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Purpose: The aim is to systematically assess the effectiveness and safety of Chinese herbal 

formula Erxian decoction (EXD) for treating osteoporosis. 

Materials and methods: Six databases were searched from inception through September 17, 

2016, without language restriction. All randomized controlled trials of EXD for osteoporosis were 

included. One or more outcome measures including fracture, change in bone mineral density 

(BMD), pain symptom improvement, bone biochemical markers, quality of life, adverse event 

or adverse drug reaction were evaluated. Study selection, data extraction, quality assessment, 

and data analyses were conducted according to Cochrane standards. 

Results: Eight trials including 644 patients investigated the effects of EXD in the treat-

ment of osteoporosis. The methodological quality of the included trials was generally low. 

The meta-analysis from two trials showed favorable effects of EXD in improving BMD 

of lumbar spine (mean difference [MD]: 0.05 [0.03, 0.06]; I2=0%; P,0.00001) and BMD 

of femoral great trochanter (MD: 0.06 [0.02, 0.10]; I2=59%; P=0.005) compared with 

caltrate tablets. The other meta-analysis from two trials showed beneficial effects of EXD 

plus caltrate tablets and calcitriol in improving BMD of femoral neck (MD: 0.04 [0.00, 

0.09]; I2=56%; P=0.04), the level of calcium (MD: 0.20 [0.15, 0.24]; I2=0%; P,0.00001), 

and phosphorus (MD: -0.28 [-0.39, -0.17]; I2=68%; P,0.00001) compared with caltrate 

tablets and calcitriol alone. The adverse drug reactions of EXD were mainly slight gastro-

intestinal symptoms.

Conclusion: The study provides suggestive evidence of the superiority of EXD monotherapy 

or combination therapy over basic supplements for treating osteoporosis. However, the evidence 

remains weak. More rigorously designed and measured, randomized double-blind, placebo-

controlled trials with larger sample size are needed to verify the current conclusions.

Keywords: Chinese herbal formula, Erxian decoction, osteoporosis, systematic review, meta-

analysis

Introduction
Osteoporosis is a pathological condition that can lead to the reduction of bone mass 

and the impairment of the bone architecture, which increases the risk of falling and 

fracture.1,2 The disease affects a large amount of the population, especially the elderly  

and postmenopausal women, being considered a very important problem as a growing 

concern of aging.3 In the last two decades, significant progress has been made in 

epidemiology studies and in understanding its complex pathogenesis. However, the 

pathogenesis of osteoporosis is still complex and multifactorial, which makes us put 

more emphasis on preventing and treating this “silent disease”.4,5 Furthermore, a grow-

ing body of research evidence has fostered the development of clinical practice guide-

lines to monitor and provide appropriate choices for osteoporosis intervention.
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Reducing loss of bone mass, adequately treating clinical 

symptoms, and preventing osteoporotic fractures are the 

major therapeutic targets. Therefore, osteoporosis manage-

ment usually includes pharmacological approaches, physio-

therapy interventions, health education measures, and in rare 

cases, surgical treatment.6 Among the treatment strategies, 

the application of drugs in the management of osteoporosis 

remains a clinical challenge as a result of patient selection, 

potential adverse effects or patient adherence.7 Calcium (Ca), 

vitamin D, bisphosphonates, and calcitonin are the com-

monly used medications. However, an increasing number of 

studies demonstrated that using these conventional medicines 

increased the risk of cardiovascular events.8,9 A recent study 

revealed that 8.5% reported low adherence to osteoporosis 

medications and 21.6% of patients stopped their medication 

completely over the 2-year follow-up period.10 Therefore, 

there is a need to seek alternative and effective treatment 

alternatives for osteoporosis. Clinical practice has shown a 

bright future for Chinese herbal medicine and Chinese herbal 

formulas in treating osteoporosis.11,12

Erxian decoction (EXD), a traditional Chinese herbal 

formula,  has been widely used for treating many chronic 

diseases, such as osteoporosis, menopausal syndrome, and 

delayed puberty in the past 60 years.13,14 EXD is made up 

of six herbs, containing Epimedii Folium (Yinyanghuo), 

Curculiginis Rhizoma (Xianmao), Morindae Officinalis Radix 

(Bajitian), Anemarrhenae Rhizoma (Zhimu), Phellodendri 

Chinensis Cortex (Huangbai), and Angelicae Sinensis Radix 

(Danggui).13 Twelve anti-osteoporotic constituents, such 

as icariin, anemarsaponin BII, and berberine were isolated 

through bioactivity-guided fractionation.15 More and more 

fundamental researches revealed that EXD had a definite 

anti-osteoporotic effect similar to estrogen.16–18 EXD displayed 

inhibitory effects on osteoclastic bone resorption, including 

decreasing the formation of bone resorption pits, the number 

of multinucleated osteoclasts, and so on.19 A recent experi-

mental study further confirmed that EXD could increase bone 

mass, elevate osteocalcin protein levels in vivo, and promote 

the self-renewal and osteoblastic differentiation of bone mes-

enchymal stem cells ex vivo in ovariectomized mice.20 

A previous systematic review and randomized double-

blind controlled trial has shown that EXD is effective in 

improving menopausal symptoms.21,22 Nevertheless, there 

is no critically appraised evidence such as systematic 

reviews or meta-analysis to justify the clinical use of EXD 

for osteoporosis. Thus, the aim of the current systematic 

review is to investigate the effectiveness and safety of EXD 

for the condition.

Materials and methods
Search strategy
Two authors (Mu XH and Ma S) independently performed 

the literature search using predetermined inclusion/exclusion 

criteria. A computer-based online search was conducted in 

the PubMed, Embase, Cochrane Library, Chinese National 

Knowledge Infrastructure (CNKI), Chinese Scientific 

Journal Database (VIP), and Wanfang databases. In addi-

tion, the reference lists of all obtained articles were exam-

ined for additional studies. All the articles were considered 

without language limitation. All of the searches ended on 

September 17, 2016. Search terms were Erxian decoction 

(Er-xian decoction) combined with osteoporosis. The strat-

egy for searching PubMed was listed: ((osteoporosis [MeSH 

Terms]) AND Erxian decoction) OR Er-xian decoction. 

Study selection
Randomized controlled trials (RCTs) were included, but 

crossover randomized trials and quasi-randomized trials 

were excluded. Diagnosis of osteoporosis was established 

by bone mineral density (BMD) examination. The following 

interventions were considered for inclusion: EXD versus no 

treatment or placebo, EXD versus routine anti-osteoporosis 

medications, EXD plus anti-osteoporosis medications versus 

anti-osteoporosis medications, EXD plus anti-osteoporosis 

medications versus placebo plus anti-osteoporosis medica-

tions. Modified EXD changes based on traditional Chinese 

medicine syndrome differentiations were acceptable. The 

outcome measures included fracture, change in BMD, pain 

symptom improvement, bone biochemical markers, quality 

of life, adverse event, or adverse drug reaction (ADR). Any 

differences in opinion regarding inclusion in the review were 

resolved by discussion or consulting a third party.

Data extraction and analysis
Two investigators (Jia YS and Chai LM) independently 

extracted details of each included study: the principal authors, 

year of publication, sample sizes, patients’ characteristics, 

details of intervention, details of control interventions, inter-

vention durations, and outcomes for each study. When impor-

tant data were not available, authors of the relevant study 

were contacted and requested to provide missing data.

Two authors (Li JY and Wei X) assessed the RCTs based 

on a 7-item quality checklist from the Cochrane Handbook, 

comprising: 1) random sequence generation; 2) allocation 

concealment; 3) blinding of participants and personnel; 

4) blinding of outcome assessment; 5) incomplete outcome 

data; 6) selective reporting; and 7) other bias.23 The quality 
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of RCTs was categorized into three levels: low risk of bias 

(all the items were assessed as having low risk of bias), high 

risk of bias (at least one item was assessed as having high 

risk of bias), and unclear risk of bias (at least one item’s 

risk of bias was in unclear). Discrepancies were resolved by 

consensus through discussion between the two investigators, 

if needed, by consulting a third party (Xu L).

Data analysis was conducted using the Review Manager 

5.2 software provided by the Cochrane Collaboration. The 

mean difference (MD) was applied for studies using the 

same scale, and the standardized MD was utilized when the 

reported scales differed, along with 95% confidence intervals. 

For the meta-analysis of the traditional Chinese medicine 

compound recipe, random-effects model was used to analyze 

the data.24 I2 values #50% indicated acceptable heterogeneity 

among studies. The relative strength of treatment efficacy 

was illustrated by forest plots. When possible, sensitivity 

analyses were conducted for all outcomes.

Results
Literature search results
A flow chart depicted the search process and study selection 

(Figure 1). A total of 232 articles were initially identified, all 

of which came from electronic databases. Full text papers 

of 20 studies were retrieved. Twelve articles were excluded 

with reasons listed as follows: the intervention included other 

Chinese herbal formula (n=6), there was no control group 

(n=4), and the outcome was not appropriate (n=2). Finally, 

a total of eight trials including EXD or modified EXD were 

included.25–32 All the papers were published in Chinese. Eight 

selected trials could be retrieved in the Chinese databases, 

including CNKI, VIP and Wanfang databases. The charac-

teristics of included trials were listed in Table 1.

Study and participant characteristics
Eight trials involved a total of 644 patients diagnosed with 

osteoporosis. The variation in the mean age of participants 

was 40–70 years. Two trials enrolled middle- and old-

aged people,27,30 five trials just enrolled postmenopausal 

women,26,28,29,31,32 and one trial did not state the sex distribu-

tion of participants.25 The different compositions of EXD 

or modified EXD were presented in Table 2. The controls 

were routine anti-osteoporosis medications which had six 

types of groups: 1) caltrate tablets, 2) salmon calcitonin, 

3) hormonal treatment, including nilestriol or testosterone 

propionate, 4) caltrate tablets and calcitriol, 5) caltrate tab-

lets and vitamin D plus alfacalcidol, and 6) elcatonin. The 

total treatment duration ranged from 2 months to 6 months. 

The outcome covered BMD, clinical symptoms score, bone 

metabolism markers, and ADRs. 

Figure 1 Study selection process. Databases were PubMed, Embase, Cochrane Library, Chinese National Knowledge Infrastructure (CNKI), Chinese Scientific Journal 
Database (VIP), and Wanfang databases.
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Methodological quality of included trials
The methodological quality assessments were summarized 

in Table 3. All of the included trials were evaluated and 

deemed to be of generally poor methodological quality. 

Two trials stated that the method of random number table 

was used,26,29 one trial described the random allocation using 

SPSS software.32 The others only mentioned that “subjects 

were randomized into two groups”, but did not report the 

detailed methods for sequence generation. None of the trials 

reported allocation concealment and used matched placebo 

to blind participants and practitioners. The number of drop-

out or withdrawal cases and intention-to-treat analysis were 

not mentioned, so the item “incomplete outcome data” was 

not identified. Selective reporting was unclear because the 

protocols of all the trials were not accessible. The baseline 

information on the age, sex, and the outcomes was not 

adequate in the four trials.25,28,29,31

Fracture prevention and quality of life
None of the trials reported the fracture incidence and quality 

of life as the observed outcomes.

BMD
The trials that tested the BMD values in different parts of 

the body were analyzed. 

1) Improvement of BMD in lumbar spine. Seven trials 

studied the benefits of improved BMD in lumbar spine and 

two meta-analyses could be performed.25–30,32 Two studies 

including 128 participants compared the effect of EXD with 

caltrate tablets to measure the outcome.25,30 A meta-analysis 

showed a significant beneficial effect of EXD compared with 

caltrate tablets in improving BMD of lumbar spine (MD: 0.05 

[0.03, 0.06]; I2=0%; P,0.00001) (Figure 2). In addition, two 

studies including 208 participants compared the effect of 

EXD plus caltrate tablets and calcitriol with caltrate tablets 

Table 1 Characteristics of included trials

Study ID Sample size
(EG/CG)

Age
 (years, mean)

Sex
(male/female)

Experimental 
group

Comparison group Duration of 
treatment

Outcome 
assessment

Wu et al25 58 (30/28) EG: 68.65±7.07
CG: 67.91±7.37

NR EXD (a dose/d, Qd, 
oral administration)

Caltrate tablets (600 mg, Qd, 
oral administration)

6 months BMD (LS, FGT)
Ca, P, ALP

Zhu and 
Gu26

70 (35/35) EG: 61.2±5.6
CG: 60.4±5.8

Postmenopausal 
women

EXD (a dose/d, 
Bid, oral 
administration) + CG

Salmon Calcitonin (50 IU 
every day, intramuscular 
injection)

3 months BMD (LS)
ALP, BGP, 
CT, E2

Gao27 78 (39/39) EG: 42.3±5.6
CG: 40.7±4.9

EG: 19/20
CG: 21/18

EXD (a dose/d, oral 
administration)

Women: Nilestriol (2~4 mg 
every 2 weeks, oral 
administration)
Men: testosterone propionate 
(20~25 mg every 2 weeks, 
intramuscular)

2 months BMD (LS, FN, 
WA, FGT)

Liu28 138 (69/69) 56.2±9.3 Postmenopausal 
women

Modified EXD 
(a dose/d, oral 
administration) + CG

Caltrate tablets (600 mg, 
Qd, oral administration) and 
calcitriol (0.25 μg, Qd, oral 
administration)

3 months BMD (LS, FN)
Ca, P, ALP,
ADR

Jiang et al29 70 (35/35) EG: 64.64±8.73
CG: 69.41±5.21

Postmenopausal 
women

Modified EXD 
(a dose/d, oral 
administration) + CG

Caltrate tablets (600 mg, 
Qd, oral administration) and 
calcitriol (0.25 μg, Bid, oral 
administration)

3 months BMD (LS, FN)
Ca, P, ALP,
ADR

Liu30 70 (35/35) EG: 42.5±5.1
CG: 43.6±5.4

EG: 15/20
CG: 16/19

Modified EXD 
(a dose/d, Bid, oral 
administration)

Caltrate tablets (600 mg, Qd, 
oral administration)

2 months BMD (LS, FN, 
WA, FGT)
VAS score
Ca, P, ALP

Xu et al31 80 (40/40) EG: 63.19±5.13
CG: 64.32±6.34

Postmenopausal 
women

Modified EXD 
(a dose/d, oral 
administration) + CG

Caltrate tablets (600 mg, 
Qd, oral administration), 
Vitamin D (125 IU, Qd, 
oral administration) and 
Alfacalcidol (0.25 μg, Qd, oral 
administration)

3 months BMD (FN)
ALP, E2

Ye et al32 80 (40/40) EG: 48.40±7.58
CG: 47.10±3.11

Postmenopausal 
women

EXD (a dose/d, 
Bid, oral 
administration) + CG

Elcatonin (10 IU per time, 
twice a week, intramuscular 
injection)

3 months BMD (LS, tibia)
VAS score, 
ADR

Abbreviations: EG, experimental group; CG, comparison group; NR, not reported; EXD, Erxian decoction; LS,  lumbar spine; FN, femoral neck; WA, Ward’s area; 
FGT, femoral great trochanter; BMD, bone mineral density; Ca, calcium; P, phosphorus; CT, calcitonin; E2, estradiol; ADR, adverse drug reaction; VAS, visual analog scale; 
ALP, alkaline phosphatase; BGP, bone gla protein.
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and calcitriol.28,29 A pooled analysis indicated that there was 

no significant difference between the integrative therapy and 

routine treatment drugs in improving BMD of lumbar spine 

(MD: 0.08 [-0.03, 0.18]; I2=91%; P=0.15) (Figure 3).

The other three trials were not included in meta-

analyses.26,27,32 One study by Zhu and Gu indicated EXD 

plus salmon calcitonin was better than the use of salmon 

calcitonin alone over a period of three months (P,0.05).26 

Anther study found a greater improvement in the EXD group 

compared to hormonal treatment over a period of two months 

(P,0.05).27 Another study demonstrated that the result of 

the EXD plus elcatonin group was significantly better than 

elcatonin monotherapy in enhancing the BMD in lumbar 

spine L2 to L4 after three months (P,0.001).32 

2) Improvement of  BMD in femoral neck. Five trials 

studied BMD in femoral neck, and one meta-analysis was 

conducted to evaluate the effect of the Chinese herbal 

formula.27–31 The meta-analysis from two trials demon-

strated that EXD plus caltrate tablets and calcitriol was 

superior to caltrate tablets and calcitriol alone in improving 

Table 2 Composition of formula

Study ID Formula Composition of formula

Wu et al25 EXD NR
Zhu and 
Gu26

EXD Epimedii Folium (Yinyanghuo) 20 g, Curculiginis Rhizoma (Xianmao) 20 g, Morindae Officinalis Radix 
(Bajitian) 15 g, Anemarrhenae Rhizoma (Zhimu) 12 g, Phellodendri Chinensis Cortex (Huangbai) 15 g, 
Angelicae Sinensis Radix (Danggui) 10 g

Gao27 EXD Epimedii Folium (Yinyanghuo) 30 g, Curculiginis Rhizoma (Xianmao) 30 g, Morindae Officinalis Radix 
(Bajitian) 15 g, Anemarrhenae Rhizoma (Zhimu) 10 g, Phellodendri Chinensis Cortex (Huangbai) 10 g, 
Angelicae Sinensis Radix (Danggui) 10 g

Liu28 Modified EXD Epimedii Folium (Yinyanghuo) 15 g, Curculiginis Rhizoma (Xianmao) 15 g, Morindae Officinalis 
Radix (Bajitian) 15 g, Anemarrhenae Rhizoma (Zhimu) 10 g, Angelicae Sinensis Radix (Danggui) 10 g, 
Testudinis Carapacis Et Plastri Colla (Guijiajiao) 12 g, Corni Fructus (Shanzhuyu) 12 g, Lycii Fructus 
(Gouqi) 12 g, Salviae Miltiorrhizae Radix Et Rhizoma (Danshen) 15 g

Jiang et al29 Modified EXD Epimedii Folium (Yinyanghuo) 15 g, Curculiginis Rhizoma (Xianmao) 15 g, Morindae Officinalis Radix 
(Bajitian) 10 g, Anemarrhenae Rhizoma (Zhimu) 15 g, Phellodendri Chinensis Cortex (Huangbai) 10 g, 
Angelicae Sinensis Radix (Danggui) 15 g, Pyritum (Zirantong) 10 g

Liu30 Modified EXD Epimedii Folium (Yinyanghuo) 15 g, Curculiginis Rhizoma (Xianmao) 10 g, Morindae Officinalis Radix 
(Bajitian) 15 g, Anemarrhenae Rhizoma (Zhimu) 15 g, Phellodendri Chinensis Cortex (Huangbai) 10 g, 
Angelicae Sinensis Radix (Danggui) 5 g, Corni Fructus (Shanzhuyu) 10 g, Rehmanniae Radix Praeparata 
(Shudihuang) 30 g, Dioscoreae Rhizoma (Shanyao) 15 g, Drynariae Rhizoma (Gusuibu) 15 g, Cyathulae 
Radix (Chuanniuxi) 10 g, Glycyrrhizae Radix Et Rhizoma (Gancao) 3 g, Jujubae Fructus (Dazao) 30 g

Xu et al31 Modified EXD Epimedii Folium (Yinyanghuo) 20 g, Curculiginis Rhizoma (Xianmao) 20 g, Morindae Officinalis Radix 
(Bajitian) 20 g, Anemarrhenae Rhizoma (Zhimu) 15 g, Phellodendri Chinensis Cortex (Huangbai) 
10 g, Angelicae Sinensis Radix (Danggui) 15 g, Testudinis Carapacis Et Plastri Colla (Guijiajiao) 10 g, 
Corni Fructus (Shanzhuyu) 10 g, Lycii Fructus (Gouqi) 10 g, Salviae Miltiorrhizae Radix Et Rhizoma 
(Danshen) 10 g

Zhu and 
Gu32

EXD Epimedii Folium (Yinyanghuo) 15 g, Curculiginis Rhizoma (Xianmao) 15 g, Morindae Officinalis Radix 
(Bajitian) 10 g, Anemarrhenae Rhizoma (Zhimu) 6 g, Phellodendri Chinensis Cortex (Huangbai) 6 g, 
Angelicae Sinensis Radix (Danggui) 10 g

Abbreviations: EXD, Erxian decoction; NR, not reported.

Table 3 Methodological quality of the included trials

Study ID Random sequence 
generation

Allocation 
concealment

Blinding of participants 
and personnel

Blinding of outcome 
assessment

Incomplete 
outcome data

Selective 
reporting

Other 
bias

Wu et al25 - ? - ? ? ? ?

Zhu and Gu26 + ? - ? ? ? +
Gao27 - ? - ? ? ? +
Liu28 - ? - ? ? ? ?

Jiang et al29 + ? - ? ? ? ?

Liu30 - ? - ? ? ? +
Xu et al31 - ? - ? ? ? ?

Ye et al32 + ? - ? ? ? +

Notes: “+”, low risk of bias; “-”, high risk of bias; “?”, unclear risk of bias.
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Figure 2 Forest plot of comparison between EXD and caltrate tablets. The outcome was BMD in lumbar spine.
Abbreviations: EXD, Erxian decoction; BMD, bone mineral density; CI, confidence interval; SD, standard deviation; df, degrees of freedom.

τ χ

Figure 3 Forest plot of comparison between EXD plus caltrate tablets and calcitriol versus caltrate tablets and calcitriol. The outcome was BMD in lumbar spine.
Abbreviations: EXD, Erxian decoction; BMD, bone mineral density; CI, confidence interval; SD, standard deviation; df, degrees of freedom.

τ χ

BMD of femoral neck (MD: 0.04 [0.00, 0.09]; I2=56%; 

P=0.04) (Figure 4).28,29 

The other three trials were not included in meta-

analyses.27,30,31 Gao’s study showed EXD alone had a signifi-

cant advantage compared to hormonal treatment in enhancing 

BMD of femoral neck (P,0.05).27 Another study showed a 

significant treatment effect of modified EXD compared with 

caltrate tablets (P=0.009).30 Xu et al confirmed the effect of 

combination therapy (modified EXD plus anti-osteoporosis 

medicine) was better than anti-osteoporosis medicine alone 

after three months of therapy (P,0.05).31

3) Improvement of  BMD in femoral great trochanter. 

Three trials observed the effect of BMD in femoral great 

trochanter.25,27,30 One meta-analysis could be performed.25,30 The 

meta-analysis showed there is significant beneficial effect in 

EXD group compared to caltrate tablets group (MD: 0.06 [0.02, 

0.10]; I2=59%; P=0.005) (Figure 5). The remaining trial 

reported that the EXD group experienced more benefits than 

the hormonal treatment group (P,0.05).27

4) Improvement of  BMD in Ward’s area. Two trials 

observed the effect of BMD in Ward’s area.27,30 One trial 

reported that EXD group experienced more benefits than 

the hormonal treatment group after two months (P,0.05).27 

The other trial also found modified EXD showed more 

improvement than caltrate tablets after two months of treat-

ment (P,0.001).30

5) Improvement of  BMD in tibia. Only one trial 

assessed the effect of BMD in tibia.32 The result revealed 

that the curative effect experienced by the EXD plus elca-

tonin group was better than the elcatonin group after three 

months (P,0.001).

Pain symptom
Two trials used the pain score as the outcome.30,32 One trial 

showed that the modified EXD was better than caltrate tablets 

in reducing pain (visual analog scale score) after two months 

(P,0.001). The other trial evaluated the pain-relieving effect 

of EXD plus elcatonin.32 After three-month treatment, EXD 

plus elcatonin could significantly improve the pain symptom 

of osteoporosis compared with elcatonin alone (P,0.001).

Bone biochemical markers
The trials that measured the blood Ca, phosphorus (P), 

alkaline phosphatase (ALP), bone gla protein (BGP), calci-

tonin (CT), and estradiol (E
2
) were analyzed.

1) Improvement of Ca, P, ALP. Five trials analyzed the level 

of blood Ca and two meta-analyses were conducted.25,26,28,30 

No statistical difference in blood Ca (MD: -0.13 [-0.28, 

0.01]; I2=38%; P=0.06), blood P (MD: 0.13 [-0.19, 0.49]; 

I2=91%; P=0.39), and blood ALP (MD: -1.21 [-5.54, 3.12]; 

I2=0%; P=0.59) were found between the EXD group and 

caltrate tablets group. However, EXD plus caltrate tablets 

and calcitriol significantly increased the level of blood Ca 

(MD: 0.20 [0.15, 0.24]; I2=0%; P,0.00001) and lowered 

the level of blood P (MD: -0.28 [-0.39, -0.17]; I2=68%; 

P,0.00001) compared with caltrate tablets and calcitriol 
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Figure 4 Forest plot of comparison between EXD plus caltrate tablets and calcitriol versus caltrate tablets and calcitriol. The outcome was BMD in femoral neck.
Abbreviations: EXD, Erxian decoction; BMD, bone mineral density; CI, confidence interval; SD, standard deviation; df, degrees of freedom.

τ χ

Figure 5 Forest plot of comparison between EXD and caltrate tablets. The outcome was BMD in femoral great trochanter.
Abbreviations: EXD, Erxian decoction; BMD, bone mineral density; CI, confidence interval; SD, standard deviation; df, degrees of freedom.

τ χ

based on the meta-analysis. No statistical differences in blood 

ALP (MD: -1.87 [-7.58, 3.84]; I2=0%; P=0.52) were found 

between the integrative therapy group and routine treatment 

drugs group. 

The other two trials were not analyzed in meta-analyses.26,31 

One trial showed a statistically significant difference in favor 

of EXD plus salmon calcitonin in improving the level of ALP 

compared to salmon calcitonin (P,0.05) after three months.26 

The other showed a statistically significant difference in favor 

of the combination therapy in improving the level of ALP 

compared to caltrate tablets and vitamin D plus alfacalcidol 

(P,0.05) after three months.31

2) Improvement of BGP, CT, E
2
. Two trials analyzed the 

level of blood BGP, CT, E
2
 and no meta-analysis could be 

conducted.26,31 The statistical data indicated that EXD plus 

salmon calcitonin was better than salmon calcitonin alone 

with regard to increasing the level of BGP (P,0.05), CT 

(P,0.05), E
2
 (P,0.01) after three months.26 The other data 

also indicated that the combination therapy was better than 

caltrate tablets and vitamin D plus alfacalcidol with regard to 

increasing the level of E
2
 (P,0.05) after three months.31

Adverse effects
Three trials (3/8) reported the ADRs.28,29,32 One trial dem-

onstrated 1 case with abdominal distension (1/69, 1.45%), 

3 cases (2/69, 4.35%) with constipation and 2 cases (2/69, 

2.90%) with stomach upset in the modified EXD plus caltrate 

tablets and calcitriol group.28 However, the occurrence of 

ADRs was higher in the caltrate tablets and calcitriol group 

(P,0.05), including 5 cases with abdominal distension 

(5/69, 7.25%), 7 cases (7/69, 10.14%) with constipation, 

and 6 cases (6/69, 8.70%) with stomach upset. Another 

trial exhibited 1 case with diarrhea (1/40, 2.5%) in the EXD 

group, 1 case with facial flushing (1/40, 2.5%), and 1 case 

with nausea (1/40, 2.5%) in the elcatonin group.32 And the 

adverse effects were not serious in the Chinese medicine 

group. No ADRs were found in another trial.29 The remain-

ing five trials did not mention whether the adverse events 

were monitored.

Publication bias
The funnel plots were not conducted due to the inadequate 

number of included osteoporosis studies.

Discussion
Plant-based therapies including traditional Chinese medicines 

have long been used to prevent and treat osteoporosis and 

have received extensive attention.33–35 According to the theory 

of Chinese medicine, Shen-Jing deficiency (Kidney essence) 

plays an important part in the development of osteoporosis 

and is better for diagnosing osteoporosis.36 Therefore, kid-

ney-tonifying herbs or herbal formula contribute to treating 

both the disease and the Chinese medicine syndromes.36,37 

Among the several Chinese medicine prescriptions, EXD is 

one of the most representative formulas reflecting kidney-

tonifying principle.38 To our knowledge, this is the first 
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systematic review on EXD for osteoporosis with regard to 

different outcomes.

A detailed analysis was performed based on the differ-

ent interventions, controls, and outcomes. One aggregated 

result indicated that EXD was more effective for partici-

pants in increasing BMD of lumbar spine and femoral great 

trochanter than for those in the caltrate tablets group in only 

two studies. The other aggregated result showed that EXD 

plus caltrate tablets and calcitriol was more effective in 

increasing BMD of femoral neck and improving the level 

of blood Ca and P than caltrate tablets and calcitriol in only 

two studies. Additionally, two independent trials showed that 

modified EXD or EXD plus elcatonin significantly improved 

pain symptoms in patients with osteoporosis. The ADR of 

EXD might be abdominal distension, constipation, diarrhea, 

and stomach upset.

In our review, quality of life was not observed in the 

previous studies. Also, there was insufficient evidence to 

support or refute the value of EXD monotherapy or combi-

nation therapy compared with other active therapies alone 

because of the limited number of studies. A randomized 

double-blind, placebo-controlled trial was not found in the 

literature. Thus, the definite effect of Chinese medicine still 

needs to be proven by scientific research. Placebo control is of 

equal importance as active control in clinical trials of Chinese 

medicine.39 Further studies should first compare EXD with 

placebo or no treatment. More standard therapies, such as bis-

phosphonate or exercise, need to be considered as a control. 

Our results indicated that a minimal valid duration of EXD 

for osteoporosis might be at least 2 months. Nevertheless, 

the longer duration may achieve better gains. Unlike diabetes 

and hypertension, conventional drugs for osteoporosis can 

bring persistent structural benefits.40,41 But so far the long-

term effects and safety of EXD are still unknown.

Before accepting the above findings, the following limita-

tions should be noted. First, in all the articles published in 

People’s Republic of China, there were no data about the 

effect of EXD for treating osteoporosis in other countries. 

Therefore, the potential selection bias could not be ruled 

out. Second, the majority of studies failed to report the 

random method, did not use blinding, did not describe the 

number and the reason of withdrawal, and did not register 

the study protocol. Similar to the several systematic reviews 

of alternative medicine for osteoporosis, the methodological 

quality of RCTs is the major problem affecting the efficacy 

evaluation.42,43 The researchers of Chinese medicine should 

attach more importance to improve reporting quality using 

the Consolidated Standards of Reporting Trials (CONSORT) 

statement.44 Third, our results may be affected by the 

modified herbs, dosing parameters of EXD, and treatment 

duration. Fourth, the information on the adverse events or 

ADR is inadequate. The safety of EXD needs to be rigorously 

monitored in future clinical trials. Due to the poor quality of 

the previous studies, the results of our review are likely to 

be influenced by many factors.

Conclusion
The present meta-analysis proved that EXD monotherapy 

or EXD plus caltrate tablets and calcitriol for osteoporosis 

may have beneficial effects on the improvement of BMD at 

anatomical sites. EXD plus caltrate tablets and calcitriol can 

significantly improve the level of Ca and P. As a result of 

the methodological drawbacks in the previous studies, more 

rigorously designed and measured, randomized double-blind, 

placebo-controlled trials with larger sample size are needed 

to verify the current conclusions.
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