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Abstract: Objective: To evaluate clinical efficacy of Banxia Baizhu Tianma (BBT) decoction in the treatment of patients
with turbid phlegm blocking orifice (TPBO) syndrome of Alzheimer’s diseases (AD). Methods: The patients with TPBO
syndrome of AD admitted to the Department of Neurology, Shandong Jvnan County Traditional Chinese Medicine
Hospital from October 2021 to October 2022 were selected and randomly divided into the control group treated with
conventional therapy including donepezil hydrochloride and the observed group combined with BBT decoction on the
basis of control group for 8 weeks. The scores of Mini-Mental State Examination (MMSE), Montreal Cognitive
Assessment (MoCA), Clinical Dementia Rating (CDR), Global Deterioration Scale (GDS), Activity of Daily Living
Scale (ADL), Cohen-Mansfield Agitation Inventory (CMAI) and Traditional Chinese Medicine Syndrome Score
(TCMSS) were estimated before and after treatment, so that to evaluate clinical efficacy. Results: Before treatment, no
significant difference existed in the scores of above assessment indexes of patients between the two groups (P>0.05).
After treatment, the scores of above assessment indexes of patients in the two groups were significantly improved than
those before treatment (P<0.05), and which in the treatment group were significantly better than those (except for CDR)
in the control group (P<0.05). So that the total effective rate in the treatment group was higher than that in the control
group (P<0.05). Conclusion: BBT decoction could significantly improve the activity of daily living of patients with
Alzheimer's disease by elevating the scores of various cognitive and learning and memory functions.
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1 Introduction

Alzheimer's disease (AD) is a degenerative neurologi-  impairment, with the most common being the loss of
cal disorder that primarily affects elderly individuals. Its ~ memory, especially recent memory loss, which is the
typical clinical symptoms include progressive cognitive initial symptom of AD [1]. The main pathological fea-

Funding: Qingdao University Medical Group Project (YLJT20232043).
*Corresponding author: Shan-shan Sun, arsnea@163.com

Received: 19 October 2024; Accepted: 18 December 2024; Published Online: 8 February 2025 http://www.wjclinmed.com


http://www.wjclinmed.com/
http://dx.doi.org/10.57237/j.wjcm.2025.01.001

2 Yuan-xiao Sun et al.: Clinical Efficacy of Banxia Baizhu Tianma Decoction in Patients with Turbid Phlegm
Blocking Orifice Syndrome of Alzheimer's Disease

tures of AD include brain atrophy, the formation of se-
nile plaques (SP) composed of amyloid beta (AP) protein
deposits, the aggregation of tau proteins leading to neu-
rofibrillary tangles (NFTs), synaptic loss, and neuronal
degeneration and death. AB is a common pathway in-
volved in the pathogenesis of various factors [2]. Cur-
rently, the pharmacological treatment of AD mainly in-
cludes cholinesterase inhibitors, NMDA receptor antag-
onists, B-secretase 1 inhibitors, etc., but the efficacy is
not ideal, and they have certain side effects [3, 4]. Tradi-
tional Chinese medicine (TCM) believes that AD be-
longs to the category of “dementia”, and its pathogenesis
is often attributed to kidney qi deficiency and phlegm
obstruction. The treatment approach often focuses on
tonifying the kidneys and replenishing qi, as well as re-
solving phlegm and promoting circulation [5]. Han et al.
[6] suggested that kidney deficiency syndrome is the
main pattern of elderly dementia, and significant thera-
peutic effects were observed after treatment with a for-
mula that tonifying kidneys and resolves phlegm. Wang
et al. [7] conducted a study that showed that Shenqi
Xingnao granules were significantly more effective than
the control group in improving patient cognitive function
and reducing daily living ability scores. Jin et al. [8]
found that the Huoxue Tonggiao formula significantly
improved the mental status of patients as assessed by the
Mini-Mental State Examination (MMSE) and improved
their abilities of daily living (ADL). Banxia Baizhu
Tianma (BBT) decoction has the functions of resolving
phlegm and extinguishing wind, invigorating the spleen,
and eliminating dampness. Modern pharmacological
research shows that BBT decoction can inhibit the neu-
rotoxic mechanisms of AB and protect nerves [9]. Wang
[10] found that BBT decoction had a significant effect
on cognitive impairment in patients with Alzheimer's
disease. This study aims to observe the effects of BBT
decoction on the cognition, learning, memory abilities,
and traditional Chinese medicine syndrome scores
(TCMSS) of AD patients, and evaluate the clinical effi-
cacy of BBT decoction in the treatment of patients turbid
phlegm blocking orifice (TPBO) syndrome of AD.

2 Subjects and Methods

2.1 Subjects

Ninety-six patients diagnosed with AD and admitted to
the Neurology Department of Jvnan County Hospital of
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Traditional Chinese Medicine from October 2020 to Oc-
tober 2021 were selected. The patients were divided into a
control group of 49 individuals and an observation group
of 47 individuals using a random number table method.
Ethical approval for this study was obtained from the
Medical Ethics Committee of Shandong Jvnan County
TCM Hospital (No: 20200006), and informed consent
was obtained from all participants.

2.2 Diagnostic Criteria

The diagnostic criteria were based on the revised diag-
nostic criteria of the National Institute on Aging and Alz-
heimer's Association (NIAAA) [11] and the diagnostic
criteria for organic mental disorders in the Chinese Classi-
fication and Diagnostic Criteria of Mental Disorders
(CCMD-3) [12] revised by the Chinese Society of Psychi-
atry, Chinese Medical Association. The clinical phenotype
included progressive memory decline over more than 6
months reported by the patient or informant. Significant
decline in episodic memory ability was detected through a
clue recall test, meeting the diagnostic criteria for organic
mental disorders. Patients exhibited comprehensive cogni-
tive impairment, without sudden stroke-like episodes.
There were no signs of focal neurological deficits in the
early stages of the disease, and clinical or special exami-
nations did not suggest that cognitive impairment was due
to a systemic cerebral disease.

TCM Syndrome Diagnostic Criteria: The Scale for the
Differentiation of Syndrome of Vascular Dementia
(SDSVD) was used to assess the TCM syndrome scores
(TCMSS). A score of >7 indicated the presence of the
syndrome. Scores of 7-14 indicated mild, 15-22 indicated
moderate, and 23-30 indicated severe syndromes [13].

2.3 Inclusion and Exclusion Criteria

2.3.1 Inclusion Criteria

Patients who met the diagnostic criteria for AD and ex-
hibited the syndrome pattern of phlegm obstruction [14]
were included.

2.3.2 Exclusion Criteria

1) Patients with non-AD dementia;

2) Patients with other severe organ diseases that were
not suitable for participation in this study;

3) Patients who were allergic to the study medication
or had other adverse reactions.



World Journal of Clinical Medicine 2025, 4(1): 1-9 3

4) Patients who did not adhere to the medication regi-
men, had treatment outcomes that could not be
evaluated after the completion of treatment, or had
inaccurate data that affected the assessment of
treatment efficacy.

5) Patients who were unable to continue the treatment
for other reasons during the observation period and
withdrew from the study.

2.4 Intervention

2.4.1 Control Group

Patients were received routine clinical treatment, in-
cluding cognitive interventions, rehabilitation training,
health education, psychological care, and treatment with
donepezil hydrochloride (5mg, once daily) for 8 weeks.

2.4.2 Observation Group

In addition to the routine treatment received by the con-
trol group, the patients in observation group were admin-
istered BBT decoction:

(1) Source: The formula was sourced from “Yi Xue Xin

Wu”.

(2) Prescription: Pinellia ternata 12g, Gastrodia elata
129, Poria cocos 15g, Citrus aurantium 12g, fried
Atractylodes macrocephala 12g, Glycyrrhiza ura-
lensis 6g, and Jujube 3g.

(3) Dosage and administration: The formula was pre-
pared as granules by Guangdong Yifang Pharma-
ceutical Co., Ltd. One dose was administered daily,
divided into morning and evening doses, taken with
warm water 1 hour before meals. The treatment
course lasted for 8 weeks.

2.5 Evaluation Indicators
2.5.1 Mini-Mental State Examination (MMSE)

It mainly includes several categories such as orientation,
memory, attention and calculation, recall, and language
ability. The highest score of MMSE is 30 points, with 27-
30 points being normal and < 27 indicating cognitive dys-
function. The criteria for dividing dementia are as follows:
<17 points for illiteracy, <20 points for elementary educa-
tion, <22 points for junior high school education (includ-
ing vocational school), and <23 points for college educa-
tion (including junior college).

2.5.2 Montreal Cognitive Assessment (MoCA)

An assessment tool for screening mild cognitive im-
pairment (MCI) quickly. The cognitive domains evaluated
include attention and concentration, executive function,
memory, language, visuospatial skills, abstract thinking,
and calculation and orientation. The total score of the
scale is 30 points, and a normal test result is >26 points.

2.5.3 Clinical Dementia Rating (CDR)

Memory is the main item of this scale, and others are
secondary items. If at least three secondary items have the
same score as the memory score, the CDR is M; when
three or more secondary items have a score higher or low-
er than the memory score, the CDR is the score of the
majority of secondary items; when three secondary items
have scores on one side of M and two secondary items
have scores on the other side of M, the CDR is M; when
M=0.5, if at least three other items have a score of 1 or
higher, the CDR is 1; if M=0.5, the CDR cannot be 0, it
can only be 0.5 or 1; if M=0, the CDR is 0, unless there is
impairment in two or more secondary items (0.5 or high-
er), in which case the CDR is 0.5.

2.5.4 Global Deterioration Scale (GDS)

This scale is used to comprehensively assess the cogni-
tive function of the elderly and dementia patients, or to
assess the natural progression of dementia in clinical trials.
The GDS divides cognitive function into 7 stages: Stage 1,
No cognitive decline; Stage 2, Very mild cognitive de-
cline; Stage 3, Mild cognitive decline; Stage 4, Moderate
cognitive decline; Stage 5, Moderately severe cognitive
decline; Stage 6, Severe cognitive decline; Stage 7, Very
severe cognitive decline. The content includes memory
function, instrumental activities of daily living, personali-
ty and emotional changes, activities of daily living, and
orientation.

2.5.5 Activity of Daily Living (ADL) Scale

There are a total of 14 items, including the Physical
Self-maintenance Scale (PSMS) with 6 items: toileting,
eating, dressing, grooming, walking, and bathing; and the
Instrumental Activities of Daily Living (IADL) with 8
items: using the telephone, shopping, meal preparation,
housekeeping, laundry, using transportation, taking medi-
cation, and managing finances.
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2.5.6 Cohen-Mansfield Agitation Inventory
(CMAI)

It assesses the patient's independent ability, physical
development, economic activities, language development,
concepts of numbers and time, household activities, occu-
pational activities, self-management, sense of responsibil-
ity, socialization, violence and destructive behavior, anti-
social behavior, resistant behavior, untrustworthy behav-
ior, withdrawal, stereotyped and eccentric behavior, inap-
propriate interpersonal attitudes, unacceptable habits, self-
harm behavior, tendency towards excessive activity, ab-
normal behavior, mental disorders, substance abuse, and
other items.

2.5.7 Traditional Chinese Medicine Syndrome
Scores (TCMSYS)

Main symptoms include forgetfulness, mental dullness
or muteness, delayed reaction, clumsiness, or bizarre de-
lusions; persistent headache, dusky complexion; each
symptom scores 2 points. Secondary symptoms include
hemiplegia, facial and ocular deviation, numbness on one
side of the body, speech impairment; purplish spots on the
tongue, thin or sluggish pulse; each symptom scores 1
point. The cumulative sum is the patient's TCMSS, with
higher scores indicating more severe symptoms and vice
versa.

2.5.8 Clinical Efficacy Evaluation

Primary efficacy index = (Brief Psychiatric Rating
Scale score after treatment - Brief Psychiatric Rating
Scale score before treatment) / pre-treatment score
100%. Significant improvement in mental function, effi-
cacy index >20% indicates significant efficacy; some im-

provement in mental function, efficacy index 12%-20%
indicates effectiveness; if there is no significant improve-
ment compared to before treatment, efficacy index <12%,
or the condition worsens, it is considered ineffective.
Overall effective rate = (number of significant efficacy +
effective cases) / total number of cases ><100%[15].

2.6 Statistical Methods

Statistical analysis was performed using SPSS 23.0
software. Quantitative data were compared using t-tests,
while categorical data were analyzed using chi-square
tests. All results were considered statistically significant
at P <0.05.

3 Results

A total of 49 subjects were included in the control
group and 47 subjects in the observed group, but 16 sub-
jects dropped out in the control group and 17 subjects
dropped out in the observed group. In the control group,
there were 33 patients, with mild TCM syndrome in 21,
moderate in 9, and severe in 3; in the observation group,
there were 30 patients, with mild TCM syndrome in 20,
moderate in 6, and severe in 4. There was no significant
difference in the severity of the condition between the two
groups (P>0.05).

3.1 MMSE Scores

Before treatment, there was no significant difference in
MMSE scores between the two groups. After treatment,
the MMSE scores of both groups improved significantly
compared to before treatment, and the MMSE score of the
observed group were significantly higher than those of the
control group (Table 1).

Table 1 Comparison of MMSE Scores of patients between the two groups (mean3SD)

Groups Before treatment After treatment t P
Control group (n=33) 17.5544.40 20.58+4.13 2.88 0.005
Observed group (n=30) 17.6043.64 25.2744.56 7.21 <0.001
t 0.05 4.29

P 0.96 <0.01

3.2 MoCA Scores

Before treatment, there was no significant difference in MoCA scores of patients between the two groups; after treat-
ment, MoCA scores increased significantly compared to before treatment in both groups, and MoCA scores of observed
group were significantly higher than those of the control group (Table 2).

http://www.wjclinmed.com
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Table 2 Comparison of MoCA Scores of patients between the two groups (meanSD)

Groups Before treatment After treatment t p
Control group (n=33) 24.0644.83 26.0944.31 1.80 0.076
Observed group (n=30) 24.7045.52 28.9745.44 3.01 0.004
t 0.49 2.34

P 0.626 0.023

3.3 CDR Scores

Before treatment, there was no significant difference in CDR scores of patients between the two groups; after treat-
ment, CDR scores decreased significantly compared to before treatment in both groups. However, there was no signifi-
cant difference in CMAI scores between the observed group and the control group (Table 3).

Table 3 Comparison of CDR Scores of patients between the two groups (meanSD)

Groups Before treatment After treatment t P
Control group (n=33) 1.5840.70 0.8240.53 4.98 <0.001
Observed group (n=30) 1.334.63 0.6040.52 4.92 <0.001
t 1.44 1.66
P 0.155 0.103

3.4 GDS Scores

Before treatment, there was no significant difference in GDS scores of patients between the two groups; after treat-
ment, GDS scores decreased significantly compared to before treatment in both groups, and GDS scores in the observed
group were significantly lower than those in the control group (Table 4).

Table 4 Comparison of GDS Scale Scores between the two groups of patients (meanSD)

Groups Before treatment After treatment t P
Control group (n=33) 3.76+1.28 3.36+1.37 1.21 0.230
Observed group (n=30) 3.80+1.30 2.63+1.19 3.63 0.001
t 0.13 2.25

P 0.896 0.028

3.5 ADL Scores

Before treatment, there was no significant difference in ADL scores of patients between the two groups; after treat-
ment, ADL scores increased significantly compared to before treatment in both groups, and which in the observed group
were significantly higher than those in the control group (Table 5).

Table 5 Comparison of ADL Scores of patients between the two groups (mean=SD)

Groups Before treatment After treatment t P
Control group (n=33) 48.12410.76 62.9449.07 6.05 <0.001
Observed group (n=30) 51.17410.36 74.3047.10 10.09 <0.001
t 1.14 5.50

P 0.258 <0.001

3.6 CMAI Scores

Before treatment, there was no significant difference in CMAI scores of patients between the two groups; after treat-
ment, CMAI scores decreased significantly compared to before treatment in both groups, and which in the observed
group were significantly lower than those in the control group (Table 6).

http://www.wjclinmed.com
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Table 6 Comparison of CMAI Scores of patients between the two groups (meanSD)

Groups Before treatment After treatment t p
Control group (n=33) 45.0347.88 37.7348.09 3.72 <0.001
Observed group (n=30) 42.6047.34 31.5347.08 5.94 <0.001
t 1.26 3.22

P 0.211 0.002

3.7 TCMSS Scores

Before treatment, there was no significant difference in TCMS scores of patients between the two groups; after treat-
ment, TCMS scores decreased significantly compared to before treatment in both groups, and which in the observed
group were significantly lower than those the control group (Table 7).

Table 7 Comparison of TCMSS Scores between the two groups of patients (meanSD)

Groups Before treatment After treatment t P
Control group (n=33) 12.7044.98 10.2145.36 1.95 0.055
Observed group (n=30) 13.9346.52 7.6044.61 2.61 0.012
t 0.85 2.06

P 0.399 0.043

3.8 Clinical Efficacy

After treatment, in the control group, there were 10 cases of significant effective, 11 cases of effective, and 12 cases of
ineffective; in the observed group, there were 19 cases of significant effective, 6 cases of effective, and 5 cases of inef-
fective. The total effective rate in the observed group was significantly higher than that in the control group (3°=7.02,

P=0.030). See Table 8.

Table 8 Comparison of clinical efficacy of patients between the two groups

Groups Total of cases Effective vaious effec-  Ineffective Total effective rate X2 p
(case) tive (case) (case) (%) '

Control group 33 10 11 12 63.64 7.02

Observed group 30 19 6 5 83.33 <0.030

4 Discussion

The main mechanism of Alzheimer's disease is the
deposition of amyloid plaques formed by the misfolding
of AP in the brain. In addition, the aggregation of Tau
protein caused by misfolding is also one of the main
pathological mechanisms of AD. Moreover, metabolic
disorders of NGF and BDNF, oxidative damage, and oth-
er factors are also closely related to the occurrence of A
[16-18].

Alzheimer's disease (AD) falls in the category of de-
mentia in TCM. The pathogenesis is due to kidney qi de-
ficiency and obstruction of orifices by phlegm. The treat-
ment principle is to tonify the kidney and invigorate gi, as
well as resolve phlegm and clear orifices [5]. Shu et al.
[19] used a formula to eliminate stasis and promote blood
circulation for treatment, and the results showed a signifi-
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cant improvement in MMSE scale scores and a significant
decrease in ADL scale scores for AD patients. Wei et al.
[20] treated 53 AD patients with butylphthalide combined
with acupuncture, and the results showed significant im-
provements in the patients’ nerve scores and cognitive
abilities, with no toxic side effects.

BBT decoction is a TCM formula for resolving
phlegm. The combination of Pinellia ternata and Gas-
trodia elata in the formula has the effect of resolving
phlegm and calming wind. It is an essential medicine for
treating wind-phlegm dizziness and headache. Pinellia
ternata, with its warm and pungent nature, can dry
dampness and resolve phlegm, as well as descending
rebellious i and stopping vomiting. Gastrodia elata,
with its sweet and neutral nature, enters the Jueyin me-
ridian and is effective in calming liver wind and alleviat-
ing dizziness. Atractylodes macrocephala, as an assistant
herb, has the function of strengthening spleen and drying
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dampness, which is the fundamental approach to treating
excessive phlegm. When combined with Pinellia ternata
and Gastrodia elata, it can help to resolve dampness and
phlegm. Poria cocos and Citrus aurantium are used as
adjuvant herbs in the formula. Poria cocos has a sweet
and bland nature, which can strengthen the spleen and
promote diuresis to resolve dampness. Citrus aurantium
has a pungent and bitter nature, which can assist in regu-
lating gi and transforming phlegm, making the phlegm
disappear when the gi flows smoothly. The combination
of Pinellia ternata, Atractylodes macrocephala, and Cit-
rus aurantium in the formula can effectively resolve
phlegm, strengthen spleen, and promote qi circulation.
Li Mo [21] found that the combination of BBT decoction
and donepezil hydrochloride had a good therapeutic ef-
fect on AD, which could improve the patient's quality of
life, improve their mental behavior, reduce the risk of
complications, and have low adverse reactions. Li et al.
[22] found that BBT decoction was helpful in improving
the cognitive level of AD patients. Yoshiharu [8] found
that after 4 weeks of BBT decoction treatment, the pa-
tients' Hasegawa dementia scale scores improved signif-
icantly. In this study, the clinical scores of the observed
group were significantly improved, and the therapeutic
effect was more significant than that of the control group,
especially for patients with moderate to severe AD, indi-
cating that BBT decoction can significantly improve the
mental state of patients, thus markedly improving their
quality of life with a remarkable clinical effect.

The basic pathological mechanisms of AD mainly
include AR deposition, neurofibrillary tangle formation,
which are associated with oxidative damage and chron-
ic inflammation. Common therapeutic strategies in-
volve antioxidative damage and acetylcholinesterase
(AChE) inhibition [23]. Modern pharmacological re-
search indicates that BBT decoction can exert neuro-
protective effects by exerting anti-inflammatory, anti-
oxidative, and AP neurotoxicity inhibitory mechanisms
[24]. Studies have shown that Pinellia ternata, the
main component of the BBT decoction, contains alka-
loids, cerebrosides, flavonoids, steroids, amino acids,
Pinellia starch, and various trace elements, significantly
improving learning and memory abilities in dementia
animal models [25]. The total alkaloids of Pinellia ter-
nata can scavenge free radicals in the body, thus, the
antioxidative mechanism of total alkaloids may be one
of the mechanisms for the treatment of AD in this pre-
scription [26].

The main components of Gastrodia elata include phe-
nols, organic acids, polysaccharides, and steroids [27].
Modern pharmacological studies have found that gastro-
din in Gastrodia elata can inhibit the secretion of in-
flammatory factors by inhibiting microglial cells, thus
inhibiting progress of AD [28]. The main chemical com-
ponents of Atractylodes macrocephala include lactones,
glycosides, volatile oils, polysaccharides, amino acids,
vitamins, and resins [29], which can improve cognitive
abilities and enhance learning and memory by reducing
AChE activity and increasing ACh expression [30]. The
main chemical components of Poria cocos include
triterpenes and polysaccharides, which have antioxida-
tive and anti-aging effects, thus improving the memory
of AD patients [31]. The main chemical components of
Citrus aurantium include flavonoids, polysaccharides,
naringin, apigenin, and volatile oils, which have good
antioxidative effects [32]. The components of Pinellia
ternata, Poria cocos, and Citrus aurantium in this pre-
scription all have good antioxidative effects, combined
with the AChE inhibitory function of Gastrodia elata,
which can produce therapeutic effects on AD from mul-
tiple directions.

5 Conclusion

The study demonstrates that Banxia Baizhu Tianma
(BBT) decoction significantly improves cognitive func-
tion, learning, memory abilities, and Traditional Chinese
Medicine Syndrome Scores (TCMSS) in Alzheimer's dis-
ease (AD) patients, particularly those with moderate to
severe AD. The treatment was more effective than the
control group, enhancing patients' quality of life with no-
table clinical benefits.
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