability error in 20%. This sample
size was able to detect if acupuncture and moxibustion
could change pregnancy rates, assuming an expected
10% of pregnancy when embryo implantation had
failed. The sample size calculation assumed a unilateral test and was performed as an unconditional exact
test.
Bonferroni corrected analysis of variance test was
used to compare data on absolute frequencies, and χ2
test to compare data on relative frequencies.
A significance level of 5% ( p value) was considered.
All data were analysed using Stata Statistical Software
(StataCorp, 2007).
RESULTS
A total of 84 patients were included in the study. All
patients were randomised: 28 received acupuncture
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Control variables, demographic data

Variables

Control group (n=28)

Age (years)
36.4±2.1
Duration of infertility (years)
4.7±1.9
Primary infertility, % (n)‡
89.3 (25)
Previous IVF cycles (number)
2.7±0.8
Results are shown as mean±SD unless stated otherwise.
*Analysis of variance; †χ2; ‡relative frequency (n).
IVF, in vitro fertilisation.

Sham group (n=28)

Acupuncture group (n=28)

p Value

36.2±2.2
4.3±1.4
82.1 (23)
2.5±0.5

36.0±2.7
4.4±1.5
82.1 (23)
2.5±0.6

0.8520*
0.6486*
0.8311†
0.3133*

treatment according to the principles of traditional
Chinese medicine (acupuncture group), 28 patients
received placebo or sham acupuncture (sham group)
and the other 28 patients underwent only IVF without
any intervention (control group). None of the 84
patients dropped out or was excluded from the study.
The three groups were compared with respect to
age, duration of infertility, type of infertility and
number of previous IVF cycles (table 1). None of the
variables showed statistically significant differences.
Data from the current IVF procedure were obtained
and compared in the three study groups (table 2). The
number of oocytes retrieved for each ovarian puncture
was statistically higher in the acupuncture group than
in the other two groups (8.4±3.1; p=0.0427), as was
endometrial thickness (10.3 mm±1.6; p=0.0002).
The pregnancy rates were also compared in the
three groups (table 3). Both the biochemical pregnancy rate (39.3%; p=0.0327) and the clinical pregnancy rate (35.7%; p=0.0169) were significantly
higher in the acupuncture group than in the other
two groups, when compared with pregnancy rates of
<10% when embryo implantation had failed.
DISCUSSION
This study indicates that when embryo implantation
has failed, use of acupuncture and moxibustion as
adjuvant treatments, significantly improves pregnancy
outcomes. In this study, acupuncture and moxibustion
produced better therapeutic results than those
obtained with IVF alone (control group) and placebo
acupuncture (sham group). Thus, the results confirm
and extend the findings obtained in other
studies,15–17 22–24 although this is the first study of
the use of acupuncture specifically when embryo
implantation has failed.
The control, sham and acupuncture groups were
statistically similar with respect to demographic
Table 2

characteristics (age, duration of infertility, type of
infertility and causes of infertility), number of previous IVF procedures and number of transferred
embryos. Thus other known predictors of outcome
are balanced among the groups (table 1).
The way in which acupuncture can affect the neuroendocrine system continues to be studied. However,
it is well established that both acupuncture and electroacupuncture inhibit the perception of pain by
increasing the levels of several neurotransmitters such
as β-endorphin.12 16 17 19 These substances influence
a series of hypothalamic functions, influencing reproductive, autonomic and even immunological
functions.17 19 17
Stener-Victorin et al20 demonstrated that lowfrequency acupuncture (2 Hz) induced ovulation in
one-third of women with anovulatory cycles associated with polycystic ovary syndrome.20 Animal
studies have shown that acupuncture can normalise
the secretion of GnRH and influence peripheral
gonadotrophin levels.25 26 Other authors have also
shown that acupuncture may influence plasma levels
of follicular stimulating hormone, luteinising
hormone, oestradiol and progesterone, improving
ovulation rates.12 13 17 19 Other studies have shown
negative results,27 28 and the reasons for these different outcomes are still unknown.
Endometrial thickness, morphology and uterine artery
blood flow are important parameters for successful
implantation of human embryos into the uterine
cavity.19 Acupuncture, which can bring about central
sympathetic inhibition, can contribute to the reduction
of impedance of the uterine artery and, thus, improve
the blood flow to the uterus.12 14 29 Stener-Victorin and
Humaidan19 demonstrated that effect through the use of
acupuncture in 10 infertile women blocked with the use
of GnRH analogues to avoid the endogenous hormone
effect on the uterine artery blood flow.19

IVF data

Variables

Control group (n=28)

Sham group (n=28)

Acupuncture group (n=28)

p Value*

Oocytes retrieved (number)
Endometrial thickness (mm)
Embryos transferred (number)
Results are shown as mean±SD.
*Analysis of variance.
IVF, in vitro fertilisation.

6.5±3.5
8.7±1.6
2.0±0.8

6.5±3.1
8.5±1.6
2.2±0.7

8.4±3.1
10.3±1.6
2.2±0.6

0.0427
0.0002
0.5428
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Table 1
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Pregnancy rates

Parameters

Control group (n=28) Sham group (n=28) Acupuncture group (n=28) RR

Biochemistry pregnancy rates, % (n) 10.7 (3)
Clinical pregnancy rates, % (n)
7.1 (2)
Results are shown as relative frequency (n).
*χ2.

10.7 (3)
10.7 (3)

In 2002, Paulus et al15 reported the first prospective
randomised controlled study of the use of acupuncture in patients undergoing IVF. They studied 160
patients and observed a significant increase in pregnancy rates in the acupuncture group compared with
the control group (42.5% vs 26.3%). Since then the
number of infertile patients treated with acupuncture
has been increasing, and some human reproduction
services advise their patients to undergo IVF in association with acupuncture.17 19 29
Failure of embryo implantation is considered the
biggest challenge of reproductive medicine.5 8 9 It is
estimated that after the second IVF attempt pregnancy
rates decrease to <10%.9 11 This is the first study to
use acupuncture specifically in the treatment of
embryo implantation failure. In this study, acupuncture increased pregnancy rates when embryo implantation had failed to a higher rate than expected after
the first IVF cycle (35.7%; p=0.0169). Further
studies are needed to investigate the benefits of acupuncture in this specific group of patients.
Acupuncture in patients undergoing IVF is a relatively simple procedure, without side effects and contraindications.13 17 29 However, to ensure greater
acceptance of acupuncture in the West it is necessary
to demonstrate that its effects and actions are much
greater than a possible placebo effect.30 31
It is observed that more and more couples choose
acupuncture for treating infertility, alone or as an
adjuvant treatment in conjunction with Western
assisted reproduction treatments. Most scientists and
physicians agree that this is a controversial area and
that more studies are needed before acupuncture is
definitely accepted as part of assisted reproduction
treatment protocols, such as IVF.
The findings of this study demonstrated that
acupuncture and moxibustion seem to increase
pregnancy rates when used as an adjuvant treatment
in women undergoing IVF, when embryonic implantation has failed.
Summary points
▸ Evidence on acupuncture’s effect on IVF success is
inconsistent, which may be due to timing.
▸ In this RCT, acupuncture and moxibustion were given
four times.
▸ The clinical pregnancy rate was increased compared
with sham and no acupuncture.
4

39.3 (11)
35.7 (10)

95% CI

p Value*

3.28 1.08 to 9.91 0.0327
4.20 1.25 to 14.09 0.0169
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