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The role of somatosensory stimulation
(acupuncture and related techniques) as an
adjunct to assisted reproductive technology
(ART) has been hotly debated over the
past decade. In the last 6 years there have
been no fewer than 12 meta-analyses of 34
randomised controlled trials (table 1).
Systematic and narrative reviews of the lit-
erature often report conflicting findings
and opinions. Despite this controversy, sub-
fertility remains one of the most common
reasons that women consult an acupunctur-
ist.47 Meta-analysis of acupuncture trials is
often challenging due to methodological
diversity, and this is especially true for in
vitro fertilisation (IVF) due to marked
differences in timing (treatment given
during the follicular phase, at the time of
oocyte retrieval and/or embryo transfer
(ET), and/or as luteal phase support) and
the variety of interventions including
manual acupuncture, electroacupuncture
(EA), transcutaneous electrical acupuncture
point stimulation (TEAS) and laser acu-
puncture. Various outcome measures have
been used ranging from biochemical preg-
nancy rate to live birth rate (LBR), depend-
ing on the duration of follow-up. LBR
(‘take home baby rate’) is considered to be
the ideal primary outcome measure and
is clearly most important to patients.
Interestingly, concordance between studies
with respect to point location is relatively
high. The acupuncture points targeted gen-
erally correspond anatomically to the seg-
mental innervation of the uterus and
ovaries, irrespective of whether the
primary approach to point selection is trad-
itional or neurophysiological.
The paper by Shuai et al48 used TEAS

rather than needle acupuncture and exam-
ined its efficacy and mechanisms of action
in women undergoing frozen-thawed ET.
TEAS significantly increased the clinical
pregnancy rate (CPR) and LBR relative to a
sham intervention (mock TEAS). To date
there has been one other (positive) trial of
TEAS in IVF43 and a third is currently
underway.49 Regarding the underlying

mechanism, it has been hypothesised that
acupuncture-like interventions improve
endometrial receptivity, based on the
observations of Stener-Victorin et al50 and
Ho et al34 that EA reduces impedance to
flow in the uterine arteries. It is often
inferred, rightly or wrongly, that enhanced
uterine blood flow equals improved endo-
metrial blood flow. In support of this
assumption, acupuncture has been shown
to increase endometrial thickness com-
pared with sham acupuncture and standard
care.44 However, Shuai et al48 are the first
to have shown positive effects on contem-
porary ultrasound markers of endometrial
receptivity (three-dimensional endometrial
and subendometrial vascularisation index
and presence of a triple-line pattern)
plus HOXA10 protein expression, a novel
molecular marker. Interestingly, all these
studies have used serial treatments that
incorporate the follicular phase of the
cycle. The most recent systematic review
by Shen et al12 only found evidence of
benefit when follicular phase treatment
was combined with treatment around ET,
and not when timed around ETalone. It is
argued that the latter approach, which typ-
ically consists of a single treatment before
and one after ET (variations of the Paulus
protocol14), is insufficient in duration and
‘dose’ to have any major effect on endo-
metrial receptivity and/or blood flow, and
that putative effects on pregnancy rates in
this context may be due to inhibition of
post-transfer uterine contractions51 and/or
reduction of patient anxiety,52 both of
which may adversely affect pregnancy
rates.53 54

The efficacy of TEAS suggests that
penetration of the skin or muscle is not
required in order to effect endometrial
receptivity and pregnancy rates, and this is
supported by experiments on anaesthe-
tised rats, wherein a measurable increase
in uterine blood flow was observed during
noxious pinching and innocuous brushing
of the hind limb and perineum (regions
innervated by the sacral segments).55 This
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Table 1 Randomised controlled trials and meta-analyses of acupuncture as an adjunct to assisted reproduction

Manheimer
20081

Ng
20082

El-Toukhy
20083

El-Toukhy
20094

Cheong
20085

Cheong
20106

Qu
20127

Zheng
2012a8

Zheng
2012b9

Cheong
201310

Manheimer
201311

Shen
201412

Stener-Victorin et al13 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Paulus et al14 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Zhang et al15 ✓

Stener-Victorin et al16 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Paulus et al17 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Zhang et al18 ✓

Humaidan and
Stener-Victorin19

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Gejervall et al20 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Dieterle et al21 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Westergaard et al22 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Smith et al23 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Sator-Katzenschlager et al24 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Domar et al25* ✓ ✓ ✓

Benson et al26 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Cui et al27 ✓

Craig et al28* ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Cui et al29 ✓ ✓

Fratterelli et al30 ✓ ✓ ✓ ✓ ✓

Domar et al31* ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

So et al32 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Chen et al33 ✓ ✓ ✓

Ho et al34 ✓ ✓ ✓ ✓

Magarelli et al35 ✓

So and Ng36 ✓ ✓ ✓ ✓ ✓

Andersen et al37 ✓ ✓ ✓ ✓ ✓ ✓

Madaschi et al38 ✓ ✓ ✓ ✓ ✓

Omodei et al41 ✓ ✓

Arnoldi et al40 ✓ ✓ ✓

Feliciani et al41 ✓

Moy et al42 ✓ ✓ ✓ ✓ ✓ ✓

Zhang et al43 ✓

Villahermosa et al44 ✓

Rashidi et al45

Craig et al46*

Evidence matrix showing 12 meta-analyses of acupuncture and 34 primary randomised controlled trials, illustrating the variation with respect to included studies and the evolution of the evidence base over time. For simplicity, only first author names
and year of publication are presented. Trials and reviews that report at least one positive outcome are coloured green while negative studies are coloured red.
*Indicate duplicated data where conference abstracts have subsequently been published in full.
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calls into question the validity of sham controls that
elicit strong cutaneous stimuli, such as the Streitberger
needle, which is not generally considered to be physio-
logically inert.56 In their recent meta-analysis, Zheng
et al8 performed subgroup analyses comparing preg-
nancy rates of patients receiving verum acupuncture
versus non-Streitberger controls and demonstrated a
significant increase in CPR (OR 1.34, 95% CI 1.08 to
1.67) and LBR (OR 1.63, 95% CI 1.16 to 2.30). When
trials using Streitberger controls were included the
effects on LBR disappeared and the effects on CPR
were smaller, albeit still statistically significant (OR
1.22, 95% 1.01 to 1.47). The relevance of sham-
controlled trials in IVF research has been debated at
length (see Manheimer57 for a comprehensive over-
view), particularly in view of the fact that pregnancy is
an objective outcome measure for which blinding is
less critical.58–61

When sham-controlled trials are included, the three
latest systematic reviews demonstrate no pooled benefit
of acupuncture10–12 although Shen et al12 did find evi-
dence of benefit with follicular phase treatment plus
treatment around ET. Manheimer et al11 reported that
acupuncture treatment appears to be more successful
in studies with lower baseline pregnancy rates. Their
subgroup analysis appears to have been heavily influ-
enced by one particular negative (and grossly under-
powered) trial by Craig et al,28 46 in which the baseline
pregnancy rate in the untreated control group was
extraordinarily high at 69.6% while the rate following
acupuncture (Paulus protocol) was similar to previous
studies using the same methodology (43.8% vs
42.5%,14 43.0%17 and 43.8%32). However, assuming
that the relationship is a genuine one, there are some
potential explanations. Hypothetically, if an IVF unit

could maximise its pregnancy rate from a biological
perspective, there would be limited scope for acupunc-
ture to increase it further as it is unlikely to have supra-
physiological effects. However, in the presence of a
‘performance gap’ between actual and achievable preg-
nancy rates, there may be a greater potential for a shift.
Alternatively, this observation may represent a statis-
tical artifact as the lower the baseline pregnancy rate,
the smaller the sample size required to show a differ-
ence (figure 1). Advanced maternal age has a powerful
influence on baseline pregnancy rates; IVF success
rates range from 1.9% in the over-45s to 32.2% in the
under-35s (Human Fertilisation and Embryology
Authority 2010 data).
Ultimately, further research is required before som-

atosensory stimulation techniques such as acupuncture
or TEAS can be widely adopted for ART. Meanwhile,
agreement is needed about the validity of sham con-
trols, which may otherwise obscure the evidence.
Twitter Follow David Carr at @IntegratedOBGYN
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