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Background:  This  systematic  review  was performed  to investigate  the  effects  of Chinese  herbal  nedicine
(CHM)  on  cognitive  function  and  activity  of  daily  living  (ADL)  in  individuals  with  Alzheimer’s  disease.
Methods:  Five  electronic  databases  (Medline,  Embase,  Cinahl,  PsycArticles,  and  CNKI)  were searched  from
inception to  January  2019.  Randomized  controlled  trials  (RCTs)  assessing  the  effect  of  CHM  on cognition
and  activity  of  daily  living  in  adults  with  Alzheimer’s  disease  were  included.  We  pooled  the  effects  size
using  the  Comprehensive  Meta-Analysis  Software.  Cochrane  risk  of  bias  tool  was  used  to  evaluate  the
study  quality.
Results: Twenty-five  RCTs  (1855  individuals  with  AD)  were  included  in  this  review.  Overall  findings
of  this  meta-analysis  indicated  that  CHM  improved  the  cognitive  function  (SMD  =  0.66,  95%  CI  [0.44,
eta-analysis 0.89],  I2 =  77.9%,  p  < 0.001)  and  ADL  (SMD  =  0.38,  95%  CI [0.25,  0.49],  I2 =  35.3%,  p <  0.001)  compared  with
conventional  drugs.  No  publication  biases  were  observed  on  both  cognitive  function  and  ADL.
Conclusion:  CHM  may  have potential  effects  for improving  cognitive  function  and  ADL  for  individuals
with  AD  compared  with  conventional  drug therapies.  However,  the  evidence  is limited  because  of  high
risk  of  bias  of the  included  trials.

© 2019  Korea  Institute  of  Oriental  Medicine.  Publishing  services  by  Elsevier  B.V.  This  is an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
. Introduction

Alzheimer’s disease (AD), as the most common form of demen-
ia, is a neurodegenerative disorder, and it has multiple symptoms,
uch as cognitive impairment, activity limitation, depression, and
ven loss of independence in older adults.1,2 With the aggravated
ging problem, a huge number of people are living with AD, which
as represented a significant challenge for health issue around the
orld.3 The World Alzheimer’s Disease Report 2016 indicated that

otal 47 million populations were diagnosed dementia, and the esti-
ated number will be increased to 131 million by 2050.4 In today’s
nited States, there are approximately 5.7 million adults who are
uffering from the AD, and one of 10 people aged 65 years and over
as AD according to the national statistic.1 In South Korea, the Korea
inistry of Health and Welfare reported that Korean older people
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213-4220/© 2019 Korea Institute of Oriental Medicine. Publishing services by Elsev
reativecommons.org/licenses/by-nc-nd/4.0/).
with dementia were about 0.5 million in 2012, and the predictable
number is expected to increase to 2.7 million by 2050.5

A variety of drugs for treatment AD have been applied to the
clinic in the past decades. The conventional medicines are com-
monly aimed at declining the AD progression, such as increasing the
level of acetylcholine (Donepezil,  Galantamine, and Rivastigmine),
and antagonist of the N-methyl-d-aspartate (NMDA) receptor by
the Memantine.3 However, a recent meta-analysis study revealed
that the Memantine drug had smaller effects on dementia,6 and
some conventional medicines contributed to being small effects
on cognitive function and ADL for people with AD in long-
term treatment.7,8 Additionally, previous studies reported that
cholinesterase inhibitors and the Memantine drug have different
levels of side effects for patients with AD.9,10 Some patients even
stopped taking these drugs.

Chinese herbal medicine (CHM) has been used to protect

memory.11 A growing body of evidence suggested that the
improvements of cognitive function and ADL in patients with AD
may  be attributed to the CHM (multi-target intervention effects)
to some extent.12–15 Some studies reported that CHM have similar
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ffect on cognition and activity of daily living (ADL) improvement
ompared with conventional drug therapy.16,17 Although previous
iterature review studies18–21 showed several types of CHM may
enefit their cognitive function, most of them included several
ypes of dementia together (e.g., vascular dementia, Lewy body
ementia) without quantitative analysis.

Therefore, the aim of this study was to investigate whether the
HM is more effective than the conventional drug therapies to

mproving cognitive and ADL deterioration for adults with AD.

. Methods

.1. Search strategy

Five electronic databases (Medline, Embase, Cinahl, PsycArti-
les, and CNKI) were searched for potential publications from their
nception to January 2019. We  used two groups of search terms to
etrieve potentially relevant articles: (1) “Chinese herbal medicine”
R “Chinese herb” OR “traditional Chinese medicine” OR “Chinese
edicine”; (2) “Alzheimer’s disease” OR “Alzheimer*” OR “Senile

ementia”. In addition, reference lists of initially retrieved docu-
ents were also screened to identify potential publications that
ere related to our interesting topic. If so, manual search was per-

ormed.

ig. 1. Flow diagram of the literature search process based on the PRISMA guideline. P
lzheimer’s disease; MCI, mild cognitive impairment.
e Research 8 (2019) 92–100 93

For example, the search strategy was conducted in Medline
database:

#1: Chinese herbal medicine
#2: Chinese herb
#3: traditional Chinese medicine
#4: Chinese medicine
#5: #1 OR #2 OR #3 OR #4
#6: Alzheimer’s disease
#7: Alzheimer*
#8: #6 OR #7
#9: #5 AND #8

2.2. Inclusion and exclusion criteria

The inclusion criteria were like following.

2.2.1. Participants
Participants diagnosed with AD according to the Diagnostic and

Statistical Manual of Mental Disorders (DSM) III, III-R or IV were

taken into consideration, regardless of gender, age, duration of
the disease. We excluded individuals diagnosed with other types
of dementia (e.g., vascular dementia, Lewy body disease), or mild
cognitive impairment.

RISMA, preferred reporting items for systematic reviews and meta-analyses; AD,
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.2.2. Interventions
CHM was defined as the prescription consisting of multiple

erbs or patent herbal products. We  excluded the combination of
HM with injections or acupuncture.

.2.3. Control
We  included conventional drug therapies (including donepezil,

emantine, and galantamine), placebo or no intervention as con-
rol interventions.

.2.4. Outcomes
The outcome measurements were Mini-Mental State Examina-

ion (MMSE) and ADL.
We  excluded conference proceeding, case-study, cross-

ectional studies, controlled study with no randomization, or
eview.

.3. Data extraction

The key information of all eligible studies were independently
xtracted by two reviewers; author and year of publication, char-
cteristics of subjects, sample size, gender and age, study design,
ntervention protocol, outcome measurements, and statistical data
mean and standard deviation and the number of participants of
ach group) needed for computing effect size.

.4. Risk of bias assessment

The risk of bias of all randomized controlled trials were evalu-
ted according to the Cochrane risk of bias tool.22 This scale involves
-domain assessment: random sequence generation, allocation
oncealment, blinding of participants and personnel, blinding of
utcome assessment, incomplete outcome data, selective repor-
ing, and other bias.

.5. Statistical analysis

This meta-analysis was performed using the Comprehensive
eta-Analysis Software. As the cognition and ADL were mea-

ured by different scales across the eligible studies, we used the
tandardized mean difference (SMD) with random-effects model
ith 95% confidence interval (CI). Three levels of effect size (small

0.2–0.49], medium [0.5–0.79], and large [0.8 or more]) were
aken as the corresponding magnitudes of intervention effect.
he I2 statistic was employed to assess heterogeneity, and it was
lassified as 25% (low heterogeneity), 50% (moderate heterogene-
ty), and 75% (high heterogeneity).23 The Egger’s regression test

as used to examine the publication bias. In addition, subgroup
eta-analysis was performed based on the type of CHM interven-

ions.

. Results

.1. Search results

The search and selection process of this review was described
ased on the PRISMA guideline in Fig. 1.24 A total of 13,851 records
ere identified at the initial stage. After removing duplicates

n = 178), the titles and abstracts (n = 13,673) of remaining articles

ere screened by two independent reviewers to further determine

he eligibility of potential articles; this led to elimination of 13,596
rticles. Seventy-seven full-text articles were further assessed and
3 articles were excluded. Finally, 24 RCT articles regarding to the
e Research 8 (2019) 92–100

effects of CHM on cognitive function and ADL were included in this
review.14–17,25–44

3.2. Study characteristics

Details of the included studies are shown in Tables 1 and 2. The
studies were published from 2001 to 2018. In total, 1711 partici-
pants (mean age from 60 to 84 years) with mild to severe degree
of AD were included in this review along with sample size across
studies ranging from 20 to 186.

The type of CHM treatment varied greatly across the included
studies and its intervention duration lasted 2- to 6-month. In
the control group where participants were treated with either
Donepezil or Piracetam on cognitive function14–17,25–30,32–44 and
ADL15–17,25,27,29–34,37–41 were the main outcome measures across
the studies included.

3.3. Risk of bias assessment

Details of the quality assessment for each study are presented
in Table 3. In term of random sequence generation, the ran-
dom number approach was  presented in five studies,26,28,31,35

and 18 studies did not report clearly the random allocation
strategies.14–17,26,28–32,34–39,41,44 Two  studies were high risk of
bias due to lack of the random sequence generation.27,33 In
aspect of allocation concealment, one study reported the allo-
cation concealment,28 and 18 studies did not state the details
of allocation concealment.14–17,26–30,32–34,37–41,44 The methods of
blinding of participants and personnel were only reported in
one study16 the rest of studies were not described. For blinding
of outcome assessment, 23 studies did not provide the detailed
information,14,15,17,25,27–33,35–45 and only one study were low risk
of bias.16 The incomplete outcome data was  described in all stud-
ies. Finally, for the aspect of selective reporting and other bias, none
studies reported the clear risk of bias.

3.4. Synthesized results

3.4.1. Cognitive function
A total of 23 studies 14,25–30,32–44 were to investigate the effect

CHM versus conventional drug in term of cognitive function, mea-
sured by MMSE. The pooled results from 23 studies indicated
that CHM had significant effect on cognition (SMD = 0.66, 95% CI
[0.44, 0.89]) with high heterogeneity (I2 = 77.9%, p < 0.001) in Fig. 2.
Of which there were 20 trials 14,25,27–30,32–34,36–44 that assessed
the effect of CHM on the cognition compared with Donepezil
(SMD = 0.65, 95% CI [0.41, 0.89], I2 = 79.1%, p < 0.001). One study
evaluated the effect of CHM on the cognition compared with
Nimodipine and Sanlexi respectively but there were no statistically
significant differences between CHM and Nimodipine and Sanlexi.

3.4.2. ADL
A total of 16 studies15–17,25,27,29–34,37–41 compared the CHM with

conventional drug therapies in this meta-analysis. The aggregated
results showed improvement in ADL in favor of CHM (SMD = 0.38,
95% CI [0.25, 0.49], I2 = 35.3%, p < 0.001) in Fig. 3. Of which the pooled
result from 13 trials indicated that the cognitive improvement was
in favor of the CHM compared with the Donepezil (SMD = 0.40, 95%
CI [0.22, 0.59], I2 = 46%, p < 0.001). CHM did not have statistically sig-

nificant differences when compared with Nimodipine (SMD = 0.19,
95% CI [−0.51, 0.89], I2 = 0%, p = 0.60), Piracetam (SMD = 0.40, 95%
CI [−0.12, 0.91], I2 = 0%, p = 0.13) and Sanlexi (SMD = 0.17, 95% CI
[−0.33, 0.67], I2 = 0%, p = 0.50).
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Table 1
Summary of Randomized Controlled Trials of Chinese Herbal Medicine Studies

First authors year,
reference

Severity of AD
Age (years)
Total sample size (M/F)

Diagnostic
criteria

Duration Intervention Outcomes

CHM (Formula)/Dosage Control Results

Zhang (2018)14 Mild to mod  AD
72.9 E;72.9C
88(53/35)

DSM-IV and image test 2 months Qingxin Yizhi
decoction (1 dose/2
times/d)

Donepezil (mg/time, 2
times/d)

1) MMSE  1) E > C, p < 0.05

Liu  (2013)15 Mild to mod  AD
74.0E; 75.0C
60(37/23)

DSM-IV 12 weeks Bushenhuatanyizhi
instant granules
(6 g/time, 2 times/d)

Piracetam (0.8 g/3
times/d)

1) MMSE
2) ADL

1) E = C, NS
2) E = C, NS

Wang  (2015)16 n.r.
73.2E; 74.4C
66(30/36)

DSM-IV 6 months Congrong Yizhi
decoction (1.2 g/time, 3
times/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E > C, p < 0.05
2) E > C, p < 0.05

Yang  (2013)17 Mild to mod  AD
84.2E; 82.7C
60 (45/15)

DSM-IV 12 weeks Yizhi Jiannao Granule
(5.5 g/time, 2 times/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E = C, NS
2) E = C, NS

Ding  (2009)25 n.r.
73.5 (NR in details)
56(33/23)

DSM-IV 3 months Shenghuang Yizhi
decoction (16 g/time, 2
times/d)

Donepezil (5 mg/1
time/d)

1) MMSE  1) E = C, NS

Li  (2002)26 Mild to severe AD
66.0E; 65.0C
32(NR)

DSM-IV 8 weeks Danggui, shaoyaosan (1
dose/2 times/d)

Nimodipine
(20–40 mg/3 times/d)

1) MMSE
2) ADL

1) E = C, NS
2) E < C, p < 0.05

Jia  (2018)27 Mild to mod  AD
59.7E; 60.1C
93(42/51)

Imaging test 3 months Rehmanniae Decoction
(1 dose/2 times/d)

Donepezil (1st month:
5 mg/1 time/d;
2nd–3rd month:
10 mg/1 time/d)

1) MMSE  1) E > C, p < 0.05

Jin  (2017)28 Mild to mod  AD
76.5E; 75.6C
120(41/79)

DSM-IV 6 months Tongqiaohuoxuetang
(100 mL/time, 2
times/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E > C, p < 0.05
2) E < C, p < 0.05

Wang  (2013)29 n.r.
66.3E; 68.7C
40 (21/19)

NINCDS-ADRDA 24 weeks Jiaweizuoguiwan
(100 mL/time, 3
times/d)

Donepezil (5 mg/1
time/d)

1) MMSE  1) E > C, p < 0.05

Fu  (2012)30 n.r.
70.5E; 71.1C
30 (14/16)

DSM-IV 24 weeks Yishen Huazhuo
granules (1 sachet/1
time/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E = C, NS
2) E = C, NS

Zhou  (2001)31 n.r.
75.3E; 73.4C
68 (29/39)

DSM-IV 12 weeks Bushen Fang
(10 mL/time, 2 times/d)

Donepezil (5 mg/1
time/d)

1) ADL 1) E = C, NS

Zhu  (2010)32 Mild to mod  AD
60–80
40 (NR)

DSM-IV 8 weeks Yizhi Jiannao granules
(5.5 g/time, 3 times/d)

Donepezil (5 mg/1
time/d)

1) MMSE  1) E < C, p < 0.05

He  (2013)33 Mild to severe AD
66.5E; 67.1C
70 (35/35)

DSM-IV 8 weeks Buyanghuanwutang
(200 mL/time, 2
times/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E > C, p < 0.05
2) E > C, p < 0.05

Zhou  (2007)34 n.r.
76.1E; 74.8C
44 (22/22)

NINCDS-ADRDA 6 months Reinhartdt and sea
cucumber capsule
(0.9 g/time, 3 times/d)

Donepezil (5–10 mg/1
time/d)

1) MMSE
2) ADL

1) E < C, p < 0.05
2) E < C, p < 0.05
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Table 1 (Continued)

First authors year,
reference

Severity of AD
Age (years)
Total sample size (M/F)

Diagnostic
criteria

Duration Intervention Outcomes

CHM (Formula)/Dosage Control Results

Gao (2004)35 n.r.
78.2E; 78.1C
62 (55/7)

NINCDS-ADRDA 12 weeks Reinhartdt and sea
cucumber capsule
(0.9 g/time, 3 times/d)

Sanlexi (0.2 g/time, 3
times/d)

1) MMSE
2) ADL

1) E > C, p < 0.05
2) E > C, p < 0.05

Chang  (2013)36 Mild to mod  AD
78.9E; 77.2C
73 (54/19)

NINCDS-ADRDA 12 weeks Refined Xingnao
powder (100 mL/time,
2 times/d)

Donepezil (10 mg/1
time/d)

1) MMSE
2) ADL

1) E = C, NS
2) E = C, NS

Li  (2010)37 Mild to mod  AD
67.6E; 67.1C
120(58/62)

DSM-IV 12 weeks Naolingtang (1 dose/2
times/d)

Donepezil (5 mg/1
time/d)

1) MMSE  1) E = C, NS

Lin  (2002)38 Mild to mod  AD
76.4E; 72.6C
40 (9/21)

NINCDS-ADRDA 12 weeks Tiaoxinfang
(10 mL/time, 2 times/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E = C, NS
2) E = C, NS

Wang  (2002)39 Mild to severe AD
76.9E; 73.4C
68(30/38)

DSM-IV 12 weeks Tiaoxinfang
(10 mL/time, 2 times/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E = C, NS
2) E = C, NS

Chen  (2013)40 n.r.
67.4E; 68.1C
80 (56/24)

DSM-IV and imaging
test

8 weeks Wenpitongluokaiqiaotang
(1 dose/2 times/d)

Donepezil (1st month:
5 mg/1 time/d; 2nd
month: 10 mg/1
time/d)

1) MMSE  1) E > C, p < 0.05

Liu  (2010)41 n.r.
61.5E; 62.3C
20 (8/12)

DSM-IV 12 weeks Yizhijiannao granules
(5.5g/time, 3 times/d)

Donepezil (5 mg/1
time/d)

1) MMSE  1) E > C, p < 0.05

Zhang  (2009)42 AD
66.8E; 67.6C
73 (41/32O

DSM-IV 3 months Yizhitang
(150 mL/time, 2
times/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E > C, p < 0.05
2) E > C, p < 0.05

Peng  (2009)43 AD
67.2E; 67.5C
56(34/22)

DSM-IV 12weeks Yizhijiannao granules
(5.5 g/time, 3 times/d)

Donepezil (5 mg/1
time/d)

1) MMSE
2) ADL

1) E = C, NS
2) E = C, NS

Yan  (2007)44 AD
65.0E; 66.0C
186(131/55)

NINCDS-ADRDA 24 weeks Zhijingkoufuye
(20 mL/time, 3 times/d)

Donepezil (1st month:
5 mg/1 time/d; 2nd–6
month 2–6:
10 mg/1 time/d)

1) MMSE
2) ADL

1) E = C, NS
2) E = C, NS

ADAS-Cog: Alzheimer’s Disease Assessment Scale Cognitive; ADL: activity of daily living; C: control group; d: day; E: experiment group; MMSE: Mini-Mental State Examination; F: female; M:  male. DSM-IV: Diagnostic and Statistical
Manual  of Mental Disorders, 4th edition; NINCDS-ADRDA: Neurobiological and Communication Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association; NR: not reported; NS: not significant.



Y. Zhang et al / Integrative Medicine Research 8 (2019) 92–100 97

Table  2
The Ingredients of Chinese Herbal Medicines Used in the Included Studies

First author Year,
references

Name of Chinese
herbal medicines

Ingredients

Zhang (2018)14 Qingxin Yizhi
decoction

Astragali radix 15 g, Fried jujube kernel 20 g, Lumbricus 15 g, Fructus cannabis 15 g, Red peony 12 g, Bitter
cardamon 12 g, Angelica 10 g, Peach kernel 10 g, Cassia twig 10 g, Prepared liquorice root 10 g

Liu  (2013)15 Bushenhuatanyizhi
instant granules

Radix polygoni multiflori, Rhizoma panacis japonici, Rhizoma acori tatarinowii, Caulis bambusae in taeniam,
Rhizoma pinelliae, Poria cocos, Radix Palygalae

Wang (2015)16 Congrong Yizhi
decoction

Radix polygoni multiflori, Lumbricus, Lotus leaf, Cistanche, Rhaponticum)

Yang  (2013)17 Yizhi Jiannao Granule Epimedium, Cynomorium, Radix dipsaci, Acanthopanax, Platycladi seed, Leech, Radix notoginseng
Ding  (2009)25 Shenghuang Yizhi

decoction
Stiff silkworm, Cicada, Zedoary, Rhubarb, Phellodendron, Coptis, Gardenia

Li  (2002)26 Danggui shaoyaosan Chinese angelica 6 g, Ligusticum wallichii 6 g, Herbaceous peony 9 g, Atractylodes 9 g, Poria cocos 9 g, Rhizoma
alismatis 10 g

Jia (2018)27 Rehmanniae decoction Dendrobium 12 g, Polygala tenuifolia 12 g, Cinnamon 10 g, Processed radix aconiti lateralis 10 g, Cornus
officinalis 30 g, Rhizoma acori tatarinowii 15 g, Radix ophiopogonis 15 g, Poria cocos 15 g, Schisandra chinensis
15  g, Cistanche 15 g, Atractylodes 15 g, Radix codonopsis 15 g

Jin  (2017)28 Tongqiaohuoxuetang Radix paeoniae rubra 15 g, Ligusticum wallichii 15 g, Peach kernel 15 g, Carthamus tinctorious 15 g, Acorus
gramineus 12 g, Radix curcumae 12 g, Bile arisaema 12 g, Caulis bambusae in Taeniis 12 g

Wang (2013)29 Jiaweizuoguiwan Salvia miltiorrhiza 20 g, Ligusticum wallichii 20 g, Chinese yam 15 g, Radix rehmanniae preparata 10 g,
Deerhorn glue 10 g, Medlar 15 g, Radix achyranthis bidentatae 15 g, Semen cuscutae 10 g, Fructus corni 10 g

Fu  (2012)30 Yishen Huazhuo
granules

Epimedium 9 g, Fructus psoraleae 10 g, Radix polygoni multiflori 10 g, Glossy privet fruit 9 g, Astragali radix
10  g, Ligusticum wallichii 6 g, Acorus gramineus 6 g

Zhou  (2001)31 Bushen Fang Prepared rehmannia root, Ophiopogon, Fructus corni, Fructus psoraleae
Zhu (2010)32 Yizhi Jiannao granules Epimedium, Radix polygoni multiflori, Dipsacus, Cynomorium songaricum, Acanthopanax senticosus, Semen

platycladi, Leech, Turmeric, Panax notoginseng
He  (2013)33 Buyanghuanwutang Astragali radix 30–120 g, Chinese angelica 10 g, Lumbricus 12 g, Ligusticum wallichii 10 g, Peach kernel 10 g,

Carthamus tinctorious 6 g, Red paeony root 10 g
Zhou  (2007)34 Reinhartdt and sea

cucumber capsule
Sea snake, Trepang, Polygala amflra, Acorus gramineus

Gao  (2004)35 Reinhartdt and sea
cucumber capsule

Sea snake, Trepang, Polygala amflra, Acorus gramineus

Chang (2013)36 Refined Xingnao
powder

Epimedium, Radix polygoni multiflori, Astragali radix, Cassia twig, Ligusticum wallichii

Li  (2010)37 Naolingtang Radix polygoni multiflori 20 g, Epimedium 10 g, White ginseng 15 g, Rhodiola rosea 15 g, Eucommia ulmoides
10  g, Fructus psoraleae 5 g, Acorus gramineus 10 g, Fructus Cnidii 10 g

Lin  (2002)38 Tiaoxinfang Polygala tenuifolia, Codonopsis pilosula, Cassia twig, Poria cocos, Crude drug 4.67 g/mL
Wang (2002)39 Tiaoxinfang Polygala tenuifolia, Codonopsis pilosula, Cassia twig, Poria cocos, Crude drug 4.67 g/mL
Chen (2013)40 Wenpitongluokaiqiaotang Astragali radix 30 g, Radix polygoni multiflori 10 g, Acorus gramineus 10 g, Bitter cardamon 10 g, Gynostemma

pentaphylla 10 g, Prepared rehmannia root 20 g, Panax notoginseng 10 g
Liu  (2010)41 Yizhijiannao granules Epimedium, Dipsacus, Cynomorium songaricum, Acanthopanax senticosus, Semen platycladi, Leech, Panax

notoginseng, Crude drug 5.5 g
Zhang (2009)42 Yizhitang Epimedium 30 g, Acorus gramineus 10 g, Ligusticum wallichii 15 g, Salvia miltiorrhiza 30 g, Bitter cardamon

15  g, Radix paeoniae rubra 10 g, bile arisaema 10 g, Rheum officinale 3 g, Fructus aurantii 15 g, Liquorice 10 g,
Panax notoginseng 6 g

Peng (2009)43 Yizhijiannao granules Epimedium, Dipsacus, Cynomorium songaricum, Acanthopanax senticosus, Semen platycladi, Leech, Panax
notoginseng, Crude drug 5.5 g

Yan (2007)44 Zhijingkoufuye Polygonatum 15 g, Ganoderma 15 g, Semen juglandis 15 g, Pine nut kernel 15 g, Prepared rehmannia root 12 g,
Radix ophiopogonis 12 g, Schisandrin 12 g, Angelica sinensis 12 g, Radix curcumae 12 g, Salvia miltiorrhiza 30 g
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.5. Publication bias

The result of Egger’s test represented no statistically significant
ublication bias (p = 0.31). In terms of ADL performance, the result
f Egger’s test revealed no statistically significant publication bias
p = 0.64).

. Discussion

We  conducted a systematic review and meta-analysis
o evaluate the efficacy of CHM on cognition and ADL in
atients with AD. Our findings indicated that the CHM may
nhance the cognitive function and ADL compared with
onventional drug therapy, at least as effective as other

rugs. However, overall risk of bias prevents the firm con-
lusion. The results need to be interpreted with caution,
specially for practitioners who recommend prescriptions to
atients.
Pooled analysis indicated that after taking CHM, AD patients can
improve their abilities in terms of cognition and activity with sig-
nificant effect. Although several studies failed to show the superior
effects of CHM on cognitive function and ADL compared with con-
ventional drugs, these results may  be interpreted as the equivalent
effects of CHM with conventional drug therapies.15,17,20,36,46 In the
Chinese medical theories, the multi-herbs of CHM may have syner-
getic effects on to regulate the Amyloid beta and calcium disorder,
as accumulating Amyloid beta and calcium disorder are associ-
ated with the physiology pathology of AD.47–49 For example, CHM
(i.e., Yizhi formula) can reduce the A� aggregation and calcium ion
activity, and further improve the memory abilities in A�-induced
mice.50,51 Not only CHM regulated immune-neuroendocrine func-
tions and hemorrheology, but also altered cognitive dysfunction.52

Taken together, the CHMs seem to have great benefits to the relief of

patients with AD though changing or regulating signaling pathways
(e.g., calcium, enzyme), neuroregeneration, and even reducing A�
concentration.53,54
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Table  3
Methodological Quality of the Included Studies

Study Random
sequence
generation

Allocation
concealment

Blinding of
participants
and personnel

Blinding of
outcome
assessment

Incomplete
outcome data

Selective
reporting

Other bias

Zhang (2018)14 ? ? − ? + ? ?
Liu  (2013)15 ? ? − ? + ? ?
Wang  (2015)16 ? ? + + + ? ?
Yang  (2013)17 ? ? − ? + ? ?
Ding  (2009)25 + + − ? + ? ?
Li  (2002)26 ? ? − ? + ? ?
Jia  (2018)27 + ? − ? + ? ?
Jin  (2017)28 ? ? − ? + ? ?
Wang  (2013)29 ? ? − ? + ? ?
Fu  (2012)30 ? ? − ? + ? ?
Zhou  (2001)31 ? − − ? + ? ?
Zhu  (2010)32 ? ? − ? + ? ?
He  (2013)33 + ? − ? + ? ?
Zhou  (2007)34 ? ? − ? + ? ?
Gao  (2004)35 ? − − ? + ? ?
Chang  (2013)36 ? − − ? + ? ?
Li  (2010)37 ? ? − ? + ? ?
Lin  (2002)38 ? ? − ? + ? ?
Wang  (2002)39 ? ? − ? + ? ?
Chen  (2013)40 + ? − ? + ? ?
Liu  (2010)41 ? ? − ? + ? ?
Zhang  (2009)42 − − − ? + ? ?
Peng  (2009)43 − − − ? + ? ?
Yan  (2007)44 ? ? − ? + ? ?

Note:“+” low risk of bias; “?” unclear risk of bias; “−” high risk of bias.

Fig. 2. Forest plot showing the effect sizes of Chinese herbal medicine on cognitive function compared to conventional drugs. CHM: Chinese herbal medicine. The white circles
represent the point of standardized mean difference. Lines represent 95% confidence intervals. The diamond shows the summary statistic. And p-value <0.05 represents that
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he  Chinese medicine is significantly more effective than control group (convention

We  would like to acknowledge several limitations in this cur-
ent review study. First, although the present systematic review
nd meta-analysis was not registered in PROSPERO, we tried to

void the bias in the post hoc analysis. Second, there are several
ntrinsic caveats in the primary studies and they may  affect the
uality of this study. Third, original authors did use proper sample
gs) in treating cognition.

size calculation, and this may  underestimate the efficacy of inter-
vention. Fourth, we did not perform meta-regression to find the
cause of heterogeneities and this may  exaggerate the effects of the

treatment. Finally the prescription and doses of CHMs were vary
according to the studies and these may  occur the heterogeneity of
meta-analysis.
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Fig. 3. Forest plot showing the effect sizes of Chinese herbal medicine on activity of daily living compared to conventional drugs. CHM: Chinese herbal medicine. The white
c fidenc
t ntiona

C
f
i
r

F

p

A

K
a
t
d

C

D

S

t

R

ircles  represent the point of standardized mean difference. Lines represent 95% con
hat  the Chinese medicine is significantly more effective than control group (conve

In conclusion, the results of this systematic review suggest that
HM treatment may  have potential effects on improving cognitive
unction and ADL for individuals with AD. However, the evidence
s limited because of high risk of bias of included studies. Further
igorous studies are needed to confirm the efficacy.
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