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Abstract

Purpose Wenjing decoction is a well-accepted traditional
Chinese medicine for the treatment of primary dysmenor-
rhea in East Asia, but its clinical effectiveness and risk have
not been adequately assessed. In this paper, we conducted
a systematic review and meta-analysis to evaluate the effi-
cacy of Wenjing decoction for the treatment of primary
dysmenorrhea.

Methods Eight databases were used in our research: the
Cochrane Library, the Web of Science, PubMed, EMBASE,
the Chinese Biomedical Literature Database (CBM), the
Chinese National Knowledge Infrastructure (CNKI), the
Chinese Scientific Journal Database, and the Wan-fang
Database. The following search terms were used: (Wenjing
decoction OR Wenjing formula OR Wenjing tang) AND
(primary dysmenorrhea OR dysmenorrhea OR painful men-
struation) AND (randomized controlled trial). No language
limitation was used.

Results A total of 18 studies, including 1736 patients, were
included in the meta-analysis. Wenjing decoction was shown
to be significantly better than nonsteroidal anti-inflamma-
tory drugs for the improvement of primary dysmenorrhea
according to the clinical effective rate (RR 1.41, 95% CI
1.24-1.61), the visual analogue scale (MD —1.77, 95% CI
—2.69 to —0.84), and the pain scale for dysmenorrhea (MD
—1.81,95% CI —2.41 to —1.22).

Conclusions The results supported the clinical use of Wen-
jing decoction for the treatment of primary dysmenorrhea.
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However, the quality of the evidence for this finding was low
due to a high risk of bias in the included studies. Therefore,
well-designed randomized controlled trials are still needed
to further evaluate the efficacy of Wenjing decoction for the
treatment of primary dysmenorrhea.
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Introduction

Primary dysmenorrhea describes the lower abdominal pain
that is experienced during menstruation in young females
without pelvic pathology [1]. Approximately 60-88% of
young females reportedly suffer from primary dysmenor-
rhea [2-4], which has a significant impact on women’s
lives [5]. The initiation of primary dysmenorrhea has been
reported to be primarily related to prostaglandin F2alpha
(PGF,,), oxytocin, and vasopressin [6]. The production
and release of PGF,, in women with primary dysmen-
orrhea may be significantly elevated, causing the uterine
musculature to contract and subsequently resulting in
pain. The main pharmacological therapies for the treat-
ment of primary dysmenorrhea have focused on allevi-
ating menstrual pain and restoring exercise performance
with nonsteroidal anti-inflammatory drugs (NSAIDs) or
oral contraceptives [7]. However, the continuous use of
NSAIDs and oral contraceptives was reported to be associ-
ated with side effects such as gastrointestinal discomfort
or injures to the mucosa [8, 9]. The side effects associated
with such treatments have led patients to seek complemen-
tary and alternative medicines (CAM). For example, many
physicians have used medicinal plants, such as Melissa
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officinalis [10], Fennel [11], or Bryophyllum pinnatum
[12], for their antinociceptive effects. Acupuncture, tradi-
tional Chinese medicine [13], and anthroposophical medi-
cine are all commonly used as CAM for the treatment of
primary dysmenorrhea.

Traditional Chinese medicine (TCM) is well-accepted
in countries such as China, Japan, and Korea [14-16]. The
commonly used herbal formulas for the treatment of pri-
mary dysmenorrhea include Danggui Shaoyao San, Shaofu
Zhuyu decoction, and Wenjing decoction. Different herbal
formulas are prescribed by physicians for different patients
according to a patient’s symptoms. For example, if blood
clots are observed during menstruation, physicians prefer
to use Shaofu Zhuyu decoction to treat primary dysmenor-
rhea. If cold is felt in the lower abdomen, Wenjing decoc-
tion is preferred. When primary dysmenorrhea is accompa-
nied by gastrointestinal discomfort, Danggui Shaoyao San
is prescribed. Several systematic reviews of TCM for the
treatment of primary dysmenorrhea have been conducted.
Lee et al. [17] conducted a systematic review to evaluate
the efficacy of Danggui Shaoyao San for the treatment of
primary dysmenorrhea and concluded on the superiority of
Danggui Shaoyao San over analgesics or placebo. Zhu et al.
[18] conducted a review to determine the efficacy and safety
of TCM for the treatment of primary dysmenorrhea. This
review included a total of 3475 women and TCM showed an
obvious advantage for the treatment of primary dysmenor-
rhea compared with placebo, no treatment, and other treat-
ment. Lee et al. [19] conducted a systematic review to evalu-
ate the TCM Shaofu Zhuyu decoction for the treatment of
primary dysmenorrhea, and the meta-analysis results showed
the superiority of Shaofu Zhuyu decoction compared with
NSAIDs. However, no relevant systematic reviews have
assessed the clinical effectiveness or the risk of Wenjing
decoction in the treatment of primary dysmenorrhea.

Wenjing decoction is an ancient traditional Chinese
medicine formula that originated from the book Synop-
sis of Golden Chamber, which was written by Zhongjing
Zhang (approximately A.D. 150-219) during the eastern
Han dynasty in China. The Wenjing decoction consists of
the following 12 herbs: Tetradium ruticarpum, Ophiopogon
Jjaponicas, Angelica sinensis, Paeonia lactiflora pallv, Ligus-
ticum Chuanxiong Hort, Panax Ginseng, Cinnamomum cas-
sia Presl, Donkey-Hide Gelatin, Cortex Moutan, Ginger,
Liquorice, and Pinellia ternata. The main components of
these herbs have therapeutic effects on primary dysmenor-
rhea. For example, the evodiamine in Tetradium ruticarpum
has been recommended for abdominal pain and dysmen-
orrhea [20]. Angelica sinensis has active components such
as ferulic acid, which shows an inhibitory effect on uterine
movement [21]. Cinnamic acid and cinnamic aldehyde in
Cinnamomum cassia Presl inhibit uterine contractions by
reducing the PGF,, level and intracellular Ca*™ to suppress
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cyclooxygenase-2 (COX-2) and oxytocin receptor (OTR)
expression [22].

Considering the combined action of the different herbs in
Wenjing decoction, Hsu et al. [23] extracted the active ingre-
dients of Wenjing decoction using a 50% alcohol solution to
analyze its physiological mechanism on uterine contractility
in vitro. The antagonism of PGF,, and acetylcholine (ACh)
was shown to be the major mechanism for Wenjing decoc-
tion in the treatment of dysmenorrhea. Wenjing decoction
also stabilizes the membrane potential of uterine smooth
muscle cells and subsequently decreases uterine contractions
by decreasing the membrane action potential. Focusing on
oxytocin as a tool to investigate Ca**t flow, Wenjing decoc-
tion demonstrates a significant linear and dose dependent
relationship in its inhibitory effects on the uterine contrac-
tions, not only in the suppression of the influx of Ca*™™ ions
but also in the suppression of sarcoplasmic reticulum (SR)
Ca'** ions release. Both Ca** ions and SR Ca*™ ions play a
role in the induction of uterine contractions. This effect can
be considered an auxiliary mechanism of the Wenjing decoc-
tion in the treatment of primary dysmenorrhea.

Many clinical trials have reported the beneficial effects
of Wenjing decoction in the treatment of primary dysmen-
orrhea. Considering no relevant systematic reviews have
assessed the clinical effectiveness or the risk of Wenjing
decoction, in this study, a meta-analysis was conducted to
evaluate the efficacy of Wenjing decoction for the treatment
of primary dysmenorrhea.

Methods

The protocol of this study was registered in PROSPERO
with the registration number CRD42017054385.

Database and search strategies

We searched the following electronic databases: the
Cochrane Library, the Web of Science, PubMed, EMBASE,
the Chinese Biomedical Literature Database (CBM), the
Chinese National Knowledge Infrastructure (CNKI), the
Chinese Scientific Journal Database, and the Wan-fang
Database up to December 31, 2016. The following search
terms were used: (Wenjing decoction OR Wenjing formula
OR Wenjing tang) AND (primary dysmenorrhea OR dys-
menorrhea OR painful menstruation) AND (randomized
controlled trial). No language limitation was used.

Inclusion criteria
The included studies must be randomized controlled trials

(RCTs). Trials with diagnoses of primary dysmenorrhea
were chosen. Primary dysmenorrhea occurs in women of
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reproductive age during menses and manifests as lower
abdomen pain. Pelvic examination, ultrasound scan, or
laparoscopy can be used to check the existence of other
diseases such as endometriosis when primary dysmenor-
rhea occurs. Trials that were identified as pelvic pathology
were excluded. Interventions using Wenjing decoction or
modified Wenjing decoction alone were chosen. Modi-
fied Wenjing decoction, with a similar efficacy to Wenjing
decoction, was prescribed by TCM physicians according to
the patient’s clinical symptoms. The control groups used
NSAIDs for pain relief. The primary outcome was the clini-
cal effective rate.

Exclusion criteria

The exclusion criteria in the meta-analysis included (a) non-
RCTs, case studies, qualitative studies, experience summa-
ries, and animal experiments; (b) unpublished or repeated
literature; (c) studies that did not use Wenjing decoction as
the main intervention or used Wenjing decoction in combi-
nation with other treatments such as acupuncture; and (d)
patients with a diagnosis of pregnancy, stroke, some other
serious organic diseases, or with a severe drug allergic medi-
cal history.

Data extraction and quality assessment

Four reviewers (Gao, Jia, Zhang, and Ma) independently
performed the data extraction and the quality assessments.
The statistical analysis was conducted using RevMan 5.3
software (provided by the Cochrane Collaboration), and the
risk of bias was assessed using the Cochrane tool, which
includes the following seven criteria: (1) random sequence
generation, (2) allocation concealment, (3) blinding of the
patients and personnel, (4) blinding of the outcome assess-
ment, (5) incomplete outcome data, (6) selective outcome
reporting, and (7) other sources of bias. Quality was classi-
fied into three categories: low risk of bias, high risk of bias,
and unclear risk of bias. Any disagreement was resolved by
discussions between all reviewers.

Results
Description of the included studies

In this review, 722 potentially eligible studies were identi-
fied, but 648 were excluded: 128 repeated publications and
520 irrelevant studies. The full texts of 74 articles were
assessed and 56 studies were excluded, including 26 studies
that used a combination with other treatments, 24 animal
experiments, 5 unpublished articles, and 1 that did not use
NSAIDs as the control group. Finally, a total of 18 studies
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Fig. 1 Flowchart of the study selection process

[24—41], including 1736 patients, were included in the meta-
analysis and were all published in Chinese Journal Literature
Databases. The screening process is summarized in a flow
diagram (Fig. 1).

Details of the 18 studies are summarized in Table 1. The
intervention group included 891 patients and the control
group included 845 patients. Disease courses of the patients
were from 3 months to 16 years, and treatment period lasted
from three to six menstruation cycles. In the intervention
group, Wenjing decoction alone was used to treat primary
dysmenorrhea, and compositions of the formulas in the
included studies are shown in “Appendix”. In the control
group, all the studies used NSAIDs, including seven studies
[25, 26, 28, 30, 31, 34, 35] used ibuprofen, five studies [24,
27,29, 36, 39] used fenbid, four studies [32, 33, 38, 41] used
indomethacin, one study [37] used paracetamol and codeine,
and one study [40] used loxoprofen sodium.

Risk of bias

The risk of bias was high in the included studies (Fig. 2). All
the studies were described using randomization, but only six
[27, 28, 31, 33, 35, 38] of these studies reported using an
appropriate method of random sequence generation and two
[40, 41] of these studies reported using inappropriate meth-
ods of clinic record number. None of the studies described
the method for allocation concealment or the blinding of
the outcome assessment, except that one study [40] used
clinic record number for allocation concealment. Most of
the included studies had a high risk of performance bias
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Table 1 Details of the 18 included studies on Wenjing decoction for the treatment of primary dysmenorrhea

References Sample size ~ Age Course of dis- Intervention group Control group Treatment Main
ease (years) duration  outcomes
Chen and Luo 166 (96/70) 23.8+3.6 54+1.7 WID (3 times daily) Fenbid (oral, 300-600 mg 3 MCs CER
[24] daily)
Chen [25] 60 (30/30) (25.6 £5.9) NR WID (2 times daily) Ibuprofen (oral, 300 mg, 3 MCs CER
27.3+5.7) 3 times daily)
Feng [26] 60 (30/30) (20.7 £ 1.3) 33+14) WID (2 times daily) Ibuprofen (oral, 300 mg, 3 MCs (1) CER
(20.8 +1.2) (B5+15) 2 times daily) (2) PSD
Gao [27] 100 (50/50) (26.0 £2.3) (7.3 +1.6) WID (3 times daily) Fenbid (oral, 300-600 mg 6 MCs CER
24.0+2.1) (7.1+1.9) daily)
Jiang [28] 80 (40/40) (254 +3.8) (2.69 £0.48)  WID (2 times daily) Ibuprofen (oral, 300 mg, 3 MCs (1) CER
(234 +£3.5) (2.93 +£0.47) 2 times daily) (2) VAS
Lei and Yu [29] 88 (44/44) 283+ 1.6 72+ 1.5 WID (3 times daily)  Fenbid (oral, 300-600 mg 3 MCs CER
daily)
Liu et al. [30] 60 (30/30) (14-32) (0.5-6) WID (2 times daily)  Ibuprofen (Oral, 300 mg, 3 MCs CER
(14-30) (0.42-7) 2 times daily)
Lu [31] 91 (46/45) (18-45) (0.25-1) WID (2 times daily) Ibuprofen (Oral, 3 MCs CER
(18-45) (0.25-0.92) 300-600 mg daily)
Mei [32] 80 (42/38) 230101 8.0+ 7.0) WID (2 times daily) Indomethacin (oral, 6 MCs CER
21.5+9.5) (7.2 £ 6.8) 25 mg, 2 times daily)
Tang and Liu [33] 80 (40/40) (25.5+2.0) 2.7+ 1.8) WID (2 times daily) Indomethacin (oral, 3 MCs CER
29.4 + 1.8) 25+1.6) 25 mg, 3 times daily)
Wang [34] 67 (33/34) (20.1 £2.9) 3.2+0.9) WID (2 times daily) Ibuprofen (Oral, 300 mg, 3 MCs CER
(202 +£2.7) (32+0.8) 2 times daily)
Wu [35] 102 (51/51) (204 +£2.9) (1.8 £0.7) WID (2 times daily) Ibuprofen (oral, 300 mg, 3 MCs (1) CER
214 +3.1) (1.9 +0.8) 2 times daily) (2) VAS
Zeng et al. [36] 256 (130/126) (25.2+3.2) (6.32 +£3.56) WID (3 times daily) Fenbid (oral, 400 mg, 2 3 MCs CER
(25.0 +£3.6) (6.30 +3.53) times daily)
Zhang [38] 120 (62/58) 14-28 0.25-10 WID (3 times daily) Indomethacin (oral, 3 MCs (1) CER
25 mg, 3 times daily) (2) PSD
Zhang and Li [37] 140 (70/70) 14-40 1.0-15.0 WID (2 times daily) Paracetamol and codeine 3 MCs CER
(oral, 25 mg when pain)
Zhao [39] 58 (30/28) 15-25 NR WID (2 times daily) Fenbid (oral, 300 mg, 2 3 MCs (1) CER
times daily) (2) PSD
Zhao et al. [40] 50 (25/25) (21.95 +6.91) (0.85+0.16) WID (3 times daily) Loxoprofen sodium (oral, 3 MCs CER
(22.37 £5.72) (0.81 £0.18) 120 mg daily)
Zheng et al. [41] 78 (42/36) (15-45) (0.42-16) WID (2 times daily) Indomethacin (oral, 3 MCs CER
(17-48) (0.33-13) 25 mg when pain)

NR not reported, WJD Wenjing decoction, MCs menstrual cycles, CER clinical effective rate, PSD pain scale for dysmenorrhea, VAS visual ana-

logue scale

because both the physicians and the patients clearly knew
which treatment was being given.

Outcome measurements

The outcome measurements of the included studies include
clinical effective rate, pain scale, visual analogue scale,
and adverse events.

Clinical effective rate

The criteria for clinical effective rate are as follows:

cure (abdominal pain completely disappeared during
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menstruation, and no recurrence was observed after stop-
ping the medication), significant effective (a significant
improvement in abdominal pain during menstruation,
with occasional recurrence after stopping the medication),
effective (improvement in abdominal pain during menstrua-
tion, with recurrence after stopping the medication), and no
effect (no improvement in abdominal pain during menstrua-
tion). The clinical effective rate is the accumulation of cure
rate, significant effective rate, and effective rate. All the
studies showed that Wenjing decoction has a higher clinical
effective rate compared with NSAIDs. Since high heteroge-
neity was observed in the meta-analysis (/> = 85%, which
is higher than 50%), a model of random effects was used
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Experimental Control Risk Ratio Risk Ratio
_Study or Subgroup _Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

1.1.1 Ibuprofen

Chen(2016) 27 30 18 30 5.0% 1.50 [1.09, 2.06] -

Feng(2012) 27 30 22 30 5.6% 1.23[0.96, 1.57] _'_

Jiang(2015) 39 40 34 40 64% 1.15[1.00, 1.32] I

Liu(2015) 29 30 24 30 6.1% 1.21[1.00, 1.46] _'—

Lu(2015) 41 46 29 45 5.6% 1.38[1.09, 1.76] -

Wang(2016) 32 33 28 34 6.3% 1.18[1.00, 1.39] _'_

Wu(2015) 48 51 42 51 6.4% 1.14[0.99, 1.32] I~

Subtotal (95% Cl) 260 260 41.4% 1.20 [1.12, 1.29] 0

Total events 243 197

Heterogeneity: Tau? = 0.00; Chi? = 4.84, df = 6 (P = 0.56); I?= 0%

Test for overall effect: Z = 5.13 (P < 0.00001)

1.1.2 Fenbid

Chen(2014) 83 96 45 70 6.1% 1.34[1.11, 1.63] -

Gao(2014) 49 50 36 50 6.2% 1.36[1.14, 1.63] -

Lei(2013) 38 44 28 44 55% 1.36 [1.05, 1.75) -

Zeng(2015) 127 130 34 126 52% 3.62[2.71,4.83) -

Zhao(2014) 30 30 24 28 6.3% 1.16 [0.99, 1.37] I

Subtotal (35% Cl) 350 318 29.2% 1.58 [1.08, 2.32] N

Total events 327 167

Heterogeneity: Tau? = 0.18; Chi? = 69.86, df = 4 (P < 0.00001); I* = 94%

Test for overall effect: Z = 2.35 (P = 0.02)

1.1.3 Indomethacin

Mei(2014) 38 42 24 38 54% 1.43[1.10, 1.86) D

Tang(2015) 35 40 30 40 5.9% 1.17 [0.94, 1.44] I

Zhang(2014) 56 62 38 58 6.0% 1.38[1.12, 1.69] -

Zheng(2008) 39 42 22 36 53% 1.52[1.16, 2.00] DUl

Subtotal (95% Cl) 186 172 22.6% 1.35[1.20, 1.51] L 4

Total events 168 114

Heterogeneity: Tau? = 0.00; Chi? = 2.80, df = 3 (P = 0.42); I>= 0%

Test for overall effect: Z = 5.00 (P < 0.00001)

1.1.4 Paracetamol and codeine

Zhang(2015) 57 70 33 70 5.4% 1.73[1.32, 2.27] -

Subtotal (95% Cl) 70 70 54% 1.73 [1.32, 2.27] D

Total events 57 33

Heterogeneity: Not applicable

Test for overall effect: Z = 3.94 (P < 0.0001)

1.1.5 Loxoprofen sodium

Zhao(2016) 25 25 3 25  1.4% 7.29 [2.75, 19.34] —_—

Subtotal (95% Cl) 25 25 1.4% 7.29 [2.75, 19.34] ]

Total events 25 3

Heterogeneity: Not applicable

Test for overall effect: Z = 3.99 (P < 0.0001)

Total (95% Cl) 891 845 100.0% 1.41[1.24, 1.61] 4

Total events 820 514

Heterogeneity: Tau? = 0.06; Chi? = 113.30, df = 17 (P < 0.00001); I> = 85% 0 p sz Of5 ] 2 5 p 0’

Test for overall effect: Z = 5.19 (P < 0.00001)

Favours [experimental] Favours [control
Test for subarouo differences: Chi2 = 22.02. df =4 (P = 0.0002). I2 = 81.8% [exp I L !

Fig. 3 Forest plot of the clinical effective rate of Wenjing decoction in the treatment of primary dysmenorrhea

to calculate the pooled estimation with an analysis of the
dichotomous data using relative risk (RR), including 95%
confidence intervals (CIs). The total meta-analysis showed
favorable effects of Wenjing decoction on clinical effective
rate (n = 1736, RR 1.41,95% CI 1.24-1.61, P < 0.01) com-
pared with the control group (Fig. 3). A subgroup analysis
was also performed between different NSAIDs. The results

showed significant heterogeneity in the subgroup fenbid,
with I = 94%, P = 0.02.

Pain scale

Two types of pain scales were used in the included studies,
including two studies [28, 35] used visual analogue scale

@ Springer
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Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight
Jiang(2015) 1.2 1 40 25 12 40 50.4%
Wu(2015) 293 1.28 51 517 1.37 51 49.6%
Total (95% Cl) 91 91 100.0%

Heterogeneity: Tau? = 0.38; Chi? = 6.80, df = 1 (P = 0.009); 12 = 85%
Test for overall effect: Z = 3.76 (P = 0.0002)

Fig. 4 Meta-analysis of the group that used VAS pain scale

Experimental Control

Study or Subgroup Mean _SD Total Mean SD Total Weight
Feng(2012) 73 24 30 85 29 30 19.5%
Zhang(2014) 38 21 62 55 26 58 49.2%
Zhao(2014) 3.23 1.81 30 5.6 2.28 28 31.3%
Total (95% CI) 122 116 100.0%

Heterogeneity: Tau? = 0.00; Chi2 = 1.92, df = 2 (P = 0.38); I2 = 0%
Test for overall effect: Z = 5.96 (P < 0.00001)

Fig. 5 Meta-analysis of the group that used pain scale for dysmenorrhea

Fitted values

oZeng(2015)
6.41995 -

0 2.57202
1/se(b)

Fig. 6 Heterogeneity plot for the included studies

(VAS), and three studies [26, 38, 39] used pain scale for
dysmenorrhea, which was issued by Ministry of Health
in China. The other studies did not mention a pain scale.
Mean difference (MD) was used for analysis of continuous
data on pain scales.

The meta-analysis of group that used VAS pain scale
shows a MD of —1.77 (95% CI —-2.69 to —0.84) with
high heterogeneity (I = 85%), as shown in Fig. 4, which
means that the patients who used Wenjing decoction
had significantly lower VAS scales than those who used
NSAIDs. Meta-analysis of the group that used pain scale
for dysmenorrhea shows a MD of —1.81 (95% CI —2.41
to —1.22) with low heterogeneity (I*> = 0%), as shown
in Fig. 5, indicating that Wenjing decoction can signifi-
cantly decrease pain scale for dysmenorrhea compared
to NSAIDs.

Mean Difference

Mean Difference

Mean Difference

IV, Random, 95% CI IV, Random, 95% CI
-1.30 [-1.78, -0.82] =
-2.24 [-2.75, -1.73] —
.77 [-2.69, -0.84] -
4 2 0 2 4

Favours [experimental] Favours [control]

Mean Difference

IV, Random, 95% CI IV, Random, 95% CI
-1.20 [-2.55, 0.15] e —
-1.70 [-2.55, -0.85] —a—
2.37 [-3.43, -1.31] —
1.81 [-2.41, -1.22] S
4 2 0 2 4

Favours [experimental] Favours [control]

Adverse events (AEs)

One study [38] reported AEs of hypermenorrhea in the
intervention group, and four studies [24, 29, 31, 38] reported
AE:s in the control group, including diarrhea, skin rash, and
nausea. Diarrhea is identified by having at least three liquid
bowel movements each day. Skin rash refers to a change in
the skin in its color, appearance, or texture. Nausea refers to
discomfort in the upper stomach that induces an involuntary
urge to vomit. Other studies did not report AEs.

Heterogeneity analysis

A heterogeneity plot for the included studies is shown in
Fig. 6. In this figure, the z statistic is plotted against the
reciprocal standard error for each study. A line passing
through the origin is used to fit on the data, and the slope of
the line is the overall log odds ratio in the fixed effect meta-
analysis. Confidence bounds are positioned at two units over
and below the regression line with a 95% confidence inter-
val. All the points are expected to lie within the confidence
bounds in the absence of heterogeneity. High heterogeneity
was observed in the study by Zeng et al. [36], while other
studies showed low heterogeneity.

A forest plot of the clinical effective rate after removing
the study by Zeng et al. [36] is shown in Fig. 7. The het-
erogeneity for subgroup Fenbid was shown to be decreased
from 94 to 0%, and the heterogeneity for all the studies
decreased from 85 to 58%. The meta-analysis also shows
favorable effects of Wenjing decoction on the clinical effec-
tive rate (n = 1480, RR 1.31, 95% CI 1.21-1.42, P < 0.01)
compared with the control group.
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1.1.1 Ibuprofen

Chen(2016) 27 30 18
Feng(2012) 27 30 22
Jiang(2015) 39 40 34
Liu(2015) 29 30 24
Lu(2015) 41 46 29
Wang(2016) 32 33 28
Wu(2015) 48 51 42
Subtotal (95% ClI) 260

Total events 243 197

30
30
40
30
45
34
51
260

4.1%
5.4%
8.2%
6.8%
5.5%
7.4%
8.1%
45.4%

Heterogeneity: Tau? = 0.00; Chi* = 4.84, df = 6 (P = 0.56); 1> = 0%

Test for overall effect: Z=5.13 (P < 0.00001)

1.1.2 Fenbid

Chen(2014) 83 96 45
Gao(2014) 49 50 36
Lei(2013) 38 44 28
Zhao(2014) 30 30 24
Subtotal (95% CI) 220

Total events 200 133

70
50
44
28

192

6.7%
7.1%
5.3%
7.5%
26.7%

Heterogeneity: Tau? = 0.00; Chi? = 2.47, df = 3 (P = 0.48); I?= 0%

Test for overall effect: Z = 5.25 (P < 0.00001)

1.1.3 Indomethacin

Mei(2014) 38 42 24
Tang(2015) 35 40 30
Zhang(2014) 56 62 38
Zheng(2008) 39 42 22
Subtotal (95% ClI) 186

Total events 168 114

38
40
58
36
172

5.1%
6.2%
6.4%
4.8%
22.4%

Heterogeneity: Tau? = 0.00; Chi? = 2.80, df = 3 (P = 0.42); 2= 0%

Test for overall effect: Z=5.00 (P < 0.00001)

1.1.4 Paracetamol and codeine

Zhang(2015) 57 70 33
Subtotal (95% ClI) 70
Total events 57 33

Heterogeneity: Not applicable
Test for overall effect: Z = 3.94 (P < 0.0001)

1.1.5 Loxoprofen sodium

Zhao(2016) 25 25 3
Subtotal (95% ClI) 25
Total events 25 3

Heterogeneity: Not applicable
Test for overall effect: Z = 3.99 (P < 0.0001)

Total (95% Cl) 761
Total events 693 480

Heterogeneity: Tau? = 0.02; Chi? = 38.27, df = 16 (P = 0.001); |12 = 58%

Test for overall effect: Z = 6.57 (P < 0.00001)

70
70

25
25

4.8%
4.8%

0.6%
0.6%

719 100.0%

Risk Ratio Risk Ratio
dom, 95% ClI

1.50 [1.09, 2.06]
1.23[0.96, 1.57]
1.15[1.00, 1.32]
1.21 [1.00, 1.46]
1.38 [1.09, 1.76]
1.18 [1.00, 1.39)]
1.14[0.99, 1.32]
1.20 [1.12, 1.29]
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1.36 [1.14, 1.63]
1.36 [1.05, 1.75]
1.16 [0.99, 1.37]
1.29 [1.17, 1.41]

0{“{

1.43 [1.10, 1.86)
1.17 [0.94, 1.44] 1
1.38 [1.12, 1.69]
1.52 [1.16, 2.00]
1.35[1.20, 1.51]

0“1{

1.73[1.32, 2.27] —
1.73[1.32, 2.27] -
7.29 [2.75, 19.34] —
7.29 [2.75, 19.34] —tlllln
1.31[1.21, 1.42) ¢
01 02 05 1 2 5 10

Favours [experimental] Favours [control]

Test for subarouo differences: Chi? = 20.82. df = 4 (P = 0.0003). I = 80.8%

Fig. 7 Forest plot of the clinical effective rate after removing the study with highest heterogeneity

Discussion

Currently, NSAIDs are the main pharmacological therapies
for the treatment of primary dysmenorrhea because they
alleviate menstrual pain and restore exercise performance.

@ Springer

However, inadequate pain control and associated adverse
events lead patients to seek complementary alternative
medicines. Traditional Chinese medicines, such as Wenjing
decoction, have been widely utilized by TCM physicians to
treat primary dysmenorrhea. However, the effectiveness of
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Wenjing decoction has been controversial because of a lack
of systematic reviews to assess the existing evidence. There-
fore, the goal of this review was to assess the effects of Wen-
jing decoction in the treatment of primary dysmenorrhea.

A total of 18 studies with 1736 patients with a compari-
son between Wenjing decoction and NSAIDs in the treat-
ment of primary dysmenorrhea were included in this review.
Results of the meta-analysis suggest that Wenjing decoction
is superior to NSAIDs for the treatment of primary dysmen-
orrhea in terms of clinical effective rate (RR 1.41, 95% CI
1.24-1.61), VAS scale (MD —1.77,95% CI —2.69 to —0.84),
and pain scale for dysmenorrhea (MD —1.81,95% CI —2.41
to —1.22). However, the results were mainly based on short-
term effectiveness, and only one study reported long-term
effectiveness with pain scale for dysmenorrhea after three
menstrual cycles with treatment (MD —5.70, 95% CI —6.53
to —4.87).

High heterogeneity was found in this meta-analysis,
with clinical effective rate of I = 85%, and VAS pain scale
of I* = 85%. The reasons for this may be that modified
Wenjing decoction was used in every included study, mak-
ing the effect of Wenjing decoction difficult to be assessed.
Additionally, different NSAIDs were used in different
control groups. A heterogeneity analysis for the included
studies was conducted. The study by Zeng et al. [36] was
shown to have high heterogeneity, while other studies
showed low heterogeneity. A meta-analysis of the clini-
cal effective rate after removing the study by Zeng (2015)
was conducted. The heterogeneity for subgroup Fenbid
decreased from 94 to 0%, and the heterogeneity for all the
studies decreased from 85 to 58%. The meta-analysis also
showed favorable effects of Wenjing decoction according
to the clinical effective rate (n = 1480, RR 1.31, 95% CI
1.21-1.42, P < 0.01) compared with the control group.

The methodological quality for this finding was rela-
tively low because of the high risk of bias. There are sev-
eral limitations in this systematic review. First, for most
of the included studies, the methods for randomization,
allocation concealment, and blinding were not reported
clearly. Due to the characteristics of TCM, both the physi-
cians and the patients clearly knew which treatment was
being given, creating a high risk for bias in the blinding

methods. Second, in the 18 included studies, only 6 stud-
ies had sample sizes greater than 100 trials, and the small
sample sizes in most studies made meaningful conclusions
difficult to be drawn. Third, clinical effective rate was the
main outcome measurement for most studies, but a bias
from the physicians may decrease the reliability and valid-
ity of the studies. Fourth, all the studies were conducted in
China, which may limit the generalization of the findings.

Conclusion

In conclusion, this meta-analysis included 18 studies that
used TCM Wenjing decoction for the treatment of primary
dysmenorrhea, and the results supported the clinical use of
Wenjing decoction. However, the studies analyzed to date
are of relatively low quality. More rigorous RCTs with
large sample sizes and consideration of long-term effects
are recommended to further evaluate the clinical efficacy
and the adverse effects of Wenjing decoction in the treat-
ment of primary dysmenorrhea.
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Table 2 Composition of formula of the 18 included studies

References

Composition of formula

Chen and Luo [24]

Chen [25]

Feng [26]

Gao [27]

Jiang [28]

Lei and Yu [29]

Liu et al. [30]

Lu [31]

Mei [32]

Tang and Liu [33]
Wang [34]

Wu [35]

Zeng et al. [36]

Zhang [38]

Zhang and Li [37]

Zhao [39]

Zhao et al. [40]

Zheng et al. [41]

Tetradium ruticarpum 20 g, Angelica sinensis 20 g, Cinnamomum cassia Presl 8 g, Ligusticum Chuanxiong Hort 15 g,
Paeoniae Radix 15 g, Cortex Moutan 10 g, Ginger 10 g, Liquorice 5 g, Salvia miltiorrhiza 10 g, Donkey-Hide Gelatin
10 g, Ophiopogon japonicas 10 g

Tetradium ruticarpum 12 g, Angelica sinensis 10 g, Cinnamomum cassia Presl 12 g, Ligusticum Chuanxiong Hort 10 g,
Paeoniae Radix 10 g, Cortex Moutan 10 g, Ginger 10 g, Liquorice 9 g, Rhizoma Corydalis 10 g, Donkey-Hide Gelatin
9 g, Pinellia ternata 10 g, Ophiopogon japonicas 9 g, Codonopsis pilosula 9 g, Achyranthes bidentata 10 g, Bupleurum
chinense 6 g, Radix Curcumae 6 g, Jujube 10 g

Tetradium ruticarpum 45 g, Angelica sinensis 30 g, Cinnamomum cassia Presl 30 g, Ligusticum Chuanxiong Hort 30 g,
Paeoniae Radix 30 g, Cortex Moutan 30 g, Ginger 30 g, Liquorice 30 g, Donkey-Hide Gelatin 45 g, Ophiopogon japoni-
cas 60 g, Codonopsis pilosula 60 g, Pinellia ternata 45 g

Tetradium ruticarpum 15 g, Angelica sinensis 15 g, Cinnamomum cassia Presl 15 g, Ligusticum Chuanxiong Hort 15 g,
Paeoniae Radix 15 g, Cortex Moutan 15 g, Liquorice 15 g, Ophiopogon japonicas 15 g, Codonopsis pilosula 15 g, Pinel-
lia ternata 15 g, Donkey-Hide Gelatin 15 g

Tetradium ruticarpum 25 g, Angelica sinensis 12 g, Cinnamomum cassia Presl 15 g, Ligusticum Chuanxiong Hort 12 g,
Paeoniae Radix 10 g, Cortex Moutan 12 g, Ginger 10 g, Liquorice 6 g, Pinellia ternata 10 g, Ophiopogon japonicas
10 g, Panax Ginseng 10 g

Tetradium ruticarpum 20 g, Angelica sinensis 20 g, Cinnamomum cassia Presl 8 g, Ligusticum Chuanxiong Hort 15 g,
Paeoniae Radix 15 g, Cortex Moutan 10 g, Ginger 10 g, Liquorice 5 g, Salvia miltiorrhiza 10 g, Ophiopogon japonicas
10 g, Pinellia ternata 5 g, Donkey-Hide Gelatin 10 g

Tetradium ruticarpum 15 g, Angelica sinensis 20 g, Cinnamomum cassia Presl 10 g, Ligusticum Chuanxiong Hort 15 g,
Paeoniae Radix 50 g, Cortex Moutan 10 g, Liquorice 10 g, Codonopsis pilosula 20 g, Rhizoma Corydalis 20 g, Pinellia
ternata 10 g, Ophiopogon japonicas 15 g

Tetradium ruticarpum 8 g, Angelica sinensis 12 g, Cinnamomum cassia Presl 10 g, Ligusticum Chuanxiong Hort 12 g,
Paeoniae Radix 12 g, Cortex Moutan 10 g, Ginger 10 g, Liquorice 10 g, Codonopsis pilosula 10 g, Donkey-Hide Gelatin
10 g, Pinellia ternata 15 g, Ophiopogon japonicas 30 g

Tetradium ruticarpum 6 g, Angelica sinensis 15 g, Cinnamomum cassia Presl 10 g, Ligusticum Chuanxiong Hort 12 g,
Paeoniae Radix 15 g, Cortex Moutan 10 g, Liquorice 6 g, Codonopsis pilosula 15 g, Morinda officinalis 10 g, Rhizoma
Corydalis 15 g, Melia Toosendan 10 g, Pollen Typhae 15 g, Rhizoma Cyperi 15 g

Angelica sinensis 15 g, Cinnamomum cassia Presl 5 g, Ligusticum Chuanxiong Hort 10 g, Paconiae Radix 15 g, Cortex
Moutan 10 g, Liquorice 10 g, Panax Ginseng 10 g, Achyranthes bidentata 10 g, Curcuma zedoaria 10 g

Tetradium ruticarpum 15 g, Angelica sinensis 15 g, Cinnamomum cassia Presl 20 g, Ligusticum Chuanxiong Hort 15 g,
Paeoniae Radix 10 g, Cortex Moutan 10 g, Ginger 20 g, Liquorice 6 g, Faeces Trogopterori 10 g, Pollen Typhae 10 g

Tetradium ruticarpum 12 g, Angelica sinensis 12 g, Cinnamomum cassia Presl 9 g, Ligusticum Chuanxiong Hort 15 g,
Paeoniae Radix 15 g, Cortex Moutan 12 g, Liquorice 6 g, Ophiopogon japonicas 12 g, Faeces Trogopterori 12 g, Pollen
Typhae 12 g, Rhizoma Corydalis 12 g, Frankincense 9 g, Myrrh 9 g

Tetradium ruticarpum 6 g, Angelica sinensis 15 g, Cinnamomum cassia Presl 6 g, Ligusticum Chuanxiong Hort 10 g,
Paeoniae Radix 10 g, Cortex Moutan 10 g, Ginger 6 g, Liquorice 6 g, Leonurus Artemisia 15 g, Lindera aggregata 10 g,
Ophiopogon japonicas 10 g, Pinellia ternata 10 g, Achyranthes bidentata 10 g, Radix Curcumae 10 g, Codonopsis pilo-
sula 12 g, Rhizoma Cyperi 12 g, Rhizoma Corydalis 20 g

Tetradium ruticarpum 6 g, Angelica sinensis 12 g, Cinnamomum cassia Presl 10 g, Ligusticum Chuanxiong Hort 10 g,
Paeoniae Radix 20 g, Cortex Moutan 12 g, Ginger 10 g, Liquorice 9 g, Codonopsis pilosula 15 g, Pinellia ternata 10 g,
Ophiopogon japonicas 10 g, Donkey-Hide Gelatin 10 g, Rhizoma Corydalis 12 g

Tetradium ruticarpum 9 g, Angelica sinensis 15 g, Cinnamomum cassia Presl 9 g, Ligusticum Chuanxiong Hort 9 g, Paeo-
niae Radix 18 g, Cortex Moutan 9 g, Ginger 6 g, Liquorice 6 g, Pinellia ternata 6 g, Donkey-Hide Gelatin 6 g, Panax
Ginseng 9 g, Ophiopogon japonicas 9 g

Tetradium ruticarpum 5 g, Angelica sinensis 15 g, Cinnamomum cassia Presl 9 g, Ligusticum Chuanxiong Hort 9 g,
Paeoniae Radix 15 g, Pinellia ternata 9 g, Ophiopogon japonicas 15 g, Codonopsis pilosula 15 g, Astragalus propinquus
15 g, Chenpi 9 g, Fructus Aurantii 9 g, Rhizoma Cyperi 9 g, Rhizoma Corydalis 12 g, Curcuma zedoaria 9 g, Liquorice
6¢g

Tetradium ruticarpum 25 g, Angelica sinensis 20 g, Cinnamomum cassia Presl 20 g, Ligusticum Chuanxiong Hort 20 g,
Paeoniae Radix 20 g, Cortex Moutan 15 g, Ginger 15 g, Liquorice 15 g, Ophiopogon japonicas 15 g, Panax Ginseng
10 g, Pinellia ternata 15 g

Tetradium ruticarpum 5 g, Angelica sinensis 20 g, Cinnamomum cassia Presl 20 g, Ligusticum Chuanxiong Hort 10 g,
Paeoniae Radix 20 g, Ginger 10 g, Liquorice 10 g, Rhizoma Cyperi 10 g, Pinellia ternata 15 g, Lindera aggregata 20 g
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