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Hospital Mortality in Patients with Prolong Mechanical Ventilation

A Nomogram for Predicting Hospital Mortality in
Respiratory Care Center Patients with Prolonged
Mechanical Ventilation

Hsiu-Yi Hsiao!, Tsung-Ming Yang?, Tien-Pei Fang'!, Ming-Szu Hung'*

Abstract: The patient requires prolonged mechanical ventilation (PMV) due to respiratory failure, which has
complex reasons. Patients requiring prolonged mechanical ventilation tend to have a poor prognosis and high
mortality, but early diagnosis and treatment can reduce mortality. There is no quantitative prediction model for the
mortality risk of patients with PMV, so the purpose of this study is to develop a nomogram that can assess and
quantify the mortality rate of patients with PMV. It can used by clinicians to estimate and timely predict the hospital
mortality risk of patients with PMV, and compare the prediction accuracy of the model with Acute Physiology and
Chronic Health Evaluation (APACHE II) score. A retrospective study was conducted. The development group
included patients who were treated with mechanical ventilation in the Intensive Care Unit between April 2009 and
December 2014 and were transferred to the Respiratory Care Center (RCC) due to difficult weaning from
mechanical ventilation. Lasso regression analysis was used to identify the important variables associated with the
risk of mortality. The validation group consisted of patients who met the same inclusion criteria from January 2015
to December 2021. The study results showed that the development group consisted of 1,024 patients with PMV
transferred to the RCC, while the validation group included 776 patients. The AUC (95% CI) for the development
group was 0.742 (0.708-0.776), while for the validation group, it was 0.719 (0.680-0.758). There was no significant
difference between the two groups (p=0.387). Furthermore, the AUC value was better than that of the traditional
APACHE 1I (95% CI), which was 0.685 (0.648-0.722), with a significant statistical difference (p=0.026). The
nomogram constructed in this study can provide clinicians with a practical and effective tool for assessing the
mortality risk of patients with PMV. It has better predictive ability than the APACHE II score and can help identify
risk factors early and intervene with appropriate medical treatment, thereby reducing and improving the mortality
rate of patients with PMV.

Key Word: nomogram, prolonged mechanical ventilation, mortality
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Diagnostic Value of Dual Energy CT on Vertebral Bone Metastasis
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The Diagnostic Value of Vertebral Bone Metastasis
on Dual Energy CT

Yu-Ching Chan', Chin-Hua Yang?3, Chia-Kai Chiu’, Meng-En Lian', Hui-Yu Tsai'

Abstract: This study uses Philips IQon Spectral CT imaging parameters including conventional CT, monoenergetic
CT (40 keV), iodine density, iodine-no-water, and Z effective images to conduct a quantitative analysis on bone
metastasis lesions. The feasibility of using various spectral CT imaging parameters to diagnose bone metastasis
was discussed. Thirty patients with vertebral bone metastasis were selected and manually segmented. Deep
learning was used to segment the normal vertebrae. The optimal threshold for identifying bone metastasis lesions
was found by ROC analysis. Bone metastasis lesions and normal vertebrae showed significant differences in
spectral CT, which were suitable for using a threshold to distinguish. The AUC of each parameter of the spectral
CT images was greater than 0.9. The classification results showed that the effective Z image had the best AUC
(0.942), while the image of the iodine density had the worst performance (0.905). The effective Z image also had
the highest sensitivity (89.19%), and the iodine-no-water image had the highest specificity (93.32%). Different
spectral CT imaging parameters can effectively identify bone metastases.

Key Words: dual-energy CT, vertebral bone metastasis, quantitative analysis, ROC curve, classification
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Trend of Healthcare-Associated Bloodstream
Infections at a Medical Center in Northern Taiwan,
2011-2022
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Abstract: Healthcare-associated bloodstream infections are associated with higher rates of morbidity and mortality
compared with other infections. The study aimed to evaluate the long-term effect of implementing infection
prevention and control (IPC) programs on the incidence density and microbiologic distribution of healthcare-
associated bloodstream infections. A medical center in northern Taiwan had been following international
guidelines for the surveillance and management of healthcare-associated infections (HAIs) since 1981. A
retrospective study was conducted from January 1 2011 to December 31 2022. to include all healthcare-associated
bloodstream infections. The trend in the incidence density of healthcare-associated bloodstream infection was
analyzed, and a comparison was made between the microbiologic distribution of pathogens identified during 2011-
2013 and 2020-2022. The active HAI surveillance and periodic feedback led to a significant reduction in the
incidence density of healthcare-associated bloodstream infections in intensive care units (ICUs) from 2011 to 2022
(6.68 vs 5.34 episodes per 1000 patient-days, p <0.001). During 2020-2022, Gram-negative bacteria of gut origin
were the most frequently identified pathogens. Compared with the microorganisms identified during 2011-2013,
there was a significant decrease in Staphylococcus spp. and a significant increase in Enterococcus spp., Klebsiella
pneumoniae, Enterobacter spp., and Burkholderia cepacia complex during 2020-2022. The implementation of IPC
programs had a positive impact on reducing healthcare-associated bloodstream infections in ICUs, particularly
those caused by skin-related organisms. Our research reinforces the importance of maintaining the IPC program
to prevent healthcare-associated bloodstream infections.
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Isometric Wall Squat Exercise on a Patient with Hypertension

Applying Evidence-Based Nursing of Isometric Wall
Squat Exercise on a Patient with Hypertension

Chia-Yu Chang', Mei-Chen Lee?, Chi-Yi Lin?, Mei-Ling Chen?

Abstract: The subject of this study was a 57 years old male patient diagnosed with stage 1 hypertension and no
systemic disorders who was admitted for detailed evaluation due to the onset of exertional dyspnea and chest
tightness after exercising. The author utilized four dimensions of nursing assessment for analysis and identified
nursing issues during the patient's hospital period (from April 6 to May 6, 2022), such as activity intolerance,
anxiety, and knowledge gaps. To comply with the manuscript length restrictions, the author only targeted the
nursing problem of activity intolerance and investigated the possibility of employing an isometric wall squat
exercise to improve blood pressure control in patients with hypertension using an evidence-based approach. Two
studies that demonstrated improved blood pressure control with isometric wall squat exercises (3 times per week
for 4 weeks) in hypertensive individuals were chosen and evaluated for thoroughness and quality using the CASP
technique. The average systolic blood pressure dropped from 135 to 128 mmHg after exercise training for 4 weeks,
and the average diastolic blood pressure dropped from 80 to 75 mmHg. Furthermore, there were no longer any
reports of chest pain, and the exertional dyspnea brought on by activity had subsided. With the help of this
evidence-based nursing experience, medical professionals may be able to better satisfy the clinical care demands
of hypertension patients.

Key Words: hypertension, blood pressure control, isometric wall squat exercise, empirical nursing
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Diagnosis, Assessments, and Therapy of Pain
Sung-Tsang Hsieh!?

Abstract: Pain is the fifth vital sign, suggesting its importance in clinical practice. Although pain is a disturbing
feeling, it is a protective sensation to prevent a harmful stimulus or injury to the body. Neuropathic pain, in contrast,
arises from dysfunctions of the nervous system without a real tissue injury. Traditionally, the evaluation of pain
depends on subjective description offered by patients together with verbal rating scale or visual analogue scale.
Thus accurate assessment and diagnosis of pain and its pathophysiology has been a challenge for clinicians, let
alone therapies. During the past decade, there has been tremendous progress in understanding the mechanisms of
neuropathic pain and taking advantage of biotechnological advancements to enhance the diagnosis and
assessments of neuropathic pain. This series provides a comprehensive overview in the context of assessment of
neuropathic pain including the application of neuroimages to decipher the reorganization of the brain after nerve
injury. In addition to common neuropathies due to diabetes, autoimmune disease, and chemotherapy-induced
neuropathy, small fiber neuropathy emerges as an important disease entity characterized with peripheral nerve
degeneration and pain which will be described in detail. Over the past 10 years, there has been improvement in the
therapy of pain disorders in the nervous systems, such as the application of monoclonal antibody against calcitonin
related peptide (CGRP), interventional therapy for localized pain, and non-invasive brain stimulation, such as
transcranial magnetic stimulation and transcranial direct current stimulation for generalized neuropathic pain. With
applications of these assessments, diagnostic procedures, and new therapeutic strategies, the management of
neuropathic pain has been entering a new era of precision medicine.

Key Words: neuropathic pain, functional magnetic resonance imaging, small fiber neuropathy, migraine, spinal

cord stimulation, neuromodulation
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Mechanism and Treatment of Neuropathic Pain
Chi-Chao Chao

Abstract: Pain is an unpleasant and emotional experience associated with actual or potential tissue damage, and is
a warning system to protect the human body from the potential harmful stimuli in the internal and external
environment of the body. Neuropathic pain, resulting from neurological disorders affecting the somatosensory
system, is a pathological pain which occurs spontaneously or is evoked by non-painful stimuli without tissue injury.
Neuropathic pain is devastating to patients experiencing it, and its diagnosis and treatment of neuropathic pain is
a substantial challenge for physician. Clinically neuropathic pain is usually diagnosed by subjective painful
symptoms reported by patients. There is a lack of objective evaluating tools for neuropathic pain and the
mechanism of neuropathic pain is not well elucidated. In the present chapter, we will introduce: (1) where and how
the pain originates: from nociceptors, peripheral nerves, brain network to mechanism; (2) Differences between
physiological pain and neuropathic pain, and features, classification, diagnostic criteria and tools of neuropathic
pain; (3) patholophysiological mechanisms of pain, including spontaneous pain caused by abnormal electrical
activity of somatosensory pathways and evoked pain caused by abnormal sensitization of peripheral and central
nervous system, which may involve maladaptive changes in ion channels and synaptic activity, like the
disinhibition of primary motor cortex in post-stroke neuropathic pain demonstrated by transcranial magnetic
stimulation; and (4) the treatment of neuropathic pain, especially the mechanism-guided therapeutic strategies.
Key Words: pain, neuropathic pain, mechanism, diagnosis, treatment
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Neuroimaging Biomarkers for Pain

Neuroimaging Biomarkers for Pain
Ming-Chang Chiang

Abstract: Pain is usually the most excruciating symptom in many diseases. Chronic pain may be divided into three
categories: (1) neuropathic pain, which is caused by lesions in the peripheral or central nervous system, (2)
nociceptive pain, which is caused by inflammation or damage of body tissues, and (3) nociplastic pain, which is
caused by augmented sensory and pain processing in the central nervous system. Conventional theories attribute
pain to hypersensitivity of peripheral nociceptive terminals after nerve or tissue injury. However, maladaptive
plasticity of the pain circuitry in the brain due to long-term nociceptive input may also facilitate the development
and persistence of pain. Brain imaging techniques provide a noninvasive way to assess the influences of chronic
pain on the brain, facilitate the identification of structural and functional pain-processing networks in the brain,
and have become promising biomarkers to evaluate the therapeutic effects of drug and non-drug therapy to improve
the management of patients with chronic pain.
Key Words: neuropathic pain, nociceptive pain, nociplastic pain, magnetic resonance imaging, pain-related
networks
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Diagnosis and Treatment of Small Fiber Neuropathy
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reuptake inhibitor > SNRI + %1 duloxetin -
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Diagnosis and Treatment of Small Fiber Neuropathy
in Syndromes of Neurodegeneration and Pain

Sung-Tsang Hsieh'*?

Abstract: Sensory nerves are classified into small-diameter nerve (small fiber for pain and thermal sensations) and
large-diameter nerves (large fiber for proprioceptive and position sensations) with different functions and
consequences if nerve degeneration (neuropathy) develops: small fiber neuropathy and large fiber neuropathy
respectively. In addition to a loss of temperature sensations as negative symptoms, patients with small fiber
neuropathy also had neuropathic pain as positive symptoms due to neuronal hyper-excitability. Typical small fiber
neuropathy due to diabetes and chemotherapy etc, presents with either (1) length-dependent polyneuropathy, i.e.
starting from feet and extending to legs and palms or (2) non-length-dependent mononeuropathy multiplex. In
contrast to large neuropathy which is traditionally assessed with nerve conduction studies, objective and
quantitative evaluations for small fiber neuropathy were lacking till 1990+. Over the last three decades, the
advancement of technology enabled multi-disciplinary examinations to form a comprehensive platform for nerve
degeneration and neuropathic pain in small fiber neuropathy, consisting of (1) skin biopsy for pathology of
innervation, (2) quantitative sensory testing for psychophysical aspects, (2) pain evoked potential for
neurophysiology, and (4) functional magnetic imaging (fMRI) for brain plasticity after peripheral nerve
degeneration. Currently available therapies for neuropathic pain in small fiber neuropathy include anticonvulsants,
antidepressants, opioid drugs, and patches of local anesthetic agents. So far, the treatments for neuropathic pain
are not satisfactory. Further development of
therapeutic strategies will rely on the incorporation of these examinations to investigate the unique characters of
each patient for precision treatment.
Key Words: small fiber neuropathy, thermal sensation, pain, evoked potential, functional MRI, anticonvulsant,
antidepressant, opioid
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Advances in Pharmacological Treatment of Migraine
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- Propranolol (40-160 mg/day) - Valproic acid (300-1500 mg/day)
- Topiramate IR or XR (50-200 mg/day) - Amitriptyline (25-75 mg/day)
- Flunarizine (5-10 mg/day) - CGRP monoclonal antibodies*
e B I F—EREEY) FLREEY)

- Topiramate IR or XR (50-200 mg/day)

- Flunarizine (5-10 mg/day)

- Other preventives used for episodic
migraine

- OnabotulinumtoxinA 155U/12 weeks

- CGRP monoclonal antibodies*

*p o 5T b and_galcanezumab fr fremanezumab

FIVE H H2  RUAY FHS I 2 - ey IR TERG
&% > HERRARIF e % ot B AR RS - 12K
F A S SRAE (B R A ELRE0 IRl E A T T Y (B
TREVTEP AR 28I 2 L AT IR —{F T fm B
AUMHREESE > NIE %A = B EAVERIER - 28
BEETH AT RE SR LB 18 ~ M ERFEE R A IR
DURR I EER % R B - TR ~ G FEIE
> Tt RAT A Re A S ~ LI8Z ~ (ERLERI(F
> BT REZIRICRIER > A EIFEE G
Fil& > LHZELEYHRS . BHEFEE2 38
FYIRFE] A 1 A8 548 - Fr LA B 81 2 H 2 21 El
B FEEIEEREHERT s =58 HE G -
IS RYEEY) » sl e S E(ER - SURTER
FRAVE R B R A2 s - jeoh > ACfie A
SERE R AARRL RN REEYEREE A > 2
B 3 (EHESR 1A RPN P R (B -
T PR Bl R fm B Y TP e - 28T iEEE
HRISEYIHy e R B R R th R e
PSR T PR 21 PR (e 5 R e ]
ARG > ZEBWEHIEIL -
TS E A NBE R LU CGRP Bk
PiRe W - A B R iy AFRRIHTZAE R 5 LAYNE
FI > TAEARAE AR DT I > BOHE TP AMEEEE - IR
IR ERAE ~ RISHAEA T R R AR K S - tha HLER
PRIEFT - A2 22 72 (R BRR 7 YRR BB TR
PR o SREIHY — L BIP MR AT William T,
Binder - £ Ky Jpd ST A5 B R PREAVEH% - FSh
SEIRA EE B YRR (S > TEBERERL T —
SREEER SR TRR N R LR E BRI
B PRI AE RES IR 0 WIBRAARYRHEA ST 2R

206

[EIFVFTVEFIBIE » &85 T EF 250 (R4
FIFE S MR I AR AR ) BRI 3831
HASHRENREEA TTREARC HILER T 2 {E
FJF onabotulinumtoxinA $1+ 1€ 4 fREHIREHY 2 (&S
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PREEMPT 2[18,19] - = B& 1y 45 & & >
onabotulinumtoxinA FY; ¥ SR S5 i 22 R E 5
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HIHAL > BRI R 2 — -

EFEENZ  ABEEENEZELT  RE
FE L A AR A R FEIHVEIERE - LEZE S botulinum
toxin A FHA SR - BB AR[E > o] ge AR EHY
SEMIFMERIRRIREA » Rt e fa BORER » EBEm
geyE M SR E FHEAR ERE R FAE— R A
BY > FHANEEZESWM > HAIZS
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B S BT o AR 155 Bf o B 12 ST 1 K-

1112 W E R R ER T 50 B S FEAR (R AT
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SRS - FHYMINFT A2 8 Bh - LR - —3HE
5 31-39 B > 155-195 B  fREZ S B EHFTES|

Formosan J Med 2024 Vol.28 No.2



(TEEEE Sy

R NEEZR SRR RERAY S BUGEES [ B (T HUE

AAN (35E)  EHF (EUM) NICE (3L[E) =
A ESE EREE 1EMEmEERE (e4eRITERE] (e4eRITERE]
JEIRLA HERRE TR R 2-3 METHDGAIEE  JREL 3 TETHIG A EE R 3 TETHER HEE(R
5 topiramate 1£ X))
BV RTRIET FEIBGRI L EE R R R
JETREE HERETRIE R 1 ERERICESS 2-3 L SERNCEST 2 1L ERREERCEST 2 IFIE
IR - TR 121% > TR % » SEIRAEAR D
T/ <30%) /1<30%) <50%)
2. E3(EAEHE 2.3 MACE M 2.5 6 XEHREE > 6
JFE<10 K(4-5 HH MR (R &l H NN SRR
B EHEES) HEERE<15 K)

FOEE(HREI20] (R 1) - HINAERE R LG ERAC
By » PRI 8 (5 I I 201 1 R 2 i S ey
P A G OFEEY 8 S (5 BRI & BIONEL
SRR R - TR e o P Y St F 4%
TERRAR TN 1% - O - B AR B I
TEILEE » FR B EAL - AT -

TR IR ER R FAVAG MR » & 18 M (R IR
ZETAENTR BT 3 TEEDL EAVTHP S a5k
Wiz (Horr 22/ D/EIHE topiramate) - AT HEE H 5C
g 2 (EFAE - BHERRAE 155 Bfr > [fg 3 EH -
2 (AR R A SO%MEERAER N % 1 kG
BRI FBIZ RS « 35 2 (BB % - EREREE
BE > RIATEESMREESE (T 4 ZORRE - —3k 6 R
ft% - 6 fifl B AR -

A R e M 2 ERS - CGRP I - 5[581%
B = N ARESHR 2 40 EAL - FHET CGRP {1
EIRERAS 58 B REHIRHE (R B Y S ME 2%
TF » R 48 th A SR B 2% B Rbae - Bl
TR TR AR BRTE. EiAVILH 4 BT
e Hop 1 Y2 CGRP <Z2#5(erenumab) »
AN 3 FEAIE £ ¥ CGRP 47T (galcanezumab,
fremanezumab, eptinezumab) - 32 4 FEEELRITHS - &S
8 53 ) 35 PR 2 1A I B e DA B P8 MR AR e » 3l
TR - WS T —EEAY D) -

Rt - 15 4 RIS et A BT - TR
H AT b Al s galcanezumab (Emgality)
F fremanezumab (Ajovy) o Galcanezumab 7 i
EVOLVE-1 I EVOLVE-2 Wi{&l&RatEs @ s8 8 1

EEBEEL 2024 £F 28 4% 2 I

TERE S M IR AR RN [21,22] 7% REGAIN 2
RS - BE T e RIERaER 23] - &
rh EVOLVE-2 f1 REGAIN i3 2 {fxtE @ an s il
Hrp o jfj fremanezumab HIiE&%E# HALO EM jR
HALO CM i& 2 (@& ReAER 7 nlss B T =
YRR A S M (R SRR HY R [ 24,25] - 12 2 ([EEEY) -
%4 Xy 5z CONQUER F1 FOCUS = 2 fEER
PRt > S8 E T H N e R B ARERD
TSR 2-4 TETHPT FHEE R L AR 8 [26,27] »

BPREIRS IV EEY) L e R i TR E
By — (R eI B F RAVEIE R8T S e
WL R F TR A VAL 2R R e RN E
T8 > HMEVR R EI A E R (REH — L
REBIIISE - FEH{ERE T REEIER 2 —
HIZHEF erenumab JEFVEE - SHMEET -
45 W PRET Y L A2 BRI 4G 38 TEL0E FH P 7 AV I
5o N PERERERI SR ITEEE  FERTE 1
FNFLREE a2 B RAH Y 72 52 A et ot
EERR > ERIEHT% 1 RKIEEET -

HENE L ERIE R E AR S N EE (S
AR 75 A Ph s B 0V R AR 1 - 1 SR 5T
FtbiiyE > MARRE 2 JFE585F 1 EEEE 1
K AimiER RN ELLH EAVZEE - EAEE R
B BN RS A BRI AAEAT R -

FEAN BEZRAT AR STRRED 15 H T BERRELAS A
HBERY - AE NIRRT AR B EPRES IS B R AFAVIE
R THEHBNMFEER A R SR —E5E
E R 0 DL galcanezumab 7F REGAIN :ERfYE

207



Advances in Pharmacological Treatment of Migraine

BEEZK - 3 {EHAVER T LAY 3 sirvigtt
IREE R - B DLEER] 50 Y%rYEER RS - 1
fRYE fremanezumab £ HALO CM :REGHYER] » 3
8 B & A &I 4 A o] DUE AR A s 8y
ERVER HEMARE 2 e 2 RS ER
% BRiEE 2 [\ EWEE RS > BT slER B
HETAFTRE - HEEEZREISER AR E -

TEREIRE T b RPN S IR A B E
s e AR EENE M (R IR R B ]
DIsEE - R a et Rl - 14K 3 18
LN ETHEP HEERy e AR - Hp 2/ Db aHE
topiramate, » B UG EE & LG 3 5 5 HIHE
2 8 BN E A 50%3 DL _EATERAESR D > HI
TR 3 M HRIR - & 6 (EHAVEIZEE R
% FENN SRS - HEER AR &R L
SER HECHERE -

MRAIBIEIREG (R ED » RE R RIS RE
BEA > A EJEESR > PR SE4S (T HV IR TR i R AE
BRTES > AMALE L WEEZ ST
/D CGRP HYRE T Bk PRSI ZHET CGRP F#
A HIER - Rt & GFERT - EIRF PR BT
il > H]HE 74 [E13E (synergistic effect) » B F o
H R A —t/ NEBIR TS B A B E R TS
BT - (RN AR - I R ERRDIRR
EHFEE B EERAER[28] -

FHMES—IEE - BE2A CGRP BERRPIAS - 11
bR A E T H N S M REER A e R
TRIRHIIERY - (0 H Alf@ iR R A RAE AT e MR
SRR ETEERERGERSS - HEREMAN
Reth o] A PSS MR A% > M T > B
SRR SRSl San e SR RN el R LA
A 288 e e 2 1 T e e B BT B -

B FHRIZEYIN Mt 8 T IRERREE %
TCHYEREEERE » TERERUT I » B N RUEEY) R oo
MBS OGRS » (R HE > DLURERR
{5 FHEEE R 5 T B R4y i FHEE - H AT
B 5 RY TR P FH 88 DL R 1 Ak TR FH SRR PR
e > {HiR$E FORWARD #F1 HER-MES jZ#t
W9E[29,30] » JE AU TS FHSER R 52 MBS (4
1 topiramate » E B AEFERLITH - PP HBSH—38
il - B EBRHTE LR E S5 Y 2 R LR - H4S

208

s A7 4 F 7 4 A7 topiramate & 22 2 HLANAY L1l
THYI S - 7R FHESEE ZHIBTIE -

W 2 5 (R S e A B M2 T i TR
R S AR 1R B — i b - A 2 (Rl
TR AT S > HIRFAEA AHRIZK > i LU E IR
BRI AE BRI B HE PR TR -

L

AWFEZ Mzl ze « 8 - JEREE © 8 - 26l
i - ARSI ER -

34 2

1. Dodick DW. Migraine. Lancet 2018;391:1315-
30.

2. Wang SJ, Fuh JL, Young YH, et al. Prevalence of
migraine in Taipei, Taiwan: A population-based
survey. Cephalalgia 2000;20:566-72.

3. Disease GBD, Injury I, Prevalence C. Global,
regional, and national incidence, prevalence, and
years lived with disability for 328 diseases and

1990-2016: A
systematic analysis for the Global Burden of
Disease Study 2016. Lancet 2017;390:1211-59.

4.  Steiner TJ, Stovner LJ, Vos T, et al. Migraine is
first cause of disability in under 50s: Will health
politicians now take notice? J Headache Pain
2018;19:17.

5. Lipton RB, Munjal S, Alam A, et al. Migraine in
America Symptoms and Treatment (MAST)

injuries for 195 countries,

Study: Baseline study methods, treatment
patterns, and gender differences. Headache
2018;58:1408-26.

6. Buse DC, Armand CE, Charleston Lt, et al.
Barriers to care in episodic and chronic migraine:
Results  from  the  Chronic  Migraine
Epidemiology and Outcomes Study. Headache
2021;61:628-41.

7. Headache Classification Committee of the
International Headache Society (IHS) The

of  Headache

International  Classification

Formosan J Med 2024 Vol.28 No.2



(TEEEE Sy

10.

11.

12.

13.

14.

15.

16.

Disorders, 3rd ed. Cephalalgia 2018;38:1-211.
Ashina S, Terwindt GM, Steiner TJ, et al.
Medication overuse headache. Nat Rev Dis
Primers 2023;9:5.

Lau CI, Wang YF. Treatment
Subcommittee of the Taiwan Headache S. 2022
Taiwan Guidelines for Acute Treatment of
Migraine. Acta Neurol Taiwan 2022;31:89-113.
Edvinsson L, Haanes KA, Warfvinge K, et al.

CGREP as the target of new migraine therapies -

Guideline

Successful translation from bench to clinic. Nat
Rev Neurol 2018;14:338-50.

Kuca B, Silberstein SD, Wietecha L, et al.
Lasmiditan is an effective acute treatment for
migraine: A phase 3 randomized
Neurology 2018;91:€2222-32.

Goadsby PJ, Wietecha LA, Dennehy EB, et al.

Phase 3 randomized, placebo-controlled, double-

study.

blind study of lasmiditan for acute treatment of
migraine. Brain 2019;142:1894-904.

Croop R, Goadsby PJ, Stock DA, et al. Efficacy,
safety, and tolerability of rimegepant orally
disintegrating tablet for the acute treatment of
migraine: A randomised, phase 3, double-blind,
placebo-controlled trial. Lancet 2019;394:737-
45.

Lipton RB, Croop R, Stock EG,

Rimegepant, an oral calcitonin gene-related

et al

peptide receptor antagonist, for migraine. N Engl
J Med 2019;381:142-9.

Lipton RB, Dodick DW, Ailani J, et al. Effect of
Ubrogepant vs Placebo on Pain and the Most
Bothersome Associated Symptom in the Acute
Treatment of Migraine: The ACHIEVE II
Randomized Clinical Trial. JAMA 2019;322:
1887-98.

Dodick DW, Lipton RB, Ailani J, et al.
Ubrogepant for the treatment of migraine. N Engl
J Med 2019;381:2230-41.

Wu JW, Yang CP; Treatment
Subcommittee of the Taiwan Headache S. 2022

Guideline

EEBEEL 2024 £F 28 4% 2 I

18.

19.

20.

21.

22.

23.

24.

25.

26.

Taiwan Guidelines for Preventive Treatment of
Migraine. Acta Neurol Taiwan 2022;31:164-202.
Aurora SK, Dodick DW, Turkel CC, et al.
OnabotulinumtoxinA for treatment of chronic
Results double-blind,
randomized, placebo-controlled phase of the
PREEMPT 1 trial. Cephalalgia 2010;30:793-
803.

Diener HC, Dodick DW, Aurora SK, et al.
OnabotulinumtoxinA for treatment of chronic
Results double-blind,
randomized, placebo-controlled phase of the
PREEMPT 2 trial. Cephalalgia 2010;30:804-14.

Wang YF. OnabotulinumtoxinA injection in the

migraine: from the

migraine: from the

treatment of chronic migraine. Prog Brain Res
2020;255:171-206.

Stauffer VL, Dodick DW, Zhang Q, et al
Evaluation of galcanezumab for the prevention
of episodic migraine: The EVOLVE-1
randomized clinical trial. JAMA Neurol 2018;75:
1080-8.

Skljarevski V, Matharu M, Millen BA, et al.
Efficacy and safety of galcanezumab for the
prevention of episodic migraine: Results of the
EVOLVE-2 Phase 3 randomized -controlled
clinical trial. Cephalalgia 2018;38:1442-54.
Detke HC, Goadsby PJ, Wang S,

Galcanezumab in

et al
The
randomized, double-blind, placebo-controlled
REGAIN study. Neurology 2018;91:e2211-21.
Silberstein SD, Cohen JM, Seminerio MJ, et al.

The impact of fremanezumab on medication

chronic migraine:

overuse in patients with chronic migraine:
Subgroup analysis of the HALO CM study. J
Headache Pain 2020;21:114.

Dodick DW, Silberstein SD, Bigal ME, et al.
Effect of Fremanezumab compared with placebo
for prevention of episodic migraine: A
randomized clinical trial. JAMA 2018;319:
1999-2008.

Mulleners WM, Kim BK, Lainez MJA, et al.

209



Advances in Pharmacological Treatment of Migraine

27.

28.

210

Safety and efficacy of galcanezumab in patients

for whom previous migraine preventive
medication from two to four categories had failed
(CONQUER):
double-blind, placebo-controlled, phase 3b trial.
Lancet Neurol 2020;19:814-25.

Ferrari MD, Diener HC, Ning X, et al.

Fremanezumab versus placebo for migraine

A multicentre, randomised,

prevention in patients with documented failure to
up to four migraine preventive medication
classes (FOCUS): A randomised, double-blind,
placebo-controlled, phase 3b trial. Lancet 2019;
394:1030-40.

Wang YF, Wang SJ. CGRP targeting therapy for

29.

30.

chronic migraine-evidence from clinical trials
and real-world studies. Curr Pain Headache Rep
2022;26:543-54.

Rothrock JF, Adams AM, Lipton RB, et al.
FORWARD study: Evaluating the comparative
effectiveness of OnabotulinumtoxinA and
topiramate for headache prevention in adults
with chronic migraine. Headache 2019;59:1700-
13.

Reuter U, Ehrlich M, Gendolla A,

Erenumab versus topiramate for the prevention

et al.
of migraine - A randomised, double-blind, active-

controlled phase 4 trial. Cephalalgia 2022;42:
108-18.

Formosan J Med 2024 Vol.28 No.2



(TEEEE Sy

Recent Advances in Pharmacological Treatment of
Migraine

Yen-Feng Wang

Abstract: Migraine has been one of the leading causes of disease-related disability globally, and has been under-
recognized and under-treated. Migraine can be divided into episodic migraine (EM) and chronic migraine (CM)
based on the headache frequency and disease duration. According to the recently published guidelines by the
Taiwan Headache Society, first-line oral agents for acute treatment consist of migraine-specific agents, namely
triptans, and non-specific agents, namely acetaminophen, ibuprofen, naproxen and diclofenac, and parenteral
prochlorperazine is also recommended. Newer migraine-specific medications target 5-HT ¢ receptor, i.e. ditans,
or calcitonin gene-related peptide (CGRP) receptor, i.e. gepants. Second-line agents include ergots, other non-
steroidals, and parenteral ketorolac and metoclopramide. Stratified care is a recommended approach in the acute
treatment, and migraine-specific medications should be considered first for patients with moderate to severe
attacks. For patients with higher headache frequencies, greater functional disabilities, or failure or
contraindications for acute treatment, preventive treatment should be considered to reduce the attack frequency.
First-line agents for EM include propranolol, topiramate, and flunarizine, whereas second-line agents are
amitriptyline, valproic acid, and CGRP monoclonal antibodies. On the other hand, topiramate, flunarizine,
onabotulinumtoxinA, and CGRP monoclonal antibodies are first-line agents for CM, and other agents
commonly used in the preventive treatment of EM are second-line agents. OnabotulinumtoxinA and CGRP
monoclonal antibodies, when compared with oral preventive medications, are characterized by longer duration
and better tolerability. The availability of these newer agents is revolutionizing the management of migraine,
and is expected to significantly improve the treatment outcome and quality of life of migraine patients.

Key Words: migraine treatment, guideline, CGRP, injectable medication, prognosis
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2

AT ¥B M (plastic) ~ ) PEAYZEH] » EAE R R LR
FHEE TR E(hypersensitivity) ~ BRI P HTIRA
I BUE(endogenous inhibitory system) 5z FER K B
' (W1 endorphin) - [ SR gRAFERPEERY T2
e, EREmE " HEEGERE, B
sensitization B » A" mT LAF FH 58 bR AT 21
SR DR T bR (8

AN » BRI RS - B EAYEIR
B~ a0~ R - TaRiS R SRR
{H1SDAIREEY) ~ FRBEIEME: - (R AME - RIEAE A
KERBIEEN Z2AR > T RE 2 - BEAE
B H AR RSN R RS B2 e
EEE o BRI RSB AR AR
G ) 208 28 A G (5T 2 R e A T 2 I P 7 U [ 14
FETT (2020 4F) ~ RS RIS S HE A S 2 AR O
N(2022 5F) ~ K BB o461 Fr BB R H S E P I T ] 14
PRI A (2022 4F)  AITHELARSR - R EREATE A
B AR B 4E SR 5 E - I B2 R E
R SRERIR - DT e Rm il Rl a5
AT B A AR S B B FE A e R
7~ KBRS - KBRS ES -

SRR R TIPS
— . R R E

A BE NI 25 (spinal cord stimulation) T B
N EHE R STHE MY R & ORI M AR
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BYEIE

DTM stimulation
Medtromc

e
M

St. Jude

.v/‘- Ty
57 . ® 2013
ConstantVoltage 7/  10KHz stimulation
Medtronic ' - "':2'(:2
VI
I @ DRG stimulation 2008
Spinal Modulation
( Acquisition by
Constant Current st. Jude in 2015 )
. St. Jude
Tonic stimulation
1971~present
Bl= tpw7d g BEITA O MR R e

75 R AT BE S MEAR DI BR 1% i (7 B F (failed back surgery
syndrome, FBSS) ~ %5 8 {4575 2 (radiculopathy) ~ 1
R ME 57 BB K 9 E i B (CRPS) ~ i (i1 14 9K
(peripheral ischemic pain) ~ Kz i [& 1% 0 4 V&8
(refractory angina pectoris) > 2 & I~ FRIELLRE
AR -

BB RS = RE Sy ¢ WM EE A (electrode or
probe) ~ #E A H] X B A (internal programmable
generator, IPG) ~ K EadNRETES (external device) °
T AT o B P& » 73 A1l Ry Iz A (trial phase) 5z
/K A HE A (permanent implant) ST H B ZA
R IEFTA B9 A ED o] DL e B 2 K SR A
B B E W EEE R - EiEA
KB R 2Ly 1 BRI - 08 IDESSRE
% » ABREAIIEA - FREUINIEE ZHIRE
BIFE PR - R  HERE - THEDRE
& ~ FlEdly - ERrE - TH2H - REE AR
TER ~ Filo A EA BN RIANFHEES]  HisLt
WIEARRCEFHNE » FHGERH -

{H47Y SCS S#EEE 40 £ > RFEEEN
Melzack and Wall J4 1965 £EF2HIAY T PIRIEE SR |
(Gate control theory)[6] » DUEAEIYE F IS A BEET
FEAVRT IE e, - 5 DASES R R IR A A
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88 AN EEAIRAVAREE > Frag " LU |
Ay aR = B A AT SRR M FE eI 7T
SRR - {HZ 0 B 10 FEIVERIRERGEEIR 0 B
TR LY H BSR4 55-60% FE SR A @ 1EE] AR
50% FYEIRERES (50-50 effect)[7]  MEZATE A SCS
B KBRS B F I A B GE AR -
il SCS Z A HEZHVEREE  (HERERRAR
REEME R 2 NSRS 75K - A2 Fr—fXAY SCS
TEIB T 20 FEACRET IR WA EUE4LE SCS 1Y
(@) -

=L AAF I PR
(—) =B R AR HEE  (high-frequency SCS,

HF-SCS, HF10)

B4R SCS B MEMIF(60-120 Hz) » &
EHR A\ & A B ERORITY RV - A SRR Ei L
[81° FRIIL » STt AR - DA ERF R EE s HE i
ERIBI B BESAL » F% /5 E fi7(mapping) °

FrET SRR > DL 1 ERfZ4(10K Hz » 5
{5 HF10)5E5 08 > 562 B AR A EAR T -
Hir» SENZA study [9] 1 FEAIE Kt <5 8 » HF10
TEER I T R AR A EAH SCS « 4751455
IEJRERCREE M 50% DL BRI A TE T BRURETRE ALY
H 83.5%5 NJRES (f51H 83-50 effect) » ¥f NEfIFE
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IEJRZEET] 84.2% (84.2-50 effect) » FH¥FHYEHIAAH [
FAE S ESRYHE AR A TR 55.0% (55-50 effect)
FITRES 43.8% (43-50 effect ) » FAHBEATAR -
FARGHRATRECR 25 €Y N5 » 78 HF10 F] 1L
KREZTEHK © 1 2 (RO DA— B4R 2 2 FEAYBHE
W7E[10]

BEAN - S AN & RS MR EE RS - i HLEE
FXCERYETE: - S ERgHE T8 B T11 [ - 58%
N REMEMREN - RIERER WA EHNER
B AT LU D EE RN R - bR T TR R T R A
G AR e EREE AR - ARDER - 55
1 B L ATHSHTSEEE R » HE SCS R HBAREM
IR R SRR R » R A\ AR e TR AR
FOREE11] -

EHERNERA 10k Hz A &HRE ? %KY
RROCO study #37[12] - [FERFHAFR AR « K
ANBERNIEL 1K, 4K, 7K, 10KHz - #A5E{EAY -9
RE > JRMEEA 1K Hz LU D SR B R FE
BEE 60-70% > R AT EREMZG - ZTTTE
A LU BRA 1K Hz SCS » ZA1f Bh4S sl R 15214
BEHIF -

(Z) JERUE BB AR 2S (burst SCS)

Burst RIlSE 45 PS5 AU B0 CHICE - DA
R ELE SCS 1Y &R E M (tonic) FIH - fF#5 =
BRI AT DATE RS 7 A e 5 B R 5 1 YR
B o Burst SCS HYZEEEF> 40 Hz bursts » &5
burst N7 5 {7 (pulses) > & pulse & 1 msec Jif
‘B 1500 Hz [13-15] »

KHSHIRFZR 86T » 40 Hz ASIEER 1IF 5 AR Y
HY B AR BRI - HRURR A AT DU O
EETDIEES - A L RRERE LITREE
WA AHE » EopyMANE FIER 7 (lateral discriminatory
pathway ) EERIREHIRMNECT > AR EE
JIFEAE (medial affective/attentional pathway ) &2
TB4EMIZIRIFRE[16]  {#H4REHY tonic SCS HAEIFH
TESMANES 1% (1ateral pathway) » ffij Burst SCS HiJa] L
(B2 P EAD S MATRA EE 1R [16] -

RSS2 Sunburst study [17] @ iE2K
Bl - BEREE - XIS - 100 295 A B8
P IREE e so@ S RNEAR - 12 BRI IRE
—F& wash-out Hff - FREEHAT| S5 —4H IS8 - 4552
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BUR 1 1% ERAHAYR A R A ] - TR
HRETIE ALY 60% o FHrift - K& 70% Hfp A
HEFE Burst SCS > HA KL 24% 995 A\ ([ B 5
tonic SCS - 11 burst 5 A [R5 A B2 Y H 47 &R
SRR ER <

I BRSO Closed-loop SCS)

ELEAR SCS EH = & (open-loop)s&at -
BEENRESR - AN EREZEES 5w AR
TRRIEERL &R R B AR AT - A R IEIHY 8
& o BIANBETL ~ A8 ~ S5 ~ g - e (b -
It & & & H 02 I E 4 AR A 08 B E
(therapeutic window)[N » HHFEFRRFSZ M iE A
ETARAVIELES » 40 ¢ ZWK ~ SPES - P ENER A o 1
EIPAAE P SR ES R U R R E S EE A
(evoked compound action potentials, ECAP)¥Z 1l » ##
FEhRERYE E i BN S PRI e R E A
[18] - ECAP freEEE&HYaT | » (red BCHIEE AR 8
SRR - ST A E T E E I Fw A
FNERBZAEHEERTIENE -

BT 2 BN AETTHY Avalon study [19] -
s (E R E AV AT - 35 Fok AE AN
A BiZ2 3-6 (E H1% - IR TROE K ERED 50%
JRESHYE 7yEL - ATRUZR] 85% J& 82% HYRA
FIFE SR ER - AEnE -~ FREEEYE - K
MERR A A BHBAY S - 1R B Se B ATBHST - DAZE
Lo~ FEVEES - SEELTIGET - BB 125 H AR
A A LAE - 3ERYRI > HVE B EATRY BERES
AR ES (open-loop SCS) [20,21] » A~ H HEHGIK
I JRRHESAE P W DU 72.3% KA 47 SCS HY 56.2%
50% I8 R 95 A BT DLEE 83% (83-50 effect) » ffi
80% P Jrg IS 95 A\ B A DLZE 56% (56-80 effect)
HEe4EmE - 154 - BER - EYERE L > WD
HESFHIRIA[21]-(FEHI{EER - 2R By closed-loop
SCS R Ht# A LI - AR B B
R
2. AR IR 2 B8 A B8 (A8 25 (differential

targeted multiplexed or DTM SCS)

DTM SCS YR Fasat BRI 24551 SCS 58
2AME - EEEL - DTM 243G T RSB SRR
RS R EAR S AR FEHYEMR R
HRINEL - RIS H R AAE & - 20 R (E S AT RIELIR
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REN > DA E FIAE RS T R (A R AR | - 22
FIR[ERY ILERCR - HATRIRIHIT R SR
LB AR Y B ki i AT A TTHY 12 £
[22] © TS PERYFRESE EER - BR T &t L
A o FHESIBAHRE - A R B dliHE (microglia) » BX,
FE N AR (astroglia)  H & 2 EAC MR
PR AERF[23] -

B EIINESE L 383 DTM Il AT EL B
EAHEG S AR A SN » MRES AR
MR AH R AV EEEE 84S (transcriptomes)[22,24,25] © 1E
ANBEHYZ L eI EE S i 5E[26] - tE8HR 1 1% >
DTM SCS EL{#HA KA SCS B A RUtEES AR (80-
50 vs. 51-50) » A 80% Ay RER Y A Fh%eiE
69% > TRCEEIEES VAS Z38fE DTM F1 {Ha%
SCS 71 flliE 5.36vs.3.37» [MAEMLE ~ FEfEER -
FOREE » DTM #{E A #4575 SCS -

3. HEESEE R ES (ultrahigh frequency SCS,

UFH-SCS)

BEEE LSBT R SRR S o
FFIERR > #EEARE = U A R AE AR AL Ef
B9 AR BRIl » B % HH AT B0 A B A
G S e A BRI B R A R AR A SR ES « TEF AR &S
BRI AR FIFE S HH 500 kHz (1Y
R DARSERAT RS =X 7 I Bt A BE e A -
SFTALLS 38 ~ 10 77§ ~ 20 7788 UHF R (R
R TTHBUNFIE R 25 2 K - [FIRE KSRV 4C 8%
B A 2B 0 Fi #H IE A8 EL & & (pre-frontal
somatosensory cortex)F1{tZ2 15 4% 122 il i1y i F7 2020
(anterior cingulate cortex) » & H] DI BHEAATE R
SR o

Tt sepk 2 T/ NI AT BE A A Bt 0 il
o B R S R A A B AR AR BT BB R R 1 S5
UHF SCS A IFma R « H SCS #yaths - i\ A
3£ 10 fir > 48 5 RBI% - AR VAS 7378 DL
FHFE 7.9 [550 3.1 - SPHHY VAS &g 780 i
6.2 [ERy 1.1 HRFEW A 4 # AR ENRIER -
SR ER LR IR E# A HEN N
= MBEEFR  ERILRWAEREEE 5 RI2REE
& > FrARCR T B4R | A - HATHERMS
B HFEZEIEA - MR 2023 FFAEERHE TS
o KRR R AT PR PR B (Pivotal study) -
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# AN ZIEE

B 1997 fF35E] FDA 788 2K & (& FD% 2
(vagus nerve stimulation, VNS) » & t #8348 20 4 o
T AT VNS » F5 DAl SHER 2k Bt a8 & b & i »
W% EAEAEAMAPG) » & FHVEEIRIE A 2 a7%
T [ BRI E » (E 28 BT 18 18R B R [ AV
7 BIFEEEERE - FZOBBIES(27] - A
PPlERE VNS FA RS s S 0 » (HRHED
Sy HYEAR S BRI AR 4 - KBS EERA
KEBSTHIEIAS B &S 2] B2 T 80% FYly At
B8 Rz 20% g H RS AT DU FRRE A 24 K
BIENERER - (e - EhaEEn S
EEAN " i34 BRI S #AE (microbiota-gut-
brain communication) | °

REIFMEGFE AT VNS » FrsFasm i %
BEIMERZHT VNS - A0m] DLFF 5 A E SRk E
FEEPRARYIESE AT VNS (noninvasive VNS)[28] »
s H % 7 A AE R B S e EERY  auricular
VNS[29] - A THICEEE @ B HIFE AME VNS TTLL
IR S 2 EE AU B[ 28-30] « hAh » 2R AL
T N - RS RS- B AR PSSR (HPA axis) » 111
HIEVEAHAAE I TNF-alpha [ 2478 KR > KRS
AL HPA Bl P& R HE RS Al s A a2 s B 1E T
[31] -

HENTFAIREE H pTE N BIEE AR EREY)
WH7EEEER  SHRISRG S 438 3R - BhaRTTfE
£ fiE (Crohn's disease) F17& 555 14 45 B 3% (ulcerative
colitis) S HPImEAESI[31] - JHEUH K]
W20 By T RE S A AL E A M8 MR LRAET R A8
BB SI[32,33]

PR ENEE

18 L8 25 (peripheral nerve stimulation,
PNS) 2 REESAY$450 » 4fBERE PR ER [ ]
M7 BE A A S S R s
(permanent PNS) ~ &£ F7 {1 4% 1] % 25 (percutaneous
PNS) - X 18 f# & F 1Y &8 &7 1 &% H) B 28
(transcutaneous nerves stimulator, TNS) - .51 » ZER

LRI 2% (percutaneous PNS) Y ALFE » 7 A

Formosan J Med 2024 Vol.28 No.2



LB AR A MG

B A ] 1 1 4K 35 i 1 5 #s (peripheral nerve field
stimulation, PNfS) K % F7 $1 4] ! ( percutaneous
electrical nerve stimulation (PENS) ° 15 A E S
HEBES R > o] DIWEEE PNSHI—& -

EGHT PNS Zok A ARES > [FEFEFRZLL
Flr 5 R FEFHE A EA(IPG) - i RAVEIE AR
REHIRL RS | o [EIFRDEL A FHRES ~ o/ MREE K5
3 PEES > A RIER EH E IR - PNS A LItE
N EHEMEAS » ISP RS RS B B Eh1E (overactive
bladder) - f5#iE (irritable bowel syndrome) ~ & 7%
P ~ PR o (HN B ISR K - 128
AT AT 2SR - 15 2 AE T BrEs ok — T A AR 22
BE(IPG)HY PNS » HEBLRAVHG R Ime i &R 37
Wees > TDAKK R LT K7 S 2 S Y IPG HEfT AR EE »
541 Nalu system [34] °

FHMESAVIE A S PNS » S5 T—(E/ N Filg
SRAE AFIIE & BB e B > 25 5 e fF— LR REREA -
BB ERN ~ BERHTE ~ FlTE LR - Etrid
R IR ~ BB =5 - PSS b3y S
HEREs  BNHEM > AEEFM - EHEEE R
SIEDEEHEA > HEMEE - R EEALRE
JEE G DU EE 7 =0 PNS b RIAEEEA - 3]
4 sprinter PNS A DAfE A 60 K » StimRouter 7] DL
AT A > 2Lt PNS BERY o SR 0T LI 50-60%
HIIE B F i Emm AN ZE] 50%0T R RIE[35]

RS BE RER 7 FE 1 4K A e B 2 A
7% {H2 HATH PNS AV R R REE R
TEam o ATAFARFRIAE LEMERTST - 34T PNS Y%
RERER o EEUIRRAT 2020 FH5E - 38 T 754 i
3 Btk R 14 el DUETTRE 3 HT36] - Héhsm
(BIIERTS » STFRISE (LR ACE R (evel DI
I (RO S e N R » E level 11 BIFERE S
IR ~ RIS SRR ~ R TR E R Y AR
P 1 Level 1T HYYRHE Ry B A S « R
$7> PNS BRI TR B 20 KRB ST 5087 -

AP RRISE R A » 1Bl T AMEK
Jeg A PRR ISR T o iy EL VR AR A SRS S RO AR,
g o FERA B & FTBE S SCS ~ VNS ~ Kz PNS »
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FE T TH LI > & i B FY P A 25 S5
ERIE IR o BEPRE 3T 2 G B AL
FrAAEAREA - HEEEBM RS -
1 PRV EREEE ~ R AR A B A B
IERE - IERESEY) ~ JROE ~ (R AME ~ A] 2k
AT RS BRETAR a F FE - R R R e MR A
FEEAIE - 0 bR —BRATHEE -

P

ASLAEE B AR RS RE B & FI R R SR A 3
FENE - A IEAER 3% — T AUAE AZUE RER
Bl - (FEERAZ AT -
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Neuromodulation Concept and the Novel Advances
of Interventional Pain Therapy

Yeong-Ray Wen'!+

Abstract: In recent years, researches on chronic pain are getting more abundant. Although the patient's pain cannot
be completely relieved so far, the means and concept of pain management are becoming more and more complete.
In addition to traditional pain relief drugs, rehabilitation, surgery, and injection block commonly used by pain
physicians, the technology of neuromodulation is included for treatment by implantation of a non-drug, non-
destructive, low-invasive, and long-term effective electrostimulation devices in body. Taking spinal cord stimulator
(SCS) as an example, although traditional low-frequency SCS have been utilized for nearly 50 years, more and
newer stimulation concepts, parameters, and paradigms have been developed in the past decade, such as: high-
frequency SCS (HF SCS), burst SCS, closed-loop SCS, differential targeted multiplexed (DTM) SCS, etc., not
only improve the efficiency of pain relief, but also control emotion, enhance daily activities, and have a wider
range of clinical applications. In addition, such as the application of vagus nerve stimulators (VNS) to chronic
headache, and emergence of various permanent or temporary implantable peripheral nerve stimulators (PNS) for
different peripheral neuropathic pain or degenerative pain, the concept of neuromodulation has been widely applied
for treatment of chronic pain. This will gradually replace opioid painkillers and become a new trend and new
mainstream in the treatment of intractable pain patients.

Key Words: chronic intractable pain, neuromodulation, spinal cord stimulation, vagus nerve stimulation,

peripheral nerve stimulation
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Recent Progress of Neuromodulation in Pain
Treatment

Chou-Ching Lin

Abstract: Recently, there has been a great progress in non-invasive brain stimulation, (NIBS), covering almost all
diseases in Neurology and Psychiatry. In principle, all common physical forms of energy, such as electricity,
magnetism, ultrasound and light, can be adopted as the stimulating source of NIBS. Currently most widely used
sources are electricity and magnetism, while focused ultrasound is rising up very quickly. When electricity is used
as the source, the transcranial stimulation can be direct current (tDCS) or alternating current (tACS). On the other
hand, the transcranial magnetic stimulation (TMS) can be pulsatic singlet or doublet, or repetitive (rTMS). When
using NIBS to treat pain, the stimulation location needs to be considered first. There are two main afferent
pathways conducting pain information to the brain, including one projecting to the primary sensory cortex that
transmits the objective information about the location and type of pain, and the other projecting to the limbic
system that provokes uncomfortableness and emotional reaction. Though many studies designed the stimulation
location according to the pain pathway, the study results did not support their hypotheses. In this article, the
principle of NIBS and the pain anatomy in the brain are briefly reviewed and the current status and evidences
supporting the effectiveness of NIBS in treating pain from specific diseases are described.

Key Words: non-invasive brain stimulation, neuromodulation, pain, suffering, migraine
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R g LS 28 3 15.0 14 70.0 0.001%*
P28 8 40.0 18 90.0 0.002%*
TAFH 15 75.0 20 100 0.025%
PR 10 50.0 20 100 0.002%*
PRI F 4 20.0 13 65.0 0.003%**
I ARAZE I IR 11 55.0 20 100 0.003%**
PR B ERE 41.7 90.7

FE1in=200 10 i A B & 4 1 B EE FRGR
E2FFRERF AL A, nx100%

3 TR AR IR A RE S A (nx15 7)x100%

x4 *p<0.05 5 ** p<0.01 » *** p<0.001(0=0.05)

X5 ¥ A& Lo GlitterBug Gel(§#% : BREVIS ~ 23 £ )

T OERNBRTREDERIFEZ EHER(0=10)

HE HTH] &M value
‘ FHAR  EHEE%) FHAK  EHE%) P
AL s ZENR 8 80.0 10 100 0.157
KB R B 4 40.0 6 60.0 0.157
ERIER 6 60.0 10 100 0.046*
Al 6 60.0 10 100 0.046*
BEEE R 4 40.0 10 100 0.014*
THEEH 3 30.0 9 90.0 0.014%*
IERERNT %ﬁﬁfﬂ@ 2 20.0 9 90.0 0.008%*
IRIEEBEME 4 40.0 10 100 0.014*
SEHIERER 46.3 92.5
1 HEFEFEF =1 /A F,/ 1x100%

W2 T =R AL A =/ (nx8 3T)x100%
331 *P<0.05 » ** P<0.01 » *** P<0.001(a=0.05)

RAEEEERD - #t¥ 2 G2 THME - Tl YIERR R 86.8% (K1) ©
M~ EHERE=07H > SN EESEH - IR
2021 47 H 26 HZE 30 Hopal# 17 (56 K& 39
(A - [EUEER 100% @ FFRA BEREUE IR
PYIERER By 87.1%(R M) - SEERATFR BT FREHI

N ’F b Y| ?iﬂFWﬁf‘?ﬁﬁq FiEE T mF
w2 R FL
FHEE R AR I TIREE R IEEREL

EEEZED D024 4 28 & 2 HA 229
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F= 1 EHETR T IR EAE S 2 IERER (n=35)
HE ATHI &M value
) FRAR  IEHER(%) FHAR  EE%) P
IEMERRBEE R TTA 23 65.7 33 94.3 0.002%*
ERIER 11 31.4 35 100 0.000%
(i P& i IR R A M 5 14.3 31 88.6 0.000%**
AP EREEREE 1 2.9 30 85.7 0.000%**
IERE T a0 A 32 91.4 33 94.3 0.317
Al 26 74.3 35 100 0.003%*
TAEE B TIEEEE 5 14.3 35 100 0.000%
I 2 MR A L [ &L 32 914 30 85.7 0.157
SEHTERER 48.2 93.6
R EIRI=E AL %,/ nx100% 0 312 1 TSR FE =M1 F A = /(nx8 78 )x100% o
X3 *P<0.05 > *P<0 01 » *** P<0.001(0=0.05)
FUU © HRN BRI AIERER(n=17)
IEE(m—SQIE EE) IEMEAR  IEHER%)
—. IEHEFEAEFER([m=3)
1. EE KRBT B 17 100
2. MR /K oSS (e FHEARR 17 100
3. {5 R o2 K B PR A 16 94.1
. /%a/g\]/ﬁﬁ&@EU(m_@
1. EEKETRE N EHHEEA 3 17.6
2. FEKHE IR R 5 B EES 17 100
3. EEEKAR TR A R 13 76.5
4. —R%Ip = SRR AR = A0 0T A /K et Bl o] 17 100
5. ﬁuﬁ%ﬁﬂfﬁiﬁﬁﬁﬁﬂﬁ BRI 16 94.1
6. PRIEHVEE (e Bibnditkes - IRIEAEE R HIE 15 88.2
=. /ﬁngﬁﬁmﬁfi(m—?’)
1. IEREHEIE 16 94.1
2. fREHAEREESHY o JE B OB IR IEREE BIE Y 13 76.5
3. IEMEEZ N HNER KO AR By fal 8 471
Mg, Srl& R R(m=2)
1. BFEdURE - o ARG TFER KPR 17 100
2. AR MK A SRR A > NEEEH 15 88.2
fi. FERE A (m=2)
L. [RFEFAFIETF > RT3 17 100
2. (BRI A o Al AL EI bR 1R PR T 14 82.4
75 Eﬁﬁ/ﬁ/giﬁ{éﬁ(m 1)
1. TERE S P ERAR B AR B 16 94.1
. gL (m=3)
L Wk - REESMNaNS T A AHETE 17 100
2. %ﬁ?ﬁ%gﬁﬁﬁ'@ﬁ%@é TLAJKH%E?E%@%K%%&E@F PRIEHESE 15 88.2
3. (AR B = kAT - A E PRSI RAR - SCAFAR R AT 17 100
%’JHE? 296 87.1
TP REF =1k A S /mx100%

D Tan s =%‘1 AL FE A =0/(nx S AT H 20 30)x100%
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RIS AR R PRI IERERR (n=39)

5 H (m=3ZTHE#) TEREAR TERER(%)
—. BREE RN 2 (m=5)
1. G L TR R > i) 5 A R gL 39 100
2. MTFEER AR - aETFRIEAERS 39 100
3. TEEIRSE R E RN B TAE o BE A R 39 100
4. FRENBEHERE  SEEEERIK S GEREARFZ)EE 5 7 38 97.4
> [EREEEZ
5. MUEA/INVCES 2R EN TAEE » (8 FR/KIER 2 ez 1 0] 39 100
= EEEFER)(m=3)
L AR - WENRERN TIFEZ ZZSHERY - ERBAECER 30 76.9
P& A4S N — IR A A
2. BAPREANF SR - oE BIEERTEE A 37 94.9
3. IEHEF I BB SRR AU AN & b T 7 218 AR ORI % 19 48.7
=. FE A (m=7)
1. MI&SEF R RSl > IR bR FER A PRER pump alarm 37 94.9
2. IEWERIETF Kz T 775 R s ] 33 84.6
3. PEIR E 1% 0 BB TR 2t T 38 97.4
4. NIRRT E 2 R TR 36 92.3
5. M BRI N\ EE R o B E 2 e T 37 94.9
6. EFRETE MR E R IRE > B0 A PSR R AAE > 7 FH i 24 61.5
7. EHENSEREIR > ETFELT > WEE  EAL 2k FHH 23 59.0
S IERER 508 86.8

1 RS =1 Fx A #i/nx100%

PEEEE > ETIRARERE - R PS8R

FR o St A T A R R T R PR AL

RER ? G HERRER ? T RERTFER  2A

AT FEE AR ? FUEIEREZE T RAZTS 2 $dT

FBFINESE 2 0 DBAREEISOTR - $HERAE

IERERTT Z BB N BRI 6 24 RGEHIAT 15 £ 0 RA

TR EEFEA - A0k 80/20 SARIEUR X HEE

H(E—) - St -

(—) D& BEREER % JERAIES HEH >
WEDER -

(2) HERENERE R N ERRE LA G
w R AR R EL PR R A HY900n - 40ibi
# - (ERIRTEA RN - e BRI -

(2) BRZ(EH RS R RIFRER
B AR AR EHR - HREARRIREZR
R T - ARETTIAR -

(M) WEANEREDS S - R TFEA T
BENETZ MY A 5ER  nERNERZE M
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AR TEH - A RRE AR -

(1) Bh= B EREERERAA] - RHERL

FEHERARAR -

EUE RN B EGEH Al RIRR R AV B R R
KA Je ~ BUBERYIEEH - BRA GE R - 6=
BRI AT > B R BEOREUER(E
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B~ BUR KRR % 1A R 22 10 e A e o 1 2 A ] (]
e

A2 Tl

RIS R RN B A - i Ry
ISR P TERBTE R IE S 2 IEERIK - BRI TR
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R (D)BERINZ « = (EH e s 2R EE
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Free o w8 HAT 2R OB RE
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[8] -
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JRANIEESRIS E S (AR HERABREE W
W nsREEECE - DURIREE N BEHE 18 S AR R
[H]) s (OERS - 1R38 AR8 T2 R E st T RIS b
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SHERMRNE F7A TS ERRE R R &%
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TERE RS BB M > 85 BhFTA A RFFEE iR
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HYRIBE e AR ~ B TAERAZFH T o] B e 29 5
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4l & =X IR 5 F B F % 5 8 (environmental
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TR R ENRE  EEAREE N RAZ S
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B DU EREEE R HAT AYS22E © (Z)F:lT ¢
SHE S R IR E R, FRIANE B —BE R
T B 73 2 Ak T8 (5 P B B Sl s i - e 2R 1Y
HEME (S - EMEEREEOEER > tEiRE
WERRAEY) > e T EHER T EARH »
(MUY - 2 BATERZAG FR Ut —BRE L S 8 5 (F1)0#
AR e AR TR D B RV E B
IEIZEE SR A E RN B ORI S BETEER AT K
UitR g R B E9,10] -

fRiL-EE 2 JNITER

~ . Ry

Fii EAR IR IR 53 17 e SRR e aE T RE Y gt 7L i
o HEEEIE 15 4 N3 DL FEERIET K 7 REE K
10 FERER AR - EASRER TR TRE
SR E T % > IR T ZE 2 a7 ~ M
SRt = THRN R E TR 8L 1-5 93 R
SRR > 1 RN - EEE MGG RS R
= RZ 5 R TS - EEMTE RS M
e oy 345 430 5T =R 5(53)*3(3E) <23 (A
F0x80% =276 73 LA (%) BEEERIT T Hiatéd
BN -

. RiTER

HEHMAE 2021 8 A1 HE 12 H31 H >
I DA TAR R R R HUER BB RS IR =R
B~ S THA - SHEHI =IO T TRt -
(—) sFERQ21 8 H 1 HE 8 H 31 H)

L HEIEREE R © 25 U AR e
z VIRBDERIFENE 0 KEEIEERAR
FEZ IS oy Al R B AN ROB RN B EERAE
HEH RIETTRGB WA E (DIREDERE
TR~ QR BREE R E R A K
EI7E - QEEBEERRIEEE -

2. BUEREREERIFERE R - ILE#T QR
code : &% TIRBOEBIEREFE | RS
12 Wit e RER AT » B EH
BAET TSR 1% » 52 11 SR R SRS BUbT - 7
B QR code °

3. FIEMFRATEREEREREEET KB TR
BEBRIFENE | HIEFERE 70 RyaEHEaT

233



Bundle Strategy to Improve the Quality of Environmental Cleaning

TN - RTHIIEE R T ERE

BRI Z RGO T (n=23)

M BN fRTHZE " EH O O # K
T ®E @m 4 H
(R O
AE . SIRBEEEREREN 1. cHIERE R RIS R 108 96 73 277 %
R EEMRAA R 2. ERIIIEBEEE(N| G 100 102 85 287 %
BER 1. B (EARERE 3. BEREERE(EYMH 94 96 83 273
FSESN ERIEERER 4 EBREEEET AR 9 88 73 257
2. BRZEEHIMIREDE 5. BUEREIREEREERAESZR > 106 108 93 307 %
BRI W EETT QR code i BELHHb {5 F
6. FIEFERTERESSREXEEF 102 104 91 297 %
7. EEEHEAREEERIEEAR 95 92 89 276 %
8. I EREERIEXEIE 102 100 85 287 %
i 1 JERANEETS 9. HIEE BB B E 112 104 87 303 %
s 2. VRS K5 100 EEHFEES DS 104 88 81 273
R ER 11. ETEwW = NERE G AR 104 100 95 299 %
12, M TFHE 98 96 83 277 %
Fo | BAIEER B TR R R R TR Hi E =
HH =) 2021
Ay 8 9 10 11 12
—. 5TEH
1. HEERE SR %
2. BB EIREDEBIEEREF R - I QR code %
3. HEE R PR R S RIE T *
4. HlEEE A ESELNA *
5. HIE BB BN E %
6. THIEFEIZ S olEEHIE %
7. AR E N IR LA AT *
8. WETAFEH *
—. BT
1. ETEREE *
2. BEAEREREERIFEREFR Z QR code *
3. HAERIRE RN * ok
4. HEEREEE * X
5. HEWE T FEEH * X
AL * *
=. PHEHA
1. STERB SR E S IR MR B B S8R & M %
2. BRI B HE R %

FSHHR B HIEE KRB LN
SRR R R (S 9T
AR -
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Environmental Cleaning Bundle Strategy to Improve
the Quality of Environmental Cleaning in the ICU

Ya-Han Lin, Mei-Hua Wu

Abstract: The effectiveness of medical environmental cleaning is an indicator of care quality. When the accuracy
rate of environmental cleaning is low, it will increase the infection risk. According to event analysis and quality
improvement process in a pediatric intensive care unit(ICU), we found the cause of the low accuracy rate of
environmental cleaning by cleaning staffs and nurses include: insufficient understanding of the process and
importance of environmental cleaning, the lack of cleaning procedures for medical equipment in use and detailed
operating procedures for environmental cleaning, cumbersome cleaning details, the amount of materials and
equipment, and the difficulty to clean. The program was designed to improve the accuracy rate of environmental
cleaning in the intensive care unit. The improvement strategy is to establish an environmental cleaning bundle
based on the principle of human factor’s engineering, which includes personal educating and training,
establishment of cleaning operation procedures and rules, formulating cleaning points and setting reminder charts,
simplifying the environment to increase the feasibility of cleaning, auditing effectiveness, and communicating
feedback to improve environmental cleaning accuracy rate. After the improvement strategies, the accuracy rate of
cleaning staffs and nurses on environmental cleaning increased from 46.3% and 48.2% to 92.5% and 93.6%,
respectively. It can further improve the effectiveness of environmental cleaning and the quality of medical care.
Key Words: environmental cleaning bundle, human factors engineering, cleaning operation procedures and rules
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Medications Reduction for Agitation in Dementia

Psychotropic Medications Reduction Programs for
Managing Agitation in Dementia

Cho-Hsiang Yang'?, Tzung-Jeng Hwang'>

Abstract: Up to 90% of patients with dementia have behavioral and psychological symptoms of dementia (BPSD),
and agitation is the most common among these behavioral disturbances. These symptoms have detrimental effects
on patients with dementia and their caregivers. If not managed well, these neuropsychiatric symptoms may lead
to accelerated cognitive and functional decline, early institutionalization, or increased mortality. Unfortunately,
many psychotropic medications for treating agitation are associated with adverse events. Out of safety concerns,
the US Food and Drug Administration and the European Medicines Agency issued warnings on antipsychotic
prescriptions for dementia. However, some evidence showed that, while antipsychotic use might be reduced,
alternative psychotropic prescriptions might increase. Aged care homes around the world have conducted studies
aiming to decrease psychotropic prescriptions in recent years. These studies adopted different intervention
components, and the outcomes were not identical. For example, more evidence supports that multi-component
approaches achieved better results than medication review interventions alone could. In this article, we will review
these issues and make suggestions based on the latest evidence and guidelines for clinicians to consider in daily
practice.

Key Words: dementia, agitation, antipsychotic, psychotropic, person-centered care, non-pharmacological

intervention
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Ten-Year Experience of Implementing the Medical Center Support Project

A Ten-Year Experience of National Taiwan
University Hospital in Implementing of the Medical
Center Support Project

Hsiao-Chen Kuo!, Yueh-Ping Liu?, Hui-Lin Lin'!, Kuan-Yu Hung'*3, I-Rue Lai?,
Pan-Chyr Yang!

Abstract: To enhance the quality of emergency and critical care in hospitals located in remote and offshore areas,
the Ministry of Health and Welfare launched “The Medical Center Support Project” in 2013. Under this program,
medical centers and advanced emergency responsibility hospitals assigned specialized physicians to support rural
healthcare facilities and guide them in achieving the designated goals for critical and emergency care. From 2013
to 2022, National Taiwan University Hospital (NTUH) dispatched a total of 41 physicians who are specialized in
critical or emergency care to healthcare resource-limited areas. These physicians not only served as supportive
team members, but also acted as mentors, providing their expertise to establish and strengthen the core competency
of the hospital. Their valuable contributions play an important role in the certification and designation of these
hospitals as Emergency Responsibility Hospitals. This article shares the ten-year experience of NTUH in response
to “The Medical Center Support Project”, reflecting on the process and presenting recommendations for
improvement. We welcome feedback and suggestions from all stakeholders to support the government’s ongoing
efforts to enhance and sustain the quality of emergency and critical care in remote and offshore hospitals.

Key Words: Medical Center Support Project, areas with insufficient medical resources, critical and emergency

care capability
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An In-Patient with Chest Pain
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(A) Candida spp.

(B) Enterobacter spp.

(C) Escherichia coli
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