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ARTICLE INFO ABSTRACT

Objective To assess the effectiveness and safety of traditional Chinese medicine
(TCM) for women with diminished ovarian reserve (DOR). Methods A literature search
was conducted in eight electronic databases for randomized controlled trials. Results
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Seventeen randomized controlled trials involving 1174 patients were included.
Meta-analysis indicated that TCM was superior to Western medicine (WM) in reducing
basal serum FSH level [MD = -1.70, 95% Cl (-2.63, -0.77); P = 0.0004] and FSH/LH
(MD = -0.43, 95% CI [-0.56, -0.30]; 2= 0.0001), and the effect was more obvious two
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months after the last treatment (MD = -4.60, 95% Cl [-6.26, -2.90], < 0.000 01 and
MD = -0.56, 95% CI [-0.85, -0.28], £ = 0.0001), and increasing antral follicle count
DOI: (AFC) (MD = 0.44, 95% CI [0.04-0.83]; £ = 0.03). The review also revealed the positive
10.1016/S1674-6384(14)60014-9 role of CMM as an adjuvant to IVF-ET in improving pregnancy rate (PR = 1.75, 95% ClI
[1.25, 2.46]; P = 0.001). Conclusion TCM, with its unique way of replenishing the
kidney, may provide an effective and safe alternative therapy to patients with DOR.
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1. Introduction not been defined. But it had been reported that merely 5% of

women with evidence of DOR would achieve pregnancy,

Diminished ovarian reserve (DOR) refers to the
condition of poor fertility which is characterized by limited
numbers of remaining primordial follicles in the ovary and
possibly impaired preantral oocyte development or
recruitment (Wikipedia, 2012).

Global prevalence of DOR is not studied largely because
thus far the standard and agreed diagnostic criteria for it have

despite using of ovulation inducing agents (Scott et al, 1995).
The exact causes for DOR have only been inadequately
understood. The most common reason is advanced
reproductive age (Gleicher et al, 2011), and others include
congenital (Skiadas et al, 2012; Pastore et al, 2012; Livshyts et
al, 2013), surgical (Biacchiardi et al, 2011), medical causes
(Clowse et al, 2011), psychosocial stress (Pal et al, 2010), and
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alcohol intake (Li et al, 2013). Women confirmed of DOR
diagnosis might present with infrequent menstruation, scanty
periods, infertility, absence of menstrual bleeding, short
follicular phase, or poor ovarian response to exogenous
gonadotrophin at reproductive age (Loutradis et al, 2007).

The current treatment strategies to address DOR have
primarily focused on hormone replacement therapy to adjust
the endocrine system and restore hormone balance. A few
clinical studies showed some beneficial effects of
dehydroepiandrosterone (DHEA) on DOR (Barad et al, 2007,
Gleicher et al, 2009; Gleicher and Barad, 2011). However,
its extensive use was not well-grounded and should be
discouraged (Urman and Yakin, 2012). Traditional Chinese
medicine (TCM) might provide a holistic approach and less
harmful therapy to address the conditions of menstrual
disorder or infertility affecting DOR patients.

The efficacy of TCM on patients with DOR has been
tested in a few preliminary clinical studies with positive
outcomes (Xu, 2007). Moreover, both acupuncture and
electro-acupuncture therapies have been reported to regulate
the endocrine system (Cui et al, 2007), stimulate ovulation
(Yan and Huang, 1997), and improve ovarian blood flow
(Stener-Victorin et al, 2004) in women with DOR. Based on
the current evidence, we conducted a systematic review and
meta-analysis to examine the role of TCM in DOR, with
special attention on TCM as an adjuvant to in vitro fertilization
and embryo transfer (IVF-ET) in patients with DOR.

2. Methods
2.1 Inclusion criteria

2.1.1 Type of studies

Published randomized controlled trials (RCTs) examing
the role of various forms of TCM in treating women with
DOR were eligible for inclusion.

2.1.2 Type of participants

Women of reproductive age with a serum level of
follicle stimulating hormone (FSH) above 10 and below 40
IU/L.

2.1.3 Type of interventions

Intervention treatment with TCM therapeutic tools
includes herbal medicine (HM), acupuncture (ACU),
electro-acupuncture (EACU), moxibustion etc, and by alone
or in the combination with Western medicine (WM) or
IVF-ET or with them both as well. Treatment in the control
group included placebo, no treatment, WM, IVF-ET, or
combination of them.

2.1.4 Type of outcome measures

The primary outcomes were changes in basal serum
FSH level and pregnancy rate (PR). The secondary outcomes
were total effectiveness rate (TER), improvement in basal
FSH/LH (luteinizing hormone) ratio, adverse events, and
changes in basal serum E2 level, antral follicle count (AFC),

and basal serum anti-Miillerian hormone level (AMH). We
also compared the short-term (immediately after a 3-month
treatment) and long-term (2 or 3 months after the last
treatment) effects for one primary outcome and two
secondary outcomes, namely changes in basal serum FSH
level, improvement in FSH/LH ratio, and TER. Special
attention was also paid to the role of TCM therapies as an
adjuvant to IVF-ET.

2.2 Exclusion criteria

We excluded studies in which DOR was induced by
unilateral or bilateral ovary removal surgery or participants
included were diagnosed with premature ovarian failure
(POF). Studies with unclear diagnostic criteria or without
full texts were also considered ineligible for this review.

2.3 Search strategies

A comprehensive literature search was conducted in
January 2013 in three English and five Chinese electronic
databases including the Cochrane Central Register of
Controlled Trials (CENTRAL, Issue 12, 2012), EMBASE
(1974.1-2013.1), PubMed (1966.1-2013.1), China National
Knowledge Infrastructure (1956.1-2013.1), WanFang
Database (1982.1-2013.1), VIP Database (1989.1-2013.1),
Chinese Biomedical Database (CBM, 1978.1-2013.1), and
Chinese Clinical Trial Register (ChiCTR). The search
strategy was formulated using MeSH terms in combination
with free text words. The following is the search strategy
developed for PubMed:

1. ovarian (text word, tw)
. complementary medicine [Mesh terms]
. acupuncture therapy [Mesh terms]
. acupuncture [tw]
. electroacupuncture [tw]
. moxibustion [tw]
. traditional Chinese medicine [Mesh terms]
. Chinese medicine [tw]
. herbal drug [tw]
. herbal formula [tw]
. herbal preparation [tw]
. herbal medicine [tw]
13. Chinese patent drug [tw]
14. Chinese patent medicine [tw]
15.20or3or4orS5or6or7or8or9orl0orllorl2orl3
or 14
16. 1 and 15

We also checked the reference lists of included studies
and relevant review articles for possible identification of
eligible trials. Conference proceedings on ovarian diseases
and women infertility were manually retrieved and screened.

O 0 1 N L A W N

—_— —
N = O

2.4 Study selections

Two reviewers independently undertook the afore-
mentioned search. Studies identified from electronic
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searches were first screened and duplicates were eliminated.
Evidently irrelevant studies were excluded after a first round
of screening by reading the title and abstract of all articles.
Then the full-texts of the remaining studies were retrieved
and assessed against our predefined inclusion criteria.
Advice from a third reviewer was sought whenever
disagreement arose between the two researchers.

2.5 Data collection and management

Two researchers designed the data extraction sheet and
independently abstracted data from individual studies.
Information concerning the name of the first author, year of
publication, number of participants in each group, median
age of patients, experimental and comparison intervention,
herbal ingredients or acupoints involved, course of treatment,
outcome measurements as well as the methodological
characteristics of the included clinical studies were collected
and cross-checked.

2.6 Assessment of risk of bias in included studies

Two reviewers assessed the quality of included studies
independently using the Cochrane risk of bias assessment
tool (Higgins and Green, 2008) consisting of six domains.
The results are summarized in Table 1. A judgment of
“yes” will be made if the method of random sequence
generation, allocation concealment or blinding were

described, or no incomplete data, selective reporting and
other sources of bias existed, suggesting low risk of bias
for each item assessed. “Unclear” means no details on the
production of random sequence and other five check items
can be found in the original article. And “no” denotes that
allocation concealment or blinding was not used, missing
data existed and were not addressed, a selection of
variables was recorded or that other sources of bias such as
baseline imbalances existed, which is indicative of high
risk of bias.

2.7 Statistical analysis

We used Review Manager 5.0.2, provided by the
Cochrane collaborations, for data analysis. We assessed
heterogeneity across trials to decide whether it is meaningful
to have the data pooled by using the Chi-square test and 1>
statistic with a significance level of 0.05. 1> < 50% means
moderate heterogeneity and 1> > 50% means notable
heterogeneity. In the former case, relative risk (RR) was
calculated for dichotomous data and mean difference (MD)
for continuous data, both using a fixed-effect model and with
95% confidence interval (CI). If substantial heterogeneity
was detected as in the latter case (17 > 50%), original studies
were reviewed to check the data entered and identify
possible causes. A random-effect model will be used if the
variation could not be explained. Interpretation of pooled
results using this model shall be done with care.

Tablel Summary of quality assessment of RCTs

Random sequence  Allocation Lo Complete Non-selective Other sources
Study ID X Levels of blinding . K
generation concealment outcome data outcome reportings of bias

Arnoldi M, 2010 Yes Unclear Unclear Unclear No Unclear
Chen DL, 2011 Yes Unclear Unclear Unclear Yes Unclear
Chen C, 2011 Yes Unclear Unclear Unclear Yes Unclear
Fu XH, 2011 Yes Unclear Unclear Unclear Yes Unclear
Li SP, 2004 Yes Unclear Unclear Unclear Yes Unclear
Li D, 2008 Yes Unclear Unclear Unclear Yes Unclear
LiJ, 2011 Yes Unclear Unclear Unclear Yes Unclear
Liu LL, 2008 Yes Unclear Unclear Unclear Yes Unclear
LiuLL, 2012 Yes Unclear Unclear Unclear Yes Unclear
LvIW, 2011 Yes Unclear Unclear Unclear Yes Unclear
Wang L, 2008 Yes Unclear Yes (single blinding) Unclear Yes Unclear
Wang ZR, 2012 Yes Unclear Unclear No Yes Unclear
Wang B, 2012 Yes Unclear Unclear Unclear No Unclear
XuYZ, 2009 Yes Unclear Unclear Unclear Yes Unclear
Zhang YN, 2010 Yes Unclear Unclear No Yes Unclear
Zhong WP, 2011 Yes Unclear Unclear Unclear Yes Unclear
Zhu N, 2012 Yes Unclear Unclear Unclear Yes Unclear
3. Results retrieved and checked against the inclusion criteria. Finally,

A total of 6834 articles were identified through
electronic searches. Two reviewers have read the title and
abstract of these studies and excluded apparently irrelevant
articles and non-clinical studies. After initial screening, 369
articles were left. The full-texts of these articles were then

17 studies (Arnoldi et al, 2010; Chen, 2011a; Chen, 2011b;
Fu et al, 2011; Li, 2004; Li and Guo, 2008; Li et al, 2011;
Liu, 2008; Liu, 2012; Lv, 2011; Wang, 2008; Wang, 2012;
Wang et al, 2012; Xu et al, 2009; Zhang, 2010; Zhong, 2011;
Zhu, 2012) were included, 16 in Chinese and 1 in English
(Figure 1).
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Research identified (n = 6834)

Duplicates (n = 2833)

Initial screening (n =4001)

Articles excluded after reading the title
and abstract (n = 3632), including:
non-clinical studies (n = 2249)

y

irrelevant articles (n = 1383)

\ 4

Remaining articles (n = 369)

Articles excluded after reading full-text
(n =352), including:
duplicates (N =2)

A 4

ineligible interventions (N = 163),
observational and controlled studies (n= 187)

\ 4

Included studies (n = 17)

Figure 1 Flow diagram of study selection
3.1 General characteristics of included studies

A total of 17 RCTs involving 1174 patients were
analyzed in this review. Sample size ranged from 34 to 178.
Treatment course was 3 months in 13 trials, 6 months in one
study, and not reported in three articles. We categorized the
17 studies into eight subgroups based on the type of
intervention and comparison. Among them, 10 studies
compared HM with WM, one study compared HM plus WM
with WM (Liu, 2012), and the other six examined the role of
TCM (HM, Acu, Eacu, TEAS, and acronym for
transcutanclus electrical acupoint stimulation, or combined
therapy) in IVF-ET. Details on the intervention and control
treatment of included RCTs were specified below:

. 10 HM vs WM
.1 HM + WM vs WM
.1 HM + IVF-ET vs IVF-ET
.1 Acu+IVF-ET vs IVF-ET
. 1 Eacu + IVF-ET vs IVF-ET
.1 TEAS +IVF-ET vs IVF-ET
. 1 TEAS + HM + IVF-ET vs IVF-ET
. 1 TEAS+ WM + IVF-ET vs WM +IVF-ET

HM interventions included herbal decoction (eight
studies), Chinese patent drugs (CPD, two studies), and
granular formulation (three studies). WM included estrogen,
progestin, DHEA, and estrogen-progestin combinations.
More details could be found in Tables 2 and 3.

0 N N AW

3.2 Quality assessment of included studies

All 17 articles mentioned the word “randomization”,

but only seven studies (Chen, 2011b; Li and Guo, 2008; Li et
al, 2011; Lv, 2011; Wang, 2012; Wang et al, 2012; Zhong,
2011) elaborated on the method used. Six of them used
random number table, and the other studies (Wang, 2012)
used computer-generated random sequence. None mentioned
allocation concealment. Only one study (Wang, 2008)
mentioned the performance of single blinding.

Reporting of incomplete outcome data was observed in
six studies. Among them one study (Wang, 2012) reported
that missing data did not cause imbalances among groups. In
another study (Arnoldi et al, 2010), data loss was due to that
six participants in the experiment and 20 in the control group
did not receive embryo transfer, leading to inter-group
statistical significance (P < 0.01). In two trials (Wang et al,
2012; Chen, 2011a), five and three patients had natural
pregnancy during the treatment, respectively. In the
remaining two trials, a few participants withdrew because
they were considered ineligible for controlled ovarian
hyperstimulation (COH), involving three patients in the
treatment and six in the control group in one study (Zhu,
2012) and five patients in the treatment and 11 in the control
group for another one (Zhang, 2010).

Two studies reported a selection of outcomes (Arnoldi
et al, 2010; Wang et al, 2012). With regards to other biases,
15 studies involved the wuse of self-prepared and
individualized herbal decoction or granular formulation
according to the doctor’s prescription. All included trials
compared with the treatment and control groups at baseline
to ensure that they were comparable.

3.3 Effects of interventions

3.3.1 Basal serum FSH level

A total of 14 trials reported changes in basal serum FSH
level over a 3-month treatment. Data in one study (Fu et al,
2011) with a treatment course of 6 months was inconsistent
and therefore not used in the pooled analysis.
1) HM vs WM

Seven trials reported the changes of basal serum FSH
level at the end of treatment. Pooled analysis showed that the
FSH level in patients receiving HM was 1.7 IU/L lower
compared with WM (MD = —1.70, 95% CI = —2.63 to —0.77,
P=0.16, I* = 35%).
2) HM vs WM (baseline vs 2 months after treatment ended)

Two studies measured the basal serum FSH level at
baseline and in months after the treatment ended. Patients in
the TCM group experienced a greater reduction of FSH
levels compared with the patients in the WM group (MD =
—4.60, 95% CI = —6.26 to —2.90; P = 0.34, I = 0).
3) HM vs WM (baseline vs 3 months after treatment ended)

Two studies compared the basal serum FSH level at
baseline with that in months after the treatment ended.
Similarly, patients in the TCM group experienced a greater
reduction of FSH levels compared with the patients in the WM
group (MD = —4.47, 95% CI = —6.56 to —2.39). However,
a random-effect model was used because notable hetero-
geneity was evident in this analysis (P = 0.02, I* = 81%).
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Results of subgroup meta-analysis indicated further
reduced FSH level in 2 or 3 months after the treatment ended
than immediately after the treatment (MD = —4.60/—4.47 vs

MD = —1.70), as shown in Figure 2.

3.3.2 PR for each woman

Seven trials reported the PR of participants.

1) Role of TCM in IVF-ET
Five trials investigated the effects of various TCM
modalities on DOR patients undergoing IVF-ET. Because

each of these trials had a specific type of intervention and
comparison, we first examined the relative effects for this
outcome in each study one by one, and then assessed the

effect in a pooled analysis.

Table 2 General characteristic of included studies

Sample sizes

Study ID (T/0) Protocols Types of TI Interventions of control group CT Outcomes
LvJW, 64 (32/32) HM vs WM decoction Ethinylestradiol and desogestrel 3m FSH, FSH/LH, LH, TER
2011 (marvelon)
LiuLL, 60 (30/30) HM + WM vs granula Estradiol valerate (progynova) + 3m FSH, LH, TER, E2, TCMSS,
2012 WM formulation dydrogesterone (duphaston) MP, effective rate for MP,
effective rate for TCMSS
Zhang 66 (35/31) HM vs WM decoction Conjugated estrogens + 3m FSH, LH, TER, E2, TCMSS
YN, 2010 medroxyprogesterone acetate tablets
Li SP, 70 (35/35) HM vs WM decoction Minulet + conjugated estrogens 3m FSH, TER
2004 (premarin)
LiJ, 2011 100 (50/50) HM vs WM decoction Estradiol valerate (progynova) + 3m FSH, FSH/LH, TER, E2
dydrogesterone (duphaston)
Chen DL, 35 (19/16) HM vs WM CPD Estradiol valerate (progynova) + 3m FSH, LH, TER, E2, TCMSS, KI
2011 medroxyprogesterone acetate tablets score, OV, Em, FN, RI, PSV
Wang ZR, 34 (17/17) HM vs WM CPD DHEA 3m FSH, PR, FSH/LH, TER, AFC,
2012 E2, KI score, INHB, AMH
Fu XH, 57 (27/30) HM vs WM decoction Conjugated estrogens + 6m FSH, FSH/LH, TER, TCMSS
2011 medroxyprogesterone acetate tablets
XuYZ, 50 (30/20) HM vs WM decoction Estradiol valerate (progynova) + 3m FSH, FSH/LH, E2, OV,
2009 medroxyprogesterone acetate tablets improvement in menstrual
pattern
Zhong 40 (20/20) HM vs WM decoction Conjugated estrogens (premarin) . 3m FSH, LH, TER, AFC, E2,
WP, 2011 medroxyprogesterone acetate tablets OVD, RI, effective rate for
TCMSS, TCMSS
LiD, 60 (30/30) HM vs WM decoction Ethinylestradiol and desogestrel 3m FSH, FSH/LH, LH, TER,
2008 (marvelon) AFC, E2
Wang B, 100 (50/50) HM + TEAS +  granular IVF-ET 3m FSH, PR, LH, TER, AFC, E2,
2012 IVF-ET vs formulation + IVF-ET Ps
IVF-ET TEAS-HANS
Chen C, 80 (40/40) TEAS + IVF-ET TEAS-HANS  IVF-ET 3m FSH, PR, LH, AFC, E2, Em,
2011 vs IVF-ET IVF-ET Ps
Zhu N, 60 (30/30) TEAS + WM + TEAS-HANS  Estradiol valerate (progynova) + 3m FSH, LH, TCER, AFC, E2,
2012 IVF-ET vs progesterone capsules + IVF-ET Em, PI, RI, S/D, TCMSS,
WM + IVF-ET IVF-ET Ps
Wang L, 60 (30/30) HM +IVF-ET  granular IVF-ET NA PR, TCMSS, IVF-ET Ps
2008 vs IVF-ET formulation
LiuLL, 60 (30/30) EACU +IVF-ET EACU IVF-ET NA FSH, PR, LH, TER, E2,
2008 vs IVF-ET TCMSS, IVF-ET Ps
Arnoldi 178 (96/82) ACU+IVFvs ACU IVF NA PR, PR per starting cycle, PR
M, 2010 IVF per embryo transfer,

implantation rate

AFC: antral follicle count; AMH: anti-Miillerian hormone; C: control group; CT: course of treatment; DHEA: dehydroepiandrosterone; Eacu:

electropuncture; E2: estradiol; Em: endometrium; FSH: follicle-stimulating hormone; FN: follicle count; INHB: inhibin B; IVF-ET: in vitro

fertilization and embryo transfer; IVF-ET Ps: IVF-ET stimulation, laboratory and embryo transfer parameters; KI: kuppermann index; LH: luteinizing

hormone; MP: improvement in menstrual pattern; NA: not available; OV: ovarian volume; OVD: ovarian diameter; PR: pregnancy rate; PI: pulsatility

index; PSV: peak systolic velocities; RI: resistance index; S/D: systolic/diastolic velocity ratio; TCMSS: traditional Chinese medicine symptom score;

T: treatment group; TI: intervention in treatment group; TEAS: transcutanclus electrical acupoint stimulation; TER: total effective rate
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Table 3 General characteristic of included studies

Study ID Herbal ingredients (Acupuncture points)

LvJW, 2011 Angelicae Sinensis Radix, Paeoniae Alba Radix, Diosscoreae Rhizoma, Rehmanniae Radix Preparata, Corni Fructus,
Schisandrae Fructus, Coptidis Rhizoma, Ligustri Lucidi Fructus, Ramulus Uncariae cum Uncis, et al

LiuLL, 2012 Pseudostellariae Radix, Rehmanniae Radix Preparata, Diosscoreae Rhizoma, Corni Fructus, Eucommiae Cortex, Lycii Fructus,
Hominis Placenta, Cuscutae Semen, Epimedii Herba, Salviae Miltiorrhizae Radix, Cyperi Rhizoma, Platycladi Semen

Zhang YN, 2010 Rehmanniae Radix Preparata, Cuscutae Semen, Corni Fructus, Diosscoreae Rhizoma, Bupleuri Radix, Paeoniae Alba Radix,
Angelicae Sinensis Radix, Lycii Fructus

Li SP, 2004 Carapax et Plastrum Testudinis, Bupleuri Radix, Diosscoreae Rhizoma, Corni Fructus, Rehmanniae Radix, Moutan Cortex,
Alismatis Rhizoma, Angelicae Sinensis Radix, Paeoniae Alba Radix, Curcumae Radix, Concha Mauritiae Arabicae

LiJ, 2011 Rehmanniae Radix Preparata, Polygonati Rhizoma, Lycii Fructus, Corni Fructus, Angelicae Sinensis Radix, Paeoniae Alba
Radix, Chuanxiong Rhizoma, Salviae Miltiorrhizae Radix, Persicae Semen

Chen DL, 2011 Kuntai capsule (Rehmanniae Radix Preparata, Coptidis Rhizoma, Paeoniae Alba Radix, Corii Asini Colla, Scutellariae
Radix, Poria, et al)

Wang ZR, 2012 Yizhen capsule (Morindae Officinalis Radix, Epimedii Herba, Angelicae Sinensis Radix, Lycii Fructus, Dipsaci Radix,
Astragali Radix, et al); Yizhen capsule (Rehmanniae Radix Preparata, Ligustri Lucidi Fructus, Ecliptae Herba, Dipsaci
Radix, Cuscutae Semen, Epimedii Herba, et al)

Fu XH, 2011 Rehmanniae Radix Preparata, Corni Fructus, Cuscutae Semen, Angelicae Sinensis Radix, Cyperi Rhizoma, Persicae Semen,
Carthami Flos, Caulis Sargentodoxae, Salviae Miltiorrhizae Radix

XuYZ, 2009 Epimedii Herba, Dipsaci Radix, Cuscutae Semen, Angelicae Sinensis Radix, Rehmanniae Radix Preparata, Taxilli Herba, et al

Zhong WP, 2011

LiD, 2008

Wang B, 2012

Chen C, 2011
ZhuN, 2012
Wang L, 2008

Liu LL, 2008

Cuscutae Semen, Rehmanniae Radix Preparata, Epimedii Herba, Angelicae Sinensis Radix, Chuanxiong Rhizoma, Paeoniae
Alba Radix, Ziziphi Spinosae Semen, Concha Margaritifera Usta, Bupleuri Radix

Yin-enriching and essence-nourishing decoction (Angelicae Sinensis Radix, Paeoniae Alba Radix, Rehmanniae Radix
Preparata, Cuscutae Semen, et al); Kidney-boosting and ovulation-inducing decoction (Dipsaci Radix, Curculiginis Rhizoma,
Epimedii Herba, Cuscutae Semen, et al); Corpus luteum-stimulating decoction (Morindae Officinalis Radix, Epimedii Herba,
Eucommiae Cortex, Taxilli Herba, et al); Adapted bupleuri liver-coursing powder (Bupleuri Radix, Aurantii Fructus,
Pericarpium Citri Reticulatae, Paeoniae Rubra Radix, et al)

Cornus Cervi Colla, Ginseng Rubra Radix, Rehmanniae Radix, Rehmanniae Radix Preparata, Cinnamomi Cortex, Aconiti
Lateralis Radix Preparata, Foeniculi Fructus, Morindae Officinalis Radix, Carapax et Plastrum Testudinis, Angelicae
Sinensis Radix, Chuanxiong Rhizoma, Glycyrrhizae Radix

Bilateral RN4, RN3, SP6, EX-CAL1, ST25, BL23, DU3, ST36, KI3, and DU4

RN4, RN3, SP6, EX-CAL1, ST25, BL23, DU3, and DU4

RN4, RN3, SP6, EX-CAL1, ST25, BL23, DU3, and DU4

Ligustri Lucidi Fructus, Ecliptae Herba, Lycii Fructus, Cuscutae Semen, Angelicae Sinensis Radix, Paeoniae Alba Radix,
Chuanxiong Rhizoma, Rehmanniae Radix Preparata, Cyperi Rhizoma, Glycyrrhizae Radix, et al

RN4 , RN3, SP6, EX-CA1, KI3, and LR3

Arnoldi M, 2010 Not available

Study or Subgroup Mean
1.14.1 HM vs WM

Chen DL 2011
Li D 2002

Li SP 2004

Ly 2011
Wang ZR 2012
Zhang YN 2010
Zhong WP 2011

Subtotal (95% CIy
Testfor overall effect: 7= 3.57 (F = 0.0004)

1.14.2 HM vs WI{2 months after treatment)

Li J 20141
#u YZ 2009

Subtotal (95% Cly
Testfor overall effect Z= 5.32 (P = 0.00001)

1.14.3 HM vs WM(3 months after treatment)

Li 5P 2004
Zhang YN 2010

Subtotal (95% Cl)

Testfor overall effect: 2= 4.21 (F = 0.0001)

HM WY Mean Difference Mean Difference
SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fized, 95% CI
-9.25 122354 19 -9.57 11.36942 16  1.4% 032 [7.51, 8.15]
-566 306174 30 -2.33  4.07508 30 26.2% -3.33 [5.15,-1.51] —-—
19.68 £.39858 35 -18.53 584046 35 106% -1.15[4.02 1.72] —
-9.9 2096108 32 -8.16 282228 32 433% -1.74[3.16,-0.32] -
-4518 7.07718 17  -3.05 1004492 17 26% -1.47 [7.31,4.37] —_—
-8.72 585266 35 -10.44  ASE2476 21 11.1%  1.71 [1.08 4.60] I
-3.64 7O6EEZ 20 -B.37 663436 20 4.8% -2.27 [6.53,1.99] —
118 181 100.0% -1.70[-2.63, -0.77] *
Heterogeneity: Chi®=9.26, df =6 {(P=016); F= 35%
-6.82 456787 50 -1.66 590145 50 68.5% -516[7.21,-3.11] —-
-407 480185 30  -0.7 560946 20 31.5% -3.37 [6.39,-0.35] —a—
80 70 100.0% -4.60[-6.29, -2.90] S 4
Heterogeneity, Chi*= 0.92, df= 1 (P = 0.34); F= 0%
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Figure 2 Changes in basal serum FSH levels
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As being seen in Figure 3, no statistically significant
difference in PR was observed between the TCM + IVF-ET
and IVF-ET groups for each specific type of intervention and
comparison. However, pooled analysis of the five studies
showed the odds of achieving pregnancy with TCM therapy
as an adjuvant to IVF-ET were 1.75 folds greater than those
with IVF-ET alone in women with DOR (RR = 1.75, 95%
CI =125 t0 2.46; P = 0.001, I = 0).

2) HM vs WM

In one trial (Wang, 2012), no statistical difference in PR
was observed between the HM and WM groups (P = 0.38).
3) TEAS+WM+IVF-ET vs WM+IVF-ET

In another study (Zhu, 2012), no statistical difference in
PR was observed between patients receiving TEAS in
combination with WM and IVF-ET and patients treated with
WM and IVF-ET (P = 0.07).

3.3.3 FSH/LH ratios

Five trials reported the ratios of FSH/LH.
1) HM vs WM

Three trials (Li and Guo, 2008; Lv, 2011; Wang, 2012)
reported the ratio of FSH/LH and compared the ratio

calculated at baseline with that at the last visit. Meta-analysis
using fixed-effect model revealed patients taking HM had far
lower FSH/LH ratios than those having WM (MD = —0.43,
95% CI =—0.56 to —0.30; P = 0.53, 1> = 0).

2) HM vs WM (baseline vs two months after the treatment ended)

Another two trials (Li et al, 2011; Xu et al, 2009)
reported the outcome and compared the ratio calculated at
baseline with those two months after the treatment ended.
The ratio of FSH/LH in the HM group was notably
decreased compared with that in the WM group (MD =
—0.56, 95% CI = —0.85 to —0.28; P = 0.63, I = 0%).

Results of subgroup meta-analysis indicated further
decreased FSH/LH ratios in 2 months after the treatment
ended compared with immediately after the treatment, as
evident in Figure 4.

3.3.4 Basal serum LH levels

Six trials reported the changes in basal serum LH level.
1) HM vs WM

Five trials reported changes in the basal serum LH level
over a 3-month treatment period. Meta-analysis showed that
no statistical difference existed between the two groups (MD =
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—0.06, 95% CI =—-0.33 t0 0.22; P = 0.42, I> = 0%) (Figure 5).
2) HM vs WM (baseline vs 3 months after treatment ended)

One trial (Zhang, 2010) compared the basal serum LH
level at baseline with that of 3 months after the treatment
ended. Also, no statistical difference was found between the
two groups (P =0.93).

3.3.5 Total effective rates
1) HM vs WM

Eight trials reported the total effective rates of HM vs
WM for the management of DOR. Pooled analysis using the
random-effect model found no statistical differences in the

HM W
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effects between the two groups (P = 0.30; P = 0.0005, I*=
73%). The notable variation across the trials can be explained
by the high risk of bias generally involved in studies and
varied standards by which whether the treatment is “effective”
in individual trials could be judged (Figure 6).

2) HM vs WM (2 months after the treatment ended)

Two trials did not measure the total effective rates
immediately after treatment, but 2 months after the treatment
ended. In a pooled analysis of the two trials the total
effective rate was higher in participants having HM
compared to those with WM (PR = 1.93, 95% CI = 1.48 to
2.52; P=0.18, 1> =43%).
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Figure 5 Basal serum LH level
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3.3.6 AFC
1) HM vs WM

Changes in AFC were reported in three trials. Pooled
analysis revealed AFC was mildly greater in patients
receiving HM compared to those receiving WM (MD = 0.44,
95% CI = 0.04 to 0.83; P = 0.61, I* = 0%), but the measure
has a broad CL

3.4 Sensitivity analysis

We conducted a sensitivity analysis for the two primary
outcomes by comparing fixed and random-effect estimates
or by excluding the studies with distinguished features from
the meta-analysis. For FSH level, pooling data of the seven

trials comparing HM with WM yielded (MD = —1.70, 95%
CI = —2.63 to —0.77) in the fixed-effect model, compared
with MD —-1.49 (95% CI —2.83 to —0.15) using the
random-effect model. Sensitivity analysis excluding the trial
(Lv, 2011) by highly prone to selection bias resulted in an
MD of —1.67 (95% CI =-2.91 to —0.43). With regards to PR,
sensitivity analysis including all seven trials reporting the
outcome (regardless of intervention types) resulted in a RR
of 1.85 (95% CI = 1.34 to 2.55) with the fixed-effect model
and a RR of 1.79 (95% CI = 1.30 to 2.47) with the
random-effect model. Sensitivity of five trials excluding two
significant studies (Arnoldi et al, 2010; Wang et al, 2012)
weighting a little more than 50% when combined yielded a
PR of 2.14 (95% CI 1.35 to 3.40).
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3.5 Safety analysis

Five of the 17 trials reported the occurrence of
adverse events. In one study (Liu, 2012), nausea and
vomiting, abdominal distension or swollen breasts were
observed in four cases in the WM group and one case in
the HM plus WM group. One trial (Chen, 2011b) reported
five cases of stomach discomfort and three cases of
swollen aching breast in patients receiving HM compared
to seven cases of stomach comfort and six cases of
swollen aching breast in patients with WM. Also, one
patient in the WM group had elevated glutamic

triphosphate (GTP) levels in liver function test, which
disappeared soon after the treatment ceased. In another
study (Zhang, 2010), one patient in the HM group had
diarrhea, and three patients in the WM group had nausea
and one had stomache. In two studies (Chen, 2011a; Zhong,
2011) no adverse events were observed in either group.

The publication bias was also assessed and funnel
plot was made according to the data of basal serum FSH
level reported in 14 included studies (Figure 7). The
results show that a potential publication bias exists. The
possible reason is that most of included studies were
conducted in China and published in Chinese, and

oxaloacetic  transaminase (GOT) and guanosine language bias and geographical bias were caused.
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Figure 7 Funnel plot

4. Discussion

This systematic review found HM was superior to WM
in reducing basal serum FSH level (MD = —1.70) and the
ratio of FSH to LH (MD = —0.43), and the effect was more
evident 2 months after the treatment ended (MD = —4.60 for
FSH and MD = —-0.56 for FSH/LH). These extra 2 or 3
months would be the golden time for patients holding a
“childbirth” wish to receive IVF or other types of ART. HM
was also proved better for increasing AFC compared with
WM (MD = 0.44).

Despite continuous efforts to develop and improve ART in
the recent decade, the live birth rate even for women with
normal ovarian reserve (NOR) remained unsatisfactorily low
(an average of 20% to 30% cycles would be successful)
(Maheshwari et al, 2006; Gunby et al, 2011). For women with
DOR, only 15% of ART cycles would result in live births (CDC,
2013). Repeated and failed IVF-ET cycles inflicted heavy
emotional and financial burden on the couples. For females,
especially, controlled ovarian hyperstimulation may induce
serious side effects such as ovarian enlargement, ovarian
hyperstimulation syndrome, and others. In this review, we found
TCM could be a promising complementary therapy for the
patients undergoing IVF-ET, in that the odds of achieving
pregnancy with TCM was 1.75 folds greater compared to those
of blank in IVF-ET. Besides the evidence on efficacy, a
summary of reports of adverse events indicating the various
modalities of TCM had a good safety profile.

According to a comprehensive literature search, this is

the first systematic review of TCM for DOR. Our findings
suggest herbal medicine, acupuncture and/or other TCM
modalities can help restore reproductive hormone balance,
improve reproductive capacity, and enhance the success rate
of IVF-ET.

5. Limitations

A consensus on the definite diagnosis of DOR has not
been reached. The majority of the included studies was
conducted in China, with only one in Italy. The inclusion of
data form unpublished, and other grey literature was not
considered. The sample sizes of the present trials were quite
small. Varied modalities of TCM have been included in the
analysis, which can in part explain the heterogeneity amongst
trials. Trials included in this review are considered to be of
moderate to low quality. Consequently, the conclusions drawn
are far from conclusive.
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