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Abstract: The Effectiveness of Using Single Port
Laparoscopic Appendectomy Versus Single Incision
Multiport Laparoscopic Appendectomy

Sunthorn Teerapattanapong, MD.

Department of Surgery, Kalasin Hospital, Mueang Kalasin, Kalasin, 46000

(E-mail: Sunthorn.TE@ cpird.in.th)

(Received: September 30, 2020; Revised: February 18, 2021; Accepted: February 19, 2021)

Background: Acute appendicitis is the most frequent disease found in acute abdominal condition. It is
generally recognized that laparoscopic surgery resulted in less pain than open surgery. There are two techniques
of laparoscopic surgery, including single port and single incision multiport. Objective: This study aimed to compare
pain score, morphine consumption and length of hospital stay between single port and single incision multiport
techniques. Method: The randomized controlled trial was conducted on 120 acute appendicitis patients who had
a laparoscopic appendectomy from 1% January to 31* December 2019. After obtaining ethical approval and written
informed patient consent, 120 patients were randomly assigned into two groups, including single port group (n =
60) and single incision multiport group (n = 60). These two groups were compared for demographics, morphine
consumption, pain score and length of hospital stay. Results: Regarding the personal information of patients in
both groups were no differences in terms of age, gender, BMI, ASA classification, types of appendicitis, duration of
symptoms, operative time and operative blood loss. The results also revealed no significant differences in post
operative pain after 8, 12 and 24 hours. The average pain score of the single incision multiport group after the 8, 12
and 24 hours of operation were 5.27+2.36, 3.53+2.27 and 2.13+1.60, while mean pain score of the single port group
after the 8, 12 and 24 hours of operation were 4.33+1.97, 3.17+2.04 and 1.91+1.51 with the p-value of 0.025, 0.338,
0.626 respectively. The mean length of hospital stay between single incision multiport and the single port group
was 29+12.32 and 25+7.74 hours respectively with the p-value 0.038. Conclusion: The single incision multiport
laparoscopic and single port are easy technique, economical and had no differences in post operative pain score.
Even there was a minimal different in hospital length of stay between the two groups but it was not affects daily
hospital cost or hospital bed occupied.

Keywords: Single port laparoscopic appendectomy, Single incision multiport laparoscopic appendectomy,

Acute appendicitis, Post operative pain
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Characteristics single incision multiport single port p-value
(n = 60) (n = 60)

Age (mean + SD) 44.87 + 18.38 44.08 + 16.99 0.945
Male gender (%) 26.7 16.7 0.662
BMI (mean + SD) 24.66 + 3.62 21.17 + 3.95 0.753
ASA classification (%) 0.971

| 86.67 83.33

I 6.67 8.33
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Characteristics single incision multiport single port p-value
(n = 60) (n = 60)
Type of appendicitis (%) 0.686
Inflamsmation 60.0 50.0
Suppurative 20.0 25.0
Gangrene 0 8.3
Rupture 20.0 16.7
Onset of symptoms, hr (mean + SD) 31.4 +24.47 18.83 + 24.79 0.276
Operative time, min (mean + SD) 26.53 + 5.09 26.83 + 6.13 0.454
Operative blood loss, ml (mean + SD) 1.87 + 1.36 2.00 + 1.48 0.847
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Outcomes single incision multiport single port Mean diff p-value
(n = 60) (n = 60) (95% CI)

Dose of morphine used (mg) 1.80 + 3.37 0.58 + 1.38 1.22(0.31 to 2.13) 0.0009"

Pain score at 8 hr 5.27 + 2.63 4.33 + 1.97 0.93(0.12 to 1.75) 0.025°

Pain score at 12 hr 3.53 +2.27 3.17 + 2.04 0.37 (-0.39 to 1.12) 0.338

Pain score at 24 hr 2.13 + 1.60 1.91 + 1.51 0.13 (-0.41 to 0.67) 0.626

Length of hospital stay (hr) 29.00 + 12.32 2517 + 7.74 3.83(0.21 to 7.46) 0.038"

Values are presented as mean + standard deviation, * Significant level at p < 0.05
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Jadfinvesnuidefie awinanuuinduniny
JaniiUaeuen (subjective data) wavgUheusazauil pain
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Abstract: Prevalance and Risk Factor of Hearing Loss
in Type 2 Diabetes Mellitus at Priest Hospital

Terapat Chongsatja, MD.

Priest Hospital, Khwang Thung Phyathai, Khet Ratcha Thewi, Bangkok, 10400
(E-mail: ent.priest@gmail.com)

(Received: July 10, 2020; Revised: November 30, 2020; Accepted: December 30, 2020)

Background: The hearing loss in type 2 diabetic mellitus (T2DM) are slowly progression, with do not affect
to communication in daily activity. There are many risks that affect to hearing loss, e.g., age, gender, duration of
diabetic mellitus, blood sugar level and body mass index (BMI). Objective: The purpose of this research was to
study prevalence and risk factor of hearing loss in type 2 diabetes mellitus at Priest Hospital. Methods: The study
design was retrospective cohort study. Forty-six patients, type 2 diabetes mellitus in diabetic mellitus clinic, were
audiogram test. Information of patients were collected from medical records. Results: The prevalence of hearing
loss was 82.60%. High frequency hearing loss was the most level of hearing loss, right ear was 43.50% and left ear
was 45.70%. The factor of hearing loss in type 2 diabetes mellitus were age and the duration of diabetes mellitus,
which were significant difference (p-value < 0.05). The average age of both-ears normal hearing was 46.63+9.94
years and hearing loss was 56.50+9.87 years. The average duration of diabetes mellitus of both-ears normal hearing
was 2.79+1.39 years and hearing loss was 4.56+2.66 years. Conclusion: The high frequency hearing loss was the
early level in the type 2 diabetes mellitus patients, which did not affect in communication of daily activity. Thus,
suggestion is to have hearing screening in type 2 diabetes mellitus.

Keywords: Hearing loss, Type 2 diabetes mellitus
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Aufiuianie (body mass index; BMI) dnguszasa: finw
Anugnuardafeidsesnisgydonislisulunseasdlsn
a A aa = Az a o v o
wmuetaf 2 35015 MsEnwiilunisidenuudounds
(retrospective cohort study) ldnsiiufeyaivsuileu nsan
mslisuluthensvanlasunsitadedulsaumnueiia
1 2 MAenuEasNE o AFNNALIALLIMITULNLNDIEINTIY
lsangunaassl 91wiu 46 JU wa: wizasdilsaluvuyile
7 2 dmsgaydenisladuiosaz 82.60 wugadsnislaty
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AUEs (high frequency hearing loss) 11N%&dA 1971
Jeway 43.50 yde Teuay 45.70 Yaduidesvanisgadenis
Iagulunszasdlsauueiiafl 2 Adanuuane1eegl
Wed1Ayn19adif (p-value < 0.05) lawn o1e uarszeziIa)
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vowytuly fedewaliifinnneguidonisldau’ nsgade
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asutu Lt ladmalufitidsssununiedledifyavatsau
st sinsdned Wudy’ sunissnulgmnsleduas
Shwmnanvglaegnislden vsensidn uisweanasly
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wensanmuesyiuly §ulstamyuasssuuUszanaiy
nans TneameUszamiudeadeumusodu dulugjazsnm
livneve® * anuduiudseninanmisgaydenislasuiulse
WU Diniz” Adebola’, Sriprasert’, Ren®, Gupta’ Wuaonadaa
11 Msgadenisiaduiulsauvinuiiauduiusiy
ﬁqﬁﬁaﬁ’aﬁﬁmmﬁ’uﬁuéﬁumsqzytﬁamﬂﬁ@ulué’ﬂaaISﬂ
winnudslifideaguiitaauainnsasunuasianig
Fuiutinvomszadlutiagiu Wueandsaninislsal
fasioisess wu Tsawimiu Tsaanudulafings Tsndu
Jusu gaunsallsaumnulunszasd wulesay 10.42'°
11.20" %ﬂgﬁﬂﬁﬂ%ﬂ&lﬂﬂﬁaﬂsstﬂ wusesay 6% 7.90° 30w
PnatagUIeuenlImeIUaaE WA, 2557 U9 W.A. 2562
wuilsawmmuegly 3 dfulsausnuagsidnnugiediy
Junnd uardmunliusiuunszasflsaumugade
nslBuiuty Fedewansznusdonisusznaufanssamis
aw1 nuideilddnmanugnuestaiodsmemnisgads
nsliBulunsasilsaumuadod 2

Saqua:3sms

nsanuiidumsisouuudounds (retrospective
cohort study) tleAnuamrnuasdadeidssuesnsgade
nsliBulunszasilsaumueiod 2 Tnsnsiiudeyarae
Tsmummuannwsadou nansansliou fuseumseiiu
nsifiudioya Usgneuse wiasdiildunisitedeidulsa
wWWiag 2 (ICD 10: E112-E119 Non- insulin- dependent
diabetes mellitus tmuviialsifadugan) fnfnnuns
Snwmadinlsauman Tsaneruiaess dausudl 9 unsiau
s ufl 12 wquane w.a. 2563 01gRaud 30 - 70 Y S

a6 3 FaslalFsuitasornummddulsamaldun yiunans
anL&u (chronic otitis media; COM), Lﬁ@LLﬁ?ﬁg%xQ (tympanic
membrane perforation), sduylﬂa“lum%u’unma (cholesteatoma),
Heviuanoadniay (meniere’s disease), lsnfiuyuinznszgny
(otosclerosis), mwmlﬂuﬁwfa‘lﬂ (ototoxicity), mwﬂj’ﬂ
Tuytunans (middle ear effusion), nsgapdenislédudng
W83 unilateral sensorineural hearing loss), miqzyLﬁEmﬁ
Iaduandudaidesas (noise induce hearing loss) &Ly
Iiﬂﬂiza’nmg@i‘am (sensorineural hearing loss; SNHL) laid]
UsgiAnssndnniey uagldiilsauseands loun Tsmadnudu
Tadinga (hypertension) Isaluduluiongs (dyslipidemia) N13
ivdeya mededrindudeyadte fidedvhnsiiudeya
wnzilaelsnumiu Ussneuse 1y ssesiianisidulse
WL MamvuaNssiutmaludensinua hemoglobin
A C (HbAlQ) G"f“dﬁmamay(body mass index; BMI) wan1s
ATIAkENNEIBaN Ve tUnanslngly Weber/ Rinne test
wammmﬂﬁ@uﬁ”’mwLLas%'mImamsﬁﬂwm%y’aﬁlﬁmumi
$usesInNAMENIIUNIIT3EsT Lo T8 sanenunaas

Porudnid

Iiﬂﬂizmwiﬂlﬁau (sensorineural hearing loss; SNHL)
wnedie Useamy (cochlear) w3e alglgndalssainy
(retrocochlear) gaydonnulalunislegu loswnauAaund
ﬁLﬁﬂ%‘ﬁlaﬂﬁUUixﬁWWH (cochlea) waz/ s LduUszAM
msl@du (auditory nerves fibers) IuLﬁuUizaﬂwamaa@:ﬁ 8
(cranial Nerve VI* nisgaydenisiafuainuiigs (high-
frequency hearing loss) visngfis nsgeagdeanuly Tunns
1§5u AAnTusuinLE 2,000 HZ

Ansevideya

miﬁﬂ‘iﬁﬂ%ﬂﬁlﬁmﬁLﬂiﬂ%ﬁ‘i@%a‘ﬂﬂﬂﬂﬂmiu SPSS
version 20 Iagldaf@tanssaun (descriptive statistics)
fud $1uau Sevay (percentage), A1adY (mean), dau
ijaﬂmummgm (standard deviation) LiteldeBunsdnua
viluvesnguiaogns wazldadifdseyuu (analytical
statistics) ¢ @8R Chi-Square wag @df T-test WialUSeu
\Wigueng szoznansdulsawuvmu wa hemoglobinA C
(HbALc) swtisnaniy (body mass index; BMI) Lagkansa
nsladulaennnisnageufmunassiutoddymisadan
p-value < 0.05

Wa

naushegslunsfinuil fio fihewssasidldsunms
A dulsaunmnueindl 2 funfieaunissnw a adin
Tsawwmu Tssnenunaassl fausddufl 9 unsiau . 2563
ufia Yuil 12 nquanan w.A.2563 S1uau 46 3U Tneiiengiade
54.78 + 10.48 U szeziiansiulse meﬂuLaﬁa 4.27 +
2.57 U dlua HbALc > 7% Sewag 76.10 uagsutiaianie (body
mass index; BMI) > 23 kg/m? $peag 78.30 (15797 1)
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7157197 1 9nukarSesagveaszrnsiuunaudeyamily (n= 46)

Foyaily mean + SD 1Y Soua
21y () 54.78 = 10.48
srozghamadulsalumnu @) 4.27 + 2.57
K@ HbAlc (%) 9.47 + 11.19
< 7% 11 23.90
> 7% 35 76.10
fastiananiy BMI (kg/ m?) 26.44 + 7.00
< 23 (kg/ m?) 10 21.70
> 23 (kg/ m?) 36 78.30

NNHansIINslasulaerihnmssenasIsyuLasyge AwAga (high frequency hearing loss) 20 3U (Fewaz 43.50)
wud finsléBuuniviaesdne 8 U Gevar 17.40) gudents  ydne szdumsléBuiade (PTA) 23.52+5.28 dBHL fnnslidu
168y 38 U (Govar 82.60) yun sedumsladuade (PTA)  Uni 11 3U (Gevay 23.90) Slgaudonisiéitu 35 5U (Gevas
24.59 + 597 dBHL fnslaBuund 12 3U (eeay 26.10) § 76.10) lawaaydenisliduszaudnides (mild SNHL) 143U
goudenislagu 34 3USesay 73.90lnagdunisladusedu  (Seuaz30.40) gaﬁamﬂﬁ@uﬁmmﬁqa (high frequency
\Eintlos (mild SNHL) 14 5U ($o8az30.40) gaydionslégudl  hearing loss) 21 U (Fevag 45.70) (37971 2)

715199 2 wangyan1s nguludiensraslsaiumvueind 2 (n= 46)

NansIANslRBu YN e
sefun1sldBulade PTA (dBHL) 24.59 + 5.97 2352 + 5.28
Msl@guund (normal hearing) 12 (26.10) 11 (23.90)
gaydennsladu (hearing loss) 34 (73.90) 35 (76.10)
mild SNHL 14 (30.40) 14 (30.40)
high-frequency hearing loss 20 (43.50) 21 (45.70)

mean + SD, 31u2u (Seeay), dBHL= decibels hearing level, SNHL= sensorineural hearing loss

wszasadulsaumuedndl 2 wui ngunistidy  4.57 = 2,66 U wenanilsseziansdulsaumuungs
Unfvisaestn fisveznamsdulsaiummiuede 279 + Uszana 5 U wudilinsgadenislidussduidniios (mild
1.39 U vngfinguagdonisladu wuszeziandulsaade  SNHL) (15197 3)

7157197 3 NanTIANSeBuiusEEzaMSTUlsALUNIIY (n= 46)

szozianmsilulsauinanu @

NANSIINTTIABU
VATl wde
Normal hearing 322+ 197 329 +1.62
Mild SNHL 5.04 +2.92 5.23 + 3.09
High frequency SNHL 4.35 + 253 4.13 + 2.47

mean = SD, SNHL= sensorineural hearing loss
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Uaduidsmeinisaydonislagulunsvaslsaiumnu
yilafl 2 Amuadadeides loun o1 szeznainisdulse
WU MsAIuANsEAvtmatiionanke hemoglobinA C

(HbALc) wagsastiunaniy (body mass index; BMI) wuin Jade
\@sndianuunnseegelitudAgn1eana (p-value < 0.05)
oA 01y @) uazssaziianmsilulsauu @) (msed 6)

715199 4 nMslSeuiisutadevedsaruimuiunisgadenislaty

Hearing
ﬂa%’aﬁtﬁm%’m Normal hearing Hearing loss p-value
both ears
(n=28) (n = 38)
218 @) 46.63 + 9.94 56.50 + 9.87 0.014"
sroghamalulsaiumud®) 2.79 + 1.39 4.57 + 2.66 0.013"
na HbA1c (%) 0.937
< 7% 2 (25.00) 9 (23.70)
> 7% 6 (75.00) 29 (76.30)
fastlananig BMI (kg/m?) 0.234
< 23 (kg/ m?) 3 (37.50) 7 (18.40)
> 23 (ke/ m?) 5 (62.50) 31 (81.60)

* p-value < 0.05
T-test: 91g Szza1N1 R JulsALUIMIY (mean + SD)
Chi-Square: #Wa HbA1C, BMI §1uau (Segaz)

Sv1std
Anugnveansgadenislagulunsyasdlsannanu
#iinfl 2 Alsaneunaasd wufewas 82.60 JslndiAeaiunis
Anwlusinslseing wupuynievay 73-79° uazdenAned
AUN13ANYIV09 Krishnappaet’ wag Ren® wusesay 73
UaY 67.50 MINAINU INAMITUNINYOUTDILTALUINITUES
ualiAnnisiasuulamismesinetlusefunasaidon
AN vaeadealssnaziwadUszaimiuauidnves
yiuludsdmalfiAnnzgyidenisléddy’ faasinuuy
rosLdurogluaufisziuanuuusniutuh e Ussay
Jaymrdunisilaazdeariunune? ﬁgqﬁm']wqﬂ‘uaams
aydensldBuluftelsaummunind 2 delalalnedity
fudnunizresngulszansiiiiandne wu lulsmeuna
lunddiniawzma Wudu
91nN139533n15 b s dunisnsiansinauvey
wazsruulanuszamifionseiunisléBuransianisldduly
wsvasdlsaruvnueiiagl 2 Alsmeuiaass wui qoyde
mﬂﬁ@uﬁmmﬁ@ﬁ (high frequency hearing loss) mnﬁqﬂ
yundosay 43.50 uasydeosas 45.70 Fslsidenndoaiy
N13AN®1909 Krishnappa' wumﬂﬁ%‘uﬂﬂﬁmﬂﬁqm%aax

32.20 WuREAUNMSANYII0Y Sriprasert’ Wun1skaduunf
wnfigndosay 59.05 uazwugydensliBuLuuyszamy
Wouszuidniios (mild SNHL) ¥esay 37.04 FdlndiAeariv
sfnwved Isa wugnydenslsBunuuUssamydenseay
dntlen (mild SNHL) snnilanfesay 42 siaiinanislégud
uanesiutufurunanguiiegns dosida uazvouisly
witaensinw Sdlunsfnmiifidesinidesunandusegig
f$unutesninamidedy
ﬂfﬂ%’mﬁ'aa‘uaamiqzyﬁamslé’@u‘[,uwwaqﬁﬁﬂLm‘mﬂu
wiiafl 2 inanvanedade 1Wu 01y A szeziansidy
Tsaumnu manuauseduthmaluien (HbA1C) il
wane udu Tunsdnwiliunsfnunuudounds
(retrospective cohort study) f9ed1inlun1s@nyianiu

uussynIntladereg Jshiaunsadudunaniuduiug
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Grantheell
nsfnwdadeidesvesnsgadonisidiulunszasd
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Abstract: Ultrasonography is not Inferior to
Fluoroscopy to Guide in Extracorporeal Shock Waves

for Treatment of Renal and Upper Ureteral Calculi
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Background: Extracorporeal shock wave lithotripsy (ESWL) is the standard treatment for urinary stones, which
mainly uses fluoroscopy to determine the location of stones. Developing using ultrasound to determine the location
of stones instead of traditional methods will be useful so that patients and doctors do not have to be exposed to
X-rays from the use of fluoroscopy. Objective: To compare the efficacy and safety of ultrasound and fluoroscopy
to guide in extracorporeal shock wave for treatment of renal and upper ureteral calculi. Methods: This study was a
single-center study, randomized, non-inferiority trial in 154 patients who had radiopaque renal and upper ureteral
calculi. Patients were randomly assigned to an ultrasound or fluoroscopy-guided SWL group. A standardized SWL
protocol was used. The stone-free rate and the complications were compared. Results: Stone size and location,
age, and body mass index were comparable between groups. The stone-free rate was 80.5% in the ultrasound-
guided group compared to 81.8% in the fluoroscopy-guided group (p = 0.837). These results were not significantly
different and proved to be non-inferior based (p = 0.037). The complication rate (gross hematuria) was 31.6% in the
ultrasound-guided group compared to 38.2% in the fluoroscopy-guided group (p = 0.395). No patients had serious
complications. Conclusions: Our study demonstrated that the clinical results of ultrasound-guided SWL were not
inferior to the effects of fluoroscopy-guided SWL, while no ionizing radiation is needed.

Keywords: Renal stone, Ureteral stone, ESWL, Ultrasound guided
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TnenansszyiumisialiUszaving Ao stone free rate 910
MINUNIWITIUNTSH WUt Shsanudusalunisaaneiily
nslumslésansenusdseyiumisiabu 520 Wiguiiiey
funguiflfienmisdviglelsaletl’ Werdmun non-inferiority
margin 10% f3M3§1U (standard normal) Winfiu 1.64
MvunszAutedfty 5% wazimuagiuianisnagey (1-B)
Winfu 80% iledununfiogaiegns msiIouiiie
WUV superiority or non-inferiority (superiority or non-
inferiority for binary data)

Tnedunmwindiegeldnguaz 77 518 sandu
154 510

Heusiuds

- fwlsAu fie ;’jﬂuaﬁﬂuiw%avialmﬁiﬁ%’umiama
TlneldSansenusnielenisdviglelsalatiflossysiumia
i

- fhulseny de snsiudisalunsaansda, shsn
fmgn (Stone free rate), HathaiAgsvesnsaans i

atuNI5IVY

1. fheildsumsitaduindulsaiviaueaiivan
1onL38 (opaque stone) lulavuintiosnin 2 wuRiuns wislu
vielatiosnin 1 wufiwns Fdunaeinissnudeisaaedn
$1au 156 318 Tunundasnssumaiuilaany Tsmeua
undmusesil wavasinsladhsumsisei
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seuunaiulaaniz (kidney, ureter, and bladder), Usgidiu
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1

Aneen
1. fhenlidugendisu

2. A1y exclusion criteriafs

Complete medical, medical history, physical examination and laboratory studies, CT KUB/ IVP, film KUB

Randomized (n =154 )

Ultrasound guide ESWL ( 77 518)

Follow up at 1 tfiou
3o film KUB

7 stone free rate, complication

analysis (76 519) drop out 1 519
Weswnanudulaings

Stone free Residual Stone

62 378 14 978

Second ESWL Observed
7 97 fa 7 97

Flouroscopy guide ESWL ( 77 518)

Follow up at 1 tfiou
w39 film KUB

9 stone free rate, complication

analysis (76 518) drop out 1 518
Wesnausiuladings

Stone free Residual Stone

62 378 14 518

Second ESWL Observed
8 37 8 6 578
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GREITALITH ]

ms@nwiUSeuiisumsaaeialnglisansenudszy

sunsialvivssananalidesninenasdnglelsalat Tunis

A19197 1 AaudnyaeugIu (n = 154)

snwilalule uaglurieladindu lnenandnsitvgn (stone
free rate) ldafifuansmnulaineanii (non inferiority test)

Wa

Fuelsaihlulauasyiols $1um 154 510 13manu
Welewainsls lnouvadu 2 ngu nguas 77 ey vun
Anansihvesfthefiininude 8 fadiuns (4-20 fadns)
Tnevis 2 ngufivwinfauagshumisuesilsisaiy dnuaeitu
gIuvoAaznguIuinA Ui dugs Aviiiulanie (BMI)
TsAUsednsh uazdumisuasin wuilifanuusnsistuna
adid ans1edi 1

5ﬂwms1ﬁug’m 5’114’314171‘5\11/13161 Fluoroscopy Ultrasound p - value

All case, n (%) 154 (100) 77 (50.0) 77 (50.0)
Female sex, n (%) 74 (48.1) 37 (48.1) 37 (48.1) 1.0
Age years, mean + SD 55.77 + 11.89 56.84 + 12.22 54.69 + 11.53 0.262
Weight (kg), mean + SD 70.18 + 11.15 69.75 + 11.23 70.61 £ 11.13 0.635
Height (cms), mean + SD 163.75 + 9.28 163.10 + 9.27 164.40 + 9.30 0.387
BMI, mean + SD 26.21 £ 3.77 26.26 + 3.83 26.16 + 3.74 0.862
Underlying disease

Hypertension 70 (45.5) 30 (39.0) 40 (51.9) 0.106

Diabetes mellitus 28(18.2) 14 (18.2) 14 (18.2) 1.0

Dyslipidemia 24 (15.6) 9 (11.7) 15 (19.5) 0.183
Position Stone

Upper pole 44 (28.6) 24 (31.2) 20 (26.0) 0.476

Middle pole 40 (26.0) 22 (28.6) 18 (23.4) 0.462

Lower pole 64 (41.6) 28 (36.4) 36 (46.8) 0.191

Ureteral stone 6(3.9) 3(3.9) 3(3.9) 1.0
Stone size (mms.), median (min-max) 8.0 (4.0-20.0) 8.0 (4.0-20.0) 8.0 (4.0-20.0) 0.743

Snsrdsalunmsaasin seaeanduiiliSansug
uazianesdviglolsalat whiufonguas 76 seAndu fovas
98.7 TnogUaediliannsaviaasialddnsa tinainlsa
Usgddulumnudulaiingeuwasauauiuladinlalid vinli
sewihwvhmsaaneinudulafingsausemyanisaansi
dieddluusuenananudulafinuazinaansihselunsely

§n517iTaman (stone free rate) wosnguillidansaniug
seysumisiuhiutesar 80.5 vesnduionusdviglolsalat
wihusesay 81.8 wuilifimuuanaisiuegsiitodAry
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(51971 2) uazilofiansunfennuuandesEnIng 2 ngy
WU 1.3% (95% CI = -9.07% to 11.67%) lagvaua1dves
95% CI ¥a9AIANULANA9TENTIN 2 ngul liAsew margin -
10% uanddn nguitlisansendlisesniinguillonsise
wglolsalatilunisssyiumisih egrdidudfgmieads
(pvalue = 0.037) wenINTSMUIINTIFYRUMLITDIT
Tulplasnslédansendlifesniinisssydumisvesin
Tulalasnsldionaissviglelsalad (319l 3) enidulu

nauillulafiegusian lower pole finguiissysumnissag
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THienwisdviglolsalet
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A157199 2 Han1Taane LA NAT AL

natLAssveInsaaedhfinulddeenisilaany
Huiden Fanuldluisaesnguliunndsiulasnudoesas 31.6
yosnguilszysumsinfesansenuduaziesay 38.2 voe
nauitseyumisideenmisdviglelsalat) Lififtasfiin
nathafsseusianmsaaeiia Tnseinstlaanzifuden
anunsameldldiosnely 12 Sundanisaaneia

Characteristic Total Fluoroscopy Ultrasound p-value
All case 154 (100) 77 (50.0) 77 (50.0)
Outcome
Success ESWL 152 (98.7) 76 (98.7) 76 (98.7) 1.0
Stone free rate (SFR) 125 (81.2) 63 (81.8) 62 (80.5) 0.837
Residual Stone size (mms.), median (min-max) 0.0 (0.0-8.0) 0.0 (0.0-8.0) 0.0 (0.0-7.0) 0.991
Second ESWL 15 (9.9) 7(9.2) 8(10.5) 0.786
Complication 53 (34.9) 29 (38.2) 24 (31.6) 0.395
Hematuria 53 (34.9) 29 (38.2) 24 (31.6) 0.395
uTl 0(0.0) 0(0.0) 0(0.0) -
Stone street 0(0.0) 0(0.0) 0(0.0) -
n (%)
151971 3 Non-inferior test of outcome between ultrasound and fluoroscopy guide
Outcome Fluoroscopy Ultrasound Difference (95% CI) p-value
Upper pole 24 (31.2) 20 (26.0) 5.20% (-6.76% to 17.16%) 0.018
Middle pole 22 (28.6) 18 (23.4) 5.19% (-6.41% to 16.81%) 0.016
Lower pole 28 (36.4) 36 (46.8) -10.40% (-23.39 to 2.59%) 0.520
Ureteral stone 3(3.9) 3(3.9) 0% (-5.13% to 5.13%) 0.008
Stone free rate 63 (81.8) 62 (80.5) 1.3% (-9.07% to 11.67%) 0.037
n (%)
J01stu $98onLIENVBIYARINTNINTUNNE wazsiaUieierie
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Tumsvindanmenudifiessysumisesiduanunsovld
wazifledunaudifeenuitlildunndetufunsldienaisd
wglolsalatlunsssysiumisvesiy Inedrsdeannuanes
nsAnwiiinuindnsmgavesiisluisaesngulsiunnsneiy
Taeildofimilonivdeaunsaanmiuidesiiiinannisduia

nadnaAgaInnsaaneiifinulunisdnwifiaeudna
Wosuazlisuuse Tnenuifisaiissernislaanziludentd
aunsanelates F9e13esutelaainvuinveaialunsdnw
o | a0y & o A a Y
Tlilalngnlaedianduniiugudiademio 8 Tafunsvintu

Jodfnvosnsanuil liwd lildnudeyassezsewing
Raufafieila (skin to stone distance) wazlilaTnAundauas

10,11

a = o o ' N o
117 gafudadeniinasan1sunnuesia " wenantanuwIuues

AUreduinluveleiifeslnefiissnduaz 3 siewiniy us

Ui 46 aluid | unsiAU - DuiAu 2564 | 35




i I3 N ' = & A
aﬂqﬂ‘liﬂfﬂ’]m N196a0 Elu’ﬂu‘lﬂ LLa&,’IUVIEJVLG]SLUﬂ’ﬁﬂﬂH’]uWU’NﬂJ

gnsimaamiinela lnewuiisSevay 81.2

asuJ

Msaaneihlnglddansivuniuseansualineenin

wnasdrglalsalatifosyysumisiialunsaaneiidlulauay

Tluvielndrudu

References

1.

36

Pearle MS, Lingeman JE, Leveillee R, Kuo R, Preminger GM,
Nadler RB, et al. Prospective, randomized trial comparing shock
wave lithotripsy and ureteroscopy for lower pole caliceal calculi
1 cm or less. J Urol 2005;173:2005-9.

Turk C, Petrik A, Sarica K, Seitz C, Skolarikos A, Straub A,
et al. EAU guidelines on interventional treatment for urolithiasis.
Eur Urol 2016; 69:475-82.

Srisubat A, Potisat S, Lojanapiwat B, Setthawong V, Laopaiboon
M. Extracorporeal shock wavelithotripsy (ESWL) versus
percutaneous nephrolithotomy (PCNL) or retrograde intrarenal
surgery (RIRS) for kidney stones. Cochrane Database Syst Rev
2014, 11:CD007044.

Ghoneim IA, Ziada AM, Elkatib SE. Predictive factors of lower
calyceal stone clearance after Extracorporeal Shockwave
Lithotripsy (ESWL): a focus on the infundibulopelvic anatomy.
Eur Urol 2005; 48:296-302.

Wong SY, Cheng YY , Cheng lJ , Huang CC, Yeh JJ, Guo HR. The
relationship between occupational exposure to low-dose
ionizing radiation and changes in thyroid hormones in hospital
workers. Epidemiology2019; 30:532-8.

Vano E, Kleinman NJ, Duran A, Rehani MM, Echeverri D, Cabrera
M. Radiation cataract risk in interventional cardiology personnel.
Radiat Res 2010; 174:490-5.

21SaISNSUNISIWNE

nadnssuUs:me

nsibiuennangIfoud SitsaunmuneIa
wagidmiiigeemdogUaeiusundasnssy Tsameuia
unsnus1esnil fieguaditne §nusdR lseusedi nsreaey
gfiFusEuUsza deiililunsaaetanhldegsseay
Hadi3e AziTonTeimamsfinuadel wdfuilusgnd
THleldusglowdsoftasuazyaansnisnisunnddidasl
msquarihelsaiaseld

7. Roguin A, Goldstein J, Bar O, Goldstein JA. Brain and neck tumors
among physicians performing interventional procedures. Am J
Cardiol 2013; 111:1368-72.

8. Andreassi MG, Piccaluga E, Gargani L, Sabatino L, Borghini A, Faita
F, et al. Subclinical carotid atherosclerosis and early vascular
aging from long-term low-dose ionizing radiation exposure: a
genetic, telomere, and vascular ultrasound study in cardiac
catheterization laboratory staff. JACC Cardiovasc In terv 2015;
8: 616-27.

9. Van Besien J, Uvin P, Hermie |, Tailly T, Merckx L. Ultrasonography
is not inferior to fluoroscopy to guide extracorporeal shock
waves during treatment of renal and upper ureteric calculi:
a randomized prospective study. Biomed Res Int 2017;
2017:7802672.

10. Pareek G, Armenakas NA, Panagopoulos G, Bruno JJ, Fracchia AJ.
Extracorporeal shock wave lithotripsy success based on body
mass index and Hounsfield units. Urology 2005; 65:33-6.

11. Pareek G, Hedican SP, Lee FT Jr, Nakada YS. Shock wave
lithotripsy success determined by skin-to-stone distance on

computed tomography. Urology 2005; 66:941-4.



- R

Us:anSwamsavuus:aintlumsdovndovarldinadidssu
INYUS:KIVdIUNIUEN propofol Nu ketamine (ketofol)
ua:dounauen propofol nu fentanyl (fenofol)

Jadaan imuun w.u, adgsal udvus:dony we.u., ASNItydU dUNSIVK wWe.U,,
Pnsa wa wo.u., lana NUANAU WY.U.
Tsowgnuau:ISvaUas st NSUNSLWNE DNdLUDY SvKIdUasws1T 34000

Abstract: Efficacy of Sedation for Colonoscopy,
A Comparison between Propofol and Ketamine
Combination (Ketofol) Versus Propofol and Fentanyl

Combination (Fenofol)

Panatda Pathanon, MD., Natrada Jangprajak, B.N.S,, Sirakarn Chansing, BNS,,
Apiradee Jaidee, B.NS., Sopit Tubtimhin, B.N.S.

Ubonratchathani Cancer Hospital, Ubonratchathani, 34000, Thailand

(E-mail: panpat_75@hotmail.com)

(Received: July 30, 2020; Revised: November 18, 2020; Accepted: December 30, 2020)

Background: Colonoscopy requires anesthesia for patients’ comfort and reduction of abdominal pain.
Objectives: To compare the efficacy of ketofol versus fenofol in anesthesia for colonoscopy. Methods: This study
was a randomized, double-blind controlled trial. Sixty-four patients aged 18-85 years who underwent colonoscopy
in Ubonratchathani Cancer Hospital were randomly assigned to ketofol and fenofol groups. The thirty-two patients
in the ketofol group initially received an intravenous bolus injection of ketamine 0.5 mg/ kg and propofol 1 mg/
ke whereas the thirty-two patients in the fenofol group received an intravenous bolus injection of fentanyl 1 mcg/
kg and propofol 1 mg/ kg. Afterwards, whenever a patient’s Ramsay Sedation Score became less than 5, he or she
received another injection of 5 ml of the combination used in his or her group. Blood pressure, heart rate, oxygen
saturation, Ramsay Sedation Score, total dose of the drug, duration of the procedure, recovery time, postoperative
pain, patients satisfaction, and adverse events were recorded. Results: Patients in the ketofol group had significantly
higher systolic blood pressure (132+13.48 mmHg), and mean arterial blood pressure (93.03+£10.32 mmHg) compared to
the systolic blood pressure (124+15.83 mmHg), and mean arterial blood pressure (86.75+11.51 mmHg) of the fenofol
group (p=0.025 and p=0.025 respectively). The average Ramsay Sedation Score in the ketofol group was 5.75+0.44,
significantly higher than fenofol group, which was 5.38+0.66, (p=0.01). There was a significantly higher number of
patients who required airway maneuvers in the fenofol group (10 patients (31.2%)) compared to the ketofol group
(3 patients (9.4%)), (p=0.045). Hallucination and nightmares were significantly more common in the ketofol group
(4 patients (12.5%)) compared to the fenofol group [None], (p=0.039). Conclusions: Ketofol and fenofol were both
effective options for sedation in colonoscopy. The ketofol group required less airway management, but caused
more hallucination and nightmares.

Keywords: Ketofol, Fenofol, Ketamine, Propofol, Fentanyl, Colonoscopy, Sedation
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fUae $1udu 64 518 91e 18-85 U wunlu 2 nque) az 32 570
ﬁaﬂq'u ketofol lAgn ketamine 0.5 mg/ kg wag propofol
1 mg/ ke mjm fenofol 19 fentanyl 1 mcg/ kg lag propofol
1 mg/ kg wazlfennseas 5 ua. Lﬁaﬁgﬂwﬁ Ramsay Sedation
Score Houndn 5 Tnetufinanusudon Inas anududives
0anTau Ramsay Sedation Score Usinauendildl szeziian
fideandas swzLamﬁﬁumﬂmsizi’ummiﬁﬂ AUUIN
wasdenaes anuianelaves iy uaznzunIndausiieg
wa: wuhmududendalndnuazanuduideniedslungy
ketofol WU 132 + 13.48 un.Usen wag 93.03 = 10.32
un. Usovauddu dennndingu fenofol Alvindy 124 +
15.83 1y, Usaw waz 86.75 + 11.51 wu. Usen a1ud sy
(p =0.025 uag p = 0.025 MILAIRNU) Ramsay Sedation Score
Tungu ketofol Wiy 5.75 + 0.44 Ganninng fenofol 7
Wi 5.38 = 0.66 agnafiuddiny (p = 0.01) dhwdisosdanis
madiumelanulungs fenofol $1u3u 10 918 (Fevay 31.2)
WNNINEY ketofol F1U3U 3 518 (Sewar 9.4) sealltiudAgy
(p = 0.045) wagnunMzrasunIoiuiiy UM 4 319
(Fovaz 12.5) lunga ketofol Fwnnningy fenofol filai
wuagailledfisy (p=0.039) a3U: ketofol Uay fenofol il
1Jf;sﬁw'ﬁwaiuﬂﬁﬁxﬁ'ummiﬁﬂlumfsa'mﬂé’aqéwlé‘lmgﬁgq
aoangu lngngu ketofol dn1sdanismadumeladesnia
usvinliAnAznasuniaiuielauinnii

AdAsY: Ketofol, Fenofol, Ketamine, Propofol,

Fentanyl, Colonoscopy, Sedation

unuh
nssgdumnuidndmsvinanisdesndesanldlvg
Taoiluienld3uimsenssiuanuidnnivasnidend
lesnnyhliiheaune annsdasaiuvies waznstdulan
sauﬁy’aﬁﬂwuaxLme‘Jﬁmmﬁﬂwah enfienldfosn propofol
guftanguen fentanyl Wieen pethidine 52w midazolam
dulNITUTMIENTINTUARIMTRAUNANYTIA INT1881aY
\eBunvddatunasiu amsaanvuineluudasnguiiioan
AMzEnINgauINNsIdenvlafIUnaunle’

61 ketamine aangudvinligUrsaau Tnsaziing
nszfuihliiinnnududenauarinas iinanudulunglvan
Asweld annsaviliAniueuasUszamvaoudansnle
ilinduldendould Sdeddedigninanismelatesnin
g1raauiady §anedl pharyngeal/ laryngeal reflex uawdl
uidsziuvinsinde’

g fentanyl \uensziutnfioonguidusylunseua
WanUszunas 30-60 w9 fiAuusandtuesity 50-100 i
uiilsinszdunnsnds histamine vilsivlawdudnadls sivlk
ANuudonanatanioy @misananismelalaalily
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<, ° = L =
81 propofol WWuegnihaaufioangnsisa uazAuniely
4-8 unil laglidflennisirenieey willgvsnanismelauas
= = = NY A a £
syuuluaivudendsuusnuauinvesen ddefneilgnd
v %] a vy A a
uirduldedeula? WWesanea propofol fd1uusznauves
R a = o o v P
ndfuiundewarly Jedassednseislunislaludurenud
pnangudl ulludagtuiimsfinuinuinidnsinisinnisun
I A v P Ay I3 34
g1 propofol Tugfthefuiemsmvarildesnnu®
NSUIMINSENTEIUATUIANIaEALRAM RIS
A a a o Yot W vl Y] A A
gnfiuseavsnmlunisseiuanudanlad nsseiutieiiies
nouaziinatufgtiosiian
a = £ . =
finsAnwnsliien ketamine wag propofol LW3sy
Wigudunislaien propofol waz fentanyl Tunisvivinanis
7199 1WUNISANYIVeY Heidar® @elddiunanemsasngy
Wuesziumuddnlunsiidadensyan wudevisaesngy
fusganswalunisseiuanuianlad lidauuansnaiuin
ANAULEDA TTAUNTUAU SraziianuaInn1TTiuay
380 wazanuiianelavesdUisuasvuenidn winudinly
nau ketofol H¥nasnuinduvesnisudingsninngs fenofol
oenslldAYy Lazn15AnYIUeY Akhondzadeh® NAnwIAS
LY Ve 1 ¥ a !ol a L2 1
seiuanuiantunisdesndesnafuinfiuagiugeu (ERCP)
nudn lddanuuandisiuvesemsasngs ludiuaing
fulden AMNUIANSINITHIAR SrAUNITUaULaZUIUIEN
7l usnunmzngamglalungu fenofol 1w 63 % Fawnnd
nau ketofol #imu 32% eesilduddgmeada diulunis
Anwnsseiuanuidnlunisdesndesaldlveg) wudraulng
WunsanwiuSeuliisuen ketofol fuen propofol™® wagiinis
P N ] P a a o
Ainwveg Khajavi’ dSeuiisulszansnmasinissziuag
Fanlumsdesndesdldlveg laelvien ketamine 0.5 mg/ kg
wag propofol 0.5 mg/ kg (1:1) lungu ketofol wazlvien
fentanyl 1 mcg/ kg wag propofol 0.5 mg/ kg (1:500) Tu
nau fenofol FmanisAnwimuinlufiauwananslusiiu
ANAULADA TNAT ANDNFIVDIDONTLAU WANUINAZLUL
anuitanalalungy ketofol gendingsl fenofol agasliidneiey
Meeda drunneunsndeudesrauldondouliunnaneiu
Ao 12.5% wagnun1izvaeuviseiluiglungu ketofol 7.5%

Ya o =2

HAdedefiannuaulalunisAnwifenisldenauans

U

naufie ketofol fiu fenofol Tudnsdrunauiiunnsng wie

A9

WigueulundUseanSanuaznadnafssveseninduly
mssefumnusangUiefiuniunisdesndesanldlve
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f915n93es55un1939elunywdaaslsangruiausiss
guaTws1ll S 64 518 Taduauannsfnuiindienda
fiu Aonsfnwives Nazemroaya™ nuinnguilldadrunas
Y9381 propofol iU ketamine (ketofol) Hszaun1suauves
#U1y (Ramsay Sedation score) Winfiu 5.38 uazdumnan
g1 propofol fiu fentanyl (fenofol) fisysiunisuauvesgiae
Wity 6.0 drudeauuinnsgiu 0.87 fmuaseduliddyd
0.05 81uaNIIadeUINfusasas 80 LLazﬁﬂLﬁaﬂiiﬁéﬂ’m
wielU (drop out) fifewaz 5 lngldans

n/group = [(ZOU2 +Z B x20 *]
62

lananisAwiuiregslunisfinwegadesnduay

32 918
IngdlinainisanidengUae ferUiueny 18-85 T ASA
) P a P I
physical status class 1-3 1 Tlauasdeansniwlnels ol

Y A A wa v = oA
nsrreandediusyifnisuienldlunisnwiwazuwilynie
Al a a ~ & s v a X =
o Jhefeglunmeanidu ndwinssd JUednng fuied
Isangatuszuuilawagsruumglanisuuse guaelsaanu
suladingeguussnanuaulild fUiedvseiRfnaviefnans
wanin gUreniilanevisedune guieilasueusuniuneu
wdsandesdldvgly 24 Flue fUheniiseTadnvselsa
= 2 aa i o
Meszuvlseamvsensseniinsunsnsvglianes e
nfiautingeiwieldouilinilulsed wariteufias
v 1 a o 1 v I3 1 1

WnsmmsIde wusdUlgeandu 2 ngu nquas 32 519 lag
1838 dumgnauiiumes Muaviiuarisnisinwvestae lag
UnUnlilugesannmneuazgnilaeenludriunidesndedlay

Frydneuansmawidy waseseneunguidulaneu

ffthoviFumssziumuddn Tnenaueingu ketofol fsil
ketamine 50 un. (1 4a.), propofol 100 un. (10 wa.) uay
Windie 9 wa. dungu fenofol we fentanyl 100 1A, (2 1a.),

propofol 100 1. (1044.) wagU1in&e 8 1a. Feenvisaeangu

&Y 1 £%

aefiUSunn 20 wa. lngunmdddeandes Idaydunndgiven

U

sedumnuidn Idydneunadussiliunviesiniy waggUae

Mndesndesaldluglinsungunaseiinvesen
rouszfunnuddn dnistuiindeyafiugiuvesditae
Téun e o1y thwiln dugs BMI uazedyaaudin laud
Awdudon Iwas mnwududveseendiau flheynaels
Sueendiau 6 ansrowiivnmtiinin lussnienisssiuany
$8n InmsihseTsdygadnauaianisdendos Iydunnd
Wudlfenss fummuanmanasaidensi Ssthenay ketofol
2zlAY1 ketamine 0.5 mg/ kg uay propofol 1 mg/ kg (1:2)
\Ju bolus dose d@uftrengu fenofol azlsien fentanyl
1pg/ kg wag propofol 1 me/ kg (1:1000) t8u bolus dose
Mé'\'imﬂﬁ?uﬂﬂﬂﬁ Ramsay Sedation Score Haunin 5 e
pdiar 5 ua. veseiwdenlilunsiarnguuarieldnn 117

lagiuasyaun1sseiuanuidniniu 5-6 ¥89 Ramsay
Sedation Score
wingiengamelaiu 15 Juii viemelathtes
11 8 adwtewdt Tivihnistaemela (PPV) auninasndu
amglaun® wnilnensesesndiau (hypoxia) lagldan
Anudufiveteandiaudidesnitfesaz 95 (vl
Pa0, < 80 mmHg) Wil O, flow Ju 10 L/ min wndl
ameymadumelagaiu (airway obstruction) Titaeidavs
wumelanseldgunsalvisilanmaiumelaniadin (oral
airway) Mnilanuduidengafenufudendaladniinnid
140 1y Usenvisonnusudenlauealnanuinnii 90 uu.Usen
WWen cardipine AStay 0.4 un.mMevaeAdonsauniAL
fudeanduiniduund mnflanusudessferududon
Falpdniosnin 90 un.Usennienududonlaloalnan
Younin 60 uu.Usen 1o ephedrine adtay 6 un.va
wasaldenmaunimNsudeandunnluuni
Sﬁaa‘gaﬁﬁuﬁﬂsswiwﬂ,ﬁmiﬁm'gmiﬁﬂ laun anw
Fuden Tnes AudufveIeendau Ramsay Sedation
Score Fathufinyn 5 unit Feyaduiituiin liun Vsunasend
14 szpvnaniidesndes uaranzunsndeuiiintu ldud Ay
fuidens AUAULTDNEN amgoandauluidonst Tng
Usgiiuane SpO, < 95% nmzngamislaiiu 15 Juniiuse
melatrdesnds 8 aduazamemaiumelagaiu
Fodosndouatadunnenisvesiiasiivesinily
warUsziiiunziuuauyin lagly verbal numeric rating
scale FaiiAnazuuudnd 0-10 TnsAziuy 0 wladnliuan,
1-3 Aelandnies, 4-6 AsvUlnurunany, 7-10 Aetnun
dfthefinzuuuautan > 4 e pethidine afsas 25 un,
NN 15 Wil aundezkuuliatesni 4
Sﬁa;gaﬁﬁuﬁﬂmﬁqms‘l,ﬁsmzi’ummiﬁﬂﬁﬁmﬁﬂ?y\lu
lauA swmmﬁ'ﬁlumﬂmﬁs%‘ummiﬁﬂ (recovery time)
AMzWNINdauBuY Wy mmﬁutﬁamqaﬁaﬁ?w Amzaduld
9UTU ANUNTN nmzduau Hudieniennzracuy Lag
aufisnelavesiiae Tnsudadu 3 seduazuuu Aefiawela
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nylAsIzideyavnadAllusuN IR IEINeEia
dn3a3yU TawadiAdeanssaun (descriptive statistics) 14Ju
Yovay Aady uardudonuunasgu duadfiidiinge
(analytic statistics) 1% chi-square test, independent-
sample t test lun1si3euiisuAnsewinangu paired-sample
t test lumsiSeudisualunduiedsu Fidunsfnundld
Wisuigudyaadnnsuuasseninnisseiunnuian lng
AunuUAAT p-value < 0.05 wanstedAgyNIsana
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Wa

nsfinugiherinn 64 318 aglund ketofol 32 518
wazngu fenofol 32 518 Bslsifinsmely (drop out) ves
fiheidiesnamsunsndeuiiintuaunsaudlald sndeya
mlununldfiruuansetuegraditeddaymnseda e

7137197 1 Yeyaiiugiuvesiae

9718 inA ASA physical status dwiiin dugs BMI Azuuuaag
Uannoun1sdesnasd seezallunsaeindes MUAULEER
wardnas (p > 0.05) wifimAnudusiveseendauiiuans
agelitiudAty (p =0.025) lundu ketofol uay fenofol e
Wiy 99.81 + 0.47 waz 99.28 + 1.20 AU A15797 1

Variables Ketofol (n = 32) Fenofol (n = 32) p - value
Age, years, mean + SD 59.53 + 8.90 59.56 + 11.43 0.990
Weight, kg, mean + SD 59.78 + 11.58 61.56 + 14.01 0.581
Height, cm, mean + SD 15781 + 7.15 15891 + 7.07 0.540
BMI, kg/ m?, mean + SD 23.89 + 3.65 24.28 +4.43 0.703
Gender, n (%) 0.590

Male 9(28.1) 11 (34.9)

Female 23(71.9) 21 (65.6)
ASA status, n (%) 0.585

| 9(28.1) 11 (34.9)

| 19 (59.4) 15 (46.9)

Il 4(12.5) 6 (18.7)
SBP, mmHg, mean + SD 141.53 + 15.38 146.91 + 20.83 0.245
DBP, mmHg, mean + SD 80.19 + 9.19 80.47 + 10.94 0.912
MAP, mmHg, mean + SD 99.59 + 9.64 100.12 + 11.85 0.845
HR, bpm, mean + SD 75.06 = 13.39 74.16 + 12.690 0.782
RR, tpm, mean + SD 18.69 £ 1.73 19.06 £ 1.52 0.361
5p0O,, %, mean + SD 99.81 + 0.47 99.28 + 1.20 0.025°
Duration time, min, mean + SD 15.47 + 4.81 16.25 + 5.39 0.543

“Significant at p-value < 0.05

BMI: Body mass index, ASA: American Society of Anesthesiologists, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, MAP: Mean

arterial pressure, HR: Heart rate, RR: Respiratory rate

dlewFeufisuaanuduidondalndn (SBP) uaz
Aranufudoniads (MAP) sewinnisdeindesdildlng
vaaoangy Tungu ketofol Wiy 132 + 13.48 uu Usem
waz 93.03 + 10.32 uu.Usenauadu lungu fenofol winiu
124 + 15.83 1. U50MLaL 86.75 + 11.51 Uy UanNauaIsu
Fanuinfinnuuansnsegnafitudfyn1eadn (p = 0.025 way
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Inneuuarszninmdendesaldlvg/lungudeaiu wui
anufudendalndnuazanududesiadefirnanatosned
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A1571991 2 dygadnnoukaysyninnsdesnasanldlng

Variables Time Ketofol (n =32) Fenofol (n =32) P,

SBP, mmHg Pre-operative 141.53 + 15.38 146.91 + 20.83 0.245
Intra-operative 132 £ 13.48 124 + 15.83 0.025

P, 0.03 <0.001

DBP, mmHg Pre-operative 80.19 + 9.19 80.47 + 10.94 0.912
Intra-operative 77.94 + 9.30 74.92 + 12.60 0.173

P, 0.309 0.003

MAP, mmHg Pre-operative 99.59 + 9.64 100.12 = 11.85 0.845
Intra-operative 93.03 + 10.32 86.75 + 11.51 0.025

P, 0.03" < 0.001"

HR, bpm Pre-operative 75.06 £ 13.39 74.16 £ 12.690 0.782
Intra-operative 69.45 + 11.04 67.94 + 10.05 0.615

P, 0.63 0.003"

Sp0O2, % Pre-operative 99.81 + 0.47 99.28 + 1.20 0.025°
Intra-operative 99.97 + 0.18 99.97 + 0.18 1.000

p 0.96 0.003"

Plz Significance level of comparing between two groups,
P: Significance level of variables at different time in each groups
*significant at p-value < 0.05

Ramsay Sedation Score luszninsnisdesndss  (p = 0.01) d@wdFunaeldflodisudu va. szezaiii
anldlveflungy ketofol winfiu 5.75 = 0.44 uazngu fenofol — 31nNSTEIUANSEN AzKUUANUIAVAINISHRINodldl
WU 5.38 + 0.66 FelAuLanaNegelitedAynEin  Anuwansnsiuegniideddgnieads (p>0.05) A13199 3

= . a o v g v PR o 9eg
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Uanasdaandes
Variables Ketofol (n =32) Fenofol (n =32) p - value
Ramsay Sedation Score 5.75+0.44 5.38+0.66 0.01"
Total dose consumption (ml) 13.50+3.08 24.24+40.86 0.143
Recovery time (min) 1.66+1.28 1.73+1.28 0.808
Postoperative pain score 0.16+0.63 0.09+0.53 0.669

*significant at p-value < 0.05

amzunandeuiinulussarinnisdoindosisaesngy  Tungu fenofol 1w 10 T8 ($evay 31.2) nndngu
Lifianuuanansegrelidedfynisadd (o> 0.05) Tudu  ketofol $1uau 3 518 ($owaz 9.4) Faflanuuansiaiuegnad
GRRHIMRRELN auiudensn MsnszaunsEane amvan  Sedduneadn (o = 0.030) Tnsmzmsdanaiumela
maiaqu‘?w,l,asnnzma%%w wifinsdanismadumela (o = 0.045) m15797i 4
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A157199 4 pmgumsndoutarnsiansmaiunglaseninenisdesndssaldlvg)

Adverse events Ketofol (n =32) Fenofol (n =32) p - value

Any adverse events n (%) 16 (50) 15 (46.9) 0.802
Hypertension 13 (40.6) 9(28.1) 0.292
Hypotension 0 1(3.1) 0.313
Agitation 1(3.1) 0 0.313
Airway obstruction 1(3.1) 5(15.6) 0.086
Bradypnea 1(3.1) 0 0.313

Any airway management 3(9.4) 10 (31.2) 0.030°
Increase 02 flow 1(3.1) 3(9.9) 0.302
Open airway 1(3.1) 6 (18.8) 0.045
PPV 1(3.1) 1(3.1)

*significant at p-value < 0.05

azunsndeuramaiinuluiesiniiudIoudious
aoangu wudaNuwaneeiuegsiteddymeada (p =
0.002) Wnglinun1zunsndorlungs fenofol nnazunsndeu
Tungu ketofol lauA AuAwFenasduIm 2 518 (Fevay 6.2)
AT 1 919 (Gevay 3.1) nzvasunIeiiuig
U 4 519 Gegay 12.5) nmzduaudiiuiu 1 1o (Govay

3.1) TIUNINUATIUIU 8 578 (5oway 25) dIUN1ITUNINTaU
av o a A v a o oA °

Plunufe azeduldenieu aAnududeniiwarn1sna
Asmela Fanzrasunseluiteiinnuuwnansiaiuagnedl
HodAyneadid (p = 0.039) druarudfianalavesle
wulifiauuanansiueg1editdedAgnieada (p > 0.05)
AN5199 5

713199 5 ameunindeuiiviesiniunazanuiienalavesiie

Adverse events Ketofol (n = 32) Fenofol (n = 32) p-value

Adverse events, n (%) 8 (25) 0 0.002"
Hypertension 2(6.2) 0 0.151
Sedation 1(3.1) 0 0.313
Hallucination/ nightmare 4(12.5) 0 0.039"
Confusion 1(3.1) 0 0.313

Patient satisfaction, mean + SD 294 + 0.25 297 +0.18 0.562

*significant at p-value < 0.05
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Abstract: Comparison of Clinical Outcomes and
Complications between Closed Suction Drainage and
No Drainage after Total Knee Arthroplasty

Woraphot Wichan, MD.

Thabo Crown Prince Hospital, Thabo, Nongkhai, 43110

(E-mail: drworaphot16@gmail.com)

(Received: June 24, 2020; Revised: August 7, 2020; Accepted: December 30, 2020)

Background: Closed suction drainage has been widely used when performing total knee arthroplasty,
however, benefits and disadvantages of this procedure remain no consensus in various studies. Objective: This study
aimed to compare the effect of drain use with no drain after total knee arthroplasty in Thabo Crown Prince Hospital.
All operations were performed by a single surgeon. Method: 284 patients who underwent total knee arthroplasty
between 1 January 2013 -30 June 2019 were recruited. Patients were divided into two groups according to whether
they received a drain postoperatively following total knee arthroplasty. Both groups were compared for rate of blood
transfusion, length of hospital stay, time from surgery to initial physical therapy, ecchymosis, hematoma formation
and rate of infection. Results: The transfusion rate in the drain group were not significantly different compared to
the no-drain group (p=0.158). No significant differences in the time from surgery to initial physical therapy between
two groups (p=0.287). The mean of length of hospital stay was 7.68 days for drain group and 7.09 days for non-drain
group but there was no difference between two groups (p=0.060). Superficial wound infection occurred 3 cases in
both groups but there was no difference between two groups (p=0.761). Ecchymosis were more in non-drain group
but there was no difference between two groups (p=0.128). No hematoma formation and no deep wound infection
were encountered in both groups. Conclusion: No significant different was observed in the two groups with respect
to blood transfusion, infection rate, ecchymosis, time from surgery to initial physical therapy and duration of hospital
stay.

Keywords: Total knee arthroplasty, Closed suction drain, Transfusion, Infection rate
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Wa
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WSouUADIT19TIUIU 53 578 wa liTanuuanesTuagn il
drAnymeatiAsenievisaaIngy (p=0.105) NsaaINgil ASA
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class Il innfianuslaifnnuuansieiulu ASA Physical Class
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Anweoe Tdvieszunaidon lLiildvieszureiden p - value
(n =152) (n =132)
LA
¥ 25 (16.40%) 30 (22.73%) 0.180
N 127 (83.60%) 102 (77.27%)
21¢ (U), mean + SD 63.31 + 8.04 65.63 + 7.25 0.160
gvtutanie (nn./wng’) 26.71 + 3.74 27.10 + 3.95 0.391
AFulnAIANBUNIGAA, mean = SD 37.26 + 4.33 36.87 + 3.95 0.441
ASA physical class
ASA | 9 (5.92%) 3 (2.27%) 0.539
ASA I 113 (74.34%) 104 (78.79%)
ASA Il 30 (19.74%) 25 (18.94%)
ASHIAR
SRl 105 (69.08%) 79 (59.85%) 0.105
niouiuanstng 47 (30.92%) 53 (40.15%)
Usnaudoaiivanluviaszueidon
HLN9LAEY (1a.) 25211 + 127.32 0 0
wiouAuaItng (ua.) 432.91 + 22321 0
528281 THIAR (U9) 96.19 + 32.50 103.89 + 36.94 0.063
szauAMNUIN
3ZAUANUINADUNIFA 6.277 + 0.578 6.197 + 0.635 0.271
32AUAMNUIATUI ALY 2.16 + 0.38 211+ 0.43 0.302
AEANUIUN
Igsunmsimen e Jui 139 (91.45%) 125 (94.70%) 0.287
Igsunmsvimeanmidatud 2 13 (8.55%) 7 (5.30%)

7115197 2 HASNSNI9AATINWATNIZUNSNTDUNHENARA

518015 ldvieszuneidon liildvieszuneiden p - value
(n = 152) (n =132)
syezTunoulsangIua (W) mean + SD 7.68 + 2.58 7.09 = 2.57 0.060
lesuidenndsnngn (310) 6 (3.95%) 3(2.27%) 0.158
WNAKFIARAS (wound redness) (518) 18 (11.84%) 10 (7.58%) 0.080
CIE e (superficial wound infection) (518) 3 (1.97%) 3(2.27%) 0.761
unardRadonely 90 Fundwise (deep wound infection) (318) 0 0 -
Amzadea (ecchymosis) (518) 0 2 0.128
Amzdenfs (hematoma) (518) 0 0 -
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Abstract: Development of Nutrition Knowledge-based
Learning Model by Information Technology for Blood

Sugar Control among Diabetic Patients
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Background: The development of educational tools for behavior change in diabetes patients is widespread.
However, the educational model using the mobile application for DM control is limited. Objective: To develop and
evaluate the nutrition knowledge-based learning model (classify food) for blood sugar control among diabetic patients
in Rajavithi Hospital. Methods: The research and development was carried out in two phases. First: The situation
analysis to develop a nutrition knowledge-based learning model using information technology was performed by
multidisciplinary brainstorming. Second: A quasi-experimental study was performed to evaluate outcomes including
FBS, HbAlc, knowledge to classify food types, and satisfaction. Eighty diabetic patients were equally assigned into
two groups. The experiment was given classify foods application via smart devices. The application is a colorful
fisure with music. Touching with fingertips to move each figure along the point of each food type. Three food
types were classified as unlimited intake, limited intake and forbidden foods. A trial took 90 seconds per cycle, and
correct answer scores were recorded. The comparison group received pre-and post- knowledge paper assessment,
nurses and nutritionists gave counseling for both groups. To follow-up, the team called both groups for lifestyle
modification. FBS and HbAlc were measured at baseline and three months. Independent t-test and Paired t-test were
used to compare outcomes between groups and before-after the trial. This study was reviewed and approved by
the research ethics committee, Rajavithi hospital. Results: Classify food application model via Android was initiated.
The characteristics of both groups were similar. The experiment group had significantly better knowledge about food
classification than before the study and better than the comparison group (p=0.035). After the trial, average FBS
and HbAlc in the experiment group were significantly lower than those before the trial, and significantly lower than
those of the comparison group (p=0.041 and p=0.048). The experiment group had higher satisfaction scores than
those of a comparison group (p<0.001). Attractive style, better knowledge, modern model, and ease to use were
the main reasons for classifying food at the most satisfactory level. Conclusions: The classify food game model is
an effective learing tool that significantly improved FBS and HbAlc in diabetic patients. Further investigation should
apply this model for the long term to manage proper dietary behavior and control blood sugar levels. Exercise and
emotional management should add to the application.

Keywords: Nutrition knowledge-based learning model, Information technology, Blood sugar control, Diabetic

patient
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TnvunnsTeeldinaluladansaumeiimunduduteundindy
FuunUssnne1nns 3Usenn (cassify foods) Tusyuudfuinis
Android Taun Uszansuusemulalddina wu dn wald
Usstanduusemuladnia wu 911 auudadeain wasussian
FSuUsEvg WU U viendl evnslesugs wieed]
snwauzlunnddu Jidssnunsuseneu Tolledulantinae
wazidennluamusunuaee) vuntaela wndennm
gnUssLneMsiidesdsdy1ineugn mnienidnilides

56 | ;1sa1snsunisiwme

UIUDNINBURA Lﬁalﬁ;ﬁ%muﬁaiﬁaLLazﬁy’ﬂﬂumsLﬁaﬂmw
wazldau fnrsfuaiaifindelundazseu Weoldeu
ASUNAT 1 58U Uszanad 90 undl finsuszanananzuuudi
novgnudeRnldiuiimslinuangunsaisaaiessine iy
sUnuuInsdnsideds poufimestauuuRtliyvde laptop 39
msAndugUsuunslinnusludnuusdddlinefineu 1n
sUuvunstimmiuuuif freuuur i fuiliegiafen
oravasauladie uavndl application SunUsELAeaIMIs
(classify foods) mmaaﬂ%’mumﬂqﬂﬂiaﬁlﬁﬂwiaﬁﬂéﬁﬁﬂ
feldazman innisldautesy 419 dn1sdssuianauay
wlanadnludfindensldouiui ashlvduaiuuaznsedu
miﬁaui’lﬁﬁ?quﬁu sUsuunsldeuves application inud
SuunUszanems (i 2)

2) Lﬂ%iaqﬁa’[,umﬁ'mim%’aga Usznaume 4 @i
Ioun dawdi 2.1) %a;gaﬁﬂﬂsuméﬁﬁ'mmﬁ%’a 2.2) WU
Ui%Lﬁ‘LIﬂ’NlliLﬁlEJ’Jﬁ’Uﬂﬁfi’]LLUﬂUizLﬂwa’]Wﬁ 3 Uszian
oA onsfisudsemulslidsnin Sulssmulsstn wazsiu
Sulsenu anwazdunuuidennine mnslinssiulseinn
919113 3 Uszunn lneflnmermsusazadaflunnaneiy Sudin
Azuuudwutefinougn dwil 2.3) uwudssdiuanuiianels
dnwarAnauduinnsdiulsyanuan (Linkert scale) uus
W 5 sedv Ao Rewelawnnilan 1 Uunans vew way
ffouiign dmuanisialu 2 Ussidufe Wisuifisuaiy
HanelanmaIndeFULUUNITINUNYTEANDINITTENTN
nauvaaIkaznguIeuiey uazuuuUszdiuauiianels
vosngumaassilasusuuuumsiinnuiimilasuimsiagld
weluladansauna fa1u 5 darfeatuauiiaulaves
wounaladuIuunUszianems ANN3ANNdilanaanis
T Auazmnlaziuate anueindglunsidau way
mwﬁawa%mwmm&iagﬂLLUULLaﬂwﬁmﬁﬁ’uﬁmuﬂﬂizmw
91913 mmﬂamaﬂsLLuuﬁqwa‘Lamﬂﬁqm 4.21-5.00 AZLUL,
fawalaunn 3.41 - 4.20 Azwuy, fenelaviunans 2.61 -
3.40 avwuy, fanelatioy 1.81 - 2.60 AzuUY uarianala
ﬂaa'ﬁq@ 1.00 - 1.80 AzLUY uazduft 2.4) wuudssdiuns
Aamumslnsdnviionuniunuiuasnsedulimuugi
Frulagunsiiudy Uszneusemanuieaiuuiinanis
Sudszyuemns 1nTesi N15U§eUTENOUD IS Lﬂ‘%aq‘d‘ga
4 wazn1svhut e Wudu



”
* ﬂ—. - e
r:-ff Classify F r:-nrj": k\

4 @
@,M.@

FAME OVER

FALSE gwoinaa )

TRLUE ey}

19 o9

wuuadniailaws 111

EAMME D
TRUE feemmn)

38

LR AP nLE s 11 1

i 2 gUuuunslduves application FuNUTEANDMNS

1) nrusnves Application LUdTMUAUIZLANDINNT
TuszuuUfjURns Android 2) SunaaeuAuslagiionan
a v ' o P
911INUIINYLVINGUVDID1MIT 3 Usziam Fuusemula
laignin SuUsenulednte wazinusuusenu 3) way 4) e
@SAUNSTTU 1 99U 28Ea1 90 U AUIMASLLY

v

Mutangnees

AWantiun1sfnen n1s3Teuavinu Insyuiunis
st il

Funoudl 1 MsAinsziaaIunsal dn1w uasWan
sUuuunsliianuidulasuinisiagldmalulagansaumne
wenuauszauinaludeavesdineumanu nssuiy
nanudumeu feil

1.1 AnwanunisainisguagtisiuminuuasUade
fifnasonsquanuieswesgiroimy Tnsnsdrsanann
msﬂﬁﬁaqWuluﬁuﬁ%%wmam%w%wmi@LLaQ’ﬂasJmemﬁ
sidumseglutlagiu TunansFumiBuiladigmanmsi
fuasumnumuauszduthmaldd Fienadsuasiolonia
doauinnnzunsndeuld Tinseidymuareuasselunis
Ut dulafiufoaldifueed wazdiulaiisasos
Uiuuse Tnemsiiesendeyaseanunanisuiinulunig
guagisiumuszdnsieu wwiltdudseint wWisuiiiey
351 Lﬁamﬁsﬁaaﬂaﬁ’wﬂwamﬁuﬂ WU LATUIBHAIUN
naUfiRiinseadnludeumniu lnsnrusuilossuing
NINNTUNNGUAZANITUTUTBIAUAINADIUNEIUTS WU
nsmugusERUtmaludenvesiisumudiiionia
i liAty anefidoszauarudn uazmuuamdunis

Uuuss Inedimnuiituiiaenndeaiuin nszuiunsfiazyinln
FrhsiwmuUuasunganssulfegiamnzay dosinin
¥ anudnladiine armmsgmiinluGesnsquaguaimeuLes
Tngianzegadadadlaruinig Jaeanunsadunginssy
1¢ Faduisvesmsitmunguuuunstsimnudiulasuns
Tngldmaluladansaume wazszylidanuiatmneuas
nadnsTifaUsrasd Ainszidoyasunnndnuazlideasy
Tumsamunguuuy

1.2 mswmungduuunislianuimulasuinisiagls
welulafasaumafionuguszdvihnaludenvesdiiae
v Anzgdevinnsiesgitazdansigideyaillaann
nFlATIEEa N SUf TR dSeuiisuiunisnuniu
2550UNTT LBnaTInIMsAEItuAIaBnsalunsgua
autpsdnunsvilanevnaifieruansedutnaludenyos
FURBIUMINY WAANguTAeTes wazuuImanITgua
%’ﬂm;:iﬂummmmﬁLﬂummsgm MLLUINIYUUREMTU
15ALUIMIU 2560 (Clinical Practice Guideline for Diabetes
2017)' Tngs1yingduergsunnduisseinalng Sy
vhenuduq thamiannguuuunsliinnuilagldimalulad
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9 o a
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MvuansaulunIsiRuFULUUIKANA19INN1IALSIUY
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ToLAAMAN BUENIUTEYINT D18 LA AOUNNANTE
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Wousziliunaansddgy (113199 2) szaviianaly
= o U Tl = ! [
Hoanasenems (FBS) lunguilSeuiisy neuwasndsnis
neaed WU ldwansneiu lunduneaes Anafensulay
NAINIINABDY WU AAULANAIST e TTd1AgnIa
i (p-value = 0.002) Inerain1svaaes seAUIMAaLULGDN
densiiAlanas Weiasanszaulaaludenndion
91913 (FBS) seminangumaaasuagnguilseuiieu Wian3ey
WisuaALade FBS naun1svaass wulnliwansneiu Lanasnig
VPans WU seautimaludonnatenans (FBS) daru



unnAeAueENlTud1AYN9Eds (p-value = 0.041) lng
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Atnaagauludon (HoALS) Tungusuifieudn
wdsneusazndimanaasdhivaniaiu Tundunaasile
WisuiflsuAnadeneulazndinismeass nuidanuuen
safuneada (pvalue < 0.001) dlawSeuiisuthema
aranludonssvinnguiuisuifivunazngunnass Aade
rounaaetliuananaiy windinismeassuitdtina
azauludondanuuanasiuegslitudAyneeaia (p-value
= 0.048) lnengunasosdanimaazanludeasiningy
W3guiileu (7.00 + 1.57 vs 7.98 = 2.64) mnfinnsanlungy
VINABY NBUNITNAABINUIN Fopaz 52.2 fiA1 HbAlc > 7 a3

n1svnass a1 HbA1lc TnalAsariu

AnedsaziuuANL i UNMsTuunysTanens lu
nau3suiiiey vislungunaaes wud Aedeneulazuds
NMeaediaNLANAIURETTd AN NEDH (p-value
<0.001) %1 2 N N SRR REE COITRREE ATV EeY
913 sEMinenguSeuiisunaznguvaass ieiSeuiiiey
Anade nounsnaans wud llusneneiy uwindanismaas
WU dpnuuenseiueglded Ay eana (p-value =
0.035) Tngazuuunuilundunaaesainingussuiiiey
(87.03 + 6.91 vs 83.00 + 9.66)

AzLUUANNTTNElAR FULUUNMITILUNEIMNT Sening
nguneassuarnguIeuliioy WelSsuifivuaadends
NNAas WUl dannuuanaiued1eiitediAyisaia
(p-value < 0.001) Inenguyaapsliazuuuaufisnalaynnn i
NAuUSEUWEY (4.65 + 0.66 vs 3.78 + 0.76)

= = = o o ! ! ' i = =
M990 1 L‘UiEJ‘UL‘VlEJ‘lJaﬂ‘t%uz‘ua\‘imaﬂ’lﬁzmwﬂquwﬂamLLazﬂQML‘LJit’JUWlEJU

ouaialy nguSeuigy NEUNARADY p-value
b (n = 40) (n = 40)
21y (@) 0.212
fownin 40 3(7.5) 3(7.5)
40-60 22 (55.0) 29 (72.5)
111A71 60 15 (37.5) 8 (20.0)
mean + SD 57.65 + 10.07 53.75 + 7.62
LN 0.469
98 11 (27.5) 14 (35.0)
i 29 (72.5) 26 (65.0)
TsAUs2910 0.160
Taigi 10 (25.0) 18 (45.0)
X 30 (75.0) 22 (55.0)
nsgUYYS 0.675
laigu 38 (95.0) 36 (90.0)
au 2(50) 4(10.0)
NIALLEANaTE 0.712
Taidl 35 (87.5) 37 (92.5)
A 5(12.5) 3(7.5)
szazanduumanu 0.226
Hounin 19 1(5.9) 2 (10.0)
159 7(41.2) 13 (65.0)
11 5 U 9 (52.9) 5 (25.0)
mean + SD 7.6+5.6 4.5+4.4
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719197 1 Wisulsudnwarvewinegeseninngunaaskaenguseuiieu (a)

ouaialy ngueuigy NFUNARDY p-value
N (n = 40) (n = 40)
fAyduiang (kg/ m?) 0.490
Weenin 18.5 1(2.5) 0
18.5-22.9 10 (25.0) 7(17.5)
23-24.9 5(12.5) 3(7.5)
wnndwisewiiv 25 24.(60.0) 30 (75.0)
mean + SD 26.0+4.4 27.8+4.6
Values are presented as n (%), mean + SD
An9797 2 IWsuisunadnsiouLarndanIsnnaes FENINNGUNARBILAENFUUSBULTIEY
ny fouNAaBY AAINAADY p-value
raamo mean + SD mean + SD
sriuthaaludennauawnadh (FBS)
nauUIeuiey (n=40) 149.70 + 41.65 151.92 + 37.21 0.623
nguNAaBs (n=40) 150.10 + 37.09 137.00 + 25.94 0.002”
p-value 0.964" 0.041"
seiuthaaszauludon (HbALC)
nauiSeuLieu (n=40) 7.50 « 1.49 7.98 + 2.64 0.248"
ngunAaes (n=40) 8.28 + 2.30 7.00 + 1.57 <0.001"
p-value 0.077" 0.048"
AZLUUAININITIMUNUTEANDINNT
nauUSeuWiey (n=40) 77.00 + 10.66 83.00 * 9.66 <0.001"
nauNAaBY (n=40) 75.74 + 12.09 87.03 + 6.91 <0.001"
p-value 0.625' 0.035"
aunsnalasaguuuulinug
nauUSguiiey (n=40) N/A 3.78 £ 0.76
naunNAaes (n=40) N/A 4.65 + 0.66
p-value N/A <0.001"

p = p-value from paired t-test / t = p-value from independent t-test

definnsansgiuauianelaveangunaasiilézy
sunvumstinnuisulasunnisiagldmalulagansauma
NULIUNALATUIMUNUTELAND11TS (classify foods) WU
nnusziiudnmdanufianelassdunniigaluiFosaiy

waulaves application A1w3 Anudlandsanldau
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713197 3 Anufanelavesngunaaswiaisnislianuiiulavuinisiagléinalulagarsaumea (n=40)

Ussifiudanu seAuUAzULUIRGY nsulana
1. Uuuuves application dAnutaula 4.50 + 0.84 fanelasnniian
2. a3 anmdilandeannld application uda 4.55 + 0.63 fanelasnniian
3. sduuuianuagaInLayiuady 4.65 + 0.58 flawelasnniign
4. 3UuuUres application d1esianslideu 4.70 + 0.56 Fanelasniige
5. puitanelase application FIMUNDIMNT 4.65 + 0.66 ﬁawahmnﬁqm

So1snd
TsanenuasviabinisguadnuidUasuimanudu
$rununn uazduualfudutunnd Felsmenianeds
Wulsmervnavunalngsedunfegiivesnsunisunngd
wihflazunumlunisiaueulouefunisansisaaumasn
furensgnsnasisaguieliliTunissensulutuamg
Afunsgrunaziluuszgndliviuszima safsanldane
Tun1squagUagiuimunsaliinnsunsndeunnazdoade
Aliselumsquanntu fefunsquaiifigummuasiihse ¥
Amzumsndeusngg vesngulsaitaziinfuguasiuminud
wPwann1srAliIsLaranaugade ez riulutians
@eTineae ﬁwmﬂﬁﬁmiﬁﬁﬂﬁﬂwLﬂuﬂuéﬂma (people
centered approach) MswaIwIuMsINYETIIUMIN
FaFuMsAIERNATNIN MIguasn nsfnyTItouasiaL
uinnssuiafntueeedeiios Tasmeuranvidliaim
ddgiunsliiaiug wugdt Anadeu wavnaaesjuRlv
FUreiinnnuslunisdanisauesednamingau aseviindeny
dgrasnsiinalulagindiastlunsguadiieiumiu
Tiiusyavsamanntu fuanindnuasiifedadunsqua
Fasvy Sanussiulunsianngunsaliniesielualy
Wiemunsquasnuitisuvmuliiussansamuas du
Q’ﬁmmmmL%ﬁﬁsﬂﬁayl,awnsmq@'huimhiamiaL%ya%’a (center
of excellence #1u NCDs) Faiin1sAnAumaziauILinngsy
sUwuumslimnuimulavuinsiegldmalulagansauna
WU application 31uAUIELANDIMS (classify foods) %
Hunildluedosdlofidinyiodeslosysanmsnisguagy
winnulegldimalulagodeasuiens guuuunisliangg
Tngldmaluladarsauwmeiinnuiiaula wasviuadelunis
sty electronic devices flanunsaldaulsazan vn
e ynousiezidugdaeony lemeuausinusioinisues
Frhummuliaunsaieud nunu uasthuiuldiiioais
anunszmiinludulasuinsiigndes wazaztaelannse
muauszduihmaludenldmantving wasmndWfun
ilunsquasutedldfiedisdeiiles aztioanaundedlunis

Winnnzunindeulusunanie
Usdndnavesguuuunislianuimulavuinising
Tmalulagansaumeaniu application IUNUTLLANDINT
(classify foods) wuin ﬂzLLuummfﬁLﬁuﬁﬁulﬂuwamam
nsi3eudkiunszuIunsaoansmeiedosiiedidnnseindd
fuarty warammadeulmuuudluin fdsafounsedunis
Seud nmdanudany a8 Wilauagandiliig wagiin
meseus suduazandneaueddiegimingy Ussneuiu
msudanaviuiivdnsléo gldaudsdianuayn Ausu uay
anaglildpruuuiBedu innsiaudng nssuaunsvingng
dunsansildietu aonedestunsfinuives Sa-ard® 7
fimunguuuunstinnudiugunminglidonisidouise
om0 TnersuuuvdinisFoudofonuies
fingeninneunsiSeu uazdefiauntufinnumnzaudiy
e mseeniuy nstauede wasdunsinlulEUselon
HadnsverddnlunisguanuiesvesUlsiuimiu
Funginssunsudlon aunsomugussduthmaludend
ftu Wunananadiildsuinuemenzes juuui

uade lanninwelaraninladne dewalitinisidsuwdaan

v '
a

ﬂs'ﬁuiuL'%admimmmzﬁuﬁwma donARDINUNISANBIVDY
Mungvongsa' ﬁﬁwuﬂﬂiLmiums%’ufg"m'ma’lma'nmul,aa
Tumsuilarewaiienuausziuihmaluenainnsin
Fatine Ansruaain Beudimunud Indawyoms way
MUUAFAEIUIMTHIULNLAAINITINEDY NANITANYINY
11 YAINITNAADI ﬂf:jwmamﬁﬂamﬁﬁ'amnzLmsﬂ%’auuas
M TEMTURUILUIMNY N155UTANLATNTIAULEIEINT
oun1snaaeIkazgInIInguIeuLiiey Lazngunaaedl
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i wuinsldinelulad dwasionsFouduazans tiilugnis
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ns@nwndaneastlag Quinn' 7ildlnsdwiisaudunisTy
Auugihuuusnsgudmivgasiuvnusied 2 uas
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WNUYEadl 1 Han1SANENNedeasaslinuAf18Aaeiu
wud nuilasunstiduusdinunnsguwagldnséni
danaliisyauAntisnamasayal (HbALC) anainasnsyeviian
Ananu waznsldinsdwidietioeliniuisimuguan dald
19 o & A = v vl 1 Y
Sumsvensuinduesasdionslinnuivivielidtheumu
AIUANTEAUNINNALAAINKNANTSANY systematic review Ua
meta-analysis 1ng Saffari'?
=l = = 2 % 1

Wiguiilguanuitanelaluguwuumslvianuissning
NAUNARDALNFIUTEUTIEU WUTNGUNARBIazIUIUAIY
wanalageniinguieuiisuegadideddynieais uaz
aglusziuunian suwuunisliauisnulasuiniseiu
application M3duunUszane sl Isuwuunisdeasi
Wlade viuasie raula Inw Feenuns Uszananasins?
Altudianumdandu dmasonzuuuniuiianely voued
a a ~ ' W v vy
WeUssdiuanuiianelamznguitlasuanuiimulasuinis
Tneld application MITMUNYTLANDINT WUIINGUNARD
wanelasgausnnigatunng du e Anutaulavesgiuuy

v v v v £ v v

nshinus Au3 Anudilandsanldanuudy anuasain
wagstuaie nslaulade lidudeu nevaussianisaily
aa o A | o v A A a a & 3
Fnlutdagtunaudiulngldniedodidnnselinduiniu
Tunsantudin nMsmenusiiudiy waen1seninuesnge
WHudu

asu

susuumsiauimulavsuinisiagldmalulag
ANTEUNANUNNEI L UNUTELANB1NS (classify foods) &
Uszansamlunsmussnhmaludeslufithewmu uay
firufienufioelasoguuuuiiianntulussduuniigs
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Abstract: Unexpected Antibodies in Cancer Patients
at Maha Vajiralongkorn Thanyaburi Hospital

Suriya Kheauchanta, B.Sc., Pavina Muksikapan, B.Sc., Chonsanee Klaitong, M.D.
Maha Vajiralongkorn Thanyaburi Hospital, Bueng Sanan, Thanyaburi, Pathum Thani,
12110

(E-mail:-Tawantop259@gmail.com)

(Received: April 28, 2020; Revised: July 15, 2020; Accepted: December 30, 2020)

Background: Unexpected antibodies are antibodies beyond the blood type ABO that are clinically important
and cause reactions after receiving the blood components. Most cancer patients experience anemia caused by
chemotherapy, radiation or from cancer. Therefore, unexpected antibodies are the problem for monitoring the cause
of transfusion reactions. Objective: To study 1) prevalence of types of unexpected antibodies in cancer patients
receiving blood components. 2) unexpected antibodies related to with antibody types in cancer patients requesting
blood components at Maha Vajiralongkorn Thanyaburi Hospital. Method: This retrospective study based on data
from cancer patients who received blood components from Maha Vajiralongkorn Thanyaburi Hospital. Result: Total
of 2,516 patients, the results showed that 95 patients with unexpected antibodies (3.77%), colon cancer associated
with Auto anti-l, lung cancer associated with Anti-C, Anti-e and Anti-Le” (p-value <0.05). The relation of antibody
types showed Anti-C with Anti-e, Anti-c with Anti-E, Anti-E with Anti-S, Anti-Di* with Anti-Fy°, Anti-Le® with Anti-Fy®,
Anti-Le® with Anti-Le® (p-value <0.01) and Anti-E with Anti-P1, Anti-P1 with Anti-Fy® (p-value <0.05). Conclusion: The
relationship between unexpected antibodies and type of cancer will be useful in the surveillance reaction after
blood transfusion of patients with further cancer.

Keywords: Unexpected antibodies, Cancer, Blood component
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auusuiAslainiiiesesiuguieidesnisdiuusenay
Ta#is Weana1nsouldialsyasAannsilse sau9aInng
@ % ad |1 [ ) [ a o W = v a
Snweisaneg liesdunissueiividarionisaiesed
NADANITUSA1TN19sUIANSladinlutauyssana 2561 19t
Usnsitheviiun 517 519 usegalsinudanuinddiae
A D & v & P
vunellaunsalidiulsyneudentuiuiug lallesn
AUsenukeuRveflifisuszasddndudesdimsiaiion
a a aa YV vy v ' =
yiaweudvefnaunsadnlatugiieainaninyasiely B
' da a a aa v & Azov M yx
wiarsrendvinveseauiveniuanstaiuly Redndaldled
msfnwmviaveweufvedlugUisusse pnugn Ay
o o & ) ~ a ad g ¢ 1
duiusveenssnufnsianukeuiveailugUassAnenis
FumssnuilugUasuzsandanizdalidnnnnisinwinie
flsaes ManuiRfedafiuanuddgyuesniugn vin uaz
UszinvvaweufvedninulugUlsuzisaiumnuduiugan
ns¥nusluanuasimsudlseneuladin Yol
Au1sun1ssnululsaneiuia J9Readansiafionvia
a aa Yy vy v '
wouRveffansalafugUlisananinivasely lae
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N A a

wiarseAlvinvesouivafiuansnaiuly

v
DA NV

AanugIdedsliinnisinwianugn sile uasUsvion
ﬁumLLauauaﬁﬁWﬂuQ’ﬂaamﬁaﬁummé’mﬁuémﬂmi%’ﬂm
mullufsiunuediisudiuszneulafisvesiaefiunsuns
Snwniilsmenuiaummdsasnsusyuinndeyadounda 37
danua:dsms

msanwafeildunisanundounds (retrospective
study) aﬂﬂszﬁ'au“argﬂ'.1mwL%qﬁuﬁuﬁauﬂisﬂadaﬁmm
TsmeunaumBsasnsnsyyd ssesnafusi i 1 unseu
W.A. 2558 — 31 §UIAU W.A. 2562 NUNTITTUTBILATINTIVE
Tnganznssunsasesssunmsidelunyed Aadendtieussa
91911nnIn 18 U fivedudiuuszneuladinuln LPRC uaz
PRC 210L5aNeNU188M I BTIAINTUTYYIIIAU 2,516 518
Tnenuiwansasadanseueufverihifislszasdiduuin
(screening antibody positive) ﬁgwm 95 18 lngiAusau
swdoya 01y e vlinvedlsauzisa Ussavnissne mny

Wnduidion (Heouunaudlulnadu (Hb) visiiden ABO, Rh

group, Wa direct anti- globulin test (DAT) $nnundaitlasu
LPRC %8 PRC Tulsswenuna s1usu unit #l§5u LPRC wie
PRC Tulsawenuia S1uiusdin unexpected antibody Wag
4iln unexpected antibody lngl¥3esavAade snsndu

Pearson Correlation Coefficient

HWa

Mnnduinegnsiiveudulsznoudesiavandiuay
2,516 578 1AgNUIINANISATIIRANTOILOURUDAT L Tie
UsvasAduuan (screening antibody positive) Wavaa 95
578 Amduesas 3.77 Dumandsioray 61.1 Iﬂaﬁmqm?{a
57.34 U ogeglunguunnndy 50 Vievay 72.6 dunniu
yeiSaAsweiazme (head and neck cancer) Soway 28.4 13
Shwnesedsnwnedesay 38.9 warWUIWan1InsIa DAT
neuvesuduUsTneuldenlinauIniasay 68.4 fA1AINY
Wududen (Het) wisSevas 26.07 wavUsunaslulnaduade
Spuay 8.47 me/dl (137971 1)

A131971 1 Suau Seray Anade drudeuunnnsgu Agean-ianvesfiieuziineuresudulszneuden (n = 95)

Uade U Sovay
LN
¥y 37 38.9
AN 58 61.1
21y
31-50 U 26 27.3
51-60 U 35 36.8
61-70 ¥ 21 22.1
71-80 U 11 11.6
81-90 U 2 2.1
mean = 57.34 + SD 11.36, min = 35, max = 83
wauzise
Head and neck cancer 27 28.4
Gynecologic malignancy 21 22.1
Colorectal cancer 15 15.8
Breast cancer 13 13.7
Lung cancer 7 7.4
Prostate cancer 3 3.2
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A131971 1 $1uau Seray Anade daudosuuannsgiu Agege-manvesUisuisneuvesudlsznouidon (n = 95) (fe)

Uade MU fowaz
Thyroid cancer 1 1.1
Other 8 8.4

A3FNEN
Fa@shw 37 38.9
wniiUdn 26 274
wilinUnas Sadsnwn 31 326
naulelefu 1 1.1

nyjiden ABO

A 19 20.0
B 36 37.9
AB 6 6.3

) 34 35.8

nyiiden Rh

Positive 95 100

Negative 0 0
DAT

Positive 65 68.4

Negative 30 31.6

DAT = direct anti-globulin test
A1 Het Lade 26.07 % + 3.39 %, A1 Het isngn 15.3 %, A1 Het fiqan 35.0 %
A1 Hb tadle 8.47 me/dl = 1.19 mg/dl, A1 Hb Fisam 4.8 mg/dl, A Hb figsan 11.4 mg/dl

A131971 2 $10u Soray vllauouRuediilifisUszasd (unexpected antibodies) seaiheuziSeneuresudiulsznauiion

(n=95)

Unexpected antibodies MUY foway  Unexpected antibodies AU fouay
Rh 12 12.6 Mixed antibodies 35 36.8

Anti-C 1 1.1 Anti-c + E 5 53

Anti-c 0 0 Anti-C + e q 4.2

Anti-D 1 1.1 Anti-c + E 3 3.2

Anti-E 10 10.5 Anti-C + e + Mi® 2 2.1

Anti-e 0 0 Anti-Mi® + E a 4.2
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A131971 2 $1u9u Soray vilaueuRueiilifisUsyasd (unexpected antibodies) veaiheuziSeneuresudiulsznauiion

(n=95) ()
Unexpected antibodies MUY foway  Unexpected antibodies MUY Souay
MNS 28 29.4 Anti-Mi® + P1 1 1.1
Anti-M 1 1.1 Anti-E + P1 3 3.2
Anti-N 0 0 Anti-Fy° + Le® 1 11
Anti-S 1 1.1 Anti-Le® + Le” 1 1.1
Anti-MP° 26 27.4 Anti-Mi® + | 1 1.1
P1PK 1 1.1 Anti-Mi® + Jk° 1 11
Anti-P, 1 1.1 Anti-P1 + Jk° 1 1.1
Lewis 4 4.2 Anti-Fy* + Fy” 1 1.1
Anti-Le® 2 2.1 Anti-c + E + Le® 1 1.1
Anti-Le® 2 2.1 Anti-C + e + | 1 1.1
Kidd 4 4.2 Anti-C+ e+ S 1 1.1
Anti-Jk® 2 2.1 Anti-c + E + P1 + Fy* 1 1.1
Anti-Jk° 2 2.1 Anti-c + E + P1 1 1.1
Duffy 2 2.2 Anti-MP + ¢ + E + Fy” 1 1.1
Anti-Fy* 1 1.1 Anti-MiP+c+E+P1+JK° 1 1.1
Anti-Fy” 1 1.1 Total 95 100
Others 9 9.4
Anti-| 1 1.1 Combined with an autoantibody 64 67.3
Anti-H 1 1.1
Autoantibody 5 53
Rouleaux formation 1 1.1 Unidentified 20 21.0
Un-identify antibody 1 1.1

wilnuouRvennliiaUsyasd (unexpected antibodies)  1Huxlln anti-E Seway 10.5 lurliauoufivedinuwuusile
v @& PV = ' a a a o a ada a . . .
vosftheuziisnauvesudiuUsenauiion wudl ueufvedse  LAguantudmuleuiueaniinaleyila (mixed antibodies)
viiden MNS wnfigniosar 29.4 (m1519712) lneluvdn (9197 2) fefevas 36.8 wawll autoantibody A
anti-Mi° Segar 27.4 wouRuefdeviiiensedaunde Rh  Soway 67.3 (AN5199 2)
(Anti-C, Anti-c, Anti-D, Anti-E 1az Anti-e ) Sosaz 12.6 lay
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7135197 3 YadupnuduiusvesiinlseuziSauaznsiin Unexpected antibody vesiUaeuzsafildsudiulszneulaiin (n=95)

yiinlsAuzs Auto Ab Anti-Mi® Anti-C  Anti-c Anti-E  Anti-e  Auto Anti-P1 Anti-Jk® Anti-Di*

Anti-l

Head and Neck cancer
Pearson Correlation 0.087 -0.025 -0.088 -0.159 -0.117 -0.068 0.001 0.115 -0.016 0.070

p-value 0.404 0.812 0394 0.124  0.260 0.515 0.993 0.267 0.878 0.499

Breast cancer
Pearson Correlation -0.064 -0.019  0.024 0.013 0.081  0.041 0.024  -0.117 0.088  -0.053

p-value 0.540 0.854  0.818 0.901 0.433  0.691 0.818 0.259 0.397 0.610

Gynecologic malignancy
Pearson Correlation 0.023 0.086 0.060 -0.014 0.077 -0.022 -0.141 -0.072 -0.105 -0.073

p-value 0.822 0.405 0561 0.892 0456 0.835 0.173 0.489 0.312 0.480

Colorectal cancer
Pearson Correlation -0.001 0.033 -0.117 0.130  0.133  -0108 0.337** 0.068 0.061  -0.061

p-value 0.989 0.748 0.258 0.208 0.198 0.298 0.001 0.511 0.559 0.557

Lung cancer
Pearson Correlation -0.001 -0.143  0.229* -0.019 -0.037 0.258*  -0.080 0.046  -0.059 -0.041

p-value 0.993 0.163 0.026 0.853  0.725 0.012 0.444 0.656 0.569 0.691

Thyroid cancer
Pearson Correlation -0.164 0.129 -0.029 -0.046 -0.075 -0.027 -0.029 -0.033 -0.022 -0.015

p-value 0.113 0.212 0.780  0.655 0.469  0.797 0.780 0.748 0.835 0.884

Other
Pearson Correlation 0.009 -0.154  0.024 0.101 -0.057 0.041 -0.102  -0.005 0.088 0.176

p-value 0.929 0.136  0.818 0.331 0.585 0.961 0.325 0.964 0.397 0.088

* b < 0.05, *p < 0.01

a = antibody ¥%n a

a13197 3 Uadeanuduiusvesviinlsauzisauaznisiin Unexpected antibody veineuziieiilasudiuszneulaiin
(n=95) (siv)

vfialsAuzise Anti-Jk®  Anti-S  Anti-l Anti-Fy® Anti-Fy® Anti-Le® Anti-Le® Un-iden RF  Anti-M

Head and Neck cancer
Pearson Correlation 0.020  0.070 0.020 -0.092 0.070 -0.016 0.070 -0.069 -0.064 0.164
p-value 0.850  0.499 0.850 0.373 0.499 0.878 0.499 0.505 0.535 0.113
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a13197t 3 Jadeauduiuseeswiinlsauzisakarnisiin Unexpected antibody vesfiheuziieiildsudiulsznaulaiin
(n=95) (via)

vialsAuzise Anti-Jk° Anti-S  Anti-l Anti-Fy* Anti-Fy® Anti-Le® Anti-Le® Un-iden RF  Anti-M

Breast cancer
Pearson Correlation 0.123 -0.053 -0.065 -0.053 -0.053 -0.076 -0.053 -0.043 -0.058  -0.037
p-value 0.236  0.610 0.529 0.610 0.610 0.465 0.610 0.681 0.579 0.720

Gynecologic malignancy
Pearson Correlation ~ -0.090  0.110 -0.090 -0.073 0.110 0.157  -0.073  -0.025 0.015 -0.052
p-value 0.384  0.289 0.384 0.480 0.289 0.128 0.480 0.810 0.886 0.620

Colorectal cancer
Pearson Correlation 0.095 -0.016 -0.075 0.146 -0.061 -0.087 -0.061 0.194 0.078 -0.043
p-value 0.361 0.557  0.450 0.158 0.557 0.401 0.557 0.059  0.450 0.680

Lung cancer
Pearson Correlation ~ -0.051 -0.041 0.179 -0.041 -0.041 -0.059  0.239* 0.036 -0.004  -0.029
p-value 0.624  0.691 0.082 0.691 0.691 0.569 0.020 0.728 0.972 0.780

Thyroid cancer
Pearson Correlation ~ -0.019 -0.015 -0.019 -0.015  -0.015  -0.022  -0.015  -0.057 -0.043 -0.011
p-value 0.858 0.884 0.858 0.884 0.884 0.835 0.884 0.586  0.680 0919

Other
Pearson Correlation -0.065 -0.053 0.123 0.176 -0.053 0.088 -0.053 0.035 0.128 -0.037
p-value 0.529  0.610 0.236 0.088 0.610 0.397 0.610 0.734  0.216 0.720

* < 005, *p < 0.01
a = antibody %1 a, b = antibody via b

a1319il 4 Yadeanuduiusueswiln unexpected antibody veuUasuzissiilisuduszneulaiin (n=95)

¥im Unexpected antibody

Auto antibody Un-identify Ab

Pearson Correlation 0.025*

p-value 0.022

Anti-C Anti-e Anti-S
Pearson Correlation 0.921** 0.239*
p-value 0.000 0.020
Anti-c Anti-E Anti-Fy*
Pearson Correlation 0.617** 0.326**
p-value 0.000 0.001
Anti-E Anti-P1 Anti-S
Pearson Correlation 0.217* 0.263**
p-value 0.035 0.010
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a1319il 4 Yadeanuduiusueswiin unexpected antibody veuUasuzieiiliudiuszneulaiin (n=95) (o)

¥in Unexpected antibody

Anti-P1
Pearson Correlation

p-value

Anti-Jk®
Pearson Correlation
p-value
Anti-Di®
Pearson Correlation

p-value
Anti-Le®
Pearson Correlation

p-value

Anti-Fy*
0.203*
0.049

Un-identify Ab

0.258*

0.012

Anti-Fy®

0.489**

0.000
Anti-Fy® Anti-Le®
0.334** 0.334%*
0.001 0.001

*5 < 0.05, *p < 0.01

a = antibody %% a, b = antibody via b

ANudTuSvesuinlsAuzISsLarn1SAn unexpected
antibody vestjtheuzidefildiudutsznauladin nuinuzids
a11d (colorectal cancer) duWusiunIsnuLouRvafuia
auto anti-l (p<0.001) ugi5sUen (lung cancer) dNWUSHU
nsnULaUAUDATA Anti-C, Anti-e az Anti-Le® (p<0.05)
(P59 3)

ANuFLTUSYeIYTia unexpected antibody YU
upSaiild¥udiuuseneulafin wuin Autoantibody wuiia
57UAU Un-identify antibody, Anti-C wulAasufiu Anti-S,
Anti-E WULAATINAU Anti-P1, Anti-P1 WulAnsauAy Anti-Fy?,
Anti-JK* WULARSILAU Un-identify antibody, Anti-Di* wuiiin
AU Anti-Fy? (p<0.05) ag Anti-C WULARTIUAY Anti-e,
Anti - ¢ WULARTILAU Anti-E, Anti - ¢ WULAATINAY Anti-Fy?,
Anti-E WULARSINAY Anti-S, Anti-Le® Wulinsuiu Anti-Le®,
Anti-Le® WuLinsauiu Anti-Fy® (p<0.01)

So1sau
msfnuniifgUssasdiflemanugnuasauduius
vesnsinuouvefiilifislsrasdlufiasusiSeiivodau
Uszneulain daustd 2558 fla 2562 SruaufinsuFuioun
2,516 518 ‘wmﬁﬁ%ﬂaaﬁﬁuauauaﬁiﬁﬁamzmﬁ 95 518
($ova3.77) Bsann1sAinuves Ko ﬁﬁﬂmﬁﬂaadaumﬁﬂ
U 22,463 5'1awuiﬂﬁﬁﬂaaﬁﬁuauauaﬁlﬁﬁwizmﬁ
$ovay 1.52 uarainnisAinwives Oh™® lusanadasiu3ana

Tafinsauau 1,620,023 s1ewukouRuofiildfiaussasd
Sowaz 0.26 drululszmalnelafins@ne1ves Po-ngernnak”
Tuonanadnssiuau 31,600 SenULeUAUDRTlIfsUsTass
foway 0.54 wiulddnmnnisdnuedainuauynly
naufUneNzd AN 2.26-145 w1 Fslunguifiheuzise
faediuusznevlainaisasaseninddenadinuieuived
usnnilevyjiden ABO flagilugUassasenisiudiudszney
Fonvosthesely wazilofinnsananvinvesnouived
nmsanwaSiiinuinviavedsauzidadiinnuduiug
sanisiiaLeufvenilifisussadlanarseda sauluds
wiazvviinveswaufivefinesnussufudndedeezidu
Ui%IEJ‘ZIuKIUﬂﬁI%ILﬁU‘?JJmJ”aLLﬂ'L%’mﬁ’lﬁﬁuqmﬂaaﬂuaxLL‘W‘VIEj

Yo

Asnwsiely

asu

v g a | a a a av

HUreuziSeiveduysenaulafininuueuivedly
NaUseaansagay 3.77 Yadeseminemnudunusuessialsa

< a a a DR & ay vo o1

uziSuazvlaueuivefvesiisuziseilasudiulseney
ladinfauzSsdldduiusiunsnuseuRuefvin Auto anti-l
wazuziSsanduiusiunsnuLauiuafvla Anti-C, Anti-e
luneufvedlumiiden Rh way Anti-Le® 1uuoufved
Tunyjidion Lewis Yadurmnuduiusveseiln uoufvedvesy
PheuziSanlasuduusynouladin wuin Autoantibody wu

a o a aay 1 a v . a
Lﬂﬂi'lllﬂ‘ULL'E]‘LN]UEJWV]‘LQJﬁ’]iﬂiﬂi%q‘ﬂu@lﬂ, Anti-C WuLAA
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31U Anti-S, Anti-E WULARSIUAU Anti-P1, Anti-P1 wuLhia

AU Anti-Fy?, Anti-Jk* wulinsauiukeudvesilidaunse

isqﬁuﬁmvlﬁ, Anti-Di* WULAATINAY Anti-Fy® Lay Anti-C WU

WRSIUAU Anti-e, Anti - ¢ WULARSINAU Anti-E, Anti - ¢ WU
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SWcud 19StUASICUU W.U.
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NSUNISUWNE-Uurn13nendesoda nuudau uwwovdau wauviwsn nsotnwukiuas 10500

Abstract: 9 watt-LED (T8) Phototherapy for Neonatal

Jaundice in Lerdsin Hospital

Vipat Charoensiriwat, M.D.

Department of Family Medicine, Lerdsin Hospital, College of Medicine, Rangsit
University, Silom Rd. Khwang Silom, Khet Bang Rak, Bangkok, 10500

(E-mail: wipajaro@yahoo.com)

(Received: July 20, 2020; Revised: October 16, 2020; Accepted: December 30, 2020)

Background: 18 watt fluorescent (T8) phototherapy is the standard treatment for neonatal jaundice. However,
fluorescent is replaced by LED because of fluorescent use more energy than LED. We found that 9 watt LED (T8)
phototherapy has enough light intensity for the treatment of neonatal jaundice. Objective: To study the effectiveness
of 9 watt LED (T8) (8 light bulbs), developed in Lerdsin Hospital compare with 18 watt fluorescent (T8) (8 light bulbs)
phototherapy in treating neonatal jaundice. Methods: This was randomized controlled trial study in 120 babies
born during June to October 2019 with neonatal jaundice. The sample were divided into two groups by computer
randomization and undergo the standardized physical examination and bilirubin’s level checkup. The light intensity
was also measured at the beginning of treatment. Then, there was bilirubin testing every 24 hours until the end
of treatment. Other routine nursing records were also done. Results: 9 watt LED (T8) phototherapy had statistical
significantly higher light intensity than 18 watt fluorescence phototherapy. The rate of bilirubin level was decreased
more in LED (T8) phototherapy compared to 18 watt fluorescent (T8) phototherapy at 24 and 48 hours of treatment.
And, there was no change of patient’s temperature during treatment. Conclusions: The study of treating 60 patients
diagnosis of neonatal jaundice with LED (T8) phototherapy found that the bilirubin level was more decreased than
the treatment with the standard 18 watt-fluorescent (T8) phototherapy using in present.

Keywords: Neonatal jaundice, LED (T8) phototherapy, Fluorescent (T8) phototherapy

UunAnQYo

A v adoy A < o A <

niviae: Winwidunnsgiuvesnngiivaedhuin

a =1 1 v 1 v
msnusniinfenisdeslimeyadesliimeynrasnngealsa
U (T8) 18 Tnd egalshinunasavigeetsasudifdgn
NALNUMENaA LED wipaannuaen LED Uszudandanuls

1 =1 1 v 1

111NN LLAZINNNTANEINBUNUINUINVGDA LED (T8) @15
TAA U uLasfigananan1ssnwINMEMmanIlunISn
wsnifiald Tnguszasd: WefinwUssdnSavedasesdeain
WUU LED (T8) wu1m 9 10¢ 8 naan Avsundululsineiuia
a a a a o A A v I3
\@ndu Wisuilsuiunsesiidesriievaanigeelsaigus
(T8) vu1m 18 98 8 naon TunsSnwInIEAIwmaDdluNISN

wsniiin 350715 Wumsfinwlddhanindadesied Tumsn
wsniAnffinnzduvdeddulsmeuiadnduszninafiou
figuiguiiananau 2562 91w 120 seutadu 2 ngu
e TBduieneufinnes Mdesnguarldsunisanasanme
munAsp Uil anadenilonsiaszduladsiu
finsnseimdinuiaduaiusnfiGumsinm asainses
a150aa30u W0 24 alue auaumsinuilugiheusazse 1
nstufindeyaduamunnasgiunsnenuia wa: wui lu
spesineiivindu yadedlyl LED (T8) Wanuduweuasgandn
YavigosLsaud (T8) ageilledAgymieatia dnsn1sanas
vosUaazoulu 24 uay 48 Hilus Tunguilld3unisdedl
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sheviaen LED (T8) anasiininnguillivaonvigesisaiaus
(T8) wwn 18 I 9w 8 MaenuIRsEIUBEelitudAny
msadd warlinumsidsuulasgumgivazinu a5u:
nsshwnnzdiniedumsnusnifinlae3snisdedldae
v LED (T8) wu1m 9 Tadl Tinan1ssnwmnsnusniinasy
Amuadifinnzdavaes Tasanardadsoulduinniinu
Mmevaeangoslsalud (T8) vuia 18 Jnd 911U 8 viaen
Atlutaqiu

Adnn: nedundeslunisnusniiia nisdeal
feviaen LED (T8) nisdeshilieviaenvgesisaisus (T8)
IR 18 0

unth
angdundedudanisnusniiadadutgniiiny
Uas n1sdedla (phototherapy) Wudnisnswiladsdenld
welulsanguiadiunan dugiiame uaglsmenuiasung
phototherapy” 2 azeiUdsn unconjugated bilirubin &
avaneldilulusiulfegluguasaeldflu (somerization)
uwErtuoanmetlaaniy®® Tnsuasluraanue1nnau 400-500
nm utianusmeduiivinya’ uaruaafinrueady
450-460 nm aziduraeeNeNARUNTUSEASANgeEn’
wazaudunasiiveandviu standard phototherapy
AsiA1eg ey 6 uW/cm?/nm’ fin1sUszAugiades
phototherapy aanu1uanglLuy ﬁqﬁawaamlw tungsten EN
uasi fiberoptic Tdesiaufinlnenss wieru blanket?

8-11

n19ldvasn fluorescent wfla daylight®™ asldvwasn

10, 11

fluorescent i@ special blue light Falmnuitunas

Wiufinue1IAaY 450-470 nm lagendmasn fluorescent

1 yi5p91nuaan LED (light-emitting diode)’

Yiin daylight
elvianuduvesuasgenn Gnand1 30 uW/cm®/nm)
iesheulouiensUssndandsnu lasamsaduayy
msasunsUuWasugunsallulsswenuiavesly nsusiain
NAIUNAUNULALBUTNENGIU NTENTINFY T0ling
atfuayunisldgunsalsendandenu damnalsameruna
\dnduldivasugunsaldninauvatesonindugunsal
Usgndandsen uaziUAsuvasndesainawila LED naunu
vaoagesLsATudTilsmeUa foyadn Ussndandanu
fe¥ewar 70 uarliaranuainsiidindy Andilueuian
Tr9mn viaonwgeslsalwUAUIaTgnUNUTIdIevaDe LED
A3deFaldAnwiarudululdlunisldvasn LED naunuy
waangesisaludlun1sinwIAIEiIvdewaly
H33ulainsnaae U sEAUAINLTLYD LAY
vaon LED (T8) 8 viaon Misziugiu’? Ssmut viaon LED
(T8) vw1m 9 Tndl 8 waeaaNIsalANUTILal s nely

v v
[ @

o LY = 14 a o a va = 14
nssnwinneduniedunisnld lunuiddeasall §idedale
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nsfnuUsednsua Wisuiiisunanisinmanigiivies
lumsnusniiaasuimuamenisdesinainvaen LED (T8)
9119 9 90 8 anil AunsdestevasngoaLTALBUF (T8)
3 18 Todt 8 aeadtlidumasgiululameiaidady

Saqua:dsms

Wums@nwludramingainsedt (prospective
study) Anwinareinisinwinzanndsslunisnisniia
asuriimua TuvegUasmisnusniin seladesdoslyisag
viaen LED (T8) v 9 Ynd 8 vaon fuipiesdilivaen
goaisawud daylight (T8) wu1m 18 nd 8 wisan

tiasesinanun@nwnmsldnusidunsnnnme
suvdedlumsnusniinasuimun luveUlagnisnusniia
Ingduseglaerauiiame’idu (computer randomization)
Gwihnsfnuilussninadiouliquisy 2562 Audeunainy
2562 lagAnwidIsuiisuaszauiadsiuluidenvesiae
mMsnusniAnfisunsShwidieesesiiléviasn LED (T8) 7uin
9 it AuirBesiilivaonvigesisaieus (T8) vun 18 watts
m%agmau Tngmsnusnifafiaddmmimdosdidrsunissnm
‘1“':ﬁ]3ﬁﬁwﬁa§§ﬁﬂulﬁama§iiwdw 13-20 1n./94. WazFHoITu
mMssnwdensdedliifiesesnaien warlifidaymlsadun
Sy lngAnvinmsanasesitadziuluben finan 24,
a8 Hluvdasumsdedl Wisuifisuseninegiaeildsy
nsdeslndeindesiilinaen LED (T8) 8 viaon fuiadesiild
vaeavlgealsalus (T8) Yu1n 18 watts 8 viaen ﬁlﬁ?ag'tﬁm
wilgtheldidlasemsifededldtuanubuseslunishide
NKUNATON wagmsmsiseildiunsinsanananue
NITUN5A3855INITEIUAYL Tssneualdadu

gazidungunsal

1. idosiamnuifiuvosuas B Natus $u neoBlue
vBlauATeq 11139

2. Tnsaadedliuasdmsu phototherapy (T8) 7
ogiinlulsmeunaidnduy 2 g0 las 1 yaduyaillivasa
WaeLsALYus (T8) wun 18 T 8 naon (Mldegluilag)
uazdn 1 gaduyaiilivaen LED (T8) 8 wiaen (1wl 2)

3. vieeangoBLsaLsus daylight (T8) fithumageude
viaenvigealsalvus 8o Philips wun 18 Y06

4. viaen LED (T8) fitwvndey Ao viaoa LED (T8)
%iin daylight Ste Phillips 1w1a 9 a6

5. w3eatasedy bilirubin Bt Optima Inc, Japan
5u BR 400 3sl#3unn3 calibration sufmuaaasiiase
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nnsnwadeil Fudunisfiveruasnisnusniin
Tsangruadndu lussnihausouliguisufiafounanau 2562
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fispssunssnudenisdestyl ﬁumﬁaaguuszmw 13-20
1n./94.

WNU9INISARDDN

1. msnusniatuiidemornaduthesug saudae

2. fns¥neiamdesdieisaug sy Wy ns
Wasugheiden WHudu

3. fnmssnwddeshewniesdesiniug saude

4. ysnusniiati Wumsniiadeusimue

nsAunarniegis Tdgasildiudiadevos
Usgrnsiiedns 2 nguiiudaszedu lénsanasesen
ﬁaﬁ'gﬁuﬁ 48 Hluavdnisdeddi Tneroumiitnsanm
Tulasan1sinsesfnwinan1ssnumsnusniin 60 s1eiidl
Hymiundedulsmenunadadufeweiosdesdiiuuy LED
(T8) wwn 9 Tndl Wsuiileuivdesmevaonrgosisaaud
(T8) vun18 $ad" Galdiandmnammuuinngusiegs fa

o
14,15

GLELND!

o2
(31_91‘}'71_;3)2 [012+'£']
n = : AZ
r= Z—f, A=p1—pa

Taounur-lugnssneanadonadadsiui 48 alua 7
Taanmsfinuiises” Tulassnisfinwimanissnwmisnusn
Aansuimuas i 60 sediiitlymsmdedulsmeuna
\dnduseedosdasiniuuy LED (T8) wum 9 Yad iisuiiey
fudessnenaanigesLsaitus (T8) Yu1n18 Snfeaid

w, Anadenatadsiuil 48 $alus” Tunquiisnu
seiniesdosliluuuvasnvigesisaleusd (T8) Wity 9.86
waz SD. (O)) Wiy 2.28

w, Anadenaladsiudas Hludunguilsnwee
\A30sdeslWWUULED (T8)" wiriu 8.71 uag SD. (O,) Wiy
2.07

fmun ratio (r) wWinfiu 1.00

Alpha (QU) = 0.05, Z(0.975) = 1.959964

Beta (3) = 0.200, Z (0.800) = 0.841621

nnsmwmaldvuanguiiegie S 57 s1e/nqu

dvinnsideiudennguitegenguay 60 518 qu
fe819lneis computer randomization waztWan133In®I
WAnwuUssuiisusialy

ndugemnduviiadugiiadingy 130
8 eglunasindvuslveglunisfinu S1uau 120 519 o)
Tunasidnoonainnising 10 518 nildueufiue 4
18 uandunsnesenroutiuua dntndadosswau 6
119 uaglimumsndmdedusenininisinudoanasunis
Snwishoiniesdu Weldduugtisasuniusiomnis Jmeyn
maiudeya

Waniiun1side

Fwthiiszswedthemsnusnifn Idesuiedumeu
Bnsshwmsnusnifiadimdesliiuinniuasunases
#sunaulnsaziBen warBuseudlasinside msnmun
Alesun1IngIaTiney s Tadyaudn Fadwdn ¥a
AL ITUATYE AUNIRIgINNISNYINUI ATiaLEen
Wlens1952y biliubin aatandsnunaslundusniiGuns
$nwn annnseiuansdadsiu vn 24 s uaunsinm
Tuftheusiazss Sufinnsdsundasgamgd dwidn ms
Fude aanmsgiumsneua Tasuietaeiiviinisinwm
Wu 2 ngu nguaz 60 318 qudiegnelagds computer
randomization

ngud 1 i3unis¥nuinuuannsgiuvesvedae
m3nusnifin Tsemenuialdndu (feLa3es phototherapy
unit gins3deldvinsiasunasalilug uvaen
vigealsalwus (T8) ila daylight fto Philips vw1n 18 Tost
Twiviaviaun 8 viaen) (Al 1)

naudl 2 léunsinwdeleses phototherapy unit
fins3dulivinnsiasuvasalviduvase LED (T8) vda
daylight w11@ 9 ¥ad #a 8 aon (ANA2)

\n3esinAnaduvesuas B%e Natus 1 neoBlue
vIglauAIes 11139 azthuniaanuduveanasiisesiv
niwiasvesgie

\3neiasedy bilirubin lwden S%e Optima Inc,
Japan u BR 400 @l#3uns calibration pufmuaia
ashine
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il 2 iedesdesingevasn LED (T8) 8 viaen

euauls

1. Fullterm newbom nanedis M3nusniine1gyassa
AN visewihiu 37 §Uav wasidhmdnainnnimiewihiu
2,500 N3y

2. Hyperbilirubinemia n88is nzdmaedlunisn
wsnifnfifisesu bilirubin Wnndwewindu 13 un./ma.

3. Conventional phototherapy (CPT) MneFuedes
dosliuvuinnsgruildluveduasmsnusniin Tivaonls
vgeeLsalwus daylight (T8) vuna 18 Tns $117u 8 iaen 119
IFEUOIVUIUAUADIITUVUIATONITA T2ZUNTZNININGN
funaealnUszana 30 lwuRluAs

4. LED (T8) phototherapy msnedi indasdadlniily
TuvedUremsnusnifia ladauwladldvasnln LED (T8) viln
daylight 211 9 S0 $1uau 8 vaen wAnduny Tngazd
SrUENTEMIIINiuraonlNUsTIa 30 LouRlunS
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N15AATIEATYANIADA

nannsAnuild dmndnsgsideyauazaiia sae
lUsunsu SPSS version 25.0 lagld Chi-square wisuiigu
%@;&a‘ﬁugm maam‘mﬁgmmmjm UATHANITILAIY student
T- test mMuuaAtd1Agynsada A1 p Yesnin 0.05 14
AAsdesiu 95 %

Wa

N a Ao o A A =
N%U?UquﬂLLiﬂLﬂﬂwuﬂqﬁgmﬁLﬁaaﬂ‘magsluﬂqﬁﬂﬂﬁq

Juiadadusn 120 519 wwadungudl 1 Funisinwisie
conventional phototherapy (CPT) uduin3esiilévaen
Waealsalun daylight Ju T8 Yu1n 18 0 8 viaen U
60 518 (M4 W = 27 : 33) Wag N 2 Fun1sTuMsEnw
§e LED (T8) phototherapy dulluedesiildnasn LED (T8)
vila daylight 91U 60 518 (MY ¥ = 24 : 36) N3N
faansngu logHafeiiugiuudlinuauuansisosiad

o 1Y

Jyd1AYNI9EDR (15799 1)

]



713199 1 Wisuileudeyaiugiuven1snngy CPT uag LED phototherapy (mean =+ SD)

Clinical and baseline Lab CPT LED (T8) Phototherapy p-value
charactoristics (n = 60) (n = 60)
Sex (girl : boy) 27 :33 21:39 0.264
Birth weight 3,083.50 + 455.78 3,125.17 + 428.30 0.607
Gestational age (wk) 38.38 + 1.29 38.70 + 1.47 0.211
Hct 53.60 + 5.99 54.50 + 5.63 0.398
Initial bilirubin (mg/ dl) 14.65 + 1.49 15.10 £ 1.27 0.082
Iradiance (UW/cm?/nm) 9.73 £ 0.65 12.14 + 0.82 0.000

CPT = conventional phototherapy, LED = Light emitting diode

siuvesdadsiulussogiiulinisinm lunguiild
Sums$nwisheirses LED (T8) firnadedadsiu 15.10 + 1.27
un./na. vauziinguiildsumsinuiseiaies CPT ddads
Uadglu 14.65 = 1.49 un./ma. wud ldfianuusnsnaiuegng
TTodAynneadia (p=0.082) MmgszezrinasEwInaiLiniu
waealilviniy wuhanudivewadiilésu Aifianuuandig
fupgnafitudfneada Insanuduuasainiedes LED (T8)
phototherapyIﬁmmﬁ’fmmdLQ%‘IEJ 12.14 + 0.82 uW/cm?/nm
drmedos CPT Tanuiduuasiade 9.73 = 0.65 uW/cm®/nm

vdslinnssnuudn 24 3l wuinisanasessedu
Jadzuresisansngunuauuanaisfusgredifoddry
n19@dd (p = 0.001) Tnsannssnudael3es LED (T8)
phototherapy AUadgiuanas 4.11 + 2.01 mg/dl duil
ShwsneAses CPT A1UadFUUANAY 3.05 + 2.08 mg/dl iy

1Wudesag 27.15 + 12.60: 20.28 + 12.77 WUIAAIULANA
agnafitludfymeadia (p=0.004) (5197 2)
wddlin1ssnwndn 48 $alus nudnsanasessedy
ﬁaa'gﬁwmﬂgﬂaamﬁjuwummLmﬂshqﬁ’ua&hqﬁﬁaéﬁm
n9add (p =<0.001) Ingann1s¥nuidaeia3es LED (T8)
phototherapy A1Uadsiuanas 6.48 + 1.83 mg/dl dauil
Shwdewa3es CPT Aladsluanas 4.75 £ 2.27 mg/dl gy
Wudesag 42.17 + 10.25: 32.59 = 14.72 WuIiALLANAa
agnafitfudnfuneadd (p = <0.001) Wuieafuiesioudi
amawmﬁaﬁgﬁwﬁa%’ﬂmuﬁa 24 Fls Tanauane1geeng
fifedduneadn (p = 0.004) (115137 2)
mLaa"aﬁuaqqmmgﬁﬁwma‘umﬁ%ammjm wudn il
ANLANASIUeETTd Ay n19ada (p= 0.201)

A151971 2 Wigulsuranisinwvesnsnngs CPT wag LED (T8) Phototherapy (mean =+ SD)

Laboratory charactoristics CPT LED (T8) Phototherapy p-value
(n = 60) (n = 60)
Initial bilirubin (mg/dl) 14.65 + 1.49 15.10 = 1.27 0.082
Bilirubin at 24 hr after phototherapy (mg/dl) 11.61 £ 1.80 10.98 + 2.07 0.082
Absolute fall at 24 hr (mg/dl) 3.05 + 2.08 4.11 +2.01 0.005
Percent fall at 24 hr (%) 20.28 + 12.77 27.15 £ 12.60 0.004
Bilirubin at 48 hr after phototherapy (mg/dl) 9.49 + 2.58 7.74 + 323 0.004
Absolute fall at 48 hr (mg/dl) 4.75 + 2.27 6.48 + 1.83 <0.001
Percent fall at 48 hr (%) 32.59 + 14.72 42.17 + 10.25 <0.001
Temperature (°C) 36.90 + 0.13 36.93 + 0.10 0.201
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So1sau
31nnsAnwleuiisunanislgdaulunisinw
nsnwsniiaifidgmiindedldSunissnvidenisdeslu
(phototherapy) 31U 120 578 ﬂq':u‘ﬁ 1 971U9U 60 518
Iisumsdedlisnevaenngosisaiwus (T8) daylight 18 Tns
8 viaon (wiouAuililutiagiiy) funduil 2 $1uau 60 51e
filgsunisdedinseviasalil LED (T8) daylight 9 Sné 8 viaen
Tnedoyaitugruvesihelsifanuuansatuluiia 2 ngu §n
nsanasesedadsiulu 24 $alus TunguiiléFunisdeslu
sheviasna LED (T8) Wlawiisuiunguiilivasnvigosisaiud
YU 18 fad Wiy 4.11 + 2.01: 3.05 + 2.08 Faflay
wanesiuegailedfyuardnsinisanasvea iasiuly
a8 7l lunguillésunsdedlildenasa LED (T8) Wlaliiey
funguitliviasangestsaiwud vua 18 fad Wiy 6.48 +
1.83: 4.75 + 2.27 Beflanuuansinatuegaiited ey g
WnziinanANuduwaeavasalil LED (T8) daylight
9 il 8 aenaiigand1 Fslinanisinwiianit deaenades
FueAdeves Maisels® waz Sheng” finudn msshwnme
Fundessnevasn LED inan1s3nwiiidniinisinwidae
naen fluorescent LagannsaUAULENENINUITIAIUlMY
Junsfnwi3euidisunase LED fuvaenngeeisaiaud
wipdfudu (deep blue) deliusngnunuddewseuiieu
sENImaen LED duvaenngesaisaisud viia daylight
dmsunuiseilivaenuia daylight Sadumasniianunse
Famlavtaluluiosmatn wazazmnaenisldeudmsu
Usewealvelulagiu
luwiandavin wiaen LED asidnunfiunumluiia
Flnvasienisunng laslanizn1sinwisae phototherapy
Tunslivaununaengosisawud senaandafiavemasn
LED Tunsusevdandanu o1gnislinuiiemuu uanuing
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Surveillance Performance of Hospital-acquired
Infections in Medical Department at

Nopparat Rajathanee Hospital

Pornpimol Attapornkusol, M.N.S, Napapa Rattnaphun, B.N.S,

Wannapa Wongsasom, B.N.S, Chothip Thongthip, B.N.S,

Niorn Muangbamrung, B.N.S, Pimwadee Intakool, BN.S,

Montaya Kesseekaeo, B.N.S

Nopparat Rajathanee Hospital, Khwang Khanna Yao, Khet Khanna Yao, Bangkok, 10230
(E-mail:pornpimol.att@gmail.com)

(Received: July 1, 2020; Revised: November 2, 2020; Accepted: December 30, 2020)

Background: Hospital-acquired infections (HAI) are significantly associated with morbidity and mortality. HAI
can be preventable through the strict surveillance program, but the causes, prevalence of HAI should be firstly
investigated in order to establish the surveillance program more efficiently. Objective: This research had two
objectives: 1) to survey a prevalence of hospital-acquired infection, and 2) to examine the performance of the
surveillance program using in the Medical Department at Nopparat Rajathanee Hospital. Methods: This study was
a cross-sectional survey which collected data retrospectively from May 31 to June 30, 2018 in 8 wards under the
Medical Department. Participants were patients who were admitted to the 8 wards more than 2 calendar days.
Data were collected by infection control nurses and infection control ward nurses using the infection surveillance
form 1 of Nopparat Rajathanee Hospital. The prevalence rate and the surveillance program were analyzed using
descriptive statistics. Results: the prevalence rate was 5.3%, the top three units with highest prevalence rate of HAI
were the female semi ICU (10.3%), the Medical Intensive Care Unit (MICU) (9.3%), and the Medical VIP ward (9.1%).
The hospital-acquired pneumonia (HAP) was the most common nosocomial infection which accounted for 30.6%.
The second and third common nosocomial infection were the catheter associated urinary tract infection (26.5%) and
the urinary tract infection (16.3%). The surveillance program performance was 85.7%. Conclusion: The epidemiology
of hospital-acquired infection in Medical Department at Nopparat Rajathanee Hospital. Classified by pathogens were
hospital-acquired pneumonia (HAP) occurred with A.baumannii MDR (25%) E.coli and K. pneumonia (16.7%). The
catheter associated urinary tract infection from E.faecalis, C.tropicalis (20%) and the urinary tract infection from
E.faecium, E.coli (28.6%). The prevalence rate of HAI of the study (5.3%). The surveillance effectiveness of the study
(85.7%) was hight for prevention and infection control.

Keywords: Prevalence rate, Surveillance performance, Hospital-acquired infection
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715199 1 371U (A59) warsasay YaIN1SARIBLULSINEIUNE FMUNANY site of infection

Site of Nosocomial Infection A9 fovaz
1. HAP 15 30.6
2. CAUTI 13 26.5
3. UTI 8 16.3

HAP: Hospital-Acquired Pneumonia, CAUTI: Catheter-Associated Urinary Tract Infection, UTI: Urinary Tract Infection, SST: Skin and soft tissue,
VAP: Ventilator-Associated Pneumonia, BSI: Bloodstream Infection, URI: Upper Respiratory Infection
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715199 1 37U (AS9) waysSesay YaIN1SANIBLULSINEIUNE IWUNANY site of infection (#19)

Site of Nosocomial Infection A9 fovaz

4. SST 5 10.2
5. VAP 3 6.0
6. BSI 2 4.1
7. Clinical sepsis 1 2.1
8.  Conjunctivitis 1 2.1
9. URI 1 2.1

374 49 100.0

HAP: Hospital-Acquired Pneumonia, CAUTI: Catheter-Associated Urinary Tract Infection, UTI: Urinary Tract Infection, SST: Skin and soft tissue,
VAP: Ventilator-Associated Pneumonia, BSI: Bloodstream Infection, URI: Upper Respiratory Infection
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Health-care

Community Associated
» 314U (518) No infection acquired Infection
nonUae o %
v VL] (Aw) Infection (HAI : NI)
(Cn
Total (NI+)
wanun  7id1599 U % U % U %
Avingnengsnasunds 107 107 100 74 69.2 22 20.6 11 10.3
aﬂqmmﬁﬁﬂiﬁu (MICU) 43 a3 100 32 74.4 7 16.3 q 9.3
w0195 55 55 100 43 78.2 7 12.7 5 9.1
mqmsmwmﬁ@ 126 126 100 106 84.1 13 10.3 7 5.6
veRUevaeniionLaraNes 125 125 100 111 88.8 7 5.6 7 5.6
ﬁﬁﬂqma’]ﬁﬂ'ﬁaﬂﬁ&l 104 104 100 76 73.1 23 22.1 5 4.8
ongnssundeaniiay 218 218 100 174 79.8 37 17.0 7 3.2
ﬁmmmmqimm 141 141 100 130 92.2 8 5.7 3 2.1
Total 919 919 100 746 81.2 124 13.5 49 5.3
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713199 3 31U (ATY) karTogazvawumiinsAinelulsimeiuta uwunauvere

o, §auitdne| VAP CAUTI HAP Ut SST BS| |Conjunctivitis|Clinical sepsis|  UR|

Maq‘thu Q‘{Jqu N edo | $nou| 06 |$wau| 9% |Swoul 9% [dmau| 0f [Swau| 9% |Sweu| 9% [Swou| 9% [$wau| % |dwau| %
Adingmengsnssumi 10711 |1 91] 4 3643 273 - | - | 1|91 1 911 91| - |- |- -
AngnanysnI (MICU) a3 | 4 | - - - |- -|-|1]25031750 - -|-|-|-]|-|-]-
fmwderangsnsm 55| 5 | - -|1]200 1 200[ 1200 1 (200] - | - |- |-]-|-]1120
9YNTTU LAY 126 7 |2 286 1 (143 4 571 - | - | - | - |- |- |- |- |-|-|-]-
verUievaendenuasanes |125| 7 | - | - | 1 143 4 571 1 [143| - | - | 1 (143 - | - | - | - | - | -
Adngpongsnsaume 104 5 | - - |31600] 1 20001 (200 - | - |- |-]-]-|- -]-]-
anenysuvdeanily 218 7 | - | - | 2 (2860 1 143 3 429 - | - | - | - |- | - |1 143 - | -
HAYIINYINTI 141 3 | - - | 13331 333 1 (333 - | - | - | - |- -|- -|- -

et 919 | 49 | 3 |6.1]13 26515 306 8 |16.3| 5 |102| 2 (43| 1 |20| 1 20[ 1 |20

VAP: Ventilator-Associated Pneumonia, CAUTI: Catheter-Associated Urinary Tract Infection, HAP: Hospital-Acquired Pneumonia, UTI: Urinary
Tract Infection, SST: Skin and soft tissue, BSI: Bloodstream Infection, URI: Upper Respiratory Infection

NNA5199 3 o dudsisinsindelulsmenuna  TuvegUis Adingeengsnssund, ergnssuveandsy uas
quiigm Aa CAUTI uag HAP 9113w 4 A veUieviaenifonuayaues AUA1AY

715797 4 U (A59) wazdevaz vasnshinslulsimeuiadwunauiiegadndinuinluaivnues Health-care Associated

Infection: HAI %58 Nosocomial Infection

Pathogenic organisms ﬂ%ﬂ OIGE
1. HAP
A. baumannii MDR 3 25.0
E. coli 2 16.7
K. pneumoniae 2 16.7
Staphylococcus Coagulase Negative 1 8.3
MRSA 1 8.3
Corynebacteriam spp 1 8.3
C. albicans 1 8.3
C. tropicalis 1 8.3
2. CAUTI
E. faecalis 3 20.0
C.tropicalis 3 20.0
K. pneumoniae 2 13.3
C. albicans 2 13.3
E. faecium 1 6.7
Ps. aeruginosa MDR 1 6.7
K. pneumoniae CRE 1 6.7
Trichosporon asahii 1 6.7
P. mirabilis 1 6.7
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715797 4 U (A59) wazdevaz vasmshnslulsimeuiadwunmuiiegadndinuinluavnues Health-care Associated

Infection: HAI %58 Nosocomial Infection (sia)

Pathogenic organisms ﬂ%ﬁ Sovaz
3. UTI
E. faecium 2 28.6
E. coli 2 28.6
E. coli (ESBL), 1 14.3
C.tropicalis, 1 14.3
P. mirabilis 1 14.3
4. BSI
C. frundii 1 33.3
S. hominis 1 33.3
S. hemolyticus 1 33.3
5. VAP
A. baumannii 1 50.0
Corynebacteriam spp 1 50.0
6. URI
MSSA 1 100
40 100.0

HAP: Hospital-Acquired Pneumonia, CAUTI: Catheter-Associated Urinary Tract Infection, UTI: Urinary Tract Infection, BSI: Bloodstream Infection,
VAP: Ventilator-Associated Pneumonia, URI: Upper Respiratory Infection, MSSA: Methicillin- susceptible Staphylococcus aureus, MRSA : Methicillin-
resistant Staphylococcus aureus

N15197 4 WU WegadnnelsaiiduanmansfinieUsndniau 3 Sudunsnliun A baumaneii MDR §1uau 3
A3 E. coli 971U 2 ATI Wag K pneumoniae 314U 2 ASY

M15199 5 17U (A3Y) wazderavvasgatniinuludedin ozt Suunauaeiug

° &\ & & A 2
1 (A3Y) Anuregaininuludsdingag

9a¥w (sneviug) inuludedinge Hemo Urine Sputum Sruausaw (af9)
pls % ef % ek %
1. A baumaneii - - - - 1 100 1
A. baumaneii MDR - - - - 3 100 3
2. Fungi - - - - - - -
C. albicans - - 2 66.7 1 333 3
C. tropicalis - - 4 80.0 1 20.0 5
Trichosporon asahii - - 1 100 - - 1
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90T (aneviug) Anuludsdansna Hemo Urine Sputum $ruauza (%)
e % el % At %

3. C frundii 1 100 - - - - 1
4. Corynebacterium spp. - - - - 2 100 2
5. E coli - - 2 50.0 2 50.0 4
E. coli; ESBL - - 1 100 - - 1
6. E faecium - - 3 100 - - 3
7. E faecalis - - 3 100 - - 3
8. K pneumoniae - - 2 50.0 2 50.0 a4
K. pneumoniae CRE - - 1 100 - - 1
9. S. aureus ; MSSA - - - - 1 100 1

S. aureus Methicillin Resistance ;
- - - - 1 100 1

MRSA

10.  P. mirabilis - - 2 100 - - 2
11.  Ps. aeruginosa - - - - - - -
Ps. aeruginosa MDR - - 1 100 - - 1
12.  S. hemolyticus 1 100 - - - - 1
13.  Staph. Hominis 1 100 - - - - 1
14.  Staphylococcus coagulase negative - - - - 1 100 1
ruausau (afo) finy 3 75 22 55 15 375 40

o C e d a2 o
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dusiusn@e C. tropicalis, E. coli wag K. pneumonia 1013
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Abstract: The Effect of Mesenchymal Stem Cells on
Peri-implant Defect Healing in Animal Studies:

A Systematic Review and Meta-analysis
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Background: The ultimate goal of peri-implant defect healing is the regeneration and establishiment of
osteointegration. As the limitation of the autogenous bone graft which is considered to be a gold standard treatment,
tissue engineering technique was created for an alternative treatment. Mesenchymal stem cells provide a promising
approach for bone regeneration inducing and osseointegration enhancing with tissue engineering technology.
Objective: The objective of meta-analysis was to quantitatively find out the effect of mesenchymal stem cells for
peri-implant defect healing in animal model. Methods: PubMed database was systematically searched for related
articles, together with searching in Google scholar. They were all filtered for articles in English or Thai from 2000
to May 2020. Results: Twelve articles, which are randomized controlled trials and preclinical animal trials were
accepted and extracted for meta-analysis. Data was calculated for standard mean difference (SMD) at 95% CI and
random effect model was used. the results showed that mesenchymal stem cell groups had positive results on
bone formation (SMD=2.683; 95% CI= 1.580 - 3.786, p=0.000) and bone-to-implant contact (SMD=2.592; 95% CI =
1.363 - 3.821, p = 0.000). However, the data was high heterogeneity (1°=80.4%, 1’=83.5%). Conclusion: The result
evidences suggest that the mesenchymal stem cells might had benefits on peri-implant defect healing in animals.
However, as less preclinical animal trials and possible the risk of bias problems, the further higher quality researches
and randomized controlled trials in animal models are still required to prove the effectiveness of mesenchymal
stem cells for the healing of peri-implant defect in clinical applications in the future.

Keywords: Dental implants, Mesenchymal stem cells, Tissue engineering, Meta-analysis
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Abstract: The Effectiveness of Hyperbaric Oxygen
Therapy for Management Osteoradionecrosis in Jaw:
A Meta-Analysis

Thanyaporn Leesomprasong, DDS., Sasithorn Thaweedej, DDS., Dip, Thai Board of
General Dentistry.
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Background: Osteoradionecrosis of the jaw is a severe complication of radiotherapy in patients with head
and neck cancer. However, there is insufficient empirical results to support the effect of hyperbaric oxygenation
treatment. Objective: The purpose of this meta-analysis study was to collect data and evidence on the effect of
hyperbaric oxygenation in management of osteoradionecrosis. Method: Systematically and meta-analysis study
search for related article from the Cochrane Database of Systematic Reviews (CDSR), PubMed, Google scholar and
manual search at Institute’s library. Result: Five articles were extracted. Risk ratio was calculated and pooled data
at 95% confidence interval and random effect model was used (RR=1.17 (95% CI=0.975-1.404, p=0.92)). The result
is high heterogeneity of data (I*=69.8%). Asymmetric funnel plot was found (Begg’s test p-value=0.624, Egger’s
test p-value = 0.422) which stated an absence of publication bias or small study effect. Conclusions: The use of
hyperbaric oxygenation for management of osteoradionecrosis has more healing chance compared to the unused
group, statistically insignificant, but the evidence is inconclusive from high heterogeneity of data (I” = 69.8%). However,
the limitations in study design are result in few high-quality studies. Further study is still required in the future for
a high-quality trial.

Keywords: Osteoradionecrosis, Hyperbaric oxygenation, Jaw, Meta-analysis
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$nwn urdsandngusnatuayu sz indidauieiu
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iloTIusammdngrumsivinisieanannnislieandiay
AUAugalun139AN1s osteoradionecrosis USKIIUINGTINS
35ms: mafnvindiiliunsiienesiofuu duduegiady
S2UUINUTBLA The Cochrane Database of Systematic

ffu 95% AnsrzsimuguuuuTunauuugu (random effect
model) Ingnaanmssusadeyaiievhmsiinseieduy
WU Lﬁaawaiamawmm%w%wa (effect size) Fludiife
risk ratio iAWY 1.17 ( 95% CI=0.975-1.404, p=0.92)
waznudrteyarnnrnduideieatugs (7=69.8%) @
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Osteoradionecrosis (ORN) Udtansshnsidunng
unsndouiifronsmanlisusdsnw (radiotherapy)' lu
Yaqiusdrfinainuves ORN Aldanniign Ae nszgnuitand
gnanessdmeuazludesninnimdaieideyesuin (oral
mucosa) Aildmeniglunm 3 Weuuarlilinsnduundu
Frveuilesan? msfinuves Regaude uay Meyer Tl 1979
o331 ORN imannsindeuundiBouaznarasduiian
vaamslghefiuganld dounlul 1983 Mar’ laesuiy
Aeafunesassinerves ORN dnduilymveansyuiums
mereNadanunsaiinldrshuiofedou (soft tissue)
waziilorouds (hard tissue) imann hypoxic-hypovascular-
hypocellular tissue mmmé’ﬂﬁamwmmaaﬂ%wu (hypoxia
@ediurnisUesiuuaziner ORN laslweandiauaiiy
ﬁugjﬁ) hyperbaric oxygen therapy (HBOT) (nausiin13inw)
ANWITNAANNZUNINGOUVINITLAN ORN 9InATRBUNY
nuagldlunisdanisiin ORN 9nmskadn Juduiisives
maiadu HBOT protocol Fu* ¢ lunaseunmsanyves
Delanian® lsio8uewenda3sinen (pathophysiology) U84n13
1Ain ORN Twal A the radiation-induced fibroatrophic theory
InelagasureneSanImueen1siin ORN WU antioxidant
pathway Imﬂmmmaaﬂmﬁﬂﬁummﬂmaéﬁaqmj’waam
deasuuimdundoutuinnissniautudsundulnenss
wazlngdoundsanliiuadinu unduivhlifinsudes
lalaladainiwadideynnasnidoauariinisdes ROS
(reactive oxygen species) d@nalvitin fibroblastic activity
Anunfly vilimannisdessaiilduniives extra cellular
matrix iieifeiinauideneuaziinnisuiniuanie
Uinatu warlufignasiidausadnssgnanauariinns
@319 bone matrix Usunaanas wazass fibrosis %umwu
liinsihansiusyyadassanldlunissnw As Inniud
uazen Trental® wsetnunondadu (pentoxifylline) anld
Wietesfiun1siiin ORN saudamsunmiuvesiioidosney 7
Winanaaresnsiasusdinuinaziaiivndn Tneseldluud
veslosiudunnouldfusidsnuwuasndsleiusdsnuuay
noulgsuuiadv’ Tullagiulinssenuuszdninmvesnis
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BURNINMSANYILUUEUNANISAUU retrospective study &4
fvanensfine WU n1sAnwIves Vudiniabola” Tul 2000
;:Jﬂaaﬁl,ﬁm ORN U%Lamﬂix@ﬂlwﬁwﬁLﬁﬂmﬂmiaauﬂu i
gUAn13ain15iAn ORN Wi 1.2% wdsanifugielésunis
$nwn1a HBOT protocol 91nN1sAnuves Marx s
msvsndadn wuiludthefidussesil 1 sevausaiiuetis
Anan1slasu HBOT w3eanns@nw1ues Jenwitheesuk® Tu
U 2018 guaveenisld HBOT lugUae ORN wudrwelviune
ﬁﬁ'ﬁﬂuﬁjﬂmiwzﬁ 1 way 2 winsliifeadiofunissnw
wsuluszesdl 3 windu defeffedisanszosinanisey
Tulseneruiaas uenanidafinisfineuuy prospective
09 Pasquier’ 1l 2004 seeilidn nsld HBOT
Tinaflun1355n¥1 ORN U3LIAYINITENTANS Lagn1s@ne
84 Hampson™® 1ull 2012 Fsguavesn1smeves chronic
radiation tissue injury 91nN133AWIEIE HBOT Wuindna
nMsSnuiintusesas 94 ¥045U28 ORN
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Fitlimennnninnguiilésu HBOT win1sAnwives Annane™
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HBOT Aewrwinans 30 ads adway 90 wifl meld A
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atuilfunsinuilne Sanadndvansdn uidiiiendos
Fumaruanssulagnseliifiemadnsi3os ORN waznis
vndursaiioidousnadsvruazdinoluiosvesnisd
\Weulondesnndusnunaquanysal (complete mucosa
cover) FafusiuTiumanisfinuves Annane’ uay Marx'!
Fanudn HBOT éslsiuszlevunnninnguaiuguegisdl
dgdAynsaiia

Tutlgtutusuimenisinw ORN Asslaildgnrimue
widansoimualuuinsgiuvenisineg waainauiau
rEnansl AR AN AUTIEN AR STaREN
(Undersea and Hyperbaric Medicine Society, UHMS)"
Fesmualiiinnzdadlunsld HBOT Tunsdamsiuanie
ORN suiananfaemanitosunuasulindalamiToaums
ansgeusn leeanuwimensufuiRdmsunisindausion
dosrnuazudn@alawidea 1wl 20177 Sallnsimuanis
14 HBOT nauuaznaInIswIfntun1sdnn1siu ORN Tudiu
o ssnwlaglifasnssy

nsnwedsiifanereunuramdngumainins
Sowannnsld HBOT Tunsdnnis ORN Uinansslng
Fainsthuldmeddnuidussesnanunuuasiisenuna
N135NIINATRAMIUNANITING TINENITANYILUUAIT
nAaRILUUdNLainguAIuANTsUsEANSAmMNITShwagng
usillymveen1ssnen ORN lagld HBOT fauianangiuan
atfuayudeszdndidanunietunadniveanisine 1
ArfnwAeuY1age wazlgmnisiditauinisimsiginuay
insesilefifogdnin saddutiagtudamnunenemiiniu
Buazen Trental® viseinufiendfladu (pentoxifylline) 1l
wndu vilsinsinelunaiifigausrasdfisaussmanising
wingudssyindiusoniidnini HBOT wildiiledanis
A7z ORN USUINTIING

Saqua:>sms

TunsAnwadedldsdunsmuduneussd

1. MIsusudaya

Lﬁmwimwmmmﬂgmﬁa;ﬂa The Cochrane
Database of Systematic Reviews : CDSR $2uAUAUALAIN
g1udeya PubMed lngldnagnsnisdududaya (search
strategies) gl PICO lun1sduAu wagiilusauiunaainnis
duAUaN google scholar TIufuNISAUMMEDANiDIEYA
Yosan Uiy FuhuanizunaNunnSnguia
mwlnedausernauds o 2019 lnsnaslunmsdaden
uITeLd1n15AnE (inclusion criteria) Aa 51891y
awilnevion widinquingu seeunisifeluuyudi
Junsfinwiild HBOT dan1sanay ORN Ushanssing
fn1smuuaLuINIaEsEEEalunIsAanuUsEansnmn
1 3 e dnsuansnaresnisinw szyduiadie
nepdin (clinical parameter) vi3oszyIdnsmedaau
Tuunany waginauailunsAndenUITEeanaINNISANY
(exclusion criteria) flo TesAdeiiliannsanienasatu
Wld sreanddeiiviianiznisvaassiionluiemaanss
(In vitro) n1sneaesludninaass (animal), 189U
(case series/ case report), T18UUNAIMUUIAY (review
article), MIANBILUURARAIN (cross-sectional study) 18974
Weiitoyalaidaion IFud lifszyiduiaTanandiniude
wieszyiinie uensseziatlunsfinmnung 51891
mAdelisyysaugiinmnsdnm

2. NMSNUNILUNAIY

v

HNUNIU (reviewer) 2 AU guunanuedndudase

fofu fausduneuAntoISaILaTaNIZUNAUTIHIUN Y
W3 inclusion uay exclusion criteria 7ifnmun dunatuldi
mawmmwngm‘hmﬂszLﬁumwﬁy’umaumiﬁﬁmsmmm
(critical appraisal) F9Us¥NOUFIENSNIUTILUNANY NSRS
ToYaNUNANY wazn1sUszIluAuAMTasUNALsalY
Tnonsdmdendudassreiu maaudamiufidaudsszring
Avuniu 2 au zgnudlaldlaensediusewasanasiuiu
LONAUN (gﬂﬁl)

3. nmsdsdayaannunalm

susmdeyaanuneueensnidy Sruiugiaeid
nsmeuazlimenunduilioondiaunusiugauas sl
2BNTLAUAUAUFS TngsuunnsemuradnsiTTAmng
Aatn (clinical parameter) WU DINITHAZDINTITHANIVD
g len complete soft tissue coverage over bone,
resolution of sinus tract between bone and skin or
mucosa, resolution of fracture or re-establishment of
bony continuity development of ORN in tooth socket

following extraction or following implant, improvement
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in X-ray appearance 31u3uEU8AzgntATLIMEBNIN
Juen risk ratio Iaftemanuduiusszninsnsliuazladls
aaﬂ%wummﬁuqdGiammm:niaiumiLﬁuiamamasum
uralpagials

4. M5UTTIUANNINVBIUNAY

miﬂsxLﬁu@zuﬂTwsuaauwmmﬁlﬁ%’umwam%’dm
;Emumuﬁgaaaqﬂu pghadudaseraiu mnﬁf’uﬁ?%’wimﬁu
AMANYDINUITLMUUUINIGYBS Cochrane risk of bias™®
M1 PRISMA guideline nseausunaninunaulddunm
maﬂwumuﬁy’qaamu warhansanisuseiivenfidadu
319 Winarnsussdiulussassudu anuidesh (ow
risk of bias) mwmﬁaqqa (high risk of bias) waglidalau

(unclear risk of bias)

5. M3AATRITaYE/ N15IATILINNERR

nsAnudoglugusuyslddeiiies deyaiilénann
clinical studies fifinsoanwuULUY prospective study lag
thignuduugteiifimsmeuaslimelunguili HBOT
uazlallif HBOT viiedorasiihefifimsmeuaglivglungy
7% HBOT warldlsf HBOT nsuansmanIsiaseiediunm
gnuaAn pooled differential variation lagfuIaum
A1 risk ratio #iszRuAUTeTY (confidence interval)
wiriuesar 95 T¥n1sfinwiuniasgriniugduuulumag
wuudu (random effect model) Uiauenani1sTINdaya
(pooled estimate) TugUvaans i forest plot nsAnwil
141 Cochrane statistic (Q-statistic) WazA1 percentage
of inconsistency index (19 wite¥amruiliiduieieatu
(heterogeneity) MAdaUOARAINNIIANUNLAY Begg’s test
wag Egger’s test Wnauararie U5l Funnel plot N13
Sunseillusunsy STATA 11.2

Ty
Records identified through Records identified through Additional records identified
database searching database searching through other sources
5 Cochrane PubMed Google scholar, Hand search
w (n=28) (n=148 ) (n=56)
£
=
[
E
l l
Ty
Records after duplicates removed
(n=217)
oo
.S
c
o Records excluded
5 (n=177)
v
A
Records screened ’
(n=40 }
Full-text articles excluded,
=, Articles were
E
= Case report, pilot study,
B Full-text articles assessed | ——— | no contral group
) for eligibility
(n=39) (n=34)
Studies included in
kS quantitative synthesis
o (meta-analysis)
] (h=5)
=

v
o

U7 1 FumeudSmsvumiuegindussuuly Prisma flow template
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7157199 1 NMSUsEENBARINUINY

Author Year Random Allocation Blind of participants Blinding of Incomplete Selective Other bias
sequence concealment and personnel the outcome outcome data reporting
generation (selection bias) (performance bias) assessment (detection bias) (reporting
(selection bias) (detection bias)
bias)
Marx 1985 U u U U u U U
Marx 1999 U U U u u u u
Vudiniabola 1999 H H H H H L L
Annane et al 2004 L L L L L H H
Shaw et al 2019 L L H L L H u
HINUHE): L 4110719 Low risk, H M98 High risk, U +i31084 Unclear risk
= 1o = 20
Wa ‘j’]EN’TLlNﬁLLa%iJﬂ'ﬁi']EN']uNabLlI‘UﬂLﬂu ANANYIUDY Shaw

nsdvdudeyasgrauluszuuain Cochraneld 28
unAH PubMed 19 148 unmanu duAuann Google Scholar
wag hand search 1@ 56 unANY é’mwmmﬁlﬂuﬁaasgw
Jusuiuiedy 156 UnAL RIuN1SARNSBIRILLNNST
inclusion wa exclusion criteria lAsunseaysUANENUNIY
Wulensuisauau 5 unary Tesseuiuunarufidu

randomized controlled trial kag clinical study Fwduns

AnwIlUU prospective MUATENT 5 UnATLTIgNARLIINTTY
| o | =1 & v A
wuhdlvuedieganiigafie 104 AU wavtlosign 36 Au
M3UsEUARINUITY (M19199 1)
ayun1suseiliuenfnuideveusiazn1sfiny) wui
nsAnwwes Marx' Tul 1985 waylul 1999 vivaeenis
= a a a a o [ .
Anwn dnsussiliveafvesauiduladaau (unclear risk)
nnAUssidlu fe tewnnlifideyasivaziden dwunsdnw
484 Vudiniabola' Tud 1999 lvimsusziliueniietlusiuas
(high risk) TudunszuiuguuasnsinyiasnisunUadeya
serhdiiudeyauazdidrsaunmsineiiesnndu clinical
study Ainwuwuu prospective lifimsduuusnguétegisuas
Lildeanuuunmsinwuuduly waglidresnisifivioya
wareafdus deareglusedud (low risk) NsAnwives
Annane” Tud 2004 ilenfeglugs (high risk) lunisiden

¥ 2019 flendgsitliannsauntanslinielali HBOT un
ATunisfnewasiiiudeyals

N9YINIATIZRBANIUAT risk ratio WsiaznISANILI
Ansevimuguuuulieauuudsl (random effect model) 370
HANITIATIEN heterogeneity 9R1NAN I-squared = 69.8%
wanaldimanisinuiisiusaldduiiauuansaiues
wansinuwidedanalidudefefurestoyalussiuion
ADUTNTALIY AMAEEU Q-test LAy 0.010 MunBdl
NansAnwRthu sty Hruuanaeiuegaiitdfgy
maadd uieradulldsaunsnuiithidnanesgiiul
$nutios eguasiuvesuIndvisna (effect size) Felufiil
fi9 risk ratio HA1LYINAU 1.17 (95% CI=0.975-1.404, p=0.92)
awnsandanalain n1sln HBOT Tudanisniaz ORN awisa
iinlonanismeveaunalsuinnindeiisuiungudlaly
HBOT aehalsifitlodnfymnsedia a1n forest plot agiiuininng
A 5 msdnwiidansalumsiessieiuiu Sims
Anwes Shaw” Tull 2019 fiadrswiinuniian (28.09%)
waziivaannudesiu (95% CI) LLﬂUﬁqﬂ waionadumnsy
fyuengudiegrauinnimsediundureaususiutes
ANNNSANEAY (51991 2, gﬂﬁ 2)

study | RR [95% conf. Intervall] % weight
_____________________ +___________________________________________________
Marx et al (1985) | 1.346 1.077 1.683 21.22
Marx (1999) | 1.412 1.141 1.746 21.86
vudiniabola et a (19 | 1.126 0.826 1.536 16.38
Annane et al (2004) | 0.977 0.654 1.457 12.45
Shaw et al (2019) | 1.007 0.904 1.121 28.09
_____________________ +___________________________________________________
D+L pooled RR | 1.170 0.975 1.404 100.00
,,,,,,,,,,,,,,,,,,,,, e

Heterogeneity chi-squared =

Test of RR=1 : z= 1.69 p = 0.092

13.25 (d.f. = 4) p = 0.010
I-squared (variation in RR attributable to heterogeneity) =
Estimate of between-study variance Tau-squared =

69. 8%
0.0278

71571991 2 HARIUIMANAAN risk ratio 1A 5 A1SANY
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Study

D RR (95% CI)

Marx et al (1985)
Marx (1999)
Vudiniabola et a (1999) -

Annane et al (2004)

v

Shaw et al (2019)

Overall (-squared = 69.8%, p =0.010)

NOTE: Weights are from random effects analysis

1.35(1.08, 1.68)
1.41(1.14,1.75)
1.13 (0.83, 1.54)
0.98 (0.65, 1.46)
1.01 (0.90, 1.12)

1.17 (0.97, 1.40)

Funnel plot with pseudo 95% confidence limits
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o 4 7 A
16.38 k) Ve * * Manx 1999
3 / Marx et al, 1935\\
12.45 , N
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28.09 wl / \
’ 3 s
Vudiniabola, 1999
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5 ol Annane et al, 2004 » N
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o
s
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5U% 2 Forest plot uag funnel plot IMNATLINHATINYBIAT risk ratio A1NNTANY 5 NMSANY

Wiesnnwasinamsfnwdidenuuanaaturewa
msﬁnmﬁaﬁmwﬂﬁtﬁwﬁaLﬁmﬁumaﬁa;ﬂa Feonainan
N58ARIINNNTANUN 13 0TIAINLLANANITENINNSANEIASS
WU ngusegnaos suileuitidelinunine videnadildiAn
anlaglena msdnwaadmmeuailidudeieatu
vostioya Tnevh funnel plot usinuinlslasnns (U2) wa
NNIVAABUMIE Begg’s test 16iA1 p-value Winiu 0.624
Faflenunn p=0.05 ularumsnelfidesiuilsiindngu
Yaan1seRRaINMsARu agnalstimusuaunmsineiisauin

Tests for Publication Bias

Begg's Test

Anwtieinddruiutios 919lilinae (power) Tunismadeu
yeadn daduFadslalannsnagUlfosaudaiilid udngu
YBINITOARIINAITANUN HAIINNITVIAFBUSE Egger’s test
1§ p-value Wiy 0.422 edAunnnin p=0.05 ulariu
vl asfuinliiinaainnisisiuautos(small study
effect) usiinaliganadodiu funnel plot a1atAnalaain
msfifnsAnusuaurililiimas (powen Woswelunis

v
o ]

NadpUNSADALarADILUaNADE1952ITRsEYe 19T lunNg
PRale (A1571993)

adj. Kendall’'s score (P-Q) = -2
std. pev. of Score = 4.08
Number of Studies = 5
zZ = -0.49
Pr > |z| = 0.624
zZ = 0.24 (continuity corrected)
Pr > |z| = 0.806 (continuity corrected)
Egger’s test
std_eff coef. std. Err. t P>|t] [95% conf. Intervall]
slope -.0326213 .1650815 -0.20 0. 856 —. 5579844 .4927418
bias 1.617543 1.743424 0.93 0.422 -3.930809 7.165894

71197197 3 NAAUIAINNITNARDUADR Begg’s test Lay Egger’s test

dlesmsramsrausumsanenuiaauduie
Weduvesteya 39A5vINslAsIevinguges (subgroup
analysis) L.m'Lfiaamﬂﬁumxﬁﬁmamﬁﬁﬂmﬁaaaq Falule
Wnseideyasisly

3o1sad
AINATTIVTIUNANTANWILALYINNTIASIERRAUY
dienauAnuANUANTLETEN IS HBOT wigtheilasu
Ssasnwusaluntnazunssbnsuusenan1su1evas ORN
o A 2 A= = a ¢ a 12
3oty Feusemuiiins@nuiesievieAunulay Bennett
¥ 2016 Fadunis@nwmuniuissanssuegradussuy
wAEIATILNBANILIINNISANYIUUNTNAABIMU AN AL
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nauAIUAY (randomized controlled trial) Aan1s@nw Vs
Marx'" Tul 1985 way 1999 wagn1sAnwives Annane'
Tud 2004 Fwan1sirszsiedunluasiu nuiwans
Anedisuswlddeuuaneaiu @ squared=27% uaz
Q-test Iy 0.25 (ruuansnaiillifitfoddmeedn) 3
risk ratio SRV 1.30 (95% CI=1.09-1.55, p=0.003) &
wlanaldin n1st¥ HBOT Tudnnisnmiz ORN anwsasiiu
Temansmevesualsinnnindleisuiunguitlallss HBOT
agaiideddyn1eads wiidesieinsdnuiieanyily
¥ 2019 984 Shaw” WumsAnulunmsinwuuunsnaaes
LUUdNLagiinguAuAN (randomized controlled trial)
Anwuieasunisld HBOT Tunstlestunisifia ORN Tughe



Aldsussduinuunsslnmddldsudasnssuuinansegn
Whitu (dentoalveolar) stfuindunsinwrangaiioonsn
wiInMsAnyves Annane’ 1l 2004 filunsinund
AN IEUYINNTIVTILNANSANY WazviTlaT Iz AN
wlemeumauiinnuduiusseninansli HBOT ugted
Iysusadsnumuinaduniuaranssinstiusonantsmeves
ORN %38 li uagdiaszreiuuluml lnesmnanisAnuilulu
U 2019 uag clinical study fdunsfnwwuy prospective
study Whunamasesiiesinnisnefidenuundedely
nsesuewana asdunisAnundu RCT wiifuiFeves

v

FodrialunsinisnisfnunlunguiUae ORN Lipsainidu

9
agUemslasulsslonilunistdesiunazinu Jeinld

D .

=

fin1sfAnwuy RCT ﬁ@wamﬂmﬂ‘ﬁ" HBOT 7iimalunis
Josfuniosnwn ORN dufisuiudes Swieud 2004 qu
fdlutlaguuiiifinmn 1 msfnw
TunsAnwadedyadudnulunmsuludeses
nsmestsmuavesnguild HBOT Tallditufnunnsld HeoT
TWlumstlosiuniodnw ORN mslamenda ilosnditaym
Tunsfisnuuarnsianaresvesnisiiifietestuiidausia
fu whilesnuagaiefenmamemileudu Ssnsmedud
ﬁu’amimwmmz@ﬂLLazmamaﬁuadLﬁal,?iaéauimmsma
mamsz@ﬂfuﬁﬂwsﬁﬂwwi’ﬂmaﬁaamwﬂ ns@nwfi Cochrane
swsumsAnulaiiiiesmsanviien Fduszesndeg
srdinsinefarnaiiuienfunismereailodedou ns
Annaiitednuilufinadnsaarhefegraresmavnetian
T meviselime uinsfnulutigiuddideyadnuiudes
uaznmdeyadiligs naornidedrindomwenisdn
fsusnisly HBOT
wamiﬁﬂmﬂ%@ﬁiausamﬁ’mauﬁﬂaalé’ﬁwm 382
579 uRianuuanasiuresnani1sAnwiedanulaidu
LﬁaLﬁaaﬁumaaﬁayja’Lusxﬁuﬁm%mau'ﬁwa%’mLf\m RRD
Guldldiosmnsnumsineniidadessiiuiisiuou
tiow ioguainmasuIndvna (effect size) Seluitiife risk
ratio SiAWiU 1.17 (95% Cl=0.975-1.404, p=0.92) auia
aamanglddn n1sTi HBOT Tudnn1snnae ORN awsaufi
Temansmeveaunalsinnnindleieuiunguitlallyl HBOT
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Abstract: The Effect of Periodontal Ligament Stem Cell
Sheets for Periodontal Regeneration in Animal Studies:
A Meta- Analysis
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Background: The use of cell sheet engineering technique on periodontal ligament stem cells was developed
for periodontal treatment which transplantation of cell sheets onto periodontal defects. Currently, the novel cell
sheets have gained interest because that can be more easily fabricated and manipulated than conventional tissue
engineering methods. Objective: The meta-analysis was to quantitatively find out the effect of periodontal ligament
stem cell sheets for periodontal regeneration in animal model. Methods: PubMed database was systematically
searched for related articles, together with searching in Google scholar. They were all filtered for articles in English
or Thai from 1990 to 2019. Results: Nine articles, which are randomized controlled trials and preclinical animal
trials were accepted and extracted for meta-analysis. Data was calculated for standard mean difference (SMD) at
95% CI and random effect model was used. the results showed groups of the periodontal ligament stem cell sheet
therapy had a positive influence on the regeneration of cementum (SMD=3.041; 95% CI= 1.504 — 4.578, p=0.000)
and alveolar bone (SMD = 2.114; 95% CI 0.709 - 3.520, p = 0.003) when compared to the control groups. However,
the data was high heterogeneity (I°=82.2%, 1°’=82.6%). Moreover, subgroup analysis showed that the periodontal
ligament stem cell sheet groups could regenerate the alveolar bone more than the control groups that used guided
tissue regeneration therapy without stem cell sheets (SMD = 0.843; 95% CI= (-0.017) - 1.703, p=0.055), and the data
was homogeneity (I°=28.9%). Conclusion: The analysis of evidences promoted to the novel cell sheet technique for
periodontal ligament stem cell sheets benefit on periodontal regeneration, especially alveolar bone regeneration.
However, as less preclinical animal trials and possible the risk of bias problems, the further higher quality researches
and randomized controlled trials in animal models are still required to prove the effectiveness of periodontal lisament
stem cell sheets for periodontal tissue regeneration in the future.

Keywords: Periodontal treatment, Periodontal ligament stem cell sheets, Osseous defect, Meta-analysis
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Blinding of
Random Blind of Incomplete
Allocation the Selective
sequence participants outcome Other
concealment outcome reporting
Author Year generation and personnel data sources
(selection assessment (reporting
(selection (performance (detection of bias
bias) (detection bias)
bias) bias) bias)
bias)
Vaquette et al’” 2019 U U U U L L L
Guo et al” 2017 U U U L L - L
Tsumanuma et al”® 2016 U U U L L L L
Park et al’! 2011 U u U u - L L
Tsumanuma et al’® 2011 U U U L L L L
Ding et al® 2010 L L U U - L L
lwata et al'”® 2009 U U U L L L L
Flores et al* 2008 U U U U - L L
Akizuki et al'® 2005 U U U L L L L

anewn : L nuneia Low risk, H nuneiia High risk,, U visngia Unclear

HaN15ILATITRYRIUTHIUNsas sl veAGa U
510U (cementum regeneration) NSWUARANITILATIZS
dloge1 =82.2% uay p= 0.000 aansaulanalddn nns
= = & = A o v & o
finw 7 N3ANYT NNWUA 9 N1TANEY NRTINAUT
ANUALUUUSINGREeTAlIY WegHATINYRIWIAENSHA

(effect size) tufio A SMD dA¥infu 3.041 (95% Cl= 1.504
- 4,578, p=0.000) Wanalsin nguitlinumadsuridaan
WudaUsviudanuseasraadousniluludldunnitlungy
mupswionaazdiliannsoasuly iesndeyarinnnudu
Lﬁalﬁmﬁugd (P=82.2%) wazdlmsfinunfidslainnnme (5Uii2A)

Study

Vaquette C (2019)

Guo S (2017)

Akizuki T (2005)
Overall (l-squared = 82.2%, p = 0.000)

NOTE: Weights are from random effects ana*ysis
T T

Tsumanuma Y (2016) e 0.83 (-0.64, 2.29) 16.15
Tsumanuma'Y (2011) — 2.21(0.18,4.23) 14.23
Iwata T (2009) —é*— 3.49 (1.08, 5.90) 12.91
Flores MG (2008) —‘i— 2.97(2.06,3.88) 17.74

-T— 1 0.57 (-0.70, 1.84) 16.75

<>

%

SMD (95% Cl)  Weight

—_—

I
! 6.75 (4.37,9.12) 13.04
|———=——— 6.99(3.35, 10.63)9.17

3.04 (1.50, 4.58) 100.00

-10.6 0

A) Forest plot 99nA1 SMD waninsasislmiveadousinily

T
10.6
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dlevh subgroup analysis LU%EJULﬁEJUinNﬂEj&Jﬁ
Twumadduiuinandudauiviud funguauauiiviing
Snwlnemstnmiliidederuanm Fadifomn 4 nsdne
wlanan1sIlAsIzA Lﬁ@@ﬂ"] 1°=86.8% az p = 0.000

muauilalldvinssnulaenmsinhlndedefuanin 3
fionun 3 My ulanansiinsigd Wlege 17=79.3%
uaz p = 0.008 annsaularalinsAnuiithansaufudy
fanussuuusngegednau wagenazdilianunsaasy

aunsantanalaannisAnwihunsiuiuiuiianusiwuy e Lﬁaﬂmﬂ%ay)asmmmmﬂul,ﬁaLﬁmﬁ’uqa LaYAISANEIN

Usngegedniau wasiilevih subgroup analysis wWisuiley  dslaiinnwe (U7 28)

seninnguitlduruadaufnidnanidudaUsviug dungy

Study | SMD [95% conf. Interval] % weight
_____________________ +______________________________________________
1
Vaquette C (2019) | 6.746 4.375 9.118 13.04
Iwata T (2009) | 3.485 1.075 5.896 12.91
Flores MG (2008) | 2.973 2.062 3.885 17.74
Akizuki T (2005) \ 0. 569 -0.701 1.840 16.75
sub-total |
D+L pooled sMD \ 3.260 1.119 5.401 60. 44
_____________________ +______________________________________________
0
Guo s (2017) \ 6.990 3.348 10.632 9.17
Tsumanuma Y (2016) \ 0.826 -0.636 2.289 16.15
Tsumanuma Y (2011) | 2.205 0.178 4.232 14.23
Sub-total |
D+L pooled SMD | 2.871 0.065 5.677 39.56
_____________________ o ———————
overall |
D+L pooled SMD | 3.041 1.504 4.578 100. 00
..................... e T T

Test(s) of heterogeneity:
Heterogeneity degrees of

statistic freedom P I-squared**  Tau-squared
1 22.71 3 0.000 86. 8% 3.9414
0 9.65 2 0.008 79.3% 4.6781
overall 33.75 6 0.000 82.2% 3.2490

#% I-squared: the variation in SMD attributable to heterogeneity)

Note: between group heterogeneity not calculated;

only valid with inverse variance method

significance test(s) of smD=0

1 z= 2.98 p =
0 - 2.01 p =
overall z= 3.88 p=
MeWe 1 Ae MIANYNENguAIUANTIVII

0 Ao MsAnwNding

M Moo o v ogud A 4
llﬂ']UﬂilWIbLll‘lﬂVnﬂ']iﬁﬂ‘bt"liﬂﬂﬂ']ﬁsﬂﬂuqi‘ml)uaLﬂ@ﬂuﬂﬂq‘w

B) uanima SMD vasnmsadslndvasadousinilu 21n Subgroup analysis

0.003
0.045
0. 000

sSnnlaenstnin b aAuann

3U7 2 wan1sasilmivesafousinilu (cementum regeneration)

HanITIATIERveInsiinnisaiidluivesnsegn
59UTN#HU (alveolar bone regeneration) n1sulananis
AATIN Lﬁlaﬁ]ﬂl’] ’=82.6% Wag p = 0.000 @wnsaulanals
31 MsFnwn 8 nsAnE e 9 AsAnw s
ﬁ’uﬁ?uﬁm’]mhﬂLLUUUiWﬂQaEJ"N‘B'ﬂL%u Lﬁ'aamaiamaa‘umm
BvSna (effect size) tfufo A1 SMD fifwiiu 2.114 (95%
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CI= 0.709 - 3.520, p = 0.003) uvanalén nguillfusiuiad
Fuiiinnduiauiviud amnseaienseansousinitulng
Isannninlunguaiunu udenaasdliannsaaguld esann
Foyavnanuiduidedeaiugs (7=82.6%) uasiinsinwil
falainame (U7 38)



Study %

ID SMD (95% Cl)  Weight
Vaquette C (2019) | 0.49 (0.41, 1.38) 16.13
Guo S (2017) | —— 7.37 (3.55, 11.19)7.58
Tsumanuma Y (2016) ) 0.18 (-1.21, 1.57) 14.76
Park J-Y (2011) e 3.17 (1.64,4.70) 14.32

Tsumanuma Y (2011) 0.20 (-1.30, 1.71) 14.41
Ding G (2010) ———— 12,66 (7.00, 18.334.54
lwata T (2009) —— 2.25(0.37,4.13) 13.17

Akizuki T (2005) N 0.63 (-0.64, 1.91) 15.09
Overall (I-squared = 82.6%, p =0.000) @ 2.11(0.71,3.52) 100.00

NOTE: Weights are from random effects an alyfais

T T
-18.3 0 18.3

A) Forest plot MnA1 SMD uansnisas1alvsivesnsegnidnily

study | SMD  [95% Conf. Interval] % Weight
_____________________ +___________________________________________________
1
vaquette C (2019) | 0.485 -0.406 1.376 16.13
Iwata T (2009) | 2.251 0. 368 4.133 13.17
Akizuki T (2005) | 0.635 -0.643 1.913 15.09
sub-total |
D+L pooled sSMD | 0.843 -0.017 1.703 44.39
_____________________ +___________________________________________________
0
Guo s (2017) | 7.374 3.554 11.194 7.58
Tsumanuma Y (2016) | 0.178 -1.212 1.567 14.76
park J-v (2011) | 3.173 1.643 4.703 14.32
Tsumanuma Y (2011) | 0.204 -1.298 1.706 14.41
Ding G (2010) | 12.664 6.999 18.328 4.54
sub-total |
D+L pooled sMD | 3.624 0.893 6. 355 55.61
_____________________ +___________________________________________________
overall |
D+L pooled sSMD | 2.114 0.709 3.520 100.00
_____________________ +___________________________________________________

Test(s) of heterogeneity:
Heterogeneity degrees of

statistic freedom P I-squared®* Tau-squared
1 2.81 2 0.245 28.9% 0.1752
0 34.83 4 0. 000 88. 5% 7.6488
overall 40.25 7 0. 000 82.6% 2.9822

#% I-squared: the variation in SMD attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

significance test(s) of smD=0

1 z= 1.92 p = 0.055
0 = 2.60 p = 0.009
overall z= 2.95 p = 0.003
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dlevh subgroup analysis LU%EJULﬁEJUinNﬂEj@Jﬁ
THuwumadduiuinandudauiviud funguauauiiviing
Swlaemsdniliilerdefuanin Seiimmn 3 msdnw
wlanan1sIAs e Lﬁa@ﬂ"] ’=28.9% uway p=0.245 a13130
wanaldd1 nsfnunfiunsetudunesuiuld Wesn
mm&haLmuﬁ’uﬁwuﬁumwxhjﬁﬁfy Lﬁa@wanmawmm
BvSna (effect size) Hufe A1 SMD Senwiriu 0.843 (95%
Cl= (-0.017) - 1.703, p =0.055) uawalain mjuﬁi‘if’urﬁuwaé
suilinndubauiviugd amnsoasenseanseusinitulng
Ifinnninguauauivhnsdnwlasmsdniilnidededu
anm usilevh subgroup analysis Wiguleuseninangu
MAwrumadsuiudnandudauive dunguaiunuilalld
¥mssnwlnensdniilmide defuanin deiiioun 5 ns
fnwn wananisias1zdt ilegan 7=88.5% Wag p = 0.000
annsaulanalddn msinsiithunsaufuiuiieusiuy
Usingognedatau wazenaazdliannsaadle 1desan
%agammmwmﬂuﬁaLa‘mﬁ’uqa waznsAnwisalyunnme
(3U71 38)

So1sad
MSANYINANITNLVDIDTEITUSTTUANEUAINTTNYN
Thivdessvnouse msahailedeieniuresiten Buia
VST wdeusnifutunlmivuiisniiuiieedulse uay
Lﬁﬂﬂﬁa%ﬂdﬂizaﬂLﬁ?ﬁﬂ%ﬂiﬂﬂlg winsAaszieuunl
Wunmsnusateyavesmsinymeassluitudaifidufing
msasandousniiutul LLasmia%ﬂﬂiz@ﬂLﬁwﬂuéﬁuimj
Fldmsinszieiund orsldawnsavennanismenes
alvwUSiudmendaimssneuuuanysalld
defiarsanluduusuanisadrddndvesadou
57091 (cementum regeneration) Wu3ilensIadeULAR
PINMISARNTIFIENsI funnel plot wuinsdilglifinan
aunnsiu Jaavuansdannefionsasiionfiannnisiiud ue
dlonsiagevenfannsifuridienansadi wudwaen
NINAEBUME Begg’s test laan p-value Wiy 0.176 fiAn
AN p = 0.05 @ansaulanrumnededuldinliiingn
FIUVDARIINMIARUN FAIUHAINNITNAARUIY Egger’s
test 1A p-value Wi 0.296 SiA1MINAI1 p = 0.05 @11150
warumnedowiuldin Lifludngruvesdndnavesns
Anuniidingusegnatios (small study effect) denazanves
msAnw ureegelsiniy nsAnwiiies 7 asAnwifednd
Frautios Geenalaidiids (powen lunimadeunisada
Feduisdslilannsnasuidedaudniiliivinguvesend
91N15ANNA (Datalink: https://www.shorturl.at/mpDLP )
ofasalusuimnaunmsaidlmiveansegnithity
(alveolar bone regeneration) lagiAsesingueas wui
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ngunaassiliukusadduiniaanidudauiudamisn
afunsegniditutulndlfunnninguaauauiivhnnsdn
ImﬂmﬁﬂﬁﬂﬁlﬁaLﬁlaﬁuamwﬁaﬁﬁayaﬁﬂmﬁmiwﬁﬁ”’u
Aoudhadimuduidedentu (7=28.9%) dsldnadndunain
A1sAnYIved Akizuki® Tul 2005, Iwata®® Tul 2009 way
Vaquette” Tud 2019 n1sasrvdevenRanIsHRUNINKE
NSNAFDUAIWEADH WU HAINNITNAABUAIY Bege’s test
1aA1 p-value WU 0.006 fiAtipenit p = 0.05 @150
wanrumnedesiuldidudngruvesenfinnnisiifu
AUNAINNITNARDUMIY Egger’s test iR p-value WU
0.007 fiddesndn p = 0.05 @ansouvanumneiediu
1631 fvdngruvesdvsnavesnisinuidifinguiogiaes
(small study effect) AONATINUDINITANTA (gﬂﬁ 3E) ua
dlensavaevenfininnisifurigiensa funnel plot wu
Fansilglaifenuaunastu Fazuansdinniziionaesd
aARNMITALT Wieinsanannsl avwuinil 3 msdne
lauA n1sAnwwes Ding® Tul 2010, Park® Tul 2011 way
Guo® Tl 2017 Tlenaflefininnisiifun wasidvidnaves
nsfnwiiifingudieg et onasiuvesnsanunle
(Datalink: https://www.shorturl.at/mpDLP )

INNNSANBINAANEVBINTTSNET TUNISANEIUDY
Ding®1uT 20" ffu Park” TuT 2011 thumuideyavomadng
ﬁgﬂﬁwmwiﬁuﬂwsﬁmeﬁaﬁmu fiigedayariunisasndll
vaanszanUnily wazuiadeyanisasidlmivesafousnily
mendansinu vlvnsdssdivenivessuiserass wu
ileadiga (high risk of bias) $3Me dun1sAnwIves Guo™
Tl 2017 dungunaassiiinisdnwarinisvesetey
USTiunmen1sly Human PDL cell sheet wuindinisasng
ﬂix@ﬂ%uslmi wazmsadrandeunnitutulmildunnnii e
Wisuiisuiunguauauegisiitoddyymaaiinian p-value
< 0.05 wiluns@nwlilaszuen p-value Mognsdniau uay
anailorplunisudana vildmsusadivenfivesemidsei w
ilonRgesineig

wonani lurviunsgenadnseferzusiiug ane
wdsniedousinity vienszgruthilugnvany issinmy
wwasusINuiliwas (cellular intrinsic fiber cementum)
Judulng) uarlifinisdanzaesdulovniing (Sharpey’s
fiber) datumndsnsiiiinnnsadetorsusiiudtul
avpeslimdausiniiulsivaa (acellular extrinsic fiber
cementum) fiduaiunsBangldd anduieyiusin
\§507n (Hertwig’s epithelial root sheath; HERS) av&aAs 184
wavUaeslusduda enamel matrix unseduliiwadd
wlmsiseungeviumioitu (dental follicle) Wasuudasgusng
Tuiuwadasandousnilu (cementoblast) iieasundau
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ﬁUmi?ﬂUﬁu%@NﬁIUﬂ%ﬂﬂl oA unauiiléunan PubMed
waz Google scholar Wiy miﬁﬂmﬁLﬂumsmaamuuajm
Feiition Taelumsinunilfiiieos 9 uneuiiasumunasii
muualily inclusion wag exclusion criteria WazreausunIy
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Abstract: Quantity and Value of Injectable Antibacterial
Drugs Prescribed at In-patient Department of Rajavithi
Hospital

Paiboon Pitayatienanan, MPharm., MB.A., Suthipong Dejkong, BPharm., MS,,
Jeerisuda Chaweerak, M.Pharm.

Pharmacy Department, Rajavithi Hospital, 2 Rajavithi Rd, Ratchathewi, Bangkok,
10400

(Email:paiboon89@hotmail.com)

(Received: July 8, 2020; Revised: November 12, 2020; Accepted: December 30, 2020)

Background: According to the World Health Organization (WHO), the combination of increasing bacterial drug
resistance and declining efficacy of antibacterial drugs has resulted in a higher mortality rate and higher healthcare
expenditure. Objectives: To determine the defined daily doses (DDD) and the values of injectable antibacterial drugs
prescribed at Rajavithi Hospital in fiscal 2015-2018. Method: Data on injectable antibacterial drugs prescriptions at
In-patient Department of Rajavithi Hospital over the fiscal year of 2015-2018 was retrieved from the Rajavithi Hospital’s
RHIS database. Defined daily doses and values of injectable antibacterial drugs prescribed during that period were
calculated. Results: The total value of injectable antibacterial drugs prescribed over the fiscal year of 2015-2018
was 258,243,237 THB. The total values of injectable antibacterial drugs prescribed in each of those fiscal years were
61,008,627 THB, 61,176,368 THB, 67,282,391 THB and 68,775,852 THB, respectively. The top three highest values of
injectable antibacterial groups were carbapenems (83,414,218 THB or 32.30%), cephalosporins (45,587,096 THB or
17.62%) and quinolones (25,112,416 THB or 9.72%). The top three highest values of injectable antibacterial drugs
were meropenem (70,042,934 THB or 27.12%), clindamycin (21,948,800 THB or 8.50%) and ceftazidime (21,852,513
THB or 8.46%). The total value of injectable antibacterial drugs prescribed over the fiscal year of 2015-2018 increased
at an average rate of 3.18% per year. The top three highest values of injectable antibacterial groups with highest DDD
were cephalosporins (1194.30), carbapenems (600.91) and sulfonamides (474.80). The top three highest values of
injectable antibacterial drugs with highest DDD were meropenem (532.58), sulfamethoxazole/ trimethoprim (474.80)
and ceftriaxone (421.60). Conclusion: Both quantity and value of injectable antibacterial drugs prescribed keep rising
over the fiscal year of 2015-2018, especially the carbapenems group.

Keywords: Injectable antibacterial drugs, Defined Daily Dose

unAQEDd

9iinds: ssdnmseunsislan (WHO) s3y31 nisheeed
\FouuaiiGaiiutusioios v fiussaninmuesenufiug
anasdamalidnsnadetinuazaldsslunisinuifingu
Faguszasd: edlnszimumanisldodunueiite
yilpdnalumiteves Defined Daily Dose (DDD) wagsa

Tudsuuszunas 2558-2561 35ns: suumm%’a;&aﬂﬁﬁ"ﬂ‘i’f
griunuaisestndnluwnungUaelu angiudeya RHIS
1598101857990 Ingdasgiusinanisidesunuaiisy
wila@aluvity DDD uaryad1e wWa: y‘ammié’ﬂsﬁaﬂu
Yauuszunm 2558-2561 Windu 258,243,237 U 1o
urazdeuUszanadian 61,008,627 U 61,176,368 UM
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67,282,391 UM Wag 68,775,852 UMM ANUAIGU NINLEN
AUNgUET WU BduuUaTiFedflyaninsddldgean
3 nau leun carbapenems 83,414,218 um (Sogaz 32.30)
cephalosporins 45,587,096 U (5ovay 17.62) quinolones
25,112,416 U (Josas 9.72) auddiu erduwuafigedil
uﬂaﬁﬂﬂﬁgﬂ%’qmﬂ 3 ofln oA meropenem 70,042,934
v (Sowag 27.12) clindamycin 21,948,800 v (Seeaz
8.50) ceftazidime 21,852,513 U (Soeag 8.46) MINAIAU
vadlyadnsalasyszanmesnisddddonfunlugeiuais
Soway 3.18 sl MnHaTaNUsIUNIslgaIsuLUATISY
fifien DDOD g9an 3 nau laun cephalosporins (1194.30),
carbapenems (600.91), sulfonamides (474.80) Au&1AU
g1duuUATiGedidian DD gegn 16 meropenem (532.58)
sulfamethoxazole/ trimethoprim (474.80) ceftriaxone
(421.60) snadau a5U: USinawazyarnsldenduuuaiite
fuualiugedu Tudhanaiiiinsfine Tasamzeings
carbapenems

ANEALY: 8FuwUATISEYLAER, Defined Daily Dose
untih

HamnsHesndugatn (Antimicrobial Resistance:
AMR) \HuingAmsnivesnussmarialaniaeiforosdiu
Qa%wﬁﬁﬂﬁzy lewn Escherichia coli, Klebsiella pneumonia,
Acineobacterbaunmannii, Pseudomonas aeruginosa wag
Methicillin Resistant Staphylococcus aureus (MRSA)™ &3
ysesdmsausielan (WHO) svyt mshesveadenuaiide
dintusienies v iiussavinimuaseufiuranas Tnona
nsgNUIINMIReEFUgaTn wuth Tlandeudeinanns
e Uszuadas 700,000 918 mnldisaudletam lu
Uw.a. 2593 mm"]ﬂmﬁas’?ﬁmnm%aﬁyamawqﬁq 10 auAY
UseelunouieBefiaudedinuniian fe 4.7 duau Aadu
HANTENUNIAATEFNEN 3.5 HuduaIUM (100 trillion
USDY dwsudssndlng nsAnwidesdunuiniinisinde
wuafiSeResUszanadas 88,000 518 TaeideTinuszana
Yaw 38,000 518 Anidunisgaydeniaasugialaesiuds 4.2
viluguum® lnedereenidiay Ae WeuuaiiGounsuau 1wy
Acinetobacter spp. Wag Pseudomonas spp. %ﬂLfJuaﬂLm
ddyrosmadeinannisindelulsmeiuia’ Sedagiiud
wangIuInNNsAnykandliiiuin nsldenufinusiung
$uu Fuldvduasulidntymideresveateuuniide
wa1evlin WU 81ngu macrolides Usuausnn vilviiAanTs
ayamﬂzjm macrolides 784% S.pneunoniae’ Jaduiinves
nMafinund Wediemsimuinunmsldsdusueiidongu
fn99) Tulsaneu1asvin nensianaansaunsldenu
aTNLUUIIREITmUAsaY (Defined Daily Dose; DDD)
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AMENTINNSasEsTIUNTIdEluAulsIneUIaTvdn Tneiu
Joya 1) Usuaun1slden Ineduduangudeyavedseuu RHIS
NN R ai’wmui’uuawziﬂuaiumiaxﬂﬁﬁﬂm (e
) nunYszidsulazatfvedlsmeiuia laenusinis
Fadh A UsnaunsldenduideuuniiSevinga (e n3)
fifinnsddldlugrelauuszane 2558-2561 ﬁLquﬂéﬂaa‘Lwaa
l5measvin wae nasinisdneen lnesindeyasients
g1t Banze eilasansise eiltlugtheiineny
flounin 12 ¥ e1iilaifidn DDD Mt WHO Collaborating
Centre fvuagen LilolinsviganeuazvuInnslden
fuluaisesdindnaluniig Defined Daily Dose (DDD) Wag
mANuduusTIUsIaMsideiuna @) fae simple
linear regression fvuAsEdUTed N 1EdAT p < 0.05
1ng DDD/1000 population/ day ansnsamulaaingns
Fereluil

DDD = N x 1000
(M x D)
dlo N = Usinauendifinissngenn (mieniu) Tuseu

1985719898468 dose Tumiiefgny

=
I

fiszylu DDD (Wufiadnduviensu)
D = snuiuuewresUszansfiing e
(DDD = defined daily dose ¥8381Laaz#Ha
ansadulaain ATC/ DDD Index 2019 www.whocc.no/
atcddd/indexdatabase/index.phplaen1sasiesnigenis
\Wu 1 DDD %@ amoxicillin wihiu 1 n3u)° uazyarienlag
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nNsUTdeyaliinaiiauasyanienlne iy
YpagmuwuAiiserinan Tulauuseaa 2558-2561 WUl
gamimmié’ﬂsﬁmﬁml,mﬂﬁﬁﬂﬂﬂﬁﬂﬁﬂiﬂaLwiaﬁjwﬂszmm
flAn 61,008,627 U 61,176,368 U 67,282,391 UM Ly



68,775,852 U audau aedluwildugedy wiesovay
3.18 sioU Mnuenaungue wulngunlyarinisddldasgn
3 §19uusn Ae 1. Carbapenems yae1 83,414,218 U

(Feway 32.30), 2. Cephalosporins yaf 45,587,097 U
(Foway 17.62), 3. Quinolones yaf1 25,112,416 UM
(Boway 9.72) MUy (M9 1)

M13199 1 yamsmvesnsadldediunuaiitevindn Tuludseanu 2558-2561 Fuunaungsen

yaAruvasnsasldedunuaiiGeyiinda (umn)

sy :CE{:Z’:) aadeuuszanm
U 2558 U 2559 U 2560 U 2561 YaATW
1 Aminoglycosides 160,229 155,968 168,647 157,462 642,306
2 Carbapenems 18,919,102 20,241,359 22,268,707 21,985,050 83,414,218
3 Cephalosporins 9,862,127 9,311,938 14,098,829 12,314,203 45,587,097
4 Glycopeptides 3,761,010 2,887,012 3,383,224 3,495,695 13,526,941
5  Imidazole derivatives 736,920 686,093 676,913 657,450 2,757,375
6 Lincosamides 4,889,536 5,681,304 5,236,704 6,141,256 21,948,800
7 Penicillins 2,529,673 2,439,884 2,598,675 2,886,012 10,454,244
8  Polymyxins 3,896,904 4,227,696 5,289,768 3,607,032 17,021,400
9 Quinolones 5,989,657 6,659,096 6,658,307 5,805,356 25,112,416
10 Sulfonamides® 220,464 231,251 283,042 211,787 946,543
11 Tetracyclines 4,657,856 4,061,120 2,304,064 5,365,888 16,388,928
12 Other antibacterials ° 5,385,150 4,593,648 4,315,512 6,148,662 20,442,972
YaATI 61,008,627 61,176,368 67,282,391 68,775,852 258,243,237

“TMP/SMX; Trimethoprim/ Sulfonamides — °Other antibacterials; Fosfomycin

Weinsanviinveseniyarnisdsligean 3 dwu
Wwsn Ae 1) Meropenem yafn 70,042,934 u (Sewax 27.12),

2) Clindamycin yaf1 21,948,800 v (Fegay 8.50),

3) Ceftazidime yaf1 21,852,513 v (Seway 8.46)
ALY (115797 2)

M13199 2 Yarsmveansadldeiuwuaiiievlinda Tulaudseana 2558-2561 Iuunauying,

waArTmveansasldediunuaiiiesiada (un)

o AN ~ .
S 1 AuUIuUTIN
(Class)

U 2558 U 2559 U 2560 U 2561 YA

1 Amikacin 88,317 86,814 109,236 105,198 389,565

2 Amoxycillin/ Clavulanic acid 1,485,354 1,465,620 1,327,014 1,370,304 5,648,292

3 Ampicillin 289,077 224,353 192,596 206,510 912,535

q Ampicillin/Sulbactam 202,072 435,464 788,104 952,944 2,378,584
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M13197 2 Yarsmvesnmsdsldeimunuaiiievilada Tulauuseinm 2558-2561 Fuunauvilng (de)

yarsmvasmsdslderdunuaiiGesiada (um)

oy E::) audaudszan

U 2558 U 2559 U 2560 U 2561 YA
5  Biapenem - - 208,408 392,400 600,808
6  Cefazolin 972,930 1,086,838 1,151,189 933,793 4,144,750
7 Cefepime 57,462 43,188 53,253 51,240 205,143
8 Cefoperazone/ Sulbactam 4,086,852 3,329,410 2,972,512 2,062,196 12,450,970
9  Cefotaxime 14,536 5,175 5,382 3,749 28,842
10 Cefoxitin 22,538 61,006 69,974 119,888 273,406
11 Ceftazidime 2,443,765 2,479,170 8,389,092 8,540,486 21,852,513
12 Ceftriaxone 2,094,684 2,214,584 1,428,659 584,755 6,322,681
13 Cefuroxime 169,360 92,568 28,768 18,096 308,792
14 Ciprofloxacin 1,070,807 813,836 793,653 660,155 3,338,451
15 Clindamycin 4,889,536 5,681,304 5,236,704 6,141,256 21,948,800
16 Cloxacillin 88,407 109,643 91,212 82,962 372,224
17 Colistin 3,896,904 4,227,696 5,289,768 3,607,032 17,021,400
18 Doripenem - 328,671 170,046 119,286 618,003
19 Ertapenem 40,005 34,290 37,719 82,296 194,310
20  Fosfomycin 5,385,150 4,593,648 4,315,512 6,148,662 20,442,972
21 Gentamicin 59,395 60,809 49,749 47,530 217,483
22 Imipenem /Cilastatin 3,793,845 3,404,954 3,066,624 1,692,740 11,958,163
23 Kanamycin 3,348 1,581 4,743 388 10,060
24 Levofloxacin 4,918,850 5,845,260 5,864,654 5,145,201 21,773,965
25 Meropenem 15,085,252 16,473,444 18,785,910 19,698,328 70,042,934
26 Metronidazole 736,920 686,093 676,913 657,450 2,757,375
27 Penicillin G 30,264 18,024 7,861 14,807 70,955
28 Piperacillin/ Tazobactam 434,500 186,780 191,888 258,486 1,071,654
29 Streptomycin 9,169 6,764 4,919 4,346 25,198
30 sulfamethoxazole/ 220,464 231,251 283,042 211,787 946,543

Trimethoprim

31 Teicoplanin 742,392 381,507 578,889 618,660 2,321,448

120 | ;1sa1snsuNISIWNGY




M13797 2 Yarsamvesnsdsldendunuaiiisesiiada Tuleuussanm 2558-2561 Fuunauviing (se)

yarsmvasmsdslderdunuaiiGeviada (um)

. QGHER = .
S1&u L audsulszau
(Class)
U 2558 U 2559 U 2560 U 2561 YA
32 Tigecycline 4,657,856 4,061,120 2,304,064 5,365,888 16,388,928
33 Vancomycin 3,018,618 2,505,505 2,804,335 2,877,035 11,205,493

mniasgiyaglazsuanisidenduLuaiie
yilpdnlundey Defined Daily Dose (DDD) luunungUae
Tu aaeadaudssann 2558-2561 WENAIUNGNEINUT
gruuuafi3orlindndifian DDOD gegn 3 drduusn Ao
1) ngug cephalosporins 2) Ngwen carbapenems 3) Ngu
&1 sulfonamides Tagidn DDD i1y 1194.30, 600.91 uay
474.80 suddiu Fudlediaseviyadieinazauinnislden
fusuafiSevindnlumiie DDD ¥aenguen cephalosporins

AuUIUUTENU WU 320.04, 316.92, 320.35, WA 236.99
muadiu Fawnltivanadluwsiasd liflanuduiusiuegn
fdudAgyneada (° =0.596, p-value =0.228) sosasmniu
ngueN carbapenems A1 DDD Wiy 131.67, 139.67, 162.00
wag 167.57 MuaInu Imaﬁumlﬁmmﬂ%ﬂwLﬁuqaﬁﬁyma?{a
13.003 ¢io¥ fanuduiusluszavas ag1ailfedAgyneada
( = 0.944, p-value = 0.028) (5137 3)

15197 3 vuamsldednunuaiiesiindelumite Defined Daily Dose (DDD) Tuununftheludeutssana 2558-2561

FUUNALNGNYT
o . unmsidendnunuaiiiieviin@auuu Defined Daily Dose (DDD)
aau ngue(Class)
Y2558 V2559 V2560 U2561 dwausiu [P-Coefficient r*  p-value
1 Aminoglycosides 15.44 13.99 1453 13.47 57.42 -0.537 0.679  0.176
2 Carbapenems 131.67 139.67 162.00 167.57 600.91 13.003 0.944  0.028
3 Cephalosporins 320.04 31692  320.35  236.99 1194.30 -24.572 0.596  0.228
4  Glycopeptieds 29.06 24.13 27.68 28.58 109.45 0.211 0.015 0.878
5  Imidazole derivatives ~ 38.87 36.06 35.97 36.07 146.98 -0.849 0597  0.228
6 Lincosamides 38.18 44.21 41.20 49.88 173.46 3.209 0.689  0.170
7 Penicillins 77.65 70.91 65.06 74.07 287.69 -1.659 0.161  0.599
8  Polymyxins 26.28 28.41 35.94 25.30 115.93 0.459 0.015 0.877
9 Quinolones 77.39 85.44 88.73 79.52 331.08 0.968 0.057  0.761
10 TMP/SMX ® 105.99 125.24 127.21 116.36 474.80 0.113 0.049  0.770
11 Tetracyclines 3.50 3.04 1.75 4.20 12.49 0.081 0.010  0.899
12 Other antibacterials *  21.10 17.78 16.96 25.20 81.04 1.148 0.156  0.605
DDD ’imﬂq‘mmnﬂ‘dﬁﬂ 885.16 90580  937.38  857.21 3585.53 -10.08 0.256  0.494
UIUUBY 280876 281836 278760 275584 1117056 - - -
“TMP/SMX; Trimethoprim/ Sulfonamides — °Other antibacterials; Fosfomycin
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makusmuriingduwuafiisestiadaluniie DDD
guan 3a1uusn e 1) Meropenem  2) Sulfamethoxazole/
Trimethoprim 3) Ceftriaxone lasiia1 DDD 1Ay
532.58, 474.80 wawd21.60 muddu eRansannislden
meropenem fiwudn DDD qaﬁqm Wiy 111.94, 122.58,
143.59 uay
nsddldenfingetuade 14.86 ol fanudiniuslusedy

154.47 anuaiauauuseunas fafluulldy

geegalidedAtyneada (F =0.981, p-value=0.009) 581
asduen sulfamethoxazole/ trimethoprim @1 DDD
WU 105.99, 125.24, 127.21 waz 116.36 awadu lng
ﬁLLmIﬁmmﬂﬁ?a%ﬁmqa%ﬂuuafasﬂLsu'uﬁu luiflanuduius
Fupgrafifeddmeadn (2 =0.194, p-value=0.56) \ila

firrsanenduiituualtunsddldonfugadulunn® wuh o
ampicillin/ sulbactam SeuiasiiuSunaunisddidentiosusil
wultunsldenfiugstu a1 DDD Wity 155, 3.33, 6.09
wag 7.68 aua1au danuduiusluseiugeetiailved iy
N9e0A (¥ =0.989, p-value=0.005) 1uLieniugn cefoxitin
(" =0.930, p-value=0.036) luvauzifienfiugfitduunltiuves
Usinaunsdsldenanas 1éun cefuroxime A1 DDD winfiu
0.65, 0.35, 0.11 wag 0.07 Mmuasu danuduiuslusyeu
geegailtdudAgneadia (° =0.916, p-value =0.043) 1¥u
WWienfiu 81 cefoperazone/ sulbactam (* =0.956, p-value
= 0.022) (147 4)

a151971 4 vnensldenduwueiiSesiadalumiie Defined Daily Dose (DDD) TuunungUhelulaudseana 2558-2561

WUNAUBTALN
» yuansidendunuaiiiasiindauuu Defined Daily Dose (DDD)
ahu DL

Y2558 V2559 V2560 V2561 Fwausau [-Coefficient r*  p-value
1 Amikacin 4.34 4.17 5.53 5.24 19.28 0.406 0.618 0.214
2 Amox-Clav® 27.12 26.67 24.41 26.03 104.23 -0.553 0.362  0.398
3 Ampicillin 29.88 24.09 21.51 25.30 100.78 -1.632 0.362  0.398
4 AMP/SUL® 1.55 3.33 6.09 7.68 18.65 2.115 0.989  '0.005
5 Penicillin G 7.31 4.06 1.48 3.46 16.31 -1.413 0.568 0.246
6  Biapenem 0 0 0.21 0.42 0.63 0.147 0.891  0.056
7 Cefazolin 6598 7345 8097  67.81 288.21 1.301 0.062 0.751
8  Cefepime 0.56 0.42 0.52 0.52 2.02 -0.002 0.002  0.957
9 CPZ/SUL® 70.86 57.32 53.82 39.3 221.3 -9.818 0.956  '0.022
10  Cefotaxime 0.56 0.20 0.21 0.15 1.12 -0.122 0.698 0.164
11 Cefoxitin 0.11 0.31 0.35 0.63 1.40 0.160 0.930 0.036
12 Ceftazidime 62.93 63.74 63.76 67.02 257.45 1.229 0.766  0.125
13 Ceftriaxone 118.39 121.12 120.6 61.49 421.60 -17.122 0.569  0.246
14 Cefuroxime 0.65 0.35 0.11 0.07 1.18 -0.198 0.916 0.043
15  Ciprofloxacin 21.63 19.63 21.97 18.83 82.06 -0.606 0.263  0.487
16 Clindamycin 3818 4421 4120  49.88 173.47 3.209 0.689  0.170
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M13199 4 vunamsldeiuiuaiiSeviadaluniie Defined Daily Dose (DDD) Tuunungtreluleuuseunu 2558-2561
Iuunauyilne (sie)

IunMsednunuaiiiesin@auuu Defined Daily Dose (DDD)

a6u LD ELTENY
Y2558 V2559 V2560 V2561 wwausau P-Coefficient r*  p-value

17 Cloxacillin 9.54 11.79 9.92 9.31 40.56 -0.256 0.086  0.707
18  Colistin 26.28 28.41 35.94 25.30 11593 0.459 0.015 0.877
19 Doripenem 0 0.31 0.16 0.12 0.59 0.021 0.045 0.788
20  Ertapenem 0.12 0.11 0.12 0.27 0.62 0.046 0.598  0.227
21 Fosfomycin 21.10 17.78 16.96 25.20 81.04 1.148 0.156  0.605
22 Gentamicin 7.68 7.56 6.48 6.74 28.46 -0.390 0.717  0.153
23 IMI/CIS 19.60 16.67 17.92 12.30 66.49 -2.065 0.729  0.146
24 Kanamycin 0.76 0.38 1.12 0.08 232 -0.130 0.142  0.623
25  Levofloxacin 55.76 65.81 66.76 60.69 249.02 1.574 0.160  0.600
26 Meropenem 111.94 12258 14359 15447 532.58 14.860 0.981  "0.009
27 Metronidazole 38.87 36.06 35.97 36.07 146.97 -0.849 0.597 0.228
28  PIP/TAZC 2.26 0.97 1.65 2.30 7.18 0.080 0.027  0.835
29 Streptomycin 2.65 1.89 1.41 1.39 7.34 -0.426 0.868  0.069
30 TMP/SMX ' 105699 12524 12721  116.36 474.80 3.308 0.194  0.560
31  Teicoplanin 0.90 0.46 0.70 0.78 2.84 -0.120 0.007  0.917
32 Tigecycline 3.50 3.04 1.75 4.20 12.49 0.081 0.010  0.899
33 Vancomycin 28.16 23.67 26.98 27.80 106.61 0.223 0.020  0.859

DDD squmvgnﬁﬁﬂ 885.16  905.80 937.38  857.21 3585.53 -10.08 0.256  0.494

MUY 280876 281836 278760 275584 1117056 - - -

“Amox-Clav; Amoxycillin Clavulonic ‘CPZ/ SUL; Cefoperazone/ Sulbactam °PIP/ TAZ; Piperacillin/ Tazobactam
*AMP/ SUL; Ampicillin/ Sulbactam “IMl/ CIS; Imipenem/ Cilastatin TTMP/SMX; Trimethoprim/ Sulfonamides

Wiefiansanenanizlungu carbapenems inud3inas  cilastatin 7iAn DDD Suwwiltduanadluusiasy ludanuduiug
ywnmslenaadududiu 2 wuin wenanen meropenem  Aupeelidddeymnedia ( =0.729, p-value=0.146) faguil 1
nunsldgegauds sesawnlunguendlaun &1 imipenem/
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0] 20 47 ad g0 100 120 140 1g0
Ui 1 vuanslendunuaiiBesiindauuy DDD vesengu carbapenems
S01snd 1) nque1 carbapenems 2) cephalosporins

INNIANBIATITNUIYAATINVRIUTIINN ALY
v N a a a vy a X a v A
puLUAiSsTindnduunliuinlueisSovay 3.18 ol
Inengueniivsuiunisdsldunn fie nqu carbapenems
(Fowaz 32.30) cephalosporins (3owag 17.62) way
. Y o o v o =
quinolones (3888 9.72) MUAINU TIFBAAADINUAITANY
nsuslareufiuelu 71 Useinaialan Tutied a.a. 2000-
2010 wudvTuansdsldenintuadeiosay 36 9nns
wudsuunsldednuaatnesngvisaseunguiten Uiy

o v &

wnsuaUNdIALY A
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3) fluoro-quinolones iiUSunanisdsldeniiudueged
Hod1AN19ada (r = 0.97, way p-value = 0.001)" umdiAl
DDD snfinnsastsyneunui wudltunsddldoduueiise
siindafuwwlduiutuly 3 Yusnivhmsiine (e, 2558-
2560) evaz 5.90 uwilul we. 2561 Buduwilduanas
Sova 8.56 ustaiinguenifuunltunsddldifuanniufosn
ﬂﬁju carbapenems L‘ﬁwﬁuﬁmﬂu%@)aaz 27.56 AapnIeeelIan
fidnw Tnetannzen meropenem winduamduiosay 27.53
aaenszozaiiAny) Tuvaefivuianslden imipenem/



cilastatin anasaniludesas 37.24 nasasyuzianfiane)
AOAAABINUNANITANYIVDY La-ongsuwan® &ai1n15@ns)
Tuan1duusyannineg Hongchumpae® &witn1s@nwlu

0%

Tsanenuaiifiu Chaiyasong'® “svinis@nwilulsaneiuia
WAEITANY NIHUDIED191nE7 imipenem/ cilastatin
formstnafgsannisigenfiddyfe sinliAnenissnle
84" Jilien meropenem gnuanldlunssnwisniuis
AOARADINUNITANYILUY Prospective multicenter INU11
a I~ ¥ ' I P
Mﬂ’]im@ﬂl%iﬂﬂqu carbapenems U empirical therapy
Tudunuwsn®
Defined Daily Dose (DDD) tdunisAuiamuingd

A ] = = ' v v
nfvszlevilunisesnisiseuiisunuinisldvesediu
wuaiise vhlddunmsuwesmsldenlanlugaune uia wl
sufueusazaialunguideiunsaunnaeiuld” Fsnsih
A1 DDD wAuwaavinlivsufsaniunisadiiuyiassvesusan
mslden wazausathangedaszninglssmeuials ognsls
@al a o dyq./ a v o o = ¥ £
An eiTelddidednianateusenis A nslduiuieiies
= v A ' o ' o ' A
fywnsldenfuandnsivuluusiaslsavsendulse wu g
lsale gadnldusuimeseiuiisiniaA DDD u1nsgIuil
aafmsewdilaniiun msAinunidunisiiudeyadounas
ngrudeyalisunsumeuiiames envdideyauisdiulinsy
aulunisusziliunioszezianNinnisfneszozauLiie s
4 ¥ dlesnndediinvestoya onvduiuluiasaguun
unsldeudaseiln lagianizegnededidue lungy
carbapenems iu ertapenem, biapenem, doripenem
A Y o o | o ° v a v X
M Ugdolsamervialiduiudn iliusunanisigeid
Ysunaunisldaetndninddulunguidiesdiu Ysuunsly

S & <, v a Y & Y o Y o
gigetn aralumsliiansldennlimanzauld dauda
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Background: Automatic tube current modulation (ATCM) system plays an important role for computed
tomography (CT) examinations. Thyroid is one of the more radio-sensitive organs. Objective: The aims of this research
were to measure the thyroid dose received from a chest CT scan using ATCM system and to examine the impact of
patient’s vertical mis - centering to the radiation dose and image quality. Method: The experiments were performed
using a Philips Brilliance 64 CT scanner. A chest phantom was positioned at the isocenter of CT gantry, a surview image
was taken at 180 degree angle tube position and the phantom was scanned. The couch heights were then raised
and lowered by 2, 4, 6 and 8 cm, the surview images and scans of the phantom were repeated for individual couch
heights. Skin doses at the thyroid were measured using Nano dot dosimeters. Volume computed tomography dose
index (CTDI ) and dose length product (DLP) were recorded from the scanner’s display and values of image noise
along the scan length were measured using Image J software. Result: The surview images were magnified when the
couch heights were lowered (or nearer the X-ray tube). The average mAs/ slice and CTDIVol for different couch heights
were within £7.4% compared to those for the isocenter, they were relatively increased and decreased when the
couch were higher and lower than the isocenter position, respectively. These were opposite to the sizes of surview
image as mentioned earlier. This might be because the ATCM software allows accurate estimation of the phantom
attenuation. The average values of image noise measured for different couch heights were not significant differences
from that for the isocenter, except for that when the couch was 8 cm lowered. Doses for thyroid decreased when

the couch were moved away from the isocenter due to the more radiation attenuation by the edge of bow-tie filter.
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Conclusion: A well-centered patient positioning was very important for use of CT ATCM system, in order to achieve

appropriate radiation dose and image quality levels.

Keywords: Radiation dose, Computed tomography scanner, Thyroid, Automatic tube current modulation,

Patient mis-positioning

unnQ89o
DivAL: spuuUSunsTuavaendalusinlaldandunum
ddnlunisarenmensdnouiunes waznexlnsesmdu
) ~ Ao | oo @ ¢ A o a o a
alursnilaniiaulnessd Tnguszasd: WeinUSunused
nsrdanseNlnIpeRlASUIINATANENNBNTLTEINT BN LAY
TgszuuUsunsenaaondmiulid wazfAnwINavaIAIUARIA

al o o v ° a Aa
wisulunsdndunisfUisluiwiasinveuies Nllse
YSinudduagamuninvesnin 35015 hnisieSeseneisd
a saa |6 ° ) ) ° a

ARUNILMDTWNAUY T,mEnmmsUSU'ﬁzmummqqmmaqme
anua 9 seau laun dunsleleguinasuasidiuniags
wazinlelawuwmes 2, 4 ,6 way 8 WURLAT a1unIN
. & 1 o ' = v
surview lngviaaaiengisdagludunis 180 asruiald
Wed 9 nduaunuiudiaemsienluuiazaiugavasies
wazUuinA1UINIUssd Volume Computed Tomography
Dose Index (CTDI ) JaUsunausednsuideiseulnsesning
lia3esinssdvidn wilunen wazindygrasuniulunin
Taglalusunsuduaale Wa: AN surview Hvunnveneiie

I o

Wetagmamisilinsgyudtaendilnavasaenasduiniy
LAAINITLERaANLTlUNTaLNY wasUSunuSed aply lflﬂ’li
a v a v a X ©
Wasuudasegluiisdesas 7.4 lneiuunlduiuiuuazanas
dladesegau uagdnilelegumainudiv dsauni
o . A Yo I3 s 3
AUBLIAVDINN surview N1be Fa1nTunsIzgeNdLISIes
LASDILBNTLSIADUNIMDINLYYIBUTLUIUAINITAANDUSIH
Muwviaseansameddie dyarasuniulunmilaainnig
aunu IngUFulUagusiumtan e svaaiies Janlliunnsng
o 1 Ay A A I ° | s P '
fuenladledeseglumumisdlelugumeseniuilefiser
fnaa 8 lwURAWAT karUSunasadnsedlnsesnlasutiuiiates
A a o s A
as Waldesegriainialelugunesnsiidunsenaainnis
o aa . o o v
AAYOUINAVIVDUVDY bow-tie filter d3U: NFIRFILIUILUIE
TeglulelawunasinnudAguntumisldszuudiunseua
720A0A LU RA NS ULATO1LDNULTIABUNMDILLBIIINILIIN
TrUsnassduardygrasuniulunmdulusgramngeu
AanAny: USNused insesenaisdnaniinnes nou
Mspes sTUUUSUNSELEVABADALUAR ANUAAIALARDUYBS
uviagUag

o

unun
LASDUBNTSIADUALABS LALU1UNTUNUINBE 191N
Tuaususeditads waflasannusunussdntaannnisyi
i3 a s ' I o A o = v
wngLsgrauinesieeglusedungs Tudagiuislid

128 | sar1snsumisnwmng

waliladfivevhligunmuesnmuaziinassddulog
WRNZaN WY SEUUAIUANNTERAVaonsnlulA (Automatic
Tube Current Modulation; ATCM) Tag#ann1syi1ea1uues
s3UU ATCM fi n1suSuAnszwanaen (tube current) 7l
TWaonrassiuszAuNITanNaUSIEY09T 9N 2 SgUU ATCM
axilusslovtognannlunsawnuetesfidaumuiuiusig
U iseflvwalilwiniu lnessuuazanseauAINTE Laraon ty

'
=

aYeaziifinisanneussdm wu Uon uaziiumnsuavasaly
ai’aazﬁﬁnwsamnﬁu%’aﬁqq W nsggniansiu Wudu suy
ATCM ﬁLﬂmmaLﬁaIﬁqmnwwmaaﬂWWﬂaﬁLLazL“f]u"LUmmﬁ
Aldausantg SnadiannisinaurewasalonwLsiuas
anU3inasidannnislilusinneaiildmunzay Tnenissivun
ﬁ?ﬂitLLﬁMﬁ@ﬂﬁ’lM%Uél’ﬂ’JEJLLGiﬁzi’]EJ“lfu FEUU ATCM 28711971
Tngofn e io AN UNNTIUNLNNTATIV 1158 scan
projection radiography (SPR)* Pt sanmeusd
ﬁnﬂ'ﬁwmmLLazgﬂi'wumﬁ'NmsJﬁjﬂwﬁﬂimguumwmmma
fvuadnszuanasaildlunisaunuliangautunanin
maqmwﬁsﬂ%muéfmmwialﬂ Fathunw SPR fianuddauas
finalnemsstuAnssuavaenildlunsauny naonauuua
Seangiaeldsuanmsldszuu ATCM
MsmenmensLsERaNtnensenialunngIa
'31'?1%581/11@%’@?1%8117@%ﬂizﬁﬂﬁaaﬁqmaéwwﬁq esan
I§518a8188A109 MTTALULINATINITE AN NDLTE
U neiidousdlumsasiaiitediedumnuiiaunivessyuy
madumela wseslsaneluleaniensisen nsI93NaRe
Wentuilosenvionisindovecen nasnsududiunis
Yp4MIAnnINNSSnwlsAnzSelen® lunsaenneneisd
Aeufiamedlenty revlnsessieiduatoisnileitaing
liviesedas ulaglildsuusmnnsedlaensainnisioneisd
ADURILADINTITEN Lwﬁﬁiamaqaﬁ%iﬁ%ﬁqﬁﬂizL?Nlﬁaamn
L“ﬂuaimsﬁ'a&ﬂﬂﬁlﬁawauLsumuusuaaﬂ'ﬁal,l,ﬂumwaﬂ a3
%’ﬂmé’ﬂwLﬁaﬁwmsameﬂwﬁ'}ﬁ‘umﬁﬂ%’q%mv‘nﬁﬂ GR
T,maﬁl’aiﬂazﬁmﬁwmeiqﬁaﬂawqéwﬁaéﬂaaiﬁayjluﬁnLmu'wm
Tologunes wiegiann SPR warliludoyalunismawmy
Weonsaunusely ogslsin nsdasiundsianatsves
ai’m3dauﬁé’aaﬂﬁdwmww’aﬁuﬁwLmﬁalaiwuuma%m%
finmaaaedeululsidesnnvasaive efiu anm
sumevesiiasliiides e Ussaunsalvestiniedinada
wionshaumeldansiidenssiu dusu wazidlomunis
vosflhonanaedoulunnlelemunes U ge-s vie douly



megng-vnnlelaiwunes JedinanovuinvoinIn SPR
MSAMIUANIPANAUTIAVRITNNY LazedmanIENUse
mMIfamnIzLanaenildlunisarenInuesszuu ATCM
Usnaudediuaslesu uazannmuesnmannde Tag
MnMsAuAuTeyanud mmmmmLﬂ?alaumﬂms%’ﬂméﬂwﬁ
Aeduareglut 4 iwuiumsnnleleuwees Tnsawaan
indeuiiAntuasndumaeanuge-s veafesaurhlissuny
A3aNaevef Uiy w3e wud coronal vessumeliegly
suvdsloliwunes mm’hﬁwLﬂuLWiwzﬁﬂ'ssﬁué’uiwma
Tumamndre-vnveadies” sumauarinasndasi §3de
Feaulefiasfnvinailiinainarnunainadeuainnisen
AU IBRENTNILYBITEUY ATCM 1891A30310N %158
AoNILMEsEYe Philips lulinuamvesnwiiuAsuuyasly
suaAUsINged uarSidnssidinexlnsesdlasu e
finsusuddeusumisiihennlelusunes siifieliin
SvdwadialdnsgndnfennudidyvesnisdaduniagUoe
LAYNIIUTINNTNBUALDIVDITEUU ATCM danaliminusyle
Qﬂ?jﬂ‘ﬁ'ﬂLLﬁﬂﬂi%ﬁ%ﬁﬂLLa%@iaﬁ’JQ’ﬂ’JEJLEN AolannnMYBININ
warUSnas @7 munzau
Saqua:dsms

Anwiluiaiouenvisdreufiuneidve Philips fu
Brilliance 64 slice Ua9lSINEIUVIANMIINGIRUULIFAIT JIRTA
fwajlan Aszuudiunszuaviaensmlui@iusznoussany
dwde n1skarInssianaonogedaluiAnusuingdoe
(dose right) M3UsuAnszLanaonlutuakn Z (longitudinal
Z Dose Modulation: Z-DOM) wagnsusuanssuanasalu
WUITTUIU x-y (Angular %38 Dynamic Dose Modulation:
D-DOM)8 Fslusuiseiudavidenldssuy Z-DOM A
I‘Uﬂ,maammmuwiwwmmaﬁ Imaﬂﬂwﬂwumaaq

Alderson Lung/ chest fe RSD U RS-330 Funeun1sIve

wadu 3 Suneu fail

1. nswiudeya

1.1 dawFouvudtasuazmuuiinaisdiiives

Wudaedaeld caliper vn1sinAnunuvesdfuasman

q

AINANIVDIANUNUIVIAIUNTLATAIUTNE eI b UN19N
Lﬁuﬁmﬁﬂwaﬁmaammmmmwmvjuf\i’wam

1.2 dpudnaesludnuvasuouneuLRELaNLSY
Auvnmununs (feet first supine) Tifenansadeg
sunds Tolwunes Jaagliidugedndweansdnsum
Vo 5 ; U o o s ¥ v L
AUy Meallnsraapunnidudydnualniude 1.1 nseiu
WawasnaeauuIdil wavduiinAnugarefssenise

a |4 o 1 dyél 1
pouMIWes (Fundsilfolalawumas)

1.3 fingunsalinsedviinuilunen’ (NanoDot™) @4
ussgeglugamanaiinniouszysiavinglarvosuluneniig
vosudnaesluiunieasiaulnsesd

1.4 Y1N198180 SPR #158138n310N surview
° ) S a a cal v . v o '
dusuinIsenalsdneuiamesdve Philips Tagld@umns
YoIMADALENTLTE 180 B3 (MapaLenisdaglaife) fae
Syuyn1e 500 Hadwns teganenmasawtarilug 2 97
UFAUANANENIVOWUTIADY UazAsAINITmeslagld
ANANANE 80 kVp WazAINTEuEanaLaziial 30 mAs
aulUsinaeanlyasevealsanenuia

1.5 A9AInIsIfimes Nt lun1sanga nienLse
AoumasHudaedlngldsyuu ATCM wuu Dose Right 34
AunsUSuUAINSELEVaRA LWL Z (Z-DOM) fvunan
mAs/slice gegalviniy 250 LATINSTMBsAnSULeNULSY
AauMmes lngldanusnadng 120 kV rotation time 0.75
a = v o v a a a
T ANUNI198159F 0.625 x 64 DAALUAT AURUIVDINTN
5 fiaduns field of view 350 fadwuns wazldnawmasdnsu
N1FETNINLUUNINTFIY

1.6 aunuyudnass Aie5vgEn1e 350 dadiuns
AsaUAUAtLiganUanfnsz Ay

1.7 Ysumnuasveddissansunislelagunes T

5 ) | Ao e P P I W
qmasmm’lmLmuwuuwﬂmmma 1.2 1JUszeLNINU 2,
4, 6 Way 8 LWUAWAT (AUNUTTEAUANNGVDUFALIVIAEY 9

o A o o o ' s @ a
seav Wasuiudunulalowunas dakandbunIni 1)

o

MASENLAIN surview LarawNUYILAENITTMDIYULAE

@

fuitsgylilude 1.4-1.6

i 46 aluit | uNsIAU - DulAL 2564 | 129

ct
=L




/./"' i 0
rd ,~/F———_‘_*‘_\\\“'~ i
o e
' +8 cm %
// / \ \\

/ // +6 cm "-\ \\
/ / \ \
/ f" +4 cm Vo

+2cm
oo lsocenter
-2cm
b -4 cm /
\ \ ’ /
‘\\ \_\ -6cm / jf
X / /
NN -8cm A
‘\\ \\\\ ,/// // |
\\. \-‘\“—‘..‘__\_\_1_4—'_;//. ///"/
“‘-\k_____‘_;_/-' e

] ° ' o ° a & o
AINN 1 Gl’]LL'Viuﬂﬂ’]i‘Ui“Uﬂ’J’]ﬁJq\‘i—G}’VUENLG]ENVN 9 FgaU

Fuwruslolowunes way +2, +4, +6 way +8 WwuAns 3newrslelawunes)

2. NMSIATZAUINUSE

2.1 anduiindmagausinseuanasauaznaniildly
wAAzNIN (A1 mAs/slice) ADATEEZIIAINITALNULAZI
Aady

2.2 anvuiinA1UsuIused Volume Computed
Tomography Dose Index (CT Dlvol) ez Dose-Length Product
(DLP) ﬁlﬁmﬂmmLmquwaazszﬁummqwaaLﬁmmﬂ
NUND LA

2.3 a'ﬂuﬂ"nJ%mm%’dﬁamﬂﬁuﬁﬁfaulmaaﬁlﬁ%’u
(thyroid dose) 91nie3esinssdvin Nanodot™ Tuwmiae
fiadinst Ineadessuiivie Microstar Inevinnsenus o
3 pdauazmAaas

3. nMyiadyarusunIulunw

3.1 Yuiinawudulwd DICOM wwana .DCM

3.2 Indeyausuniu (Noise) ﬁad’nwﬁmmummgm
91nA" Pixel value 2nnmtensisdnoniiames Inglalusunsu
Image J 31 region of interest (ROI) yunALdUHNUAUENANS
1 wuiwas luvsnadedeiiiruduiefortunass
SYHLNNTALNU

130 | 21sa1snsuNIsIwne

Wa

A mAs/ slice Aildnmsaunuuanaianmi 2 Tag
ioldszuu ATCM wazshumiswesmsaunuegileluiwuines
1 mAs/ slice finmsusuiasueglutae 74 fs 244 mAs/
slice Inenszuaviaeniiisinamiiloaunusinutisdrouazros |
Wiugeiuauisengeaniisyiuiluaviodiusureanmsauny
Uon ntudnszuanasndosy anf1ainanntaeweens
aunuden ﬂ'auLﬁmqasﬁué‘ﬂLﬁﬂﬁaﬂumsauﬂuﬁauﬁaqﬁm
sUluvvessUsuABuAINsELaaenaziinLAdEAas
fulsiiifsazegiszsuanugdain laodleidusetgenin
sundsveslolywunos f-hﬂml,awaaqua?gul,l,azLﬁaL?wm
oeflusumdshnitlelsunes Ansvuavaenazanas il
dlaissuisuudunislelewunes i CTDlvolﬁlﬁmﬂmi

aunwegluyie 6.72 i1 7.39 mGy lagen CTDI - Huwdlidy

yol

amauﬁae‘hLmﬂasuauﬁmagjﬁwaa (it 3) waldleanseu
WWesas 8 Lwufwnsazyinlidl CTDI  anasievay 2.3 us
Wodumisveadssegginitlelowunes 8 wudilunsvil
fin CTDI \isduderay 7.4 dunisldansruanasnnsil

a

7l 180 mAs/slice I CTDI i 10.54 mGy Bagendy

'
P

Wieldszuu ATCM agdeway 53.2



300 —7-DOM table raised 8cm - - =Z-DOM isocenter

——Z-DOM table lowered 8 cm ——Fixed 180 mAs/slice

250

I
[=]
o

mAs/slice
[
wn
[=]

Y
(=]
o

0 50 100 150 200 250 300 350
szuzmamsanny (Uadwuns)

AT 2 A1 mAs/ slice AtgannisaknuiisldmalinAinsewanasnnai wagldseuu ATCM (Z-DOM) iannsauny
aglushuvislelywumes wargawasinitlolawunes 8 wuduns

szazmaanlolaeunad (vu.)
10

8 ®

0 e
2.0 0.0 2.0 4.0 6.0 8.0
-2 .

% nisiaBuLUaY CTDI,,,

-10

] ' v v o i a a o 4' ° ' s
AINN 3 AN CTDlvoL ‘VﬂmﬂﬂﬂﬁﬁLLﬂﬂuimUﬂ’nmgm’N € VBWFYY LNYUNUNITARNU Lllaagw[,um']LLVUQIQI‘UL‘UUW]EH

i 46 aduit | uns1AU - DurAL 2564 | 131

ct
=L




A 4 wansAdyISUNIWISE noise naBATTEY
nensasnudsduaasunivlunmianuaenadesiu
Anszuavaendililunisauny Tnedaiigalutisae was
LﬁuqaﬁuiudauﬂamLLazﬁu'aaﬁaﬂmﬁiawﬁwﬁmmﬁ Aady
YoesEdudgIasUNUTldnnsaLI AR IS IINTeT 1
Taoiloldszuu ATCM dyanasuniulunndaioglutis
7 Housfield Unit (HU) laglifiauunnansegiediduddey
mqaaalﬁaLﬁmagﬂus‘hLmﬂammqamm gnLI Lﬁalﬁaqagj
snlelueumes 8 wuiwes uwazdloldinaianinszua
waenAsd AdYINTUNINAEAIAY wardindl dyga
sunilunmileldszuu ATCM eegnaiitodndmneadn il
A1 mAs/ slice ﬁiﬁumﬂﬁﬂmmzLLawaaﬂmﬁqaﬂiw mAs/

. A &g vo ) o wa
slice aeNlYiusTUUUSUNSTLERDADALUIIR
USunausednneulnseunbasunanisanisnai 1 lag
al v a A a o aa P2y)
aldwmadinrnszuanasnnsivsunusdideulnsesslasy
fAwiiu 19.42 mGy wazilloldszuu ATCM lnesumnus
1 al s o Y a o aa ¢
vaamsaunuagflelgwumesiliviunnsdndeulvsesd
1p5uiAIAY 10.56 MGy waziilafumiavefietaggady
warsasntelolwumes Usunusidnseulnseanlasuan
a a ° Y a o aa P
a1 Msfiuadugaesiesihlivsunasdnseulnseedle
FutiuanasnuANgeiindy TneUsinusednseulnsess
Iesuanaald 48.6% wlofesegau 8 wufuns luvaen
1) a & 08§ Y a o aa P
AsansEAvYaRRguanasdyinlusinusd@ndeulnseunta
Suanaauszae 5.49-9.66% Lty

519 1 Anszuavaendililunisaunu USinassd (CTDI uas DLP) wasdyaausuniuvesnn dskildssuudiunssua
=

naendnludi wavilieldszuuuiunseuanasndnluli® lnsuuifanansdrdiieglumuniiniuadsieg 3Inge

Tolawunes
UGN mAs/ slice  CTDI_ DLP  mawdsuwlas Gunddd nmeswdeuuvas  duan nswEsuuag
Wil (ha-gegn) ctol _* foulnsoes  USuneused SUNIUY deysyneu
(mGy)  (mGy.cm) (3owaz) (mGy) fisoulnsoes*  (mean + SD) sunu*
(ovaz) (owaz)
Lwﬂﬁﬂmﬁﬁhwa@maanizLtawaamtamawia?u”umw (Fixed mAs/Slice)
lolowunas 180 10.54 444 +53.2 19.42 +83.9 5.98+2.01% -18
szuuUsunszuavaensalulfifieugeineg veudssangalelesuines
+8 . 133 (74-244) 7.39 316 +7.4 5.43 -48.6 7.53+1.68 3.3
+6 Y. 131 (74-244) 7.28 308 +5.8 8.00 -24.4 7.20+2.11 -1.2
+4 3. 128 (74-243) 7.11 300 +3.4 9.60 -9.09 7.02+1.85 -3.7
+2 4. 126 (74-240) 7.00 295 +1.7 9.76 -7.58 7.28+1.90 -0.1
lolwwwnes 124 (74-239)  6.88 290 - 10.56 - 7.29+1.87 -
-2 Y. 124 (74-239) 6.88 290 0.0 9.54 -9.66 7.43+2.07 +1.9
-4 9. 123 (74-240) 6.80 287 -1.2 9.59 -9.19 7.40+1.95 +1.5
-6 Y. 122 (74-240) 6.76 285 -1.7 9.83 -6.91 7.41+1.89 +1.6
-8 %. 121 (74-239) 6.72 283 -2.3 9.98 -5.49 7.97+1.85** +9.3

* euiuusinassaiisenlvsesddsldnnszuudiunsyuanaendmludfienugwenfos o galolawumes  ** p<0.05

132 | ;1sa1snsuNIsiwmne



=7 Dom table raised 8 cm

—— Fixed 180mAs/slice

12 {

10 |

Bl T

Noise (SD)

----- Z Dom isocenter

Z Dom table lowered 8 cm

100 150

200
szaEnen1sanny (laduns)

250

AT 4 AdggrasumuilannnisasnuilisldmaiinAinszuanaonafl wazldszuu ATCM (Z-DOM) Wan1sauny

aglusiumislolgwunes uazgaasinitleloiwines 8 wuRwns

So1sad
sATeTuiidenldsruuuivanszuanasnLuy
7-DOM Fadumadinunsgruilsameuald Tasssuuay
eusINiu lUswnsu Automatic Current Selection (ACS)
Faiiinquszasdiielildnmenusdnonfiunesidaanm
Feuwhtunmérdeenaies SsamEdsildngiaed
fUANINTEIU SEUU Z-DOM viaulaenisinnisanvieu
FedveeiamegUisanam SPR Tngszuu ACS asuugiia
nszuavaangeaaiiseditelrldnmiiinaunmiisuintu
A58 NtuszUy Z-DOM 89 1snaunungldiem mAs
itemsaunusiely Tagldan mAs 7 ACS wugiiluguiisins
aaneusdinniian wasiasuulasinszuanaonludiudy
9 Taenadeafiunisannousdvesnin Wy wWevnisauwnuy
yyaen duilndandudwiifinsaavousdunn fudy
Anszuanaondllifudrumlnaoziirgeian daunisaunu
W1udiae Uenuazdesvinsazgnuiudsuliduiusiunis
aaeufadluusiavaiu Gersanvesnszuanaonilliay
ogfiuszana Yevay 30-40 vesAngega ssaziiuldanam
7l 2 iloldfsguy Z-DOM f1 mAs/ slice ildlunisaunudu

|
1o

a1ARILREIAWNEA WU 74 mAs/ slice 9NUUALFBYY

Lﬁ'uqﬂsﬁu uazfsgngaasiumi 120 Tadmnsangaisudu
Yoen1IAunY weTiseiumlug 9andue mAs/ slice azan
frasaufivszezAugavesien deuanifistudndonile ity
nsaunuluresvios

N136780W SPR HAud Ao aunnsenIsAIuIn
NPLANADATBITEUY ATCM LH8991nN15AIuIMAINTELA
viaeauasszuy ATCM axlddeyatilsainam SPR Tugtie
AU Mﬁﬂﬁ?’]LL%ﬁW@ﬁqﬂmaa"wﬁaLLazmmqwauﬁm
WasulU (M0l 5 wagn13197 2) MIaanensediiiaseiann
A SPR enadsuudatly vhlfnsdunasinszuaaon
oruandndluanidy sidfetuliingUszasdiioliase
AUSUIUTE LLammmwsuaqmw*?iL‘Ué"auuﬂaqlﬂLﬁmﬁm
auaaadouanmsiadurstae Tngldnmsdionm
surview lngvaaatoneisdaglusumia 180 asm viseldlfes
wnese Faaeilildnin surview Tui postero-Anterior
(PA) UazyiN1sawny N1EUSIINNITABAIN surview Tu
mmqwauamﬁu’a 9 sedu (@ehunislelasunos fisums
LamgqLLazfﬁhﬂdwvl,aiem,ﬁuuma%t,viﬁu 2,4, 6 WAy 8 LURLUAT)
NaMFIFEnUINN suview finmsvneidioifiseginasan

lolagunes Mellillosmnuinastegindviaontonaisdunniu

Uil 46 aduid | unsiAu - DulAu 2564 | 133




ANUNTNEIA
29.6 @i,

AMUN39dA
40.3 @y.

AMUNIedRL
34.1 @,

isocenter

— [ —
A B £

AN 5 NSVEILUATVAVBINMN ke AUNTsresEdInialaRInaw Surview Wiaieseglusumia (A) loluaumes
(8) 8 wuiwmsmilelolawunes way (C) 8 wuiwnslaleluwunes

713797 2 AUNTNVBIAWINNAN Surview wagdnsnsvenelledisuiunmiladenisaunuegludumidlelegunes

RIIRLRENERN AMUNTIVBIAIAIINAN Surview IRIINTVLY
nyaleluwuinas fidumisfenaneiiale (wa)
+8 %, 29.59 0.87
+6 . 31.52 0.92
+4 %, 32.61 0.96
+2 Y. 33.73 0.99
Tolawunes 34.08 1
-2 Y. 35.35 1.04
-0 53, 36.72 1.08
-6 Y. 38.67 1.13
-8 . 40.67 1.19

134 | )1sa1snsuNISIwne



NnMsauAutayanIdenudn dumisvesgiely
miv‘hLaﬂ%Liéﬂamﬁama%azﬂamLﬂ?ﬂlau’LuLLmqwﬁ"wauﬁm
wnninnfunndenton faidesnidosdinnaldai
Suftuaiszvesiitaened Fudinlonalunsiligasuou
Tuvinsfiaunaunnnitagideslunsiuiwondes g
m*ummﬂLﬂ?iauLLmqw‘iwaaLaaqmﬂmié’fms‘i%mﬁaﬁﬂwmm
msawnuludiudin Tuasiintusemning 0.55-6.4 WURAS
Iﬂaml,a?i'aﬁwagiﬂizmm 256 WwuRuns® 2 Tnefldded
seauingteiesas 81 axgnindumisaanmndeulUseng
tioy 1 1wuRiuns” wagiithefiiyundvgazinnuaainedou
lﬂiuﬁﬂmaﬁaﬁqmiﬂdm%uma% g Li*? lavhnisnaaeu
Tujudnaes szyiviumisvesjudiassiinarnindouly 3
wuRwnsanlelowumes wwvliuinasdasunlasiy
Soway 12-18 Lm'mﬂsﬁLmﬂaﬁumrzgﬂamamm?{auiﬂmmm
Toloumes 6 wuRuns Usinadidesildeuuladlisesas

£
Ao o

41-19 wenanidahlidyaasunmulunmanudeuluan
Atlvinese 1seves Gudjonsdottir® Gwinsiaely
Snvaindrendsiuaidetuiiluszuu ATCM ves Philips
Taofiqmjamnglums@nwmavesuTinasdiasundaly
Lﬁ'aaﬁ’ﬂL,mu'waa;ﬂ”ﬂaaqw%aﬁwﬂdfw‘]’ﬁl,mmlaimsﬁul,mas‘ Ty
Tun1sanenn surview Myualivaeneneisdaglisies i
Fenfunsinuil Tnsnuindledissegsniilelewunes
1y e Wilndvaemunntu m mAs ﬁiﬁﬁﬁuuﬂﬁugﬁu
Taeidedumiseadssginitlelusumnes o lwufiuns 9y
vilsien mAs Aldlunsaunugeiefonas 56 widlasumis
voufitagginitlelyiounes 4.8 lWURLATA1 MAS ildfy
anaeINiYay 13 Wunediun1sANYIvee Kaasalainen®
Fahnsituluedesenussroufinnesine GE mvualy
nasatenasgaglaifaslunisatenin scout (Frdnvild
Genam SPR vee GE) lnemuindleduniweaiissagsii
uazgenitlelmiuined 6 iwuiuns axviliuTinasidgediu
Uszanaboay 43 uaviasiesas 21 mudsu Tiiioen
\Fnnsvenevesain SPR ilevudrasadnlnduasatenuise
denaliszuuldrnszuanasauiniu sgralsfiny 91nmns
Anwisoadedl A1 mAs/slice FeduudiuArUsunmsd
CTDI  uay DLP Aoutnadialndidesiuaiildlusumidle

Toiwunes wazuwlianasiledumisesifissagmninga
Lolawunes uaziinlnaviaeaenasdlunisanenin surview
Fauandlunsnedl 1 uazamil 3 lnewlelfieaagsnas a1 mAs/
slice azanasiosay 1-2 uildoifisseggeningalelaiwuines

¥
N va v a

A1 mAs/slice Ageliuseray 2-7 NIlEIduAAIa AL

Y
P o '

2MN5EUU ATCM ﬁl%saawmeq'uiumsumﬁmmmmmsam
neuUTIusEnueTwestie unuiivzduinanuuia
90901 SPR Gﬁaﬁﬁuﬁ’uﬁﬂl,t,wia@a-ﬁw Youfed lnedlnuivy
84 Merzan® lfatfuayuuuidniiigenuassulmiveaedos
nussaeuiamesivie Philips axliszuuditieussananis
AannaudvaiuaswessneuazUuAnssLaasntile
saweilomumiseaiielioglulolnsumes
HanTIRIERAUSInasdideunsesdnuinnsly
S3UU ATCM PawanuSinasdnsuidsiilnsesdlésuainnis
aunuadld dafeusunsldmeiamnszuavasnaad sz
s2uU ATCM Smsldenszuanasnluuinadnedising tng
TynAdetuinuilnsessarldsusdmaisdenas 54 dlold
5¥UU ATCM (089910 19.42 mGy @ 10.56 mGy) aedlsh
AnsanaswesSinasaidelnsedituedfumnszuanaon

Y
¥

ﬁ;ﬂ%’amﬁy’amé’w LLaSLﬁaﬁﬂLmﬂqLamaggﬁuuazﬁwmﬁm
Teloauine?d vidooonvheanleluwumesinniu Usinadeai
soullnsesnldsuazanas ailiidesainnasn bowtie filter 3
fisUsndneiunlnguynsene Taeidugunsaifivasusuay
\inves¥saiinusemennuslimihianeuaslvidmusiunia
dnvnsvesinmesyuditdnuasiuguag lag bowtie filter
arilnnumuvesudnaeusudnnniinans Swaaveu
$EiUsnamTINaaranveus AN USameu” ' faudns
Tunnil 6 Faaenndostuiamenyudlumadnuandiian
RUIUTNAUATINANUINAINVBUAIULI Immﬁaimaaﬁagima
91nAenansves bowtie filter wazidlndunuvs azgnanvey
$e@ldannlneudnaneures bowtie filtter Fefinnumunn
Falasusedoeasediann LLas%”Lﬁwasﬁmwu?JﬁuLﬁaLamagj
qasﬁu ﬁgaﬁl,wsw3Giaﬂ,ﬂmsaaﬁvf]ua*?snxﬁagjmaﬁwwﬁwaqﬁ’]
# iesnifiediigetu sevlnsesddsanvineangudnatsves
bowtie filter mﬂﬂ‘ﬁu

i 46 aduit | uns1AU - DurAL 2564 | 135

ct
=L




Bowtie Filter

A

AN 6 (A) dnwazad Beam Profile annnsannaussdlang bowtie filter

way (B) MIannauUiniuiidainveuves bowtie filter Waifsdoggauaziainleleumes

Nan1TILATIERANE Y IUsUNIUNUI LB T SE U
ATCM vinlsdygrasuniuluninnasanisauny daanu
-:4' oA v a a PN A 9w
AstunnIleltivatiafinszuanaonasit (A i 4) Weld
UL ATCM uagiigvegaeuaganiteinuislelegunes Al
o a = g v "y '
dygrausunuiinsasusdandnteslurieiovay +9 ue
diawiseganidiunislelegunes dygiusuniuiiveg
T uardygrnsuniuvesnidledUisegludumis
Weainingaleluigunes 8 wwufiuns dagenindysy i
sunuasmnilegisegluiumidlelasumes sty

'
aad 19

dfynsadffisedu p<0.05 (meedt 1) ﬁaﬁlﬁaammmma
vdnfidfey 2 Usenis fie 1) A1 mAs/slice AldTiAsas was
2) Uanasiadgnasmeuadluann bowtie filter Afimnsmunann
aludumeu agnlsin iesuminivininelelnewnes
8 LURLLAT ﬁwudﬁiyzywmumummmwﬁﬁhqﬁméﬂﬁaEJ
wilsifanuunnensegnaiitedfynisadafisediu p<0.05 3
oraumszsruy ATOM Smsldien mAs/slice gt
nsnuiiidediaunusznis Yssnsusniidessn

v Ao

USuaudedndaladuuSunausadnian (skin dose) faudisau

Insesnazidusiuizfioguiinnia (superficial organ) fn

Naa

USunasadinausnameulnsosdiinlaainaudse 019
uwanensiudsnasidaaniunelusienlnsesddniies Usgnis
g0 nafildanauisuiuiinnnedosenusdaeuiinges
@90 Philips $u Brilliance 64 Gsldwanuifvasszuy ATCM

136 | )1sa1snsuNIsIwne

U 2.6.0 wagldnmene surview lneviaenagliifiesanaisd
figumls 180 ssriniy linsounguiansdinuluedos
wnusreufiumesirodu q waznsawnudelusinneady
q Fafowimsinumenenarely uazUsenisiians sty
Hlivusaesiifiiumnesgiusibu Tnglidnsauadsuudas
yunvesuiaesfiounuitaefifisusieseuuazdiu Jali
91aagUimavesnsUTuiumisanugsiueafisaonaisd
poufimefifleldszuy ATCM Tugthefifisusissinafuls

asu

o a A Yo a1 v A I

FednsvRsisdeulnsesdlasuirmesaudlofiesetving
nlolawuwmesinniu newnzegbuliafesegatu il
Wziuiete T egnainumih uasnaIINNTAnNeY
v a a . . | I A A i
SeduTIneuTes bowtie filter agndlsinnuidlowiesaglu
suvafigeunumisveslolawunes Ansewavaendily
Tunsawnu USuaused CTDI  uag DLP FaduusiuUSu
o a A& O N oA X a X vy
SedaanduniTanesslianiinduy uazlidgulssosas 7.4
drudygrusunulunwldfinuuanaiafiodisuiunig
aununszauleluiumes sniuliefiedegiat 8 lwuRuns
doyayasunidluninazgedu Asiunisdndunisgtaelviog
Tulelgumesinmuddguindesainilisunusduey
duarasunwlunmduluedramnya



naganssuys=NA

‘UE]‘ZJ@‘UF]mIiﬂ‘WEJ’TU’]ﬁlI‘WﬁVI8758‘14L§ﬂ’3i HaZUAAINT

o aa i ¥ v A ¢ a s
LA UNIIAINN mﬁﬂ?quawlﬂiqgﬂﬂsmﬂia%@ﬂ"?jLiEJﬂallW'JW]ai

WONTITY VBV UAMAMYANIYAIANS UNINGIRUULTAIS

References

1.

Mulkens TH, Bellinck P, Baeyaert M, Ghysen D. Van Dijck
X, Mussen E, et al. Use of an automatic exposure control
mechanism for dose optimization in multi-detector row CT
examinations: clinical evaluation. Radiology 2005; 237: 213-23.
Kalra MK, Rizzo S, Maher MM, Halpern EF, Toth TL, Shepard
JA, et al. Chest CT performed with z-axis modulation: scanning
protocol and radiation dose. Radiology 2005; 237: 303-8.
American Academy of Family Physicians. Lung cancer
clinical recommendations. Available at: http://www.aafp.org/
patient-care/clinical-recommendations/all/lung-cancer.html.
Accessed September 9, 2016.

Jaklitsch MT, Jacobson FL, Austin JH. The American Association
for Thoracic Surgery guidelines for lung cancer screening using
low-dose computed tomography scans for lung cancer survivors
and other high-risk groups. J Thorac Cardiov Surg 2012; 144:33-8.
Smith RA, Andrews K, Brooks D, DeSantis CE, Fedewa SA,
Lortet-Tieulent J, et al. Cancer screening in the United States,
2016: A review of current American Cancer Society guidelines
and current issues in cancer screening. CA Cancer J Clin 2016;
66: 96-114.

Toth T, Ge Z, Daly MP. The influence of patient centering on
CT dose and image noise. Med Phys 2007; 34: 3093-101.
Habibzadeh MA, Ay MR, Asl AR, Ghadiri H, Zaidi H. Impact of
miscentering on patient dose and image noise in x-ray CT
imaging: phantom and clinical studies. Phys Med 2012; 28:
191-9.

Wood T J, Moore CS, Stephens A, Saunderson JR, Beavis AW.
A practical method to standardise and optimise the Philips
DoseRight 2.0 CT automatic exposure control system. J Radiol
Prot 2015; 35: 495-506.

Scarboro SB, Cody D, Alvarez P, Followill D, Stingo FC, Zhang
D M, et al. Characterization of the nanoDot OSLD dosimeter
in CT. Med Phys 2015; 42: 1797-807.

nlvimueyaswigudtaemsen dmsun1side veuru

P YY) A o | o v ag v
AT Besiiuna Ut wind (Usenelne) $1in 7l

ANUBUATIEEUANUTNSYEIIN Nanodot™

10.

11.

12.

13.

14.

15.

16.

17.

Zhang D, Li X, Gao Y, Xu XG, Liu B. A method to acquire CT organ
dose map using OSL dosimeters and ATOM anthropomorphic
phantoms. Medical physics 2013; 40: 081918.

Kirkwood ML, Guild JB, Arbique GM, Anderson JA, Valentine
RJ, Timaran C. Surgeon radiation dose during complex
endovascular procedures. J Vasc Surg 2015; 62 :457-63.

Li J, Udayasankar UK, Toth TL, Seamans J, Small WC,Kalra MK.
Automatic patient centering for MDCT:effect on radiation dose.
Am J Roentgenol 2007; 188:547-52.

Kim MS, Singh S, Halpern E, Saini S, Kalra MK. Relationship
between patient centering, mean computed tomography
numbers and noise in abdominal computed tomography:
Influence of anthropomorphic parameters. World Journal of
Radiology 2012; 4: 102-8.

Gudjonsdottir J, Svensson JR, Campling S, Brennan PC,
Jonsdottir B. Efficient use of automatic exposure control
systems in computed tomography requires correct patient
positioning. Acta Radiol 2009; 50: 1035-41.

Kaasalainen T, Palmu K, Lampinen A, Kortesniemi M. Effect of
vertical positioning on organ dose, image noise and contrast
in pediatric chest CT: phantom study. Pediatr Radiol 2013; 43:
673-84.

Merzan D, Nowik P, Poludniowski G, Bujila R. Evaluating the
impact of scan settings on automatic tube current modulation
in CT using a novel phantom. Br J Radiol 2017; 90: 20160308.
Li X, Shi JQ, Zhang D, Singh S, Padole A, Otrakji A, et al. A new
technique to characterize CT scanner bow-tie filter attenuation
and applications in human cadaver dosimetry simulations. Med
Phys 2015; 42: 6274-82.

i 46 aluit | UNsIAU - DulAU 2564 | 137

ct
=L




35N1sasddAansovisAu:SvUDaINMWOESOVINSIVDN
acelUsunsuus:gna Al Chest for All (DMS TU) tuusun
TsoweNUIaU:SVS:AUNITMA

Ansuui Kuwars M.BB.S*, wodlas aisms Us.a**, GAWE KOuwaAs w.u.***
*UNANWVIEIUI3B13NYINISS:UIaUaEdaNa AtU:EISISUFUAEOS UKIdng1dguduLniU
vorndauduunu 40002

**ngu3de3ngimss:uiaua:Uovnulsau:iSolunimaAodau Auzaisisugumaas
UKISNeNdgudULnU dvKdauduurnu 40002

***KUsaSudSnu Tsowenurau:1Svaassil Snduiovaassit dvrdagassil 41330

Abstract: Screening of Lung Cancer using Chest
Radiographs with Application Al Chest for All (DMS TU)
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Background: Lung cancer is one of the most common types of cancer and there is an increase in deaths from
lung cancer every year. Although there is a lung cancer screening policy as a solution, it still has some problems. The
shortage of radiologists can affect the effectiveness of lung cancer screening. According to the problems, Al Chest for
AUl (DMS TU) has been developed to reduce radiologists’ workload of interpreting chest radiographs. Objective: to
assess the qualifications of the Al Chest for All (DMS TU) application in the chest radiographic lung cancer screening.
Method: Using a retrospective descriptive study, the samples in this study were the randomized chest radiographs
of Udon Thani Cancer Hospital’s patients. Between January 1, 2018, and December 31, 2019, a total of 1,250 photos
were taken and the instrument qualification was analyzed to determine whether Al Chest for AL (DMS TU) is suitable
to be used as a screening tool for cancer or not. This was compared with the method of interpretation of chest
radiographs for the original lung cancer screening which was interpreted by expert radiologists. Results: Al Chest for
All (DMS TU) contain 76.4% (95% CI=73.5% to 79.0%) of sensitivity, 89.3% (95% CI=85.2% to 92.6%) of specificity,
79% of accuracy, and 83% (95% CI 81% to 85%) of the area under the ROC curve (AUC). Comparing with the chest
radiographic interpretation of the original lung cancer screening, which was interpreted by specialist radiologists, Al
Chest for All (DMS TU) was less sensitivity but more specificity, accuracy and AUC. Conclusion: According to the
above results, it can be concluded that Al Chest for All (DMS TU) is appropriate to be used as an alternative tool
for interpreting chest radiographs of lung cancer screening.

Keywords: Application, Al Chest for All (DMS TU), Chest X-ray, Film Chest, Lung cancer
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nauvIUNUISLBNSSY Tsowgnuaubaaa dvauaaa sinpudaaa dorndaan 63110

Background: Based on the epidemiological data of the Department of Disease Control (DDC), Ministry of
Public Health (MOPH), outbreaks of chikungunya fever were reported in Thailand in 2019. Tak Province was one of
the four affected provinces. Morbidity rate in the province was 138.39 per 100,000 populations. Mae Sot District,
Tak Province, was one of the districts where there were suspected cases of chikungunya virus infection, whose signs
and symptoms typically included fever, joint pain, and rash. This patient population also included pregnant women
who had signs of chikungunya fever around the time of birth. Chikungunya virus could have been transmitted from
mothers to their children as it was found that some newborns had shown similar signs (fever, rash, swelling) to
those of their mothers within the first week of life. Objective: To study clinical signs and symptoms of chikungunya
fever in neonates, clinical complications, and laboratory findings. Method: A descriptive study was conducted to
monitor and observe signs, symptoms and laboratory findings of newborns who contracted chikungunya virus from
their mothers, who had clinical signs within one week before delivery. Data were collected from June to October
2019, at Mae Sot General Hospital, Mae Sot District, Tak Province. Both newborns and mothers had blood samples
collected and confirmatory laboratory testing was performed using chikungunya IgM antibody assay and/or chikungunya
polymerase chain reaction (PCR) technique. Result: Six pregnant women developed fever, joint pain, and rash prior to
delivery, 83% had positive IgM. All neonates born from six mothers developed fever and maculopapular rash. Signs
and symptoms observed in up to 5 newborns (83.3%) included diffuse, limbs edema, irritability, respiratory distress
and hyperpigmentation. Other signs and symptoms included poor feeding (50%), seizure and clinical encephalitis
(33.3%) and hemodynamic instability (16.7%). Abnormal laboratory findings were observed. Six newborns had
positive IgM and three had positive PCR. Two newborns developed encephalitis. No fatal outcomes. Conclusion:
Chikungunya virus can be vertically transmitted from the mother to her child during pregnancy. Affected newborns
may develop sepsis-like illness. Vertical transmission of chikungunya can lead to severe complications, particularly
neurological involvement. It is important to consider chikungunya as differential diagnosis in newborns with sepsis
and, or encephalitis in the outbreaks areas.

Keywords: Chikungunya, Newborn, Vertical transmission, Sepsis-like illness
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Background

Outbreaks of chikungunya fever have been
reported in Asia, Africa, Europe, and in countries and
territories in the Indian Ocean and the Pacific Ocean.
Chikungunya fever is caused by infection of RNA viruses
belonging to the Alphavirus genus in the Togaviridae
family. The vectors responsible for the transmission of
chikungunya virus infection are infected female Aedes
aegypti and Aedes albopictus mosquitoes. In Thailand,
the disease was first reported in 1958, during a concurrent
dengue fever outbreak and outbreaks of chikungunya
were later reported in 2008 in Southern Thailand.' The
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re-emergence of chikungunya outbreaks was subsequently
reported from June to October 2019 in Mae Sot District,
Tak Province,” in Thailand’s Western region, on the
Myanmar border. The incidence of chikungunya fever
in children is relatively low when compared to adults,
especially among newborns. Until recently, there had
been no reports of mother-to-child chikungunya virus
infection in Thailand. Typically, a newborn develops signs
and symptoms within a week of life after contracting
the virus from his/her mother during pregnancy. The
mother usually demonstrates signs and symptoms of
chikungunya fever prior to delivery. This study was
therefore intended to present results of the newborns
who contracted chikungunya virus from their mother in
Mae Sot District, Tak Province. Chikungunya virus infection
was detected and confirmed by performing chikungunya
immunoglobulin M (IgM) antibody and, or polymerase

chain reaction (PCR) from blood samples.

Materials and Methods

This was a descriptive study using data collected
from June to October 2019 from neonatal patients
suspected of having contracted chikungunya virus from
their mother. These newborns were hospitalized either
in a pediatric intensive care unit (ICU) or nursery ward at
Mae Sot General Hospital, Mae Sot District, Tak Province.
Mothers presented with signs and symptoms of fever,
joint pain, and rash within one week prior to delivery,
accompanied by confirmatory test results indicating
chikungunya positive 1sM antibody and, or positive PCR
for both the newborns and mothers. The data collect-
ed included demographic information, sex, nationality,
gestational age, mother’s age, clinical presentations,
routine laboratory results, chikungunya-specific laboratory
findings. Data were analysed using descriptive statistics,
and summarized using frequency, percent, mean, median,

and range.

Results

Demosgraphic data on six newborns who contracted
chikungunya virus from their mothers, who gave birth at
Mae Sot General Hospital, Mae Sot District, Tak Province,

are shown in table 1.



Table 1 Demographic information of newborns affected by mother-to-child chikungunya virus infection

Demographic data

Number(N=6) (percent)

Sex
Male
Female
Nationality
Thai
Burmese

Mode of delivery
Vaginal delivery (normal)

C-section

Gestational age (week)
Term (37-41 weeks)
Preterm (32-36"° weeks)

Birth weight (gram), median
> 4,000
3,000-4,000
2,000-2,999

Mother’s age (year),median
15-25
26-35
36-45

2(33.3%)
4 (66.7%)

3 (50.0%)
3 (50.0%)

4 (66.7%)
2 (33.3%)

4(66.7%)
2(33.3%)

3,225
1(16.7%)
2(33.3%)
3 (50.0%)

24
4 (66.7%)
1(16.7%)
1(16.7%)

Four of the six newborns (66.7%) were female.
Fifty percent were Thai. Majority had normal delivery
(n=4, 66.7%). The average gestational age (GA) was 37.8
weeks; two (33.3%) neonates were born prematurely
(32- 36™weeks). Median weight at birth was 3,225 g and
half had a birth weight within the range of 2,000-2,999 ¢.
The mothers’ median age was 24 years; most were 25
years or younger.

Signs and symptoms

Of the 6 newborns evaluated, all developed fever
with concurrent maculopapular rash, around day 4-5

of life. Signs and symptoms observed in five newborns

(83.3%) included edema, irritability, respiratory distress,
and hyperpigmentation. Edema was usually present
on the torso and limbs. Hyperpigmentation normally
appear following the resolution of maculopapular rash at
9-10 days of life and it was highly noticeable on
the face, nose, and around the mouth (acrofacial
hyperpigmentation) and the torso (Figures 1 and 2). Other
signs and symptoms included poor feeding (observed in
three newborns (50%), seizure and clinical encephalitis
(33.3%), and hemodynamic instability (16.7%) as shown
in table 2.
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Table 2 Signs and symptoms of newborns suspected of contracting chikungunya virus during pregnancy (N=6)

Signs/Symptoms Number (percent)
Fever 6 (100%)
Maculopapular rash 6 (100%)
Diffuse/limbs edema 5 (83.3%)
Irritability 5 (83.3%)
Hyperpigmentation 5(83.3%)
Respiratory distress 5(83.3%)
Poor feeding 5 (50.0%)
Seizure 2 (33.3%)
Hemodynamic instability 1 (16.7%)

Figure 1, 2 Acrofacial hyperpigmentation on the face, around the mouth and nose

(brownie-nose hyperpigmentation) and torso
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Table 3 Routine laboratory findings

Patient  WBC[10°/ull  PMN (%) Lym (%)  Platelet [10°/u] Hb (g/dL) Hct (% Other
No. Median Median Median Median Median Median AST,ALT (U/L)
[min-max]  [min-max] [min-max]  [min-max] [min-max] [min-max]  Albumin (g/dL)

1 15.9 a7 40.9 78 17.3 52.3 AST=157, ALT=23,
[9.9-17.6] [17.1-93.9] [3.4-71.8] [18-322] [14.8-23.2]  [45.8-69.8] Albumin=2.5

2 12.6 53.6 32.7 81.5 16.1 ar.4 AST=113, ALT=35,
[7.2-19.7] [29-85] [7.2-55] [58-403] [13.4-16.3] [39.9-49] Albumin=3

3 9.0 49.8 41.6 130 13.6 40 AST=213, ALT=34,
[7.1-12.5] [28-92.9] [3.1-61.2] [52-483] [11.2-15] [33-43.9] Albumin=2.2

a4 19.4 66.1 17.1 57 13.35 38.9 AST=354, ALT=41,
[3.9-25.9] [32.7-92.4] [4.2-70] [23-267] [9.5-20.5]  [28.2-60.2] Albumin=2.7

5 11.8 57 21 64 12.5 37.7 AST=216, ALT=51,
[4.2-18.7] [18-94.9] [2.7-55] [12-412] [9.1-17.1] [25.6-51.2] Albumin=2.1

6 6.4 65 25.7 113 17.4 51 -
[5.7-15.3] [42.6-75.8]  [13.2-48.9] [89-190] [16.5-18.2]  [49.8-54.4]

Based on a complete blood count (CBC) profile, it
was found that the newborns enrolled in this study had
shown white blood cell (WBC) count as viral infection
the range of 6,400-19,300/ul, neutrophil 47-66.1%,
lymphocyte 21-41.6 %. Three in six newborns (50%)
were anemia, Hemoglobin (Hb) was less than 14 g¢/dL.
All patients had thrombocytopenia with a platelet count
between 57-130x10°/ul.

Liver function test (LFT) profile from five patients
indicated that all patients had abnormal laboratory
results, i.e. aspartate aminotransferase (AST) levels were
higher than 2 times of upper normal value. All newborns
presented with edema had hypoalbuminemia in the
region of 2.1-3 ¢/dL, while alanine aminotransferase (ALT)
values for all patients were within normal limits.

Serum chikungunya antibody tests were performed
on clinical specimens collected from six neonatal patients
and the results came back positive for chickungunya IgM
for all patients. As for chikungunya virus PCR, due to

some limitations, samples from only three patients were

submitted for laboratory testing and the results were all
positive for chikungunya PCR. Five in six (83%) mothers of
all newborns had blood sample collected, chikungunya
IgM antibody confirmatory tests were performed, and the
results came back positive for all.

In addition, in parallel with chikungunya virus
identification, laboratory diagnostic tests to detect dengue
virus infection, including Dengue NS1Ag and Dengue IgM
antibody, were conducted in parallel with chikungunya
virus identification. No concurrent dengue virus infection
had been identified in all patients.

Based on cerebrospinal fluid (CSF) tests five in
six patients, one patient had pleocytosis due to trauma.
Other CSF parameters for this case included WBC 48 cell/
mm?; neutrophil 80%; lymphocyte 20%; protein 200 mg/
dL; and RBC 26,500cell/mm.? Three out of four had RBC
between 2-10 cell/mm.’* Seizure was observed in two
patient, one patient CSF profile presented WBC 28 cell/
mm’ and neutrophil 100% and the other one had not

found WBC. Four in five patients CSF protein and glucose
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levels were found to be in a normal range. No bacterial
pathogens were identified from CSF samples of all five
patients.

All six newborns received supportive treatment.
Transcranial ultrasound was performed on two neonates
who experienced seizure and developed clinical
encephalitis and no abnormal findings were obtained.
Due to some limitations, it was not possible to send
CSF sample for chikungunya PCR tests. The newborn
who experienced hemodynamic instability was treated
with intravenous fluid administration, vasoactive drugs,
and intubation. The conditions of all six newborns were
constantly improving. An average hospital stay was 21.7
days. Following discharge, follow-up visits were regularly
performed to monitor the patients. The significantly

complications had not been reported

Discussion

Chikungunya virus can be transmitted from mother
to child if the mother is infected with the virus and
shows clinical signs during one week before delivery.
The incidence of mother-to-child chikungunya virus
transmission was first reported in the French Territory
of Réunion Island located in the Indian Ocean during
2015-2016, during which the peak of the outbreaks of
chikungunya fever took place. During the outbreaks, it was
found that 8.3 percent of chikungunya-infected pregnant
women had transmitted the virus to their newborns.’
Mother-to-child chikungunya virus transmission can occur
at any stage of pregnancy. In particular, if the infection
occurs during the first trimester of pregnancy, there will
be an increased risk of miscarriage.’ If the mother has
clinical signs or viremia during the intrapartum period this
will maximize vertical transmission of the virus, potentially
resulting in up to 50 percent of symptomatic illness in
newborns and increased risk of serious medical conditions.
In addition, recent studies indicate that cesarean section
delivery cannot help prevent mother-to-child vertical
transmission.”

The most common signs and symptoms observed
in the newborns affected by chikungunya fever during this

study included fever, rash, edema, respiratory distress, and

150 | 21sa1snsuUNISIWNE

poor feeding. These findings are consistent with those in
the previous study by Ritz-N et al. Six patients indicating
that the average onset of symptoms among infected
newborns was around 4-5 days after birth and within 7
days of life. It should be noted that the symptoms did
not appear immediately after delivery. The most common
clinical signs included fever, rash (petechial, bullous and
maculopapular rash and desquamative lesions), swelling
(diffuse limb edema), lethargy, poor feeding, tenderness,
unexplained apnea, and sepsis-like syndrome.’

In this study, one of the important clinical signs
was skin rash, most notably as maculopapular rash, which
was observed during 1-2 days after fever onset. This was
followed by the presence of hyperpigmentation on days
4-5, which was clearly visible on the face, nose, and
around the mouth (i.e. acrofacial hyperpigmentation) and
then further spread to torso and upper and lower limbs.
These dermatological findings were the consequence
of inflammation following chikungunya virus infection,
which induced an accumulation of melanin within the
epidermis.” During the follow-up Visits to monitor all six
patients, hyperpigmentation was found to persist for up
to 1-2 months after the onset date. The rash faded away
and finally settled completely. Serious complications
observed during this study included seizure, encephalitis,
and hemodynamic instability. Transcranial ultrasound was
performed on two patients suffering from seizure and no
intraventricular hemorrhage was detected. However, it
could not be definitively concluded that there were no
brain abnormalities as a brain MRI was not performed.

In general, neurological involvements
typically found in the neonates who had contracted
chikungunya virus from their mothers included seizure,
meningoencephalitis, and encephalopathy. Brain MRI
results indicated abnormalities in white matter in the
frontal, parietal,peri-ventricular, and subcortical regions,
subsequently resulting in hypertonia/hypotonia. And if
a repeat brain MRI is obtained, other abnormal findings
may also include cystic encephalomalacia, ventricular
dilatation, and diffuse brain a‘trophy.8

Recent studies in Colombia has indicated that

neurological complications as a result of chikungunya virus



infection have had a long-term impact on the newborns,
potentially leading to cerebral palsy. Given the potential
long-term effects, there is a need for continued monitoring
of the patients for at least 2 years.’

Other severe complications observed in the
newborns affected by mother-to-child chikungunya
transmission included multiple organ involvement, e.g.
renal failure, necrotizing enterocolitis, menigoencephalitis,
myocarditis, pericarditis, sepsis, and disseminated
intravascular coagulation (DIC). Some patients developed
fatal complications such as necrotizing enterocolitis and
gastrointestinal bleeding."

CBC profile obtained from this study indicated
all three types of hematological abnormalities
including anemia (Hb<14 ¢/dL)", leukopenia, and
thrombocytopenia. These findings were consistent with
a recent study in Colombia, which described that Hb and
Hct levels had markedly dropped in the chikungunya
affected newborns. Thrombocytopenia (<100x10%/ul) in
newborns was apparently more severe when compared
with older children or adults”. During this study, all
patients had thrombocytopenia and three had an
extremely low platelet count (< 50x10%/l). It took nearly
1-2 weeks for the platelet count to return to a normal
level. Platelet transfusion was given to patients suffering
from thrombocytopenia. After constantly monitoring for
potential gastrointestinal bleeding, no abnormal bleeding
has occurred. As in older children and adults, management
of neonatal patients infected by chikungunya virus was
mainly supportive. An extended follow-up period may
also be necessary, cause neurological implications like
cerebral palsy and neurocognitive impairment can have
a long-term detrimental effect on the newborns.””

This study was limited by a small sample size and

some logistical issues, making it impossible to transport

samples from all patients for confirmatory laboratory
tests. Nevertheless, clinical signs of the newborns and
their mothers, i.e. fever, rash, edema, and joint pain,
which typically occur within 1 week before and after
delivery may be a key to diagnose chikungunya fever in
the future, particularly in the area where the outbreaks of
chikungunya fever in pregnant women are being reported.

It is apparent that neonates affected by mother-to-
child transmission of chikungunya virus have demonstrated
clinical signs and symptoms as well as CBC profile similar
to those of neonatal sepsis and most neonatal patients
were administered antibiotics. Therefore chikungunya
fever should always be suspected for any newborns
with clinical sepsis in the areas where the outbreaks are
reported. The newborns affected by mother-to-child
chikungunya virus transmission should be mornitored

closely for severe complications.
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Abstract: Newborn Screening for Thalassemia and
Hemoglobinopathies in a Community Hospital
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Background: Newborn screening hemoglobin typing (NBS Hb typing) using spot blood was early diagnosed
for thalassemias and hemoglobinopathies in neonates at 48 hours of age. Objectives: To identify the incidence
of thalassemias, other hemoglobinopathies and to assess the association between thalassemias and neonatal
hyperbilirubinemia. Methods: A retrospective descriptive study was done by reviewing the data of neonates born
in a community hospital from 15" February 2017 to 28" February 2018. Those who were in critical conditions and
were transferred to another hospital were excluded. Spot blood from heel prick of all neonates was collected at 48
hours after birth and sent for Hb typing test using isoelectric focusing method (IEF) and microbilirubin test. Results:
Atotal of 755 neonates were enrolled during the study period (91.3% of total live births). The incidence of thalassemia
and hemoglobinopathies was 36.69% (n=277). The three highest incidences were Hb E trait 20.66% (n=156), alpha
thalassemia-1 trait 8.74% (n=66) and, Hb E trait with alpha thalassemia-2 3.17% (n=24) respectively. The incidence of
neonatal hyperbilirubinemia was 20.66% (n=156). There was no statistically significant association between thalassemia
and neonatal hyperbilirubinemia. Conclusions: The incidence of thalassemia and hemoglobinopathies in neonates
using IEF was similar to the incidence reported using the standard method. This technique can be practically done in
a community hospital. However, there was no statistically significant association between thalassemia and neonatal
hyperbilirubinemia.

Keywords: Neonatal hyperbilirubinemia, Newborn screening Hb typing, Thalassemia
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Peripheral Hct (%)’ 51.2 + 8.02
Microbilirubin (mg/dl)” 15.9 (15.2, 16.9)
Total bilirubin (mg/dl)” 15.9 (15.4, 18.0)
Direct bilirubin (mg/dl)” 0.54 (0.47, 0.62)
Reticulocyte count (%) 2.3 (1.5, 3.6)
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Background: Hearing impairment in newborns affects their life, communication, growth and development over
the long term. Screening for hearing defect is important and reduces this problem. Otoacoustic emission (OAE) test
is used as a standard device for newborn hearing screening. If the result shows “Refer”, infants will be rescreened
at 1 month after discharge and those who are not pass will be referred to see otolaryngologist for definite diagnosis,
treatment and rehabilitation before 6 months of age. Objective: to develop an appropriate model of universal
newborn hearing screening (UNHS) in Trang Province as a case study. Method: This action research aimed to develop
a newborn hearing screening model for 10 government hospitals in Trang. The model was developed based on 5 OAE

devices, number of newborns and the distance between hospitals. The universal newborn hearing screening (UNHS)
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model in Trang consisted of 3 parts which were; 1) part one: 1 OAE for 1 hospital (Trang Hospital, Kantang Hospital
and Huai Yot Hospital), 2) part two: 1 OAE for 3 hospitals (Ratsada Hospital, Wangwiset Hospital and Sikao Hospital)
which turned one week per hospital, and 3) part three: 1 OAE for 4 hospitals (Yan Ta Khao Hospital, Na Yong Hospital,
Palian Hospital, and Hat Samran Chaloem Phra Kiat 80 Phansa Hospital) which fixed date in a week per hospital.
We performed this study during April-September 2018.
using OAE (96.4%) and 3.6% was not. Hearing screening at hospital that they delivered 95.5% (2,486/2,604) which
screened at 48 hours after birth and one month later were 67.6% (1,680/2,486) and 32.4% (806/2,486) respectively.

4.5% newborns were screened at other hospitals. The coverage of hearing screening in hospitals in part one, part

From 2,701 newborn in Trang, 2,604 were screened

two and part three were 96%, 82.8% and 76.1% respectively. 97 newborns loss follow up at one month (37 from

3 hospitals in part two and 60 from 4 hospitals in part three). After screening, the results showed “Refer” for 4

newborns and “Pass” after rescreened at one month.

The model development of universal newborns

hearing screening (UNHS) in Trang has high coverage (more than 96%).

Hearing loss, Newborn, OAE, Otoacoustic emission
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Monitoring and Reporting)
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Abstract: Dental Arch Width in Thai Population at
Nopparat Rajathanee Hospital
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Background: Dental arch width, intercanine width and intermolar width are Important factors for diagnosis
and treatment planning in Orthodontics including planning for the stable result in the retention period. These value
are also vary to sex and ethic. Objective: To find the mean value of dental arch width and to compare if there
is sex difference with respect to dental arch widths both maxilla and mandible. Methods: The dental cast of 85
Thai patients (45 females and 40 males) with the mean age of 14.6 years (10-25 years) in the permanent dentition
attending the dental department of Nopparat Rajathanee Hospital, Bangkok, were studied. All subjects were Thais
with no history of orthodontic treatment. A digital veneer caliper (Mitutoya) was used to measure the intercanine
width (ICW) and intermolar width (IMW) on each dental cast. The mean value of dental arch width between both
sex were compared by using independent t-test. Results: Intercanine width in maxillary arch for male and female
was 35.42 + 2.3 mm. and 35.54 + 2.48 mm. respectively. Intermolar width in maxillary arch for male and female
was 51.90 + 4.46 mm. and 52.57 + 2.95 mm. respectively. Intercanine width in mandibular arch for male and female
was 27.08 + 1.96 mm. and 27.24 + 2.26 mm. respectively. Intermolar width in mandibular arch for male and female
was 45.02 + 3.28 mm. and 44.67 + 2.88 mm. respectively. Male showed the slightly larger intermolar arch width in
the mandible . Female showed slightly larger intermolar arch width in the maxilla and slightly larger intercanine arch
width in both maxilla and mandible. Conclusion: There was no statistically significant difference between male and
female with respect to intercanine and intermolar arch width.

Keywords: Dental arch width, Intercanine width, Intermolar width, Forensics dentistry
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+ 4.46 TAALUAT WASIWANYY 52.57 + 2.95 Jadlung Aady
gunAunieensslnssewineituden (ntercanine width)
Turnsslngans ey 27.08 + 1.96 TaaLUNT LAZINANA
27.24 = 2.26 fadwns AnadsruinAunianssing
sewineilunsudusn (intermolar width) Tuannsslnsans we
18 45.02 + 3.28 HAAUANT LAZINFANES 44.67 + 2.88 UaalUnT
Tumame wui Aederuiaauneuinssingans serina
flunsmdusn (intermolar width) Suuiani1endnmandgadn
e Tumends wuin Anadsruinanuniieuinssingais
Tushwmisiuder uay Aedevmamuniemnssing
v sewinefluns1u@usn (intermolar width) wazsewingily
e (intercanine width) fvwanandunesedntios
AnaderuinnunieesninsslnsseninunarauazIne
nasliuanAsiusgslitud Ay aia
ANTUINAILNTININTTENT ANTUINAIM
nf1evnssinsseninailunsudusn Arvuiaaunineen
nsslnssewieitudes mefigaiendnuaiyaraymeiunnss

(-]
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ANRABIUINALNT19YINTTING (dental arch width)
Wudeyanididglunisiasizinag 1uaun1sinwvg
Muanssudadiu®? WesanlunsdingUieifivuiavinssing
I3 ~ v A a X
LB @50 UYEN8YINTTINT e lAlaN AL uluAg
wilvfludewn warlugUienivuavinssinslugnsnauny

[ 1 =® U =

nssnwazuanatlunuanne saufedaduussloniludn
wangann* laun annsnyeeinen (anthropometry) a1
UseAnnTsy (sculpture) saulanuiigadiendnualyana
nsfigatiendnualyana lumanisalgURdeny 1Wunui
g0 laganzlunafivudiueing vasunelagnyiae
v Liflanwaadunasviony fiudueieizvessisnied
fiaueany wiafian wazgniinatglaenn n1ssesiivasilu
sUTITesiY vunaity vuianunIsvesnInssing Tuusay
Fumisiazanudunusvesiiuluuaaznssing awnsadn
W19eluN1SITY WAl 878 Uazl@eauA (forensics dentistry)
= ° v a I3 o I3 ~ v
Feiluszlonilumsihanldsiuiaadiondnualuana el
JunoudeTuLazINEIINIY osainnsiigatiendnvel

UARaRIL3Sn339 DNA Tuunsanunisalvinldenn Tdvaiuu
Alddnegs fanunenelunsmiisau Mundede edu
Madenfivanyay anmsine wuiiudes wesitunsy
Tvgdusn Tdnwargusieiiudauss wag snituilen vuse
nsgaviane eingURvnsiniduiluiisinmanvaetlu
4psuUnn msAnwrd@ulnanudt vwnaunwewInsslng
symaituden (intercanine width) wazauianIAdves
nsslnsszvireiiunssviefiusn (intermolar width) Sann
WANFNTEVINE® way Wer R’ aann1sAnwanudn ns
Mvuame Junumdidy Twasnsunmdinuiigatiendnunl
Tudsemelne Seldnuindinsdnudidaaumadiul ey
ANAIUNTZIN mﬁ%ﬁ%’ﬁ?ﬁqmsmﬁLﬁammLa?ilEJsumm
anunvesnnssinssenineiiunsulva@usnuasaniade
Sumﬂmwm*?wuaasznﬂﬁﬁlﬂsszwi’mﬁuﬁuyaﬂuﬂa;wszsmﬂﬁ
vy uazUSsuiflsuanuuansisAiadsvunnanuninses
PINTTINTILNINLNA

Saqua:dsms

EULmeﬁﬁaﬁLﬂumﬁﬂwu%mﬁmmgawﬁq
(retrospective descriptive study) Tasemsided lanuns
NATUIFUTDINTEFTTUITLUDIAME NTIUNTIVUUALATUTTTU
Welsanervaundnusivsndl duflunsiiuvioyadounds
Mnnguiiegefildniundefinu (dental cast) anns
Furiunauldiidnunuinuniiefunisiady 7lsmeiuna
unsnusesil Tnestununmdvinuionty dusd ne. 2537
fatlaqtiu f$wausiedu 259 918 inausinmadndennduiaogns
fo 1) ffluuviduesunnd (encustunsudd 2 uazitunsu
31 3) 2) ldiifuuignaou uarlififagealnglufiudes
wagilunsiudusn 3) linefivseTanisdaiiuaine 1d
nausoeaiarAnwd Iy 85 516 (M 45 318 e 40 1)
qua?ﬁJ 14.61 U (10-25 V)

AI3evin1sinA1duds vuuuundediusie digital
veneer caliper (Mitutoya, ABSOLUTE AQS, DIGIMATIC
(U7 1)) Bsmsnnduds uazmsiiusiusidoyasiduns
Tnefununmsvinudeatu duusidn 16w 1. Intercanine
width (ICW) m3iadewamnunennssing ssrisiuden
TneSasvorseminsseniiudendnedne uavdreun (g‘d‘ﬁ' 2)
2. Intermolar width (IMW) n15¥pA1uuInAMUNIeYINTsing
seminsilunsalngdusn Inetaszeyszninseenlndnans-
Tndufuvesitunsindusn thedne waz d19m GUA 3) s
AineideyansainlagldAnads (mean) wazdrnidosuy
UI93FIU (SD) VBIAITUINAIUNT19TBIVINTTInTUaY
\Wisuileuanadsresmaunnuniiewesinssingsening
wAeuazLnand laeldnsnaaeui (independent t-test)
MuuaszAUlyaANIsaAtENIMIBLINAU 0.05
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ABSOLUTE ¥
” DiGimATIC <

gﬂﬁ 1 Digital veneer caliper (Mitutoya , ABSOLUTE AQS)

—
in/mm oRIGIN

ZERO/ABS

5UN 2 Intercanine width (ICW) nMs¥aAvuinaunineeinssing sswineiludes
lnginssugseninswoniluldentnedne uag 1199

ON / OFF ZERO/ABS

U 3 Intermolar width (IMW) n15¥aA1vmnAuniewInssing sendsitunslvg@usn

e TnTeersyriNgeanbnanans-tnaknuYaIlunsIuTwsn 919918 way 9199
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HWa

nausegdulva lunands 45 10 (Govay 52.9)
wAwe 40 18 (Fevaz 47.1) engads 14.6 + 2.6 U uazdu
Ingflasumsitadedu Angle class | 44 18 (Soway 51.8)
way Angle class Il 41 51 ($ovay 48.2) (M54 1)

Anadsrnnanunitnssinsuy uag ansslng
e Tunane uae iemd uandlunisedl 2 wudivnssing
uu Anedsruianuninssingsenineiiunsudusn
(mandibular intermolar arch width) Tuiwemnes fieade
YUINAIUNTNUINATIUNAYIE 0.67 Tadtunsog19lidl
Tod Ay 19add (p-value = 0.413) Tngmamedaadsuun
AMUN31e 51.90 faduns waznenddinnadevuinaiy
314 52,57 fadns dwmsuAadsruaanuniiinssins
iwdwﬂuuﬁmiumm@qﬁmLaé"wumm'gwmﬁﬁqmnniw

M13199 1 AndnYaENIlUYaINgUAI8E19 (n = 85)

weArie 0.12 Nadiunsegeldfivudfgveadd (p-value =
0.819) TnewneedAiadevuinnnunii 35.42 Jaduns
wazevdalanadevunanuning 35,54 Sadwas Tudw
n33hnsane Aedsrwaauniennssinsserisitunsa
Fusn (maxillary intermolar arch width) Tumeweinade
YURAUNTINNNTLNERES 0.35 adluns ognsldiidudfty
n19adh (p-value = 0.600) Tnswneedianadsruianin
1319 45.02 fadwuns wazmandadaadsruinaa
%19 44.67 fiadiuns dmsuaniaderuiannunieuinssing

'
a a a

syminsiluen Tuwandls Saadsuunaunineinniine
1 0.16 Nadiuns egnslifidud gy eada (p-value = 0.724)
TngnAreilA1RdsuLInAundne 27.08 Jaamny wag

a a a P a a
PNARENUANARYYUINAINNNIG 27.24 48alUng

AdnYuEIlY 1w (Sowaz)
878, mean + SD 146 + 2.6
L, n(%)
VAN 45 (52.9)
¥y 40 (47.1)
N5t n(%)
Angle class | 44 (51.8)
Angle class II 41 (48.2)
anT197t 2 WisuifisuAadsvuiannuniieunsslng (n=85)
YUINAMUNTNVINGTING WwAYe (n = 40) WANEYS (n = 45)
(Radwuns) Mean # SD Mean # SD p-value
INTTINTUY
IMW 51.90 + 4.46 52.57 + 2.95 0.413
ICW 3542 + 2.34 35.54 + 2.48 0.819
IN33INTAN
IMW 45.02 + 3.28 44.67 + 2.88 0.600
ICW 27.08 + 1.96 27.24 + 2.26 0.724
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ns@nwluwinsslnsuu Moorrees’ uag Van Der
Linden® ¥imsanwlu nquiegreiinsiaiadulaves
WuLLﬁsﬂ'ﬁs@ﬂmﬂi'ﬂﬂiUﬂa (normal dental development)
wud Anaderanunisinssinssevinsitunsaliinng
Wazuulas vie anaadnties mueny eeslsfiniu Moyer"
wui Tunquiegramane fanadsnuniiewinssing
sywineflunsnaniindy Tuvasd wends aeiaadsain
nf1snsslnssgninsiiunsiudouteasi n1sdnenlu
2 n33lnsans Frohlich” wuin Liflanuuansnvesdniade
anunieunsslnssenineitunsn vesnguineensiiingg
auluRaunfneniaviiadl 2 (untreated Angle class Il
malocclusion) uaz nausaeg1eiiinisauiiund Tundu
Fregneiifinisauiluund (normal dental development)
Anaduanunitinsslnsseninsilunsuivdudndos
M8 Tuvasfidadenuniwnssinssenineiluden
15-8

fuwnltuanamateny 12 U7 anmsfnwdiulvg

o

WU
Anadonnuniienssinsseninsiiudenasiiunsudun
(intercanine dental arch width and intermolar dental arch
width) szrinunarslayluwAnALLANAIID Y19
HdudrAgnieada vuriinsAnwatud Anedevuianing
N11919991N35NTTENINNNATIBUAZINARDI LI UAN A9
agafifeddynieadn Tnoanadeaunitawinssinsuy
uazrINTILNTANS izmwﬁuL%ﬂﬂuLWﬂmﬁqmamfﬂuLWﬂmﬂ
Tuvaigd Aadsarunirennsslnsasserineiiunsudusn
wegsnnniemdadnties Anadeenunisuinsslasuy
sewinsilunsnadusn wemdannnitneseidnios mmaﬂ'
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Abstract: The Evaluation of Saccular Function in Definite
Meniere’s Disease Patients by Cervical Vestibular
Evoked Myogenic Potentials (cVEMPs)
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Background: Meniere’s disease demonstrates abnormal function of both auditory and vestibular system.
Abnormalities in saccule was the second most common finding in histopathology study. The previous studies showed
inconsistent results in saccular function. Objective: To evaluate saccular function in definite Meniere’s disease
patients by cervical vestibular evoked myogenic potential (CVEMP). Method: A cross-sectional study conducted at
King Chulalongkorn Memorial Hospital. All patients in control group and definite Meniere’s disease underwent cVEMP.
Four parameters of cVEMP include P1 latency, N1 latency, P1-N1 amplitude and amplitude asymmetry ratio were
evaluated. Result: Twenty-two definite Meniere’s disease and thirty control patients were included in the study. The
median duration of Meniere’s disease was 36 months. Nineteen of twenty-two Meniere’s disease patients (86.36%)
obtained absence cVEMP in affected ear. The mean latency of P1, N1 and P1-N1 amplitude were not statistically
significant different between control group and unaffected ear of Meniere’s disease group (mean difference = 0.73,
95% CI = -1.55, 0.08, p = 0.074; mean difference = 0.25, 95% CI = -1.23, 0.74, p = 0.62; mean difference = -5.45,
95% CI -1.44, 12.34, p = 0.12, respectively). Three Meniere’s disease patients who cVEMP presented in affected
ear showed amplitude asymmetry ratio of 24.4%. Conclusions: Patients with definite Meniere’s disease usually
demonstrated absent cVEMP response.

Keywords: Meniere’s disease, Saccular function, Vestibular-evoked myogenic potential

uNAQED

g TsadluyliwiAunuanufinunfiveaydu
TutadunisldBusazmanssialasianizusagadamueiy
AnUnAintanen§inerunnduduivaessesaindiunislasu
msfnwnounthinemahoureusagaluitaslsetluy
Liwihdudanudaudsiuseminensine Saguszasd: e

176 | sarsnsumsiwmg

UszLﬁumiﬁmmmam%”’uiudauwm@a 'lu@'ﬂaaﬂsmfﬂuu‘lgj
Wiy frensiarduliiiannndaiiors 35015 msdnw
fyanalanamildunduaunuuagnguitaslsntiluylsl
Wity demsiardulniihanndmdens Taawssudio
AUENIAAY Pluas N1, mmqaﬂﬁu P1-N1 uagomsndiu
AMILANANANGINAY Ha: D1anasiAsNaNAIUAY 30 $18



wazifthelsmitluylaivinty 22 s1edrsmandde Tnengy
AUedrilseguressveziailonnts 36 Weu asaalinunis
povausIInndionsluyineifiseslsn 19 918 (Fovas
86.36) ANRALYBINNEIAAY P1, N1, Augandy P1-N1
vasngumuausenyilifiseslsavesndulzailuylivih
AueeelifidedAgyneaiia (mean difference = 0.73, 95%
CI = -1.55, 0.08, p = 0.074; mean difference = 0.25, 95%
Cl = -1.23, 0.74, p = 0.62; mean difference = -5.45, 95%
Cl= -1.44, 12.34, p = 0.12, suadiv) fihe 3 edinsrany
N3ABUALBINNA ML EDABNUSATIEIUALLANGIIAI 1L
genduvosfdaslsmiiluylaiviniu 24.4% a50: Yaelsa
hluylsivirfusimuanufinnfivesuenga druyinsund
mMavhanuvesueagauAsaUgudause

iy diluyldwinfu ueaga adulviiain
n&unilons

unuh

Tsathluylaiivihiu (Veniere’s disease) Aonguannis
mnmsfitiluyiulusnninundlaglivsuag'® goRnisal
gadlsanulddaud 3.5-513 Ausio 100,000 Uszanns®® wuly
WAMENINNINATIEMEERI1dI 1.3 do 1 laggufinisal
aegnaglurieny 40-60 U dilngjitheaziionnisioy
Aswrtmumgudug meq msladuanandus mes mﬁyavﬁa
fuseduluy Bdvssunivluy AnmsBnwInimensingd
NUANMURAUNAUSII cochlear maﬁqﬂmumﬁaadaumm
saccule, utricle wag semicircular canal anualau’?

Lﬂm%mﬁﬁaéfafﬂmghiwhﬁ’uﬁmiﬁ'ﬁumﬁiaam
Faudd A 1972 antudinsusuasunasdussey
wazdlinauinnuatenguaieiy aul e 1995 American
Academy Otolaryngology Head Neck Surgery (AAO-HNS)
Igivumnaeinfdenldfudedondunaiunut meitedy
definite Meniere’s disease UaUugninaeives International
Classification of Vestibular Disorder U 2015 afwununesst
meitadedall 1) fomadisufseetumuius 2 adiu
10 ustavadeunu 20 wnil 89 12 dlus 2) wansaanislaBumy
Uism‘wvjL?iamﬁmm?iﬁm'%amuﬂmﬂuﬁwﬁﬂmJﬂﬁ BN
Yo 1 A%t Insoraiinduneu sywing vizendaSoufswedu
vigu  3) Tornsiaunfiveayduees) (szaunsliduanas,
dessuniuluy, mga)IumTwﬁLfJuisﬂ 4) linssuinauainig
Aedelsaduq’ eglsAd delidnsussgmansaansia
ﬁuamg%ﬂulﬁa&[ﬁﬁummsﬁf‘aﬁﬂﬁaﬁﬂmﬂajl,vhﬁu winazdinig
UssLﬁumﬁﬁwmmam%ﬂummwLwiﬁé'aﬁsﬁaﬁi’ﬁﬂiumiﬁw
il dunasiitadelsariluyldvhiu®

mimmﬂism‘wﬂ151/1sqﬁm%ﬂu‘lﬂamﬁmﬂﬁﬂw%
mﬂﬂé’ﬂmﬁﬂﬂ@ (Cervical Vestibular Evoked Myogenic

Potentialsc; cVEMP) aglamaulviiindu short latency
potential Fudunsmevausaves otolith organ MoLdYS
n3giu (acoustic stimul)) w¥enistAziinglnan (skull tap)
enszdudsandluluydrmiszanunsadanduluiig
n&aifors (sternocleidomastoid) 41t Tapasidunis
Usziflumsviauresueagatnafefuilndsansequ
na18N15ANYIveY CVEMP Tunsusziliumsinuveugnns
wazaelumsidedelsailuylaivhiu Lamounier® nui
VEMP fianuhiazdimizuinnin electrocochleography
(EcochG) lumsitadelseiluylsivinfy Ribeiro S se1u
ftelsailuylsivifusmaliny VEMP S1uruferay 35
Taeilfithe 3 eflasaawy VEMP usin P1 latency 8174
wazdl 1 maﬁé’mﬁaummmehqmmqaﬂéu (amplitudes
asymmetry ratio) unA1UnA" n1sAn1909 De Waele
wAzN15ANYIYaY Murofoshi® asaaliny cVEMP TugUae
iluylsivirfugeielesar 54 uazfosay 51 nuddy
uenNdumsAnufamuidamauanuanseNgs
pAufidgetuageddeddnylufiaelsadiluylivinfulee

192 genglsAniutanisanen bl

nglussezyingvaslsane
wuAHuAnAeg1ildydAgiarIAgIRiu (amplitude)
uagANeAaY (latency)®**
aziulanannsAnwneunthiddivednundesening
nsinuresganakarlsauluy vty delugideds
L = < = o 14
AIN13ANYNUTOUTEUNISYINIUVRILYARAAIY CVEMP
seninagUaslsainluyldwiiununasinnsitaded 2015
Y] O < a
AUaNEaNAINLILLIIIUUNR

2aqua=dsms

N13ANYITIATIEN NI taLIaInils (cross-
sectional analytic study) \USguiigun15vUveILTAna
e cVEMP seviegthelsaunluylsiviiunazauuni vinis
Anwflsaneruiagiainsal aniniwalne sewineiui 1
UNFIAN WA 2560 §3 31 Sunan wea. 2561 93Jeila
HUAMENTTUNITATUNNTLSTIUNTIVY ANZULINEAIanT
PAINTUNNINGTY

- | ' = N [ '

91anadnssionysening 18 fs 60 U uvaiu 2 ngu
A I A1 a o Poan v an o 3
Ao oaadsIuTLsIUNA Aunguilasunsitadelsauily
ylwhiuniedwnanasivest a.e. 2015 lngonanadasi
Tlsprasmtuuanv3aytunany KiAgrinfsvsLarnavnse
nszgnABVIeliAveINALLilens WU torticollis an3RIATIA
vy~ A PR . yvay Yo
AslASeInseAuila (pacemaker device) uazgilasuen
Aaenauilenseiudn ssgndneenainnisinuyil
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isunmsnsansleBuiieUssidussdunsgaydenisliy
(pure tone average) UagANAIAIUNITIUUAAIYA
(word recognition score) mﬂﬁ'uﬁﬂmimw CVEMP wB3¥
it 2 Fralnetufinnsnevaussesndiienetraieaiuiy
yinamagou Yinnsnsedusheidesnud 500 1§35 finny
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Abstract: Prognostic Factors and Overall Survival of
Advanced Stage NSCLC Patients in Saraburi Hospital
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Background: Incidence and mortality of lung cancer are increasing. However, factors associating with survival
is limited. Objectives: This study aimed to analyze prognostic factors and overall survival of patients who were
diagnosed and treated at Saraburi Hospital. Methods: All 205 patients diagnosed with non-small cell lung cancer
(NSCLC) stage 4 were recruited between 1* January 2013 and 31* December 2018. This retrospectively collected
cohort was investigated about factors indicating prognosis and overall survival using Cox proportional hazard model.
Results: Patients who were treated with an appropriated treatment having better survival three times over than those
who were not. Delay interval time between first contact with a doctor and oncologists increased risk of mortality
with a hazard ratio (HR) 1.02 (95% CI = 1.002, 1.030). Patients who were frail (ECOG 3-4) increased risk of death,
compared to those who were well performance [HR 2.29 (95% CI = 1.31, 4.01)]. Also, a personal history of smoking
associated with a higher risk of death than non-smokers [HR 3.01 (95% CI = 1.63, 5.53)]. The 1-yr overall survival
(0S) reached 76.6% (95% CI = 68.8, 82.6) when patients received specific treatments. Compared to chemotherapy
and best supportive care, targeted therapy provided best survival rate with 1-yr OS at 100% and 5-yr OS at 58%.
Treatment with chemotherapy gave second best survival rates (1-yr OS 76.9% and 5-yr OS 26.2%). Conclusions:
Patients who received specific treatments gained better outcomes than those who did not. Prolonged waiting time
to visiting an oncologist could have lessen survival. Poor performance status and history of smoking increased risk
of death. Although, there were a limited number of patients who were treated with targeted therapy, the survival
rate was the best compared to other treatments.

Keywords: Non-small cell lung cancer, Advanced stage, Survival
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WYFILUT (multivariate analysis) Wnedvinnsfinunldisns
AnLdansaulsidng multivariate model WUy backward
regression el multivariate model Tusnsnsdi 2 adjustment
fesrEzaNITRBELiENULISIaNIEN 918 LA Al

wan1e UseiRnisguuvs lsausedndy ECOG morphology

furefignszydndunzisalaaianun
N = 295 518

\/

< S v av &
ULLIIUBATLYLNIZIY MLVITINNTIYNINUA 205 518

- lesunssnw 145 57
- laileFunisshw 60 57

grade MU IEIEALNINTZAY (burden of disease) tag
Wiy [wiurda (chemotherapy or CMT), esaith
(targeted therapy or TKI) hag $nw1a1ue1nis (best

supportive care or BSC)"

Wa

fifUaelsauziSaleniidndnisAinwivisdu 295 51e

EMINIIUN 1 UNTIAN WA, 2556 D9 TUN 31 SuNAN WA
2561 (3U91 1) Tty 90 T18gnAneenINMIANLLIRN

Y
v

% 5 v <, d a A A

Yoyarrou LUULZLIUoATUADUAD small cell lung cancer

%39 lung sarcoma bAsUNIINWILazAnaUlTINg U
aa o < v aa o <

gnmifidelsauziSedonsyazau (-Il) wavgnidadelsausise

wnnd 1 vile wderthelseuziSensraruninseany vise

Tsandunnfugfidnsnanuive 205 1o

ineain1sAnean (exclude)
- Yayatn (duplication) 13 18
Y I3 a A
- WUrwuzLssUanvia small cell lung cancer 38
lung sarcoma 14 51¢
- SumsSnwlsanenunasu 22 518
- uziSalanszazdu (- 38 518

o

- AadedulsauziSannnit 1 via 3 518

3U#l 1 Bnsdndengae
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MngUreiauaiidngnside 205 e flengiade
ogj7l 65 U lawonetionan 37 U wazogunniian 89 U Andu
wAre 127 518 (Seway 62) WWuwandgs 78 910 (Soway 38)
Foyatuguutimunsldzunssnw Saeldsunmsin
wovua 145 578 (Sovaz 71) wawdiithe 60 118 (Govay 29)
FlsilEsumssn fuasammniisne 145 916 ldFuiativada
(CMT) 121 518 (Fogay 84) Sugndadh (TK) 15 518 (Seway

nauililasunmsshuniiandseguvesenyegi 72U 3

| | Al Yo o & & v A Yo o o
11NN ngudilasunssnwfe 65 U dUaenlasunisinuisin
silunguilanmsninmendansiweiadiFunisinw ECOG
0-2 oras 87) fthelsauziSeoniilasunisusnwmainunne
g a v A P2y ) v a
wrnznalsauess fuurldufeglasumssnvmnningiaen
Lilesunisusnmannunmeanienis Asdudesay 98 Wiy
fusowaz 58 (p < 0.01) Tuveuey we Audalaniy Useis

v
° o

10) wagsSnwnueIns (BSC) 9 51u (Sowag 6) (A15199 1) Jrvinan 15aUsedf waznisuuesdn lufianuwanaiaiu

521319 2 NG (5199 1)

¥
¥

a13199 1 AnwagiiuguvesielsausSwenviawadliiinssevgavnevianun 205 Melun1sfinw

Aauushu Til@sunsSnu #5un1ssnen p-value
(N = 60) (N = 145)
3 (eeaz) 1w ($eaz)

218 A"slsegu [median (IQR)] 72 U (63-80) 65U (57-72) <0.01
<65 20 (33%) 73 (51%) 0.03
>65% 40 (67%) 72 (49%)

LINFA
¥y 43 (72%) 84 (58%) 0.07
MY 17 (28%) 61 (42%)

Autiuianie
< 20 kg/m’ 36 (60%) 70 (48%) 0.13
> 20 kg/m’ 24 (40%) 75 (52%)

Uszdathutinanly 3 heu
<5% 25 (42%) 53 (37%) 0.76
>5% 27 (45%) 73 (50%)
laifiuse @ 8 (13%) 19 (13%)

quw’%l
laigu 19 (32%) 83 (57%) <0.01
au 41 (68%) 62 (43%)

TsaUszanea
Taifl 42 (709%) 93 (64%) 0.42
b 18 (30%) 52 (36%)

ECOG status
0-2 34 (57%) 126 (87%) <0.01
3-4 26 (43%) 19 (13%)
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A13199 1 AnwariugiuvesielsausSenviawadliiinsrezaaineriaiun 205 yelunisfinw ()

fauusdu Tl@sunsSnun @Sunssnen p-value
(N = 60) (N = 145)
3uu (Gogaz) uu (Govaz)

%iin morphology
Adenocarcinoma 29 (48%) 106 (73%) <0.01
Squamous cell LLﬂzSuG] 31 (52%) 39 (27%)

ANWAUZAITUUIAT (grade)

Well differentiated (grade1-2) 7(11%) 16 (11%) 0.48
Poorly differentiated (grade 3) 4 (7%) 18 (12%)
liszy vislamsu 49 (82%) 111 (77%)

EGFR mutation (Response to TKI)

EXON 19 %38 EXON 21 (Response) 0 (0%) 15 (10%) 0.01
EXON 18 %38 Negative (No response) 3 (5%) 21 (15%)
lallgisun1snsia EGFR 57 (95%) 109 (75%)

5’114’3‘14?)5%]’33%%1/!‘%‘58%’18
1 9l 31 (52%) 39 (27%) <0.01
2 9dazaull 29 (48%) 106 (73%)

15U laglNngRnIznIalsANzSe

Iasumsusnm 25 (42%) 142 (98%) <0.01
lallgisumsuinm 35 (58%) 3 (2%)

A/msinm
§U systemic palliative CMT 0 121(84%) <0.01
Funssnwseengadn (TK) 0 15 (10%)
In¥1MU81n135 (BSCO) 0 9 (6%)

Wehdayau1ineyisiey Cox proportional hazard  Wedinaindt naudUleiilasunisshuwigadia 3.6 i1 (95%
wae @319 Kaplan-Meier curve wungtienlildsunisshw - Cl= 2.1, 6.1) Tuguil 2A
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Median OS mo  HR (95%CI)
Not treated 3.9 mo 3.6 (2.1, 6.1)

.75

Treated 36.4 mo reference

Survival probabillity
5
1

25
|

24 36
Time (months)

o
-
N

Number at risk
Not Treated 60 18 12 7 4 2 1
Treated 145 111 74 48 31 21 15

-
B Median OS mo  HR (95%CI)
I CMT  33.3mo reference
>N 7
£ TK 73.7mo  03(0.1-0.9)
Ne)
T BSC  98mo  4.8(2.1-11)
2,
©
=
c
3 e |
[20Te]
&
o —
0 12 24 6 48 60 72
Time (?nonths)
Number at risk
CMT 121 93 59 35 23 17 12
TKI 15 15 13 11 7 4 3
BSC 9 3 2 2 1 0 0

JUN 2 Kaplan-Meier survival estimates lngnsml A.) wans overall survival Auldflasun1s$nu (treated) ey
Aufulilasunssne (not treated) B.) wand overall survival wUsmuaiiaveanssnyme wnditrdn (CMT) et (TK)
wazin®1ML0INTS (BSC)
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Fthe 145 518 AlFFUNTTNWINNFUT 2A GUaeildne
nn330nT3n 1 Jeejfl 76.6% (95% Cl= 68.8,82.6), 3 U1 50.1%
(95% CI= 41.0, 58.4) uag 5 U 27.7% (95% CI=19.1, 36.9)
Tuvauzfinguiftheiliiliidriunistnu (60 510) f8ans
sonTAnTignnIlag 1 T‘Jaauh‘/'i 30% (95% CI=19.0, 41.8), 3 Uil
16.2% (95% CI=7.8, 27.3) uaz 5 6.9% (95% CI=1.9, 16.5)

dothitheildsunmssnwsiuam 145 s1eu1iiesgi
Wiuindstadeiiiedestuninds®in (3eil 2) wuin B
SYE1A1IY NN I NEIUIAAS SN AUNUUNTE LRy
yaBaing azvilViUaefisnsnisdedinigetu (HR 1.02
(95% CI=1.002, 1.03)] Imamﬁﬁagmmaassammm'ﬁaﬂasJ
9871 25 F1 (IQR 25%= 1 Fu waw 75% = 90 Fu) eghalsia
dleutsszazanissenseidy 2 Yaefe wnni1 2 dUad
uay dounin 2 &avi wuin spsinmsdetinldaneiusening
i 2 nguil

UBNLMT091NT28LIAINITTOADY TTNI1INITUI
Tsmenuiandausnuasnuunmdiannemaisnuuduiugi
5@15’]?1’]5@8%391171'@\1%‘14LLé’?ﬁ?uiuﬂ’liﬁﬂwﬂ univariate analysis
WU miquqvﬁ' ECOG 3-4 morphology %1a squamous cell
LAZNNSWUSAILUY poorly differentiation (grade 3) diA3
Sustusninindetinnnlsauziioniigatusgedive
dfigy wazleuUsauAL AT EiluY multivariate
analysis Wuiﬂﬁﬁaﬁtﬁmﬁaqﬁuﬁué’mmmﬁa%ﬁmﬁqqﬁu
A9 poorly differentiation [HR 2.47 (95% CI=1.03, 5.89)],
ECOG 3-4 [HR 2.29 (95% ClI=1.31, 4.01)] LLﬁzﬂWSQUQM%‘ [HR
3.01(95% ClI=1.63, 5.53)] aealsiny RNV fatiananie
Tsauszdd Sunueteefiunsnsyans liedestuiudnn
nsdednfiiuty (msed 2)

m13190 2 adeiiientesiumadedinlugUlenla palliative treatment (n=145) 3iAT1e¥Ae Cox model with time

varying covariate

fiaulsu Fruauaud IR Univariate Multivariate
san/\da3In fiRanw
HR 95% CI HR 95% CI
(person-month)

izﬁlglﬁﬁﬁﬂﬂiiaﬂﬂﬂLﬁﬁl%UV!ﬂ 1 i’u 46/99 4,844 1.01 0.99, 1.02 1.02 1.002, 1.030
TYTLIAINTIIDADY

11nA91 2 §UAn 26/61 3,089 1.00  Reference 1.00  Reference

el 2 dUandk 20/38 1,755 1.11 0.74, 1.67 1.41 0.87, 2.31
oguila3tady

<651 23/50 2,448 1.00 Reference 1.00 Reference

>65% 23/49 2,396 0.96 0.64, 1.43 0.56 0.34, 1.52
LA

B8 23/61 2,728 1.00 Reference 1.00 Reference

‘V@\‘i 23/38 2,116 0.82 0.55, 1.24 1.53 0.86, 2.73
ftiuianie

< 20 kg/m’ 18/52 2,149 1.00 Reference 1.00 Reference

> 20 kg/m2 28/47 2,695 0.73 0.49, 1.10 0.86 0.54, 1.38
guyns

11j§j°u 34/49 3,248 1.00 Reference 1.00 Reference

gu 12/50 1,596 2.10 1.40, 3.15 3.01 1.63, 5.53
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asen 2 Yadeiifesdesiuniadedisluitedld palliative treatment (n=145) FiAT24iine Cox model with time

varying covariate (519)

AuUsAY Sruauaudl FUIULADY Univariate Multivariate
san/\da3In fRanu
HR 95% CI HR 95% CI
(person-month)
TsaUsEanea
laid 29/64 2,771 1.00  Reference  1.00  Reference
b 17/35 2,073 0.77 0.51,1.18 0.90 0.58, 1.39
ECOG status
0-2 44/82 4,324 1.00 Reference 1.00 Reference
3-4 2/17 520 1.72 1.01, 2.91 2.29 1.31, 4.01
%¥ia morphology
Adenocarcinoma 39/67 3,763 1.00 Reference 1.00 Reference
Squamous cell LLas?'iuG] 1/32 1,081 1.61 1.05, 2.46 1.24 0.74, 2.09
ANEUZNISWUIAD (grade)
Well differentiated (gradel-2) a/12 624 1.00 Reference 1.00  Reference
Poorly differentiated (grade 3) a/14 334 2.32 1.06, 5.10 2.47 1.03, 5.89
liszy wiIelunsu 38/73 3,886 099 053,183 131 067,255
S IEUNINITAY
1 97802 13/26 1,264 1.00  Reference 1.00  Reference
2 o¥uzauld 33/73 3,580 0.98 0.63, 1.54 0.94 0.57, 1.53
A5n155n17
U systemic palliative chemotherapy 35/86 3,961 1.00 Reference 1.00  Reference
Fumssnwmeegadh TK 10/5 742 030 012,074 032 0.12,086
Snw1mue1ns BSC 0/9 141 3.04 1.51,6.10 4.77 2.07,10.9

HR= Hazard Ratios, TKI= Targeted therapy, BSC= Best supportive care

Hoduunaaisnsinu Feuszneulusne wadivhidn
o1l wazdhwimuenmsnuin msigUaelasunisinm
shegathanlemalunsideTinldsniesas 70 Welieu
fumsinwiseiaiitade (ms1eil 2) WeAndmnsenTin f
theildunsinwisesdadhiignsnissendin 1 7 100%
semaIAeN1sInwINILeLAlUIn 8rsIN1sTentIn 1 U
7 76.8% (68.3%, 83.4%) ’Lummsﬁ@'ﬂ’mﬁ%’ammumms BN
damssentindosaelng 1 Jagil 33.3% (7.8%, 62.2%)
[§hs1nssenTindl 3 U wag 5 T oujath 92.8% (59.1%,

98.9%) ey 58.0% (22.1%, 82.2%), \aditnUn 46.2% (36.2%,
55.6%) Wy 26.2% (17.1%, 36.2%), Sn1m1181n15 22.2%
(3.3%, 51.3%) waw Lififsondin] iethdoyauiiasesilugy
Kaplan-Meier curve finudn mssnwseegadll survival
probability gsam (gﬂﬁ 2B)

301scu
= & 1% v av Yo Y]
miﬂﬂmuuamwa;&amadQmw”l,mumiamaauaz

o < ) =
Shwlsausiisensvernseaglulsmeuiaaseys lagfs
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Joyaunnkavseieu electronic database Uag Thai Cancer
Base'® §aiflu cohort population-based data 957U
JoyauguvesnuldlsausiSomnudalusedulsene deth
apagutoyaunsiuiu level of completeness vastayail
gafie 95.5% waranvgideyaliauysaltuinunanaly
914w (duplication of data, n=13) §UhevnAuNgNTIUTIU
wazthdhundnuldsumsitededinlulsausisenssasuns
N3EAINNIATINVULLL ViTelaInen Trufufunmeen
$98 chest X-ray %3® CT scan
= & v N o <
NMSANUNUIIENTINTTOATINT 1 Vetheustse
Yoalsmmeuiaaseys Indidssiuiudnsnnissendinlunmn
TIMYBIUTENA BET 76.6% (95% CI = 68.8, 82.6) Uaw 81.3%
AudAy° Feevazudalad umsgiun1sidede waznssne
Tulssmervaduldlunmmadeduiunmsiuvesssme
- 1Y ANa & A = '
wazlileNndnINssentini 5 Yvedlsamenuiaassysasey
1 27.7% InaiAgsfiuiuteyaves SEER database 3388051
n358ATInd 5 Yagnuszunn 24%" dnsn1sidedinainisa
uziSsaniianaiorafinanmsnliunmsguyvisianased
siawlles Usgnaufuinsiaunismsshwivangauiusilse
Iedvumelutsseziian 5 Vrun™®
TuanuAdetlifl under report D! overreport Ue9
¥ a aa 1 Yo ! = dy
Joyansidedin lifidUlegnseyimneluannisinuil (lost
P a \ =
to follow up) FUENNTIEYNAAAINLALNTAITIETR WALAY
Unsuszdniussnvulvaeunuanugingiounugsusedn
Jamin 805INNT30ATINTAINTINMTINYDITEINA D133
agvioufeladpunusenisndmnefuuiunvesiminassys
Ao & ' PV v Yo 1Y N aa
MATeinuIMsnghelilasunsihv @eding
nnguiUlelasun1ssnwads 3 Wi uenaNUuNYdn
SEELIAINITTOABYTENINNTULTINYIUIAATILINUAZNY
WinlanenaiuuAy iNgn N S@edIn [multivariate
HR 1.02 (95% CI=1.002, 1.030)] neuwthilneinsAnw
systemic review lulduesn1sidadelazsnwiatn dma
i o Aa oA X o I3 Aa cw i 1
somadeiniiiuiulugUisuswen nufinidna 16
wisszpzlaIN1sIeneeiinIINdadevesiafuiees way

¢ Yo

Jadumsilannndisnen Inenuindadevesninuaidiiie

U

NAFINIDLALS U TALLNNE AINARDNITNYINTAIVD

LY,

Tsafingasdladisunuiutadeiiiinainainuaignvasnisla

dUheed lunuddeildnwiamesdadeniinanunmduas
HAINNSANIATUAYUNAIUIN systemic review A&7
' < P = a A a o o
agndlsAimumlIsazAesdinsAnumiusieazduniaifuneniu
S2YLLIAINITTOADYTEWINNITTOATIININYNINEITINEN

SE8LIAIN5IIMBEAL8SIES Y ’Idn sudeAnwntadei

190 | »1sa1snsuNISIWKE

inandagUaeies
et Bmsshwiuniasgiisdnnudy lungugiae

'
= '

Aldsumssnuniidnsnissendinfiganinnisinymuenis
TnglanznguUlieniunssnwaigeadriddnsnissen
~Na A o, o W au X g
Pingeian sewanduaiividn waaneuddeilidululy
amadeniuiuteyainnauideves Rapp” uay Langer'
FINUI MIThI98 systemic chemotherapy Baeviliens
Aa Pl A ) oAy 9 .
M3senTInvesUlegvu Wesuiunguiililald systemic
chemotherapy WenaNTLLAY iuinngueeildengadh
TumssnulspuziSsloniinTaanuauRnunRved gene ¥iln
EGFR exon 19 deletion waz L858R exon 21 mutation
Mgl dunissnundsunsn (first line) vsadnsunds (ater
line) Aefignsnssendingainingudienlasueaividn
HAINNTAN Y Tatuayuaddean Mok’ way Fukuoka™
= o P ' Yol a a
Fanudnnsrentinfgulunguauldnianuiaunives
gene fananwarInwIAIveyud Weuiuiungud Ul
I ' Ao Ao W
uziSeUansrazunsnszaensueaivrtn Tulsewmealnelu
Faneul w.a.2564 JUreiinfsenyaddgndrdnlungy
v A a av ' ° a o g Yw
AU ludnsdsuns uaghmdrseRuies vilvigisun
nauuanIUsEAuauANauni wasdniuseiudiaunin
Tenalunissuen
Yageduiifeitestiunisidedinanlsausselonly
nuieiivseneulunieg ECOG 3-4, poorly differentiation
(grade’) wazgtheimeauyys Yaduwmanignienuinduius

19-21

Auiunsideddsduneinuiuluanuddedu? naanau

Feilldnuinhwdnsvesruld wseuseiRUMTnanduRus

Y

Y N aa i Y o0 =
UNUBAIINTFYVIN LANFINIINIUINYVDY Yang™ YINU

MusERuminanegsiideddy > 5% duiusiusnsinig
8 aa o X o v W aw &
Hetinfiaawy anveiilinuanuduiusluanuided 0199
~ ° v o av &
Wewnan FaugUaslu cohort Wee uazanuideiluuuy
dounds vilvideyangnfunain electronic data luusiay
visit tuliiasu 1ieAn completeness vasdaya ladin1g
dounuINEUILUALIRGaUNAITIB1YININT recall bias
dwalitoyaiinunainindould

TNM staging gnltifiefiansanisnissnwilsn wayld
Tunmswennsallse Wnedlhensswenssezaniine dnsiune

B2y aglunnsAnen

Tsniugninginelsauzifalanszazaniig
g burden of disease (FuansiuaueorziuziGuns
N3¥918) UNATEALAlinuANNdTLS USRI SIEeT e
uansnsndeyaiidnuilag Nichols™ swuin high tumor
burden dustudfiunsdedin dafunisussduialsanou

a 9 = o Y a g ° |
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stage migration Wazdinanon1sneInsailsaflis uide
solumsaziinsAnwanuduiusseninesseznain1ssenas
TunsUseiiiugilsa nstRuTuLee tumor burden Lagdnsn

a  aa
N1TLAYUIN

asu

314398

JAnwdadendunusiuiunisidedde way

v
a [

[ < <
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Abstract: Development of an Effectiveness Model of
Caring Delayed Speech Child from Electronic Screen
Media Using Buddhist Psychological Program of
Behavior Modification

Sainoi Kumchoo, B.NS.

Queen Sirikit National Institute of Child Health, Thung Phaya Thai, Ratchathewi,
Bangkok 10400

(E-mail: dewpsy3@gmail.com)

(Received: February 17, 2020; Revised: August 5, 2020; Accepted: December 30, 2020)

Background: Delayed speech in children results from the problem of modern-day parenting. Thus, the
development of speech model is created in order to improve parenting, as well as children’s speech development.
The model consists of a Buddhist psychological program which integrates Buddhist ethics and psychological theories
in the program activities. Objectives: 1) To study and use the condition of raising children with slow speech from
parents who provided their children with electronic media as a case study. 2) To study the effectiveness of raising
slow-talking children via electronic media of Buddhist program of behavioral adaptation 3) To present an effectiveness
of parenting delayed speech children from using electronic media with Buddhist behavior modification program.
Methods: A mixed research with multiple research methods was conducted. The research was divided into 3 phases.
The first phase consisted of selecting a specific group of Buddhist scholars, developmental-behavioral pediatricians,
nurses, speech practitioners, occupational therapists, and psychologists. This selected group was able to provide key
information. The selection method used consisted of 1) interview questions 2) child development screening form
from the Department of Mental Health. Phase 2 consisted of a sample group of parents of the pediatric patients, 32 in
total. The research methods involved using the Buddhist psychological program of behavior modification developed
from the first phase, and measurement of speech behavior of children. The third phase was a topographic sampling
record from parents of 100 children who came to the Queen Sirikit National Institute of Child Health in 2019. The
data were collected by using the assessment to measure the effective of parenting by those using the Buddhist
psychology program for behavioral modification among slow speech children via electronic media. The data were
then taken for analysis. Results: 1) Mean score and percentage of improvement in effective parenting of slow speech
children by using the Buddhist program of behavioral adaptation were statistically higher than pre-treatment at the
.05 level, which was a good overall result. 2) After the experiment, more children passed the evaluation criteria of
the Speech Behavior Scale. The post-test scores were significantly higher than those of the pre-test by .05 level.
3) Model development was consistent with the empirical data (p = 0.89). Conclusion: Parenting with the use of
effective model for delayed speech children via electronic media with a Buddhist behavioral adaptation program
resulted in a better child development.

Keywords: Delayed speech child, Electronic screen media, Buddhist psychology, Psychological electronic media
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Background: Diagnostic yield of conventional, culture-based method of pathogen detection among sepsis
and severe pneumonia is generally disappointedly low. Objectives: To determine the etiological organisms causing
community-acquired life-threatening infections (CA-LTI) among previously healthy children using multiplex polymerase
chain reaction (mPCR). Methods: A prospective descriptive survey was conducted among all children aged 1 month
-15 years diagnosed with community-acquired sepsis with septic shock and pneumonia with respiratory failure. Serum
and/or tracheal aspirates for pathogen identification using mPCR targeting 33 common pathogens were obtained from
all subjects. Results: A total of 79 cases were enrolled: n = 17 for sepsis (21.5%) and n = 62 for pneumonia (78.5%).
Nine cases (11.4%) had one pathogen identified in serum sample using mPCR: n = 4 (23.5%) for sepsis and n=5 (8%)
for pneumonia cases. Among sepsis cases, the pathogens identified in serum via mPCR were rhinovirus and bocavirus,
(n=2 each). One pathogen identified by conventional blood culture was Entercoccus faecalis. Among pneumonia
cases, 8% (n=5) had at least one potential pathogen identified in serum by mPCR with bocavirus and H. influenzae
being the most common (n= 2 each). Similarly, H. influenzae were the most commonly identified by mPCR in tracheal
aspirates (n=10). The fatality rates were 5.9% among sepsis and 1.6% among pneumonia cases. Conclusions: Viruses
are among the important causes of CA-LTI in previously healthy children. Using mPCR enables 9-fold increase in the
proportion of pathogen identification in serum in children with septic shock and severe pneumonia.

Keywords: Sepsis, Septic shock, Pneumonia, Respiratory failure, Multiplex polymerase chain reaction
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Introduction

Sepsis is a serious, life-threatening condition and a
leading cause of death in hospitalized patients worldwide
despite advances in modern medicine, including vaccines,
antibiotics, and access to care." Sepsis occurs when the
body’s response to infection damages its own organs and
tissues which may resulting in circulatory/organ failure,
and death, particularly without early recognition and
timely intervention. Childhood pneumonia is also an

important cause pediatric sepsis and major contributor for

the mortality in children under 5 years of age.” Although
countries with large population density and limited
resources generally bear the major burden of childhood
pneumonia and sepsis, little data are available regarding
causative pathogens. Therefore, the current management
strategies for these two life threatening condition remain
less than optimal due mainly to the lack of adequate
pathogen identification tools to determine etiology and
predict their outcomes.

Culture has been regarded as the “gold standard”
for the identification of pathogens causing these 2 serious
and life threatening conditions. Nevertheless, culture is
labor-intensive, and time-consuming. In parallel, the low
detection sensitivity of traditional bacterial culture had
result in the lack of clear etiologic diagnosis in these two
serious infections. Further, the conventional laboratory
tests for pneumonia pathogens had low diagnostic
value that current clinical practice guidelines do not
recommend testing for any but the most severely affected
individuals. Molecular diagnostics may, therefore, offer
an important opportunity to narrow this knowledge gap.

Due to the high number of etiological agents
potentially implicated in respiratory infections, the use of
conventional monoplex polymerase chain reaction (PCR)
for this condition become expensive, labor-intensive,
and require large amounts of samples.®” Therefore,
multiplex PCR is thus considered alternatives to obtain
faster results and higher sensitivity and specificity.*’ A
number of commercial assays have been utilized for
diagnostic purpose that allow simultaneously detection
of high number (12-33) of different pathogens.” In this
study, we aimed to determine etiological agents causing
community-acquired life-threatening infections (CA-LTI) in
previously healthy children using a multiplex polymerase
chain reaction (mPCR) targeting 33 common pathogens
in addition to conventional laboratory investigation.
Information obtained from this study may be used as
a guidance for future empirical treatment for children
with similar conditions. Further, we will also be able to
evaluate the additional benefit of mPCR in identifying
potential pathogens causing CA-LTI.
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Materials and Methods

A prospective descriptive survey was conducted
among previously healthy children aged between 1
month to 15 years hospitalized at Queen Sirikit National
Institute of Child Health (QSNICH) with community
onset of sepsis with septic shock and/or pneumonia with
respiratory failure during the period between September
2014-October 2015. Sepsis was defined as cases with signs
of systemic inflammatory response plus a confirmed or
presumed infection according to the criteria proposed
by Goldstein and colleagues.' Septic shock was defined
clinically as sepsis cases with evidence of hypotension that
was not resolved despite adequate fluid resuscitation.™
Pneumonia was diagnosed clinically by the presence
of respiratory distress and abnormal lung auscultation
and pulmonary infiltrates on chest x-ray presumably
caused by infectious agent. All eligible subjects were
approached and those provided written informed consent
by caregivers were enrolled consecutive during the study
period. Clinical information and laboratory findings were
abstracted from medical records. Additional serum and/
or tracheal aspirate specimen (for those intubated) were
sent for pathogen identification using a commercially
available multiplex polymerase chain reaction (mPCR) at
the Armed Force Research Institute of Medical Science,
Bangkok, Thailand. The assay used in this study was FTD
Respiratory pathogens 33 (Fast-track Diagnostics Luxem-
bourg) which was based on multiplex one-step reverse

transcription polymerase chain reactions with probes for

Results

detecting 33 common respiratory pathogens (21 viruses,
11 bacteria, and 1 fungus). It was used with the Bio-Rad
CFX96 thermocycler and the SuperScript Ill Platinum
One-Step Quantitative RT-PCR System without ROX
(Invitrogen). The list of common pathogens included in this
assays is as follows: influenza A, B and C; parainfluenza
viruses 1, 2, 3 and 4; coronaviruses NL63, 229E, OC43 and
HKU1; human metapneumoviruses A and B; rhinovirus;
respiratory syncytial viruses (RSV) A and B; adenovirus;
enterovirus; parechovirus; bocavirus; cytomegalovirus;
Pneumocystis jirovecii (PCP); Mycoplasma pneumoniae;
Chlamydia pneumoniae; Streptococcus pneumoniae;
Haemophilus influenzae type B; Staphylococcus aureus;
Moraxella catarrhalis; Bordetella pertussis; Klebsiella
pneumoniae; Legionella spp.; Salmonella spp.; and
Haemophilus influenzae. The testing method was
performed according to the manufacturer’s instructions.
This assay has been reported to provide high diagnostic
performance with good Youden’s index, high positive
predictive and specificity value.”

In this study, organisms identified by conventional
blood culture and mPCR in serum (normally sterile site)
were regarded as causative pathogen. Organisms identified
in tracheal aspirates were considered as potential ones.
The data were descriptively analysed and reported. We
conducted a post hoc analysis.

The Research Ethical Committee of Queen Sirikit

National Institute of Child Health approved this study.

Table 1 Distribution of potential pathogens identified by multiplex PCR in sepsis cases (n=17)

Pathogens in sepsis cases n (%)
Types of organism identified in serum
Bocavirus 2(11.8)
Rhinovirus 2(11.8)
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Table 1 Distribution of potential pathogens identified by multiplex PCR in sepsis cases (n=17) (continue)

Pathogens in sepsis cases n (%)

Types of organism identified in tracheal aspirate
Haemophilus influenza 4 (23.5)
Rhinovirus 3(17.6)
Parainfluenza virus 2(11.8)
Moraxella cattarhalis 2(11.8)
Enterovirus 1(5.9)
Adenovirus 1(5.9)
Cytomegalovirus 1(5.9)
Streptococcus pneumoniae 1(5.9)

*PCR: polymerase chain reaction

A total of 79 cases were enrolled: n= 17 for
sepsis (21.5%) and n= 62 for pneumonia (78.5%). Nine
cases (11.4%) had one pathogen identified in serum
sample using mPCR: n=4 (23.5%) for sepsis and n=5
(8%) for pneumonia cases. Among 17 sepsis cases, the
pathogens identified in serum via mPCR were rhinovirus
and bocavirus, (n=2 each) (Table 1). One pathogen

identified by conventional blood culture, but not mPCR,

was Entercoccus faecalis which was not a part of multiplex
panel. One sepsis case (5.8%) had rhinovirus concurrent
identified in both blood and tracheal aspirates. In total,
using both mPCR and conventional blood culture,
causative pathogen were identified in 29.4 % (5/17) of
sepsis cases where viral pathogens were major organisms

associated with this condition (23.5%).

Table 2 Distribution of potential pathogens identified by multiplex PCR in pneumonia cases with respiratory failure

(n=62)
Pathogens in sepsis cases n (%)
Types of organism identified in serum
Bocavirus 2(3.2)
Salmonella sp, Haemophilus influenzae 1(1.6)
Haemophilus influenzae (nontypable) 1(1.6)
Legionella sp. 1(1.6)
Types of organism identified in tracheal aspirates
Haemophilus influenzae 10 (16.1)
Respiratory syncytial virus 9 (14.5)
Rhinovirus 8(12.9)
Streptococcus pneumoniae 7(11.3)
Moraxella catarrhalis 6 (9.7)
Parainfluenzae 3(4.8)
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Table 2 Distribution of potential pathogens identified b

(n=62) (continue)

y multiplex PCR in pneumonia cases with respiratory failure

Pathogens in sepsis cases n (%)
Pneumocystis jirovecii 2(3.2)
Klebsiella pnemoniae 2(3.2)
Staphylococcus aureus 2(3.2)
Cytomegalovirus 2(3.2)
Metapneumovirus (3.2)2
Adenovirus 1(1.6)
Enterovirus 1(1.6)
Influenza virus 1(1.6)

* Some cases had more than one organism identified, CAP: community-acquired pneumonia, PCR: polymerase chain reaction)

In 62 pneumonia cases, 8% (n=5) and 41.9%
(n= 26) had at least one potential pathogen identified
in serum and tracheal aspirates, respectively. While

bocavirus was the most common organism pathogens

identified in serum, H. influenzae (nontypable) was the
most commonly identified organism in tracheal aspirates
(16.1%), followed by RSV (14.5%) and rhinovirus (12.9%),
respectively (Table 2).

Table 3 Distribution of pathogens identified from tracheal aspirates by multiplex PCR

Tracheal aspirates Sepsis with shock (n=17) CAP with respiratory failure (n=62)

n (%) n (%)

At least one potential pathogen identified 9(47.1) 26 (41.9)

Single virus 3(17.6) 11 (17.7)

Multiple viruses 0(0) 2(3.2)

Single bacteria 1(5.9) 1(1.6)

Multiple bacteria 0(0) 1(1.6)

Mixed viruses and bacteria 4 (23.5) 11(17.7)

*CAP: community-acquired pneumonia; PCR: polymerase chain reaction

Table 3 demonstrates the patterns of pathogens
identified from tracheal aspirates where mixed virus
and bacteria were the most common pattern detected
followed by single virus for both groups.

The overall fatality rate were 2.5% (n=2) i.e., 5.9%

(1/17) among sepsis and 1.6% (1/62) among pneumonia

206 | M1sa1snsumisiwmng

cases. The potential pathogens identified in 2 fatal cases
were from tracheal aspirates including enterovirus in one
sepsis case and adenovirus plus Pneumocystis jirovecii in
one pneumonia case. We did not identified any potential
pathogens in serum, however, by either conventional

culture or mPCR in both fatal cases.



To explore some predictors for disease outcomes,
we conducted a post hoc analysis using using the
composite outcome of mortality and/or prolonged
hospitalization (more than 2-week duration) as a surrogate
for unfavourable outcome. The presence of viral and/or
bacterial pathogens in serum sample by either mPCR or
conventional culture did not appear to be associated with
poor outcome in both sepsis (RR 0.81, 95% CI=0.28, 2.36)
and pneumonia groups (RR = 0.63, 95% CI=0.11, 3.81) by
univariate analyses. Due to the limited number of cases,
we were unable to identify independent prognostic factors

in this sample.

Discussion

To reduce mortality of these two major life
threatening infections, local epidemiological data on
causative pathogen are essential to guide appropriate
empirical treatment. Nevertheless, data on etiological
agents for these conditions are limited especially in
resource-poor settings where sensitive diagnostic methods
are generally unavailable.

In general, the conventional blood culture
are considered a gold standard for the recovery of
bacterial pathogens. Nevertheless, the process is
generally hampered by a low degree of bacteraemia,
certain characteristics of the particular pathogens e.g.,
nonbacterial agents, presence of intracellular, fastidious,
or slow-growing types of organisms, prior antibiotic
exposure, limited volume of blood being obtained, timing
and method of collection."*® This study was, therefore,
set out to identify the potential pathogens of CA-LTI,
not typically captured by conventional culture system,
using molecular diagnoistic method. In addition, we also
would like to determine the additional benefit of mPCR
in providing an important insight on the etiology of this
condition. Our findings indicated that only one case (6%)
had positive blood culture which was an unusual cause of
sepsis i.e., Enterococcus fecalis. Further, despite the highly
sensitive molecular technology and severity of the sepsis
symptoms, the yield of this methods remained rather
low. In other words, approximately one fourth of sepsis

cases had potential pathogens identified in blood samples

by mPCR, all of which were viral organisms. Consistent
with existing literature that despite the potential benefit
of mPCR for pathogen detection in sepsis case, the
identification rate remained rather low."

In this study, human bocavirus was the leading
viral agent identified in blood samples from both sepsis
and pneumonia cases. According to the current review
published in 2016.” Indicated that HBoV mainly affects
infants aged 6-24 months with respiratory illness.'
However, according to Koch’s modified postulates, the
virus cannot yet be established as a causative pathogen
for human disease due to the lack of animal models and
specific cell line for in vitro viral replication'”"’In addition
to respiratory samples, bocavirus has been reported
to be detected in normally sterile site such as blood
and cerebrospinal fluid. As well as other biological and
environmental samples®”

Various reports demonstrated the role of viral
pathogens in causing sepsis-like illness with septic shock
in various population settings such as late onset-neonatal

%21 n one study, respiratory virus was detected

sepsis.
in 6.8% of sepsis cases.'® Further, enterovirus were
detected in 24% of blood samples of 139 neonates
admitted to hospital with sepsis-like illness with negative
bacterial cultures.”’ In addition, the outbreak of human
parechovirus type 3 (HPeV3) epidemic in Niigata, Japan
in 2014 has showed that 43 cases of HPcV3 infection
(with positive blood and/or cerebrospinal fluid PCR) were
diagnosed as having sepsis (79%), sepsis-like syndrome
(19%), or encephalitis with septic shock (2%).”” Another
report on Chikungunya outbreak in 2014 indicated that
5.6% of hospitalized cases developed severe sepsis or
septic shock and with 2.6% fatality rate.

Despite the higher sensitivity of PCR compared to
blood culture, limited data are available regarding the
significance of positive PCR without concurrent positive
blood culture results. Bloos and colleagues evaluated
the association of PCR status with disease severity in an
attempt to validate the significance of the positive nucleic
amplification without positive blood culture. In this studly,
there was a moderate concordance between blood

culture and PCR. They found that those with positive
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PCR had higher organ dysfunction scores and a trend
toward higher mortality rates (39.1% vs. 25.3% among
those with and without positive PCR, respectively). These
findings lend support to the notion that positive PCR was
clinically meaningful among sepsis cases.”

Among pneumonia cases, our findings were rather
in concordance with a recent meta-analysis on the role
of viral infection in childhood CAP i.e., rhinovirus, RSV and
bocavirus were the three most common viral pathogens.
In this review, the mixed infection was identified in 29.3%.
The detection rate of respiratory viruses varied with age
with 76.1% in patients aged 1 year or younger, 63.1% in
patients aged 2-5 years and 27.9% of patients aged > 6
years. More than half of viral infections were probably
concurrent with bacterial infections.”

Similarly, another related study indicated that the
use of mPCR including 23 pathogenic respiratory agents
in detecting respiratory virus in outpatient with acute
respiratory infections provided 54.3% positive results.'’
Additionally, the most prevalent viral pathogens were
influenza, human rhinovirus and RSV. The use of mPCR
increased the viral detection by 33.9% and uncovered a
larger number of respiratory viruses implicated in ARI cases
e.g., human coronavirus (HCoV) NL63 and HCoV HKU1.”

Further findings from a recent report from Thailand
among children with severe CAP also lend further support
to our findings.”® They found that the most commonly
isolated viral pathogens from nasopharyngeal secretion
were RSV (n = 22; 45.8%), rhinovirus (n = 11; 22.9%) and
adenovirus (n = 9; 18.7%)

Of note, although respiratory viruses were the
common organisms identified in our clinical samples,
influenza, the only viral pathogen with specific treatment,
was identified in tracheal aspirates in only 2 cases (2.5%)
suggesting potential minor impact of routine use of
oseltamivir in this population.

Limitations: The findings of this study should be
interpreted with caution due to the potential limitation as
follows. First, asymptomatic carriage or persistent infection
of common respiratory viruses causing CAP could be
found for several months among immunocompromised

individuals or patient with underlying respiratory
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diseases.”** Second, the viruses could be detected for
several days prior to the symptom onset as well as after
clinical recovery. In addition, children appear to have higher
level and longer duration of viral shedding compared to
adults. It is common belief that asymptomatic carrier of
these virus do not occur in healthy individuals outside
the abovementioned period. Nevertheless, subclinical or
mildly symptomatic infections are common which can be
easily unrecognized thus leading to diagnostic confusion.
In parallel, there is growing evidence that bacteria or its
component can be detected in blood of asymptomatic
individuals. Several studies have reported the detection
of bacterial DNA in blood from healthy subjects and
explained such detection as being secondary to carriage,
contamination, or simply a reservoir of low pathogenic
bacteria, commonly belonged to normal flora.***'
Kumar and colleagues attempted to determined
the prevalence of carriage of potential respiratory
pathogens in respiratory, skin, and blood samples from
243 asymptomatic children and adults using molecular
assay of 11 common viral and bacterial agents of
CAP and sepsis. The assay included influenza virus A,
influenza virus B, RSV A, RSV B, Mycoplasma pneumoniae,
Chlamydophila pneumoniae, Legionella pneumophila,
Legionella micdadei, Bordetella pertussis, Staphylococcus
aureus, and Streptococcus pneumoniae. The results
indicated that 21.7% of nasopharyngeal specimens,
11% of skin specimens, and 2% of serum specimens
from asymptomatic subjects tested positive for one or
more pathogens, with S. pneumoniae and S. aureus were
responsible for 89% of the positive results. This finding
indicated that asymptomatic carriage renders the use
of molecular assays problematic for the detection of S.
pneumoniae or S. aureus in upper respiratory samples
but there were virtually no carriage of the other nine viral
and bacterial pathogens. As a result, the identification
of these pathogens was unlikely to cause significant
diagnostic problem. Another important limitation of highly
sensitive amplification tests is DNA contamination of PCR
reagents and other laboratory materials.”® This poses an
especially challenging concern when trying to distinguish

a small degree of bacterial DNA in clinical samples and



contamination from specimen processing and testing
procedures.

Of important note, with advance molecular
technologies, viruses were increasingly isolated in
children and adults with pneumonia.”* Nevertheless,
the lack of standardization and substantial variation of
molecular testing have been criticized for its validity
and reproducibility. Therefore, it remained uncertain
to establish its clear etiologic role in this condition.”
For example, certain potential pathogens commonly
found in airway and/or sera of asymptomatic controls
rendering the difficulties in interpretation of results. In
addition, the role of viral-bacterial synergistic interactions
on the pathogenesis of the disease make it difficult to
reach the final conclusion regarding the role of these
organisms detected in respiratory airway. Therefore it
may be important to apply the molecular technology
concurrently in samples from both blood and respiratory
airway to establish the invasiveness of potential pathogens
as we have done in this study.

Despite potential weaknesses, this study provides
important insight into the etiology and guidance to
optimal intervention. Physicians tend to focus mainly
for the role of bacterial pathogens in serious infection
such as severe pneumonia and sepsis especially in young
children. Therefore, broad-spectrum antibiotics are likely
to be prescribed and rapidly escalated if there is no
significant improvement. Physicians are rather reluctant
to discontinue or step down despite the negative culture
due to the low sensitivity of conventional culture. The

increasing use of broad-spectrum antibiotics has led to the
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Abstract: Effect of Group Satir Model Based Program on
Self-esteem Enhancement of Amphetamine Dependence

in Compulsory Rehabilitation
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Background: Most amphetamine addicts are people with low self-esteem. Group counseling based on the
concept of Satir Model can increase self-esteem, leading them to the decision to stop using drugs. Objective:
The study aimed at investigating the effect of group Satir Model based program on self-esteem of amphetamine
dependence in compulsory rehabilitation. Method: This was pretest-posttest quasi-experimental. The participants
were 10 amphetamine dependence patients in compulsory rehabilitation at Thanyarak Khonkaen Hospital. They were
selected by purposive sampling from the 10 lowermost scores. The tools consisted of the Coopersmith Self-esteem
Inventory and the Group Satir Model based program. The program required 8 sessions of attendance, each session
lasted 60 minutes, two days a week. Wilcoxon Signed Rank Test was used in data analysis. Result: All participants were
male with the average age of 23 years old. Most of them were married (60%), had a secondary level of education
(60%), and worked as general laborers (65%). Before the experiment, the average score of self-esteem was 59.70
(SD=17.64), after the experiment the average score of self-esteem was 87.10 (SD=19.17). However, the subscales of
self-esteem on family and social aspects were significantly increased (p<.05). Conclusion: The Group Satir Model
based program could enhance the self-esteem of amphetamine dependence which would lead them to making
the right decisions and living productively without substance dependence.

Keywords: Group counseling, Satir model, Self-esteem, Amphetamine dependence, Compulsory rehabilitation
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