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Dangguijagyag-san for primary dysmenorrhea

A PRISMA-compliant systematic review and meta-analysis of
randomized-controlled trials
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Abstract K N
Background: This systematic review and meta-analysis aim to assess the effectiveness of Dangguijagyag-san (DJS) for primary |

dysmenorrhea (PD) and to update the previous reviews.

Methods: We searched for randomized controlled trials (RCTs) of DJS for PD from inception to April 2019. The search databases
were the PubMed, EMBASE, Cochrane Central Register of Controlled Trials, Oriental Medicine Advanced Searching Integrated
System, Korean Traditional Knowledge Portal, Korean Medical Database, National Digital Science Library, and the China National
Knowledge Infrastructure. The selection of studies, the extraction of data, and the quality assessment with risk of bias tool were
performed by 2 authors independently. To analyze the data, the meta-analysis was conducted and qualitative analysis was also
performed.

Results: Total 2766 studies were identified, and 14 RCTs were enrolled in this review. According to the type of interventions, the
analysis was performed in 4 groups. In comparison to western medication, DJS showed a higher total effective rate (TER) (RR 1.16,
95% CI 1.08-1.24) and a higher effect in reducing the pain (MD = —0.86, 95% Cl —1.56-—0.16). Compared with placebo, DJS was
superior to placebo in reducing pain (MD = —1.1, 95% Cl —2.04 ——0.16) and also in reducing the consumption of the rescue
medication during menstrual period (MD = —2.3, 95% Cl —3.58-—1.02). Compared with other herbal medicines, the subgroup
analysis showed that DJS applied with PD of differentiated patterns had a higher total effective rate (TER) (RR 1.21, 95% Cl 1.03-
1.43, P=.02). DJS with moxibustion as an adjuvant therapy was also more effective than western medication (RR 1.47, 95%
Cl 1.23-1.76).

Conclusion: DJS may be effective for the treatment of PD. However, the quality of the evidence is relatively low, so larger-scale and
well-designed RCTs are needed to confirm the effects of DJS.
Systematic review registration: PROSPERO registration number is CRD42019130768.

Abbreviations: AE = adverse event, Cl = confidence interval, DE = development and evaluation, DJS = Dangguijagyag-san,
GRADE = Grading of Recommendations Assessment, MD = mean difference, NSAIDs = nonsteroidal anti-inflammatory drugs, PD =
primary dysmenorrhea, PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses, RCT = randomized
controlled clinical trial, RR = relative risk, SMD = standard mean difference, TER = total effective rate, VAS = visual analogue scale,
WM = western medication.
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1. Introduction

Primary dysmenorrhea (PD) is a common gynecological disorder
characterized by spasmodic cramps and pain in the lower
abdomen, often accompanied by symptoms such as headache,
fatigue, nausea, vomiting, diarrhea or insomnia.'! The pain
usually starts shortly before menstruation and lasts for 8 to 72
hours, and accompanying symptoms also occur just before and/
or during menstruation.!'! The prevalence of dysmenorrhea has
been estimated in the range between 16% to 91% of women of
reproductive age and chronic dysmenorrhea has negative impact
on quality of life.®3! In the case of PD, unlike secondary
dysmenorrhea, identifiable pathological pelvic findings are not
identified."! PD remains unclear from a scientific standpoint
although it is often regarded as a normal symptom of
menstruation and the most common disorder among women
of reproductive age."!

Pathophysiology of PD has been known to be closely
associated with overproduction of uterine prostaglandins.'®’
High levels of prostaglandin lead to myometrial hypercontrac-
tility, resulting in ischemia of the uterine muscle, eventually
leading to dysmenorrhea.®! Exogenous prostaglandin can also
cause nausea and diarrhea, which are the common accompanying
symptoms of dysmenorrhea. Based on this prostaglandin
pathology, the most frequent treatment drugs for PD are
nonsteroidal anti-inflammatory drugs (NSAIDs) as prostaglandin
synthetase inhibitors.”"®! When not responding to prostaglandin
inhibitors, synthetic hormonal contraceptives may be adminis-
tered to reduce prostaglandin synthesis and suppress dysmenor-
rhea.™ However, such conventional treatments have
disadvantages in terms of safety. In the case of NSAIDS, various
side effects on liver, kidney, and digestive tract have been
reported, and oral contraceptives have also a risk of venous
thromboembolism in long-term use based on recent meta-
analysis study.'”'"! Thus, further research is needed to develop
non-drug treatments that can be widely used.’" ! In this situation,
traditional East Asian herbal medicine can be a significant
alternative treatment for PD.

In East Asia, herbal medicine has long been used as a safe and
effective intervention for the treatment of PD. Through recent
studies, it was confirmed that herbal medicines commonly used to
treat PD have analgesic effects by mechanisms such as anti-
inflammation, reducing prostaglandin, and vasorelaxation.!'*13!
Among these herbal medicines, Dangguijagyag-san (DJS, also
known as Danggui Shaoyao San in China) is one of the most
widely known traditional herbal formulas for PD. In the most
reliable type of study such as double-blind clinical trials, DJS has
also demonstrated analgesic effects on PD.!'¥!

D]JS was used as the main prescription to treat PD with clinical
evidence in East Asia. To evaluate the clinical efficacy of DJS that
is experimentally evident for PD, a comprehensive review and
meta-analysis are required. Although the previous systematic
review suggested DJS possible beneficial effect on PD, there were
several limitations in that statistical heterogeneity was high and
subgroup analysis was notincluded. In the most recent systematic
review, the searching study process was performed in 2015.1°!
Several RCTs on treatment of Pd with DJS have been published
since 20161171 Thus it is necessary to do systematic review
including these studies and additional meta-analysis to update
the evidence. Accordingly, this study was conducted to evaluate
the efficacy of DJS for the treatment of PD, including the recent
study.
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2. Methods

2.1. Study registration

We registered the protocol of this study on PROSPERO
(registration number: CRD42019130768). The protocol of this
study was published in December 2019. We conducted this
systematic review according to the previously published proto-
col.'81 We perform and report this systematic review and meta-
analyses according to the preferred reporting items for systematic
reviews and meta-analysis (PRISMA).?!!

Ethical approval was not necessary for our study. Our study
did not contain any data that requires patients informed consent.
This systematic review analyzed data from previous published
studies and did not collect personal, sensitive information from
participants. Therefore, it is considered that a statement related to
institutional review board approval is unnecessary.

2.2. Data search and study selection

We searched the articles in following electronic databases: the
PubMed, EMBASE, the Cochrane Central Register of Controlled
Trials (CENTRAL), 4 Korean medical databases (Oriental
Medicine Advanced Searching Integrated System (OASIS)),
Korean Traditional Knowledge Portal, Korean Medical Database
and National Digital Science Library (NDSL)), and one Chinese
database (the China National Knowledge Infrastructure). The
article search was performed from their inception to April 17,
2019 in each database. The searching terms were the terms about
PD and DJS. To perform a comprehensive search, we followed
the search strategy that was developed using the related term. The
details of the search strategies for each database are showed in
Supplementary, http:/links.lww.com/MD/F50.

Two authors performed study selection independently using
the Endnote referencing software. In the first stage of selection,
we selected those likely to be of relevance to our review through
evaluating the titles and abstracts of studies. Then, we went over
the full-text of the first selected studies and confirmed the
appropriate studies for this review. We discussed and resolved the
different selection results.

2.3. Inclusion and exclusion criteria
2.3.1. Inclusion criteria.

1. The type of study were RCTs including quasi-RCTs that were
written in English, Korean or Chinese;

2. The participants of the study were the primary dysmenorrhea
patients;

3. The experimental interventions were DJS alone or as a
combination with other treatments, regardless of the formu-
lation. The control interventions were western medicine,
placebo, or the other herbal medicine;

4. Results of the study included the following outcomes: menstrual
pain intensity, the total treatment response rate, the use

additional analgesics, overall related symptoms, or the quality
of life.

Different from our previous systematic review protocol,'8! we
also included the studies with DJS plus moxibustion as adjunctive
treatment. In previous systematic review study, we detected that the
meta-analysis with high heterogeneity included the different type of
studies with DJS plus moxibustion as adjunctive treatment. To lower
heterogeneity, we included the studies with DJS plus moxibustion as
adjunctive treatment and conducted meta-analysis of these studies.
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2.3.2. Exclusion criteria. Studies that did not meet the inclusion
criteria were excluded. Other exclusion criteria were as follows:

1. The studies that included DJS in both groups as the
intervention;
2. The full-text did not available or impossible to extract data.

2.4. Data extraction and Quality assessment

Two independent authors performed the data extraction and the
quality assessment using the Excel program. The data extraction
and assessment form included the year of study publication,
participant characteristics, the number of participants, dropouts,
study period, intervention details, outcomes and adverse events.
To assess the quality of the studies, we determined the risk of bias
using the “Risk of bias” tool from the Cochrane Handbook
Version 6.0.1"")

Two authors cross-checked the results of this process and
disagreement between the results were resolved with a discussion.

2.5. Data analysis

We used the Cochrane Collaborations software program Review
Manager (RevMan version 5.3) for Windows to analyze the
extracted data. To conduct the quantitative synthesis, the
included studies were divided according to the types of
interventions. To synthesize dichotomous outcomes such as
the total effective rate (TER), the results were presented by the
relative risks (RRs) with 95% confidence intervals (Cls). For
continuous outcomes, the effect size was presented by the mean
differences (MDs) with 95% ClIs. For the homogeneous outcome
presented by different scales, we calculated the effect size using
the standard mean difference (SMD). The outcomes that were
insufficient to meta-analysis were described qualitatively. We
included each participants outcome measurement that were
measured at the end of the treatment period only once. We used
the random effects model to perform the quantitative synthesis
with the RevMan program. The heterogeneity between the
outcomes was assessed by the I statistic value calculated with the
RevMan program. If the I” is more than 70, the heterogeneity was
judged high. To reduce the heterogeneity of the studies, we
conducted the subgroup analysis. About the study inadequate for
quantitative synthesis, we analyzed the data qualitatively.

We conducted meta-analysis according to the different
combinations of interventions. In case that the heterogeneity
was high, we performed a subgroup analysis. After investigating
the possible causes of high heterogeneity, the subgroup analyses
were conducted considering the differentiation of syndromes,
types of DJS or the other factors affecting the outcomes.

To estimate the strength of the evidence, the results of the meta-
analysis were assessed with the Grading of Recommendations
Assessment, Development and Evaluation (GRADE).!*!

A plan to measure the reporting biases was reported in the
protocol, but not measured because the number of studies in each
meta-analysis group was not enough.

3. Results

3.1. Results of the search and description of the included
studies

The result of the study search and selection was presented in the
PRISMA flow chart (Fig. 1).1*"!
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Total 2766 articles were identified after search of 8 electronic
databases. The number of duplicated studies was 370. Through
the selection process, 14 RCTs were selected.!'16:227331 yye
conducted a quantitative analysis in 13 RCTs"'®?*733! and a
qualitative analysis in 1 RCT."* The selection process and
reasons for exclusion are noted in Figure 1. All included studies
were parallel group RCTs, and only 1 study®*! was quasi-RCT.
13 RCTs"%?*27331 were conducted in China and 1 RCT™ was in
Japan. The total number of participants was 1215 and the sample
size ranged from 40 to 203. The included participants of 13
RCTs!!416:22-27:29-33] were  diagnosed with PD. 1 RCT!®
included participants diagnosed with primary and secondary
dysmenorrhea, but we included only participants diagnosed with
PD in the outcome analysis. In 8 RCTs,!12%:23:25:26,29,32,33] th
differentiated pattern that is considering related symptoms was
applied to the participants inclusion criteria. The differentiated
patterns were qi stagnation and blood stasis, cold coagulation,
spleen deficiency and liver depression or deficiency of both qi and
blood. The details of the included are shown in Table 1.

Most treatment durations were 3 menstrual cycles or 3 months,
except that 11" was 2 menstrual cycles and 226! were 2 weeks.
Most formulation type of DJS as experiment intervention was the
form of a decoction. The granule or capsule of DJS was used in 3
RCTs!?52831 and 1 RCT!*! did not inform about formulation
type. DJS or modified DJS was used for experiment intervention,
and the details of the compositions are presented in Table 2.

According to experiment and control interventions, the
included studies were divided into 4 groups:

1. DJS vs western medication (WM) (5 studies);[16:23-39-32:331
2. DJS vs placebo (1 study);

3. DJS vs other herbal medicine (6 studies);!?%>>:26:28:2%:31]
4. DJS with moxibustion vs WM (2 studies).?*2”!

Drugs such as NSIADs used as control interventions are
expressed in the term “western medicine (WM)”. To distinguish
our experimental therapy of traditional herbal medicine, we used
in the term western medicine.

All RCTs except 11'*! used the total treatment effective rate
judged by the practitioner. The treatment effective was
generally divided into 4 categories or 3 categories and TER
was the percentage of patients whose PD improved after
treatment. 4 RCTs!'*232627] measured the pain intensity using
the visual analogue scale (VAS) or the degree score of pain.
Associated menstrual symptoms were measured in the way of
score the symptoms severity in 4 RCTs.[2»2326:311 1 RCT!4!
reported the degree of depression and the consumption of the
rescue medication. Adverse events (AEs) were reported in 2
RCTs.125331

3.2. Risk of bias in the included studies

Most of the bias items were evaluated unclear or high. In random
sequence generation, most of studies did not describe the specific
method of random sequence generation. Three studies?>3133!
were evaluated low, while 2 studies'***" were evaluated high. In
allocation concealment, all studies did not report the allocation
concealment. In the included studies, the participants could not
be blinded and the blinding of outcome assessment was unclear.
All patients of every included study completed the study and there
were no losses to follow up. We evaluated the items of incomplete
outcome data as low. Although none of the studies published
study protocols, 4 studies!"**7**31 that intended to describe
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Records identified through Additional records identified
5 database searching through other sources
'-g (total n = 2766) (n=0)
= PubMed (n=409), EMBASE (n=542),
E CENTRAL (n=886),
= The Korean databases (n=0), CNKI(n=929)
y Y
) Records after duplicates removed
(n =2396)
Records excluded
g (total n = 2298)
E A Not related to DIS (n = 593)
v Not related to primary
Records screened A dysmenorrhea (n = 959)
(n =2396) Not RCT (n = 746)
| S—
— L .
Full-text articles excluded,
Full-text anic!es assessed with reasons
z for eligibility > (n=84)
3 (n=98)
® Not RCT (n = 33)
w Different herbal medicine from
L DJS (n=19)
. . Combined interventions (n =17)
Studies included in Not related to primary
qualitative synthesis dysmenorrhea (n = 14)
(n=14) Duplicate publication (n = 1)
® s
-] . .
3 Studies included in
L%
£ quantitative synthesis
(meta-analysis)
(n=13)
|

Figure 1. The flow chart of the study selection process. CENTRAL = Cochrane Central Register of Controlled Trials, CNKI = Chinese National Knowledge

Infrastructure, DJS= Dangguijagyag-san, RCT=randomized controlled trial.

methods for measuring outcomes were evaluated low. The result
of each evaluation is shown in Figure 2.

3.3. Effects of DJS
3.3.1. DJS vs WM. Five studies!'®?33032:331 (499 women)

compared DJS or modified DJS with NSAIDs (Ibuprofen or
Indomethacin). All study in this group reported TER. In TER, the
result of meta-analysis revealed that DJS was more effective than
NSAIDs (RR 1.16,95% CI 1.08-1.24, P <.0001) The statistic I*
for heterogeneity was no heterogeneity (I*=0%) (Fig. 3).
Subgroup analyses were performed depending on whether
the differentiated patterns are used in participants inclusion
criteria. With the differentiated patterns, the result of meta-
analysis revealed that DJS was more effective in TER than
NSAIDs (RR 1.15, 95% CI 1.06 to 1.26, P=.001). Without the

differentiated patterns, the result also revealed that DJS was
more effective in TER than NSAIDs (RR 1.16, 95% CI 1.02—
1.33, P=.03). In both analyses, there was low heterogeneity
(’=0%) (Fig. 3).

Only 1 study®®! reported the outcomes associated with
menstrual symptoms including pain. In this study, it was found
that the DJS could significantly improve the symptoms of
abdominal pain, oligomenorrhea, chills and cold (P <.05), and
menstrual clots and vomiting (P <.01).

3.3.2. DJS vs placebo. One study!™*! (40 women) compared
DJS against placebo. The results were reported VAS and
reduction of rescue medicine, it was found that the DJS could
significantly improve the dysmenorrhea compared to the placebo
(P<.05). The depression symptom was also observed, but there
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Composition of Dangguijagyag-san (DJS) of included studies.

Study ID Type of formula

Main composition of formula

Angelicae Sinensis Radix 159, Paeoniae Radix 15g, Cnidii Rhizoma 12g, Atractylodis Rhizoma alba 15g, Poria Sclerotium 20g,

Morindae Radix 129, Aquilariae Lignum 6g, Cinnamomi Ramulus 10g, Corydalis Tuber 10g, Cyperi Rhizoma 6g, Amomi

Angelicae Sinensis Radix 159, Paeoniae Radix 20g, Cnidii Rhizoma 12g, Atractylodis Rhizoma alba 15g, Poria Sclerotium 15g,

Alismatis Rhizoma 10g, Cinnamomi Ramulus 10g, Cyperi Rhizoma 12g, Glycyrrhizae Radix et Rhizoma 8g

Angelicae Sinensis Radix 159, Paeoniae Radix 30g, Cnidii Rhizoma 10g, Atractylodis Rhizoma alba 10g, Poria Sclerotium 10g,

Alismatis Rhizoma 10g, Zingiberis Rhizoma 10g, Artemisiae Argyi Folium 10g, Foeniculi Fructus 10g, Glycyrrhizae Radix et

Angelicae Sinensis Radix 10g, Paeoniae Radix 20g, Cnidii Rhizoma 10g, Atractylodis Rhizoma alba 10g, Poria Sclerotium 30g,

Angelicae Sinensis Radix 10-20g, Paeoniae Radix 15-30g, Paeoniae Radix Rubra 10-20g, Cnidii Rhizoma 15-30g, Poria

Sclerotium 10-20g, Alismatis Rhizoma 10-20g, Atractylodis Rhizoma alba 10-20g, Linderae Radix 10-20g, Cyperi Rhizoma
10-20g, Corydalis Tuber 10-20g, Glycyrrhizae Radix et Rhizoma 5-10g

Angelicae Radix, Paeoniae Radix, Poria Sclerotium, Atractylodis Rhizoma alba, Alismatis Rhizoma, Cnidii Rhizoma (in the ratio:
Angelicae Sinensis Radix, Paeoniae Radix, Poria Sclerotium, Atractylodis Rhizoma alba, Alismatis Rhizoma, Cnidii Rhizoma (No
Angelicae Sinensis Radix 159, Paeoniae Radix 18g, Cnidii Rhizoma 8g, Atractylodis Rhizoma alba 10g, Poria Sclerotium 15g,
Angelicae Sinensis Radix 9g, Paeoniae Radix 18g, Cnidii Rhizoma 9g, Atractylodis Rhizoma alba 12g, Poria Sclerotium 12g,

Angelicae Sinensis Radix 12g, Paeoniae Radix 20g, Cnidii Rhizoma 12g, Atractylodis Rhizoma alba 10g, Poria Sclerotium 30g,

Alismatis Rhizoma 25g, Zingiberis Rhizoma Recens 69, Evodiae Fructus 8g, Cyperi Rhizoma 159, Glycyrrhizae Radix et

Angelicae Sinensis Radix, Paeoniae Radix, Poria Sclerotium, Atractylodis Rhizoma alba, Alismatis Rhizoma, Cnidii Rhizoma (in the
Angelicae Sinensis Radix 20g, Paeoniae Radix 20g, Cnidii Rhizoma 10g, Atractylodis Rhizoma alba 10g, Poria Sclerotium 15g,

Angelicae Sinensis Radix 20g, Paeoniae Radix 20g, Cnidii Rhizoma 10g, Atractylodis Rhizoma alba 129, Poria Sclerotium 10 g,

Liu 201419 Decoction
Fructus 3g, Citri Unshius Pericarpium 9g
Peng 20101%% Decoction
Qin 201629 Decoction
Rhizoma 6g
Wang 20171®) Decoction
Alismatis Rhizoma 20g
Wu 2006%"! Decoction
Kotani 19971 Not report
3:4:4:4:4:3)
Li 2007122 Granule
description of quantity or ratio)
Li 20143 Decoction
Alismatis Rhizoma 129, Cyperi Rhizoma 10g, Astragali Radix 30g
Liu 201209 Decoction
Alismatis Rhizoma 12¢g
Sun 20162% Decoction
Rhizoma 5g, Carthami Flos 5g
Xie 19892 Capsule
ratio: 1:5.6:2.7:1.3:1.3:2.7)
Zhang 201628 Granule
Alismatis Rhizoma 15g, Cyperi Rhizoma 10g, Astragali Radix 25g
Lin201924 Decoction
Alismatis Rhizoma 10 g
Ling 20111 Decoction

Angelicae Sinensis Radix 10-25g, Paeoniae Radix 10-40g, Cnidii Rhizoma 10-25g, Atractylodis Rhizoma alba 10-25g, Poria

Sclerotium 10-25g, Alismatis Rhizoma 10-25g, Leonuri Herba 10-30g, Linderae Radix 6—15g, Cyperi Rhizoma 6—15g,

Glycyrrhizae Radix et Rhizoma 5-10g

were no statistically significant differences in the scores of self-
rating depression scale between groups.

3.3.3. DJS vs

jesl22:25,26,28,29,31] (

other herbal medicine. Six stud-
504 women) compared DJS or modified
DJS with other herbal medicines. All study reported TER and the
TER result of meta-analysis revealed that DJS was more effective
than other herbal medicines (RR 1.24, 95% CI 1.06-1.44,
P=.006) with high heterogeneity (I*=76%) (Fig. 4).

In 4122:25:26291 (326 women) out of 6 studies, the participants
with the differentiated patterns. For sensitivity analyses, we
performed meta-analysis except 2 studies®®*! without the
differentiated patterns and the TER result revealed that DJS was
more effective than other herbal medicines (RR 1.21, 95% CI
1.03-1.43, P=.02) with lower heterogeneity (I*=59%) (Fig. 4).

Subgroup analysis were also performed depending on the types
of DJS. When conducting this subgroup analysis, we excluded 2
studies!***!] without the differentiated patterns because of high
heterogeneity. In the group of DJS decoction, the result of meta-
analysis revealed that DJS was more effective in TER than other
herbal medicines (RR 1.29, 95% CI 1.12-1.48, P=.0003) with
low heterogeneity (I*=0%) (Fig. 5). In 1 study'*’! with DJS
granule, the result also revealed that DJS was more effective in
TER than other herbal medicine (RR 1.05, 95% CI 0.93-1.19,
P=.83), but there was no statistically significant difference
(Fig. 5).

Three studies>?%3!! (190 women) reported the associated

symptoms. The results of associated symptoms were presented by
different scales, so we performed meta-analysis using the SMD.
DJS significantly reduced the severity of associated symptoms
than other herbal medicines (SMD —2.88, 95% CI —5.64 —
0.11, P=.04) with high heterogeneity (I>=98%) (Fig. 6).

One study?®! reported the outcome about pain. In this study, it
was found that the DJS could significantly improve the symptoms
of pain (MD —0.62, 95% CI —0.72 ——0.52, P<.00001).

3.3.4. DJS with moxibustion vs WM. In 2 studies***”! (162
women), experimental group of modified DJS combined with
moxibustion was compared with control group of NSAIDs
(Ibuprofen). Both studies reported TER and the result of meta-
analysis revealed that DJS with moxibustion was more effective
than NSAIDs (RR 1.47, 95% CI 1.23-1.76, P < .0001) with low
heterogeneity (I*=0%) (Fig. 7). In 1 study,*”! DJS with
moxibustion had a therapeutic effect on the score of pain, but
no significant differences from control treatment.

3.3.5. Adverse events. In studies of DJS vs WM, 1 study!*?!
reported AEs in both groups, and 1 study!®*! reported no AEs in
DJS, 9 AEs in WM. And the other 3 studies!*®*%3% did not
reported about AEs. No AEs were reported in DJS group and 9
cases of AEs were reported in WM group. AEs were epigastric
pain (5 cases) and nausea (4 cases). RR of AEs was 0.05 (95% CI
0.00-0.88) in the DJS group.
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Figure 2. Summary of the risk of bias.

In studies of DJS vs other herbal medicine, 1 study'**! reported

no AEs, 1 study'**! reported 4 cases of AEs in DJS, 3 cases in other
herbal medicine. The other studies did not specifically report AEs.
AEs in the both groups were mainly gastrointestinal discomfort.
RR of AEs was 0.50 (95% CI 0.12 -2.10) in the DJS group, but
there was no significantly difference between the 2 groups.

www.md-journal.com

One study!'* compared DJS against placebo reported no AEs

in the DJS group. Two studies®**”! compared DJS with
moxibustion vs WM did not reported AEs.

3.4. Publication bias

Publication bias was not measured because there were not
enough studies included in each meta-analysis group.

3.5. Quality of the evidence

The quality of evidence for each outcome was assessed with the
GRADE method. The levels of evidences were moderate for TER
in DJS vs WM group and DJS with moxibustion vs WM group.
For the other outcomes, the GRADE level of evidence was
moderate to low. The results of the GRADE assessment and the
reasons for a deceasing level were shown in Table 3.

4. Discussion

This systematic review analyzed a total of 14 RCTs with 1215
participants dealing with the effects of DJS on PD. Since the
results show that DJS was effective for PD, the main objective of
this study was achieved. DJS was more effective than NSAIDs for
treatment of PD, as was placebo or other herbal medicines. This
result is also significant in that it is derived from the addition of
new evidence published after 2016. Compared to previous
reviews,!'! our results updated the level of evidence of TER in
DJS vs WM group from low to moderate.

DJS and NSAIDs were compared in § RCTs.[16:23:30:32.331 p g
showed a superior effect on PD compared to NSAIDs (RR 1.16,
95% CI 1.08-1.24, P<.0001). The heterogeneity in meta-
analysis of studies in which NSAIDs were used as control
intervention was very low, with I*=0%. The results were similar
in the 2 RCTs***”1 comparing DJS with moxibustion and
NSAIDs (RR 1.47, 95% CI 1.23-1.76, P<.0001), with low
heterogeneity. There was only 1 study!**! that compared DJS with
placebo. The results indicated DJS was superior to placebo in
reducing pain of dysmenorrhea (MD=-1.1, 95% CI —2.04——
0.16) and also in reducing the consumption of the rescue
medication during menstrual period (MD=-2.3, 95% CI
—3.58-—1.02). All of these can be interpreted to support that
DJS has significant effects on PD.

According to the theories of traditional medicine, DJS is more
effective in the patients with deficiency of both gi and blood
symptoms than the other herbal medicine formulas. So, we
included the studies that compared D]JS to other herbal medicines
in this review. Therefore, this study compared the effects of other
herbal medicine and DJS based on 6 RCTs.[2225:26:28:29:311 Thjg
analysis also showed that DJS was more effective than other
herbal medicine in terms of TER and PD associated symptom.
Generally, this study could identify the effects of DJS on primary
dysmenorrhea better than previous studies in that it is based on
an extended analysis of RCTs. It is noteworthy that conclusions
reinforce existing findings although this study is designed more
extensively.

Previous study did not perform subgroup analysis on the
included RCTs and showed high heterogeneity.[*>! To comple-
ment this, the meta-analysis was performed in 4 groups according
to the type of interventions. In addition, this study sets
differentiated patterns, which are the criteria for the administra-
tion of Traditional Korean medicine, as the main conditions of
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Risk Ratio
M-H. Random, 95% C

Experimental Control Risk Ratio
_Study or Subgroup _ Events _ Total Events Total Weight WM-H.Random. 95% CI
1.1.1 with differentiated pattern
Liu 2014 37 40 32 40 166% 1.16[0.97,1.38]
Peng 2010 93 102 82 101 424% 1.12(1.00,1.26]
Qin 2016 29 30 23 30 122% 1.26(1.02,1.55)
Subtotal (95% CI) 172 171 71.2% 1.15[1.06, 1.26]
Total events 159 137

Heterogeneity. Tau®= 0.00; Chi*=0.92, df= 2 (P = 0.63); F=0%
Test for overall effect: Z= 3.25 (P = 0.001)

1.1.2 without differentiated pattern

YWang 2017 34 38 29 38 122%
¥u 2006 37 40 32 40 166%
Subtotal (95% CI) 78 78 28.8%
Total events Al 61

Heterogeneity. Tau®= 0.00; Chi*= 0.01, df=1 (P=0.92), F= 0%
Test for overall effect. Z= 219 (P = 0.03)

Total (95% CI) 250 249 100.0%
Total events 230 198

Heterogeneity. Tau®=0.00; Chi*= 094, df= 4 (P =0.92); F=0%
Test for overall effect Z= 3.91 (P < 0.0001)

Test for subaroun differences: Chi*=0.01.df=1 (P=092). F=0%

117 [0.95, 1.44)
1.16[0.97,1.38)
1.16 [1.02, 1.33]

1.16[1.08, 1.24]

3

i

0.01

01

1 10 100

Favours [control] Favours [experimental]

Figure 3. Forest plot of DJS vs WM, outcome: TER. CI = confidence interval, DJS = Dangguijagyag-san, RR = relative risk, TER = total effective rate, WM =

Western medication.

subgroup analysis. In both meta-analysis groups of RCTs using
WM or using other herbal medicine as comparison, DJS’s
effectiveness advantage was generally similar. With the GRADE
method, the levels of evidences were assessed moderate for
TER in DJS vs WM and DJS vs other herbal medicine with
differentiated pattern. Particularly in DJS vs other herbal
medicine group, for sensitivity analyses, meta-analysis was
conducted on RCTs including the differentiated patterns PD.
In further the subgroup analysis of DJS decoction, heterogeneity
was markedly reduced to 0%. However, in the subgroup analysis
of DJS capsule or granule, heterogeneity was decreased, but no

significant effect advantage was observed. Therefore, the high
heterogeneity observed in 6 RCTs!?%2926:28:2%31 comparing the
effects of other herbal medicine and DJS may be influenced by the
drug form of the DJS as well as the differentiated patterns
included in the study. However, the number of studies analyzed
on this topic is still small, so it is only possible to draw further
conclusions if additional RCTs are included.

In recent laboratory studies, DJS has been shown to have
effects such as suppression of uterus contraction, prostaglandin
level reduction, and correction of luteal insufficiency, demon-
strating the potential of promising drugs for PD.343¢!

rate.

Experimental Control

CVEIN'S 014 CVEINTS
3.1.1 with differentiated pattern
Li 2007 82 86 29 32 11.9%
Liz014 30 36 18 32 11.9%
Liu 2012 27 30 18 28 12.7%
Sun 2016 39 41 32 41 18.9%
Subtotal (95% CI) 193 133 65.4%
Total events 178 98
Heterogeneity. Tau®= 0.02; Chi*= 7.26, df= 3 (P = 0.06); F= 59%
Test for overall effect Z= 2,31 (P = 0.02)
3.1.2 without differentiated pattern
Xie 1989 57 58 51 56 23.4%
Zhang 2016 30 32 17 32 11.3%
Subtotal (95% CI) 20 88 34.6%
Total events 87 68

Heterogeneity: Tau®= 0.21, Chi*=14.37,df=1 (P = 0.0002), F= 93%

Test for overall effect: Z= 0.91 (P = 0.36)

Total (95% CI) 283

Total events 265 166

221 100.0%

Heterogeneity: Tau®= 0.02; Chi*= 20.55, df=5 (P = 0.0010); F= 76%

Test for overall effect Z= 2.75 (P = 0.008)

Test for subaroun differences: Chi*=0.11.df=1 (P=0.74). F= 0%
Figure 4. Forest plot of DJS vs other herbal medicine, outcome: TER. CI = confidence interval, DJS = Dangguijagyag-san, RR = relative risk, TER = total effective
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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

3.1.1 with differentated pattern, DJS decoction

Li2014 30 36 19 32 16.4% 1.40[1.02,1.94] BE

Liu 2012 2 30 18 28 178% 1.40[1.04,1.89] =

Sun 2016 39 41 32 M1 296% 1.22[1.02,1.45] |-

Subtotal (95% Cl) 107 101 63.8% 1.29[1.12, 1.48] 4

Total events 96 69

Heterogeneity: Tau®= 0.00; Chi*= 1.06, df= 2 (P = 0.59), F= 0%
Test for overall effect. Z= 3.60 (P = 0.0003)

3.1.2 with differentiated pattern, DJS granule or capsule

Li2007 82 86 29 32 36.2%
Subtotal (95% Cl) 86 32 36.2%
Total events 82 29

Heterogeneity: Not applicable

Test for overall efiect: Z=0.82 (P=0.41)

Total (95% CI) 193 133 100.0%
Total events 178 98

Heterogeneity: Tau*= 0,02; Chi*= 7.26, df= 3 (P = 0.06); F= 59%
Testfor overall effect. Z= 2.31 (P=0.02)
Test for subaroun differences: Chi*= 4,67, df=1 (P=0.03). F=78.6%

Figure 5. Forest plot of DJS vs other herbal medicine with subgroup analysis,
risk, TER = total effective rate.

1.05[0.93,1.19]
1.05[0.93, 1.19]

1.21[1.03, 1.43]

100

0.01

0.1 1 10
Favours [control] Favours [experimental]

outcome: TER. Cl = confidence interval, DJS = Dangguijagyag-san, RR = relative

Meanwhile, an experimental study conducted in 2014 also
reported that DJS administration to ovariectomized rats
improved blood flow by inhibiting platelet aggregation and
thrombus formation.®”! The mechanisms of DJS identified
through these previous studies specifically support the beneficial
effects seen in the treatment of PD.

Although more RCTs were included in the analysis, the overall
quality of the study was still not high and AEs were not
specifically reported in most studies. In addition to these issues,
this systematic review has several limitations: first, most included

studies do not describe randomization methods, allocation
concealment and blinding in detail. This means that the
conclusions of this study are exposed to a high risk of bias.
Second, many studies have used TER as an evaluation variable.
TER lacks in terms of reliability and validity, so further research
is required to adopt more internationally available assessment
tools. Third, since the sample size of most studies is less than 100,
the accuracy of the result has some limitation. Fourth, it is
difficult to generalize the results because all the studies involved
have been conducted in East Asia.

Experimental Control
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random. 95% CI
Li2014 485 077 36 843 094 32 331%
Liu 2012 226 1.78 30 333 332 28 33.8%
Zhang 2016 481 075 32 842 096 32 331%
Total (95% CI) 98 92 100.0%

Heterogeneity: Tau®= 5,80, Chi*= 82,35, df= 2 (P < 0.00001); F= 98%
Test for overall effect: Z= 2.04 (P = 0.04)

Figure 6. Forest plot of DJS vs other herbal medicine, outcome: associated
mean difference.

Std. Mean Difference

Std. Mean Difference
IV, Random. 95% CI

-4.14[-5.01,-3.29]
-0.40 [0.92, 0.12)
-4.14 15.03,-3.25]

-2.88[-5.64,-0.11]

-100 -50 0 50 100

Favours [experimental] Favours [control]

symptoms. Cl = confidence interval, DJS = Dangguijagyag-san, SMD = standard

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup __Events _ Total Events Total Weight M-H, Random, 95% Cl M-H. Random, 95% CI
Lin 2018 28 30 19 30 380% 1.47[1.10,1.97] -
Ling 2011 47 51 32 51 B20% 1.47[1.17,1.84] =
Total (95% CI) 81 81 100.0% 1.47 [1.23, 1.76] &
Total events 75 51

Heterogeneity: Tau®= 0.00; Chi*= 0.00, df=1 (P = 0.89); F= 0%
Test for overall effect: Z= 4.25 (P < 0.0001)

Figure 7. Forest plot of DJS with moxibustion vs WM, outcome: TER. Cl = col
rate, WM = Western medication.
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Summary of findings for each comparison group.

Anticipated absolute effects (95% Cl)

Relative effect

N of participants

Certainty of the evidence

Outcomes Comparison Intervention (95% ClI) (studies) (GRADE)
1. DJS compared to WM for Primary dysmenorrhea
TER 795 per 1000 922 per 1,000 RR 1.16 499 DDHDO
(859 to 986) (1.08 t0 1.24) (5 RCTs) MODERATE®
Pain” The mean pain was 1.15 MD 0.86 lower - 80 SPOO
(1.56 lower to 0.16 lower) (1 RCT) LOwa®
2. DJS compared to placebo for Primary dysmenorrhea
Pain assessed with: VAS The mean was 4.3 MD 1.1 lower - 40 SPDO
Scale from: 0 to 10 (2.04 lower to 0.16 lower) (1 RCT) MODERATE®
Consumption of the rescue medication The mean was 5.4 MD 2.3 lower - 40 SPDHO
(3.58 lower to 1.02 lower) (1 RCT) MODERATE®
3. DJS compared to other herbal medicine for Primary dysmenorrhea
TER 751 per 1000 931 per 1000 RR 1.24 504 DDHOO
(796 to 1,000) (1.06 to 1.44) (6 RCTs) LOow*¢
TER - with differentiated pattern 737 per 1000 892 per 1000 RR 1.21 326 DPPO
(759 to 1000) (1.03 t0 1.43) (4 RCTs) MODERATE®
TER - without differentiated pattern 773 per 1000 1000 per 1000 RR 1.36 178 [slle)e)
(541 to 1,000) (0.70 t0 2.63) (2 RCTs) LOwW*¢
Associated symptoms - SMD 2.88 lower - 190 ®DPOO
(5.64 lower to 0.11 lower) (3 RCTs) LOw*¢
Pain’ The mean pain was 0.52 MD 0.62 lower - 68 [Clele)
(0.72 lower to 0.52 lower) (1 RCT) LOwaP
4. DJS with moxibustion compared to WM for Primary dysmenorrhea
TER 630 per 1,000 926 per 1,000 RR 1.47 162 DDDO
(774 to 1,000) (1.23 10 1.76) (2 RCTs) MODERATE?

“assessed with: the scoring standards developed in the study.

T assessed with: pain scores divided into 4 levels (none, mild, moderate, and severe, with 0, 1, 2, and 3 points).

#Most study had high or unclear risk of bias.

" The evidence was downgraded due to small sample size.
®The heterogeneity was high.

GRADE Working Group grades of evidence.

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.
Cl = confidence interval, DJS = Dangguijagyag-san, MD = mean difference, RCT = randomized controlled clinical trial, RR = risk ratio, SMD = standard mean difference, TER = total effective rate, WM =

western medication.

5. Conclusions

In conclusion, the 14 RCTs included in this meta-analysis
support the finding that DJS may be effective for the treatment
of primary dysmenorrhea. However, this conclusion is not free
from risk of bias because of the poor quality of the studies and
the small sample size. Therefore, it is necessary to confirm the
effects of DJS on primary dysmenorrhea based on better
designed RCTs.
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