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Review

Effect of alcohol on the central nervous system to develop neurological

disorder: pathophysiological and lifestyle modulation can be potential

therapeutic options for alcohol-induced neurotoxication

Zinia Pervin"*, Julia M Stephen’

! Department of Biomedical Engineering, University of New Mexico, Albuquerque, NM 87131, USA
2 The Mind Research Network and Lovelace Biomedical and FEnvironmental Research
Institute, Albuquerque, NM 87106, USA



Abstract: The central nervous system (CNS) is the major target for adverse effects of alcohol and
extensively promotes the development of a significant number of neurological diseases such as
stroke,

brain tumor, multiple sclerosis (MS), Alzheimer’s disease (AD), and amyotrophic lateral
sclerosisNALS). Excessive alcohol consumption causes severe neuro-immunological changes in the
internal orfans including irreversible brain injury and it also reacts with the defense mechanism of
the blood-brain barrier (BBB) which in turn leads to changes in the configuration of the tight
junction of enddthelial cells and white matter thickness of the brain. Neuronal injury associated with
malnutrition and \gxidative stress-related BBB dysfunction may cause neuronal degeneration and
demyelination in paiyents with alcohol use disorder (AUD); however, the underlying mechanism still
remains unknown. T\ address this question, studies need to be performed on the contributing
mechanisms of alcohol \gn pathological relationships of neurodegeneration that cause permanent
neuronal damage. Moreovyy, alcohol-induced molecular changes of white matter with conduction
disturbance in neurotransmiss{on are a likely cause of myelin defect or axonal loss which correlates
with cognitive dysfunctions Y\n AU in developing a
neuroprotective environment, we need t tOH) metabolism
and its effect on the CNS. Recent epid al research have

revealed the association between excessi

ation. This review

supports an interdisciplinary treatment d to improve the

cognitive outcomes of patients who suf as well as clarify

the pathological involvement of alcohol in causing other major neurological disorders.

Keywords: alcohol use disorder; central nervous system; oxidative stress response; neuropathology,
blood-brain barrier dysfunction; neuroimaging, antioxidant
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Figure 1. Schematic of ethanol metabolism through the liver and hypothetical
involvement of ethanol metabolites for BBB dysfunction. In the presence of alcohol
dehydrogenase (ADH) and cytochrome P450 enzymes, alcohol undergoes 1™ and 2™ pass
metabolism in the liver. Increased ROS and ethanol metabolites in the blood alter the
signaling pathways of BBB endothelial cells and down-regulate the tight junction, which
ultimately enhances leukocyte leakage and neuroinflammation [41,42,25].



Table 1. Evidence-based study about the relationship between alcohol and neurodegeneration.

Neurodegenerative Study type The number of subjects  Brief Description of neurodegenerative ~ References
disorder with alcohol exposure risk.
history. Cases/control
Alzheimer’s disease Population-based 111/3,202 The increased risk, an excessive [76]. [77]
longitudinal study amount of alcohol enhances tau
phosphorylation and - amyloid
accumulation in CNS.
Parkinson’s NIH-AARP dietand 1,113/ 306,895 Moderate risk, AUD activates [78], [79]
disease health cohort study cytochrome P450 2EI and causes
dopamine toxicity with the aggregation
of a-synuclein in neuronal tissue.
Amyotrophic Population-based 1557/2922 No influence, inconsistent risk. [80], [81]
lateral sclerosis case-control study
(ALS)
Generalized dementia  Ginkgo evaluation 512/3021 Considerable evidence, evidence of [82], [83]
of memory study marked white matter disturbances, and
alteration of glucose metabolism with
decreasing neuronal density and
volume decreases may be responsible
factors for dementia in AUD
Huntington’s disease  Small study (42 A Alcohol abuse has a strong effect on [84], [85]
subjects at johns- onset of motor symptoms in
Hopkins hospitals) Huntington’s disease, concurrent with
depression syndromes.
Multiple sclerosis Population based About 450/500000 Considerable evidence of elevated risk [81], [84]

cohort study

on concurrent alcohol abuse with
cigarette smoking, heavy alcohol
consumption may cause inflammatory

demyelination and axonal degeneration.

Note: *** no data available.

Alzheimer’s disease
Parkinson’s disease
Amyotrophic lateral sclerosis
General dementia
Huntington’s disease

Multiple sclerosis



Table 2. The association between lifestyle modification and neurodegeneration in AUD.

Lifestyle and

etiological factors

Risk assessment in AUD for developing

neurodegeneration.

Protective strategy

References

Age

Genetic

susceptibility

Smoking

Substance misuse

Comorbad

conditions

Hypertension and

hypercholesteremia

The brain is highly susceptible to induced
neurodegeneration in old age (>65) with a history of

chronic alcoholism.

ApoE 4 genotype is a strong risk factor for developing
AD. Moderate and heavy alcohol consumption during
old age causes dementia with a major decline in
learning ability among ApoE4 allele carriers.
Concurrent heavy smoking with alcohol drinking

increases the incidence of dementia, AD.

Cocaine use associated with AUD to facilitates
neurodegeneration.

Cardiovascular disease, liver cirrhosis, stroke,
traumatic brain injury can exaggerate the alcohol
effects on the CNS.

High blood pressure and high lipidemia have a
relation with AUD to develop neurodegeneration in

the elderly.

Alcohol abstinence with
antioxidants supplements can
reduce the aging or degenerative
process.

Lower risk of developing dementia

among ApoE 2 allele carriers.

Control drinking and smoking risk
with vitamin A, C supplementation
to decrease the risk of dementia
Stop drug use and add nutritional
supplements

Alcohol abstinence with treatment
and control of the comorbid
condition.

Reduce cholesterol and BP by

controlling alcohol consumption

[4], [143]. [82]

[77]. [144]

[145], [146]

[147], [148]

[149], [150]

[149], [151]



Nutritional Alcohol interferes with vitamin absorption in the Choline, folate, Vitamin A, C, B1, |77],1152]

hypothesis body and causes nutritional (thiamine, folate) B6 supplementation can postpone
deficiency which induces CNS degeneration the alcohol-related degeneration.

Physical exercise Less physical activity enhances the chance to develop  Aerobic and anaerobic exercise [124], [153]
dementia in AUD triggers the body’s enzymatic

antioxidants production and

prevents neurodegeneration.

Psychosocial status  Less education, depression, work complexity Increased mental activity and social  [154], [149]
enhances neurotoxicity in AUD. networking, cognitive training, and
education can help to prevent

dementia.

7.  The potential therapeutic approach to prevent neurodegeneration

7.1. Reducing ROS by antioxidant and anti-inflammatory therapy
7.2. Pharmacological and lifestyle modifications
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Figure 2. Alcohol-induced oxidative response which enhances the formation of certain
free radicals (H,O,, OH, and HOCI), causes cell damage and neuronal degeneration.
However, increased expression of the antioxidant system can inhibit the process of
cellular dysfunction and trigger the tissue repair system.



7.2. Pharmacological and lifestyle modifications

Currently, only five FDA-approved drugs are available to diminish the progression of
neurodegenerative conditions. Four of them donepezil, rivastigmine, galantamine, tacrine, are based on
acetylcholinesterase inhibition, and one of them, memantine, is an NMDA receptor antagonist [119].
Cognitive-behavioral therapy in conjunction with pharmacological options 1s developing interest as a
treatment regime to enhance alcohol abstinence along with relapse prevention. The therapeutic agent,
disulfiram was discovered for the treatment of alcohol dependence that blocks the conversion of
acetaldehyde to acetic acid irreversibly results in accumulates the intermediate toxic product to
develop an aversion to alcohol rather than proceed neurochemical actions of alcohol [127]. The
adverse effect of disulfiram is outrageous over the clinical success towards preventing alcohol
rfliipse. Anti-craving agents acamprosate and naltrexone are emerging concepts to control drinking.

Naltrexo

Naltrexone i1s an opioid receptor antagonist, found to be more effective to prevent relapse and
maintain abstinence that reduces the rewarding effect of alcohol by generating fewer withdrawal
effects [127,128]. Acamprosate enhance the tolerance of alcohol withdrawal symptom by stabilizing
the activity of N-methyl-D-aspartate (NMDA)-mediated glutamatergic excitation during early
abstinence. However, their full clinical success has not been established and it depends on the

administration, target, and severity of the disease.
Acamprosate
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SBIRT

SBIRT components are:

Universal, annual Screening (S) identifies unhealthy use. 75-85% of patients will screen negative.
For those who screen positive, further assessment is needed to determine level of risk.

Brief Intervention (BI) provides feedback about unhealthy substance use. It also focuses on
education, increasing patient insight and awareness about risks related to unhealthy substance use,
and enhances motivation toward healthy behavioral change.

Referral to Treatment (RT) helps facilitate access to addiction assessment and treatment. A referral
is usually indicated for only about 5% of people screened.

Unhealthy
Alcohol and
Drug Use

No or low risk

*Substance Use Disorders



KEY

@ Only require screening

@ Require brief intervention

@ Require referral to treatment

Source: SAMHSA funded

MASBIRT program, N=173,714 S B I RT
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Abstract

Wernicke’s encephalopathy (WE) is a severe and life-threatening illness resulting from vitamin B1 (thiamine) deficiency.
The prevalence of WE has been estimated from 0.4 to 2.8%. If not treated properly, severe neurologic disorders such as
Korsakoff psychosis and even death may occur. The classical triad of clinical symptoms (abnormal mental state, ataxia, and
ophthalmoplegia) is found in only 16-33% of patients on initial examination. The originally described underlying condition
of WE is alcoholism, but it accounts for about 50% of causes of WE. Nonalcoholic patients are also aftected by WE and
likely to present symptoms and radiological imaging mt from patients with alcoholism, which further com-
plicates the diagnosis of WE. Being familiar with predisposing causes, symptoms and radiological imaging findings of WE
is important for radiologists and clinicians when making the diagnosis to start immediate treatment. This review discusses
pathophysiologies, underlying causes, clinical symptoms, imaging findings and their mimics.

Keywords Wernicke encephalopathy - Thiamine - Cytotoxic and vasogenic edema - MRI - Complications

Thiamine is a key vitamin in the maintenance of membrane
integrity and osmotic gradients across cell membranes and
is stored in body tissues predominantly as thiamine diphos-
phate (TDP). TDP participates in energy production as an
essential cofactor for several enzymes in the TCA cycle
and pentose phosphate pathways [5, 6]. The TCA cycle is
a metabolic pathway that represents a key part of aerobic
respiration. It involves a series of chemical reactions occur-
ring in the mitochondria, which leads to the oxidation of
acetate derived from carbohydrates, fatty acids, and amino
acids into carbon dioxide, producing chemical energy in
the form of adenosine triphosphate (ATP). The pentose
phosphate pathway, a cytosolic process, gencrates pentoses,
which are essential for the nucleic acid synthesis and the
reduced form of nicotinamide adenine dinucleotide phos-
phate (NADPH), which is necessary for several anabolic
processes. NADPH also helps to scavenge free radicals dur-
ing oxidative stress [3, 6].
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Fig.1 Metabolic pathway related to thiamine




Fig.2 Cytotoxic edema and
vasogenic edema

Cell swelling

+

Cytotoxic edema Vasogenic edema



Table 1 Underlying conditions
and diseases of Wernicke
encephalopathy

Causes

Mechanisms of thiamine deficiency

Alcoholism

GI procedure/starvation

Hyperemesis gravidarum

Chemotherapy

Hyperthyroidism

Infectious and inflammatory diseases

Genetic diseases

Low uptake of thiamine
Low thiamine absorption rate at the mucosal level
Impaired thiamine utilization

Low uptake of thiamine

Low uptake of thiamine
Increased demands of pregnancy and depleted thiamine stores
Loss of thiamine

Low uptake of thiamine

Decreased thiamine availability

Inactivation of thiamine or enzymes of the intermediate carbo-
hydrate metabolism

Cachexia

Raised thiamine metabolism

Low uptake of thiamine
Raised thiamine metabolism
Inhibition of intestinal thiamine uptake

Inactivation of thiamine transporter




Fig. 7 Wernicke encephalopathy in Diabetic Ketoacidosis. A 54-year-
old alcoholic patient with hyperglycemia, diabetes and ketoacido-
sis presented with mental status changes. a, b Symmetric abnormal
enhancement in the mammillary bodies are demonstrated (arrows).
FLAIR images show no signal intensity alteration (not shown)

Fig.3 Typical MRI findings of Wernicke Encephalopathy. A 55-year-
old alcoholic man presented with a 2-day history of confusion, ataxia
and nystagmus. a, b T2-weighted images show bilateral and symmet-
ric hyperintensity in the medial thalami, hypothalamus, mammillary
bodies, periaqueductal area, and tectal plate. ¢, d FLAIR images dem-
onstrate hyperintensity in the same lesions more conspicuously than
T2-weighted images
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Abstract

Alpinia pricei Hayata is cultivated throughout Asia and is an endemic plant in Taiwan. The leaf and root of this plant are used for
traditional wrapping of food and as a cooking substitute for fresh ginger. The aim of this work was to study the in vitro anti-
inflammatory effects of ethanol extracts from A. pricei Hayata (EEAP) and its phenolic compounds. High-performance liquid
chromatography (HPLC) profiling indicated that EEAP contained caffeic acid, chlorogenic acid, ferulic acid, p-hydroxybenzoic acid,
rutin, apigenin, curcumin and pinocembrin. EEAP and its phenolic compounds, apigenin, curcumin, and pinocembrin, inhibited
lipopolysaccharide (LPS)-stimulated nitric oxide (NO) and prostaglandin E, (PGE,) production in RAW 264.7 cells. Furthermore,
EEAP, apigenin, curcumin, and pinocembrin decreased LPS-mediated induction of protein and mRNA expression of inducible nitric
oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) in RAW 264.7 cells. In addition, EEAP and its major active compound
pinocembrin inhibited LPS-induced nuclear translocation of nuclear factor-kB (NF-kB) and NF-kB-mediated reporter gene
expression. EEAP and pinocembrin also significantly inhibited LPS-induced intracellular reactive oxygen species (ROS) production
in RAW 264.7 cells. When these results are taken together, they indicate that EEAP and pinocembrin suppressed LPS-induced NO
and PGE, production by inhibition of NF-kB nuclear translocation and ROS generation.
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Abstract

In this study, the anti-oxidative activities of 70% ethanol extract from Curcuma aromatica Salisb.
(CAS) and curcumin (CUR) were studied. The CAS extracts and CUR were both found to have a potent
scavenging activity against the reactive species tested, as well as an inhibitory effect on LDL oxidation.
Cultured human umbilical vein endothelial cells (HUVECs) were stimulated with tumour necrosis factor
alpha (TNFalpha), expression of intracellular reactive oxygen species (ROS), nitric oxide (NO),
endothelial nitric oxide synthase (eNOS), lectin-like oxidised LDL receptor-1 (LOX-1), adhesion
molecules, inhibitory kappa Balpha (lkappaBalpha) and nuclear factor kappa B (NFkappaB) were
measured. In HUVECs stimulated with TNFalpha, CUR significantly suppressed expression of the
intracellular ROS, LOX-1 and adhesion molecules, degradation of IkappaBalpha and translocation of
NFkappaB, while inducing production of NO by phosphorylation of eNOS (p <0.05). In conclusion,
CAS and CUR may modulate lipoprotein composition and attenuate oxidative stress by elevated

antioxidant processes.
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Evidenced-Based Pharmacotherapies for
Alcohol Use Disorder: Clinical Pearls

Jeremiah Fairbanks, DO; Audrey Umbreit, PharmD, RPh; Bhanu Prakash Kolla, MD;
Victor M. Karpyak, MD, PhD; Terry D. Schneekloth, MD;
Lanssa L. Loukianova, MD, PhD: and Shirshendu Sinha, MBBS, MD

Abstract

Pathologic alcohol use alfects more than 2 billion people and accounts for nearly 6% of all deaths
worldwide. There are three medications approved for the treatment of alcohol use disorder by the US
Food and Drug Administration (FDA): disulfiram, naltrexone (oral and long-acting injectable), and
acamprosate. Of growing interest is the use ol anticonvulsants for the treatment ol alcohol use dis-
order, although currently none are FDA approved [or this indication. Baclolen, a y-aminobutyric acid
B receptor agonist used for spasticity and pain, received temporary approval [or alcohol use disorder in
France. Despite eflective pharmacotherapies, less than 9% ol patients who undergo any form of
alcohol use disorder treatment receive pharmacotherapies. Current evidence does not support the use
ol pharmacogenetic testing for treatment individualization. The objective of this review is to provide
knowledge on practice parameters [or evidenced-based pharmacologic treatment approaches in
patients with alcohol use disorder.

© 2020 Mayo Foundation for Medical Education and Research m Mayo Clin Proc. 2020;mm(m):1-14

From the Department of
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versity of Minnesota,
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and Psychology, Mayo
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and Science, Scottsdale,
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TABLE 3. Comparison of Medications for Alcohol Use Disorder®

Medication Precautions Additional indications Approximate monthly cost”

FDA-approved pharmacotherapy

Acamprosate  Renal impairment $270/180 tablets
Acamprosate P P

Hypercalcemia

N It n MNaltrexaone  Liver disease Opioid use disorder $108/30 tablets
a exo e Active opioid use Binge-eating disorder (in combination with bupropion)” $1,366/IM injection

Disulfiram Liver disease Stimulant abuse” $104/30 tablets

Active alcohol use
/ Psychosis

Cardiovascular disease

Non-FDA—approved pharmacotherapy
Nalmefene  Active opioid use Not available in the United States

Liver disease
Renal impairment
Gabapentin  Renal impairment Peripheral neuropathy $150/90 tablets
Potential for abuse Seizure disorder
Restless leg syndrome
Anxiety”
Cannabis use disorder”

Alcohol withdrawal®

Topiramate  Liver disease Migraine prophylaxis $151/60 tablets
Renal impairment Seizure disorder
Pregnancy (may cause fetal harm) Binge-eating disorder”
/ Baclofen Renal impairment Muscle spasm $96/90 tablets
Ondansetron QTc prolongation Nausea $204/50-mL bottle (solution required

for appropriate dose)

Serotonin syndrome

*FDA = US Food and Drug Administration; IM = intramuscular.
“Denotes off-label use.

®Cost derived from average cash prices, excluding insurance coverage, as available on goodnc.com as of February 21, 2019.



PERSONALIZED MEDICINE
Pharmacogenomics is the study ol how genetic
factors allect individual drug response and rep-
resents an emerging approach in treatment of
AUD. Although current evidence is insulh-
cient to support broad implementation of
personalized medicine lor AUD, genetic varia-
tion has been shown to influence the response
to several AUD medications. Naltrexone has
been the most widely studied to date and has
the most promising results with more than
20 replicated trials.”™ A specific polymor-
phism, A118G (rs1799971) in the p-opioid re-
ceptor gene OPRMI1, has been associated with
naltrexone response. Patients with the OPRM1
118G allele appear to have a better treatment
response cm'npﬂred with carriers ol the 118A
NElly —Fa 1%y

ELX G2 552

]

X
ZIN

allele, making it a likely indicator for personal-
ized naltrexone treatment.”””" These findings
seem Lo be most promising in patients with
East Asian ancestry, although other ethnic
populations have also shown correlation.”
However, two recent trials which attempted
to replicate these findings were unsuccesslul,
making the role ol OPRM1 genﬂi@; 'm predim—
ing naltrexone response unclear.' ™" Other
AUD medications, including disulfiram, acam-
prosate, topiramate, nalmelene, and ondanse-
tron, have [ewer pharmacogenetics studies at
this time.

Mayo Clin Proc. ®m X3(X 2020;mm(m):1-14 ® https://doi.org/10.1014/j.mayocp.2020.01.030
www.mayoclinicproceedings.org
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b) Brain

Naltrexone

X
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Modulation

Glutamatergic
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Alcoholism Medications Approval Time Line

Oral Naltrexone
Approved for Acamprosate Extended release
Alcoholism (Campral) injectable
Disulfiram Treatment Approved in naltrexone
Marketed |..... (Revia) U.S. approved (Vivitrol)
\/ \J \/ \/
1940s.... ... 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

2019
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A double-blind, placebo-controlled study of naltrexone in the
treatment of alcohol dependence in Taiwan

-izl;.-j‘ i}f

MING-CHYI HUANG,""” CHUN-HSIN CHEN,?*? JENG-MING YU' &
CHIAO-CHICY CHEN!*
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=J *Depamem of Adult Psychiatry, Taipeir Ciry Psychiatric Center, “Deparmment of Psychiatry, School of Medicine, Taipet
Medical University, and *Department of Psychiatrry, Taipeir Medical University-Wan Fang Hospital, Taipei, Taiwan
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Abstract

The amm of this study was to investigate the effectiveness of naltrexone in Tawwanese Han males with
alcohol dependence. In conjunction with himited supportive psvchotherapy, 40 alcoholic patients, who
met Diagnostic and Statstical Manual wversion III revised (DSM-III-R) cnteria for alcohol
dependence, were assigned to a randonuzed double-blind, placebo-controlled tral of naltrexone
hvdrochloride (50 mgldav) for 14 weeks following alcohol detoxification. Among recruited patients,
45% (m=9/20) of the naltrexone-treated subjects and 35% (n=7/20) of the placebo-treated subjects
dropped out (p =0.374). The relapse rates between the two groups were not significant (p=0.671).
Subjects taking naltrexone reported less alcohol cravimg compared with placebo-treated subjects. In
support of previous reports, the present results suggest that naltrexone may be safe and effective n
craving reduction m alcohol-dependent subjects.
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Table 1. Sociodemographic characteristics, drinking history and baseline
data in the naltrexone and placebo treatment groups

Naltrexone Placebo

n=20 (%) n=20 (%) p-value
Age (years old) 38.1 + 5.8 429 + 9.3 0.158
Educaton
<0 years 12 (60.0) 12 (60.0)
=9 years 8 (40.0) 8 (40.0) 0.626
Socioeconomic
status

I-IIT 3 (15.0) 2 (10.0)

V-V 17 (85.0) 18 (90.0) 0.500
Marital status

Single 4 (20.0) 6 (30.0)

Married 14 (70.0) 12 (60.0)

Divorced 2 (10.0) 0 (0.0)

Others 0 (0.0) 2 (10.0) 0.285
Age of first 18.2 + 3.3 203+ 7.4 0.413
drinking (years old)

Age of first time 185 + 3.3 21.1 +7.5 0.326
drunk (years old)

Age of habitual 275+ 6.7 263+ 7.1 0.686
drinking (years old)

Baseline alcohol 56+ 2.6 6.9+ 2.2 0.311

craving score

Mean of craving scores

O -~ MNW kOO N O©

HE

== ek

01234567 389101121314

Number of weeks receiving medication

—e—naltrexone

—u—placebo

Figure 1. Craving score for the naltrexone and placebo-controlled groups across the 14 weeks of the study.



Alcohol & Alcoholism Vol. 39, No. 6, pp. 542-547 doi:10.1093/alcalc/agh093
Advance Access publication 29 September 2004

COMBINED THERAPY: WHAT DOES ACAMPROSATE AND NALTREXONE
COMBINATION TELL US?

FALK KIEFER* and KLAUS WIEDEMANN

Department of Psychiatry, University Hospital of Hamburg, Hamburg, Germany

(Received 9 June 2004; first review notified 28 July 2004; in revised form 8 August 2004; accepted 8 August 2004 )

Abstract — Aims: Relapse prevention treatment with both acamprosate and naltrexone has been shown to be efficacious in the
treatment of alcoholism. Whereas both compounds act pharmacologically differently, there is up to now only limited evidence as to
whether combined treatment is efficacious and pharmacologically safe. It remains to be answered whether data justify the combination
of both drugs in clinical practice. Methods: Review of the three pre-clinical and four clinical studies that have been published to date
on either combined tolerability or efficacy. Results: Data available up to now show no occurrence of severe adverse events during
combined treatment. Diarrhoea and nausea were shown to be the most significant side-effects. Whereas pre-clinical studies regarding
efficacy of combined treatment are not yet conclusive, clinical data show the superiority of combined treatment compared with both
placebo and acamprosate monotherapy. The synergistic effect of combined treatment remained after 12 weeks of drug-free follow-up.
Conclusions: The combination of acamprosate with naltrexone in a clinical sample seems to be efficacious and safe. Numerous alcohol
dependent patients could benefit, particularly those that responded insufficiently on monotherapeutic treatment with either acamprosate

or naltrexone.
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Figure 1. Dynamics of alcohol craving and consumption, indicating proposed neurophysiological mechanisms and possible points of impact of
naltrexone and acamprosate.



WESEEREN 37EE BT R

ERrEE © 2019/06/12 05:00

Ha=EemZEYeEE (FDA)
i i Acamprosate LI

use ) %_E%ﬁ?%ﬁ/ﬁr
@L‘X@W)ﬂ}fﬂ;%r?@ BT
RFER ENBEES
LDTE‘CI’?&HE ’é‘—.—
Bl EEE S E5F37
Naltrexone "4

u

#%ENaltrexone
i , KDisulfiram
BEEEREESEREN -
o - ==

\

o
S

o 2
o
i

/

4

o
Nt

“I~

’

I

:-E#
mﬁﬁm}
w DH

FE g
= i 320 I
S

B
i
.

It

Ay 11 ] =
N\
d Al

EJJ
B
i
> B
o
22
-
i
v o
38
ﬂ]:|
T i

i E_Tlr
it

ol S5 o A T X -

.'_2-'
B
=TI
L

Iﬂ /N

Eﬂ
X
L

a

i

g

#‘rﬁm
S Hi

- & o

S
i -
P
S <H it ER

~N/
N

=)

““e“um
N
W s S R o

=Y
!‘E.'E'ﬁl_
W8 -5 ST g BB R

Dﬁﬁ%—&@
N ER | |55
9% ik S

1]
I

S T

AN
/

IS

el s
=
1)y

= — 17\

B i
il
ali

JNaltrexone
| leﬁﬁéﬂﬁflﬁ%
T}L%j @E’J

\
/

Bl

ﬁ
O 1
n
ﬁ%]ﬂ%ﬁ}%ﬁﬁﬁﬁ - IDft

DH

==

=)

| ’: %H——d'
{18

= o N

S [0 B S W b -
>
&
I
ﬂﬂl\ﬂ]
pS)
@}\
M 2
ek
2
ALl

¥ -
;F;F

H}Iu_

28

i
B S

IS

) m

I

%)

)

it




I:tl il—l

I &
rars



" kIR B EhE

1. EEEIL:\H:F 5 T BE
2. LI61E H & 1Z

alcohol intake

reward |/« <

o CRAVING 17&,“\%)5; I
S - o  ERERMRLAE
. 2 R AT B T A
ittt sy 3. MEMIEARER
= StAcamprosate

#ZNaltrexone
= H3#FNaltrexone

SDMEJIEHHEDR A KIS —RIRE

naltrexone | |acamprosate

opioidergic / dopaminergic mechanisms
swisiueyosw olbiajewein|b / a1blaygyo




AT NS 2H - | HEES k-

SRR S B ME300~5008 %
BEH L HIRIEEH H¥YJOmega3=i
 mE BAER AYEE  EE %% : % B Omega3fiRil s it
| TTem wm XEFER | OAAANR T
E? 7,354%% 4,566%% 2,163%% 1,865%% 827%%
gEBF‘(E‘E] }R%EED» ?gugz*ﬂ N I]Et}}& J ¥R il HEGETA PR MR

(
R19af PHESER ——HRRIBEALF

[ W

®m 3
o BB ; i A
\_J 21,744=% 20,062%= 7,114=%

If ° BIROMega3 REPALDHA « MR T RDALA © G- DRHEPARDHA - YiES
NHAR  GRNENREERE2 NS BEESanEE s B9 BN

BRI —HRET BEEERRARERE > E0BEE  Hed B CERAESHAE -
MEFEBRREIERTT > sl T #EABFBE AT 2RAZEH T2 06 > £
R X 2R AEINES - BB CRBRIFE AU - R > FWEES THEN) M
% BAREZER > AEEAER S —IMRNBER » LEENLEK
RESASE > HII0 N BES > SEAUSEMAER - REAEEFA
3 BRI EZRIERRE -

MmAYERE > Dlomega3koRE > HET HZ AWM ER > BREEMITE =
O/ ~ FNKH ~ S  OORRECH ~ BREUH 0 AR LURFHEEEERS » 4F 1YIH
SRR LR EE K - ERefREERaMMR o




S EERAPDA for SDM

E%ﬁﬁ%ﬁiﬂﬁ%ﬂ : ! : £9 ’E*ﬁfimit.ﬂ
TERER Cok A e
SRLHEIR? TR el ?

R E AR
&P °

Sh %

| RERIBEAE
ERIREC R NS Eﬁ@mﬁﬁmﬁaﬂ(ﬁn? >205
TORUEER  egommLe

RS oL gﬁ
e

aaaaaaaaaaaaaaaaaaaaa

i*EEE%%ETﬁﬁ
54 1 049-2550800 #83911545101

bl - EaS R EiE RS 16155




SIEHIUESERAIPDA for SDM

B G T S R R

E EEyrH =S-h=E I £
i 0 2 T R ) g BRAFARREEITE

STEP2 STEP3 STEP4 STEP5 STEPG
LB #3 TR P Pz




SZ2NEEE2ZHPDA for SDM

ImAR Lok tER A |
Share Decision Making in Medicine
EMNTRM (SOM) ==
Pt 3% S "
B2 0 78 I 5 7 BAXERE (SOM)
REESXMSIH/AL
BE@RMORREm?
CFI0)
@ 5 N

BT DIEARNFMENBRERSAFBROEM - BE
o] A28 a s~

FEAfE SRS - MR AREES IS5
%;Eﬁ]ﬁ?lﬁ%*%%ﬂiﬂ WEEY Ik b e




EEBaLEBIRPDA for SDM

ERHEIRE (SDM)

15 E % 2 -

an{rrsEiE O AR ZE) i &2
B TOUR, » BI85 T R 8 (SR BEET 3E
BB EATESE -

ﬂ‘

2

(-
r'I
\

PDAR S EEM : BRISE

B mIL EIRER (SDM)

wE RO RS A




ZREH - BEHEEZFEE |

LT
R EHHSD

BAAEE - YIS HAYRHE

D RS S

2023/6/29



EMEEAJEBEREEU AR ENEZEIEIL - X OLESEUSIE -
RN EAEAES - WRM L E B EN 2 E R mE =

CHRES =L RS, H 1688 EIREE BRIE X R AR5
m B ExE = EESE ERESRE

= BB



=

lil
in
smd
>T
~¢
IH
e
I:I-F

= BR 755 Ak 3K

A = R EEUE 2 RS
. 5P
® 1IEI$ :I:/:j266A . ‘!‘E&H,ij’g» 53 4_/?:;_ '}a/‘; :'2 *1 ¥ ol _;2 *2
=+
@ I528%ET3.8%
2020 268 71.4% 7.3%
T 4438 W 2T 20
® FIRELZERT.3% 2021 235 73.3% 6.5%
2022 296 76.6% 8.1%
- i \ T g 80 30
EE RN S BB AUEE 1922%4 L735 266 73.8%% 1370
B3 - UzioF2y3 0 (FERZ R AKEER A #) x100%
FORER (Lappan, etal., 2020 ) - B IR D et NS
A #ic) x100%



771%
76%
75%
74%
3%
2%
1%
70%
69%
68%

rﬁl{
|11
i
)
EL
I
i
S
el
oif*
#

76.60%

73.309

71.40%

2020 2021 2022



]]Iu'l
I

5| 2% Ak 75 A 3

~4
IH

i,
o

X

AR E S aFEREAGEREE (HUL2022F56] )
>EFEEREZRTAESET6.60% -

Hopsh=pEiIRa iR FEEB=EA -

BB SRR T h% BUEE T AEBBRE T2
) ) (ERBECEI )




BERa4.0

b ORERME - RER112E

BRCBRREERNER Y EBENA

—=J1

— AN

"eEREEEBENAPL . (Taiwan

AAAPC) HEENAZEMEE
ANEF - FEEE

EHERS
TR E > R
MR WEMBREERARRES -

§

\|
/l

3

\

ﬂH



112-113%F

==

==
=

=TI ER vk

) BT 7T 31 (& B8 [T T &R
2 R TS I

oh B BE 22 K 2 58 B e

= XX B2 4 BRI
E PR AR

BEENmEEENR
= = B>
EK@BJ‘E

Sy I AV N
= 8 A aE P AL

= ER [
/N7 IJT

15 % (E

HELTER

=1

=S iAvi

\O
=<

LB
e B

B

o] [ 55 B2 fs — SR A B e

7

17 5 HA 32 38 K 2 MY 5% 55 e

=B E

i

=77 B

-1

- AR R RE

Gl



BRI SRBAS

N/

HIMNRIEEFE S REBRERKRZAS -
O ERERENINSERAEGS © SEREFIZHEEY)ER

f&E Bl C3EIa5E -
Kk [ FHIEE R -
=55/ EE R
N AR -

EZ=EE -

BEERES -
@ MEEEAEHBIR
LE3 -
® ME—RERBEEE

BEE -

© © ® © ©



A S A i
RELAZE 2
o EE B AR

RAZEAT
RYIEEI - TR

BEAERE

AR5 E8E

AN STy
0=t

N

/

i

|
eH

Nl

|:1

7o 7 £
=MHE

lﬁr—.r%

ATIEB

FERpaE

JL

A

00 g

%Ji /E
r fhigah
RIEE

i’zsﬂ-/fﬂr
A ikTs

O BR
anE

*'ﬂ‘_ﬁ
T~

G HITBIE -
14 8) 5 R TR
A EARRIRT ST -

217 TE R
BRAEOMRE
BIR - e
=R e



TRET IR R &l

RETR1II2FE+—H0iE "aEfEBEEBEBERAP0 1 A=EC
28 -

BERHH—RERNIE
HBBEAEFTK  KETUPEEREXAEAE IR ZR5ER

A




THANK YOU

)] '/f,/, “"3 -

3. ﬂé,m 355
5 157 Bl 7% 7
B GE °
4. T&Jﬂnq
Sl e




	投影片 1: 酒癮治療經驗及社區防治新面向
	投影片 2
	投影片 3
	投影片 4: 挪亞方舟 創世記第9章18-23節
	投影片 5: 挪亞方舟 創世記第9章24-29節
	投影片 6
	投影片 7: 意志力戒酒 醫界：不可能任務 更新時間： 2019/08/14 05:00
	投影片 8: 戒酒是意志力、是認知、是行動？
	投影片 9
	投影片 10
	投影片 11
	投影片 12
	投影片 13
	投影片 14
	投影片 15
	投影片 16
	投影片 17
	投影片 18
	投影片 19
	投影片 20: 歷年馬偕紀念醫院與政府的「酒」合作
	投影片 21: 酒癮戒治方案得到SNQ與IASP的肯定 引進BRENDA模式  與政府密切合作
	投影片 22
	投影片 23
	投影片 24
	投影片 25
	投影片 26
	投影片 27
	投影片 28
	投影片 29
	投影片 30: 馬偕酒癮戒治團隊
	投影片 31
	投影片 32
	投影片 33
	投影片 34
	投影片 35
	投影片 36
	投影片 37
	投影片 38
	投影片 39
	投影片 40
	投影片 41
	投影片 42
	投影片 43
	投影片 44
	投影片 45
	投影片 46: Alcoholism Medications Approval Time Line
	投影片 47
	投影片 48
	投影片 49
	投影片 50
	投影片 51
	投影片 52: 新藥專案進口 37間機構可使用 更新時間： 2019/06/12 05:00
	投影片 53
	投影片 54: 個人經驗
	投影片 55
	投影片 56: 草屯療養院的PDA for SDM
	投影片 57: 臺北市立聯合醫院的PDA for SDM
	投影片 58: 台灣成癮防治學會的PDA for SDM
	投影片 59: 馬偕紀念醫院的PDA for SDM
	投影片 60: 吃藥最多只傷肝，喝酒全身都傷！
	投影片 61: 馬偕紀念醫院近三年與院內及院外單位合作連結
	投影片 62: 減害飲酒個案服務成效
	投影片 63
	投影片 64: 減害飲酒個案服務成效
	投影片 65: 酒癮戒治4.0
	投影片 66: 112-113年　15家承作酒癮深耕計畫醫院分佈圖
	投影片 67: 酒癮深耕計畫服務內容
	投影片 68: 「台灣戒酒暨酒癮防治中心」四大目標
	投影片 69: 預計辦理活動
	投影片 70: 結論

