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Background: Chlorogenic acid (CGA) is a phenolic compound most found in coffee. It can be found in
numerous types of tea plants, including Chrysanthemum. CGA has shown antioxidant and anticancer activities.
Objective: To compare the contents of CGA, total phenolic, and total flavonoids in Chrysanthemum flower extracts
from different planting sites in Thailand and to evaluate the biological activity for antioxidant and cytotoxicity
against oral cancer cells. Method: The CGA, total phenolics, and total flavonoids were extracted and evaluated
from Chrysanthemum flower by using different solvents, 299.9% ethanol, 40% ethanol and water. The antioxidant
and cytotoxic activities of the extracts were determined by using DPPH and MTT assays, respectively. Result: The
contents of chemotypes from each planting source are different. The highest contents of CGA and total phenolics,
1.41%w/w and 93 mg GAE/g, respectively were found in Chrysanthemum flowers from Chiang-Mai. Meanwhile,
the highest contents of total flavonoids, 23 mg QE/g, were found in Chrysanthemum flowers from Samut Prakan.
Chrysanthemum flowers from Samut Prakan showed the highest antioxidant activity (IC,, 165.33 pg/mL), following
by Chrysanthemum flowers from Chiang-Mai (IC,, 169.50 pg/mL), but there was no statistically significant difference
(p 2 .05). In addition, Chrysanthemum flower crude extract could not induce oral cancer cell death by more than
50 %, so it was considered no cytotoxicity. Conclusion: The contents of CGA, total phenolics, and total flavonoids
in the crude extracts varied depending on the various geographical location and solvent. Thailand’s Chrysanthemum
flower extracts show antioxidant activity but do not show cytotoxicity against oral cancer cells.

Keywords: Chrysanthemum indicum L., Chlorogenic acid, Biological activity, Antioxidant activity
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afnsefThazats 299.9% ethanol, 40% ethanol wawih
ApsEimUIunal CGA, total phenolics, total flavonoids
wiouvaUNSAUDYYadas S DPPH assay uazaanandu
NrolwaduziSaasinds MTT assay wa: Usunaansdnigy
Lwiasl,méwqﬂﬁ?uﬁmm,mwhqﬁ’u Wedlmiusinaansdfgy
CGA wasluadniienun gan Wity 1.41%w/v kag 93 mg
GAE/g mud ity dhuaumsusn1siiinm vialueesaman
gaan v 23 mg QE/g Tun1snageun1sinueyyadase wu
NensUsINg A IC Afigawiniu 165.33 pg/mL (Fedlui
e IC_ s99m9nwiniy 169.50 pg/mL) ualifinuunnsng
AuedaiitedAgyveans (p > .05) Lazansadananiings
laanansaviliaddesunaelaunniniesaz 50 sdemn
Lifmnuduiiviowasd a3U: arsdidy CGA fluednuaz
Walaweediimua inuluasatmiivsinaunnsiiluudas
uwasgniazaufudivhazans uazansadaneniinelslu
Useinelnefigrlumsiueyyadassudlifiniudufiveieo
wasugissesln

Adday: Wfinene, ninmaelsddn, qudnisdiniw,

upiisvesniduug Seiinuldussfignuinmdsuy
wazanne JfUieduusswesnselnininnii 450,000 Au
siodivialan Tuszey 5 Indsinmsitedelsa Ttaeifiomue
40-50% AifssenTineg uzidsosnifuuzeiinylives
dududuil 6 vedlan’ msfnwiwualdugiAnisalaied
2004-2015 vadlspumiosnuarEedildtanansneny
wziSsludszmdlng wuluziSeesinlumarisuazndga
figtRnmsalgeduan 4.8 Ju 55 uavain 36 u 4.3 au
deuauUszyng mwddy’ Jadeidusiidsmanelsaugiie
FoaUInuu n1sguyns, matAsaenn, msiaidielasa HPY,
wazwawuangd (V) Oudu’ Jagiuisnissnunlsnuzids
o niiaIsn1sHdn n1saesed msldialivin 3938ns
Snvwnaniiduiitertodeunnssiuly uwoghalsiniuen
wilthdadinawnsndeusiesinie’ wu nalunsegn Wug
unitu pduld 01dou doumds viossas Anfiuserla
Hasienahailaviesasineg vseliAnneiladumen
wladuindaome nzanusulaiings Anzduidensndu
msfadelifadusniauds iafivsossuudszam Bovu
fupwNEY Uanguszamoniay

nInmaslsaiin® (chlorogenic acid; CGA) Wuansadfry
vdninulununuazs oglungulndfiuea (polyphenols)
finsAnweganiernsluwinuaudiviaad Fa0m uwag
\ndinen CGA fiqnsdueyyadasy (antioxidant) laenszéu
ansiuauyadasy’ liun gwesdenlednaiama (Superoxide

Dismutase; SOD), ngn1lsleu (Glutathione) uaraan1siiin
afinesoandiadu (lipid peroxidation) fisneaun1siinu
WUt CGA Tawanaruguusinainuzds Isdudanisiadey
WulpveseadLarNMILNINIE LY LTASUZISS NsAnwily
uwiSwaene v syiaanauala (Esophageal squamous
Cell Carcinoma)’ Thiluviaenvaaeuazdaivnaaes wuin
CGA flunumluiginsveawas laenszdunisagvedad
wazeangssudinsasyivlaveseaduziimasne1ms
TngannIsuanI0anvesdu BMIL kag SOX2 Fansiunuans
pongrsmstinmitddyuasiunldilunsihindnuide
welilsluanagnisiaunluidusinunlsn Tasame
gsnwlsnuzise

iTnedy w38 LumantA deineiAians:
Chrysanthemum indicum L. Lﬂuiﬁﬂaﬂguﬁuﬁﬂmﬁu
athaunsraneluede wWigiulailuanmeinedu Ugnunn
nanawmileresuszmdalnelagensaznszatvaglunany
St It iBedlvl Weene uidesaeu uenaniulunianans
WU 52U WATUTH UazaynsUsIN1g mngulsagvaslgn
Tuvssmalneudraziivléindanmglienefivarnansuay
WANFNAUUIEIY Lﬁﬂﬁ’lEJﬁﬂL%IQJUQﬂﬁEJUQ@JNuinﬂmLaE)u
fiquisufisdaman aonunfiuitiafeurugeuiedune
aenuinglulsemalnglasuanudeslunisihunuilaaly
sUuuuedesrileguamiluuselmisionane finfinish
wuslnaduridesaniisaninagnduiivrfionsla fins
Anvmuilunenifinenefesdusenauanseengvisviatevia
TugUresansUsznouituedn uazanswailuesd uonainiid
wuasdfy CGA deliquantilunisdumsoyyadass
flgrddunissniau uazdiunisinlsauziseunsiia Wy
wSevan ueidadn’ usogdlsinunusenunisfinud
AeadestugndnisiuusiSedesintiosun

Adedauladnvuiiouiouiisuysuinves
a1snquiluednuaznailiused (phenolic and flavonoid
compounds) safsUsunuasdAy CGA dauluasanin
Aeniiingneesvinazatefiunnsetusazaeniineneiungs
wnzdgnuansnafuluyssmelng wiosmaasugyismsdanm
1umiﬁwua%a§aszLLanixﬁw%mwmssTuéy’qmL%ﬂ‘zimihﬂ
Wi lldusslevdlunsifomansiuusGeitussansam
Mnanss55uA Feevazdudeyaiteiflevinunsesenlily
auanmaly

v o

Joyamilundnsdaeineniingslulssmalvelunsiag
Jardn Ineneniingly J¥einendansin Chrysanthemum
indicum L. dmduiieluaed Asteraceae quiiogianin




(1) Tasen1suane aLdfiey o.18ee 21389l (2) moe
wilEand s.uldanIuen 9.k rae 2.eese (3) 1sUnldy
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9.UINWAN 2.85243 (4) A.nszUszlvu o.iles 2.uaslgy uaz
(5) pélsanile v.4doe 2.aYNIUTING (WARIRININA 1)
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s S ANTHLML

it 1 deyamilundndnsineniinety Mnusazunadluuszinelne

Taonenifingofiliilundnfusiduiosy fogrsas
10 ¢ lnewdndnuaiazgnuanlurisgeiou szeznailiiy
3 foutiuanuilizumnaes (NAWUS 2564 - wiwieu 2564)
Tneinufeog1afiee1989911398 (voucher specimen) 13

AsananantingIuf1eRinazaIgnig o

IW3BUATARAYIU (crude extract) lnethaoniingay
d15a3U 10 ¢ ldadluvanuis afadedvhazany 299.9%
ethanol, 40% ethanol WAzt (DI water) Undaenseauasd
afransowmeaindansilaia Tnerdluusumuguomungd
AAgs (ultrasonic bath) igamail 40 °C WWurian 30 urit
wdniiu [ddnsesnnaeniinseenuduhlussmesite
fﬁ’ﬁmﬁaﬁwazmaﬁwLﬂ%f'aaﬂé"uszmaszwqmzywmmmu
v (rotary evaporator) Lafaudadstminansara Tagsin
mManaaes 3 A

2. msesznUsunaiuean

navansataneniinglefieadudu 1000 pg/ml waz
#130105574 gallic acid 20 L, Folin-Ciocalteu reagent 171
Lﬁamaé’wﬁmé’u 50 pL uag 7.5% w/v sodium bicarbonate
80 ul 19l 30 udl Tnoweifundiasn (Lansfanmit 2)
fﬂﬁfmﬁﬂﬂﬂﬁut,l,mé’wl,ﬂ%m UV-Vis spectrophotometer
(Thermo Fisher Scientific) 71 765 nm Usuauesiiuedn
Wavaa (total phenolic compounds) AMuaadudsana (mg)
294 Gallic Acid Equivalents (GAE) #i9 1 niuvesansana
(mg GAE/g) Tnevhnsvmaes 3 A

= o ' = v A a ¢
AN 2 AIDYINAITERIYUFITANALNDILATIT NN

USunauluedn

3. MaeszivsuIunailaueen

naasataneninglefinnnadudu 1000 pe/mL
LAZEITUINTIIU quercetin 100 pL, 2% aluminium
chloride (ALCL) 100 pL ntuiialy 10 il figuugd
#os Tnwgniundins Jan1sgandunasdioiaies
UV-Vis spectrophotometer i 415 nm USu1mwes
Wanlhueesavan (total flavonoid compounds) AU
WuuSunar (mg) 989 Quercetin Equivalents (mg QE) #ip
1 nfuvesansans (mg QE/g) Inevinnisvaass 3 ada

4. nM5As1zRUSual chlorogenic acid (CGA)
Tuusiazunadsugndlewnaila Hight performance liquid
chromatography (HPLC)

Haansataneningrsuiina 400 mg veduAazans
annlagldiviazans 50% methanol HPLC grade 10 mL uaz
ihlvAessimuiinamsddgyseinies HPLC (Agilent Ju
1260) d1uusn 5 mL hnsgaansuinadimsiurnuiann
thilderuiians 5 mL vnsazanegvhms Tausunasans CGA
#n HPLC Wisuifleufuansunasgiu CGA fiflnnuuiand
wnnin¥eray 98.0 910 Tokyo chemical (WARSHINING 3)
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duussanonisenaula (RY) windu 0.9998

AUIANEUNITINENIANULT YT Y CGA Y89 tun1sin wazdl retention time fAlsuiieuiu HPLC

arsfegrndunisiuduiondnualass CGA u1m3g1U  chromatogram asiegfianaindldssiuien s

Uansnmi 4) Ingvitnisneaes 3 A3S Weduduanugndes  CGA (WaRsRInImi 5)
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RT3.94=CGA o ~F
0 \OH

HO
HO

Chlorogenic acid (CGA)

"'OH

T T T
25 30 35

A 4 HPLC chromatogram ¥89817110351U CGA

RT 3.94 = CGA

“M

amii 5 HPLC chromatogram aesansainveuneningle (lu 40% ethanol)

—r T[T T
25 30 35 40




5. n1snadauussansaanlunisdiueyyadase
(DPPH radical scavenging assay)

navansataneninglefieandudu 1000 pg/ml waz
#1311M351U quercetin 100 pL U DPPH reagent 100 L
anifuiisly 30 w1l figaumnfivies Tanispanduuasieieias
UV-Vis spectrophotometer 7 517 nm Taevhnsmaaes
3 afa FuaNanINARDIENNS

% Inhibition = (Ablank - Asampte) /A, %100

A, fie Ansganduuasenguatuny (ldans
nagouRLaensiy sample)

A AD ANNNIYANTULEIYDIENTNARDY

ATUIURIAT IC50 INNIINYBI percent scavenging
UAZAULTUTU

6. nMsnadauaNutiuiursiwaduziSevasuin
Tunasaneaas (in vitro)

naaeugvsauuRvrowaduziSwosn (human
oral epidermoid carcinoma (KB) cell line) #2835 MTT assay
Ingldenduvuasaianeniingis 5 Janialaun @eslml
Weesne aseys uasUgy wag auvsusinig andavhazany
40% ethanol ilev % Cytotoxicity finundudi 1000 pg/mL,
wazwn IC, wos chlorogenic acid fienududugean 2500
pg/mL uag IC__ ves doxorubicin ﬁﬂmm%’uﬁugqqm 250 pg/mL
LﬁaL‘cﬂUHﬁjMﬂ?UﬂNNaU?ﬂ (positive control)

waaildlunsvaaesduaiin Human oral epidermoid
carcinoma (KB) cell line $%a ATCC CCL-17 milﬁyﬁmlﬁnaﬁ
Tunwueiitienmsideaeadite Dulbecco’s Modified Eagle
Medium (DMEM) 4fiat 5% Fetal Bovine Serum (FBS) Uiigad
Tugiun gauminil 37 °C, 5% ansusulasenled w1y 24 $2lu

TAgyiIN1sNAane 3 ASS

7. ddAuazn1sinszideya

Tlusunsumsliasgideyaldlusunsuneuiinnes
waflloatoaiuil 22.0 (SPSS version 22.0) ideyadilsn
Wisuieuaedsluusiazngulagldad one-way ANOVA
s9uffu post-hoc analysis fissdunsadnosnia .05

(p-value < .05)

Wa

nsnwansataneniingaeia 5 Sanda oun Sande
Wedlvid Weese aseys uasugy wazaynsusns laeld
fyvihazany 3 wiia tewn 299.9% ethanol, 40% ethanol
wavih NUNUSUUEsEARY chlorogenic acid (CGA) whiay
wnasluussmalnetunuin fvsinaiiunnssiusenty Tae
Favhavane 299.9% ethanol fawinfifiuSuiaians CGA
Mﬂﬁqm Ao Wadluil (0.48 %w/w) 79983 IninLTesTe
(0.46 %w/w), FsninaunsUsINTs (0.44 %w/w), JMinaseys
(0.14 %w/w) wazd s iniiiUsinaidiuedniesiian A uasugy
(0.07 %w/w)

Favhazany 40% ethanol Samiafifiusanasans CGA
wniign Ao Weodlul (141 %w/iv) sesasndmindosse
(1.31 %w/w), Faninaszys (0.9 %w/w), Jamdnaymsusing
(0.77 %w/w) uagd s infiiUSnaifiuedniosiian A uasugu
(0.44 %w/w)

Fvhavanen Swiadiiuinaens CGA innilan fio
gl (1.37 %w/w) 58989139 intTeesne (1.15 %w/w),
Faninaymnsusnis (1.09 %w/w), Saninaseys (0.68 %w/w)
uazdmiafifiuinafiueantiesiign fe uasugs (0.3 %w/w)

Lﬁaﬁwmsé’wjl,ﬂ%fauLﬁwﬂ'na?‘%aﬁ’mtimwiaz%’wi’m
Tneldaif one-way ANOVA wuilddanuuansnanieana
fisedy .05 (2wl 6)

¥ ! ]
U5 CGA NInuan W‘Lﬂ‘l—!ﬁ’"l'iﬁﬂﬂHﬂ"l'j.l‘ﬂﬁﬂﬁﬁ')ﬂ@]')“ﬁ"lﬁ ZA1UA139)

131 115

15
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msAnwansatnneninglena 5 Smda lud S
Wedlvyd Weese aseys uasusy wavaynsusns laeld
Fihazaty 3 wia WwA 299.9% ethanol, 40% ethanol
wazt wud Usunasituedn (total phenolics) waazias
Tudsemelvetu wuin fusunafunnsstusenty fil

Favarane 299.9% ethanol Fandafidusuia
Huodnuniian Ao eyl (49.4 mg GAE/g) saandanin
Weasng (6.4 mg GAE/g), Jaminasyys (37.2 mg GAE/),
JmInaynsusINTg (35.2 mg GAE/g) wardwmIaiifiusune
Wuaz‘%ﬂﬁaaﬁqm Aa uAsUgY (20.4 mg GAE/g)

Fvazanein Smindiduiiaiiuedninniian fo
Woslny (89.2 mg GAE/g) 509833 aninaynsusinis
(56.9 mg GAE/g), 3 inwliessne (54.2 mg GAE/g), Tninasyus
(53.4 mg GAE/q) LLaz%’qwi’mﬁﬁﬂ%mquaaﬂﬁaaﬁqﬂ fio
UATUFU (24.5 mg GAE/g)

Fvhazans 40% ethanol Favindifiusunasdiuedninn
ﬁqm Ao Weaslul JAVNAU (93 mg GAE/g) T93a9N3snin
Wease (74 mg GAE/Q), winaseys(63 mg GAE/g) Uay
JdadiiUiinasitueantiosiian Ao unsUgy (33.8 mg GAE/Q)

'
A

Wipvhnisdugiuieuiisuanafemegaudazfmin
Tneldaif one-way ANOVA wulddmnuuansnamieana
58U .05 (NN 7)

= a =
Finausanmae
100 %3 892
74
68.7
o) 63
o 54.2 534 56.9
Z‘% 46.4
L 372 138 352
%D I I il I
0 | . I
Foan 09510 A52[5 unsigu aynsilsns
Bl =99.9% ethanol [ 40% ethanol [l water

aw?l 7 aslianavsunadiuedniauainuluaisadavetuiiadameiivinazaissng o

msAnwansatnneningieia 5 Smva laun Smda
Wedlnl Weest assys wasugy wasaymsusnis lngld
fviazany 3 wlia tewn > 99 ethanol, 40% ethanol wag
¥ wuBnamaliuessitimue (total flavonoids) usay
waslutszmelnetunuinfiuiinaiunndaiueenly Tag

Favhazany 299.9% ethanol Faniafidusuia
Watluesdinnilan fe aynsusINg (22.03 mg QF/g) 589
aundwinuasUsu (127 mg QE/g), Jmrinedlysi(122 mg QE/g),
Jam¥adessne (11.3 me QE/g) wazdam¥afidusunan
Walaueesitosiign Ae aszy3 (8.26 mg QE/g)

Fwiazaneii ﬁwimﬁﬁﬂ%mmvxlmhuaaﬁmﬂﬁqﬂ
Ao @ynsUsINIg (22.03 mg QE/g) sesasundwminguslual

(18.5 mg QE/g), dainuAsUg (15.48 mg QE/g), in
Feesne (13.48 me QF/e) wasdswinfidusmamailivess
tiouflan fo as¥ys (13.05 mg QF/g)

fvhazane 40% ethanol Sawififivsnamalauess
unfign Ao aunsusNs (23 mg QE/g) Tesaundmin
Wealvd (20.09 mg QE/g), Janinuasugu (18.15 mg QE/g),
Famiadoes1e (155 mg QE/g) wagdaninfiduiuia
Wanlhuessitiosiian Ae a3z (13.05 mg QE/g)

Lﬁaﬁﬂmi%’wjl,ﬂ%fauLﬁenm'wLaﬁaﬁaaémmaz%’wi’m
Taeldaif one-way ANOVA wudlddanuuansnanieana
fiszdiu .05 (Ml 8)
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B =99.9% cthanol [ 40% cthanol [l water
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29 8 nymiiansUSinamanliueeanaun Anuluansanaeufaiamesivinavaiesng 9
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Abstract: Cost-effectiveness of Video-assisted
Thoracic Surgery (VATS) Versus Open Thoracic Surgery
for Lung Cancer Lopburi Cancer Hospital (LBCH)
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Lopburi Cancer Hospital, Thalaechoobsorn, Mueang, Lopburi, 15000
(E-mail: Ibchrtag@gmail.com)
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Background: Currently, VATS is more popular in Thailand due to smaller incisions, less intraoperative blood
loss, less postoperative pain, and fewer hospital stays than open thoracotomy. However, VATS requires specialized
surgeons, specialized tools, and expensive equipment resulting in higher costs. Objective: To study the cost-
effectiveness of lung cancer surgery by VATS and Open thoracotomy in LBCH. Methods: The retrospective study by
collecting data on 30 patients who underwent lung surgery at LBCH from 1 January 2021 to 30 April 2021, divided
into 6 cases of VATS and 24 cases of open thoracotomy, collecting costs of surgery including investment, labor,
and equipment costs. Effectiveness data were collected including total medical expenses, operative time, length of
hospital stay, and postoperative pain. The unit cost and break-even point were analyzed and the cost-effectiveness
of VATS and thoracic surgery were compared. Result: There were 24 open thoracotomy patients, the cost per unit
was 47,344.85 baht, the average cost charged from the fund 86,120.13 baht, break-even point 10 times per 4 months,
average operation time 75.83 minutes, the average length of hospital stay 10.4 and the average pain score after 3
days of surgery was 3.26 units. There were 6 VATS patients, the cost per unit was 79,775.39 baht, the average cost
charged from the fund 63,175.33 baht, break-even point 8.17 times per 4 months, average operation time 53.33
minutes, the average length of hospital stay 8.3 and the average pain score after 3 days of surgery was 1.95 units.
In comparison between open thoracic surgery and VATS, the cost-effectiveness ratio of increased length of hospital
stay was 14,313.50 baht per 1-day reduction in length of hospital stay. Conclusions: The average cost per case of
VATS was higher than open thoracotomy. The unit cost of VATS decreases as the number of patients increases.

Keyword: Unit cost, Break-even point, VATS, Open thoracotomy
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Background: Thyroid carcinoma is the most common endocrine tumor. Both ultrasonography and Fine
needle aspiration should be performed for accurate diagnosis and evaluation. The American College of Radiology
Thyroid Imaging Reporting and Data System (ACR TI-RADS) is a risk stratification system for thyroid lesions, based on
sonographic characteristics. Objective: The aim of this study was to determine the predictive value of ACR TI-RADS
in prognostication of malignancy across the Thai population. Method: We conducted a retrospective, study in
Queen Savang Vadhana Red Cross Memorial Hospital, Thailand between January 2020 and September 2021. Data
from 125 patients with 201 thyroid nodules who underwent ultrasonography using TIRADS classification, FNA
biopsy and histopathology report were collected. The sonographic features were described according to ACR
TI-RADS. These results were analyzed for sensitivity, specificity, and predictive values using SPSS. Results: ACR TI-RADS
had specificity of 73.6% and sensitivity of 70.5%. Positive predictive value and negative predictive value of 58.2%




and 82.7%, respectively. The accuracy of the ACR TI-RADS in our study was 71.6%. The prevalence of malignancy in
TR1, TR2, TR3, TR4, and TR5 was 0%, 0%, 22%, 42%, and 92%, respectively. The echogenic foci has the highest area
under the curve for detecting thyroid malignancy. Bethesda score 3 delivered as the cutoff for identifying malignant
nodules in the TR4 and TR5 groups with sensitivity 86.7, and specificity 85.7. Conclusion: The ACR TI-RADS provides

effective malignancy risk stratification for thyroid nodules. Thyroid nodules classified as TR4 or TR5 in our study are

highly suspicious for malignancy and should be considered as indication for FNA.

Keywords: ACR TI-RADS, Thyroid carcinoma, Thyroid nodule, Malignancy risk
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Introduction

Thyroid cancer is the most common malignancy in
the endocrine system. Thyroid cancer makes up 14.8%’
of all detected thyroid nodules. Although the incidence
of thyroid cancer is suspected to have been increasing
in the recent years, the mortality rate does not share a

similar trend. A possible explanation might be recent
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advancements facilitating more sensitive investigation
and diagnostic modalities.”* Small size thyroid cancer is
detected and treated while it is rather slow progressed.
Common thyroid nodule evaluation procedures make
use of ultrasound, computer tomography scan, and
fine needle aspiration. Ultrasound affords the most
effective means of imaging as it is easy to use, supports
the classification of nodule characteristics, and is
cost effective.” Many classifications of thyroid nodule
ultrasound have been created such as The American
College of Radiology Thyroid Imaging Reporting, and Data
System (ACR TI-RADS), the American Thyroid Association
(ATA) Classification, the Korean Thyroid Imaging Reporting
and Data System (K-TIRADS), the European Thyroid
Association TIRADS (EU-TIRADS) and the Siriraj TI-RADS® to
stratify each thyroid nodule, to indicate need for further
biopsy and surgery, as follow-up. ACR TI-RADS offers the
most effective criterion in reducing unnecessary biopsy
with the highest relative diagnosis odds ratio among other
classifications.”®

The ACR Thyroid Imaging Reporting and Data System
is a point-based system introduced in 2017, whose aim
is to create an uncomplicated classification, applicable
to all ultrasounds. ACR TI-RADS can reduce unnecessary
biopsies by 19.9-46.5% from their higher size threshold
for biopsy. This, in turn, reduces the overdiagnosis.'
The ACR TI-RADS classifies ultrasonographic findings via
5 characteristics. The total score from each ultrasound
characteristic divides nodules into 5 groups, TR1, TR2, TR3,
TR4, and TR5, in order of increasing risk of malignancy.
Each TR group will have the cut-off size for follow-up, or
fine needle aspiration.

There are two previous studies in Thailand
which shows effective malignancy risk stratification in
ACR TI-RADS.”” ** However, there are few participants,
and the Bethesda system was not taken into account

when analyzing the outcomes of fine needle aspiration.
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Therefore, we want to investigate it more thoroughly.
The goal of this study is to evaluate the predictive

values of ACR Thyroid Imaging Reporting, and Data System,

and the associated ultrasound characteristics in the Thai

population.

Materials and Methods

Selection of patients and nodules

This is a retrospective, study performed at
Queen Savang Vadhana Memorial Hospital, Chonburi,
Thailand. The study was approved by the medical ethics
committee board, and informed consent was exempted.
A retrospective search was done in the hospital database
for patients with thyroid nodules who underwent
thyroid surgery between January 2020 and September
2021. The sample size was estimated from infinite
population proportion for the prevalence of 14.8% ',
a confidence level of 95%, a margin of erroris .05 and a
critical value is 1.96. the calculated sample size is 196.

The inclusion criteria were thyroid nodules of any
size, with a complete ultrasonographic and a pathological
report from thyroidectomy as a gold standard for
thyroid cancer diagnosis. The exclusion criteria were any
pathology with un-interpreted results. If the patient had
more than one nodule, only nodule with a complete
information was included. One hundred and twenty-five
patients with a total of two hundred and one nodules
were included in this study.

ACR TI-RADS

The TIRADS score was calculated in terms of
five categories: 1. Composition (cystic, spongiform,
mixed cystic and solid, solid); 2. Echogenicity (anechoic,
hyperechoic or isoechoic, hypoechoic, very hypoechoic);
3. Shape (wider then tall, taller than wide); 4. Margin
(smooth, Ill-defined, lobulated or irregular, extra-thyroidal
extension); 5. Echogenic foci (none, or large comet-tail
artifacts, macrocalcification, peripheral calcifications,
punctate echogenic foci), size of each thyroid nodule,
and evidence of abnormal cervical lymph nodes was
noted. We categorized TR1, TR2, TR3 as a likely negative
for malignancy group, and TR4, TR5 as a likely positive
for malignancy group.

Examiner, reviewer

Ultrasonographic examinations were performed
with a Canon Aplio i700, PLT-1005BT 10 MHz linear
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transducer probe, and a LOGIQ E9, ML6-15 linear
transducer probe by a board-certified radiologist. If a
patient had undergone multiple thyroid ultrasound
examinations, the one with the closest date to the FNA
or surgery was chosen. All results were reported according
to ACR TI-RADS guideline 2017.

Fine needle aspirations

Fine needle aspiration was carried out by
ultrasound-guided technique in non-palpable, and
multiple nodules by certified radiologists, and with
non-ultrasound guided technique in the single palpable
nodule by otolaryngologists and surgeons. Results were
reported in the Bethesda System for Reporting Thyroid
Cytopathology™. The system comprises six categories,
namely: non-diagnostic, benign, atypia of undetermined
significance, follicular neoplasm, suspicious of malignancy,
and malignant.

Data and statistical analysis

The prevalence of malignancy for each ACR TI-RADS
category was calculated. A contingency table was created
to analyze the sensitivity, specificity, positive predictive
value, negative predictive value, and the area under
the curve representing the ultrasound characteristics to
support diagnosis. Data analyses were performed using
SPSS statistics version 28. The Chi-square statistic was used
in conjunction with P-value corresponding to independent
t test. The diagnostic statistic was reported with sensitivity,
specificity, positive predictive value, negative predictive
value, and accuracy with cut-off by Youden’s index. ROC

analysis was used to find the area under the curve.

Results

Age and sex

Adult subjects age ranged from 21 to 80 years old;
the mean age was 44.7 years, with a significant number
of younger age patients being in the malignancy group.
Among 125 subjects, there were 19 male (18%) and 106
female (81%). In terms of nodule and sex, 174 nodules
were found in female patients while only 27 were found in
male patients, a definite female preponderance [Table 1].

Data on nodules

201 nodules in 125 people were included in this
study with 72 (35.8%) malignant nodules, and 129 (64.2%)
benign nodules. Nodules’ sizes varied: range 0.3 — 9.8 cm.

The overall mean size was 2.68 cm (SD = 1.76). The mean
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size in the malignancy group was 2.49 cm (SD = 1.55),
and 2.78 cm (SD = 1.87) in benign group. All nodules
underwent ultrasound examination and surgery, and their

histopathologies were evaluated (100%), while fine needle

aspiration was done in 83 nodules (41.3%).

ACR-TIRADS scores and Malignancy
In Table 1, ACR-TIRADS scores distribution were
5.5%, 7.5%, 41.8%, 31.3%, and 13.9% in TR1, TR2, TR3,

TR4 and TR5 respectively; in addition, prevalence, or
percentages of malignancy in relation to severity of ACR-
TIRADS scores were 0%, 0%, 22.6%, 42.8% and 92.8%
respectively. For sensitivity and specificity according to
the primary outcomes, ACR TI-RADS had sensitivity of
73.6% and specificity of 70.5%. The accuracy was 76.1;

and the negative predictive values was 82.7% [Table 2].

Table 1 : Baseline Characteristics and ACR TI-RADS According to Malignancy at Final Diagnosis

CHARACTERISTICS Total (n = 201)

Malignant (n = 72)

Benign (n = 129)

Size (cm) 2.68 +1.76

GENDER
Male 27 (13.4%)

Female 174 (86.6%)

Age (YEAR) 44.7 + 1294

TIRADS score (total) 4.01 £ 2.12

TR 1 11

TR 2 15

TR3 84

TR 4 63

TR5 28

2.49 + 1.55

10 (13.9%)
62 (86.1%)
39.97 + 12.25
55+235

0 (0%)

0 (0%)

19 (22.6%)
27 (42.8%)
26 (92.8%)

2.78 + 1.87

17 (13.2%)
112 (86.8%)
4733 + 12.6
3.18 + 1.41
11 (100%)
15 (100%)
65 (77.4%)
36 (57.2%)
2 (7.2%)

‘p < .05, ACR TI-RADS = American College of Radiology Thyroid Imaging, Reporting and Data system

Ultrasound Characteristics

Among ultrasound (US) characteristics and statistic
results, echogenic foci showed the largest amount of area
under the curve (AUC) of 0.702, followed by echogenicity
of 0.672, and composition of 0.633 [Figurel]. Cut-offs
were at 2, 2, 3, 3, 1 in composition, echogenicity, shape,
margin, and echogenic foci, respectively. In the detection
of malignancy, composition had the most sensitivity of
98.6%, and margin had the most specificity of 99.2%
[Table 3].

Table 2 : Diagnostic accuracy of ACR TI-TADS

Abnormal cervical lymph nodes were detected
in 32 out of 201 patients (15.92%). The percentage of
abnormal lymph nodes was higher in the malignancy
group compared to the benign group. The abnormal nodes
were found in 21 nodules out of 72 nodules (29.16%)
with malignancy, and in 11 nodules out of 129 (8.52%)
without malignancy. The sensitivity of the ultrasound test
in detecting malignancy in cervical nodules was 29%, and

the specificity was 91.4%.

Sensitivity Specificity PPV

NPV Accuracy P-value

TR=>3 100.0% 20.2% 41.1%

TR>4 73.6% 70.5% 58.2%

TR =5 36.1% 98.4% 92.9%

100.0% 48.8% <.001*

82.7% 71.6% <.001*

73.4% 76.1% <.001*

* p < .05, PPV = Positive predictive value, NPV = Negative predictive value
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Figure 1 : The Receiver Operator Characteristic (ROC) curve of ACR TI-RADS Ultrasonographic Features

Table 3: Predictive value of ACR TI-RADS and Ultrasonographic Features in Prognostication of Thyroid Nodule
Malignancy

Variables Sensitivity Specificity Accuracy p-value

Composition
100.0% N/A
100.0% 100.0%
98.6% 97.3%

100.0% N/A
100.0% 100.0%
54.2% 75.0%

100.0%
9.7%

100.0%
11.1%

100.0% 0.0% 35.8%
52.8% 85.3% 66.7%
43.1% 90.7% 72.1%
41.7% 93.0% 76.9%

*p < .05, PPV = Positive predictive value, NPV = Negative predictive value




Fine Needle Aspirations
Fine needle aspirations were performed in

accordance with Bethesda categories in 83 nodules.

Predictive values were found, based on 44 of 84 nodules
in TR4 and TR5 groups which we classified as a likely
positive for the malignancy eroup. [Table 4].

Table 4: Predictive value of ACR TI-RADS TR4, TR5 and Fine Needle Aspiration in Prognostication of Thyroid Nodule

Malignancy (N = 44)

Bethesda CATEGORY =  Sensitivity Specificity PPV NPV Accuracy p-value
I 100.0% 0.0% 68.2% N/A 68.2% N/A
I 93.3% 28.6% 73.7% 66.7% 72.7% .049*%
II 86.7% 85.7% 92.9% 75.0% 86.4% <.001*
Y 66.7% 92.9% 95.2% 56.5% 75.0% <.001*
\ 50.0% 92.9% 93.8% 46.4% 63.6% .006*
VI 20.0% 100.0% 100.0% 36.8% 45.5% 072

'p < .05, PPV = Positive predictive value, NPV = Negative predictive value

Discussion

The ACR TI-RADS classification guideline has
become one of the most used sonographic risk
stratification systems.” Its key advantage is preventing
unnecessary fine needle aspiration, and overdiagnosis.
Recent meta-analysis shows the highest relative diagnosis
odds ratio in ACR TI-RADS among ATA, Kwak TI-RADS,
Korean TI-RADS and EU TI-RADS.? However, the efficacy
of results from many previous studies vary, possibly due
to the operator dependency in ultrasound imaging, and
to differences in the study populations.”® In this study
we evaluate the predictive values of ACR TI-RADS in
the Thai population, where there is no nuclear plant, or
iodine insufficiency, the incidence of thyroid cancer and
prevalence of the thyroid malignant nodules are less
common than in population of the World.”> ** "

The results of this study show malignancy
rates of 0%, 0%, 22.6 %, 42.8 %, and 92.8 % in TR1, TR2,
TR3, TR4, and TR5, respectively. These are comparable to
the finding in TR1, TR2 for a malignancy rate of less than
2%, but a higher rate of malignancy in TR3 to TR5 groups
of <5%, 5%-20% and >20% respectively, as suggested in
the White Paper of ACE TI-RADS in 2017.° This contrasts
with a retrospective single study in 2020'" and Middleton

et al®®

multi-institutional study which reported a lower
malignancy rate.
In this study, the sensitivity and specificity of the

ACR TI-RADS classification system were 73.6%, and 70.5%,
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respectively. And there was a negative predictive value of
82.7%. An independent study by Ahmadi et al" reported
a sensitivity of 78.4%, specificity of 73.2%, and NPV of 90%
in a study of 323 nodules in 213 adults. In a meta-analysis
study by Yang et al®, sensitivity was 85% and a specificity
of 68%. Recent research in Thailand also reported a
sensitivity of 91.67%, and a specificity of 72.3%." This
study’s findings - as in the case of many other studies -
support ACR TI-RADS as a useful diagnostic tool. High
specificity reflects the aim to minimize the nodule being
subject to biopsy. In order to avoid missing malignancy in
low-risk nodules, a follow-up option is currently available.

When compared to the Siriraj’s TIRADS from the
study at Siriraj Hospital, which has a sensitivity of 95%
and a specificity of 64.8%, the ACR TI-RADS has a greater
specificity but a lower sensitivity. * ACR TI-RADS is able to
lessen overdiagnosis, despite Siriraj’s TIRADS’s ability to
identify thyroid cancer more effectively. However, there’s
still limited data on Siriraj’s TIRADS. A combined study of
Siriraj’s TIRADS and ACR TI-RADS could be helpful for the
diagnosis of thyroid carcinoma in Thailand, but further
study is required for this hypothesis.

Every ultrasonography feature in the ACR TI-RADS
system is a significant finding in diagnosing malignant
thyroid nodule [Table 2], especially in echogenic foci,
echogenicity, and composition categories [Figure 1].

20, 21

Previous studies agree with the significant finding in

some ultrasound characteristics, and the retrospective
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research in Thailand’s Ayutthaya area' corroborated the
high specificity, and negative predictive values of these
features.

The Thyroid Bethesda System has cytologically
equivocal results, thus the ultrasonography feature
is being reconsidered as a requirement of further
investigation of the nodule.”” ® We chose TR4 and
TR5 groups to compare with the fine needle aspiration
report and found that the Bethesda category > 3 is an
optimal value for thyroid cancer screening due to its high
sensitivity, PPV, NPV and accuracy. Related to this studly is
that of Tan et al** which combined TI-RADS and Bethesda
scores and found that the greatest diagnosis value was
TR4 combined with Bethesda category 3. However, the
sample size was small. This hypothesis should be the
subject of further research.

This study has limitations. A single operator

reviewed all ultrasonographic features. Also, thyroid
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Abstract: Enhancing Coronary Artery Disease Prognosis
with Artificial Intelligence: A Study on Radionuclide
Myocardial Perfusion Imaging

Radionuclide myocardial perfusion imaging is widely used as it is a non-invasive method. However,
it still requires correlation with invasive procedures such as cardiac catheterization. Nevertheless, there are several
different software packages and instruments used. The study of artificial intelligence to assist the nuclear medicine
physician for coronary artery disease prognosis will make it more accurate, precise, as well as reduce unnecessary
invasive procedures. 1. To find the correlation between the results from the nuclear medicine physician
and from artificial intelligence 2. To compare the accuracy between the result from artificial intelligence created by
different instruments and software packages 3. To study the quantitative value of the different software packages
from the one used for generating the artificial intelligence A retrospective collection of 501 patients was
conducted to assess the correlation between nuclear medicine physician reports and artificial intelligence. Quantitative
analyses were performed using Corridor 4D and QGSQPS and compared to 4DMSPECT. Additionally, the accuracy
of artificial intelligence in SPECT/CT model 870 DR and data reconstructed with QGSQPS and 4DMSPECT operated
with SPECT model Infinia were compared. The correlation between the report from the nuclear medicine
physicians and artificial intelligence was low (r = -0.006). The correlation between 4DMSPECT and Corridor 4D was
between 0.39-0.96, while the Corridor 4D and QGSQPS were between 0.26-0.89. The sensitivity and specificity of the
artificial intelligence operated with SPECT model Infinia and data reconstructed with 4DMSPECT were 49.0% and
63.1%, while the one operated with SPECT/CT model 870 DR and data reconstructed with QGSQPS software were
75.6% and 35.3%, respectively. This version of artificial intelligence cannot be used in clinical practice
due to its low accuracy and wide range of correlations between software packages. The next improved version will
be studied and used in clinical practice.

Myocardial perfusion imaging, Artificial intelligence, ADMSPECT, QGSQGPS, Corridor 4D
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Abstract: A Survey Coronavirus 2019 Vaccination of
Cancer Patients in the Surgical Outpatient Department

at Lopburi Cancer Hospital
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Background: The novel coronavirus 2019, a new strain of virus that has never been seen in humans, causes
respiratory illnesses. It is therefore very important that all cancer patients receive the COVID-19 vaccination as soon
as possible to reduce the mortality rate. Objective: This research aimed to explore the types of vaccines that cancer
patients receive at Lopburi Cancer Hospital and to study the reasons for choosing the COVID-19 vaccine, as well as
the relationship between receiving the COVID-19 vaccine with COVID-19 infection of cancer patients. Method: This
was survey research. The sample size consisted of 885 cancer patients at Lopburi Cancer Hospital in June 2022. A
simple random sampling method was used. Data were analyzed using descriptive statistics and Chi-square test. The
questionnaire was used as a research tool. Results: Types of COVID-19 Vaccine that cancer patients chose to receive
the most for the 1st dose was Sinovac vaccination, which was 42.1% of the patients. For the 2" dose, 53.1% of
the patients choseAstraZeneca vaccination. Pfizer vaccination was chosen for the 3 and 4" doses, accounting for
28.8% and 3.3% of the patients, respectively. The reason for choosing the COVID-19 vaccine was that most cancer
patients believed that vaccination would help prevent COVID-19 infection. In addition, the reason for not choosing
the COVID-19 vaccine was that 87.7% of the patients feared that COVID-19 vaccination would result in death.
Furthermore, 11.9% of cancer patients who had been vaccinated against COVID-19 were infected with coronavirus
from family and in contact with other cancer patients who were receiving treatment at the same time. In addition,
patients receiving COVID-19 vaccine were significantly associated with exposure to COVID-19. Conclusion: The
maximum COVID-19 vaccine dosage given to cancer patients was 3 doses. The reason for choosing to receive the
COVID-19 vaccine because it is believed that vaccines could help prevent COVID-19 infection.

Keywords: Survey, Covid-19 vaccine, Patients cancer
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Abstract: Sensitivity and Specificity of Real-time
RT-PCR Kits for Detection SARS-CoV-2 Omicron
(B.11529) Variant
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Background: Coronavirus disease 2019 (COVID-19) is a pandemic caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), which has quickly spread around the world since early December 2019. The real-time
RT-PCR technique is a gold standard method for detecting SARS-CoV-2, but most laboratories do not differentiate
and report variants of SARS-CoV2. Objective: This study aimed to evaluate the sensitivity, specificity, and accuracy of
Bioperfectus Technologies SARS-CoV-2 Variant Omicron (B.1.1.529) Real Time PCR Kit (RUO). Method: Nasopharyngeal
and throat swabs were collected at Rajavithi hospital from December 2021 to March 2022. All 100 samples (Omicron
50 and Non omicron 50) were evaluated by using Bioperfectus Technologies SARS-CoV-2 Variant Omicron (B.1.1.529)
Real Time PCR Kit. Result: For Omicron samples, the result showed 100% of sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and accuracy, without cross reactivity. Non Omicron samples consisted
of 8 Delta variant samples and 42 SARS-CoV-2 Negative samples. Conclusion: The result of this study demonstrated
that commercial Real-time PCR kit could be used to detected Omicron (B.1.1.529) variant in Biomolecular Laboratory,
Rajavithi hospital. But it might be inapplicable for early diagnosis of SARS-CoV-2. Moreover, the development of
the novel commercial kit for detecting VOC other than Omicron (B.1.1.529) would be an essential information for
preventing of COVID-19 pandemic in the future.

Keywords: SARS-CoV-2, Omicron (B.1.1.529), Variants of concern (VOC), COVID-19, Real-time RT-PCR

NAQE&D
Qiivds: dagtulsa COVID-19 w3elsnfinidelada
SARS-COV-2 lafinsunsseunn uaznanevuglunaieyssine
ilan esdniseurtelan waznsuingrmansnisunng
N5¥N39a151500aY Useinalng wuzirlviidadelsa
COVID-19 meuannis nucleic acid amplification (NAAT)
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0(0) 0(0)
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RFU (10°3)
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0 10
[Bram Bve HErox Mos [ Bvc HRox HMos
5UT 1 #aN1395993AT1evaneiug Omicron (B.1.1.529) UM 2 HaMInTINIATIwAEIUS

#2875 Real-time RT-PCR Non Omicron 918735 Real-time RT-PCR

U7l 1 - 2 n1LANINANNSHTITIAT AT Omicron (B.1.1.529) #1635 Real time RT-PCR

mngth?‘i 1 uL@nINan1smIIaNuaIeiug Omicron  laednwaznsmazdu S curve z«hugﬂﬁ 2 LAAINANIIATID
(B.1.1.529) lagazmsianudu ORFlab (379mulu SARS-  @189ug non Omicron 3gas1anuns IC wsonsaml IC
CoV-2 Nnaneiiug), E4848A, LIB1F, H655Y, N679K, 69-70del  s3uriunsaml ORF lab gene

915197 2 HAN1INSIVIATIZINEL ORFlab* maﬂg@ﬁﬂm Bioperfectus Technologies COVID-19 Coronavirus Real Time
PCR Kit Way ‘gﬂﬁﬂm Bioperfectus Technologies SARS-CoV-2 Variant Omicron (B.1.1.529) Real Time PCR Kit
(RUO)

‘qﬂ‘l:f’lﬂ'l Bioperfectus Technologies
COVID-19 Coronavirus Real Time PCR Kit

ORF1lab (+) ORFlab (-)
sqm:i"qm Bioperfectus Technologies SARS-CoV-2 ORFlab (+) 51 0
Variant Omicron (B.1.1.529) Real Time PCR Kit (RUO) ORFlab () 1 a2

ORFlab* gene fa Bunilnaudinizsiaie SARS-Cov-2 Tunnaneiug

9nM157471 2 w1 Bioperfectus Technologies  letluduiudieadd kappa nuiilvnadenndosfiud
SARS-CoV-2 Variant Omicron (B.1.1.529) Real Time PCR k= 0.98 (p < .001)
Kit (RUO) lvia ORF1ab (+) 57 $38¢79 ORFlab () 1 #0814
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0 0
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Bioperfectus Technologies COVID-19 Coronavirus Real-
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Abstract: Outcomes and Prognosis Prediction of

Intermediate Phase Patients in Lampang Province
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Background: Intermediate care service is an important part of the patient care process, especially in patients
who have passed the critical period but still have abnormal body function or limited performance in day-to-day
activities. Objective: This study aimed to examine functional outcomes and prognosis prediction after rehabilitation
programs in intermediate care service in Lampang Province. Method: This study focused on prognostic research
with a retrospective collection of data of 3 patient groups (stroke, traumatic brain injury and spinal cord injury) who
received rehabilitation programs at public hospitals in Lampang (from 1 January 2019 to 31 December 2020). The
Barthel index of each patient was collected before and after the rehabilitation period, which was about 6 months
from the onset of illness. Results: The results of this study revealed that there was a total number of 1,216 patients
(traced in intermediate care process) who participated in a rehabilitation program for 6 months. The Barthel index
scored had an increase of 7.1 (95%CI 6.8, 7.5) on average after the rehabilitation. The total Barthel index score
also showed a significant difference (p < .001) when analyzed among each intermediate care service pattern and
among each initial functional ability group to perform day-to-day activities. Nevertheless, there was no significant
difference in the total Barthel index score (p = .479) when analyzing each patient group (spinal cord injury, stroke,
and traumatic brain injury). Conclusion: Rehabilitation programs in intermediate care service help increase the
functional ability to perform daily life activities in patients, and they have significantly different results (among each
intermediate care service pattern and in each initial functional ability group to perform adily life activities). The
prognosis prediction model can be used to guide healthcare professionals and individuals regarding their decision
on making further management. Finally, the result of this study may be used to improve intermediate care systems
in Lampang province in the future.

Keywords: Intermediate care, Stroke, Traumatic brain injury, Spinal cord injury, Barthel index

unAQED

Dinas: miguagUieszeznany feidunseuiunis
fiddalumsguadiiae Tnsamendsanniiuiunigingd
wen uidUhedsdinnuiinunineseneuasiidedninlunism
Aatmsuszdniu Tagusvasd: wiefnynadwiuagniswennsal

Isamsturlaussan e sseznardludming U 35015

< = . @ Y
Junsfinw13Uiuu prognostic research Tagiiudagyanuy
retrospective study vasgUhsanungulsavan laun fuae

lsavaenldenduss Q’ﬂwmmﬁuﬁamm waggUreuiaiu
ldunds Adrfuuinsluanuuinisvesignnuidudmin
fUTEwIeTull 1 unsia 2562 - 31 Sunau 2563 Tag
finnsiudeyasziumnuaiusalunisifainsuseditu
493§ Barthel index Aeudriuuinisuazudanisituy
AUTTONNAUATUTEUZLIAN 6 LADU wadialsa Wa: 91nA1S
ﬁnmwudwﬁ@ﬂwswzﬂawﬁL%Tﬂ%’umsﬂyuwjﬂsmwmm
6 Woumdainlsasiuauivau 1216 110 uaediftefifiazuuy




Barthel index fixdusuan 1,019 518 (Seuay 83.8) lned
AIAZLULTIN Barthel index wé’airé’ﬁumsﬁuvu\l 6 \ou 1ndy
Wi 7.1 Az (95%C 6.8, 7.5) Witz idesazdnau
ﬁﬂwﬁﬁmmmu Barthel index Lﬁmﬁmmﬂmmgmmu
AMSIAUINIT wudlanusanasAuegslTud A NIeans
(p < .001) ApsrzsnuszaUAILEILITalUNTYINAYINS
Usedniu wudweneeiuegeiidedfyeads (p < .001)
wagdinsgsiaungulse wudnlduwansnsiuegnadidedfy
Neadd (p = .479) d5u: miﬁuﬂamsamwQﬂaaswgﬂma
annsadiuseduanuansalunisiieinsuszsrTues
ftheld Tnewudsuuuunsliuinensiusanssoningiae
5¥EZNAN WarszAuAuaIIsalunIsviniainsUszaniy
finasensifinszduauasavesiias LazyAaINTNg
NIUNNZAINTA ML UUTIADINNADALUNITNEINTUINAANS
msttuy dieldlumsdadulanausumssnuniuithouasan
1 ﬁaﬁ%ayjaﬁiﬁmuﬁaﬁﬂuﬁwmgmwumﬂﬁu%mi
ﬂﬂiﬁuwjauﬁamwéﬂasﬁsszﬂmﬁimmsaﬂuﬁwi’mﬁwmamlﬂ

Adfny: MsguadUieszeznans, dUielsavasnidion
AuD4, Qﬂaamm%uﬁﬁua&, dUrsuaduludunds, dudl
UI5L5aLeALeA

o

unun

Isanaonidenanandudamdrdynvinliiinnise
neuasIsauvessemalnedlosanduannguanves
N13ANBkaTNISARAIEINHAN NS B e IS luU T8y INS
WPRaENLE 1NTaYATNTMIBTMUNANANUNNEAnysio
Us11ns 100,000 AuvesUsemalvely w.a. 2557 uway w.e. 2561
wui lsavaenidenaussluamndunvasssasainlsnuzids
VNYTAT 38.7 uag 47.1 auaau wudusunilslumandgauag
dusvaetlumAresosIngUiveniouy (Sesaz 8.8 uay
¥ o w [ a A
Sevay 11.7 muanau) wasiduanvanisanideUaunanizves
Ussvnsine (disability-adjusted life year; DALY) .¢. 2556
Fanvdununilslunends (5ovaz 8.9) waznusunuaaslumne
¥18 (Forag 6.9) 5999 NNSENAALATDRNTILDANDTOR Way
gUAMANIaUN"

L4 3 1 v a 1

Mnaaunsainsuthemelsalifnsevesusesng
Tudandadinelud wa. 2560-2562 wudn ffvaedidulse

A [ Y% a I 12 [
naeadendunsnlusudy 3 Anduiesay 1.79 uazdinu
1oRTIENLIAYEDALEERAALDINN YA 77 BNVIIWUINI
v < & LA @ 9 oo A
dulsavnenidenauesglmivieidugiduinnluwsiagd

v a d' Y =% a A

wazdallgmsasnisidndiausnsmsiunaussannlussey
=% a o = a v &
Audeundy Wesnsruvuinsaistsauarluaiunisiug
aussanInszeznandwiaaudeuledazdilinsaungy
danaligUlsuazauiinisluszegnalaisendinainnis
WulhewargUAmndnuuannlasuusnmsitunaussanmiig

Nnsaisnsumsiwmeg Ui 48 adui 3 nsnN1AU - AUEIYU 2566

lanzauiisame L.Laxmﬁwé’qiajmmsaLsﬁwﬁw%miﬁyuv”\l
AUTTONIN Lﬁaamﬂizwmsdasﬁaiauﬁaqﬂmﬂiﬁmmsﬁuﬁ

o efunisandesinediviamelusyminenis
@jLLaﬂﬂaassazﬁQLaauwﬁu Tud w.A. 2562-2563 1ssne1uia
VYY3NE AU NIUNSUIWE nsensIEnsIaiEy Jalaenidu
Iﬂmmiﬁﬁumswuﬂﬁ‘u‘%ﬂ136”1’1umi?7\h4vv\|amﬁmwwwwmiLwaé
Lﬁ'aﬁuLﬂﬁauLLaxysmwﬂﬁiﬁwuﬂWiWyuﬂauiiaﬂwwﬁﬂaa
srornatsludmindiune Trufudidnauansisugy
Jarinanue Tsaneuiadiung LLaxﬁ%’UﬁmaUﬁmmsﬁuvj
aussanmgiesreznavetdazlsinevayuyy lunis
W@um'ﬁz‘uU*U%ﬂwsﬁwumiﬁwjﬁmiamwﬁﬂwswzﬂaw
(intermediate care; IMC) %ummuiamaﬁuadﬂizmmmﬁﬁmqm
STUUUINMT@UAM (service plan) Tasflitmsneiowamn
nszUIuMIAsHelaesEaznans Jesnefeiaefiiuniay
Ingauaziiennisasi (stable medical status) wiiddiay
AAUNAn1TiaIuessenigusdiuey uwaziidedninluy
nsUfiRRansalutinusydntu sududedldsuuinisiluy
AUTTNNINN AU AsTiNERIT TN (multidisciplinary
approach) eghssiaiiiesaunsu 6 ieu st Tulsemeuia
aufagury Tnewuameuinmsiuyaussonwlungurdas
fflawdndu anlsandn ldun fuaelsanasndenaues
(stroke) ﬁﬂaammﬁuﬁam& (traumatic brain injury) Lag
Atheumdumaludumds (spinal cord injury) Wiowiuaussous
1My Fala lun1sujuRteinsdsedniu wazananuiinig
NIDNIENWNANIN iamﬁmé’uﬁé’mulﬁaéwwﬁméfﬂamw
AuuleuneeInsenTrasaiarly 3 sUiuy laun miﬂuuvj
aussanmuuudUaelueg 1 afuguuuu (intermediate ward
%39 intensive IPD rehab program) éﬂaalﬁ%’umﬁy\luvjasm
orfuay 3 luauazanudesnates 5 Tudeduaii wie
athatios 15 Falussoduni, ﬂﬁﬂyuvjamiammuu@ﬂm‘lu
9814101 (intermediate bed #30 less-intensive IPD rehab
program) fthel#sunsitunlasiadvesnstiosuas 1 dalus
audetetosdunvias 2 Yu LLﬁsﬂﬂiﬁuwjammmWLLuu
fasuen (OPD based program) fihgldsunisilusjesns
fou 45 uni/ads aud 1-3 adyduanindendaaies
24 a1 T 6 iew?

AN1sANYINUIN maﬁuvjammmwﬁﬂamsasmm
LLaxﬁmi@LLaaiaLﬁaa aztgliauansalunsiniaing
Usgd1iu (anArAzuuy Barthel index) woihefildsy
maﬁu@ﬁm%ﬁ’é LLasé’qwuﬁﬂdwﬁﬂwﬁlﬁ%’umaaua%ﬁuvj
aussanmszegnatuuugUigly aiinar19vesAnzuuy
Barthel index qqm"lasmﬁﬁaﬁwﬁz:gmaaﬁal,ﬁaLﬂ%ﬁULﬁ&JUﬁU
nsliuimsuuuiitheusnuaglugusuiiliimenimidasiod
thu Bnfansituranssnnmszgnasuuuithelufinudy
Alunguithefifinzuuunmanssalunssindudinussd

59



fuindloifteuiuguuvunistuguuugvasuen Tuvmed
nsuuUUgUsuenasdiauduA A Igan iU
Hewvideduatlan’
31nn13a1dulATINSHRNITEUUNITUSASA Y
nsitutaesragnas wagnsdsiofthemuuuamansty
Unsfunsitunaussanwgasszernansimingiung
galafidoyafinanmadiunadwslunsugiidaiou ey
AT FellanudensfinwinaansiarnIneInsallsAnis
Hunanssonmgihessernaesthefidinfunaquassey
nandludmiadung ileldifummdlunsimunssuuuins
dunsiuglaussan sz avsamanndatusely

Saqua:dsms

miﬁﬂmﬁﬁumsﬁﬂmgmmu prognostic research
Tneiiudayauuy retrospective study vesEtae 3 ngulsa
Ifun fuaelsavasnidenanes fulsuiniiuiiaues waz
fhuadulodunds Adasuuinsdunsiiugaussanm
fthwszaznans 3 JUuuy Wud nisiuaussanimuuudas
Tuasml,ﬁmgmmu (intermediate ward %3® intensive IPD
rehab program), nsitunanssanmuuUEeluegaun (in-
termediate bed 30 less-intensive IPD rehab program) i
msﬁyuﬂdammmwLmué’ﬂmuaﬂ (OPD based program) Tu
Tsmnenuarud lsmenuiayuruiaglsmenuansnIngaue
sewinedudl 1 unse 2562 - 31 funAu 2563 YN9Y
Tnsfimaifudeyanzuuu Barthel index adeil 1 sz
dauvﬁﬁumsﬁwjammmw AzUuY Barthel index asfl 2
ﬁ‘dizLﬁwﬁqmiﬁyuvjammmwmuwaznm 6 \WWauvauin
15 uariinsliasgideyaidanssaun (descriptive study)
TaTinsgvinadndmenadn Tunmsnildun Anedsasiu
Barthel index filUdsuutasmdsmadnsuuimsmsiiusszes
nane uar¥orasvositieiiinsuuy Barthel index sty
finsiemeiuenmugiuuunislifusnisnisitugaussonin

AUleszagnans mungulsa Lazmusgauauainsalunis
A TnsUszaTu Laziinsasaluudiasmsaia multiple
linear regression ieldnensaiAadunzuuy Barthel index
‘17'iLﬂﬁauLLﬂaawé’qlﬁ%’umiﬁuvﬂuﬁﬂmhwaaﬂLﬁamamaq
Tngrhun1sinsaneydinuIdelnennenssunIsIsesIIUNg
Weluuywdvadsmeruasuig uazlsmenuiauziieaui

Wa

1NN15ANYINUTY AT1wdu Uleszernans
(intermediate care) ludavingsisunsitum sewinetud
1 unsAN 2562 - 31 Sureu 2563 fdunustenun 1,559 118
Tnwdnlngdumauesosay 58.4 uazilongiade 65 U
drudoauunnsgu 14 (egszning 14-99 ) fthednilug
fanunmensasosa 80.7 lsausydigsaeiiny fe lsnmnusiu
ladinasdouay 59.7 ansnissnwmenuia Uredilngld
avsuseiuguamdumimuiissesar 78.5 dmsudeyanis
Fuwunnsitiadelse wuingUasdiulnglasunisitiadedn
JudUaelsavaenifonauesioas 89.9 sewmande JUe
viduiiauesiosas 7.3 wazithouaidulvdunds Yevas 2.8
pEU o uunmuuuuunsinuiugiaesseznang
annsouUagUuuuMsSnmiuitassseznandld 3 iU
Iﬂai{ﬂaadaﬂmﬁﬁ%’ums%’ﬂmﬁywjLLUU less-intensive IPD
rehab program (intermediate bed) $98a¥ 59.9 T03a311AD
mi%’ﬂmﬁuvjuw OPD based program 3988y 35.4 Lazn1s
%’ﬂiﬂﬁy\luvjl,mu Intensive IPD rehab program (intermediate
ward) Jogag 4.9 1INNTTUNAMTEAUAIINELTALUNNT
e insUseiniuveawuulssiliuuniing (Barthel index; BI)
wugUaediulugjeglungu total dependence Joway
41.0 v99a311P® Ngu mildly dependence Seeay 26.7,
nau severe dependence $away 18.5 war Nqu moderate
dependence Yovaz 13.8 auddiu (Ans19di 1)

A5 1 uuLarIavazvauie aﬁ’%mnmm%@gaﬁﬂﬂ (N = 1,559 518)
Foyanly U Sovaz
LA
B8 911 58.4
VAN 648 41.6
a'lEgLa?iEl (Mean + SD) = 65 + 14 U
U
AUTA 1,258 80.7
Tan 223 14.3
AU 9 78 5.0
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M137197 1 IukarfeeazveaUie Suunmudayanill (N = 1,559 $18) (o)

dayanaly

MUY

TsAUs29107
Tsmpnusiuladings
TsALuImu
Isaalauazaonidon
lsalviiuludon
Buq
avomsinen
Usgiuguniwdiunt
41599015
Uszudenu
aAnIsUnAsBsdLTioshY (aUN.)
$anna
F158104
A5IdaEelsA
TBI (Traumatic Brain Injury)
SCI (Spinal cord injury)
Stroke
FUBUUMSINE
Intensive IPD rehabilitation program
Less-intensive IPD rehab program
OPD based program
SZAUANAINNTAIUNNFINNINTU52T1TUY
Total dependence (0-4 AZLUW)
Severe dependence (5-8 AZLUL)
Moderate dependence (9-11 AzLU)

Mildly dependence (12-20 Azuuu)

639 41.0

289 18.5
215 13.8

416 26.7

Tudwaugduasssegnanssiuiuianun 1,559 19
ﬁfﬁ’wmuﬁﬂwszazﬂmqﬁlfﬁ'ﬁ%miﬁuﬂwaznmmi‘uswsnm
6 \oundaAnlsnvianun 1,216 518 lup1sAnwndanuin
ffhedeTinlugae 6 Weoudwau 211 518 Andufesas 13.5
LLazﬁQﬂaaﬁammﬂajﬂimzamm 6 WouNaAAlIATIUIY
132 578 Andufesar 8.5 ndanniifiheihfuuinsnisinm
flunsuszozia 6 Weunduialsn wuiiifteiifaziu
Barthel index LyALS U aUR 1,019 578 Andudouay
83.8 TnefiAAvuuusay Barthel index MiUAsuudamdanis

Iesunsiluy) 6 o wleufisdu 7.1 asuun (95%CL 6.8, 7.5)

uaziilolinseidosazsnnuithefifiiazuuy Barthel index
Lﬁm"j”ul,wﬂmugﬂu,uumsiﬁu%ms 3 3Uuuu lduA intensive
IPD rehab program, less-intensive IPD rehab program, OPD
based program wuindianuwansiuse 1 itud Ay neata
(p <.001) Wodseviuenmungailsa anungulsn liun fie
Tsaviaenidonauas (stroke) fitheniaiiuiiaues (traumatic
brain injury) wazgUasuimduludumds (spinal cord injury)
wuiwﬁ%aaasai’wmu@'ﬂasJﬁﬁﬂ'mzLLuu Barthel index 1ty
AUy waliuanasiuseiidedAymieada (p = .479)
UAEIATIZRLENAINTEAUAINENTALUNSVINAT IR TUTZAN




Tu 4 g6 Teun total dependence, severe dependence,
moderate dependence, mildly dependence wuiliouay
Srunugtaeiiidnazuuy Barthel index Wiy audisy
Tnusnsnsueenedifodfmnaadn (p < .001) (157971 2)

AT ziAnAzuLLTI Barthel index UAsuutamaa
nsl#sunsitun 6 WeuwsnmugUuuunsliuinig 3 suuuy
16l intensive IPD rehabilitation program, less-intensive IPD
rehab program, OPD based program WUIIAULANAT
fuegdiiudfyn1eedia (p = .047) aswuennungulse

anungulsa o fUlslsavaenidenawss (stroke) JUae
Uinduilanes (traumatic brain injury) waggtasuiaiiu
ludumnas (spinal cord injury) wuandlArAzuLTIL Barthel
index iadewfiutunuddu Tnaunnansiueg1sitdodAey
NNEDA (p < .001) LAZAIATIZRAILTZAUAIINAINITALUANT
MR InTUsEa1IU 4 s6u laun total dependence, severe
dependence, moderate dependence, mildly dependence
WuinAAzuLsIY Barthel index wagifiudumuddiu
Tneuansnatuegadifedfaynieadd (p < .001) (15197t 2)

713197 2 SuuazosavvesheniidazuuusIv Barthel index WinAunaan1slasunsiiug 6 ihou uagAAzuLTIY

Barthel index MiAsunUamdnisiasunsiluy 6 Wew wenaun1sidadelsn musuwuunIsiuusnig wasny
SEAUANMNAILNTALUNTIINATIRSUSEITY (N = 1,216)

¥ ° v Ao
saﬂazmmugﬂqwumﬂmuui'm
. < &
Barthel index WU

ANAZULUUSIN Barthel index
a A
muagunlag

% ﬁt‘ﬁuﬁu
(95%Cl (%, %))

Mean
(95%CI (%, %))

p-value p-value

n133liadelsa

- Stroke

« TBI (Traumatic Brain Injury)

« SCI (Spinal cord injury)
FULUUMSTUUINS

« Intensive IPD rehabilitation program

« Less-intensive IPD rehab program

» OPD based program
FTAUAINEAINNTUNITNNNITNTUTZI1IY

» Total dependence (0-4 AzLUY)

* Severe (5-8 AgLUL)

« Moderate (9-11 AgLuu)

« Mild (12-20 AzLuL)

84.03 (81.7,86.1)
78.6 (67.1,87.4)
86.8 (71.9,95.6)

98.6 (92.6,99.9)
80.3 (77.0,83.3)
85.9 (82.6,88.9)

77.7(73.3,81.6)
92.1(87.9,95.1)
94.6 (90.3,97.4)
79.8 (75.3,83.7)

7.1(6.7,7.4) <.001*
9.3(7.4,11.1)

4.9 (3.4,6.4)

7.5(6.3,8.6)
7.0(6.6,7.5)
7.1(6.6,7.6)
<.001* 9.2 (8.5,9.9) <.001*
8.7 (8.1,9.3)
6.9 (6.4,7.4)

3.8(3.5,4.1)

v o

* faunanensiuegnsdidud1Agynieedia (p<.05), “Fisher’s exact test, “Chi-square test, “One-way ANOVA

AasrenduugUiendseduanuaiunsalunism
ATnsUsyaniuasuwdaaniudy 1 seaulaesoudisuann

SEAUANUENITALAUNDULTITU miﬂuwjisaznmammmu

Uszifiu Barthel index wuin fiffihefifiszsunuannsaly
msvhAeTnsUsaTuReuutaniintu 1 sesu e 661 au
Amfuesay 54.36 \edanzsiuenaiunaulse amngy
Tsn loun fhelsavasnidonauns (stroke) flheunmiud
@uea (traumatic brain injury) wazUasuiaduladumd
(spinal cord injury) wuanldupnasiuetsliieddgynig

atf (p = .094) JswinuUsuunsiuIng 3 sUukuu
1AuA intensive IPD rehabilitation program, less-intensive
IPD rehab program, OPD based program WLazilAsIzi
AIUTTAUAMNAINITOTUNITYIIATRTUTZANTY 4 SEdu
1Aun total dependence, severe dependence, moderate
dependence, mildly dependence WU’hﬁ’iﬂmuQ’iJ’mﬁﬁ
sydumuEInsalumM A TSR fudeuuan vty
1 seduuansefiuagnaiitedfayyaadn (p < .001) (N1 3)




713197 3 InnunazTesazveuihenilsrduanuannsalunsitfainsussdriuiudy 1 szduienaiunisiladelse

ANFULUUNITIUUINNS warAUsEAUANNEINNSaluNSAaTRsUSEI L (N = 1,216)

v ° v Ao W

iaElﬁ33]']‘”'3”24]1]Qﬂﬂui3ﬂﬂﬂ?qﬁlﬁ'}ﬂqiﬂ
o a o o v o X o

Tun1591naTAsUSTINIUANTIY 1 S8AU

%ifiatiu (95% CI (%, %)) p-value

Asidedelsa
« Stroke 53.43 (50.4,56.3)
« TBI (traumatic brain injury) 61.43(49.0,72.8)

« SCI (spinal cord injury) 68.42 (51.3,82.4)

sUBUUNMSTUUINS
« Intensive IPD rehabilitation program
* Less-intensive IPD rehab program
» OPD based program
FTAUAINEINNTIUNITNAITNTUTZI1IY
» Total dependence (0-4 AzLUY)
* Severe (5-8 AglUU)
« Moderate (9-11 Agluw)

« Mild (12-20 AzLuw)

77.0 (65.7,86.0)
51.7 (47.7,55.6)
54.4 (49.8,58.7)

68.35 (63.6,72.7)
85.48 (80.3,89.6)

90.91 (85.8,4.6)
0.00 (0,0)

* fanukansnsiueeneditdud1Aynieedia (p<.05), Fisher’s exact test

nInnugtesveznaluimindiunidisunis

Wuyl wusmungulsaldvianueanulsavan laun gUaelse

Maamﬁamuaq,ﬁﬂwmmﬁuﬁamm wazgUagurniiu
malodunds uniesethdanensaives wiaslsauansaiiu
wagannisAnymud@lvgiludvaslsanasndonaues
Fofunsanuniizdosnisaduuusiaomnsedi multiple
linear regression tisldnennsalauadunzuuy Barthel index
17'iLﬂéiaumJawé’ﬂﬁ%’umsﬁuvu\ILawwﬂuﬁﬂw‘lsﬂwaaﬂLﬁaﬂ
aues Tnglddaduddiiiinasenisnennsallsauaynisity
ivewihelsavaendenateas  loud lsanasnidenases
{ugh (recurrent stroke), Ussianvedlsanasnidendusdi
LINYINYIABALEDAFNBILAN (hemorrhagic stroke), AgWUU
B deuiiuy, Swautuiifinuuy intensive rehabilitation,
S TuTEnwuU less intensive rehabilitation, Sruadad
Hnwuu OPD program, SrnundsiBoau, 919, lsAUsed
Faumny, Tsauszsidiiilanaznaenidenuazsyzinani
L%Mﬁuwvﬁﬁﬁﬁ‘ﬂﬁﬂiiﬂ dusun15ATIER multiple linear
regression %’amﬂa\iﬁugmﬁﬁﬂﬁm (basic assumptions of

linear regression)*"” laun 1. Normality @e residuals

aaa o

NUUEesERRRNsnsEef LN Rweiimaeiiu 0
Tnefishulssukassulsnueslisndudedinsnsyanes
wUUUNRALS 2. Linearity Ao fwdsdunayduusm Snnu
FUNUSLUUIEUATS 3. Equal variance Ao ALUsUTIUY0Y
residuals fiAmsiiluuiaziaudsiu (homoscedasticity)
4. Independence 7o residuals ¥83LAaz observation Ju

a '

Saszreii F99Nn1IITIIdEUNUILULSADEaR NS
Anwiliudennasifugiuiiddy Tnsandadeneinsal
AUN908519UUUIARIMNEDA multiple linear regression
¢aai Azuvu Bl iudsuuuas = 1.401 x Recurrent Stroke
+ 5.254 x hemorrhagic stroke — 0.199 x Az Bl ﬂ'a‘uﬁuv\lu
+ 0.184 x S ufifnuuy intensive rehabilitation +
1.092 x Srunuuiinuuy less intensive rehabilitation +
0.418 x $1uASRALUY OPD program - 0.292 x 31U
pdsfidntu +0.029 x a1 - 1.973 x TsaUszandaum -
1.231 x lspUsgandmlanaznasniden + 0.661 x SzaziIal
ﬁtéuﬁuwjué’ﬁﬁaﬁaiiﬂ -9.151 lngwudn frudsluaunislall

o o a

AMNLANAA DI TBAAYNIERA (15797 4)




A1519% 4

NTASLVUTIAIMIGEDH multiple linear regression tisldwensalAladuaziuy Barthel index MilUasuLUas

wadlasunsiunludUaelsavaonidendues (stroke)

fauls Coefficient 95% CI (%, %)

Recurrent stroke 1.401 -10.7, 13.5
Hemorrhagic stroke 5.254 -9.0, 19.5
AzuL BI Aaviiuy -0.199 -0.9,05
AU TUTRINLUY intensive rehabilitation 0.144 -1.0, 1.3
Sruautuiitinuuy less intensive rehabilitation 1.092 -4.6, 6.8
$nuadsiiinuuy OPD program 0.418 -1.8,2.7
Srnuadiiifeutu -0.292 31,25
21 0.029 -0.4, 0.5
TsAUSEINFUUINIY -1.973 -10.9, 7.0
TsaUszadilalaziaoniaon -1.231 -10.2, 7.7
iwznmﬁﬁmﬁuvjwé’ﬁﬁaé’diﬂ (1) 0.661 -0.01, 1.33
Constant -9.151 -49.9, 31.6
Sv1std %Wﬁqmilé’i"umﬁﬁwj 6 Lﬁaumnﬁqm sosaanasungy

N33Rt TngUssatA e AN INaa NS kAL N3
wensallsamsituanssanmginessegnandudmingiuig

= | v, A v oo X
NNITANYINENUI HUIBTVITUNITHUYANTION NI B
nandludandna1une Seuay 83.8 dAviuu Barthel index Lyl
ﬂy{ LY Y W dy = o a =1
Jundudsunsiuyasussezig 6 Weundadialsa aed
ANAZLUUSIN Barthel index MUdsunUasnainisiasu
sty 6 WeuaRe s 7.1 Axuuu uaslle AT giuenay

1 v 1Y = U =1 a

naulsn loun gUelsavaenidenaues gUheuiniufiaues
wazdUreuinlduledunds wudsaungulsaaiusouiy
sguANUaInsalumM i insusedriuveiieliegiad
WedAnyn1eadis aennnesiudeayaannITNUNILITIUNTTU
Inuhthendienseafiud Belasunsitugiuinls Badwa
AonsiluiNiTuwanSWuwig Snvisnsiduaeldiunis
Wuyllagivanivdnegwoiloslurig 3-6 waunsnazyinly
F19meHumlALEY annsinAuAinIg andns1N1s@eTIn
waznduinldinlalnaiAesuniuniign

dmuguuuunisbivinsmsiuaussaningUoe
sregnandudminanune amnsaulsguuuumsiiuaussanm
193 JUuuy laun intensive IPD rehabilitation program,
less-intensive IPD rehabilitation program ikaz OPD based
program MNATANIENUING 3 JULUUTKAsBNISIY

@ v

sgiuANEInsvesEtvedelitudAgvneada InedUae

e ﬁUﬂ’]SWuz\leLUU intensive IPD rehabilitation program
wilTevardnnuUiBLaEAIALLULTIN Barthel index Ll

64

HU2e75un sl uiluuy OPD based program Ua
PNMINUIUITIUNTTUNUT TUTUNTUNTALANTINNNIS

aleg . a o
srezLIaNeln (duration) AU (frequency) WazAINUNLN
YoslUsunsy (intensity) [uRsiiddgann iwsizagdaeln
Auaefumalaisy Waunsunisitunifianaminuinnineg

<
N

Tinadnsiinnan LLazst’aaﬂam'iﬁﬂwm%ﬂﬁwu%%mmm
Yavenin sruaudlusnienimdrdanazianssutidnd
aansafisyiuawassavesiiislunsquadUossees
nanwsayswegeesasle Suusnsiluanenndide
Tiitfosndn 7-14 $alustesne aﬂﬁuﬁﬂwﬁﬁmmmwéaa?ﬁu 9
$2% (without multiple impairment) 3slndifesfunanis
AnwivesdtinamAdouasiaunidsauduguamm Auenii
QﬂaaLwiasiw&Jmﬂﬁ%‘uﬁmﬁ'jl’ﬂmmamwhiﬁaajmf"n 10-15
Flusresne’ Lwﬂum:ﬂmﬁﬁmwmﬂws'aqﬁu 9374 (with
multiple Impairment) 135 Q{Jaaﬁﬁﬂmmﬁ’mmiﬂﬁu iVl
iyvnsnumsdeans guaeiidameunisiv andeya
msAnw Ut lusnmenmiidauazAanssung
ansaifinszAunmamsavetaslumsquadiesses
nanwsayswegesasla SuUsnsiluanenndide
waglidesnin 28 Frlussosie

NnNsAnwdanudn d9wiugiisiesay 54.36
fiflszunziuy Barthel index Lvduaudwalisziuain
annsalumsvifeinsusesriuddouulaniinty 1 seeu
ImSJuﬁa‘uLﬁa‘umﬂ'isé'fum'mmmmLﬁudaulfﬁ"]%’umﬁu\lwu\l
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thunansliifiufsussansravesnisiuasuntassefuany
aunsatumsviAvinsusedriuvesiivegadaay wazds
wui sefuanuanansalumsvihieirsUsiiudutedeni
ﬁﬁmam'amnﬁmsé’ummmmamaa;ﬁﬂ’maﬂwﬁﬁfﬂﬁwﬁm
n1aadd 91ndeyanisadfaziiuinguasiidnoylungy
moderate dependence (nMMERam1UIunang) IERGH
severe dependence (MMgflamguiss) Sldwaudiaeiien
AzUULTIY Barthel index tisdundsnislé¥umsitusasy
6 Wownnilan smud iy uasiileiaevimazuuuT Barthel
index fUBsuuvamdanslasunsituy 6 Weu aznud
{thefidneglungy total dependence (nztewlaganysad)
viefiheiiviomdosuedlfidousnivdu faesuuusy
Barthel index LUS&ULLUGQQQQ@LQ?H 9.2 + 7.4 azuuuiile
disufunnngu wansliifuinfUasnguiindsainnsldsy
mstuglaussnnmszeEnaaranusntaelindumdiemae
fnadlduntuanangiidaifies aenadosiuauiteves
a3 W@uuaj’mmfﬁﬁwmiﬁﬂmmaé’wémaamsﬁuvjamiamw
sepgnansdmsuiUlelsavaendenausswuudUlsluves
Tsamgunasgiugusy Anuindienguinfesiidiomde
fndlld wdannldfunisiunasanunsadeussduns
drewmdeiiesnanisduintulmdudiulng
TudwudUasszeznanddudamindivasiiidnu
sy sevreull 1 unsew 2562 -31 Suras 2563 Vv
1,559 518 Awiuindsuugiiessegnasiidnsumsiiuy
ATUTEEZLIAT 6 LWouvaainlsaies 1,216 518 lnewungy
FheMdeTinluti 6 Wou d1uu 211 519 Andudesay
13.5 wazaindoyanisanuidanudnin fuasdiulng i
FetinTovar 74.4 Isgiuanuaninsalumsiiainsuseaniu
ogluszdfu total dependence Wunguitheidszduaziuy
Barthel index aglutng 0-4 Azuuu defithenguildnudug
Uheiivasmdesuadilfaeviodosiiangduionun 3e
anudssiazduiofnfsuasitdededensidetingsnin
nUAY wazIINMSARNEUSA e Tidaalriiiededin
wnftan Ao nmzendniay sosaanie amgindelunsvua
Tadin JsaenndostunisAnyves nuned adunsdgan’
finuinmzdensniau uaznnghndelunszualafinunioe
uwnsndeuiiiuaumaudnvesnsidedinegeiidudidymis
atdlugUqelsavasndonadad wazaINNanIsAnyISny
fhefinnsilsinsuszezng 6 WeundaAnlsnduou 132 519
Andufesas 8.5 uandiiiuindadlfiuuinmsuenguiiidn
lidansdsuuinianisilunaussonimszeznans sauds
szuumsdwiofUaedilinseunauuagliseiios Jauszifu
é’wﬁ’ﬁylumiﬁmmLmeﬁww%msﬁmmiﬂyuz\jamsamw
iUy avBnmnndsdusioly
\lessnetladeneinsalvesudaznaulsaunnsnaiu

Nnsaisnsumsiwmeg Ui 48 adui 3 nsnN1AU - AUEIYU 2566

LLaxmﬂa"’m’mé’ﬂaEﬁsasﬂawﬂuaﬁ’m’fmﬁwmaﬁL%ﬂ%’ﬂﬂws?y\luvj
wudnlngduitelsavaendenaueannisdesas 89.9
nsfnwiissdesnsassuuuaemnadiievhuieny
lugUrglsavaeniienaues Tnglddadudfniifinasonis
wensallsanagnsiiudesiaelsavasnifenauas uax
mﬂLLu’mwmﬁywjammmwﬁﬂaaiiﬂwaamﬁamaum
anthulszayiinen linarh Sededhdayiifnasensnennsal
Tsauaznisiluivesfiaslsanasdenauss léun o1y
nadilsaneendenduoniiu Ussnmedsavaenidondos
szuznafiin Aud anuvinvedlusunsy svezvedlse
wdalsaUszadn Wy wmulasnlalazvaenidon wazan
Yadunensalanunsnastawuuinasene@ia multiple linear
regression ialdnensaiAnaduasuuy Barthel index
fiudsuutamasldsumsitulufinelsanaondenauodld

o w &

wieg1alsiniy nsAnwdddidesne A tunns
Anwdeyadounas JalilaiuSeufioudseaninavasnisitug
seninanguludnuazn1sidonisadin uadun1sidedn
Wutdeyaluusanguinlasumsiugaussanmiiothundnsen
Woguadnsvandin wavarsiinsiiudeyanisideuuy
Tudand Tneinsimuaguuuunisiuyluwsaznguiiie
AnwiSeuliigulsyansnareinsiuaussan nLazAm
AuardunuuaIn I uyaussanmluudazngy saudiai
WUUINARIN9ERANITNEINTAIALRAEALILUIL Barthel index
Mudsuwdamddlasunsituyaussanmilunaaeusely
A o w 1Y) Y a X
Lwamfuaiﬂalﬂwmmgﬂufuumi‘lmimimﬁ/ﬂuvjamiamw
PR A |
Aieszavnansiimuzausialy

asy
& PR a Y]
MINUYANTTN MR UIBTZIZNAN FNITOLNUTTAU
ANNEsatunTATRssedriuvestaeld Taenudn
sUnuunsliusnIsmsiluaussanmgUiesseenans uax
S¥AUAMNEINITALUNNSYINATRSUSEI U Ananenisiiy
seRuANUEINTTaNEtie elldayaildaunsarinluiam
sunuunsiiusmMsnisi uaussanmgUleseugnansi

wihgaulugmingunssall

NnaanssuUS:=NIFA

VYa o

nuidell aneITulasuatvayusuyssuinain

3

neauduaiuiInermans 33y uazudanssu (anad.)
YBYOUAM NBIUALETUINYIMIEns I8 waruinnssy
(anad.) an1duidenazysziiumalulagnianisunng
nsuMSuNTS nsevTEssg TatuayuliaansAnwnd
YOUBUAN HUTMTUarinugliuinIsn1sguagUiessey
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Abstract: Prevalence of Vitamin D Deficiency in
Pediatric Inflammatory Bowel Disease: A Retrospective
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Background: Vitamin D has a significant role in maintenance of Gl barrier integrity, regulating sut mucosal
immunity, impacting GI microbiota, and modulating anti-inflammatory immune responses. Therefore, vitamin D
deficiency may be the cause of IBD or aggravated disease progression. Objective: The primary objective is to evaluate
the prevalence of vitamin D deficiency in Pediatric Inflammatory Bowel Disease (PIBD) patients at QSNICH. The
secondary objective is to find associated factors of vitamin D deficiency. Method: A retrospective descriptive study
was conducted by using a case record form. Inclusion criteria were PIBD patients at QSNICH who had blood levels
of a total of 25-hydroxyvitamin D (25(0H)D) during October 1%, 2018 — September 30", 2020. Data were collected
from outpatient medical records, which included demographic, clinical and laboratory data, disease activity, and
treatment. Results: From a total of 33 cases of PIBD patients, 19 (57.58%) were diagnosed with Crohn’s disease (CD),
and 14 cases (42.42%) were ulcerative colitis (UC). The median age and duration of disease were 133 months (range
13-205 months), 25 months (range 3-145 months), respectively. 30.3% of patients were male. 57.6% of the patients
had Fitzpatrick skin type 4, 93.9% of the patients exercised less than 30 minutes/day, and 84.8% of the patients had
sun exposure of less than 1 hour/day. The prevalence of Vitamin D deficiency in PIBD was 39.4%, which could be
divided into subgroups of CD 47.4%, and UC 28.6% which was not statistically different (p-value = .497). Comparing
the vitamin D deficiency group and the non-vitamin D deficiency group, including patients’ factors, diseases factor,
drugs, and other factors, the significant correlation between both groups were Fitzpatrick skin type (p-value = .02)
and received anti-TNF therapy (p-value = .028). Conclusion: Vitamin D deficiency was commonly seen in IBD patients.
The risk factors for vitamin D deficiency in this eroup of patients were skin type and anti-TNF therapy.

Keywords: Pediatric inflammatory bowel disease, Pediatric Crohn’s disease, Pediatric Ulcerative colitis,

Vitamin D deficiency.
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Falsdfenuumneetueenfitedduneadi (o-value = .497)
LLazwUmmqnmaqmaswéaﬁmﬁuﬁuﬁﬂaEJ PIBD Sezay 27.3,
CD Soway 26.35 uay UC So8ay 28.6 Mua19u
dleseuiiisutadosng 4 flenadmanennizain
INTUR LU %amvaﬁﬂﬂmmé’ﬂw YasuiSosslsn o1 uas
Hadudu q lunquitae PIBD Aianzveimiiudiungui

P v & v 3 oV vy & o
713199 1 Teyadiugmuvesthennlsaaldsnauizess

lav1adnndium wuin Jasedesnvihliininngeininniiu
agwilduddny Ao s¥Avdin (pvalue = .02) lngghen

AULFAIIUATTIN 2

) ) b

seAvdRigeauileniaiinnazviniandufuinningdaed
seavdiudy wasUaeilasueingu Anti-TNF fa1igvn
ndudnnningtenldlasuendnan (p-value = .028)

o Y &‘ o
Tsaanl&dniauisase (N=33)

Median (min-max), IQR

Tsalasviu (N=19)
Median (min-max), IQR

Tsnanldlngdniau (N=14)
Median (min-max), IQR

218 (o) 133.0 (13-205), 99

LNAYE 10 (30.3%)
Fitzpatrick skin: 1 0 (0%)

2 2 (6.1%)

3 7 (21.2%)

q 19 (57.6%)

5 5(15.2%)
Z score W/A -0.59 (-4.34-3.84), 2.38
Z score H/A -1.10 (-5.82-2.66), 2.73
Z score W/H 0.42 (-2.63-5.13), 1.79

szozanfidulse (Wow) 25 (3-145), 31

FEAUANINTULTIVRILIA
nouITaRY PDCAI/PUCAI

Aumissaslsa

AMsedulsa

(Disease behavior)

JEAUANTURTIVRALIA
AOULIETEAUINNTUR

386U 25 (OH) D (ng/mL) 21.60 (11.70-52.10), 14.57

<20 13 (39.4%)
20-30 9 (27.3%)
>30 11 (33.3%)

147.0 (35-205), 114
6 (31.6%)

0 (0%)

2 (10.5%)
4(21.1%)
10 (52.6%)
3(15.8%)

-0.86 (-4.34-3.84), 2.06
-1.05 (-5.82-0.51), 2.45
0.73 (-2.63-5.13), 1.18

20 (3-145), 28

17.5 (10-47.5), 21.25
Juusatoy 9 (47.4%)
Uunan

faguusann 9 (47.4%)

L1 4 (21.1%)
L2 6 (31.6%)
L3 8 (42.1%)
L4 1 (5.3%)
B1 14 (73.7%)
B2 3 (15.8%)
B3 2 (10.5%)
B3p 0 (0%)

10 (0-42.5), 11.25
538215RAU 6 (31.6%)
JuULseey 10 (52.6%)
JULTIUIUNANTITULTS
17N 3 (15.8%)

20.10(11.70-38.10), 15.10
9 (47.4%)
5 (26.35)
5 (26.3%)

103 (13-199), 88
4 (28.6%)

0 (0%)
0 (0%)
3 (21.4%)
9 (64.3%)
2 (14.3%)

-0.40 (-2.10-1.87), 2.71
-1.15 (-3.12-2.66), 3.65
-0.04 (-1.32-2.74), 1.92

35 (4-131), 56

40 (15-70), 40
JuLstloy 3 (21.4%)
JuusIUIUNaTe 7 (50%)
FUUTIN 1 (7.1%)

E1 0 (0%)
E2 1 (7.1%)
E3 13 (92.9%)

5 (0-40), 30

SeevlIAAU 4 (28.6%)
JULSIRY 2 (14.3%)
JuLsIUIUNATN 2 (14.3%)
JULIA 0 (0%)

27.15(16.90-52.10), 14.57
4 (28.6%)
4 (28.6%)
6 (42.9%)
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Tsmanldoniauisase (N=33)
Median (min-max), IQR

Tsalasiu (N=19)

Median (min-max), IQR

Tsnanldlngidniau (N=14)

Median (min-max), IQR

syAuNITeRNAIaINIY: 1

2
3
4
Flusiilauuan/Su
< 1 ¥l
1-3 dlus
>3 il

AUYIVULLANESTAUIATRUA
Prednisolone
Immunomodulator
Anti-TNF
5-ASA

NALADATUTLANZ STAUINLIUR
Hematocrit
Albumin (g/dl)
ESR
CRP (mg/L)

31(93.9%)
1(3%)
0 (0%)
1(3%)

28 (84.8%)
4(12.1%)
0 (0%)

22 (66.7%)
17 (51.5%)
3(9.1%)

19 (57.6%)

37.0 (29.5-43.0), 4.10
4.31 (1-5.09), 0.67
32 (1-130), 48.0

0.57 (0.14-16.0), 2.07

18 (94.7%)
0 (0%)

0 (0%)
1(5.3%)

15 (78.9%)
3 (15.8%)
0 (0%)

16 (84.2%)
13 (68.4%)
3 (15.8%)

10 (52.6%)

36.7 (29.5-40.2), 5.50
4.40 (3.50-5.09), 0.67
28.0 (1-130), 48

(
(
(
0.38 (0.14-4.3), 1.40

13 (92.9%)
1(7.1%)

0 (0%)

0 (0%)

13 (92.9%)
1(7.1%)
0 (0%)

6 (42.9%)
4 (28.6%)
0 (0%)

9 (64.3%)

38.55 (30.7-43.0), 5.53
4.28 (1-4.91), 0.79

38 (8-109), 51.75

0.90 (0.16-16.0), 4.86

funtsseslsavadlsalassiu: L1= terminal ileum, L2= colon, L3= terminal ileum-colon, L4= upper Gl

msaufiulsrvedlsalasviu: Bl1= non-stenotic, non-penetrating/fistular, B2 =stenosis, B3=penetrating/fistular/abscess, B3p = perianal

penetrating

sunissoslsavedlsaanldlvgdntauizoss: E1 =proctitis/rectum, E2 =left colitis, E3 =pancolitis
STAUMIOBNIEINIL: 1 = < 30 WH/3Y, 2 = 30-60 Wi/, 3 = > 60 WHI/3u agtiey 5 Jw/dUa, 4 = ngRnssuillesds
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Andud < 20ng/mL A8Ud >20ng/mL R p-value
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2 2 (100%) 0 (0%)
3 5 (71.4%) 2 (28.6%)
4 6 (31.6%) 13 (68.4%)
5 0 (0%) 5 (100%)
3ZAUNNTRNAIRINTY: 1 13 (41.9%) 18 (58.1%) 1.384 501
2 0 (0%) 1 (100%)
3 0 (0%) 0 (0%)

0 (0%)

1 (100%)
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syezlsAnsy 9 (52.9%) 8 (47.1%)

* R = Pearson correlation coefficient
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Abstract: Comparing the Body Weight Change in Type
2 Diabetes Patients between Received Medicines at
the Hospital and by Mail Delivery During the COVID-19
Outbreak

Chanapa Pattarathitinan, M.D., Veerasak Sarinnapakorn, MD.

Department of Medicine, Rajavithi Hospital, 2 Thung Phaya Thai, Ratchathewi, Bangkok,
10400

(E-mail: veerasak_sarin@yahoo.co.th)
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Background: The COVID-19 outbreak causes patients to avoid coming to the hospital. In addition, Rajavithi
Hospital began to have a drug delivery system by mail during the outbreak. Objective: To compare differences in
changes in body weight control, glucose levels, blood pressure, and lipid levels among type 2 diabetic patients
who receive medication at the hospital and receive medication by mail. Method: This study was a retrospective
cohort study. A total of 304 participants in the study were patients treated in diabetes clinics, 202 patients received
medication at the hospital group, and 102 patients mail-in medicine group. Result: For patients receiving medication at
the hospital of 202, the pre-epidemic mean weight was 68.95+14.03 kg, with a non-significant decrease at six months
to 68.52+13.78 kg (p-value = .097). For patients receiving medication by mail, the previous weight was 71.74+15.42
kg and there was a non-significant reduction at six months to 69.80+14.53 kg (p-value = .059). The mean weight loss
between the two groups showed no significant difference (p-value = .152). Changes in blood pressure, FPG, HbAlc, Cr,
and LDL-C levels were not different in both groups. There was a greater decrease in BUN change in the postal drug
group. Conclusion: The result showed no difference in body weight between the hospital and mail-order groups.

Keywords: Diabetes, COVID-19, Obesity
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EREGH
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HbA1c fiau
<7
>7

BMI nau
<25

>25

1

125

61.9

35 34.3

67 65.7

CKD: stage 1 eGFR > 90 ml/min/1.73 kg’, stage 2 eGFR 60-89 ml/min/1.73 kg’, stage 3a eGFR 45-59 ml/min/1.73 kg’, stage 3b eGFR
30-44 ml/min/1.73 kg%, stage 4 eGFR 15-29 ml/min/1.73 kg%, stage 5 eGFR < 15 ml/min/1.73 kg’

* significant at p-value < .05
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SIUFRINGYN
(n =304)

SuBLe9
(n = 202)

Sugmsldsuald

-value
(n =102) P

v
°

UninAou
Yrmimds
p-value
BMI fiou
BMI %83
p-value
SBP fiau
SBP %4
p-value
DBP fiou
DBP 154
p-value
FPG niou
FPG #&a

p-value

69.89+14.55

68.95+14.03

.015*

27.29+4.89

26.99+5.04

.023*

137.55+20.79

138.34+18.68

527

73.46+11.39

73.84+11.55

.603

142.84+44.02

138.84+46.58

167

68.95+14.03

68.52+13.78

.097

27.26+4.86

27.12+4.96

156

137.98+22.04

138.03+18.27

975

73.44+11.09

73.72+11.14

.758

143.35+45.85

139.54+47.72

321

71.74+15.42 115

69.8+14.53 .455

.059

27.37+4.97

26.72+5.2

071

136.71+18.13

138.96+19.55

.261

73.50+12

74.09+12.38

.645

141.83+40.34

137.45+£44.43

.287




M19°99 2 WisuisumiindiuasnansIaviesufURns new-nas Tuudazngu Wenuly 6 weuwaziSeuiieuduys

wsingAasEnIangl nieuniuwanisSsuiisuaiadenoulasvdmeasiulsinennuliuenngs (n = 304) (se)
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v

FHDINGY
(n = 304)

HIERIGN
(n =202)

Sugmsldsuald

p-value
(n =102)

HbAlc fiau
HbA1c %a3
p-value
LDL-C fiou
LDL-C &4
p-value
BUN fiau
BUN wda
p-value
Cr fiou
Cr vag
p-value
eGFR fiau
eGFR %d4

p-value

7.53+1.55

7.27+1.41

.004*

102.49+38.51

95.79+32.22

.004*

22.36+15.27

22.23+16.07

866

1.70+2.03

1.69+2.04

.906

62.95+38.59

64.56+39.60

.063

7.50+1.57

7.26+1.43

.004*

102.4+39.37

95.61+32.00

.003*

21.51+12.81

22.64+15.93

181

1.62+1.83

1.66+1.96

613

60.63+36.24

62.26+38.31

.030*

7.58+1.5 .691

7.29+1.38 .862

.001*

102.68+36.94

96.14+32.81

.056

24.03+19.21

21.42+16.41

.070

1.84+2.37

1.74+2.19

453

67.55+42.70

69.12+41.86

.460

AN 1ILARIRIBAT Mean+SD, *Significant at p-value < .05
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SIERIGN
(n=202)

NAR1UBIALARLNBUNUNEY

Sugmsldsuald

-value
(n=102) P

Yhwin -0.43+3.66

BMI -0.14+1.38
SBP 0.05+22.48
DBP 0.28+12.77
BUN 1.13+11.94
Cr 0.04+1.11
FPG -3.81+54.39
LDL-C -6.79+32.57
HbAlc -0.25+1.21

GFR 1.63+10.57

-1.94+10.25 152

-0.64+3.57 170
2.25+20.13 404
0.59+12.86 .842
-2.61+14.39 017*
-0.10+1.38 332
-4.38+41.36 925
-6.54+34.12 .950
-0.29+0.87 .740

1.57+21.39 .980

ANTIUERIAI8AT Mean+SD, Significant at p-value <.05
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Abstract: The Quality of Postoperative Pain Management
in Patients undergoing Spine Surgery at Chiang Mai

Neurological Hospital

Jatupong Panwilai, Ph.D., Nattha Ninkaew, B.N.S., Nida Phatthayaruk, BIN.S.,
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(Received: 18 January, 2023; Revised: 2 March, 2023; Accepted: 8 July, 2023)

Background: Postoperative pain is a common problem worldwide, and most patients undergoing surgery
are treated with inappropriate assessment and management. Objective: This study aimed to explore the incidence
and the quality of postoperative pain management in patients undergoing spine surgery at Chiang Mai Neurological
Hospital. Method: In this descriptive research, 135 spine surgery patients who met the inclusion criteria were
included in this study from January to December 2022. The research questionnaire comprised of 1) demographic, 2)
quality of postoperative pain management, and 3) numerical pain rating scale. Data were analyzed using descriptive
statistic. Results: Pain intensity levels at 24 hours, 48 hours, and 72 hours were at severe pain (64.44%, mean 7.13,
SD 1.99), moderate pain (45.19%, mean 5.96, SD 1.84), and moderate pain (56.30%, mean 4.89, SD 1.92) respectively.
Moreover, the qualities of postoperative pain management including 4 components; communication, action, trust, and
environment, were at a low level. Conclusion: The effective management of postoperative pain is an indicator for
nursing quality. To enhance the nursing quality, the quality of postoperative pain management guideline comprising
components; communication, action, trust and environment should be developed.

Keywords: Quality of postoperative pain management, Patients undergoing spine surgery
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2) LUUUTEIUAMANYBINTIANISANUUIAVANENGR
(Strategic and Clinical Quality Indicators Postoperative
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Yooy kY uazulauuvABUM IR INamAtuRauNTUuUa
iwdosiloduinusnmesing Weuatan” uagldnsiaaoy
Anunsadadien (content validity) Inefnssandifiian
Feawgy $wau 5 viu e Cvi 0.89 wagléiinisnsieaey
ATl (reliability) fundusegnsiiiinnuadiondsiungs
shegrdlunmsinenisiuou 15 1o Wenduussavduearues
AseuwIA 0.75 wuulsuidluiivseneudie 14 4 91 4 osf
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wnaen dnwuzderauduiuu Likert-type scale 5 fdon
saust 1 (liiuseegrede) fe 5 (Wiukeodnebe) Azuuusau
fifaust 14 - 70 azuuu Taefinausinnsliaguuuell azuuy
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3) wuuusziliusgauanuduiandeinde Tngld
Numeric rating scale (NRS) Aensldiaiay daus 0 - 10 ¥ae
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AZLUL) LazUIngULTS (severe pain = 6.51 - 10.00 AzLUL)
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LNF
Py
VN
218 (U) (mean 59.84, SD 9.79, min-max 30 - 80)
30-5079
51-601
> 60U
sEAUMSAnE
Tallen3eu
seauUszanfnw
seAuLsENAneY
seavayUSyy v Usemailedns
szAuUIIns
seAudsyeyn visegenin
aaduaniwaysa
Tan
auqd
e
n1s3tladelsn
Degenerative cervical spine disease
Degenerative lumbar-thoracic spine disease
Non-degenerative cervical spine disease
Non-degenerative lumbar-thoracic spine disease
Tsauszandn (mauldiuinnda 1 4a)
Taidl
a
Hypertension
Diabetes mellitus
Dyslipidemia
Heart disease
Other diseases
FLAVVBINTHIAN
0-1 level
2 -3 level
4 -5 level

> 5 level
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0 - 120 w1l
121 - 240 w¥l
241 - 260 w1
361 - 480 w1
481 - 600 W1
> 600 W
guiuandildsusenineidn (mauldunnnda 1 4a)
Morphine
Fentanyl
Dynastat
Other drugs
Uszaunsalldsunisiidn
Talime
1Ay
mslasuduusin/deuieafiuriinvasnisingn
Taiimg
1Ay
nslésuduusivasuieafunisufiadadeusinda
laiimg
LAY
Usznmaasnisannisanudanasiign (naulduinndt 1 49)
AUV (prm.) V.
Pu50999 (prn.) IM.
A1U599v8 (prn.) Oral.

PCA

DLP = Dyslipidemia, PCA = Patient Control Analgesia
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Unaniigaly  Uaadesiigaly  Uananndigaly  Uaetiesdigaluy  daeuniigalu  Uaadesiigalu
24 gluausn 24 9luqusn 48 galuwsn 48 galususn 72 9aluausn 72 galueusn
NAIBIAN aIHIAR NAIAN aIHIAR AAIHAN NAIHIAN

AZLUU
AuUn

N % N % N % N % N % N %

0 AZLLUY 0.00 1 0.74 0 0.00 4 2.96 1 0.74 8 593
1 -3 Azhuu 8 593 43 31.85 14 10.37 57 42.22 31 22.96 82 60.74
4 -6 AziuU 40 29.63 65 48.15 61 45.19 67 49.63 76 56.30 43 31.85
7 - 10 AzkUY 87 64.44 26 19.26 60 44.44 7 5.19 27 20.00 2 1.48

Mean + SD 7.13 + 1.99 4.67 + 2.00 596 + 1.84 3.88/ 1.77 4.89 + 1.92 2.96 + 1.56
Min = max 2-10 0-9 1-10 0-8 0-10 0-7

5197 2 fthedndvgifinsuwuunnutinmdennniian 433 7- 10 azuuu Turaed 48 Flumdsindn fUiediuunn

Tu 24 Hluausnndsindin (mean 7.13, SD 1.99) uazazuuy  Hazuuulingsgnoglutng 4-6 uaz 7-10 azuuu (Fevas
pulnavanadly 48 uaz 72 FAluandewinge (mean 5.96,  45.19 way 44.44 anuansu) Ll,azé'ﬂwu"mnhﬂ?ﬂu 72 $3lus
SD 1.84 way 4.89, SD 1.92 anuansu) Taelu 24 dalususn  wdsrise fazuuulineglugie 4-6 Aviuu

viandn Jovay 64.44 vesiflhefazuuuamnniignoglu

713199 3 sEAvvesRunnlumMIInnsivensUuInnadaLiUIer AN sEAndund

ltems Mean + SD FTAUAMAIN

Subscale 1. Communication 11.21 £ 1.56 Low

1. npunsEdn aulasunisasutefefusinuednissnwiain1sng 3.87 £ 0.72 Low
FuasazlaTUNENaINISHNGR

11, weuaufuRnumsu “ynegne” Neatven1suin waznsinyii 3.58 + 0.58
Fulasy

14. weuna wazknmglasuiletulunissnwieinisuinuesdu 3.76 + 0.64

Subscale 2. Action 14.36 + 2.29

2. aendansnidn duldneiuneiuaneiuisnsidudesnislunis 3.64 + 0.73
Fnwenisuan

dulasunsativayu vietewmdelunisinvinusunavauieuisie 3.54 + 0.68
WatenanideIn1stinuga

- ldsdwhinwdwdeiveimsuinusavagndumeladn 4 gnils 3.46 £ 0.71
MIRININENAZUAI

it dunUsediuseauanaduiinvesdu nglidudenday 1 3.72 + 0.78
# 581379 0 - 10 (MSeviLASpamneuEUnse) agratas 1 ase Tu
e e uaznewdu
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Subscale 3. Trust

5. fulasuenseiutaaue dasindulsdlasesue

8. weunalitaglunisdnnsiurnuiuiinvesduauduidniianelady

NASNSVDINITUTTINI8INTUIN
12. weruadanudingriuisnsussimennisuinvesdy
13, wgrunaweduileduusniiginuaAUInUe iU

Subscale 4. Environment

o

4. fulainuiiniiaa waztaudiietigliduaiuisausundula i

na9AU

9. Auliviesinurianala

10. fingnvaufiRnuegraiisanelunistiunevauswionIn1sunves

Fuoedesnsy edudeane
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157918 (mean 14.35, SD 2.16) uazduindey (mean 10.90,
SD 1.63) agluszdium
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Mean + SD Range FTAUAMAIN
14.35 + 2.16 10 -20 Low
3.61+£0.70 2-5 Low
3.50 + 0.69 1-5 Low
3.60 = 0.61 2-5 Low
3.64 + 0.60 3-5 Low
10.90 + 1.63 8-15 Low
3.59 +0.68 2-5 Low
370 £ 0.64 3-5 Low
3.61 +£0.67 2-5 Low
50.82 £+ 6.91 37-70 Low

AdneN yAe uazayn 1Wusy Faduiihdanadn amnuguuse
vesemsUinunandaidadlivainuats sadoraiiien
nfifadeduiifinaiesinisuiavduicn loud vlinueanis
I¢¥uense fuenudan Tnewuingtaeflésunisssfuanidn
wuuialy (general anesthesia) fszuanuuanuInninag
IpsuanussiuanuianiuuianizdIu (regional anesthesia)
waTUTELANTDINTHAR IﬂaLawwmwaméfmmz@ﬂé’wﬁﬁaﬁ
ANUANTUSAUTEAUANTULTIVRIRINTUIRLEE" Tnans
AnwadaiidunisAnwiamenguiieiidanszgniunds
Fenmsurdasanaaidunissidariuduiomts duldRams
nszgn Buanszgneng q Famshdauinansegn wasdor
nszgniduuinadihiernuiutimnniigadsdsualiiiog
fAuUanTefUTULS wagannnimskdaviadu® * dmdu
nsfnunfiunifeiugiAnisalvesenisianudasinde
nszgndundnuIiiszauauInUunasdiegulse Sevay
30 - 64 Tu 24 Falususnudaingn'>» fovar 39 wag 30 Tu 48
uay 72 Hlumdsndn® sadenuiennanmsdinwvani
fsuuuumsdamisanuinndsridaidussuudnie (pain
protocol) uaziinsluinsszivthnanaaiingziulan (pain
clinic services) duhliiinmsiuilossnidaounmy way

v A 5
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Usziflumnudiandaidafiuanaieiu eredemarilisyiv
aulanfivssfiulduansnet Wy nsdeunusEiuny
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Ffinsasurin viemsimen i Hudu®®
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Abstract: Regression of Fibrosis and Liver Related
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Background: Treatment with direct-acting antivirals (DAAs) eradicates hepatitis C virus from most patients.
Information on regression of liver fibrosis and adverse outcomes is limited. Objective: The primary objective was
to evaluate fibrosis changes in chronic hepatitis C (CHC) patients who achieved sustained virological response (SVR)
with DAA-based therapy using transient elastography (TE). Secondary objectives were changes in non-invasive fibrosis
scores; APRI and FIB-4, and liver and non-liver-related complications following SVR. Methods: This retro-prospective
study was conducted at Rajavithi Hospital between June 2018 and June 2020. Consecutive CHC patients who
achieved SVR with DAA were evaluated for TE, APRI, and FIB-4 under a standardized protocol at pre-treatment and
follow-up periods of at least 12 months post-SVR. Fibrosis stages were categorized into FO/F1/F2/F3/Fd. Fibrosis
regression was defined as a reduction of the fibrosis stage after SVR. Results: Total of 104 patients were included
with a mean follow-up of 20.5 (12-37) months. At pre-treatment, 74% had advanced fibrosis (F3-F4) with mean TE
18.8 kPa, FIB-4 3.4, and APRI 1.35. Following SVR, 61.5% had fibrosis regression, 35.6% had stationary fibrosis and
1.9% had fibrosis progression. Pre-treatment BMI>25ke/m2 was significantly associated with less chance for fibrosis
regression with an odd ratio of 2.34 (95%Cl: 1.04, 5.25; p = .04), whereas HIV coinfection was significantly associated
with a higher chance for fibrosis regression (p = .001). Two patients with de novo hepatocellular carcinoma were
diagnosed at 14 and 39 months post-SVR (both had HCV genotype 3, obesity, and features of metabolic syndrome).
There was no report of de novo hepatic decompensation and other significant liver and non-liver-related adverse
events. Conclusion: Fibrosis regression was observed in most CHC patients after SVR and obesity was significantly
associated with less chance to achieve fibrosis regression. Rare instances of de novo HCC were observed regardless
of fibrosis status in which continuing surveillance should be recommended.

Keywords: HCV, SVR, Liver fibrosis
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Introduction

Chronic hepatitis C virus (CHC) infection represents
a major health problem globally with prevalence of
4-9% in Southeast Asia' and 2-4% in Thailand’. Since
2011, CHC infection is curable with direct acting antivirals
(DAAs), so called sustained virological response (SVR)
which means undetectable HCV-RNA after 12 weeks
of treatment completion. In Thailand, DAAs has been
approved in National list of Essential Drug in 2018, allowing
more treatment access as well as higher SVR rates. By
achieving this therapeutic milestone, risks of hepatic and
extrahepatic complications from CHC infection, hepatic
decompensation, liver-related mortality, as well as risk of
hepatocellular carcinoma (HCC) are substantially reduced.
Fibrosis stage has been known as the very important
prognostic indicator of chronic liver disease including
CHC. Liver biopsy has been used as the standard tool
for assessing liver fibrosis, however, in the past decade,
several non-invasive markers for liver fibrosis have been
introduced and demonstrated a reasonable ability to
identify the stage of liver fibrosis. Transient elastography
(TE) is one of the most widely-validated tool to evaluate
fibrosis status as well as in patients with chronic liver
diseases including CHC>®. Notably, serum non-invasive
fibrosis markers and scores have also been studied to
evaluate fibrosis status in CHC patients, for example,
Fibrotest®, Forns index, APRI, FIB-4, etc®’. Due to their
non-invasive nature and availability, these tests are
becoming favored means to assess fibrosis status used
in treatment initiation as well as longitudinal follow-up in
many centers. Previous studies have demonstrated that

liver fibrosis can be regressed, or even reversed, after
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viral clearance with DAAs treatment. A meta-analysis of
24 studies in 2934 CHC patients (2214 patients achieved
SVR) showed significant fibrosis regression in patients
who achieved SVR with higher magnitude in studies
with longer follow-up duration®. A recent prospective
study in 2326 Egyptian patients showed more than
half of patients with advanced fibrosis (F3-F4) achieved
fibrosis regression at 2-year follow-up’. However, the
risk of hepatic decompensation is not absolutely
eliminated after cure of CHC, continuing surveillance
for adverse events, especially the occurrence of HCC is
still recommended. American Association for the Study
of Liver Diseases (AASLD) and European Association for
the Study of the Liver (EASL) recommend indefinite
twice-yearly ultrasounds surveillance in patients
with advanced fibrosis (F3 or F4 by METAVIR staging),
even after SVR is achieved'"". This lifelong approach
not only causes burden to patients and physicians,
but also to national health economics. Several recent
studies have been conducted to explore potential
associated factors of liver-related and non-liver-related
events in CHC patients post-SVR, yet most studies were
conducted in western populations while studies in Asian
populations with different genotypic distribution as well
as lifestyle, comorbidities, and other characteristics were
still limited. This study aimed to study fibrosis regression
as well as liver- and non-liver-related adverse outcomes

in CHC patients post-SVR in Thailand.

Materials and Methods

This was a retro-prospective observational
cohort study including 104 CHC patients receiving DAAs
in the out-patient clinics at Rajavithi Hospital, Bangkok,
Thailand from June 2018 to June 2020. Our inclusion
criteria were CHC-infected patients, 18 to 70 year of
age who received DAAs-based treatment and achieved
SVR12. Patients with HCC were included only if no
evidence of residual/ recurrent tumor documented within
6 months after SVR. Patients with other malignancies,
renal impairment, uncontrolled medical illness,
terminal illness, current alcohol drinking, uncontrolled
depression, pregnancy, HBV coinfection, history of liver
transplantation, and hepatic decompensation (Child
Turcotte Pugh score more than 7) were excluded. All

patients were evaluated for basic laboratory tests,
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hepatitis C genotype, HCV-RNA (viral load), and TE prior
to treatment. Ultrasonography and serum AFP were
performed in all consecutive patients to confirm the
absence of HCC and triphasic multidetector computed
tomography (MDCT) was subsequently performed in every
suspicious lesion. Patients were followed up every 4 weeks
since treatment initiation till treatment completion and 12
weeks after treatment completion for confirmation of SVR.
Those who achieved SVR for minimum 12 months were
evaluated for fibrosis regression by TE, non-invasive fibrosis
scores, liver-related and non-liver-related complications,
as well as other serum markers. TE and controlled
attenuation parameter (CAP) were done using Fibroscan®
(Echosen, Paris) under a standardized protocol by an
experienced (>150 cases per year) and certified operator
both before treatment initiation and during follow-up
period. Liver-related complications were defined as any
decompensated events, liver failure, and occurrence of
HCC post-SVR. Non-liver related complications referred
to any complications not related to chronic liver disease
for example, other malignancy, cardiovascular events,
etc. We defined fibrosis regression as any reduction of
liver fibrosis stages post treatment. Patients who failed
to achieve fibrosis regression were those who stay at the
same fibrosis stage and those with fibrosis progression.
We used changes in fibrosis stages rather than absolute
change in TE to better understand the magnitude of
fibrotic change; F1 < 7 kPa, F2 < 9.4 kPa, F3 < 12.4 kPa,
Fa4 > 12.4 kPa'. We further classified our patients according
to the degree of fibrosis regression as followed: cirrhosis
reversal, defined by a decrease of fibrosis by two or
more stages; fibrosis regression, defined as a decrease
of fibrosis by only one stage; stationary fibrosis, defined
as no change of fibrosis stage; and fibrosis progression,
defined as an increase of any fibrosis stage. Non-invasive
liver fibrosis scores used in this study were Fibrosis-4
(FIB-4) score” and APRI (aspartate aminotransferase-to-
platelet ratio)"*. DAAs regimens were individually selected
for each patient according to hepatitis C genotype and

pre-treatment fibrosis status in accordance with Thailand
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National treatment guideline during the treatment
period. Ribavirin was added in every patient with TE
more than 12 kPa. The primary endpoint analyzed was
the changes in hepatic fibrosis stages after achieving SVR
with DAAs-based therapy in HCV patients using transient
elastography (TE). Secondary outcomes were changes
of non-invasive fibrosis scores; APRI and FIB-4, liver and
non-liver-related complications, and factors associated
with fibrosis regression and complications.

The sample size was calculated based on
incidence of fibrosis regression of 0.51 as previously
reported in Shiha G, et al’. Assuming a type | error of 5%
(p < .05) and a type Il error of .20 (80% power), a total
sample size of at least 97 patients needed to be enrolled
in the study. Statistical analyses were performed using
version 22, SPSS (Statistical Package for Social Sciences)
(IBM Corp., USA). Continuous variables were reported
as mean (SD). Categorical variables were reported as
frequency (%). Paired analysis was done by paired
t test. For comparisons, the chi-square test was used for
categorical variables and ANOVA test and independent
t test were used for continuous variables, as appropriate.
Variables with nonnormal distribution are expressed as
median and interquartile range (IQR) and were compared
using the Wilcoxon signed rank test. Statistical significance

was defined as p < .05.

Results

One-hundred and four CHC infected patients who
achieved SVR with DAAs -based therapy were included.
Detailed patient characteristics, laboratory values, TE and
non-invasive fibrosis scores were shown in Table 1. Among
the included patients, 27 patients belonged to null-early
fibrosis stages (FO-F2), while 77 patients belonged to
advanced stages (F3-F4) classified according to baseline
TE. The mean follow-up period since SVR achievement
was 20.67 (5.78) months (minimum and maximum of 12
and 37 months, respectively) and 51.9% of included
patients had long follow-up period of more than 24

months post-SVR.
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Table 1 Baseline Characteristics (n = 104)

Factors Total FO-2 F3 F4 p-value
(n = 104) (n=27) (n=17 (n = 60)

Age 53.63 + 891 49.89 + 9.88 52.29 + 11.04 557+ 7.16 014"
Male 79 (76.0) 21(77.8) 14.(82.4) 44 (73.3) 720
BMI pretreatment 2514 + 4.34 24.13 + 2.83 24.53 + 4.62 2576 + 476 222
Metabolic 10 (37) 8(47.1) 31 (51.7) 449
syndrome 9 ary
Fatty liver 18 (17.3) 6(22.2) 3(17.6) 9(15.0) 712
HIV coinfection 16 (15.4) 7(25.9) 4(23.5) 5(8.3) 065
Alcohol 470
consumption

Never 64 (61.5) 20 (74.1) 10 (58.8) 34 (56.7)

<50 gm/week 14 (13.5) 4(14.8) 3(17.6) 7(11.7)

> 50 gm/day 3(29) 0(0.0) 0(0.0) 3(5.0)

History of > 50 3(11.1) 4(23.5) 16 (26.7)
ey 23 (22.1)
coffee consumption 14 (13.5) 4(14.8) 2(11.8) 8(13.3) .958
TE 18.79 + 13.22 78 +1.33 11.04 £ 0.81 2594 + 1341 <001
CAP (dB/m) 226.78 + 48.75 221.26 + 39.32 222 + 50.28 230.62 + 52.40 .648
AST 82.14 + 53.15 79.3 £ 4581 69 + 35.20 87.15 + 59.94 .443
ALT 83.86 + 64.10 78.81 +43.32 60.94 + 34.92 92.62 + 76.00 178
Albumin 4.28 + 0.48 4.18 + 0.57 4.31 + 0.30 4.32 + 0.47 419
B 0.83 + 0.39 0.85 + 0.41 0.72 £ 0.33 0.85 + 0.40 442
Platelet count (x10°)  189.50 + 69.24 177.41 + 49.52 223.18 + 88.61 185.40 + 68.90 079
INR 1.08 + 0.09 1.08 + 0.09 1.05 + 0.09 1.08 + 0.09 512
FIBa 3.43 + 3.88 1.64 +0.78 1.66 + 0.80 4.74 + 4.66 <001
APRI 1.35+ 1.20 0.56 + 0.34 0.61 + 0.30 1.92 + 1.30 <001

Value are represented as number(%), Mean+SD, “significance at p<.05

Of 104 patients included in our study, 64 patients
(61.5%) showed fibrosis regression: 25 patients wit
cirrhosis reversal and 39 patients with fibrosis regression.
The remaining 37 patients (35.6%) were stationary
compared with pretreatment fibrosis stage, and only
2 patients (1.9%) had fibrosis progression (Figure 1). In
60 cirrhotic patients (F4 before treatment), 16 patients
(25.81%) showed reversal of hepatic fibrosis to F2 or less,
13 patients (20.96%) showed only one stage improvement

to F3 (fibrosis regression) while 31 patients (50%) remained
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F4 with no change in fibrosis stage (stationary). Proportion
of patients with advanced fibrosis significantly reduced
following SVR; from 74% to 45.2%. Detailed changes
in fibrosis stages post-SVR are shown in Figure 2. Non-
invasive fibrosis scores: APRI and FIB-4, significantly
reduced with median reduction of 0.6 (0.2-1.2) and 0.77
(0.2-2), respectively. Serum AST, ALT, and platelet count
showed significant improvement post-SVR. There were
2 patients with new HCC and 1 patient with recurrent

HCC during follow-up period while other liver-and non-
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liver-related complications were not observed in this  with odd ratio 2.34 (95%Cl: 1.04, 5.25; p = .04), whereas
study. Pre-treatment BMI>25kg/m2 was significantly  HIV coinfection was significantly associated with higher

associated with less chance for fibrosis regression post-SVR  chance for fibrosis regression (p = .001).

Table 2 Changes in BW, BMI, laboratory values, and non-invasive fibrosis scores of all patients between baseline

and last available follow-up

Factors

Pre
(n =104)

Post
(n = 104)

BMI (kg/m?)

Transient elastography
CAP
AST
ALT

Platelet count (x10°)

2514 +4.34
18.79 + 13.22
226.78 + 48.75
82.14 + 53.15
83.86 + 64.10
189.50 + 69.24

2516 +4.14

1191 +9.18

232 + 42.89
33.19 + 15.43
28.66 + 16.04
21313 £79.12

INR 1.08 + 0.09 1.06 £ 0.08
FIB-4 3.43 + 3.88 21+273
APRI 135+ 1.20 0.47 +0.33

Value are represented as number(%), Mean+SD, * significance at p<.05
CAP = Community-acquired Pneumonia, AST = aspartate aminotransferase, ALT = Alanine transaminase,
INR = International Normalized Ratio, FIB-4 = Fibrosis-4, APRI = AST to platelet ration index

M Reversal [l Regression [l Stationary [l Progression

Figure 1 Percentages of posttreatment fibrosis changes in CHC-infected patients
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Table 3 Pretreatment characteristics of patients classified in post-treatment changes in liver fibrosis

Before

EFl EF2 BF3 W F4

After

Figure 2 Changes in fibrotic stages in post-SVR CHC patient

Factors Total (n = 104) F3-F4 (n = 77)
Fibrosis No fibrosis p-value Fibrosis No fibrosis p-value
regression regression regression regression
(n = 64) (n = 40) (n = 44) (n =33)

Age 52.56 +9.43 55.35 + 7.83 121 54.14 + 9.08 56.03 + 6.89 320
Male 50(78.1) 29 (72.5) 514 35(79.5) 23 (69.7) 321
BMI pretreatment 2477 £ 4.72 2572 + 3.64 .280 2498 + 5.44 26.17 + 3.53 251
BMI > 25 kg/m” 25(39.1) 24 (60.0) .037* 17 (38.6) 22 (66.7) 015
Metabolic syndrome 30 (46.9) 19 (47.5) 950 23 (52.3) 16 (48.5) 742
Fatty liver 14(21.9) 4(10.0) 119 9 (20.5) 309.0) 174
HIV coinfection 16 (25.0) 0(0.0) .001* 9 (20.5) 0(0.0) 006
Black coffee 8(12.5) 6 (15.0) 716 5(11.9) 5(15.2) 625
consumption (cups)
Transient 14.71 £ 9.88 2533 + 15.27 <.001* 17.67 + 10.69 29.29 + 138 <.001"
elastography
Fibrosis stage <.001% 003

1 0(0.0) 4(10.0) 0(0.0) 0(0.0)

2 20 (31.3) 3(7.5) 0(0.0) 0(0.0)

3 15(23.4) 2(5.0) 15 (34.1) 2(6.1)

4 29 (45.3) 31 (77.5) 29 (65.9) 31(93.9)
CAP pretreatment 230.28 +49.56  221.18 + 47.5 357 235.16 £ 52.09  220.12 + 50.77 209
Albumin 4.25 +0.48 4.34 +0.47 .348 4.3 +0.39 4.35 +0.49 639
8 0.8 +£0.34 0.88 + 0.46 .306 0.8 +0.33 0.85 + 0.46 572
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Table 3 Pretreatment characteristics of patients classified in post-treatment changes in liver fibrosis (continue)

Factors Total (n = 104) F3-F4 (n = 77)
Fibrosis No fibrosis p-value Fibrosis No fibrosis p-value
regression regression regression regression
(n=64) (n = 40) (n = 44) (n =33)
Platelet count (x10°)  196.39 + 70.414 178.48 + 66.69 .201 201.70 + 76.56  183.12 + 72.04 283
INR 1.07 + 0.08 1.09 + 0.10 173 1.06 + 0.07 1.09 £ 0.1 092
FIB-4 2.06 + 1.25 5.63 +5.41 <.001* 237 +1.35 6.32 + 5.72 <.001"
APRI 0.83 + 0.56 22+ 1.46 <.001* 0.97 + 0.59 251+ 141 <001

Values are represented as number (%), Mean+SD, * significance at p<.05

CAP = Community-acquired Pneumonia, INR = International Normalized Ratio, FIB-4 = Fibrosis-4, APRI = AST to platelet ration index

Discussion

This study included 104 CHC patients who achieved
SVR with DAAs-based therapy and followed for minimum
of 1 year”. TE is a composite of tissue inflammation and
fibrotic deposition, it may “overestimate” fibrosis reversal
from inflammatory process in acute phase, making fibrosis
status or fibrosis regression hardly reliable in early period
post-SVR, we extended the first follow-up period to 12
months post-SVR, when inflammatory processes subsided.
In concordance with previous studies, fibrosis regression,
evaluated by TE, APRI, and FIB-4, was observed in most
CHC patients following SVR’. Median of changes in TE
and the proportion of patients with significant fibrosis
regression were 2.5 kPa and 74% in patients with baseline
null-early fibrosis, and 6.8 kPa and 57.1% in those with
advanced fibrosis, respectively. Lledo GM, et al*® studied
260 CHC patients treated with DAAs in Spain (57.2% with
advanced fibrosis). A significant fibrosis regression at
SVR12 was seen in 40%, being more frequent in patients
with baseline advanced fibrosis than in those with early
fibrosis (52.3 vs 22.5%; p < .001). In addition, Pietsch V,
et al conducted a study in 143 German patients with
a longer follow-up duration of 96 weeks, regression of
liver fibrosis was also more prominent in patients with
advanced fibrosis'. Our study, on the other hand, showed
fibrosis improvement in 74.7% of patients with null-early
fibrosis and 57.14% in patients with advanced fibrosis.
This might be explained by different ethnic background,
genotypic distribution, and duration of follow-up.
Therefore, to better understand the degree of fibrosis

regression in patients with early fibrosis, further studies
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are required. There was no report of de novo hepatic
decompensation, liver-related mortality, and non-liver-
related complications in our study, possibly due to our
relatively small sample size, particularly for patients
with advanced liver disease, and short follow-up period.
Mendizabal M, et al. showed cumulative incidence of
disease progression as defined by liver decompensation
events, de novo HCC, need for liver transplantation, and
death, was 3.6% (95% Cl, 2.7%, 4.7%) in a study of 1366
post-SVR CHC patients with a median follow-up period
of 26.2 months'’. HCC is known to be the very important
liver-related event in patients with CHC-related cirrhosis
cured by DAAs™®. A 6-year follow-up study including 25,424
CHC patients in the United States by loannou GN, et al
previously showed HCC incidence post-SVR with DAAs-
based therapy was 0.92 per 100 patient-years". Another
study in 1,270 cirrhotic French patients with mean follow-
up duration of 3 years showed 5.9% incidence of HCC in
SVR patients treated with DAAs®. De novo HCC was found
in 2 patients in our study.

Advanced age and presence of comorbidities,
such as metabolic syndrome, alcohol abuse, and HIV
coinfection, have been shown to influence liver fibrosis
progression”’. We thus hypothesized these factors might
have some effects toward fibrosis regression in post-SVR
CHC patients. The presence of HIV infection and BMI>25kg/
m?” showed significant effect toward fibrosis regression in
our study; patients with BMI>25kg/m” were associated
with less fibrosis improvement while HIV-coinfection
was associated with more fibrosis regression with all

HIV-CHC co-infected patients achieved improvement
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in fibrosis regardless of baseline liver fibrosis status. In
concordance to previous studies, obesity, liver steatosis
and metabolic syndrome had shown to enhance fibrosis
progression in CHC patients™. However, it was surprising
since HIV infection was also earlier known to accelerate
the rate of fibrosis progression in CHC patients, especially
in those with low CD4 count”. Notably, our study
included only HIV-infected individuals who had been
virally suppressed with high CD4 count; postulated that
they had good compliance to medications as well as
relatively good health concerns. This group of patients,
as well, need frequent follow-up in infectious clinics;
medical advice, laboratory check, and health awareness
might be better provided. Further studies are required to
clearly evaluate the potential influence of HIV infection
to fibrosis progression post-SVR.

To our knowledge, we are the first study in
Thailand evaluating CHC patients achieving SVRs with
DAAs-based regimen. Data regarding fibrosis regression
in CHC patients in Southeast Asia, with different ethnic
background and genotypic distribution, was also limited.
The strengths of our study were that only two experienced

and certified operators under the single machine
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Abstract: The Effect of Using Logistic Management
for Distributing Intravenous Solution at Queen Sirikit
National Institute of Child Health

The intravenous solution inventory and distribution system at Queen Sirikit National Institute
of Child Health is managed by inpatient pharmacy unit and transported to service units by healthcare workers. This
inventory is supply for every unit in hospital, resulting in an excessive inventory value. Therefore, the concept of
logistics management will be applied for distribution system. To reduce intravenous solution inventory,
inventory value and resource usage of healthcare workers. This descriptive study was designed to determine
the development of distribution system with logistics management. The data of inventory control and distribution
was collected and compared from September 2018 to September 2020. The inventory value, inventory turnover
ratio and processing time for disbursement were analyzed by descriptive statistics. The distribution system
with logistics management increased effectiveness of inventory control by decreasing in inventory value, inventory
turnover ratio and processing time for disbursement 39.74%, 48.79% and 26.47% respectively. Satisfaction of
healthcare workers and pharmacy officers were 75% and 86% respectively. Using logistic management
for distributing intravenous solution increased the effectiveness of inventory control by decreasing in inventory value,
inventory turnover ratio and processing time. All staff is satisfied because of effectively improve working process
and encourage resource management.

Logistics management, Distribution system, Intravenous solution
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Background: A recent routine practice guideline for nursing care of an intubated neonate in NICU uses a
transparent adhesive plaster to prevent skin injury. However, we have found that unplanned extubation occurred
at a higher rate in 2020 (29.1%). An updated practice guideline was revised. Objective: In this study, we aimed to
compare the rate of unplanned extubation and skin injury between the updated practice guideline and routine
practice guideline Method: A non-randomized intervention research with historical controlled was conducted by
collecting data from 32 cases with routine guideline from October 1, 2020, to September 30, 2021.The other group’s
data, consisting of 73 cases with the updated guideline, were collected from October 1, 2021, to September30,
2022. The data collected from both groups were baseline characteristics, disease, rate of unplanned extubation,
skin injury and followed up to 72 hours after intubation. Multivariable rate regression and multivariable proportion
difference regression were compared between 2 groups. Results: 105 cases were analyzed. Baseline characteristics,
birth weights, birth asphyxia rate, duration of intubation and excessive salivation were different. When adjusted with
statistical methods, updated guideline had a decrease rate of unplanned extubation from 100 times to 4.18 times
per 100 hour of plaster applied time. (95%CI -0.48,36.59 time per 100 hours of plaster applied time) And rate of skin
injury was decreased for 2.3% (95%CI -13.18,8.57) Conclusion: Updated practice guideline tends to decrease the
rate of unplanned extubation and skin injury but there is no statistical significance. More participants are needed in
order to establish the precise results.

Keywords: Prevention, Unplanned extubation, Skin injury
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Abstract: Unit Cost of Itemized Dental Service of
Chonburi Hospital in Fiscal Year 2022
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Background: The situation of the epidemic of Coronavirus Disease 2019 affects the price of dental materials
and improvement of the ventilation system for safe operation which affects the cost of dental services. Objectives:
To analyze the total direct costs and the itemized unit cost of dental services of Chonburi Hospital in the fiscal year
2022 compared with the 2016 fee schedule of the Comptroller General’s Department and service fee of service
units under the Ministry of Public Health in 2019. Methods: This research was a retrospective descriptive study
by using total direct costs instead of total costs. The sample was dental service activities performed in the dental
department of Chonburi Hospital. The tools used in the research were data collection form which composed of 4 parts:
(1) quantity of dental services, (2) compensation, (3) material cost and (4) depreciation of dental equipment and
building record form used for service in the fiscal year 2022. Data were analyzed using descriptive statistics: percentage
and proportion. Results: The cost of dental services in the fiscal year 2022 has a ratio of labor cost to material cost
to capital cost equal to 72.44: 13.53: 14.03 by prosthetic dentistry, endodontic therapy and periodontology have the
highest unit cost, respectively. Conclusion: The unit cost of all dental services of Chonburi Hospital is higher than
the 2016 fee schedule of the Comptroller General’s Department and most of them are higher than the service fee
of service units under the Ministry of Public Health in 2019.

Keywords: Unit cost, Itemized, Dental service
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Abstract: A Case Report of GBS Meningitis in Healthy
Adolescent
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Streptococcus agalactiae (Group B, B-hemolytic Streptococcus; GBS) is a common causative agent of infection
in pregnant women, newborns, and children less than three-year-old. GBS consists of naturally colonized bacteria
in the gastrointestinal and genitourinary tract of adults. Invasive GBS infection cases in non-pregnant adults had
been a two to four-fold increase in the last two decades. Commonly, those were indiviuals with underlying disease;
diabetes mellitus, cancer, immunocompromised, and immunosuppressive drug use. The most common manifestation
of invasive GBS infection is primary bloodstream infection (bacteremia without a localized source). While localized
GBS infection, skin-soft tissue infection (subcutaneous abscess) is the most frequent form. GBS meningitis is a rare
condition in adults (incidence is approximately 0.15 cases in 100,000 persons), additional reported risk factors are
craniotomy, cerebrospinal fluid leakage, infective endocarditis, and sexual intercourse.

This case report described GBS meningitis in an uncommon aged group, a male adolescent with no underlying
disease and risk factors. He presented with high-grade fever and severe headache. GBS was identified from cerebrospinal

fluid and blood culture, leading to a confirmed diagnosis of GBS meningitis and bacteremia. Appropriate antibiotic

and supportive treatment were given to this patient. He was in complete recovery without sequelae.

Keywords: GBS meningitis, Group B streptococcus infection, Streptococcus agalactiae infection

UNAQYD

Streptococcus agalactiae (Group B, f-hemolytic
Streptococcus; GBS) Wudeuunilidenelsaiinudeslu
nafadiefiduiudfunisfiasss msenen udseaon way
nsfndeludnmsnusnifn safadnongiosntt 3 ¥ Wil
AUFITUYIF (colonization) Azagludlduarluszuumaiu
Haanzvosylng wazeioazduiugans sruaugied
Amsfindeunssanide aBs luflvaiilaifiassiiultudi
a9ty 2-0 wilutae 2 nmssuiiuanlaedulvgjvesian
widniaeiTlsnuse i wu ummu s gidufuunnies vde
TennagiduiumsfndelunssuaioslngUsamndum
nsRmevian (primary blood stream infection) Lﬂug‘ULLUU
finuvosiianvesnshnideluglnyitlisinssd daunsinide
GBS 1ozl (localized infection) fiwuvssfoiduititiam
(subcutaneous abscess) d@run1ziderfuauesdniay

126

N8 GBS (GBS meningitis) Tuglvanuiiey (A1uynegi
Uszanay 0.15 Tu 100,000) Tnetladuidesveingidnnula
fin nsHAnnzvan@sue (craniotomy) NMssivestlvdunag
(cerebrospinal fluid leakage) nsAalgadiiilaidonala
(infective endocarditis) kagnsineduius {udu
nsdlAnuiunisenueaiUieiniogumelne
91y 14 T wissdlifilsauszdndn Wiidedeides
ulsenenunameldas Uinfswesunss nameeluhludunds
= E1 ~ Y Yo aa o 1 & A v
wazlufonTwie GBS Jalasunmsitadeindubionuaes
U d’l 1 U = a d’l & U v
SNEuINWe GBS Swuinsingelunszuaiden fUaeld
FugtiuzuaznmsauasnyiussAulszaste vz ay
I a
UMELUUUING
o o W A v ) & a
Ardad: WeuanasdniauaInienuniiie,
nsfdeansulnnenfaniud

Jsaisnsumsiwng Ui 48 aduid 3 nsnniAW - NUYI8U 2566



Introduction

Group B streptococcus (GBS) or Streptococcus
agalactiae is a common causative agent in newborn
and early childhood infections related to childbirth
contamination'. Invasive GBS infection in a non-pregnant
adultis commonly found in elderly, immunocompromised,
or severe underlying patients. There are wide-range
manifestations of invasive GBS infections; mild to
severe diseases such as urinary tract infections, skin
and soft tissue infections, pneumonia, bone and joint
infections, and bloodstream infections including a rare
form of disease-meningitis”. This case report described
GBS meningitis in the uncommon aged group; a male

adolescent with no underlying disease.

Case History

A 14-year-old male patient presented with severe
headache and high-grade fever for three days associated
with retrobulbar pain, neck pain, myalgia, and poor
appetite. His past history was unremarkable. Physical
examination revealed that he looked sick. His vital signs
were: body temperature of 39.2°C, blood pressure of
122/59 mmHg, pulse rate of 100 bpm, and respiratory
rate of 22/min. Neurological examination showed stiffness
of the neck and photophobia. There was no abnormality
detection on other system examinations. Laboratory
results showed a white blood cell count of 16,900 cells/
uL (78.8% of neutrophils, 12% of lymphocytes, and
8.7% of monocytes), hemoglobin 12.6 ¢g/dL, hematocrit
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38%, platelet count 378,000 cells/uL. Urine analysis and
electrolyte results were unremarkable. Lumbar puncture
was done on the first day of admission, revealing clear
and colorless cerebrospinal fluid (CSF), open pressure of
32 mmH O/closed pressure of 30 mmH O, few red blood
cells, white blood cell 688 cells/ul (polymorphic cells
81%, mononuclear cells 19%), protein 66 mg/dL, sugar 55
mg/dL (DTX 121 me/dL, ratio 0.45), negative gram stain,
fresh smear, and latex agglutination of Streptococcus
group B, Hemophilus influenza type B, Streptococcus
pneumoniae, and Neisseria meningitidis. Blood culture
was also collected. Other laboratory results were BUN/
Cr 8.3/0.79 me/d\, LFT: TP/Alb 7.49/4.08 gm/dl, AST/
ALT 13/24 U/L, TB/DB 0.56/0.17 mg/dl. The empirical
antimicrobial agent was ceftriaxone. After blood culture
reported gram-positive cocci in the cluster, vancomycin
was given to the patient. CT brain with contrast
imaging and chest radiography showed no abnormality
detection (Figure 1). Forty-eight hours later, hemoculture
and CSF culture identified Streptococcus agalactiae
(Streptococcus group B) as sensitive to penicillin,
ampicillin, ceftriaxone, clindamycin, and vancomycin.
Ceftriaxone and vancomycin were discontinued, while
penicillin G was started due to susceptibility testing results
for a full course of 21 days. An echocardiogram was done
to exclude infective endocarditis; the result was normal.
The clinical of this patient was improved correlated with

the fever subsided (Figure 2).
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Figure 1: This figure showed the normal chest radiography (A) and CT brain (B) of this patient.
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Figure 2: Vital signs form showed the trend of temperature and pulse rate of this patient.
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Discussion

GBS is the leading cause of illness and death in
young infant® naturally colonized in the genitourinary
tract and Gl tract of adult’. The global incidence of
GBS in young infants is 0.49 cases/1,000 lives births”.
The clinical manifestation of invasive GBS disease is
bacteremia and localized infection. Primary bacteremia
(bacteriemia without focal infection) is the most
common form of invasive GBS infection. Bacteremia can
occur secondary to the localized source of infection®".
Risk factors of invasive GBS infection in the adult are
pregnancy, elderly, and comorbidities such as diabetes
mellitus, malignancy, cirrhosis, HIV infection, steroid
intake!, neurological disorders, heart disease, kidney
disease, liver disease, smoking, alcohol abuse, and

immunosuppressive conditions® ® *?

. For GBS meningitis
in non-pregnant adults, the reported additional
predisposing factors are craniotomy", cerebrospinal
fluid leakage, infective endocarditis*, and post-sexual
intercourse”. Although the increase of invasive forms of
Streptococcus agalactiae infection in non-pregnant hosts
worldwide (from 3.6 cases/100,000 persons in 1990 to 7.3
cases/100,000 persons in 2007)°, GBS meningitis is still rare
in previously healthy young adults with no comorbidity or
immunosuppressive condition. The estimated incidence of
GBS meningitis in adults is 0.15 per 100,000". This patient
diagnosed with GBS meningitis with bacteremia is a male
adolescent with no underlying disease and identified
risk factors (negative echocardiogram and history taking
such as previous sexual activity or illness except that he
went swimming in a waterfall one day before the illness.

A fresh smear of CSF was done to exclude Naegleria
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fowleri: a common ameba found in freshwater leading
to primary amebic meningoencephalitis. Although there
is no association between GBS infection and swimming
in a waterfall from the literature review, an outbreak
was reported in 2017 related to raw consumption of
improper preparation of fish in Singapore'’. The clinical
manifestation and CSF profile of GBS meningitis are not
different from the other bacterial meningitis'®. In this case,
the definite diagnosis came from culture confirmation
of both blood and CSF (latex agglutination negative).
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Conclusions

Streptococcus agalactiae can be a causative agent
of invasive disease not only in newborns but also in adults.
Although invasive GBS infection in non-pregnant adults is
commonly found in hosts with chronic medical conditions
or decreased immune function, it still appears in healthy
persons without risk factors by unclear mechanisms. GBS
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treatment with appropriate antimicrobial agents and

duration leads to a good outcome.
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Saliva, seminal fluid, sweat, or blood stains indicate different kinds of interaction between assailant and victim.
The identification of biological origin of the tissue and body fluid collected from the crime scene or forensic evidence
is crucial for criminal action reconstruction. Conventional analytical methods for body fluid identification consist
of presumptive test for preliminary screening purpose and confirmatory test. The sensitivity of these conventional
methods is usually the ratio of 1:400 to 1:100,000 dilution of the original body fluid specimen. There are also several
limitations of the conventional method, such as long turnaround time, low specificity, and high amount of specimen
consumption. Tissue-specific mMRNA analysis has been recently developed and applied to identify body fluid and
tissue type. Analytical sensitivity and specificity are greatly improved. It also enables the detection of multiple
body fluids in a single reaction, significantly decreasing the specimen consumption. The analytical technique is the
amplification of targeted nucleotide on specific mRNA strand by a PCR reaction. After the amplification, several novel
detection technologies are applied.

Keywords: mRNA, Tissue and body fluid identification, Forensic RNA analysis, Biological trace evidence
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Body Fluid

Gene

Blood SPTB HBB

PBGD ALAS2

HBA ALOX5AP

Menstrual blood MMP11 MMP10

MMP7

Saliva STATH HTN1

HTN3 PRB1-3

PSA PRM2

PRM1 SEMG1 and SEM2

Vaginal secretions HBD1 ESR1

MUC4  Lactobacillus gasseri
DCD
CDSN
LOR
KRT9
Seminal fluid TGM4

Reference genes ACTB 18S rRNA

GAPDH TEF

AMICAL
AQP9
ARHGAP26

PRB4
SPRR1A

Lactobacillus crispatus

UCE Ribosomal protein S15

G6PDH

Endpoint RT-PCR (Reverse Transcription-
Polymerase Chain Reaction)

sadlananaliudaludesiuinluanavesensiduie
o < aa I3 N = o & v °
fonvazilulnwaiiedlelnaansinsr Jsuduaziosinnig
duarwithndlolvdaendeoenuuuuifiuiinainensidue
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A599LAT129 MRNA marker lunisseyviinansdandad
Fonauluszdvanalasianizegisdauumslunisuanad
fansunnsailuusiazUssma snifunguussva EU Sadu
finsWamnszuunstinguu (scoring) amnandedeluns
wlanalnen193AI12YinanI8 mMRNA marker Ma1efIdmsy
nsszyasdavds 1 e Fmsnsrauuuildsumsiluly
39l URnasAtuineunsudlulssinasasiaua
Tnel Netherlands Forensic Institute (NFI) fausit) .61, 2010
Hagtiumedsiivlsnafeuiiamamannieves NF
9¢1A5UN15m52979AT 18 MRNA marker aghalsindalsifinng
WLNS AR5 IS nses e ilUlaluafisig o 934
TuUsemadu 9 sgnadumanis dwsululsemealnedsldny
hsanilafideliuimansislinnesiszyvinvesansfamas
1nen1519% mRNA marker

TusﬁgumauﬁuaamﬁagwLLu’mwﬂg‘jﬁ&ﬁw%fumsmw
Arnpieuesiouemmaia gRT-PCR uduazdoaiinig
normalisation reference genes Aouldauasadielilananis
nadeuTitdetiolasfnfionuuumaiin MIQE-guidelines
(Minimum  Information for Publication of Quantitative
Real-Time PCR Experiments) %ﬂﬂi@u%mﬁiu@iimﬁzﬁm
Y9915 U819 NsnadeuauldlavesisSnisageu
(Validation method) nsaAsing 5| UTUNITNAADU WAy
nsiAsIEdeya d1MSuNITLUaNaN1INTINIATIERLUY
qRT-PCR fatusmnagiiaun wazth mRNA marker iloszy
slaansdandsuifuuumaunsgiudmivlszmdlng
Raumsiefesadsuivhnaspudusiisnsainosidue
N1SVAEBULEAIDBNUBY MRNA N13ngIvaauauldlives
Reference gene @115UN19911 qRT-PCR A193LASIEING
NISLUSHA LAEMTTBNUNA TIaNT3¥ Inter lab comparison

Aaa o s

neluasevienadfinugemans

dasJ (Conclusion)
n53eyviinvosansAandninsameuywefinuly
anuiiinme uazingnenusiunumddglunislimnudiu
Tumsdfinyeg9de fesainaiin waziiunvesiaegig
ansfandsiinsranvanunsalfuizuadiddylunisdeules

Jsaisnsumsiwneg Ui 48 aduid 3 nsniAW - AUYI8U 2566



sUuuulunsnsgvanuiansergrsauisannsaldidy
fustgdumgnisaifiiatuldiduegied Tutlagtudeldd
MINAILIENTIATIE MRNA marker d19$UNIATITEYTTN
ansiandaiioldnaunuisnisnadeunuusaindslsifinang
Sumzsoriinvesansfnnduaznssuaunsageus ey
GT’Ja‘a"m‘ﬁ'ﬁ]ﬂfﬂum'imaﬁ]ﬂqﬁ]ﬂu%umum'a q ludnae
Foldiussuitdfyresnsnsatiaseyt mRNA markers Lo
5EUBIAUDII0E19TININ ADAINITONTIVTLYRUNUEE AT
Fanddldvanevdadionsiuiiseniissnduien wazd
ansnynsrTleneitidueiiiossyfususyanalag
TdshogadsdinaieuléBngy n3nsI93Las1zs MRNA
marker fan1saTIamddulUaTeISSuet el
mMsvsdeuLdirusnesaidadevseansimdusazaln
Fateladndunisnagevlusydududu (confirmatory
method) uaﬂmﬂﬂﬁalﬂumﬁmaﬁmswﬁﬁﬁmmhqqmm
3aldUsundsdnsiafivadndooniy madani
eafiRnsfitesnianlddmiunisnsa mRNA marker it
seyriavesansiandsluagiuldun nsnsvlinsevisng
wAllA Endpoint RT-PCR, Quantitative Realtime RT-PCR
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Abstract: Digital Devices for Detection and Diagnosis
of Cardiac Arrhythmias
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Electrocardiography is currently the standard method for diagnosis of cardiac arrhythmias. However, digital
devices have been developed for detecting intermittent cardiac arrhythmias. These devices are classified following
heart rhythm detection technology into non-ECG (photoplethysmography) and ECG-based digital devices. In 2022,
the European Heart Rhythm Association has recommended to choose ECG-based digital devices for diagnosis of
cardiac arrhythmias while non-ECG based digital devices may be used in patients with palpitation and a low likelihood

of cardiac arrhythmias for excluding cardiac arrhythmias if normal heart rate and rhythm is found. In such cases,

investigations should be conducted to identify causes other than cardiac arrhythmias.
Keywords: Digital, Arrhythmias, Photoplethysmography, Smartwatch, Handheld ECG
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Aatuduafinsnld nsanzauiaunifiiaduuen
Tsserunald gunsaiidviamandannsaudsoenidugunsal
Aliuansnaiduadulnitvinledddndnnsvesnisiauia
\dendreduasuazaunsaifinansnaidunduluiviilae
Tu¥ w.ei. 2565 annmiusdanenisiiurewilauvsglsuldsen
Fuugihliunmdanansadenligunsalddvaiuansuaiiy
adulwihilaussneumsitaderladiufindine dugunsal
Adviailiuanssaiduadulifiiileenaldldlunsdiiiionnis
Taduusiasdoanmmaninladuindmzdes og1slsin
91NUANLAIALAABUYBIN AT IEgUN SRR a1 YT
nsmsasheaduliigila 12 lead ECG wagdudusounme
genadianudngylumsidadelsamiladuindmg
AdAey: AFYia, WlawuRndwg, n1sindsunaden
feduas, uiiindaasey, aaulwilhlawuuldilene

unth

msnsaanauliiiila (electrocardiography; ECG)
foduitumsgilunsifadelsafilasufindans 1wy atrial
fibrillation (AF), ventricular tachycardia (VT) n1sns2alag
Banan fUedidndudoniumaunaiilsmeiuia
winvauzivhnsnsadutdiiiaglsifionnisladu enaviils
arvliwudnuaizues ECG fiiaundls dagugunsaindvia
(digital devices) lasunisimundusgraann lnganiy
gUnsaliigftheanunsoanilafndnasniian Ssuonanazyils
anansadamudnuazYes ECG fiRnundlurisiiifiaedionnis
Taduldudn Saasilugmaguasnufineiimnzansioly

yiavasgunsaiiiiansradunisiduvasiialanuy
WAWI

J990ugunsalfdvia ensiadunisiiiuresiila

it
AU15a6 UL MALElagN T luNNIATITIMILAISH UVBS
wiladu 2 ngu’ Ao

1. gunsaifiliuanwwadundulniiiile (non-ECG

based digital devices)




2. gunsalfuanwaldunduliiile (ECG-based
digital devices)

gUnsaladviaillsiuansuaidunaulniiniala (non-
ECG based digital devices)

qﬂﬂiﬂjﬂlﬁﬂﬁ’lﬁwﬁﬂmi‘um photoplethysmography
(PPG) TawA191 photoplethysmograph fis1ndnyiniaIn
AWININAINATIN photos (Was) plethysmos (Ve18) Laza1in
graph (Few) oswfuFmnedinsdewveenaiiiatu
Tnmswasuulaseuas Tumenadnldendendnnisian
Wlumsduiinnsivasuuvasmslaveadesiusameiiiniu
lunragdemensduvesiila’

nsvhauesgUnsalvinildnduuadiung (infrared
light) 7iflanseniadn 900 wiluwns Jeasdfudosndny
WageeNLN9IN photodiode wazdifasu (photodetector) wie
Sansdsuntamesnnuduvesnduuas Tneduiusiuns
WasuulawweslSusasdenlundasdonsnsduresiila
LLazLLamaaﬂmﬁJugﬂﬂ?%u (waveform) 6’1'031J17i 1

Systolic Peak

~a

AUge (amplitude) W89 systolic peak UL
mMswAsuulasesUiinesidenluusas Somvesdnasiiniu
funadifinigin mndendiiiuiniviinuunn azgadu
pduadlinnYili photodetector arandimosrduuadliaras
Tumansaiudnu vnﬂﬁmmlﬁamﬁmumﬁasznz@,ﬂ%ﬂé"u
wasléiariili photodetector Samnadiwesnduuadlainn
17 winilua$radu tachogram Fegud 2

nswasuLUaswes waveform Rlaiasianeiios
azrhliin3esauisansradudnesniedimzninduves
Wlafiinun® Wu possible AF® Taudsnnufinunfininnns
wuveshlaludnwarduiinulduey wu multifocal atrial
tachycardia (MAT), atrial flutter (AFL) with variable
atrioventricular (AV) conduction, atrial tachycardia (AT)
with variable AV conduction, premature atrial contraction

(PAC)/premature ventricular complex (PVC) 1usiu

Dicrotic
notch

Diastolic Peak

g‘dﬁ 1 LLamgiJﬂé"u (waveform) 989 photoplethysmography et x L*fJummqq (amplitude) vo4 systolic peak

Ay y LfJ‘umqui (amplitude) ¥@4 diastolic peak”
(7: Curr Cardiol Rev.2012: 8(1): 14-25))

Photoplethysmography (PPG) Signal

| |

1250Ms  783mMs 920Ms
Tachogram: Series of Inter-peak PPG signal intervals

gﬂﬁ 2 uansn15ih photoplethysmography wnasnadu tachogram®
(7 Circulation.2022: 146(19): 1461-74.)




arededninanuannisinauvesgunsalusesnnil

flsianansouansdnuagves ECG Ailaund sauddlianunse
arvduAAnUnATinT U aResu AR ST
fensdinsvihevesiilaviessanfuasdfnasainase 1wy
AFL with regular conduction, AT with regular conduction
vilidensranumnuiinund fuhedsdndusseddsuns
5219628 12-lead ECG w3ogunsalfdviaiinansnaidu
adulniale (ECG-based digital devices) wiofudunis
adusLaue’

guUnsaladiiaiiuansuaidundulniiniale (ECG-
based digital devices)

qunsaRwandansnsouansuavesedulwihiily (ECG)
Tnewuseanidu 3 ngu Taun

1. Handheld ECG \ugunsaifigldnusoddtifionn
wazineunziidaiavesgunsal aiindnnislndidesiunisin
lead | 58MINUVUFIBUALIIUYINDIN standard 12-lead ECG
Flaguil 3A gUnsalunsTudsanansauansnayes lead Il Il o
limb leads Wmmaiuinlasnse Finuusiugn accuracy)
vosguUnsalafindiaztuatiiu algorithm Alduana, nauild
gunsal, annzluvaeiligunssl uazuwmdiulana’ il
dowgunsalmariluldruenanumsuanafiaandouls
Tuvnansdl wu mseunavesedulrliilefifidnunzes
possible AF ugusiaseuandu sinus rhythm with PAC and
PVC fiaguii 4

U7 3 uansgunsaliddviafiuanwardunduliiinhile (ECG-based digital devices) uslazainiIouiisuiunsnsio
12-lead ECG A. Handheld ECG*® B. ECG patch®® C. Smartwatch ECG>®
(17: Circulation.2022; 146(19): 1461-1474., J Atr Fibrillation.2021; 13(6): 20200446., Braunwald’s heart disease:

a textbook of cardiovascular medicine (Twelfth edition. ed.). Elsevier.)
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35Ul 4 uana tracing 7161970 handheld ECG wanswaindu possible AF usia3a 9wy sinus rhythm with PAC

and PVC

2. £CG patches Wugunsaiiinuuniionsiudng
fnannslndiAesiun1sfn precordial lead 91 standard
12-lead ECG faguil 38 lavgunsajudinilinanisnsiauay
3%5&1%%Lﬁuﬁﬂé’qmsﬁﬁmmgﬂﬁaﬂ (validation) wsidl
fadnitafio orgmislinuvesiunmeireuiediu gunsaifosda
Tuwvainiitonfufieandayqiusuniu (artefact) wazds
lagnansadnanemuansnssnwle’

3. Smartwatch ECG \Jugunsalfieenuuuaile
anllduuuuninidetie”® lnwanliidesiotnmils uaziilony

asndudnuagaaulniivila dldmasdediiitedntimil

unzUaveIuIing (watch crown) Usesnad 30 1l §eqe
Tinawidlouniunsin lead | SENINMVUTIBLATUIUVIIRN
standard 12-lead ECG ﬁdgﬂﬁ 3C

gunsalvilntlazuansdnunzues ECG Wfuuumihdn
W walanansouanavietufinnasinuuenndiaduuy
Insdwvislodie itedssieliiunmeldidnine' dosrinvesgunsnl
ilaiife mInudyanasunIu (artefact) eveningunsal
WUV ECG patches wagdliianansonaununisnsianduluii
walafe3BunmIguuuy standard 12-lead ECG® uananil
fanumsudanaiiniaedeu Wwuludiidu AF sndidasims
wurasialatiosndh 50 videunni 120 adaeunit gunsal
silnilonaaslinvanaindu AF (false negative) LULABINY
dnwaugnisifuresiilafiiaunfuuy PVC fiuntes q wie
Mobitz | second-degree AV block qﬂﬂizﬁ%ﬁﬂﬁmﬁmmwa
naindu AF 16 (false positive)® faiugssndudedldunnd
Juduianadudumsidadosiuieiaus’




wuMINIATINTAREE U laduRnd gAY
aunsalfdvia (digital devices)

Tul WA, 2565 @UNTUSIIMIENITAUYRIRIlIUN
glsU (European Heart Rhythm Association; EHRA) 161
wugihliannsaldgunsalddvaiuanmwadunduliiiile
(ECG-based digital devices) suAlademladuinismngla
wazvnnsaiigrefiennsladuiasdoaimmannisisiuyes
wlafiiaundves e19ldgunsaidviatiliuaniwaidunay
Infiala (non-ECG based digital devices) naunuls lneg
mnnugnTuardangnMssiuvesiilaung asvilviunng
ansonsIIamsduveensladusely’

dwsunslinugunsaifdviaiiiosnitedediaeiiila
WuRndanz wiseondu 3 nquaudnvarvesmnuinung
Afosasde loun

1. msnzaeiiedegiaenialaviosundinaa (AF)

muruztvesauaulsailaurisylsy (European
Society of Cardiology; ESC) lonsianuainufinunfives

sarmin HRM recording

Heart Rate
Max 169 bpm
Mean 115 bpm

B B e T e o B B e B N oA Pt

adulniialawiin AF Aldngunsaifiuanssadiundulyinile
(ECG-based digital devices) uruni1 30 3W# wwndauisa
Afladun1iz clinical AF loiviudt usiwinifunaaingunsal
favailiuanwadundulniiila (non-ECG based digital
devices) lifasdeinenafinmzaes possible AF S99
fudude 12-lead ECG 3nmds’

2. msnsividedegvgialaviesa g uindnay
(ventricular arrhythmias) uagiiuasmunas (syncope)

msidenltaunsaifidviaiuanwaiduadulwiiisila
(ECG-based digital devices) fianusauansuafiuansie
5% VT AU supraventricular tachycardia (SVT)'lg
Faguit 5 ailifthe VT enafinmzmnudulafion (VT with
hemodynamic compromise) auvinliUaeiduaununaf
(syncope) Falsimanzanitazidenligunsaliidesendanisng
tuiindorsshnansiate lunsdlimadenldgunsaifiiu
ECG patches @sanansansia ECG Ivaiflowmanaialag
Liisfesendunisnaduiinaingdae’

U 5 wansaaulwitwinla (ECG) 9ngunsaifaviaiiuansuaidundulniiniile (ECG-based digital devices) wuin

Wu supraventricular tachycardia (SVT)*
(#u1: Europace.2022; 24(6): 979-1005.)

3. m39sa9didadegUrenden sledunardianiy
ﬂ’ayamﬂﬁwm‘?f'was (pulse data) 971 mobile application

Yagtulinsldaunenndinduuuiiefodeilianiy
o v =~ o g v A v, a
ToyaNSAUVRIWNAT (pulse data) ilviilegUaeilonnsla
au windaglianunsansuisdnuazvesrauliiiilaniie

Undlel dstiuiietiglumsitadevesinmg msnsivaeugi

wonnAatungUasldeuiidmianunsaligldnudildudin

wandnlevell wasuuzihWitheduiindeyanisvinAansau
#19 9 (activity data) luvsfifionnisladusausne Foyasendn
sziliwmmdanunsatnminseiaaunseldodu Wy wn
Wnensluriseaniasmefazannsavenlainialadug,
Wunasnannisesniidinie wimndennislutnsindailein
vieueu fhasdeienaiinmyinladuin fenisu Sins
Iasunsanamedssuiietudunmsidadunely?




unasu
Uaqtugunsalidvialiidnaniiunumlunisyieitade
aeiladuindmie IneanizgunsalNaunsouaning
Wuaduluieila (ECG-based digital devices) faanansal
a v 44' o aa ad vuy oo
eavdunvesdnuaeadulnihmlafiinunfideswiuldesed
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