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mune-Mediated Necrotizing Myopathy Associated with Anti-SRP
and Anti-HMGCR Antibodies at Neurological Institute of Thailand
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Clinical Characteristics and Factors Related
to Outcome in Immune-Mediated Necrotiz-
ing Myopathy Associated with Anti-SRP and
Anti-HMGCR Antibodies at Neurological
Institute of Thailand
Thanes Termglinchan, Metha Apiwattanakul
Department of Neurology, Neurology Institute
of Thailand (NIT), 312 Rajavithi Road, Bangkok,
10400, Thailand,

Abstract

Background: Immune mediated necro-
tizing myopathy (IMNM) was severe inflamma-
tory myopathy caused severe morbidity to the
patients.

Objective: This study aims to investi-
gate factors related to treatment outcomes in
patients with seropositive immune-mediated
necrotizing myopathy (IMNM).

Method: We retrospectively collected
data in patient diagnosed anti-SRP or anti-HMGCR
IMNM at Neurological Institute of Thailand (NIT)
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between the year 2015 and 2022. We identified
17 patients with IMNM; 15 with anti-SRP anti-
bodies; 2 with anti-HMGCR antibodies. Baseline
demographic, recovery outcome measure by
Modified Rankin Scale (mRS); classified as good
recovery was mRS;0-1 and poor recovery was
mRS=>2, relapse rate and complete remission
(full Medical Research Council (MRC)-sum score,
no relapse and CK less than 1.5 time of ULN)
were collected to determine the factor related
outcomes at 6, 12 months and last follow up.
Fisher’s exact test (two-tailed) or Mann-Whitney
U test was used to analyze by SPSS version
16. For all statistical analyses, significance was
accepted as p < 0.05.

Result: The female was 11 patients (66.67%).
The mean onset age was 49+11.9 years (range;
26-66). Nine patients (52.9%) were severe mus-
cle weakness at presentation. The median ini-
tial MRC-sum score was 44 (range; 20-58). The
mean initial MRS was 3.12+0.93 and 12 patients
(70.59%) had mRS more than 2. Median creatine
kinase level was 3,925 U/L (range 1,888-16,640
U/L). Five patients required IVIg or Rituximab due
to severe weakness or refractory to corticoste-
roid plus others oral immunosuppressive thera-
py. The mean follow-up duration was 4.72+2.73
years (17 months to 12.28 years). At 6 and 12
months after treatment, the patients had good
recovery were 29.1% and 64.7%, respectively
and complete remission without relapse at last
follow up was 41.18%. The mean initial MRC-
sum score in the good recovery group and poor
recovery group at 6 months were 50.4+8.53 and
39.75+9.76, respectively with statistically signif-
icant (p=0.048). But no factors related recovery
outcome at 12 months. 7 patients (41.18%) had
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complete remission and 7 cases (41.18%) had
relapse, but no factors were associated with
relapse and complete remission at last follow up.
Conclusion: Initial low MRC-sum score has been
associated with poor recovery outcome at 6
months in Thai patient who develop anti-SRP and
HMGCR associated IMNM. Early aggressive combine
multiple immunotherapy such as IVIg or rituximab
may be required in this group of patients.

Keywords: Immune-mediated necro-
tizing myopathy (IMNM), Anti-signal recognition
particle (SRP) antibody, Relapse, Outcomes,
Complete remission
Introduction

Immune-Mediated Necrotizing Myopathy
(IMNM) is characterized by subacute proximal
limb muscle weakness and elevated serum
creatine kinase (CK) levels." The presumed
autoimmune origin of IMNM is supported by its
subacute onset, favorable response to immu-
notherapy, and distinctive serum autoantibody
profile. The ENMC International Workshop in
2016 established three subgroups for IMNM
classification (2016 ENMC - IMNM), categorized
based on positive autoantibodies: anti-3-hy-
droxy-3-methylglutaryl coenzyme A reductase
(HMGCR) IMNM, anti-signal recognition particle
(SRP) IMNM, and seronegative IMNM.* Current-
ly, there’s a lack of prospective evaluation for
treatment strategies, mostly relying on case
series and expert opinions. Prior research has
highlichted IMNM’s tendency to resist cortico-
steroid monotherapy, requiring a minimum of
three immunosuppressive agents to enhance
motor function. However, it’s significant to men-
tion that around 10% of cases don’t experience

clinical improvement, and the relapse rate stays

North-Eastern Thai Journal of Neuroscience

Original Article

notably high (55% of cases) during medication
tapering or treatment discontinuation."?

This study aimed to document clinical,
serologic, and pathologic aspects, along with
treatment strategies. Additionally, it sought to
identify differences among patients with anti-SRP
and anti-HMGCR IMNM, considering associated
factors and potential determinants affecting
recovery, relapse, and complete remission
outcomes.

Methods

1.1 Patient selection

We conducted a retrospective review of
medical records for patients at the Neurologi-
cal Institute of Thailand (NIT) from January 1,
2015, to January 31, 2022, utilizing the myosi-
tis-specific autoantibodies (MSA) database. We
focused on those testing positive for anti-SRP
or anti-HMGCR. This study excluded seronega-
tive IMNM cases and followed inclusion criteria
were adapted from the European Neuromus-
cular Center (ENMC) International Workshop on
Idiopathic Inflammatory Myopathies: (1) acute
or subacute onset of proximally predominant
muscle weakness without rash, (2) elevated
CK level, (3) abnormal spontaneous activity
by electromyography (EMG) revealing fibrilla-
tion potentials and short-duration motor unit
potentials, and (4) biopsy evidence of necrotic
and regenerating myofibers with minimal or no
inflammatory infiltrates.” We also consistently
excluded other causes of necrotizing myopa-
thy like hypothyroidism, muscular dystrophy,
and toxic myopathies. Participants received
consistent motor power evaluations and CK
level measurements, meticulously recorded

with the Medical Research Council (MRC) sum
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score and modified Rankin scale (mRS). These
assessments occurred during clinic visits, ini-
tially monthly and later transitioning to three
months for most patients. Follow-up spanned
a minimum of 12 months, and individuals with
less than 12-month follow-up were excluded.

1.2 Serum myositis antibody test

We determined the presence of auto-
antibodies using the Euroimmun (EUROLINE Au-
toimmune Inflammatory Myopathies 18 Ag IgG)
kit, which originates from Lubeck, Germany. This
kit was specifically used to identify autoantibod-
ies associated with myositis. The Euroimmun
Autoimmune Inflammatory Myopathies 18 Ag
platform includes a comprehensive array of
antibody tests, covering Mi2a, Mi2f3, PM/Scl75,
PM/Scl100, Ku, Jo-1, SRP, PL-7, PL-12, EJ, OJ,
TIFly, MDA-5, NXP-2, SAE, Ro52, CN-1A, and
HMGCR. A result indicating ++ or a higher value
was regarded as a positive outcome. Notably,
it’s important to highlight that all participants in
the study displayed a positive result (++), either
for SRP or HMGCR.

1.3 Muscle pathology

Muscle samples were obtained from
patients’ biceps brachii or quadriceps femoris.
Each biopsy adhered to a standardized muscle
biopsy protocol, involving a sequence of staining
procedures. These included hematoxylin and
eosin (H&E), modified Gomori trichrome, periodic
acid-Schiff, oil red O, adenosinetriphosphate
(ATP) enzyme assays at both pH 4.6 and 10.8,
NADH-tetrazolium reductase, succinate dehy-
drogenase (SDH), and cytochrome C oxidase
(COX) stains. Following the staining procedure,
a thorough examination of these samples was

carried out by a neuropathologist.
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1.4 Clinical follow-up and treatment
outcome evaluation

We assessed patients’ muscle strength
using the Medical Research Council (MRC)
classification, with categories including severe
weakness (MRC 1-2/5), moderate weakness (MRC
3/5), and mild weakness (MRC 4-5/5). This classifi-
cation was determined based on muscle strength
in 1-2 muscles during initial, 3-month, 6-month,
12-month, and final follow-up assessments.

Our focus on outcomes involves re-
covery, relapse, and achieving comprehensive
clinical and biochemical remission post immu-
nosuppressive therapy. MRC-sum score assess
ments occurred at intervals: initial, 3-month,
6- month, 12-month, and final follow-up. To
measure functional results, we used the mRS
at initial, 6-month, and 12-month points. Within
the mRS classification, a score below 2 meant
favorable recovery, while exceeding 1 indicated
unfavorable recovery. The relapse criteria were
that the serum creatine kinase(CK) returned to
above the patient’s baseline level, rose to more
than three times the reference upper limit and
over 1 point MRC-sum score drop from previous
assessment.* The criteria for complete clinical
and biochemical remission were an MRC-sum
score of 60 (normal strength), CK below 1.5 times
the upper limit normal’, and no relapses during
the follow-up period.

1.5 Statistical analysis

We used statistical analysis software
(IBM/SPSS V.16, Armonk, New York, USA) for
all analyses, covering recovery, relapse, and
complete remission. We used the two-tailed
Fisher’s exact test for dichotomous variables

and the Mann-Whitney U test for continuous
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variables. For all statistical analyses, significance
was accepted as p < 0.05.

The study received approval from the
Ethics Committee of the Neurological Institute of
land (NIT), which determined that informed con-
sent was not required (approval number 66062).
Results:

Seventeen patients (88%) with anti-SRP
positive and 2 patients (11.8%) with anti-HMGCR
positive, who had previous statin exposure, were
included in this study. Among the enrolled pa-
tients, 11 patients (66.67%) were of the female.
The average age of symptom onset was 49 +
11.9 years (range: 26-66 years), and the disease
duration ranged from 20 days to 12 months, with
a median presentation duration was 3 months.
According to the MRC classification, we found
that 9 patients (52.94%) had severe weakness
(MRC 1-2/5). The median initial MRC-sum score
was documented at 44 (with a range of 20-58).
The mean initial MRS was calculated to be
3.12+0.93. Additionally, the median initial CK
level was measured at 3,925 U/L (range: 1,888-
16,640 IU/L). For demographic data, refer to

Table 1. Muscle biopsies were conducted on 16

Original Article

patients (94.11%). All biopsies exhibited regen-
erating fibers, and necrotic fibers were present
without significant endomysial inflammation.
As part of the treatment regimen, 5 pa-
tients received intravenous methylprednisolone,
followed by high-dose prednisolone plus a single
other immunosuppressive agent (four on azathi-
oprine (AZA), one on mycophenolate mofetil
(MMF)). Seven patients received a prednisolone
and azathioprine combination. Three patients
received intravenous immunoglobulin (IVIg) due
to severe muscle weakness, and 2 patients had
Rituximab induction due to unresponsiveness
to prior treatment. Case examples showing MRC
sum score and creatine kinase over time with as-
sociated immunotherapy are present in Figure 1.
After three months of treatment, only 2
patients (11.76%) attained a full MRC-sum score,
despite ongoing elevated CK levels. Immunosup-
pressive therapy for 6 and 12 months resulted
in 4 patients (29.41%) and 7 patients (47.06%)
achieving full MRC-sum scores, respectively.
Moreover, during the respective 6-month and
12-month periods, 5 patients (29.41%) and 11
patients (64.7%) experienced favorable recovery

as present in Table 1.
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Table 1: Baseline demographic, clinical, laboratory and electromyographic features of IMNM patients.

Features IMNM (n=17)

Age of onset (years), mean + SD (range) 49+11.9 (26-66)
Female gender, n (%) 12 (66.67%)
Duration of symptoms (days), mean + SD (range) 119.36+139.52 (20 days to 1 year)
Prior statins use, n (%) 5 (27.78%)

Clinical manifestation

Myalgia, n (%)

Generalized myalgia 3(16.67%)

Lower limb myalgia 6 (33.33%)
Initial weakness (Motor power) n (%)

Mild weakness (24/5) 4 (23.53%)

Moderate weakness (3/5) 4 (23.53%)

Severe weakness (<3/5) 9 (52.94%)

Weakness distribution: n (%)

Dropped head syndrome (DHS) 2 (8%)

Dysphagia and/or dysarthria 6 (35.30%)

Dyspnea 3(12%)
Lower limb predominate (LEs greater than UEs) 8 (32%)
Upper limb predominate (UEs greater than LEs) 1 (4%)

Initial MRC-sum scores: mean + SD (range) 42.88 +10.43 (20-58)

Myocarditis: n (%)
Laboratory results
Initial CK levels, Mean CK (SD) Range
Electromyography: n, muscles
Abnormal muscle membrane irritability: n
Early recruitment: n
Relapse: n (%)

Favorable recovery (mRS 0-1) at 6/12 months: %

3 (17.64%)

6,754.29+4,895.86 (1,888-16,640)

12 (vastus lateralis 11, only deltoid 1)
10

10

7(41.17%)

29.41%/64.7%

Full MRC-sum score at 3 / 6 / 12 months / last follow up*: %  11.76% / 29.41% / 47.06% / 52.94%

Complete remission: n (%) 7(41.17%)

LEs; lower extremities; UEs; upper extremities. * Last follow up in 17-147.3 months
1.6 Factors influencing recovery, relapse  a mean of 39.75+9.76. Notably, the initial MRC-
and complete remission sum score of the group with favorable recovery
1.6.1 Recovery outcome (mean rank = 12.8) was significantly higher than
Themeaninitial MRC-sumscoreat6months  that of the group with unfavorable recovery
was 50.4+8.53 for the favorable recovery group, (mean rank = 7.42), as indicated by U = 11, z

while the group with unfavorable recovery had = -2.02, and p = .048. Our analysis revealed no
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significant associations in various parameters,
including gender, age of diagnosis, disease dura-
tion, body mass index (BMI), weight loss, bulbar
symptom at presentation, dyspnea, dropped
head, myocarditis, initial CK level, duration of
prednisolone tapering below 30 mg/day, or use
of 3 immunosuppressive agents within 3 months

from onset, between the two recovery groups,

Original Article

as analyzed via Fisher’s exact test or the
Mann-Whitney U test (Table 2).

Furthermore, at the 12-month interval,
our investigation did not identify any statistically
significant association between the group with fa-
vorable recovery and the group with unfavorable
recovery concerning the initial MRC-sum score

(p=0.062) or the other aforementioned factors.

Table 2: Favorable recovery (mRS:0-1) and unfavorable recovery (mRS:2-6) at 6 months.

Factors Unfavorable recovery Favorable recovery P-value
(n=12) (n=5)

Female: n (%) 9 (75%) 2 (40%) 0.28*
Age of diagnosis: mean + SD 50+13.24 45.3+8.05 0.44%*
Mean rank 9.67 7.4
The duration of disease at diagnosis (days): 75 90 0.88**
median (IQ1, 1Q3) (52.5,150) (60,120)
BMI: mean + SD 22.66+3.94 21.96+5.25 0.88**
Mean rank 9.17 8.6
Initial MRC sum score: mean + SD 39.75+9.76 50.4+8.53 0.048**
Mean rank 7.42 12.8
Bulbar symptom: n (%) 4 (33.3%) 2 (40%) 1*
Dyspnea : n (%) 2(16.7%) 1 (20%) 1*
DHS: n (%) 1 (8.3%) 1 (20%) 0.51*
Significant weight loss >5% BW: n (%) 3 (25%) 3 (60%) 0.28*
CK level before treatment: median (IQ1, 1Q3) 4925 4055 0.8**

Myocarditis: n (%)

Duration of taper pred<30 mg/day (month):

mean + SD, mean rank
3 immunosuppressive within 3 months: n (%)

Initial immune therapy within 3 months
PSL alone

IVMP, PSL+AZA

IVMP, PSL+MMF

IVMP weekly+IVig

PSL+AZA

PSL+MMF

IVIg+IVMP+PSL+AZA

IVIg+RTX+IVMP

IVIg+PSL+MMF

/\Eelapse: n (%)

(3,388.8, 12130.5)

(3,850, 6210)

3 (25%) 0 0.5*
7.43+3.49 5.37+3.43 0.23*
10 6.6
2 (16.7%) 1(20%) 1*
- 1
a 1
1 -
1 -
a 1 N/A
- 1
1 -
1 -
- 1
5 (41.7%) 2 (40%) 1*
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* By Fisher’s exact(f<5), ** the Wilcoxon-Mann-Whitney test (Exact Sig. (2-tailed test)
F=female, M=male, UL: upper limb, LL: lower limb, DHS: drop head syndrome, IVMP: iv pulse methylprednisolone, PSL: predniso-

lone, AZA: azathioprine, MMF: mycophenolate mofetil, MTX: Methotrexate, RTX: rituximab, IVIg: intravenous immunoglobulin, FU:

follow up, MRS: modified Rankin scale

1.6.2 Complete remission and relapse

In the latest follow-up, 10 patients
(58.82%) achieved full MRC-sum scores, and 7
patients (41.18%) attained complete clinical and
biochemical remission. The average follow-up
time was 61+19 months (ranging from 2.85 to
12.28 years). During the final follow-up of the
complete remission subgroup, three patients
continued with AZA at doses of 25-50 mg per
day, one patient used MMF at a dose of 1500 mg
per day, and another maintained a regimen that
combined prednisolone (15 mg per day) with
AZA (100 mg per day). The reason for continu-
ing immunosuppression was elevated creatine
kinase levels during the tapering of immuno-
suppressive agents. Four patients with anti-SRP
IMNM displayed persistent hyperCKemia without
clinical relapse, while maintaining a consistent
dosage of immunosuppressive agents. Among
the remaining 13 cases, the median time taken
for CK levels to return to normal was approxi-
mately 6.5 months (with a range of 3.07 to 12.2
months).

The relapse occurred in 4 patients
(41.17%). The immunosuppressive regimen
administered prior to relapse included pred-
nisolone doses ranging from 5 to 15 mg/day, in
combination with AZA at 100 mg/day, MMF at
1000 mg/day, or methotrexate at 7.5 mg/week. It
was observed that none of the factors exhibited
a statistically significant correlation with either
complete remission or relapse status.
Discussion

We present a retrospective cohort of 17
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IMNM cases (15 anti-SRP and 2 anti-HMGCR anti-
body positive). The majority of patients (52.9%)
exhibited severe muscle weakness. These find-
ings align with previous studies, which reported
severe muscle weakness rates ranging from 51%
to 67%." > *Previous research indicated that
anti-SRP cases tend to show pronounced neck
muscle weakness (70-78%), particularly in the
neck flexor.>® In our study, 2 patients (11.76%)
had drop head syndrome due to severe both
neck flexor and neck extensor weakness. Ad-
ditionally, 6 patients (35.29%) showed bulbar
involvement, aligning with recent studies sug-
gesting that between 33% and 46% of IMNM
cases present with dysphagia.”> *® Myocarditis
was detected in three patients (17.65%) with
anti-SRP antibodies, indicating a notably higher
prevalence compared to previous reports (1.5-
2%).>° We observed 2 patients who displayed
anti-HMGCR antibody positivity and had a history
of exposure to statin medication. One of them
was a 57-year-old female who responded well
to corticosteroids and azathioprine, achieving
remission. The other patient was a 66-year-
old male who required rituximab and IVig for
motor improvement. Prior studies suggested
statin-exposed, anti-HMGCR-positive individuals
are older and less severely affected. Statin-naive
patients with positive anti-HMGCR antibodies
appear more resistant to ‘therapy.7 Our two an-
ti-HMGCR-associated IMNM cases, exposed to
statins, had older onset ages and varying severity
levels. All patients underwent clinical screening

for malignancy based on risk factors and age
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groups; however, none of them showed signs
of malignancy. The results of patient muscle
biopsies displayed significant variation, revealing
that the number of necrotic and regenerating
fibers did not necessarily correlate with the
severity of weakness or creatine kinase levels,
as reported earlier.”

Managing IMNM presents a formidable
challenge, given that most cases demonstrate
resistance to conventional immunotherapy and
a high likelihood of relapse when attempting
to taper steroids.” ™’ Moreover, most patients
require two or more steroid-sparing agents in
conjunction with prednisolone.” In our study,
most patients utilized two immunosuppressive
agents (prednisolone plus AZA or MMF or meth-
otrexate). However, refractory cases necessitated
a combination of IVIg or Rituximab to address
motor function or disease complications. Recent
research has emphasized the crucial role of
IVIG and Rituximab in treating refractory IMNM

patients.'” '

Out of the five patients who re-
quired IVIg and/or rituximab therapy, one patient
(anti-SRP) treated with rituximab achieved com-
plete symptom resolution and normalized CK
levels within 6 months (Figure 1; case C), albeit
additional immunotherapy was still needed. In
another case, a patient received weekly intrave-
nous methyl prednisolone for 2 months without
experiencing improvements in motor function or
CK levels. However, after administering a single
2 g dose of IVlg, motor function and CK levels
improved within 5 months post-treatment. While
complete remission was achieved by the last
follow-up, maintenance therapy with prednis-
olone plus azathioprine remained necessary.

The remaining patients exhibited partial motor
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recovery and fluctuating CK levels during fol-
low-up, necessitating the use of multiple im-
munosuppressive treatments to sustain motor
function (Figure 1; A, B, D). Previous research
found in patients with statin-induced IMNM
with muscle weakness, early induction with
corticosteroid, IVlg and a corticosteroid-sparing
agents is efficacious and may allow acceler-
ated corticosteroid taper and switch to single
or double steroid sparing agents.”” Achieving
sustained remission with normal CK levels,
normal strength, and no corticosteroids is in-
deed a goal of treatment. Two of our patients
achieved complete remission after discontinuing
immunotherapy—one with anti-SRP-associated
IMNM and the other with anti-HMGCR-associ-
ated IMNM. Both patients have been followed
for 3 years and 1 month. Additionally, 29.4% of
patients achieved remission but continued to re-
quire ongoing immunotherapy for disease control.

This study aimed to investigate the
factors that influence poor recovery, clinical
and biochemical remission, and relapse fol-
lowing treatment for anti-SRP and anti-HMGCR
associated IMNM. Our findings highlighted that
only a low MRC-sum score correlated with
unfavorable recovery outcomes at 6 months.
Within our cohort, one case had persistent mod-
erate proximal limb weakness at 4 years and
11 months follow-up, with muscle pathology
showing marked endomysial fibrosis diagnosed
before treatment initiation, over 4 months after
symptom onset. Previous studies.”® " indicates
early-onset disease, male gender, weight loss,
severe weakness, dysphagia, muscular atrophy,
concurrent interstitial lung disease (ILD), more

than 3 months of 3 immunotherapies, rapid
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muscle fatty infiltration seen in MRI, increased linked a 55% relapse rate with immunotherapy
BAFF-R and B lymphocyte infiltration signal resis-  tapering or discontinuation, requiring resump-
tance to immunosuppressive therapy and poor  tion." In our study, 7 patients (41.2%) relapsed,

prognosis in anti-SRP myositis. A previous report  but no factors correlated with clinical relapse.
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Figure 1: Case examples showing the induction with rituximab or IVIg demonstrate the
MRC sum score (right bar @) and creatine kinase (left bar M) over time, along with
the associated immunotherapy. Case A-C; anti-SRP IMNM and Case D; anti-HMGCR
IMNM

A: Initial therapy with IVIg on day 60 and maintenance with PSL and MMF. The patient had
recovery from severe weakness to full recovery within 6 months. But thereafter he had
frequent relapse after 5 months and treat with RTX on 34 months after onset. The pa-
tient had mild bilateral hip flexor weakness at the end of follow up (MRC-sumscore = 58
and mRS=1). B: Initial therapy with IVMP with 2 courses of IVIg within 1 month of onset
and maintenance with PSL plus AZA and MMF. She had slow improved MRC sumscore
and fluctuate CK (242-1219 U/L). At end of follow up, she had mild hip flexor weak-
ness. C: initial treatment with IVMP and rituximab within 17 days of relapse. The patient
had full recovery with normalized CK within 167 days. D: Initial treatment with IVIg
infusions within 42 days at onset and eventually rituximab infusions within 54 day and
maintenance with IVMP 1 gram weekly. The patient had partial recovery at 12 months
(MRC-sumscore 58, mRS=2).

AZA: azathioprine, MMF: mycophenolate mofetil, IVMP: intravenous -methyl prednisolone, IVlg:

intravenous immunoglobulin, RTX: rituximab, PSL: prednisolone
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Our study has limitations. First, it was
a single-center, hospital-based investigation
focused on urban patients, potentially limiting
its representation of anti-SRP and anti-HMG-
CR-associated IMNM situations in rural or remote
areas. Patients who did not seek treatment or
who died before reaching the hospital were ex-
cluded. Second, the study had a retrospective
design and a small sample size, with a lack of a
standardized therapeutic approach. To enhance
reliability, larger prospective studies are needed.
Conclusions

Anti-SRP and anti-HMGCR associated
IMNM are severe inflammatory myopathies with
heightened immunotherapy resistance. About
60% of patients achieved favorable recovery
(mRS:0-1) at 12 months, while 41% experienced
mild weakness. We found that low initial MRC sum
score with anti-SRP or anti-HMGCR IMNM have an
unfavorable recovery, but this conclusion may
still need to be confirmed in a larger patient. In
our experience, Rituximab and IVIG are useful
in symptom control and reducing steroid use.
Abbreviations

AZA: azathioprine, MMF: mycophenolate
mofetil, IVMP: intravenous -methyl prednisolone,
IVlg: intravenous immunoglobulin, RTX: ritux-
imab, PSL: prednisolone
F=female, M=male, UL: upper limb, LL: lower
limb, DHS: drop head syndrome, IVMP: iv pulse
methylprednisolone, PSL: prednisolone, AZA:
azathioprine, MMF: mycophenolate mofetil,
MTX: Methotrexate, RTX: rituximab, IVIg: intra-
venous immunosglobulin, FU: follow up, mRS:
modified Rankin scale
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wlFsuuimsiinasiniitemsaund uwuifes
fnsusurimuaatiulml wagUTuszuuusnisiunm
TfianusanEaunntu

7. ffthese admit usfidwnsiwinansil ER
Alumszsruuveslameunaiisoudlalifniil

8. ffthudsinnannlsmeIunadue iosn
admit sle Al ER viluddlaifiszuu fast track
flEtaedanamtuly admit fivertisiae v1seu
AveninseanUsziliueinislifney admit sz
foyafidentuinaudsuutas defia3e udilally
Fonuaiidasan

9. Q’ﬂaammwﬁ OPD A59anuAURAUNG
Dosku dosdsmmafinfuidduind R sy
STULTITSINENUNABBNLUYLEY

Seduasidldimannuaneamn e s
willasieniseenuuuszuunisusnisival Il
nsanduIugUieiuniunisinunlulsmenuia
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Rawihlef fUnefidesgnasluil ER anas nsUsu
szuulliszuu fast track lufioanu ER Aandiuau
FUaui ER aslél nuvooynmassausuuIAnlys &
wnAatudels wanzauiulsmenuiala Aassdily
1 uagwwAalaAnlldlaaeuds nuideselny
fheafu nuesffidesnflineeenlurieululss
WYUAYUYY VIBlTamenuIaTavin aguslulseseu
wnmg Feffideumueanisliuinisd ER Snuwuumils
SetumunenenuaziaueuanIkuUn Y fineidu
Ul ovaid

1. $iBINATUNRENAIMNITINE UYL Y
foalaluuinisusnnaisivnisuseli d1laas
Danaen 24 dalas vieWadanlug iseiiagdu
ﬂ'15Lﬁumﬂuﬁuﬁdau%@ﬁm’maxmnmﬂ?iﬁu
dusiliusnaslinaen 24 $alus way 7 Ju Aay
Humsannsyuvesluinig aneumilosdn
v dugthefinfuuinsuuuligndufivimada
szuuuinsiineulanddthemand dunsdanidy
flésn ambulance thdslsaneruradnufosily
U313 lseneruaitldsndudeadauinig 24/7 fe
Tssngrunaluwaliioy wuisanddaniames 20
Alawns viaeluiuiiiull 2 Tsameuaiilngq M
Useanas 15-20 Alawuns dielssnenunawviendaly
Taliusnis Aanunsathonsiiiawes 2 lssmeuna
saufukdnteiuufianuly 1 lsmewala

2. M3UAUININTIAEUE OPD wenkian
smsdmiugtheiliiseiou waghiazainuiwy
wmglunansenis TneiunseliifuAuinisidiu
WAl udusuloueradlsane i LavgIusnis
Ruvedlsang1uia weiknng Wmmaﬁﬂﬁﬁ’amu
duildedldemeuunuiivnyalunsuiRand
na7 nsallidunmdlulsaneuianinsia OPD usn
narfenaduadasanlsmeruiatiafesiifiunmg
TINTGHR RN EERI o}

3. UINSAATIUIN visit VestheTiniy
usmslulsanerurawuu on site TATuLUU on line
warldsruumsdeereiios deended Sa5ER
NUNUADAANITZIUVDILNNE WEUIATUNAITIVAS
wazlvidinarlunisnsasnwgUisudayseluly

uhunans:

nanwanzay nensudsgiiondalsn NCD e
TsAResidues inutes Wy dyspepsia, low back
pain, myofascial pain \Ju 3 ngu e 1. mjuﬁ
onsrsiiliifinisidsunvasuesernis lidnng
Waguuassdnw 91nsasi muamzéfmﬁwma
ATuRuEne a8sR naudonatafianuniin
9-12 \ieusenss drszmineiliitaymiiuiufun
as1asnwldmuiidents uasdinisfnmulasnis
AOUAMDINITNN on line dadsediatiiu 2. nguil
pmaldsundasiisadntes lifinngunsndou
NaNsAIUANTIANG Aanuduaglunueinely n
Aamunisinun 4-6 Weunds 3. nguiiiennis
WasuuUawaen inmgunsndeu lianunsaniuny
szauhang PRl Ay 6-12 dai msan
§1uau visit 7 OPD Lilelsiunng werutaannise
s tedinanldindeuth wagiifndslunisnsa
OPD ueNA51¥N5 tloanduugied ER ag

4. fp09NKUUITUUNIT admit 1#5anis,
uaznsdsiafifiuszanSnmmiiou stroke fast track
lsmenuansivnganansaiuguaitagleviud Tns
Usziuan door to refer melu 30 Wil 1w
uazdnanduses admit lssweunafidszuud admit
VN dsgegn1sUseiuna) Wy time in ER nsdl
Bnwumngiifgdosddeuntsuidiu uag admit
Tilanelu 30-45 wiit \Dusiu

5. nsdidulsameruiauitng uaziiun re-
fer fiuszanuanSeuosuda Al pass W ER U7
veRUigUanemslalay WulAeiussuuves stroke
fast track ﬁshumi@LLa%’ﬂwwaaLwaﬁiawa'm’la
YUYUUAIN pass ER 11g stroke unit Lag

6. Mavivinansneeedilaliinanistae
Fin AasiiiluvedUae Tuasilunulu ER

7. ngusftaeilaiisssan Wlefinng triage udh
dnlaishudlimnusuazdslunsaadl OPD uennals
e warsputunisasausiunugUieIntdym
avnmuuulvuiseld msunsialunaisvnis
naueIMILUUIMUAFe T U3 w U F9e199am
funstl call center vedlsswenunanaen 24 2l
Igglnsuasuauladimsuniuuinislunm
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19n751¢ viedeannaniduriuil fudimihfiues
call center onaifudunilsvasiiu EMS Als uazdl
wingAlvdUSnnAuiunsdiifideasde

8. NM3ANNLka Anlvx AadaTuuiavzan iy
g Ainsdaliunlunatsienis wiedssiadUag
1U3nfl .20,

9. nsandulsmenunasualuguasiiunng
WNIENTU DIYNTIU NUT ABENTTU DNedlunme
Wiesnaflviunsuuinigd ER felae itelinis
Uinsinndalutaanm prime time 16.00-20.00 u.

10. msiineua videgteneaTinGon
919519115910 ER Alyednled leudeue s u
fins Uinslumhiliduuginsuinsseruniy
uinslagiamy Taglideavimtfidunissnw
weua v fanignisusznduiud e
nsusnskavaseuiUayyauldianelave sy
UINT

11. Udueneuunuivsngadliiuiiugls
U3m3 feuarlivilsmerunaensufion Feiu
wansbiiiuiduimsdila wasdderiugliusnig
2399

12. Sudlofuyurulunsairsimuaiign
Fesronisiinfuns¥nuil ER

13, msauflefuiueamnmluiuily
vimsdsnduensdosy Winsdnwilu 16 ngu
omsdutheidntes weaniielulsmenuia T
nsWadnen mvenndunsliibety uasiiszuy
nslAUsnwAundsns
G

wall AU sUTUSTUUUINSA ER
Ty 3 W fe 1. aan1szaulunanssnsiag
uennarswnsflidnduas 2. msuszduiug
nsUsuviAuAR N1sAnnTesfiviangaw 3. N1 lean
s¥uv anduaugihefiFeansunisuinsd R ae
Liswdu 4. msiiumadenlfiaelaenisin
UinsnauennatsnsdmiugUaeiliisaeu
ilanuLedaluwsun ER

wianveiiusslevutnugasy
wemn: waldsu post § Mnviue st laviiunils nuFslduansamdiudeinsuu nvesugaunmdidives

post i lulenatifensu
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uhunans:

16 YWMIN1SWRAILITZUUUINISISAVIaDnLaDNaND

4 Q‘ 1
AUN.FAUANA AEULAI

BUANUNINIUTEANINGT A1UTIVIDNYIANEAS AMSWHNEAIENT UM INYIRBUDUAY

TsAnaendanaues (stroke) tUulsafd
SURTIUABTIN LAZABLANANIIZANIT N155NEN
15A stroke tJu time sensitive na@13fe Hanns
fhwnavividolld aviinzunsndoundeluiuiy
namdnBuiensauldsunssne (onset to
treatment time %38 onset to needle time) way
fiszavnailunssne (golden period) Aausiidudl
9n15LfBe 270 Ui fatiu ns3nendadessuliinng
fnwegennge edwlsinuguassaddndian
Ao lsameualnatnulifiiades CT scan wazlaid
neurologist fetiuMsHANSEUUUINSTIaEYlV
Uelasun1sineegnesing) NdearuuIndlung
Fanup3os CT scan MWlulssneunadifiarundon
LazeNIEAUANAINNTalUNTSNYIEUe stroke
sgongsunmdvily wwndnylfvRanidu naon
g Fuavaly dufudsfesiinisesnuuy
syuvuinmsfianansalinisguadiaslunniiuiily
sthainfiouiy fufudafigosi Ao 1. nsadis
LATBUNYTTUUUINNS stroke 138 stroke network 2.
NN3E314 stroke awareness 3. N3 up-skill Tviung
NYIUNA LALANEMIVTNLANNEINITOIUNITS AW
A YA stroke WUUATUNAT Fa9 NI TEUULN
naon 16 Tiudswalimniuilussmalnedszuy
USANS stroke fast track Lagdalin sHauIDe1mD
o finsdada stroke unit n1sguARILAnITA
N384 N19¥1N primary prevention lungugue NCD
(non-communicable disease ) ms‘ﬁmﬂﬁmmmw
(rehabilitation) dmaluseindlneiinanisaniu
nsmLnsEuUSnwlsAviaenidenauadagluinae
funnlunndid Jeansuimsdaniaileimuszuy
Uinstiszauaudgatiu festiuuamsiasiely

&
U

1. a5 unelvTnau wagAIa1etANUNLe
NNTINUINTIHDINRIUITEUUUSNS stroke Tadl
Usgdvsnnggauiiviild insignmssnetuduy
time sensitive 981911N N155Nw1LlaNaRNTal
Amzunsndou syeznanutadeniaidfy Aoy

a Y o~ a a I Aoy A
JEUUUIMSReiUsyansnngeaauinivild wWisy
LELDUNTINEINOLN MIDAUIEISN anTunauln
fu azlsnvinnaulavin azlsnlusndudesinfdn
aon masnaun1sliiilavesaanudunywdvumily

U 1 @ d' < dyd 1 1
A155NWPENNANT USeeaUliAUAUNLLEANDITND
1 < I 1 o = v ) dy = =3 1
waltsAldly vinludedeerinnuull mudla1uLAuLN
157 stroke HuasaintuiuNe Wil lavnidle
% o @ & a Y 1 o Y
wiINsEIAs1NTlanIain stroke TouLReiW A
drAydesialuyniunlvlianunsauuniign
WIIEND Wl AUTLSISN aARDINISVBY stroke A
TailounsunisSnwlulsangruiaisivinauleaus
MABAIUMILTNDINANTAUNSTIUTIA19Y aeaa
AU IR DN AU TANIUS AL SEUUUS NSNR 3
AN BLAUTIsUSEmA

2. manegeleniaes U livinuguIvis
YDINTENTIEANTITNEY LAkA YIUANTIATIBNIT YT
a1ssaauinen 1eeeneneurintvnn 60 — 80

= a 9 v | a N Y
nu. 309N NMsRulgalifiu 60 wiides
~ A a v a
T 5N, 1PIDVENAUITANITUSNISASID CT scan
wazlvien rtpa 19 iosannssnuniilanas 61 onset
to needle time 13iifiu 120 w1l FatugngUaels
natdumalugalsanenuialaniely 1 9210 way
ANSzeLan door to needle time Useugy 45-
60 U9 TIAINkILAY 120 U HaN1STNEIALA

~ 1% ~d ) ) A
waziinzunsndouiisn Jagdumsianiazes CT
scan NTUNNLUBAR S1EAEUU out source Ing
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uhunans:

Tssweunalifesammuaaioes CT scan Ll
anuilulsmenuia wazudmsdansivdgieds
7929 CT scan Tudnuivngas fumunudna i
vhifuustentu fiulsmeuaidhmneiinsag
$oail CT scan Aelssneuiadaurszsu M2 way M1

3. Maiwuanusidndnwinmg unng
Uszdinuanuengsaans Lumansaniu intem
nneu Wianad anudlafetunisguadiae
acute stroke wazfiuszaunisalnsslunislie rtpa
auld 1losnlsemenuiaszdu M1 wag M2 Laid
neurologist uvuey Faausadesiaundnanwli
wnnsUATRelulsmeadulitiauanu
lun1sguadUls acute stroke wag stroke fast
track 1o nelamuuzihegrdlnadnues neurologist
w&ldiszuu drip and ship Taen1slen rtpa #ilss
newaYLrUNelaRLLEYe9 neurologist W
dasagUaLun admit sefilsane1unadial neurologist
vidoorgsuwndvluiitiuszaunsallunisguaditae
aufianusiule Hudu feduieuslunsaouindnu
wingd §33in133m rotation TinAnwwnmesiny
stroke unit wesluNTOUARUIE acute stroke
Flesun1ssnwgieen rtpa AaenaunsEnaUTY
ogsunmaly uazunndnvufiRgniduisesd
N136IY rotation Vié’aﬂ%’ﬂm@ﬂ’m acute stroke
uay stroke fast track auflnmsiulalunisinm
LielensN3gUATEUULINNS stroke fast track Uag
stroke unit b

4. msfsdesniexliAuinwgnaile
naenan wazdesnionsuiiivanguaiilounmd
sw. flanulsauiel lidulalunisqua wagd
a1RsesSeunuidenseulunissuinveulazuily
Yoy livin swe. ilesanlsamenuianietiesedu
M1 uay M2 tlidl neurologist ot Fedeaiiszuy
nslyidU3nuie ilernuUaenduvegitaeiin
Sumsinwilulssmenuiagnanesanany §aainnns
AnwimarenisAnwnuingUaeiidnfunisinw
Tulsmenuagurulagongsuwnginly vieunnd
namansanau viewnmdnu fRRlUTuTnans
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Shwnlauananaiunissawilag neurologist Tulse
weuadmiaviselsameunaaud uazdanudnden
onset to needle time &g door to needle time
Fduninnissnelag neurologist

5. @3uuImansguagUelvidananving
adluusiag swe. liAasseynsedly CPG vesUseme
Jundn desiiaudandu wafdeslduinsgiu
esnenaenfouazysansnmueenisinm
B3f Lwﬂulﬁawmmaéqmumiazﬁﬁﬁﬁmﬂﬁmi
Shwndilalanansaviiany CPG vesUszmald fardy
usideuazgninefesTmiusaNLUUITUUUI NS
fanuwmungankazldlaaseegsliliguassalulsg
WeUIagnU1e AvmBanguadiaudifnyogieds
widngdesngatuayuka il iuwUgmnlnlse
weunagniseeeasdlalunng Ges

6. a¥reansiulalinnauiudinnisin
drafilu sny. duiwansdnuniialiuansaiuly
. Favda ms¥nwidg umdilumeldduugi
Yot ilanafmilouiuiunissnwilu sw.dmis
uhildefinimsesnuldi nmzunsndoutiesnin
laen1591398nazingunsluasansnianisunng
sgivanna Ussiiiuildndann mmeddlviuing
wafifimnalsisiule fuuimsalitiladesnmsidni
ms%’ﬂwﬂuisqwmmasummimy'ﬁ’uLLW%@Q’L%&JTUW
ity madalssmenuiagnaneilaiisslon

7. 40159958 UUUTELIUANAINYBINTS
Tusnissiudvaniduyseam standard stroke
certified center uag DSC iy asw. iielviiia
swa. fanssiula giiledlddududdglunisgua
fuaeildnmsgu esiensiamnszuuUINg
AdausenisBandnmaiaunszuuuinissneany
aunitelyivihsauneuenlsuszidunanm
spuuUiNs wastuurlumsiannaunmn iy
TUNUATTIUTEAUBALALUIUIYIR Fyduanty
Usza1ving) NIUNISUANE NTENTIETITUFY
lagaudionulsassunnndlunisdnyiuuInienis
Usidiu wararanaminisussduildinnusinig
Usgiliuszavuiuvfnusulindntuusunves




Usgwelng Jaduuuaniesnisuseifiu standard
stroke certified center : SSCC #an15Useiiu SSCC
Tuiitnguszasdiiielimnlsaeiunaiinisuinia
Idnnsguana §oae wagdlvuinsiianuiiule
Tlsmeafidhumsinuduldnsgiuiuses
annmlnevthenuiiduiisenivresuiuea g
nsUsediuilaifiadanelag

8. Tsaneruaudviedesasiiuiiodi
adiaue Wosuitymuazmuuamslunisudly
ﬁ@%?ﬁuﬂ i nsasituitudeswietseiaue
Taensimuaduianssuly service plan wieth
wunselneuuszsdues service plan s
THAUlsameunasieg SUnsu SImen1suns1u
o warmuuanmaudlutymitedadussuy
wazdnswauszuuUnnsesesaiios

9. Uszarulunisdanisudszuim was
n3nensfisdulflsameunagnang Wy 1eFeadd
ininauldbuuuey NsimwIANLITINNEIUA
ndwNT Mennthda iesdhenssesuussnamn
swmstiuduseudautsvana vililanansaudly
Yeymlaviuna Jieadin1sdnmIsunIsnaIuNSE Uy
UINSINNTUTEYNIVING kasuasuNTatiuayu
INKHINATNG yenaniigeadinswauilinenuna
LaZTININITINTZAUAINAINITA F909TN1TNINU
atuayun1sAnuIsianae FeFesivmausidiefians
SaafuayuIuUszIn N sudsznailduain
swmsiuensliiiiese

Fatunisiaunsruuuinislsanaoniden
avoslutaangn 16 Uiduundu ldsuaiusi
Tonnndieegned insizynaulinunsnins
JuUNTI989lA NansEnuvedlsa F95nilaiueeng
Auazdowlownasn dwaliuszmalnediszuy
Uimslsavaenidenanesilinmsgiuaina wazidu
freusuvasiilan
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uhunans:

du15A8UN Sl

Y
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4 yaa
3N 3IYIG
Y Y

WselnIn Avynls

anuUfURsssn JaUASEA Uhunuesiy divatiundl anewies Jminvaunny

D.

RANSITUINYIAEAS LNOWRAIUIIAIEY I8

o

¥

d1fty I3 5193 consciousness WU A3

Y 1Y
WasTIUMRNAYNIAnenMuKaegn1ely Fnle
S9Ny Peuywd legnieenunlduseloyl was
Ausdnswisunlaia laun Tad @lulaain)

a

7 aus Ty wazanuavgy loasuiauw 1a

2N

)}

¥ 3mdniln (conscipus mind) meusn3ivimen
(self awareness) LLazmiauimaﬂ
Aaledin (subconscious mind) nelu afauns
(mindfulness) pusuaivisaadldvinnusaniu §i §
T2 $nedn agpasaian neuenaieluy Sudsniy
F3esheaRtlya (wisdom) vassiaes dieluAtayw
AunnTUsEty waziiugaAIANENINTTes
wyud Wednnden nmonden Fianfeuasunlas
TWatuldiealagdaluifanaislu 3ala aues
$ame Tdo ngfnssu iuUsEAVEAM A mAn
Uayayn Anufn a519a55A gUAIMaN gUANNY Uag
anansnenszdudn Wamndaliudandundy de
auny wayddaawn anun

wAtin33n1sURTR Foumdoudandenniudils
auasnuiladng Iiinegiune anmela fifds
\11-08N MINSTINYIA wuuNeuAaIgau1eY tnglyl

VY,

wnsnusasetsRuieadugs J3dnainnisdunes

VAT

555u97% elaves lsiuvinmele) laid(edn) la

An(eunan) fnwaRdndegiutiagtuaumelawindy
uazlfuuseitios

wuzth vgandnvae - Udesaumelasendne ine
- dane Saulvat lwq - UfjTAgn Wiidng WWSyans
duiadn3ladn nenemsnwansliuiu audnnieay

Y o

HOUARNE LEISUSAUUNY UAdINTI-AeS a3

Y

Q

e &

audnduvTesvtn Inasiindiumn 88In3 AeanIs3
aue-MeITINUseudiuauASen Liin
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HaRfvaNslaasy asetufun1ssiung auiy Wew
AaNY Inasudty Lead-aund Urunanswefiuanu
Y9IIN3 VIMNATUANTA-NY WAZTIN MENAIIN

v o

3 Pasvaunaauie Weunaiy dase Ligedn Uasy

3
s i ladd lide Weediung dudagdu
yuziiu $ne Sou Sasu Wunans dedAeiigng dae
waiinuun(@enans)

nsuftAdeiles adaueduldy Whidunntu
pdvay 20-30 unit sxey 1-2 dUnsiagldnaritudnla-
$1me uazldnaasuuiasnnslu 6-8 duUnnsi §
UtRmethuveivhauaansausulgsausues
AULRY MEAAIENSUSURLIgNABY Audauuz
wldinad Meldunansa-dn Snundnslioillos
naen Weeu1 Neurate Uaeedns Base aunes
v subu dudaannzinmiulannau
WIENNSANEU Nienmsmauued Jeyayn Anus

FosInuywd S1eNeuarInTaayn g3 uiu vin

PN NYITINWALAIUADLLDIVDINULAZ IR TUS

a

5 NilosrUsenaudogasldungnvaegune fe s19AuY
5 519N 5N UavuuIa Ao LU dya

o

¥

d915 wagdyaed a3 5793 SuAUTIAlagnIng

&

mmﬁ’aagjﬁ’ugﬂm&J‘WizﬁiimauLﬁummﬁﬁﬁy‘uaq
3Inla NM3ANSITINAIEAMUlNUTELIYM M9nTY 177
warla azriun1svinnssuluf TRinwsAIuR wagnis
Snweusudnliinedla USavdedians ANUAIVTD
& 1ok a & ] ' 2 v

Aanunndeginly Inluuwne neduun Wunuy

a a 1 a I ¥ dl
WnsInIne1 wusIadu 4 sUwuy aunthfuen
A9
1. 393 (knowing, consciousness) Jayayned MM 5u

Y v 2 L

5 fhg waseus [WudnBusuliunanesdin Ini

&

9IABTINBAIUAAAIUATEY TAUEATY WA
A4 a A a Y ,a A ° v a
wilednaug 393 (eyeyraw) Ndseanluviming
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AUN AU e wazla Beninulu
1911 Hnausuleuselovd Tiha

Y

2 Sk
]
io A

2. n3dn (feeling, sensation) LaNu1 wiifiven
AwAnmesnene (munme) wazauianianle
(INUIN) ﬁLﬁmﬁuLLﬁazﬂaaﬁummz

3. 31331 (memory, data) dayay Wi 3AUAN
Youa Arwi3 Uszaunsal ernfiazauiulindndu
anl3dniln (unconscious mind) JENINIIATN

4. 393An (thinking, reaction) #3213 W7 Aim @519
U3¢ wsis UFRSelinauandeyad 503 (1) 380
391 (3) Inawnsa An Usauds asedaniliie
Uselom] Aadrennseiiles Aandvia wdvaes 18
naeatu (~50,000 ASs/Fu 80% LHuATuARAU)
wnsAauIasuLUz1 F5vgadnilifAnygaus
W (4) aRawesmNes (3) 1sualuUsusu (2)
Tneflneusudng (1) Infirliinnuinniy fead
Au3 Awasy uaznaadniAnty Tualviialid 3ndn
Uausis (@) agmunrindamely uazidlodnasy auga
U3aws Jaya v anud anwAniin iiussleviay
Usngiues annsathlldasreusslomiuitiym
ANUNNYluTInUsein iy

wansssuUUReusuda (leifiuanuasnsaves
0% I ndamdnunuwintennaviiodndu 1¢
vhmihimuaudnniefendsdniifinainindiin
(conscious mind) ﬁﬁaﬁ’aw%au (self awareness)
a@fug (mindfulness) 3nfudsiinfonuies (self
realization) Jgym13ng Lilengaaalaiy oduw
aunauesnamninllguaute uagiilondtym
A199 Tudin

WegrAEasnIsuwng Indszannineingiunn Au

'
a =

NUNFYINUVBITATALNTOAIUAN Mruaddlaain

a o =

ABUBDN SEAUINAITUN (conscious mind) Tbed

5% Inaulugdn 95% nnglu seaudnlaaniin
(subconscious mind) 5% wagauanidnlidndn
(unconscious mind) 90% JuAnivinau AuAY

AMPUAFIIU ABTTUUINORLULR U AUALTY

uhunans:

Uszaunisalluedn unasavaudeya AU Ay
AR WiauSnuansndeusiotiuiannaulisne
AuTB uazaRs Petihdoyaruinnindiudniumn
Tdusgloyiluginlszaniula

Jagtulaigaunad MsuiRausniiu Ianasu
s (Buddha mind) 3nef Gy filnum
U%ijé NnnslfuRvhaunsisesuIndiin (con-
scious mind) MeuensuMeludinysedriu el
\An @i duUTyy (awareness) LagWmUNER duns
91nInlAd1LN (subconscious mind) a@uns0a31Ha
mMaAsundasiinniglusisnefiseiudn dalsdin
(unconscious Mind) ke na1Ae N1sU RSN
A9UKUUNNSIN (Buddha mind) Sikavinlviauedeay
A3 (Buddha brain) uagduesagyitauiiuaI
AusIMede Meudeaisteyaninua 9ndnla
(mind) dslunn@inasanie (body) ynefeag yn
wad 9y nungld anuaaugy (calm, relax) @
auna (balance) Inla T1anenduegluannivuni
duna (homeostasis) ARDFUNININ UALAVNIN
Mo aansafigerl madsuuvas lime Fuad
2818 MRI (magnetic resonance imaging) Ainw
MEAMaMTIUeITadaNDY dauTiietos
fudnla waAnssy 9dy ensual mNAR NTSEUS
MsUTuUse Lﬂﬁauwaaﬁuqﬂsiu waz DNA dnans
ANWININLIEY MAINIAERSNITLNNE

g1 Ay Useineng Tunnfiasainmd s
nermansmalulasiildsiusiutaa, A3
595UTA vianeiul Adns1 mnude vesUsive
avTupen 1389 Indeyaad (consciousness) W7
Swafrlselenilvdulantagiu aren1su)ia
FUIBNNIUN LATEY @R ANID INAIU UUINNSAEUN
iWeusglomiduguaanin guaiwnie AaAINIn
In neFngsu Udy ANNARAIINEINIT nﬂ?iﬁu
9¢fiu Fnla NAIINNITINAUTAIWT Fnasy an
ANILASEN ABNTOWALLUAT YNINBNN UAZA"S
91U veasguUrieg anglusienie linduganioe
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uhunans:

Un@ @y auga (homeostasis) Liugiduiulsa
(immunity) @unsadesiu Sn151901Y AIYAULDS
(self healing) launanslsafiinarnaanuasen
(chronic stress)

ATUNANITANEN N1IU1 INEIU aNB T1NNEILE
A @unsansIanula

1) SEAUARLANBIAIUAIIINNNTATIA EEG (electro-
encephalogram)

2) nunmswasuilasvesaesunsau Adedasiu
ASTNELNS TMNINEATH KAEANSYNIL FREns
7933 FMRI (functional MRI)

3) Winansdeuszam ienuawy sesluuaiy
av maiesauAuln uazanasdeUszamanuaien
goslUULATYA

4) Winn159ussuuUsEamausaluli@ (para
sympathetic) UagvignszuuUssaIniasen Py
(sympathetic)

5) ASYNANS INAIU @UDd HIlA wagIen1evingu
Yowuas 25-30% letnnoutissnsneuasinla usiiy
ey Usednsam @mmWLLazq%mwﬁ%{u niou
nauluvhnthfiniseu sseddeliaty

6) Psychoneurobiology auosimthil sy AUAY
MIUeITeNeranasall AeUszam uazds
FATYAAIIUAIY NANIUINAIU AILNTEUAAIIY
Fuaziiiew (vibration) pauuwdlundnlnil (electro-
magnetic) lUs1amenneiazuaznivad 9z
I§3unsnsedu WundsdnTindan dela $rene
(mind body) $afwhanussiuanaziduaiigaves
#dns WA SIRAY ’5’](5!5’] 1NBIMNT FINAUIN
91717 519k (metabolism) wagIaIusANaIIn
49U TruNANLanUAEY 83FUsTnoU das NauY
AvuasUTiwadlilnasuaie (mitochondria) n1e
TFawunsUdsunlas (quantum field) @198
wengUaenuNUsin-dnyaad thlud Usingnisel
WasuwUas vee319n1e wardnle e1sual Audn
ey nyAnTsy WUsNIIU DNA, epigenetics, neu-

roplasticity, immunity, self healing, homeostasis
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Lare1y8us1 (anti aging) amnsadsuide
ngAnssumelusunsulmivesdnladiin (software)
uazaued (hardwere) logie

7) ausudn afaundtdgy mnuasuainla wlu
AYeIad 03 (consciousness) ANIUNTANNTEHF

v

AAUS Ay Jionuid asuiled afduudayay (self

o

a

awereness) @fa15 (mindfulness) aAleyayn (wis-
dom) dndniln (5%) Fevinen Falsdnin (5%)
Inl3eiln (90%) n¥aAdn Yy Im3 weiaamu3 A
939 5ITUYIA INLIAIARTVRIANIY I Fa
AU09 9NN @S WM wazdnla Tayeyred 579
¥ nded Annd AnueanaiNdnA AN LAY

1 L

AUATUDINUBY

q q
'
a A

IMWMUIBUTUALED 31nT0T Ulu

a

Awued (mind

A7)

o v

conscious) @¥5aLfiy AMUIFINTeU af
Fuutyay (@wereness) isliusslenifudinnns
91U Uszdfu wazannd naw Peifiuids wis
V09&A (mindfulness) wagaund (mind concentra-
tion) 31n3nladiin (subconscious mind) 1ﬁau§
(awakening) s defuriey Wlevign Alaa
Inusaurelaif uazsnefiidianns annsadeli
anslésEnanBemnntu annsadifsmndiu ves
AT9A3n Indndu dwdnilifiteddin (unlimited
unconscious mind) Tilsifs wazamlaiaeiiiu
Wineu wignansalnte Suile dlgaiainnisvin
ANN5NMUY WIYAUNNER duanauns duundygn
(wisdom) vesdumndunmsidn safterianefiaa
WIRALINNTRITUS 5 N8 Lvun dayay1 §9u15 wae
Ayanas aeuuIans ussasTIssRUgIaRde
Junszosiudlameinniim

1 Inaqunssiounae s nea ygy U1st AmEY
A3usler

2 afenB LiuAIAY weaa3 vignariaa 9oe dung n1IUN

a v

3 antayeyn 93 UTas Lnunu dufea e Aaewn
AU
dmsulantagiu aunsnnundiunldasnausslovd

werdudamne Jeyayr anug ad1eassn anuasey
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At i uinnsuueeU AL

Uszlovuasansnnun 10 Usznas (10 aaw)

(The 10 Benefits of Buddhist Meditation)
. aunsanlaunAagasan
@S Lilenassauldaue sy
. af duudye widymdiausezdniu
. auns wndgmilutindszaniu

- ausnnIun W Uayay wndayynuyeed
L A8 SNWEUNINIR

Y o

1

2

3

q

5. @A LB uUIMITANSIAT AN T I
6

7

8. auBnnun w1 SmeUnAauna (ugiiAuiy
lsalain

9. &R aund Jsyayr Aaerun ginnnu

10. aun5a1Iw Wawnlng aann Wuula dlada ady
Swn1adl 10
http://www.youtube.com/UCrzSLopYQUusBzU-
nhbaJWUg

AnwnianAud

1 angnnunlayynaagedn (12:03) aunsaatin-
nszlnIn Avnls (eAndnunne) Published on 02
Aug 2021 http://www.youtu.be/86ZuT7KIMFk
2 aunsanun Lilenusssuldausams: Jagn
e Tae Auninel Tauty UenanIunInedy
el (18:34) aundaatin-nszlnin Jwwnls (afn
Jaunng) Published on 09 Aug 2021 http://www.
youtu.be/z\VwwiG6RQf4

3 af duUtyae kNUgrdinuszariu (15:56) dus

AATA-NSEININ Jvunls (eRnInwnne) Published
on 09 Aug 2021 http://www.youtu.be/TZ1Kh-
5JAF68
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5 Nty ludinuszaniu (13:51) aunseadn-
zlnan Awvnls (@AndnLumngd) Published on 09
Aug 2021 http://www.youtu.be/kdXSMUPVBE4

5 @A WlsnuLIsdanisuazAaA M
19y A9.059A78 9ATIATE WIBNANINRIINYIAY
YOULNU (26:29) @nnsadlin-wszlnin Jvwnls (afn
Jaunng) Published on 09 Aug 2021 http://www.
youtu.be/2 NOLSKBFtE

6 @usn1Iw WUy widymuywd (18:00)
dundeatn-wszlnin Jvnls (eAnIAuNmE) Pub-
lished on 09 Aug 2021 http://www.youtu.be/
bofTx_TRk9c

7 #5801 SNWEUNINaER (13:24) a@ungaain-
Wszlnan nls (eAnInLNng) Published on 09
Aug 2021 http://www.youtu.be/jmZQowioWOM
8 aunBamun $nw1 Semeunfauna LugiAuiy
lsalain (16:42) aunsadiin-nselnin Jse1nls (0fn
Jaunng) Published on 09 Aug 2021 http://www.
youtu.be/NROV7R2z510

9 & aund Jnyayr AWaawn glinmnu (18:34) dund
Aatn-nszlnIn Awnls (eAnInunwne) Published
on 09 Aug 2021 http://www.youtu.be/chSVbS
1LIw

10 aunsn1Iw Walve aann Wuuls dladn ade
$wn1ad 10 (14:48) aundaddn-nselnin Jvwinls
(afnAnunne)) Published on 09 Aug 2021 http://
www.youtu.be/YCTi8T1Rn34

uhunans:



AIIU:UNENKSUWIZEUUNADIUADAWUWNSANS
dunAuUs:andneanmMaas NMAG:ouooNEDIKUD

1. @UUSENBUVBIUNAINY LAkN UNUTSUIBAIS review article, recent advance, original article,
interesting case, neuroscience IT zone, image quiz LLazguﬂ

2. unereg 9 annsadeulifinvdinguiaznwilve msdenfinsanideudunwle
Juogitu naefidavesdTouinmuilaaunsnderumnylidian

3. Swste Aledfifemnslisnusdolundusnit@ouimduy msdeurifuuarindusnustone
nntudlefins@eudedniusnlildsnustouny

4. 9188 DUAUNAMUTLAFN9)

4.1 Review article 9 UNAMNAGNWULAITNUNIUITIUNTTNAN 9 BESANYTD]

Tudesiumsdudesiinudes ‘w’%aLﬂuL%"aaﬁﬁﬁqaguiiuﬂawuauhiusumﬁ?mﬁaLﬁuﬂwswumuaqﬁmmﬁ
fifloglvindu

S v

4.2 Recent advance fis unmNuffmNaNAsuTgILaiiToyanIivINsll
deligsuldsunsuanuilmiludesdy
4.3 Original article Ao NMSUNAUONANUITEVDIUNIYINSIUEVIUTEAINYIFERNS
Wedumsimounsosdanuilminldannuide
4.4 Interesting case A TeauftheRfaaulalufusiig 9 Feenaidugiag
finuteevdogUnefinulalivesudiinnaniavle Weligeruldnseminddsavionnzdsnanduazih
Udnaquadnudiheiindusield
4.5 Image quiz Aie MsthiauenmNMInTITItadeneddvesiiiefmiaulaiielsie
Ifnmumunasumouiiieatesduiiolfiinauiusilunssiunsans
4.6 Neuroscience IT zone o UnAMLULL website tiauadayaiiafuausy
neuroscience aslg¥ufuugihaniininmsidauadloauusih viedsuaseuunanuiidudasiuas
thiaue Welvisuiiaulaldsuduuzih detausuuzaingiauesie website fanan
4.7 Buq Ao unArmgeu usINEMg fenlddsunananiaulasnmeunslunsans
QUEGRIATDINT
1. Widssuatulusuuuy electronic file ifanisnelUsunsy Microsoft word Inedssaulaii
https://neurosci.kku.ac.th
2. Tunsdiimensanslsfiansanivumariiioffissiudy veaunganginusnsenuuumedy
Copyright Transfer Statement wagdsnduulnINTa1508
nsesENfuatuunAIY

a 4 a

AnwusAuatu (original article) 1NL5039ElATUNITATIINMUIMNALUTIUIBTNTUTORNTIAQIA

q

[y

3 viu Unusauatulinisiaiuegnaiiy 10 wiinseay A4 N135189UMTITeAsiveyase a1y
Aarialyil
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1. wihwsn Usznausedeiios Jedinus wazaniuvesiinug vanwilne vienwduingy
2. UnAnge (abstract) Mwlne Bien1w18Inge uay keywords
3. Lioides Usznoude
- Ui (introduction)
- Ja9uazIaN135 (materials and methods)
- HAN1333Y (results)
- 391984 (discussion)
- @3 (summary)
- AnANIIUUTENIA (acknowledgement)
- 1ONA1591984 (references)
4. 11379 (table)
5. gULLazﬁWU‘i’iEJ’IEJ (figures and figure legends)
wmmﬁuﬂﬁmma (review article) way UNAINAIMEIMIGIFINS (recent advance) L{u
BosifiToudaniiofansaniiud visussaunsmadylvidou uas s1o0uifiae (case report) ynizesay
1A5UN13MTIINUAURTUIINAEUTTANTNTUTOENTIADIA 3 YNy Ummmﬁluv\ﬁmmfiﬁmmmﬂmﬁu
10 nth wazsenuithedauenliiiu 5 wihnszas Ad UssnousedoyaEesuddusellil
1. UNARED (abstract) nw1lne #3e Aw1Sange wag keywords
2. Ui (introduction)
3. 10304 (text)
4. @3y (summary)
5. 19N@1591994 (references)
nsnsENAURTY
1. mMsfasiduatu Wlglusunsy Microsoft word Tagldsidnusidu Angsana New aunn 16
2. wihusn Uszneude Teides Fedesmsduy waglililaanunsafuingusrasduasidoies

'
A

FORUNUS AA A0 UNYITL ManeaUlnsEnD wag Bluad waztio an uilvinau vuneaulngdny uag

)}

(3

3uiad ve3 corresponding author Wil 2 Usenauseundnge nwilng Sen1w18angy keywords

3. 10303 msliinunilne duneiinda daau Snduduatunmulneldamumsnmamunsuatiu
sdingan liltiedonunegissaneu mslimawlnelinnian snfudinusnguiudalals
vouvaudwhlilalaeulaidaau limdeiililiana dowendufiulivnadeildndusn Josnmsld
Dudeansiyiane mndndudedddonisn Wildliluradu

4. ;13 Wasiuensmamn maausazusulymneavmasinuseiiEesdegmilens

5. o Wl nE wiern & Weffunmidssmudiduluiedes Tiuimesusiidu
wazdaaulagunin

6. 1oNA15971989 TilgmIu Vancouver’s International Committee of Medicine Journal Editor
(p.¢1. 1982) ldvaneraumuduiisnsdsluiiedes
N15WEULENEN381989

wuztlilalusunsy Reference Manager Wi EndNote, Zotero #s8 Mendeley lun15dniin
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Tiansld38nsfindt Whlululusunsu Word tnemssiesniinnnuianainlédne

nsWeuenansoedsldsruulIuAnes (Vancouver (superscript, g URTLR, volume laiasld
number, ddunih) lddavensdingaen (superscript) asdonuviondstioyanaiiuasdonudiim
$1989 fuuavIgLaUeNa1T81984 (citation) mudiduTigsluunay NsTeuenase198s (reference)
Tildmusuuuuiidmuslasnsansiivindu

Fodunnuiinssnys Jovesdeasliffiuidniiomn sndudnusiusnuazdeanis vonani
Trdunanisiiasosinenssanay waztadln fuiegansensdusasUssinniissiauessly
1. UnANUIIlY

1.1 Fensansnwiinalszne asdutedelnedondulumudanuely Index Medicus amnse
é’u@mﬂ Internet Fiulydvas National Library of Medicine

1.2 Tunsdlfiounnndt 3 au 1HiToudin uazaue w3 et al. devinedofusisaud 3
Forusis/Aounanu /Aonsen s/t atuity/mihusn-thanvine. (n3esmne / e maiuszey
SN 87)
nsslusialiifia 3 Ay
Ut dulgTaig, seRun Taninaee. LigﬂﬁaU’J\‘iﬂaﬁUﬂ’J’mL?‘iEl\ﬂ,um‘il,ﬁﬂﬂéj:ma’]ﬂ’l’iLiJG]’luaaﬂ. 115813
UsgavInerans nanyiueonideanile 2559; 11: 1-5.
Tiamkao S, Pranboon S, Thepsuthammarat K, Sawanyawisuth K. Status epilepticus in the elderly
patients: a national data study in Thailand. J Neurol Sci 2017; 372: 501-5.
AusiaNNdn 3 AU
Suwanwela NC, Chutinet A, Mayotarn S, et al. A randomized controlled study of intravenous fluid
in acute ischemic stroke. Clin Neurol Neurosurg 2017; 161: 98- 103.

1.3 nsdiiduatuiasy (Supplement)
Methawasin K, Suwanwela NC, Phanthumchinda K. The 2-year outcomes comparison between
ischemic stroke patients with intracranial arterial stenosis without significant extracranial carotid
stenosis and patients with extracranial carotid stenosis. J Med Assoc Thai 2015; 98 (Suppl 9): S98-105.
*uaneindu Volume 98 atuiaSuil 9%

1.4 nydlagsenineseiiud
Amampai W, Wanitpongpun C, Teawtrakul, et al. Clinical characteristics, causative organisms and
treatment outcomes of acute leukemia patients with febrile neutropenia. Eur J Haematol. In press
2. wiisde Tomldelduisaudnvionun snusnusiusnuasiaans

2.1 nifsdoiifinusansi Wousrdedell
Toruss/Aevtsde Adesitfant/dinfisi, AR,
U531 Uasssu. Cardiology by chest x-ray. Uukfiu: NIAIYIDIELITANEAT AMSUNNLANENT UMNINIRY
YDULNY; 2557.

& Ao ya s

2.2 wilsdondginusiduussansnisnsedsiusin Weusedadsil

Y

a a

auwa wdvdlyR, Udinn audsTane, Asan aassadlsa, Indun A3asede, usTaNNans. e1gTAanianiaw.
YOULNY: NIATYIDIYTANERS AMSLINNEANENT UNTINRBVDULNL; 2559,
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Houssami N, Miglioretti D, editors. Breast cancer screening: an examination of scientific evidence.
London: Academic Press; 2016.

23 niiedoitginuddumheruuasiudfiuiviosuru Woudedl
aunANlsAUI AU sEINAElUN T UTUSIYUTUAGNA INTZIINSAUTITEAN d8IUUTUTIVNUIG,
aunmudeulIvieursUsemalng, nsun1suwng, dlneu vanUseAuguAINLATYIR. WUINNYUHUR
AmSUlsAIYY 2557, NTUNNY: FIHNUUANUTE AUUNINLWAYIR; 2557.
World Health Organization. Diagnostic criteria and classification of hyperglycaemia first detected
in pregnancy. Geneva (CH): WHO; 2013.

2.4 unwildlumledonsossn Weushsdeil

'
S Y a

YoRW e /Aauntuniade./lu/Aaussansnis,/ussansns. /Ao ntads /an 1 unnun:/ duniuw,/ARUN.

Y

Fuaa Nivnaiug. anedeaulailunasadentuuuninszane. Tu: oyna WidydlR, Udan dus
Ty, Asaw r350dl331, InANN ASTTedE, UTTNEMS. 9ngIAARSANIAY. VOULAW: NMATYIDLIAIENS
AMZLUNYAIENT UWNINYIVVOULNY; 2559. i1 337-41.

Dalerba P, Clarke MF, Weissman IL, Diehn M. Stem cells, cell differentiation, and cancer. In: Nie-
derhuber JE, Armitage JO, Doroshow JH, Kastan MB, Tepper JE, Abeloff P, editors. Abeloff’s clinical
oncology. 5th ed. Philadelphia (PA): Elsevier; 2014. p. 98-107.e3.

3. 'Uwﬂ'mu/l,anmii‘/’iﬁﬁLauaiumsﬂ'sxsqm%mms (Conference papers) Wous1adasia

3.1 nsdisdanuiduay Sdonsuszyu waston1suseyy \Deud1adedsil

'
A

Yo Weu./AaunAnu/ienans./luy/Aeusiansnis,/ussanans.Aemlenienednts Ussyd/Aensusyy/

Y
=

Tu wiou U NdnUssuy/anunuseyu. /aouniui/ddniiu. ARu.

wasU wadana, 1Iney Y1938, Health Information technology and patient safety. Tu: watl Fi3ysyde,
UTTUIBANS. 40th Anniversary of MD@KKU moving forwards the to 50th of Asia. N15Us¥YdI¥1NS
Usd1d Anugunmemans uninendovouniu adsd 28 Usedl 2555; 10-12 Aa1AL 2555; UNINERY
YOULAY. VOULNY: HN8TVINTT AMSUNNEFTERNT UNINYIRBVOULNY; 2555. NI 24-6.
Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in medical infor-
matics. In: Lun KC, Degoulet P, Piemme TE, editors. MEDINFO 92. Proceedings of the 7th World
Congress on Medical Informatics; 1992 Sep 6-10; Geneva (Switzerland). Amsterdam: North-Holland;
1992. p 1561-5.

3.2 nadlduenansiauslunssussra/dun Alallddnfuidudy Joudradased

=

YO/ TRUNAIIN/BNAT./48NANTUTENDUNTUTEYLIYING e /T ey U NdaUseyu/an1un

ee

[l

TP

Uil udzinug. mmﬁaumJaqwa‘%ﬁmm’Lu;:Jqus;: Tsafinutesuazendl Neates. lenansuszney
nsUsEdsUfoRniddinenieny Tusenidsanile ads 9 303 Geriatric patients versus anes-
thesia service team: §thegedelaly Yayvn; 4-7 fwnaw 2557; vouuau.

Chiu T-Y, Lu T-H, Cheng T-J. Integrating geographic information into diabetes disease management.

Paper presented at 18th Conference on Diabetes; 2016 May 23-24; London.
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4. unAneniinug wanausiiiesdonminetdeiaziles dmsuinednusiasama 2aduiess ndsdeulos
Fordwemanu./Aedes /[neninus wse Thesis W38 Dissertation]./Anuiifiuny/ Feuvinende, Vfu.
auu Anav. Anudesnisteyavesitaelsaeseiifinnsymwanin. (ne1dwus]. vouwnu: Saudis
WAy UNINEFEUBULNY; 2560.
Plandee P. Effects of foot massage on balance performance in diabetic patients with periph-
eral neuropathy. [Thesis]. Khon Kaen: Graduate School, Khon Kaen University; 2014. Kaplan SJ.
Post-hospital home health care: the elderly’s access and utilization [Dissertation]. St. Louis (MO):
Washington Univ; 1995.
5. A158199991NBUmBSLn

5.1 unAusEsTeunsuudumesinwiniu lifletuiifiusivesdeiiu

'
14 U a

(Fodunmiuin uneuiuazudesiumarindiies 1wty
Foruss/Aounmnu Fensans/ AR /av doi
Kang JY, Mintzer S. Driving and epilepsy: a review of important issues. Curr Neurol Neurosci Rep
2016. doi: 10.1007/ s11910-016-0677-y
D
Forjusie.Aeunau densans/nsansesulatl/d wou Ju/Tufidhadedeyal,/Af@iui):dwaunthl
WARIO198.
Pavarangkul T, Jungtrakul T, Chaobangprom P, et al. The Stop-Bang questionnaire as a screening
tool for obstructive sleep apnea-induced hypertension in Asian population. Neurol Int [Serial On-
line] 2016 Apr 1 [cited 2017 May 10];8:[3 screens]. Available from: http://bit.ly/2pKVIgH

5.2 Fo3a91n web Site 71l
Torjusie. Aei3es/ [Bumesidn)/d ou Ju/[uiidrsdsteyal / unasinsds.
ARy, Sune [Bumesiidnl. 2560 [Frudle 13 wgA3nieu 25601, 21n: http:/bit.ly/2hptgHo
Singh A. Tree-in-bud sign (lung) [Internet]. 2017 [cited 2017 Sep 29]. Available from: http://bit.
ly/2xBuPnu
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