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This study aimed to analyze and summarize the existing evidence regarding herbal medicine treatments for amyotrophic lateral
sclerosis (ALS). Studies on herbal medicine treatment in patients with ALS were searched within English, Chinese, Japanese, and
Korean databases up to July 31, 2021. In the selected studies, we collected the following information: the first author, year of
publication, country, language, study methodology, sample size, demographic characteristics of the study participants, disease
duration, diagnostic criteria, treatment method, treatment periods, evaluation tools, results, and side effects. The organized data
were classified and analyzed narratively. This study included 59 studies. The first clinical study on the effect of herbal medicine was
published in 1995; moreover, most studies were conducted in China. Among the 59 selected studies, 47.5% were observational
studies, including case reports and case series. Moreover, there was one meta-analysis. The El Escorial criteria were the most
commonly used diagnostic criterion for ALS; moreover, the ALS functional rating scale was the most common evaluation tool.
Buzhongyiqitang, Sijunzitangjiawei, and Jianpiyifeitang were the most commonly used herbal medicines, with anti-inflammatory,
protein aggregation, and anti-oxidant effects. There remain evidence of gaps in the effectiveness of herbal medicine for ALS. To
allow effective treatment of patients with ALS using herbal medicine, large-scale and rigorously designed high-quality clinical

studies should be performed.

1. Introduction

Amyotrophic lateral sclerosis (ALS) is a representative
motor neuron disease involving invasion of the upper and
lower motor neurons. The cerebral cortex, brainstem, and
spinal motor nerves are selectively invaded, which results in
gradual muscle weakness and death from respiratory muscle
paralysis within 2—4 years [1]. The disease was first reported
by Charles Bell in 1824 and was termed ALS in 1874 by Jean-
Martin Charcot, who linked the symptoms to neurological
problems [2]. ALS is also termed Lou Gehrig’s disease after
a famous baseball player, Lou Gehrig, who suffered from the
disease in 1939 [3].

Approximately 90% and 10% of ALS cases are sporadic
and familial, respectively. However, the ALS prevalence rate
in South Korea remains unclear. A recent study reported an

ALS incidence of 0.6 to 3.8/100,000 per year, with men
having a slightly higher prevalence rate than women. The age
of onset for sporadic and familial ALS is 58-63 years and
47-52 vyears, respectively; moreover, the incidence rate
rapidly decreases after the age of 80 years. Familial ALS is
mainly associated with mutations in genes, including su-
peroxide dismutase 1 and transactive response DNA-
binding protein. The cause of sporadic ALS is unknown;
however, it involves environmental and genetic risk factors.
The underlying pathogenesis of motor neuron degeneration
in ALS is protein aggregation and glutamate-induced ex-
citatory toxicity. Neuroinflammation is crucially involved in
motor neuron cell death in ALS by accelerating the disease
progression; moreover, oxidative stress contributes to motor
neuron damage. However, details regarding the underlying
mechanism remain to be elucidated [1, 4-6].
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Currently, the Food and Drug Administration-approved
drugs for ALS treatment are riluzole and edaravone. Riluzole
is an anti-glutamate drug that can extend the lifespan by 2-3
months, while edaravone is an anti-oxidant drug primarily
used for post-stroke recovery. However, these drugs cause
side effects, including diarrhea, fever, nausea, vomiting,
dizziness, and fatigue; moreover, there is currently no
treatment that can fundamentally cure or stop ALS pro-
gression [7].

Therefore, patients with ALS and their families can
consider complementary alternative medicine (CAM) for
ALS treatment. A Chinese study [8] reported that 99% of
patients with ALS underwent integrative therapy (IT);
moreover, a recent South Korean study [9] reported that
every patient who participated in the survey received CAM
treatment. In a German questionnaire study [10], 54% of
patients with ALS reported having received CAM treatment.
These findings suggest that CAM treatment is often used in
both Western and Eastern societies.

Herbal medicine is a key CAM therapy; moreover, it may
serve as an alternative when no fundamental treatment is
available. In particular, in East Asian countries such as
China, Korea, and Japan, traditional East Asian herbal
medicines, which reflect regional characteristics and share
basic concepts, have been applied to the treatment of various
diseases. Therefore, in these countries, there is a constant
demand for treatment using traditional East Asian herbal
medicines for intractable neurological diseases, such as ALS,
that cannot be significantly effective with conventional
therapies alone [8, 9]. In response to that demand, research
using traditional East Asian herbal medicines continues. As
a result, there are currently active studies on whether herbal
medicines with anti-glutamate, protein aggregation in-
hibition, anti-inflammatory, and anti-oxidant properties can
be used for ALS treatment. However, there remains a lack of
evidence regarding herbal medicine treatment for ALS [4].
Therefore, this study aimed to assess and analyze evidence
regarding the effects of herbal medicine for ALS treatment
and identify future research directions.

2. Materials and Methods

This was a scoping review of clinical studies on herbal
medicine for ALS treatment. A scoping review is a research
method that rapidly maps key concepts, sources, and evi-
dence types supporting the research area. This helps identify
gaps in evidence by determining areas with insufficient
research areas based on conclusions from the literature
regarding the status of overall research activity. This study
was conducted in sequence following the scoping review
guidelines suggested by the Joanna Briggs Institute and
based on the checklists of Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for
scoping review (PRISMA-ScR) [11, 12].

2.1. Literature Selection Criteria

2.1.1. Research Questions. 'This study aimed to analyze
studies on herbal medicine treatment for ALS to assess the
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treatment effects, evidence regarding the effects, and the type
of future studies required for further evidence.

2.1.2. Research Design Type. This study aimed to examine
and connect the contents regarding the research questions.
Therefore, we included various types of clinical studies,
including case reports, retrospective and prospective ob-
servational studies, clinical trials, narrative reviews, sys-
tematic reviews, and meta-analyses.

2.1.3. Research Subject Type. This study included patients
with confirmed ALS. We included studies that reported ALS
diagnosis without specifying the diagnostic criteria. How-
ever, studies that presumed an ALS diagnosis were excluded.
Moreover, we excluded studies on ALS comorbid with other
diseases, including myasthenia gravis and progressive
muscular atrophy. Additionally, we excluded studies on cell
and animal models that were not conducted on humans.

2.1.4. Intervention Type. We included studies that provided
oral herbal medicine treatment as an intervention, regardless
of the dosage form. We included typical types of herbal
prescriptions, including traditional Chinese medicine
(TCM), traditional Korean medicine (TKM), and Japanese
Kampo medicine, which have been mainly used as tradi-
tional medicine in Northeast Asian countries. Moreover, we
included studies that used herbal medicine in combination
with other treatment methods or that compared the effects of
herbal medicine with those of other treatments. We ex-
cluded studies that assessed vitamins and other food sup-
plements, as well as herbal products and extracts that are not
commonly used in traditional medicine in Northeast Asian
countries, including South Korea, China, Japan, and Taiwan.
Moreover, medicinal herbs that are currently not being used,
including bear gall bladders, were excluded.

2.1.5. Research Measurement Type. All study results, in-
cluding changes in clinical symptoms, measurement of
various evaluation tools, total effective rate (TER), and the
average symptom score after herbal treatment, were
assessed. We excluded studies that did not state the effects of
herbal medicine treatments.

2.2. Literature Search Strategy. We used the following eight
online databases: Medline, Embase, Cochrane, Scopus,
Chinese National Knowledge Infrastructure, Citation In-
formation by National Institute of Informatics, National
Digital Science Library, and Oriental Medicine Advanced
Searching Integrated System. The last search date was until
July 31, 2021. The search terms used in this study were based
on MeSH terms of studies on identical topics; moreover,
natural words were selected with respect to various ex-
pressions and similar words used in different studies. Based
on the Medline search strategy, we converted search terms to
include the characteristics of each database. The search
expressions are shown in Appendix 1. There was no language
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restriction to allow review of a wide range of literature;
moreover, gray literature, including theses and reports, was
included. Endnote X9 was used to manage the studies.

2.3. Data Analysis. First, the title and abstract of each study
were reviewed; subsequently, the full texts of studies that met
the selection criteria were reviewed. Each paper was
reviewed regardless of the original language, and when the
professional translation was required, a translation expert in
the relevant language was consulted. Two researchers (Suh
W] and Seo YN) independently reviewed the literature. In
cases of disagreement, the studies were reviewed together to
reach a consensus. When a consensus could not be reached,
a third researcher (Kwon S) was consulted.

The selected studies were reviewed; moreover, the
contents of each study were organized based on the data
collection form. The form included the first author, year of
publication, country, language, research methods, number
of study participants, demographic characteristics of the
participants, study duration, diagnostic criteria, treatment
method, treatment duration, evaluation tools, outcomes,
and side effects. The country was based on the location of the
author’s organization/institute; moreover, the language re-
ferred to the language used to write the manuscript. The
research methodology was largely divided into observational
studies, intervention studies, and literature studies based on
the classification of research methods used by the National
Institute for Health and Care Excellence, which were further
divided into case reports, case series, prospective and ret-
rospective observational studies, randomized control stud-
ies, narrative reviews, systematic reviews, and meta-analyses.
Case reports describe the intervention and results of the
patient cases. A single case was referred to as a single case
report, while two or more cases were classified as a case
series. Observational studies on natural interventions were
divided into prospective and retrospective observational
studies. Before-and-after studies compared the results before
and after the interventions. Randomized control studies
included clinical trial studies where participants were ran-
domly assigned to an experimental or control group with
a certain follow period for assessing specific outcomes.
Systematic review studies referred to studies that used ex-
plicit and systematic methods to identify, evaluate, and
summarize the literature using predefined criteria. If there
was no explanation regarding the criteria, those studies were
considered narrative review studies. Meta-analyses statisti-
cally combine and analyze the findings from at least two
studies. Studies that performed meta-analysis after a sys-
tematic review of the literature were considered meta-an-
alyses. Studies without a clearly specified methodology were
assigned to the most appropriate group based on the study
contents. Demographic characteristics of the study partic-
ipants included sex and age. The diagnostic criteria used to
confirm ALS are summarized. In case no diagnostic criteria
were mentioned, we assessed the tests performed for

diagnosis, excluding clinical symptoms. All evaluation tools
used in the studies were reviewed; moreover, those that
yielded meaningful results were separately summarized.
Subsequently, the organized data were classified and ana-
lyzed based on the research methods.

3. Results

3.1. Literature Selection. We searched 746 studies; among
them, we reviewed the titles and abstracts of 472 studies
after excluding 274 duplicates. In case the abstract was
unavailable, the full text was reviewed. We excluded 3
studies without abstract and full text, as well as 366 articles
that did not meet the selection criteria. The full text of the
remaining 103 studies was reviewed; among them, 44
studies were excluded based on the selection criteria as
follows: 8, 25, 6, 3, and 2 studies that did not have the full
text, did not satisfy the type of study participants, did not
use herbal medicine treatment, did not mention the effects
after herbal medicine treatment, and were duplicates, re-
spectively. Finally, 59 articles were included in the analysis
(Figures 1 and 2).

3.2. General Characteristics of the Literature. To assess the
general characteristics of the literature, the studies were
cataloged and analyzed according to the year of publication,
research method, country, and language. Tables 1 and 2
summarize the results.

3.2.1. Year of Publication. Related studies were first pub-
lished in 1995; moreover, approximately 73% of the included
studies were published from 2010 to 2019 (Figure 2).

3.2.2. Research Methods. All 59 studies were research papers
with 28 observational studies [8, 13-39], 20 intervention
studies [40-59], and 11 literature studies [4, 7, 60-68].
Among the 28 observational studies, 19, 6, 2, and 1 were case
reports [13-31], case series [32-37], retrospective observa-
tional studies [38, 39], and prospective observational studies
[8], respectively. Among the 20 intervention studies, 12 were
before-and-after studies [40-51], while 8 were randomized
control studies [52-59]. Among the 11 literature studies, 7,
3, and 1 were narrative review studies [7, 60-65], systematic
review studies [4, 66, 67], and meta-analysis studies [68],
respectively.

3.2.3. Country of Study. All the studies were conducted in
China and  South  Korea.  There  were 39
[4, 8,13, 18, 19, 24-26, 29-34, 39-41, 44-58, 60-65, 68] and
20 (7, 14-17, 20-23, 27, 28, 35-38, 42, 43, 59, 66, 67] studies
conducted in China and South Korea, respectively.
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F1GURe 1: PRISMA flow chart of the study selection process.

3.2.4. Language. Regarding the language, 34, 14, and 11
studies were published in Chinese [13, 18, 19, 24-26, 30-34,
39-41, 44-53, 55-57, 60-65, 68], Korean [14-17, 22, 23,
27, 36-38, 42, 43, 66, 67], and English [4, 7, 8, 20, 21,
28, 29, 35, 54, 58, 59], respectively.

3.3. Research Trends Based on Research Methods

3.3.1. Observational Study

(1) Single Case Study. Among the selected studies, single case
studies were the most common (19 studies) [13-31]. Apart
from 4 studies [13-16], all case studies were published after
2010; moreover, 10 and 9 studies were published in South
Korea  [14-17, 20-23, 27, 28] and China
[13, 18, 19, 24-26, 29-31], respectively.

The study participants were 12 men and 7 women. The
age of the participants ranged from 32 to 64 years; however,
Lu and Zhao [26] did not mention the age of the partici-
pants. Two, seven, six, and three participants were in their
30s, 40s, 50s, and 60s, respectively, with a mean age of 49.22
years. Three, two, ten, three, and one participant developed
ALS within 1 year, 1-2 years, 2-3 years, 3-4 years, and 6
years, respectively.

Qui et al. [29] used the El Escorial criteria for ALS di-
agnostic criteria; furthermore, 16 studies used electromy-
ography (EMG) without specifying the diagnostic criteria
[13-22,24-28, 31]. Seven, two, and one study reported using
magnetic resonance imaging (MRI) [14-17, 22, 26, 28], nerve
conduction study (NCS) [14, 24], and genetic tests [20],
respectively. Jeong et al. [21] conducted other various tests in
addition to EMG; furthermore, Jo et al. [23] and Cao et al.
[30] did not specify the diagnostic methods.

Four studies provided herbal medicine treatment as the
only intervention [13, 25, 26, 30], while the remaining
studies reported simultaneously using other treatments.
Herbal medicines that were repeatedly used included
Mazirensan [20, 21], Buzhongyiqitangjiajian [18, 24], Shi-
quandabutang [14, 23], Wujiapitang [20-22], Wugongtang
[20-22], Wugongtangjiawei [21, 22], Dihuangyinzi
[21, 22, 29], and Huanggiguizhiwuwutang [13, 19]. Com-
bination treatments that were provided simultaneously with
herbal medicines included riluzole [14-16, 29], trihex-
yphenidyl [20], acupuncture [15-17, 19-23, 27, 28, 31],
pharmacopuncture [20-22, 28], burning acupuncture [17],
electroacupuncture [17, 24], cupping therapy [17], mox-
ibustion [18], Huangqi injection [18], exercise [15, 16],
physical therapy [17, 23], manual therapy [23], and non-
invasive BiPAP (bilevel positive airway pressure) ventilator
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Figure 2: Distribution of literature status according to year. Bubble size: the number of corresponding literature. RCT: randomized

controlled trial.

[22]. The treatment duration differed across the studies,
which ranged from 11 days to 12 years.

Clinical symptoms were assessed based on the ALS
functional rating scale (ALSFRS) [14-17, 23, 27, 28], Medical
Research Council (MRC) muscle scale [19, 28], Korean
Oswestry Disability Index (K-ODI) [17], Simplified Nutri-
tional Appetite Questionnaire score [21], global assessment
scale [27], gait distance [27], weight [15, 21], body mass
index [21], creatinine kinase level [28], saturation by pulse
oximetry (SpO,) [22], end-tidal CO, concentration [22],
exhaled tidal volume [22], and clinical symptoms
[13-20, 23-26, 29-31]. Clinical symptoms that improved
after herbal medicine treatment included weakness, tongue
numbness, gait ability, giddiness, lumbar pain, dysarthria,
breathing, fatigue, stomach discomfort, constipation, mental
state, loss of appetite, sweating, redness, muscle cramps,
insomnia, dyspepsia, and sialorrhea. No studies reported on
the safety and side effects. Table 2 summarizes the details.

(2) Case Series Studies. Six case series studies were included
[32-37]; among them, two, one, one, one, and one study
were published in 1999 [32, 33], 2002 [34], 2003 [35], 2007
[36], and 2009 [37], respectively. Three and three studies

were published in South Korea [35-37] and China [32-34],
respectively.

These case series included 119 participants [32-37].
Excluding 18 participants included in the study by Kwon
[35], which did not specify the sex, 60 and 41 of the
remaining 101 participants were male and female, re-
spectively. The mean age of the participants in the case
series studies was 46 years, with the exclusion of partic-
ipants in the studies by Cheng [33] and Kwon [35], which
did not mention the mean age of the participants. The
mean disease duration was 5, 1.67, and 4.75 years in the
studies by Liang [32], Byun et al. [36], and Ryu et al. [37],
respectively. In a study by Luo et al. [34], 2, 9, 8, and 7 of
the 26 participants had ALS for a mean duration of >1
year, 1-2 years, 2-3 years, and 3-4 years, respectively.
Cheng [33] and Kwon [35] did not mention the mean
disease duration.

Luo et al. [34] used 3,200 diagnostic criteria for medical
diseases to diagnose ALS. Three studies reported conducting
EMG without mentioning the diagnostic criteria [32, 33, 35];
moreover, one study performed a biopsy examination to
confirm ALS [35]. Byun et al. [36] and Ryu et al. [37] did not
mention a diagnostic method.



TaBLE 1: General characteristics of the included literature (N = 59).

Variables Categories n (%)
1995-1999 4 (6.8)
2000-2004 7 (11.9)
Publication year 2005-2009 6 (10.2)
2010-2014 19 (32.2)
2015-2019 23 (40.0)
Observational studies 28 (47.5)
Case report 19 (32.2)
Case series 6 (10.2)
Retrospective study 2 (3.4)
Prospective study 1(1.7)
Experimental studies 20 (33.9)
Research methodology Bef(l))re—and—after study 12 (20.3)
Randomized controlled trial 8 (13.6)
Literature studies 11 (18.6)
Narrative review 7 (11.9)
Systemic review 3 (5.1)
Meta-analysis 1(1.7)
China 39 (66.1)
Country Korea 20 (33.9)
Chinese 34 (57.6)
Language Korean 14 (23.7)
English 11 (18.6)

None of the studies used herbal medicine as the only
intervention, with all six studies providing herbal medicine
treatment together with other treatments. Herbal medicine
that were repeatedly used included Yangzuezhuangjinjian-
buwan [35, 37], Banxiaxiexintang, Buzhongyigitang,
Bufeiyangyingjian, Qingzinreduotang, Qingzinlianzitang,
Taorenchengqitang, Jiaweixiaoyaosan, Qiangjijianli oral
liquid, Qiangjiling, Guzhenyinzi+ Buzhongyiqitang, Gui-
pitang + Wendantang, Xiangshapingweisan, Xiang-
shayangweitang,  Erchentang,  Erchentang+ Siwutang,
Renshenbaidusan, Renshenyangweitang, Zhengchuanjia-
weierchentang, Zhenganxifengtangjiajian, Magianzi pow-
der, Bawutang, Sangifuweiruansuowan, Xiaojinglongtang,
Weizheng decoction, Yangyingjian, and Liujunzitang.
Combination treatments that were provided with herbal
medicine included riluzole [36, 37], acupuncture
[32, 33, 35-37], pharmacopuncture [35], moxibustion [37],
Huanggqi injection [34], physical therapy (Qigong) [33], and
Tuina therapy [34]. The treatment duration ranged from 1 to
24 months.

The assessed outcomes included the ALSFRS [35-37],
ALS severity scale (ALSSS) [37], TER [32-34], and clinical
symptoms [35, 37]. None of the studies reported safety and
side effects. Table 3 summarizes the details.

(3) Retrospective Observational Study. We included two
retrospective observational studies [38, 39]; among them,
one was published in 1997 [38] in Korea, while the other was
published in 2017 in China [39]. The two studies included
305 participants (181 males and 124 females). In the study by
Jeon et al. [38], the mean age of the participants was 52.4
years. Li et al. [39] did not report the mean age of the
participants. None of the studies reported the mean disease
duration. Li et al. used the El Escorial criteria for ALS
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diagnosis, while Jeon et al. [38] used the diagnostic criteria of
Jokelainen et al. Table 4 summarizes the details.

Jeon et al. [38] investigated the medical records of 17
hospitalized patients who were diagnosed with ALS; fur-
thermore, they assessed the distribution of age and sex, ALS
type, the period from onset to visiting an oriental hospital,
hospitalization period, neurological signs, treatment
method, and outcomes. Herbal medicine was the most
common treatment method (17 (100%)), followed by acu-
puncture (16 (94.1%)), physical therapy (7 (41.2%)), mox-
ibustion (5 (29.4%)), and cupping therapy (4 (23.5%)).
Frequently prescribed herbal medicines included Buzhon-
gyiqitang, Shiquandabutang, and Qingzaotang. Treatment
outcomes included clinical symptoms such as muscle
weakness, muscle atrophy, and speed disorder. These clinical
symptoms were improved, unchanged, and aggravated in 4
(23.5%), 8 (47.1%), and 4 (23.5%) cases, respectively.

Li et al. [39] assessed the medical records of 288 hos-
pitalized patients with ALS and analyzed the treatment
methods, survival rate, and pattern identification types. In
total, 152 (52.8%), 23 (8%), and 113 (39.2%) patients un-
derwent herbal medicine treatment only, riluzole treatment
only, and combination treatment with herbal medicine and
riluzole, respectively. There was no significant among
treatment difference in the survival period, as well as the 3-
and 5-year survival rates. Analysis of the pattern identifi-
cation types revealed 112 (39%) cases of spleen-stomach
weakness pattern, 97 (34%) cases of spleen-kidney weakness
pattern, 42 (15%) cases of liver-kidney yin deficiency pattern,
27 (9%) cases of phlegm-dampness pattern, 7 (2%) cases of
static blood pattern, and 3 (1%) cases of dual deficiency of qi
and yin pattern.

(4) Prospective Observational Study. We included one pro-
spective observational study conducted by Pan et al. [8] in
China that was published in 2013. Specifically, Pan et al.
conducted a questionnaire on 231 patients with ALS (148
men and 83 women) who were treated at 12 hospitals in
Shanghai to analyze the basic characteristics, current status,
and reason for undergoing IT, use of herbal medicine, and
integrated treatment efficacy and cost. The mean age of the
participants and disease duration was 62.3 years and 2.1
years, respectively. The El Escorial criteria were used to
diagnose ALS. Table 5 summarizes the details.

Moreover, 299 (99%) participants reported using at least
one integrative treatment. The main integrative treatment
used included vitamin E (95%), coenzyme Q10 (95.47%),
herbal extraction (94.8%), herbal decoction (90.6%), mul-
tivitamin (91%), and vitamin C (86.69%). The reasons for
undergoing IT included weakness, fatigue, muscle atrophy,
and delayed disease progression. The most commonly used
herbal extracts included Jinkui Shenqi pills (Geumgwe-
singihwan in Korean; 13.09%), Buzhong Yiqi pills (Bojun-
gikgihwan in Korean; 11.32%), Jianpi pills (Geonbihwan in
Korean; 9.29%), Yangxue Qingnao granules (7.15%), Con-
grong Tongbian oral liquid (5.86%), and Baohe pills
(Bohwahwan in Korean; 3.89%). Chinese herbal decoctions
included Sijunzi decoction (Sagunjatang in Korean; 14.70%),
Bazhen decoction (Paljintang in Korean; 12.34%), Shiquan



Evidence-Based Complementary and Alternative Medicine

91008 UBSUIIIZBIA (2]
Gueyrdern
21008 DVNS pue ‘TINg OHW/NMm amjoundooeurreyq wg omer Hmmﬁw.: %%55 $199) eI ¢ 7 cc W voroy (€1027)
1yStom Apoq Sursearouy Jqfom ampundnoy SueBuodnp DN Te 1
R e Suoa(
pod fzurAsuenyIq
sampundoseurreyd UBSUSIIZRI Sunsay [oz]
swoyduifs ampundnoy : : (€102)
uorjeAles JuIseardd( we Sueyrdernp RJiElicts) A7 19 N eaIOY -
[es1urD (paddoss) SuerBuoSn g - Te 3
[ApruaydAxoyriy, Suos(
areos
duons Spsnw [61]
S[OSNW pUB ‘SSAUTZZIP AN amjpundnoy w ¢ SuenmnmryzmSibSuenyy DN L¢ i q  eury) Am.ﬁmow
9red Suraoxdwy swoydwids mwﬁ
[earurd 1
(81]
- wmwwmm ey Sworduuds uonsSNqIKoN w pmby [e1o ruerfi(Suerd X eut (0107)
Awﬁmmﬂﬁ%m ip wucswz duwg [ea1uID uonoafur tbguenyy 8 uerfer(SueybiASuoyzng ONd ¢ s N o SRR
: : Suepm
Adexarp resrsdyq
ASYASTY Aderoyy Surddnp [21]
$31038 Y-SYASTV-A ! oIn d
] ; 1oundnoeo1d9[g NN (0102)
pue ‘sa100s [TO-Y ‘ured  1qO-M mpundno w | LSOUIDIPIW [8qI3Y [EIIAIS JO UONIRUIQUIO)) Az 43 W BaIOY e
yoeq mo[ Suraoxdwy  swoydwLs v ONd I
Suruing uodx
[earur )
ampundnoy
SYISTV ISIDIOXY [o1]
mEwa&w@zm wMEmsm swoydw4s amjpundnoy w E?ﬁ?w&s%v:&ﬁ N wg 0S d  BaIoy (¥002)
[eroey Suraoxduwy UBSORAOBIXIOMEI( OINA )
[earuId soznry [ 30 Wiy
Jydrom
eruojodAy Apog spoznyry [s1]
pue Ayjedorer SWASTV ENRIe G| wyg MWB?MMWWMMMMMMMM@WMMQ@ TN w9 09 d  BaIoy] (1002)
erdeydsAp Suraordwy  swoydwids amjpundnoy fomeRoUE} us ONH Te 32 yred
[eorur
remer(Gueynmeg
10Je[UA © U0 SYASTV Suenmeq N (¥1]
ssuapuadap Supnpay swojduw4s aoznryg wg Suerjoeysueyonpoy SON w g ov d  BaIOY] (0002)
. [estur[) Bueybif3uoyzng OINA Te 30 Wy
Sueinqepuenbryg
31ND 19)J8 9DULINIAI ON sworduwis Suenmig [eT1]
yduans eorui UONUIUW ON UOTUIW ON] SuenmnmryzmibSuenyy DINT ¥4 L€ W eulyD (s661)
spsnw Suraoxduy [eor 1opmod rzuerbejy np
uonjenp 4q 3seISIp JO (xead)
Surpuy jueoyrudig SOWOOINQ  UOTJUIAIUI IOYIQ Em?«woﬁ QUIDIPIW [eqIOH] pasouser] zOEw.EQ By  xog Anunon SHQMMM

's310do1 958D JO MIIANY 7 HTAV],



Evidence-Based Complementary and Alternative Medicine

o[eos
O[BS IPSMWDUN IR JO - opsntt amjoundooeurreyq Sueyiznjoeouedoefoeysomer( DA [82]
21035 2y} Ul d3ueYd ON OUN smound we Aok A¢ 934 N 'aIOy (9102)
ypundnoy JOBI)XD SISUdRIN eZIYLIKOA[D) DIND .
SPAJ MO Buisead@  Y-SYASTV [LRERI0)
[PA9] D
0ueISIp .
Sunyrem Jurseanuy d m%mwdw
SOTTWIDIIXD uunWE smmpundns omer(Sueyr(Suenyzidern g X a10 (<2
1omo] pue 1oddn Sur M.@ } v Pl uerfer(SuejSuenyrponyduer( OWd 9 (& d ! . %Mw@
a7} JO SSAUWYEIM Y} PIEM [e 13 WA
J0 Syo 2y Sunaordug SY5
andney Sunnpay [92]
qSuans swoydw4s onuaw oN Mg 4 <SOUIDIPIW [2qI3Y [BIIAIS JO UONRUIQUIOD) NI A7 uonuIw 4 e ($102)
spsnuwr pue 9nadde [earurD uerdrenys3ueyuaysng OING ON oeyy,
97838 Teyudwr Suraordury pue n
(7]
ySuans swoydw4s (¥102)
spsnut Surnosdu et UOHUIW ON A1 LSOUIDIPAUT [2qQISY [BIIAIS JO UOTIRUIQUIOD) OINA A1 1S W euryD NS
Suoyyz
Jydrom Sururen)
Jes
[eBuow pue yISuans [¥2]
apsnw Sursoxdwy mmMMNMW&m amjoundnoeondo[g wy uerfer(Sueybi{8uoyzng SON Az ¥ W euryD  (F107) nX
uonednsuod pue [EHD ONd pue ung
JIOJWODSIP [DeUWO)S
ondney Sunpay
g M.m%mwdm Aderory renuey [e2]
{[>oads pur uonauny A Aderoyy 1eorsAyg we Sueinqepuenbryg UOnUAUW ON w (g 6% W BaIOY (¥102)
K1oyexdsax Sururejurey  swoydwfs : : :
: A ampundnoy Te 30 of
[earurd
[— SuejoeoueSewruennyzgueoguasueq
M%MSEEO SuejoeoueSoeloeyg
dvdId 241 rooN SuenyzSueoGuasue
224 PUE OO AA amjoundooeurreyd Sueyderin —— k44
z B} rderl
20 dg Surureurepy Nouﬁ WOUIA-29g L¢ romer(3uerSuodn oW Az 95 N w10y (#102)
e 0ds amjoundooeurreyd e Te 30 997
Sueiduodn
pupuadojoog 3
amjpundnoy st i
rureduoafeddunyp
(1e34)
Surpuy jueoyrudig SOWI00INQ  UOTUIAIIUI IOYIQ vonemp QUIDIPOW [eqI9L] Aq ISLISIP JO By  xo9 Lnunop Ioyne
: S : : juauIeaI], o pasouderq  uopein(y e

‘ponunuo) g I1dVv],



Evidence-Based Complementary and Alternative Medicine

"WIN[OA [ePT} PI[eYXd
Q1A PUB fUOLBIJUDUO0D L)) [ePl}-PUd= TODIT ‘Anawrxo asind >£ uoneInjes ‘7Ods 9seuny auneaIn YD) Xopul ssewt ~€0@ ‘TING 9[eds JuawIssasse Rﬂoﬁm ‘SyD aareuuonsand) Anaddy reuoninnN payrdwis ‘OVNS
{[IOUN0D) Y2IeasAY [EITPAN DYIA XPpU] LNIqest(] A1samsQ uea1od TAQ-Y U-SYISTV-UBIOY Y-SYISTY - ‘PoSAN-SYASTV A-SUASTY [eds Suner [euonouny sisoId)os [erae] srydonofwe ‘SYISTY Apmis
uonPNPU0d dAIdU ‘SON ‘Surdewrt aoueuosax onoudews TYN Ayderdofuwronsad ‘DI ¢(s)Ieak A (s)PUO U £(S)oM ‘M £(S)Aep P D[R] ] D[R A "BISA], 2BAIISO) PUL BWOZIYY 12 XIpey BZIYLILIATD) “qIaF]
LINUO03T XIPEY JZIYLIONIIA JLIA[ES UIWIS 98I[BIOSJ “BUIOZIYY MPTUY) “BWOZIY JLUSWO[EWOF] X2}107) JBTUIWOIN XIpey SIYIUBILYDY XIpey ensoqid sisdouopon xipey reSensy ,, ‘payoads jou are spreja,

ssaugns anduoy swoyduus [1€]
pue squury 1oddn a1y . amjundnoy wy uer(er(Suejuoyzeq + SuejSuenyrpromnry DN £z $9 N eulgD (8102)
Jo ssamyeam Suraoxduuy o ‘Te 30 nr]
doors pue ‘oyedde
Aﬁmcmbm Jpsnuw [og]
Sursoxdwr ‘uonyequqy mamwwmwc% uonuIW ON M9 uerfer(SueytbiA8uoyzng + uemSuenyrpromnr] uonuaw oN Az Vas W eurgD (£102)
Jpsnuw Ysey [EHD Te 10 o)
joy “Guneams Juronpay
spmbry
uo wEMMMWMMWoEEH swoydwids (fpuowr T 1a)je L1 pudSuengq BLIOILID A¢ - 4 e GWM
msossﬁcoulusumaz:wm [EHO paddoss) apoznyry o . [PHO>SH TH . Te 39 n1O
Surrmbai 10N
(1eak)
Surpuy jueoyrudig SOW00INQ  UOTUIAINUI IOYIQ HMMWHMWH SUIDIPIW [eqIdH vomoﬁ@mﬁﬂ QMMMMW:MV By  xo5 Anunop Ioyne
. . 111

"panunuo)) g 14V],



Evidence-Based Complementary and Alternative Medicine

10

"a[eds AJ112A3s s1s012[0s [e1d)e] o1ydono ury ‘SSSTY PUe PasIAn-SYASTV-UedI0Y Y-UASTV-Y oredos Suner euonouny sisoraps [erd)e orqdonjofwe ‘QYISTY 21l 2A122
18103 gL £(S)TA A £(S)[IUOW I $3[RUI]  D[BUI ‘]| "BWOZIYY 19 XIPEY BZIYIILOA[D) PUE XIpey] JBTUOIRJ ‘BUWOZIY JLUILIBUIDUY X2)I100) LIPUSPOT[AYJ “BqIdH TIPawIdy ‘Snjoni MoAT UIUIdG aeInosny) XIpey
esdi(q ‘suacay Xipey eruuewyay ejeredard Xipey seIuURWYRY XIpeY Lma[dng ‘ewoziyy serpomsen) ‘winidrestod sniysun) 110 ‘eq[y ewoznpy Sipojf1den)y Xipey 2emsofig sisdouopo)) Xipey 1edensy,

uerfer(SuejSuajxueduoyy
uemnquer(ur(3uenyzonz3ue g

swojdwiss Sueyonparurzduid)
swoydwiAs [t 3[0ZN[LI UOTISNQIXOTA] BueizueuIzSUID (€]
ooy Suraoxduwy SSSTV >mpundnoy w1 SuejurxdIXeIXURY uonuaur ON Aery 0s I'T [4 ©2103] . (6002)
A-SYASTV SueybSuaypuaioey, ICRERVSY
- SuejGuorSurfoery
uestom3urdeys3uery
Sueinmeg
UBSNPIEqUIYSURY
Sueyuepua g + Sueyidimo
Suenmig + Suejuoyorg
Sueyrom3uefusysuay
Suejuayororomer(uenyoSuayy
Sueyrom3uefeysSuery [9€]
swoyduifs SWASTY  2pozn[ux axmpoundnd w9-¢' uesovAoerxtamerf uonuswW 0 £19° : : ©2I0 (£002)
pahep( 1T ! v omel Sueybi{3uoyzng B N L9l £es €0 € P T 1
uer(SurdSuedrong undg
Sueyuaydrg
SueybifSuoyzng + 1zukusyzno
uer(SuidSue g
uomn0d3p JuoyzIdo p
Sueyrzun(nry
Anqers
[eo130[0yo4sg amjoundnoeoseurreyd
swoydwifs SYASTVY WOUIA-33g UONUSW  UONUSW  UOHUIW [s€]
Sutrordu swojdwiAs smypundnoeooeure w9-¢ uemnquer(ur(duenyzonzdue g £sdoriq HNg .o .o .o 81 BIIOY (€002)
[ed0[ sUl I o) Ud N N N tomy|
uorssarSoxd ampundnoy
Jo uoniqryuy
RENEN
SIpaW
9%SL'89 WAL ¥aL Adviawy pumng, we pimby feao ueliiFueid xm %QEU HoNIE sy 11T oz eurd Aﬁmww
uonoafur tbduenyy SurBuerd) u:mo.:m& i, ON ! o
002°¢
(BuoBio)ddesayy uonUAW  UOTIUdW (e€]
%€T1°68 YHL gL [eo1sAyq wyz-9 uemonsuenIMnyIbueg DOINH o o 61:LT 9% BUIYD (666T1)
ampundnoy N N X SuayD
uonuaw #SOUPIpIW (eel
%916 AL RCAR amjpundnoy vZ [8qQIoY [e12A93S JO UOLBUIqUIOTD DOINH Lg (94 LiLT (4 BUIYD (6661)
1opmod 1zuerbey Suery
juaunean) (1eak)
Surpuy sowodn UOTJUSAINUI IOU) o QUDIPoW TeqId Aq pasouder OSESIP JO o3¢ ! oIS Anuno oyne
jueoyrudig % : F1WO co%ﬁ:ﬂ PIpo [Pq19H ap 'a uonemn oferAy :N) xo§  ordureg o Mbm

"SOLI9S S ) JO MITADY ¢ ATAV],



Evidence-Based Complementary and Alternative Medicine

11

TABLE 4: Review of retrospective studies.

Duration of

First author Sample  Sex  Average

(year) Country size (M:F) age disease Diagnosed by Outcomes
(average)
. . ... Analyzing the age of onset, clinical signs,
Jeon et al. . . Diagnostic criteria
(1997) [38] Korea 17 12:5 52.4 No mention by Jokelainen et al. ALS type, tlreatmenett Cmethods, outcomes,
Li et al. China 288 169: No No mention  El Escorial criteria ilnrjfli}\’/?ln;gatt: eafllélnifcéll\/?lsarr?ccliznrriscii
(2017) [39] 119  mention ’ Y

patients with ALS

M, male; F, female; ALS, amyotrophic lateral sclerosis; and TCM, traditional Chinese medicine.

TaBLE 5: Review of prospective Study.

First Sample  Sex  Average Duration of
author Country P & disease Diagnosed by Outcomes
size (M:F) age
(year) (average)
Panetal gy B, 21 Bl Escorial L e wamg 1T, Chinese medicine vones
(2013) [8] 83 : -y criteria : &b &

status, IT efficacy, and IT cost

M, male; F, female; y, year(s); and IT, integrative therapy.

Dabu decoction (Sibjeondaebotang in Korean; 8.31%),
Buzhong Yiqi decoction (Bojung-iggitang in Korean;
6.68%), Tianwang Buxin Dan (Cheonwangbosimdan in
Korean; 5.52%), and Guipi decoction (Gwibitang in Korean;
4.98%). Moreover, 63.23%, 24.69%, and 9.37% of the par-
ticipants answered that integrative treatment had no sig-
nificant effects, had mild effectiveness, and was effective,
respectively. Treatment outcomes were mostly subjective
improvement of clinical symptoms, including comfortable
mood, happiness, vitality, sleep, increased appetite, and
delayed disease progression.

3.3.2. Intervention Studies

(1) Before-and-after Study. There were 12 before-and-after
studies [40-51]; these studies have been consistently pub-
lished from 2001 to 2019. Two studies [42, 43] and ten
studies [40, 41, 44-51] were conducted in South Korea and
China, respectively. Kim et al.’s study [43] was a follow-up
study of a previous study [42]; moreover, studies by Li et al.
[46] and Luo [47] were conducted using the same
participants.

All 12 selected studies [40-51] were conducted pro-
spectively without a control group; moreover, the re-
searchers participated in the intervention. A total of 281
participants (192 men and 89 women) were included in the
studies. Seven studies did not specify the mean age of the
participants. The mean age of participants was 51.5, 50,
53.39, 55.65, and 55.9 years in the studies by Liu [40], Kim
et al. [42], Kim et al. [43], Zhao [48], Wu [49], and Wen et al.
[51], respectively. The average disease duration was 1.6 years
in the study by Liu et al. [41], 18 months in the studies by Sun
[44] and Zhao [48], 43.41 months in the studies by Kim et al.
[42] and Kim et al. [43], 17.2 months in the study by Zhong
[45], 18.74 months in the study by Wu [49], and 20 months
in the studies by Li [46], Luo [47], and Wen et al. [51].

El Escorial criteria were used for ALS diagnosis in eight
studies [42-49]. The remaining studies used the latest do-
mestic and foreign disease diagnosis guidelines [40], the
Chinese Medical Association Neurology Branch [41], and
the Chinese guidelines for the diagnosis and treatment of
ALS [50, 51]. These criteria were almost similar to the El
Escorial criteria and had been translated into Chinese.

Seven studies described herbal medicine-only treatment.
Liu et al. [41] administered combination therapy with
Huaggi injection. Kim et al. [42] and Kim et al. [43] ad-
ministered combination therapy with acupuncture, phar-
macopuncture, and needle-embedding therapy. Meng et al.
[50] administered acupuncture in combination, while Wen
et al. [51] provided riluzole with herbal medicine treatment.
Administered herbal medicines included Jianpibushen de-
coction [40], Jianpibushenxifeng decoction [41], Qiangji-
jianli capsule [41], Jianpiyifei decoction [44-48, 51], Cervus
elaphus powder [50], and Qiangshenjianpi decoction [49].
Among them, Jianpiyifei decoction was the most commonly
used (six studies) [44-48, 51]. In the studies by Kim et al.
[42] and Kim et al. [43], pungent-dispersing and warm-
relieving medicines for resolving phlegm, suppressing
cough, detoxifying, and alleviating edema were mixed and
used without a description being provided regarding the
prescription name or its contents. Treatment was provided
for as short as 8 to 9 months.

The assessed outcomes included the scores of the
ALSFRS [42-51], ALSSS [45], MRC muscle scale [40, 42, 43],
Norris [44], Appel [44], activities of daily living (ADL)
Barthel index [50], Kubota drinking water test [45],
Frenchay [45], dysphagia score [45], ALS assessment
questionnaire 40 [46, 48], pulmonary function test [48], TER
[40, 49, 51], average symptom score [40, 44, 47-51], EMG
[40], and clinical symptoms [41]. Clinical symptoms that
showed post-treatment improvement included speaking,
eating, arranging the bed, running, and stair-climbing.
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Most studies reported no side effects; moreover, three
studies did not mention safety and side effects [41-43].
Table 6 presents the details.

(2) Randomized Controlled Studies. There were eight ran-
domized controlled studies [52-59]; these studies have been
published consistently from 2012 to 2020. Seven studies were
conducted in China [52-58], and one study was conducted
in Korea [59]. These studies included 306 participants (201
men and 105 women). The El Escorial criteria were used for
ALS diagnosis in six studies [52, 54, 56-59]. Jin [53] used the
ALS diagnostic criteria, while Fang [55] used the Chinese
guidelines for the diagnosis and treatment of ALS, which is
similar to the El Escorial criteria.

Four studies [54, 55, 58, 59] administered herbal med-
icine treatment as an intervention, while two studies [56, 57]
combined herbal medicine treatment with general treat-
ment. The other two studies [52, 53] administered acu-
puncture and conventional Western therapy to the
experimental group. The herbal medicines used in these
studies included Jiaweisijunzitang, Ligitongbianxieding
decoction, Guiluerxianjiao, Jianpiyifei decoction, Jianpi-
liansetang, and Mecasin (also known as KCHO-1 or Gami-
Jakyak Gamcho buja decoction). The control groups re-
ceived riluzole or general treatment; moreover, four studies
administered herbal medicine placebo [52, 57-59]. The
treatment duration ranged from 14 days to 9 months.

Treatment outcomes included the scores of the ALSFRS
[53-55, 57-59], ALSSS [55], short form-36 (SF-36) or short
form-8 (SF-8) physical function [54, 59], Medical Research
Council scale for muscle strength (MRC) [59], Epworth
sleepiness scale [58], Hamilton rating scale for depression
(HRSD) [59], fatigue severity scale (ESS) [59], visual ana-
logue scale for pain (Pain VAS) [59], Kubota drinking water
test [55], Frenchay [55], dysphagia score [55], bulbar
symptoms self-score [55], mental fatigue score [56], pul-
monary function test [52, 59], creatinine kinase [59], body
weight [59], TER [52], average spleen deficiency symptom
score [56], average TCM syndrome score [53, 57], patient
global impression of change (PGIC) [59], and clinical
symptoms [52, 56, 58]. Table 7 summarizes the details.

No side effects were reported in three studies [53, 57, 58];
moreover, two studies did not mention the side effects
[55, 56]. Chin et al. [52] reported two cases of diarrhea in the
experimental group, while Pan et al. [54] reported two cases
of constipation and two cases of nausea in the experimental
group. Yang [59] reported two cases of anxiety, two cases of
cough, two cases of sputum, one case of insomnia, one case
of hyperlipidemia, one case of shoulder pain, one case of low
back pain, one case of tingling sense, one case of arm pain,
one case of frequent voiding, and one case of upper re-
spiratory infection in experimental group. The details are
summarized in Table 7.

3.3.3. Literature Studies

(1) Nonsystematic Review. We included seven nonsystematic
review studies [7, 60-65], with one study each being
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published in 2007 [60], 2011 [61], 2015 [62], 2016 [63], 2017
[64], 2018 [65], and 2019 [7]. One study [7] and six studies
[60-65] were conducted in South Korea and China,
respectively.

Qiu [60] classified ALS into the liver-kidney yin de-
ficiency pattern, spleen-stomach weakness pattern, and in-
vading lung pattern. Huqianwanjiajian, Buzhongyiqitang +
Shiquandabutang, and Baoyuanjian + Qingzaotangjiajian
were mainly used for liver-kidney yin deficiency patterns,
spleen-stomach weakness patterns, and invading lung pat-
terns, respectively. Moreover, TCM has been reported as
effective for improving symptoms such as shortness of
breath, fatigue, sweating, heart burning, and lumbar pain in
patients with ALS, as well as for extending the survival
period and improving the quality of life of patients, which
suggests the need for a well-designed study.

Zhao [61] classified ALS into the lung heat damaging
fluid pattern, spleen-stomach weakness pattern, liver-kidney
yin deficiency pattern, yin deficiency moving wind pattern,
and spleen-kidney yang deficiency pattern. The most
common treatments were Hugianwan, Dihuangyinzi, Baz-
hentang, Liuweidehuangwan, Zuoguiwan, Youguiwan,
Dabuyinwan, and Tongqiaohuoxuetang. The authors clas-
sified and analyzed clinical studies on herbal medicine
treatment for ALS based on the treatment method.

Xu et al. suggested that [62] Yiqiqiangjitang, Jianpi-
bushenxifeng  decoction, Zhiweitang, Qiangjinwan,
Fuyuanshengji granule, Jiweiling extraction, and Shengji-
giangjinzhichantang can be used as herbal medicines for
improving clinical symptoms, improving the quality of life,
and reducing the financial burden on patients.

Deng [63] analyzed studies on medicines, medicine
ingredients, prescriptions, and compounds used in cell and
animal models of ALS, as well as humans. These studies used
Huanggqi, Fuyuanshengji granules, Jianpibushen decoctions,
Bushenjianpishugan decoction, Guiluerxianjiao, Qiangjil-
ing,  Huangzitian,  Jianpiyifeitang,  Jiaweihuanggi-
jianzhongtang + Huanggqi injection, Jiaweijianbuhugianwan,
Qilongyigisan, Wumeiwan, Maqianzi powder, and tonifying
and replenishing medicinal prescriptions.

Mao [64] described findings regarding the effects of
Sijunzitang, Yisuitang, Fuyuanshengji granule, Huqianwan,
Jiweiling capsule, and Jiweiling injection on ALS. They
suggested that compared with riluzole treatment, herbal
medicine treatment had better outcomes in terms of cost and
patients’ quality of life.

Li and Zhan [65] described ALS as belonging to “wilting
disease” and “impediment disease.” They classified ALS as dual
deficiency of the lung-spleen pattern, dual deficiency of the
spleen-kidney pattern, liver-kidney yin deficiency pattern,
kidney yin, and yang deficiency pattern, and liver wind pattern
based on scleral pattern identification. Furthermore, ALS can
be classified into deficiency of original qi pattern, dual de-
ficiency of qi and blood pattern, static blood pattern, and
dampness obstruction pattern using gi-blood-phlegm-stasis
pattern identification, as well as into disease of collateral
vessels, governor vessels, and extra meridians using meridian
pattern identification. The treatment used in the related studies
included Qingjijianliyin; Qiangjijianli capsule; Qiangjijianli
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oral liquid; Shengyangyiweitang, Buzhongyigitang, and
Fujining capsule types 1 and 2; Buzhongyigitang+ Chai-
hushugansan; Mahuangfuzixixintang; Yigijianpibuyuantang;
Wenshenjianpishuangbu  decoction; Zibuganshenyigitang;
Rencanhajietang; and Magianzi powder.

Cai and Yang [7] analyzed studies on the CAM effects on
ALS and reported that herbal medicine treatment improved
disease symptoms. However, they indicated the need for
large-scale clinical trials to allow the development of ef-
fective herbal medicine treatments. Related studies in this
review used Buzhongyigitang, Jiaweixiaoyaosan, Ziyinjian-
ghuotang, Huolingshengji decoction, Dihuangyinzi, and
Jiaweisijunzitang for prescription.

(2) Systematic Reviews. We included three systematic re-
views [4, 66, 67]; among them, two studies were published in
2015 in Korea [66, 67] and one study was published in 2017
in China [4]. Kim et al. [66] reviewed 21 related studies to
summarize the therapeutic effects of oriental medicine and
TKM in patients with ALS. They observed that patients often
underwent combined oriental treatment with herbal med-
icine as the main treatment; moreover, it was difficult to
identify commonalities in selecting herbal medicine pre-
scriptions. None of the studies reported the cure for ALS.
However, combined oriental treatment was found to im-
prove the main ALS symptoms, including muscle weakness,
dysphagia, dysarthria, and respiratory muscle weakness,
which leads to long-term management.

Lee et al. [67] reviewed 18 studies, including retro-
spective observational studies, prospective clinical studies,
and case reports, on oriental medicine treatment for ALS in
South Korea. It was found that IT using herbal medicine,
acupuncture, and herbal acupuncture was the most com-
monly used; moreover, there were cases with short-term
positive improvements in the main ALS symptoms.

Zhu et al. [4] analyzed the literature to summarize the
characteristics of TCM and other drugs used for ALS pre-
vention and treatment. However, they did not mention the
number of studies reviewed. They found that tonifying
kidney, tonifying lung, tonifying qi, and modulating me-
ridian can be performed for treatment; moreover, TCM has
several benefits, including low treatment cost, minor side
effects, longevity, and improved quality of life.

(3) Meta-Analysis. Only Li et al. conducted a meta-analysis
after a systematic review of the literature [68]. This study was
conducted in China and published in 2016. They assessed the
efficacy and safety of tonifying and replenishing medicinal
prescriptions for ALS. Seven randomized controlled trials
were selected that analyzed 411 cases (257 and 154 cases in
the treatment and control groups, respectively). The El
Escorial criteria were used as the diagnostic criteria. The
treatment group received tonifying and replenishing me-
dicinal prescriptions, including Buyitangjiajian, Fuyuan-
shengji granule, Shengjigiangjinzhichantang,
Jiaweisijunzitang, and Yiqiqiangjitang. On the other hand,
the control group received riluzole except in one study. TER
was significantly higher in the treatment group than in the
control group; furthermore, the decrease in the Norris score

17

was significantly lower in the treatment group than in the
control group. Additionally, the decrease in the average
TCM syndrome score was significantly higher in the
treatment group than in the control group. Therefore,
compared with riluzole, TCM was more effective in delaying
disease progression without significantly improving or
treating the symptoms. However, TCM is cheaper than
riluzole and can be conveniently stored, which reduces the
economic burden on patients. There were no reports of
serious safety-related adverse events.

4. Discussion

We conducted a scoping review on Korean and other in-
ternational studies to understand the research trends in ALS
herbal medicine treatment. Regarding the year and format of
the published studies, studies on herbal medicine treatment
for ALS have been published since 1995. Moreover, ap-
proximately 70% of the studies were published from 2010 to
2019, which indicates that studies have been more actively
conducted in recent years. The included studies were con-
ducted in China and South Korea, with over 70% of the
studies being conducted in China. Accordingly, most of the
studies were published in Chinese (over 60%). Among the 59
selected studies, a majority were observational studies
(47.5%), followed by intervention studies (33.9%) and lit-
erature studies (18.6%). Further classification revealed that
case reports (single case reports and case series) and before-
and-after studies accounted for 42.4% and 20.3% of all the
studies, respectively. Randomized controlled studies and
narrative review studies accounted for 13.6% and 11.9% of
the included studies. Among the included studies, ran-
domized controlled trials, systematic reviews, and meta-
analyses have been published since 2012; moreover, only one
meta-analysis, which presented the highest level of evidence,
was published in China by Li et al. in 2016 [68]. To select
relevant studies, we searched for herbal medicines used in
South Korea, China, and Japan; accordingly, studies on other
herbal products and single extracts from other countries
were excluded. Consequently, the selected studies were
limited to East Asia. The ALS prevalence in South Korea is
low; therefore, it is difficult to recruit participants in South
Korea, which led to the inclusion of a significantly smaller
number of clinical studies conducted in South Korea
compared with those conducted in China. There is a need for
a review that includes a greater scope of interventions to
assess global research trends.

ALS is mostly diagnosed based on symptoms of pro-
gression of the upper and lower motor nerves, which are
mainly assessed through medical history and neurological
examinations. Furthermore, it is important to conduct
EMG, nerve conduction velocity tests, laboratory tests, and
imaging tests to exclude other possible nervous system
disorders with similar symptoms, including peripheral
neuropathy, muscle disease, neuromuscular junction dis-
ease, and central nervous system disease [1]. The most
commonly used diagnostic criteria are the El Escorial criteria
revised in 2000 (Table 8). These diagnostic criteria are based
on identifying lower motor neuron abnormalities through
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TaBLE 8: Summary of the revised El Escorial Diagnostic criteria for ALS.
Diagnosis Involved segments

Clinically possible ALS

Laboratory-supported
probable ALS
Clinically probable ALS
Clinically definite ALS

UMN and LMN signs in one region; UMN signs in at least two regions; or UMN and LMN signs in two
regions without UMN signs rostral to the LMN signs

UMN signs in one or more regions and LMN signs in at least two regions defined by electromyography

UMN and LMN signs in two regions with some UMN signs rostral to the LMN signs
UMN and LMN signs in three regions

UMN: upper motor neuron and LMN: lower motor neuron.

clinical symptoms and EMG, assessing upper motor neurons
through clinical manifestations [69], and evaluating the
invasion level in the soft, cervical, thoracic, and lumbar
plexus [69]. Among the 59 selected studies, only 19 studies
(approximately 32%) mentioned the El Escorial criteria
[8, 29, 39, 42-49, 52, 54, 56-59, 66, 68]. In China, there are
diagnostic criteria similar to the El Escorial criteria, in-
cluding the Chinese Medical Association Neurology Branch
[41], Guidelines for the diagnosis and treatment of ALS in
China [50, 51, 55], and the latest domestic and foreign
disease diagnosis guidelines [40]. Most of the included case
reports mentioned that EMG, nerve conduction velocity
tests, and magnetic resonance imaging tests were performed
without using the diagnostic criteria. ALS is often mis-
diagnosed due to the low ALS incidence rate, atypical clinical
symptoms in the early stage of onset, and low awareness
among doctors of specialties other than neurologists [39].
Therefore, there is a need to explain the diagnosis process of
the disease based on the diagnostic criteria in case reports to
provide clear evidence regarding the diagnosis.

In the selected studies, ALS was diagnosed as a “wilting

disease.”  Additionally, prescriptions with anti-in-
flammatory, protein aggregation inhibition, and anti-oxi-
dant properties, including Buzhongyigitang,

Jiaweisijunzitang, Qiangjijianli decoction, Jianpiyifei de-
coction, Dihuangyinzi, Bawutang, Hugianwan, Fuyuan-
shengji granule, and Mecasin were mostly used [4, 59]. In
China, ALS is thought to involve the liver, spleen, lungs, and
kidneys; moreover, different treatments are provided based
on the ALS type. Contrastingly, in South Korea, treatment
was selected on an individual basis to treat the main and
secondary clinical symptoms. Therefore, it was difficult to
determine common points in the herbal medicine pre-
scription between South Korean and Chinese studies;
moreover, we could not determine the association between
specific prescriptions and outcome improvement. Therefore,
tuture studies should investigate the prescription types based
on comparisons between the characteristics of TCM and
TKM.

The selected studies used various evaluation tools to
assess ALS progression. The most representative tool was
ALSFRS, which is a motor ability evaluation index for
patients with ALS that was developed by Brooks. It com-
prises 10 items evaluated on a total of 40 points with
a maximum of four points for each item. This tool assesses
the physical functions required for daily life. Moreover, it
has been supplemented with detailed items regarding re-
spiratory function in the ALSFRS-Revised (ALSFRS-R)

[70]; furthermore, the K-ALSFRS-R was developed for use
in South Korea with translation and modification of the
tool to suit the characteristics of South Korean patients
[71]. The ALSFRS-R is relatively easy to use since it allows
assessment of the patient via a phone call through
a guardian [72]. Among the selected studies, 28 (47.5%)
studies used the ALSFRS [14-17, 23, 27, 28, 35-37, 42-51,
53-55, 57-59, 66, 67]; furthermore, the ALSFRS score was
significantly increased in three studies [17, 27, 50]. Yeon
et al. [17] reported that acupuncture; burning acupuncture;
electroacupuncture; cupping therapy; and physical therapy
involving herbal medicine with dispelling wind-dampness,
relieving meridian, and sinew- and bone-strengthening
properties improved lumbar pain, K-ODI scores, and K-
ALSFRS-R scores. Kim et al. [27] reported an improvement
in the GAS scores, K-ALSFRS-R scores, and gait distance
after administration of Jianghuodihuangtang and Wujia-
pizhuangjitang, followed by acupuncture and Saam acu-
puncture for 11 days, in a 52-year-old female patient.
Moreover, Meng [50] reported an improvement in the
scores of the ALSFRS-R and ADL-Barthel index after the
prescription of Cervi parvum cornu extraction and acu-
puncture in 29 patients with ALS. Sixteen studies
[15, 16, 28, 35, 36, 42-44, 46-49, 51, 55, 58, 59] reported no
or nonsignificant changes in the ALSFRS scores. Jin [53],
Pan et al. [54], Zhu et al. [57], and Yang [59] reported
a decrease in the ALSFRS score; however, the decrease was
significantly less than that in the control group. This
suggests that compared with the control group, the treat-
ment group showed slower disease progression. However,
this study did not consider the disease duration, which
decreased the objectivity of the findings. The progression
rate of ALS (AFS) is a quantitative index used for assessing
disease progression in patients. This was calculated by
determining the difference between the ALSFRS-R scores at
the evaluation time and symptom onset, followed by di-
viding it by the number of months from the time of
symptom onset to the evaluation time. This yields the
progression speed and prognosis of a disease, which allows
objective assessment of the treatment effects [72, 73]. No
study on herbal medicine has used AFS, which may be
useful for future studies.

Among the selected studies, only two reported cases of
ALS being cured [13, 25]. Other studies reported delayed
disease progression after herbal medicine treatment or
combined herbal treatment, as well as improvements in
appetite loss, drooling, muscle spasms, fatigue, shortness
of breath, constipation, gait, and sweating. However,
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there remains no objective evaluation tool for assessing
clinical symptoms. Therefore, patient symptoms were
subjectively evaluated. Future studies should employ
objective tools for assessing the clinical symptoms of
patients.

Adverse events were reported in three randomized
controlled studies. Chin et al. [52] reported two cases of
diarrhea in the experimental group, while Pan et al. [54]
reported two cases of diarrhea and nausea in the experi-
mental group. Yang et al. [59] reported two cases of anxiety,
two cases of cough, two cases of sputum, one case of in-
somnia, one case of hyperlipidemia, one case of shoulder
pain, one case of low back pain, one case of tingling sense,
one case of arm pain, one case of frequent voiding, and one
case of upper respiratory infection in the experimental
group. Although most studies reported no side effects, some
studies did not mention side effects at all. Therefore, future
studies should further assess the side effects of herbal
medicine treatment.

A study conducted by the German Association for
Neuromuscular Diseases [10] reported that 54% of patients
with ALS had received CAM; among them, 60% had ex-
perienced positive effects. The reasons for using CAM in-
cluded improving general health, delaying disease
progression, improving muscle strength, and treating the
disease [10]. A Chinese study reported that 99% of patients
with ALS had received IT, while 94.8% and 90.6% had used
herbal extraction and decoction, respectively. The reasons
for using IT included weakness, fatigue, muscle atrophy
improvement, and delayed disease progression. However,
only 9.37% of the participants answered that the treatment
was effective with most of them considering IT as ineffective
[8]. In a study conducted in South Korea, all patients used
CAM with the expectation of improvement in symptoms.
However, 70.6% of the patients were not satisfied with the
outcome and discontinued CAM; furthermore, only 14.5%
reported intending to recommend CAM to others [9]. ALS
progression is rapid and fatal. However, there remains no
fundamental cure for ALS; moreover, treatment is difficult in
many cases. Consequently, there is increased interest in
CAM and integrative medicine among patients with ALS.
However, no studies have investigated patients’ perceptions
of and demand for CAM [74]. Therefore, there is a need for
tuture studies on CAM and IT to provide better herbal
medicine treatment to patients.

This current systematic scoping review analyzed studies
in electronic academic databases to understand the research
trend of herbal medicine treatment for ALS. ALS shows
rapid progression with a high mortality rate, which makes it
difficult to conduct randomized controlled studies. Specif-
ically, there are few randomized controlled studies and
meta-analysis studies on ALS in East Asia. In the selected
case report studies, a detailed assessment of the effects of
herbal medicine treatment alone could not be achieved since
they administered herbal medicine together with acu-
puncture, pharmacopuncture, cupping therapy, or physical
therapy.

The present scoping review has the strength of being the
first study to systematically search the electronic database
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and synthesize the results of the latest studies related to East
Asian herbal medicine published up to 2021. In this review,
not only representative domestic databases of China, Korea,
and Japan but also international databases such as PubMed,
Embase, Scopus, and Cochrane have been used to collect
published studies. The previously published narrative re-
views did not use a systematic search method [7, 60-65], and
systematic reviews also had limitations in that they con-
tained content limited to one of the East Asian countries
such as China [4] or Korea [66, 67]. Furthermore, the meta-
analysis published in 2016 [68] did not include relatively
high-quality randomized controlled trials published after
2017 [57-59].

Among the selected 59 studies, we focused on two
recent randomized controlled studies published by Zhu
et al. [57] and Yang [59]. According to our search results,
randomized controlled trials evaluating the clinical effects
of traditional East Asian herbal medicine on ALS have been
published since 2012 [52]. In both studies, higher-level
research methodologies were used compared to the existing
randomized controlled trials [52-56]. Both studies used
placebo as a control treatment, and ALSFRS-R scores, one
of the most standard evaluation tools, were used to evaluate
the effects of interventions on the progression of ALS. In
each study, Jiaweisijunzitang and Mecasin were used, re-
spectively. As a result, it was confirmed that the progression
of ALS was slowed after 9 months and 12 weeks, re-
spectively, compared to the control group. Although the
level of evidence is not yet high, as mentioned above,
Jiaweisijunzitang and Mecasin are also noteworthy as fu-
ture therapeutic agents for ALS, as they also have mech-
anisms of pharmacological effects such as anti-
inflammatory, protein aggregation inhibition, and anti-
oxidant effect [4, 59]. Given that there remains no fun-
damental cure for ALS, CAM is commonly used for ALS
treatment. Among CAM, herbal medicine treatment can
improve the immune response, slow disease progression,
and improve symptoms through anti-inflammatory, anti-
oxidant, and protein-aggregation inhibition effects. This
study is significant since it highlights the shortcomings of
existing studies to suggest possible directions and aims for
future studies. Future studies with detailed designs could
yield evidence regarding the effects of herbal medicine
treatment for ALS and develop better treatments for pa-
tients with ALS.

5. Conclusion

This scoping review revealed that there remained insufficient
data on the effects of herbal medicine treatment for ALS even
though there has been active research in recent years. To
provide effective herbal medicine treatment to patients with
ALS, systematic and elaborately designed high-quality
clinical studies are required to demonstrate the benefits of
herbal medicine treatment.
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