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viewmnidulsmevaaszysinsdauengUlisnuseiuanuulswedlsalagldseuuAnuen Regional 4 Triage
System (RATS) Hausidl w.¢.2556 lagUsrenAaNTEuVNINTIILAD Emergency Severity index (ESI) kag Canadian
Triage And Actity Scale (CTAS) Msfinwiiiiinguszasdifiofnuaugniesuazarmannsalunsiung Life-saving
intervention fRu5eu17HIUMIANNTBINBSTEUUARLENRATSIUSBULTIBURUSTUUES] uay CTAS
msAnuiidunisnuanuy Diagnostic study research é’]’ﬂv‘hﬁiﬂwmmaaizﬁ Imaﬁﬂm%ﬂwﬁvﬁﬁw%miﬁﬁm
anduiausifoudanauisiuesu w.a 2560 Jinsieinnugniesainnisliszuudauen RATS, ESI way CTASTIgndaueN
(Index test) W3suIiuiu Reference triage Seuszifiulasummdinvmansagniduiifionudeny 2 iusaz@nudoya
Wisuitsuuszansamlunisviiunensld Life-saving intervention fthaesgduil 1 mendsnisdnnsesieszuudauen
ftaevesiauTz Uy

Mndutietsun 200 AununwTmAAILTismsies RATSEAMNTIART 69.00% Tuniediaay
\Feamss ESI uag CTASTIAN 65.50% way 63.00% AMuddu dwsusedu 1 mafauenanusdans RATS, ESI uay CTAS &
AAmmiBsnss (Validity) 11nndn 70% RATS flenuiitssnsanniigalusedu 2-0 Tuvagi CTAS fanuiissnsann
figelusesu 1 A1 Diagnostic odds ratio (DOR) w84 RATS 51U 1 Wiy 408.50 (95%C: 48.44-3,444.95), 53U 2
WU 31.96 (95%Cl: 13.81-73.96) SzUUAAKEN RATS A1 Sensitivity, Specificity, Positive predictive value tag
Positive likelihood ratio qqﬁthixﬁu 1(70.37%, 99.42%, 95.00% waz 121.74 muasu) luvaeiivssansninnng
MUY Life-saving intervention YeaiENsEUUTINTA AUC = 0.7962 (95%Cl: 0.7324-0.8487) Szuufinuen RATS i
AnsfisssaazaugnddndiAssiumsdaueninasgunasiivssansawlunsdauenldflaeiamesedu 1 uazsedu
2 'Sﬂﬂgqmmmﬁwma Life-saving interventionlAf
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Comparison of accuracy between Regional 4 Triage System and Emergency severity
index and Canadian Triage and Acuity Scale in the emergency department

of Saraburi Hospital
Pitchaya Atiganyanan,M.D. Patcharee Duongthong,M.D.

Emergency department,Saraburi Hospital, Thailand Saraburi Hospital

Abstract
-

Saraburi Hospital has been using a triage system called the "Regional 4 Triage System" (R4TS) since
2013. R4TS was adapted from two standard triage systems, the Emergency Severity Index (ESI) and the Canadian
Triage and Acuity Scale (CTAS).

The purpose of this study was to investigate the accuracy and prediction of life-saving intervention in
level 1 triage of the R4TS compared with the ESI, and the CTAS.
This diagnostic accuracy study took place at Saraburi Hospital, collecting data from patients who visited the
Emergency Department in August and September 2021. Index cases (R4TS, CTAS, and ESI) were triaged at the
unit and compared to reference triage assessed by two highly experienced emergency physicians. Life-saving
interventions at level 1 triage were also collected and analyzed.

The study enrolled 200 participants. R4TS exhibited the highest overall validity at 69.00%, followed by
ESI at 65.00%, and CTAS at 63.00%. In level 1, RATS, ESI and CTAS had good validity above 70%. R4TS had the
highest validity in levels 2-4, while CTAS was highest at level 1. The diagnostic odds ratio for RATS was 408.50
(95% ClI: 48.44-3,444.95) at level 1 and 31.96 (95% CI: 13.81-73.96) at level 2. RATS showed the highest
sensitivity, specificity, positive predictive value, and positive likelihood ratio at level 1 (70.37%, 99.42%, 95.00%,
and 121.74%, respectively). Life-saving intervention prediction was consistent across all three systems (AUC =
0.7962; 95% Cl 0.7324-0.8487).

RATS demonstrates validity and accuracy similar to standard triage systems (ESI and CTAS). It excels,

particularly in level 1-2 triage, and exhibits a strong predictive capability for life-saving interventions.

Keywords: R4TS, Emergency Triage system, Validity, Diagnostic, Life-saving intervention, ESI, CTAS
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Acuity Scale(CTAS) 2 TneldluBeves Saraburi Emergency Severity Index (Saraburi ESI) (gﬂﬁ 1)I@Uf]€gﬂmﬁwﬂu
S¥UU Saraburi ESI @8 Danger zone vital signs luaglduaiiiusne, Pain scale ﬂju Hu Subjective data ®13vi1%#N13

Usziliudilenarainipfiouaiasnisuseiussesattugtiesedu 4, 5 Woawuiulvanwilbilidedeuseuld
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Tadeinu
wnltiudasifnssuiadn? JTRRUTTOTIN SO .
il Lodns Wit 1 oadmn Danger zone vital signs  ;
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\ =40
SzAU 5
— <92%
s:aU 3 [€—
Algh) pO

E‘U‘ﬁi 1 w@ngSaraburi Emergency Severity Index(Saraburi ESI)

sion Tud w.ei. 2556 FslimsuFugeszuunsiauenlngendedefives CTAS §eil Danger Zone Vital Signs (54
7i 2) flavidaanin soude ﬁmﬁsxqiwizL'?J'mmmsﬁwﬁ%’mau wsvendldvinliiinssuy Regional 4 Triage System
(R4TS)_vﬁ"a§1J1'7i 7 B'Tjagﬂﬁmﬂ%‘luiiawmmamawwuqmmwmm 4 quialagiu  21ANIITNUNIWITIUNTTU Systematic
review Up93¢UU Triage ﬁLﬂuuﬁmigﬁu CTAS wag ESI WUl Sensitivity 0.58-0.88 1uma:u High-urgency patient Wag Y
Specificity Tungu Low-urgency patient 0.64-0.98° wazdiAAaTlemse (Reliability) Wuin Kappa = 0.77; (95%Cl:
0.74 t0 0.80)° annsANYLUIBUTIEUUSEAVE A Mwes ESI U d-level Ramathibodi-nurse triage Tneld Muitldns ol
U84 Receiver operating characteristic (ROC) curve Tun19viurenisld life-saving interventionwud1 ESI 8 AUC 0.922
(95%Cl: 0.873 -0.969) Tuvaszdia-level Ramathibodi-nurse triage § AUC 0.813 (95%Cl: 0.752-0.873) laeilAu
wansnafudsdided fymeadn’ yenntuIINAsANEIUsYANEAINeS Japan
Acuity and Triage Scale JATS) Ssfifiunuunnain CTAS wuinisld JATS Sauduiusseningssiuresnisdaweniu
IMIINTUBULTINYIUA, ms%ﬂmﬁﬂwai{ﬂqa%ﬂqa wazszezIaluignduedlitedfgy ‘mdaam NNSANWIVD
Miguel L L‘éaamimmmmgﬂﬁm (Validity), Laganuuiue
(Reliability) ¥es ESI lutszmaaiilaslimsusuiisunsussifiuvemeuiafigadauenduunndiil

Usgaunmsainnnnindutilu Reference standard wuan & Sensitivity Tu s¥eu 1 windu100% (95%Cl: 99—
100%), 5¥AU 2 LN11UB0% (95%Cl: 75-85%), thag AU 3-5 LYINAUIT% (95%Cl: 94-100%) uonandl Anmsiugves
ESI sgminangnuiagafnkeniusnndiiussaunisaluinnindulaeud1ailag Adapted kappa (kc2) = 0.88 (95%Cl:
0.82-0.98)" 3nnsAnEes Lee JY lumsvnuszdvdammues CTAS luffasengannnin 65 Tlasnisanugnaesluns
iunensld Life Saving intervention #38n1511 Severity ¥09auld lagnuin CTAS a1nsaldlunisvinuennuguuse
vespuldlamduednsinasdiaunsaviutensld Lifesaving intervention lanlaedl Specificity 1¥11U96.3% (95%Cl:

95.39%-97.1%) d3U CTAS 526UL Wag Sensitivitysiniu97.9% (95%CI: 92.59%-99.7%) d1wsu CTAS sesus 2 dmsu
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Efl_l‘ﬁl 2 Regional 4 Triage System(R4TS)
| msAne
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1. Qﬂmﬁmﬁ";mnkawmmaﬁu

2. Qﬂmﬁinq@mﬁu (EMS) aaniu

3. Qﬂmﬁﬁfﬂm’[ﬁmﬁaﬁ@fﬂ%u

4. ;&"ﬂa Uﬁz&a@“ﬁmmnﬁaamw@?ﬂwuanLﬁiasams admit #3affFIMISNEUE
\UTaYANIAALEN th IAAALEN 1 31 Tasunnddszniin 1 au vmseauen RATS, ESI amuinmaiuaszyin CTAS
Toglfuatwaiadu CTAS nastu 2.0.1 Gadudaszdaminausnuasneuiasanses lumssafiuimsdnsnnsae
LenUad R4TS, ESI uaz CTAS ﬁammﬂﬁﬁmiﬁnﬂumsﬁ'ﬂLwﬂlunjﬂaUéfaLL@iﬁauLLa:mm:ﬁw pilot study
\iudayanidausn Reference Triage 119 RATS, ESI waz CTAS TaglFuwngizsmansanidundanudsimylu
manInausn 2 Vh'ulcﬂﬂﬁnmﬁagamwa"’amnmsa’immﬂQﬂwhﬂmsﬂumunwmﬁw
UWNEIFaIYNwT Reference Triage wWioumwuaLdudassdanNanITRaLINASILTA (index test) WINUWNES
sasvhuiianuinliasan azimanaaudinsnuanlddaayy

a’aumﬂ,ﬁuﬁagamwaa Life-Saving intervention G‘hLﬁumﬂ@Uﬁnmﬁagamﬂm‘i’amﬁmmu
Qﬂaﬂ@ﬂmiﬂumunmuﬁuu FIUNUNINT 1
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léu131n Pilot study lwinfl 31 w.A.2563 ﬁ‘im’mmjm“saﬂ’m 30 A% ﬁmmmmgn@i”awaﬁ:uun’n

faugn RATS ESI uaz CTAS 1laifiuuniy Reference triage Wu31320L RATS ESI uaz CTAS A39ruiy
Reference triage 53.33%, 53.33% Waz 73.33% eNNs1aL 111UsunIn STATA version 12.0 lag3T Two-
sample comparison of proportions WA Power 80%, A1 alpha = 0.05 (two side), proportion 1 =0.533, proportion
2= 0.733 lédwmmmametnsizinundinsdnsnanae 200 A

@ﬁ"amsqzﬁwamﬁﬁ'ﬂ))

v AY ' et ] Q/ s & 1 Qs
1. LLE‘T@NTGHE‘]‘W%j’]%"ﬂadﬂq&l@naEl’l\‘iLLﬂzﬂ’J’lﬂJ@]idﬂW’ﬂﬂdﬂ’liﬂ@]LLﬂﬂﬂix‘]LLiﬂ (Index test) 729113 R4TS nu ESI

W8z CTAS UazANULALINTY (Validity) 289n130auanNLa8zUIIANALNMIAALENE198Y (Reference test)
T INUAZRARIUI DA

2. WLEnanNULNKENVY RATS @28 Sensitivity, Specificity, Positive predictive value, Negative predictive
value W&z Likelihood ratio LAisUNL Reference Triage

3. e Diagnostic odd ratio (DOR) U84 R4TS uday szauLfiny nu ESI uaz CTAS lasld Logistic regression
analysis

4. duanaanuuaingn lun1Ivinmwe Life-Saving intervention 289 RATS 32@U 1 628 ROC curve

= cjﬂauﬁdaﬁaaﬂnTsaWﬂﬁunaé‘u (n=30)
= sjﬂwﬁ EMS 883y (n=15)
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- sjﬁauﬁdaﬁ‘ammnﬁamn'«njﬂwuan
Wasems admit wieddsImssnmn
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Reference triage R4TS, ESI and CTAS (n=200)

Life-saving intervention
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\wamsﬁﬂm )

nsRnwiifiginetadu 200 auUsEneumBmATIY 92 Ay inAds 108 AU 9Ngwde 47.79 = 22.52 U p1gties
flan 1 Duarerguniian 92 T Foyavhluvesitheuanademsnadl 1 4wy sedu 1 nsdnuenaturiana RATS, ESI uay
CTAS fldnarudisanss (Validity Junnndn 70% Taewuin CTAS ﬁmmwmﬁmmaqaﬁq@agﬁ 77.2T%E N5 T2AU 2
Wuin RATS flArmnuiiownssgeiian 71.79% luvneil ESI waz CTAS dfidnauiiieenseagil 68.67%uas 58.00%
AuddU FmFU 52U 3 uaz 4 wudnilAauiisensdduudazszuunisAaueniiindifseiy Fewudn RATS didn
AITlBansageanfi 59.42% uag 75.00% IRy dusu sdu 5 wudiiiswaudaslinnlunisfinenil wassien
AULTIBINTe 50.00%, 0.00% uas 27.27% audrdunaziilesunisanuenynssuudamuindiauiiisnsaves

RATSTAMNTIAT 69.00% dau ESI uag CTAS ANAsieanssil 65.50% wag 63.00% Auansu

R4TS  Reference  Valid % ESI  Reference Valid % CTAS  Reference Valid %
RATS Case  Validity ESI Case  Validity CTAS Case  Validity
Level 1 20 27 19 70.37 20 25 19 76.00 20 22 17 77.27
Level 2 65 78 56 71.79 70 83 57 68.67 a2 50 29 58.00
Level 3 66 69 41 59.42 64 68 38 55.88 69 68 40 58.82
Level 4 46 24 18 75.00 44 22 16 72.73 64 49 35 71.43
Level 5 3 2 1 50.00 2 2 0 0.00 5 11 3 27.27
Total 200 200 138 69.00 200 200 131 65.50 200 200 126 63.30

as1eil 1 dayarialuvesineging

AINABAARDITDY RATS @ 9AARLENIU RATS va9 Reference Triage 1A Kappa 0.5538 Tuvusd A
A0nAG0IYRY ESI i 9AAAKENTU ESI ¥4 Reference Triage {e1 Kappa 0.5065 uar A1uaenAdadves CTAS ol 3AAR
wenfiu CTAS 483 Reference Triage 31 Kappa 0.4861

A" Diagnostic Odd ratio ¥e4 RATS wlewfieuiiu Reference Triage wanafism15197 2 d1wsu sedu 1 wudia
Diagnostic odds ratio (DOR) @4 RATS wa ESI dA1gai1iud08.50 (95%Cl: 48.44-3,444.95), uag 550.99 (95%Cl:
62.95-6,822.45) maddy TuvaszdiCTAS Fén DOR 9gfl 116.00 (95%CI: 29.63-454.15)dm5U 58U 2 wuinA1 DOR v
RATS fiA1gaivinfiu31.96 (95%Cl: 13.81-73.96)@u ESI wag CTAS fif1 DOR jii 29.87 (95%Cl: 12.71-70.22) ua 5.57
(959%Cl: 2.80-11.07) AwiddU d1m3u 5efU 3 uar & WuUIIAY DOR e RATS gufigaiviiiu6.21 (95%CI: 3.25-11.88)
wa 15.86 (95%Cl: 5.78-43.47) a1ud1ay @15V 5¥aU 5 WUl DOR 983 RATS M11u98.00 (95%CI: 4.41-2,180.05)
M%mzﬁESI wag CTAS diA1 DOR 111111u0.00 (95%Cl: 0.00-0.00) wag 9.35 (95%Cl: 0.78-112.02) Aua16U

gsanslsaweuraassus
Un 38 QUUR 1 : W.A.2567 Vol.38 No. 1 Jonuory - June.2094




Level

RATS at  Ref RATS Ref ESI Ref CTAS

Triage Unit DOR 95%Cl DOR 95%Cl DOR 95%Cl

RATS levell 408.50 48.44-3,444.95 550.99  62.95-4,822.45 116.00 29.63-454.15
RATS level2 31.96 13.81-73.96 29.87 12.71-70.22 557 2.80-11.07
RATS level3 6.21 3.25-11.88 5.22 2.76-9.92 1.57 0.85-2.90
RATS leveld 15.86 5.78-43.47 13.16 4.76-36.37 3.78 1.86-7.69
RATS level5 98.00 4.41-2,180.05 0.00 0.00-0.00 9.35 0.78-112.02

(ﬂ’li’]d‘ﬁl 2 Diagnostic odds ratio 183 R4TS \iguNU Reference triage

1NAN3199 3 WudAn Specificity YeansanusyuuiiAgeluyn seAudILAT Sensitivity YeidansEUUTLIzlaT

qaﬁqmlu S¥AU 1 (70.37%, 76.00% Wag 77.27% AUasu) WuLiganuan Positive Predictive Value (PPV) 8919d13

all

suuiAngefianlu sedu 1(95.00%, 95.00% wag 85.00% ATE1RU) Positive Likelihood ratio vasviauszuUtuass]
Argafiaalu sedfU 1 (121.74, 133.00 uay 45.849 Mud1du) luned Negative likelihood ratio vesszuuAARENTisaL
yipfiAngegalu sedu 5 (0.505, 1.010 uag 0.735 Mua1sv) WulAednuiua Negative Predictive Value (NPV) vaq
sruuRAuBNTisay vilafiAgegalu s2AU 5 (99.49%, 98.99% uag 95.90% A1UA1GU) Area under the curve

(AUC) vasneanuszuutuasiiAgegalu seiu 1 (0.849, 0.877uaz 0.878 A1uaRU)

R4TS ESI CTAS

Sensitivity  70.37 71.79 59.42 75.00 50.00 76.00 68.67 55.88 72.73 0.00 7727 58.00 58.82 7143

Specificity  99.42 92.62 80.92 84.09 98.99 9943 88.89 80.30 84.27 98.99 9831 9133 78.03 80.79

PPV

NPV

LR+

LR-

AUC

95.00 86.15 62.12 39.13 33.33 95.00 8143 59.38 36.36 0.00 85.00 69.05 57.97 54.69
95.56 83.70 79.10 96.10 9949 96.67 80.00 77.94 96.15 98.99 9722 86.71 7863 89.71
121.74 9.73 3.1 4.714 4950 1330 6.18 2.83 4.62 0.00 4585 6.69 2.88 3.72
0.29 0.31 0.50 0.297 0.51 0.24 0.35 0.55 0.32 1.01 0.23 0.46 0.53 0.35
0.85 0.82 0.70 0.795 0.74 0.87 0.79 0.68 0.78 0.49 0.88 0.75 0.68 0.76

@A77 3 6N sensitivity, specificity, likelihood ratio of positive and negative test UaIL§azIzUU Triage

anuaansalumvinwe Life-saving intervention UaIN13AALENIZA 1 LRAIGINNTIIN 4 Uae 31.]“71' 3 lag
Wsuszuufausn Sanuaansalumsviung Life-saving intervention le¥infis (AUC = 0.7962; 95%Cl: 0.7324-
0.8487, Sensitivity 61.54%, Specificity 97.70%, Positive predictive value 80%, Negative predictive value 94.44%,
Positive Likelihood ratio 26.77 L8z Negative likelihood ratio0.39)
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27.27

98.94

60.00

95.90

25.77

0.73

0.63



ATNN 4 ANVRIITALUMTTEIIUE Life-saving intervention

Triage AUC 95%Cl Sensitivity  Specificity PPV NPV LR+ LR-
R4TS 0.7962 0.7324-0.8487 61.54% 97.70% 80%  94.44% 26.77 0.39
Levell
ESI 0.7962 0.7324-0.8487 61.54% 97.70% 80%  94.44% 26.77 0.39
Levell
CTAS 0.7962 0.7324-0.8487 61.54% 97.70% 80%  94.44% 26.77 0.39
Levell

go'

° 000 025 ‘ 075 100

0.50
1 - Specificity
Area under ROC curve = 0.7962

U 3 wans ROC curve @9 RATS 586U 1 AuMsvinung Life-saving intervention

&aﬁﬂswwamsﬁnm )

nsAnuEidunsdnwuuy Diagnostic accuracy research davhiiesaniau Tsmeunaasyyd S5uaungy
foghaitaau 200 au Wivdeya w andausniiviosgnidu uasldlsunsuduiagy STATA version 12.0 Tun1sduamany
gﬂé’awaaﬂfju Index test LLaxﬂzju Reference test

NA151971 1 leifieuiiu Reference Triage T3n1sfnuenUssinmdienriu wuinlu sedu 1 Amaandfiewsaes
R4TS fiu ESI oundn CTAS anauiiedann CTAS ldueunaiadulunisvinii Index test uaz Reference triage ¥inlsifiaau
AYAINUALANAULIFUYDINITANN BRI dmTun1svin Reference Triage vilasnisnuniunissilsuniendsUoe
Fmhweenantiesgniduuds damsiiudeya Life-saving intervention axnsgihaudis al nandminegisesnainiies
anidu dsdumngtasfiegluiosgnidudunanuagilon1aldsu Life-saving intervention sntuiilesangdagenad
gmaAsuudassgrnintssseneulsmenuiadiuly sedu 3 eussfiudessuudauennudl RATS SAranandiomnse
gﬁﬁajﬂ@ﬂiﬂﬁLaﬁlﬁﬁU CTAS uazgendn ESI pnadlesnilaifieudu ESI wdmdninausinisdauenidn seu 3 ves RATS 4
AazLEEANIIUENINTURATS §afinsviuneFesnis Admitnse observe iwhanlumssuunushodulunnsw

'
AAda

WL RATS ddnanuinssnssgigaenatdunannain RATS szau 2 NABNTWaRIALafvaIAIWIINIRTANY
WNEIATIFINIIMNIAAUENTHADY

gsanslsaweuIaassys
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wonaniiginuidannusanndod (Kappa) 3:%iN9M13AaLEN B 9AAALENNY Reference Triage PoINg
RATS, ESI uaz CTAS agjluizaulunansg 219 fa9uN1INMIIRALEN T g@ﬂ”@Lmﬂifuﬁﬂ@mmmfﬂimﬁﬂm 1 0%
Svorafivszsumanilumsnausnliinn uiiezlasunsinduwinudafiany

NaT197 2 ¢ DOR °uaaszuuﬁ'@Lmﬂﬁ%mm:uufuﬁmﬁauﬁﬁagolmﬂmww: szou 1anadunaanman
;j:ﬂ';u‘?nnﬁﬁmmmamvﬁammsﬁ'}ﬁ"ﬁ'@mu saununmrnIaansasflisudauserinld Test performance 284
20U 1 ﬁﬂsz§ﬂ%mw§auaﬂmﬂ1‘iﬁ'awmw DOR 1w 3zab 2 ﬁ@hggaﬁ'q@lu R4TS visftanaidunauineain msfi R4TS
SN ResuANULEIINIANNAZL B IALAETALUINNNINTZUUMIRALEN DN Laas iAW RATS JuszBnsawia
sl,umsﬂ”mwngﬂaUimm‘ww:aaiwﬁﬂumjwﬁﬁmwmmuﬂ% AU 1 WAL 20U 2 LTWAINUIZTLUNNIAGLEN
WIAIPIN

NNIAN®IVI Miguel L, Novo-mufioz MDM, Rodr A, Mar A, Mar E'wuindien Positive predictive value
289 ESI 5501 1-5 Aa 100.00, 65.00, 55.00, 65.00 Uaz 36.00 MUEEULTaBURUNWITHHGITA PPV 109 RATS
526U 1-5 Ao 95.00, 86.15, 62.12, 39.13 uaz 33.33 Geenlnatasnueniiu 526U 2 289 R4TS Afd1 PPV N
ILRZA1N Systematic review Uad Zachariasse JMUALATLEWUINAN Sensitivity luﬂaq'a,l High-urgency patient (3@ 1
Uz 2) ﬁﬂ"]a%ﬂu"ﬁ’m0.58-0.88“5\1Ll]%‘EJ‘LILﬁUULﬁUUﬂv‘]JG”IueJ"ﬁ’EJﬁWH’j”I RATS ¥20U 1 uaz 2 4 Sensitivity70.37uas
71.79mu§m°’uLLamﬁomwaa@ﬂﬁawaasf:uumsﬁ'@]Lmﬂf:ﬁumiﬂ”@Lmnmmgmé"uS]Lmzmﬂmﬁaﬁ 3 ¢ Positive
Likelihood ratio 189 520 1 vasnudszianuasmsnaugnilen > 10 Gsfiainsainiin strong effect §1M3UMTEUHN
Q’ﬂ'smﬁu 32U 1

MNANTIN 4 LLazgﬂ‘ﬁ 2 WU RATS 336U 1, ESI 336U 1 waz CTAS 326U 1 Ganusansalums
Yinune Life-saving intervention fdinniu Tawilen Area under the curve (AUC) 0.7962 (95%CI 0.7324-0.8487) {1
Sensitivity 61.54% Specificity 97.70%, Positive predictive value 80% a2 Negative predictive value 94.44% I@mfja
WisufisunumMI@nEnues Yuksen C7 ESI fien AUC 0.922 (95%Cl: 0.873 -0.969) sauwluamed 4-level
Ramathibodi-nurse triage 4 AUC 0.813 (95%Cl: 0.752-0.873) Wuinein AUC denuandnsnuasnlldsaraaziung
NININFIWI Life-saving interventionffin s Wasaaiensni lagnisd ”ﬁﬁﬁﬁ?’ﬂﬁﬁﬂﬂwnﬁﬂuﬁ'saL'smﬁ';j:ﬂ’m
adluwasgnilu 'lwum:ﬁmu%'sﬁuvlaivlﬁi:qﬁwnmﬁl,ﬁu Life-saving _interventionTatatn Gsluaminaonaaziiia
mmml,%aﬁamaamu%ﬂ@mﬁuﬁaga Life-saving interventionllUy Time-event research LLasziaLﬁﬂun”urmﬁnm
289 Lee JY %af@m’mmmmmad CTAS lumsviune Life-saving intervention wuind Sensitivity 96.3% (95%Cl:
95.3% to 97.1%) Waz Specificity 97.9% (95%Cl: 92.5% to 99.7%) lagwui1@ Sensitivity yosuisuiltosninuas
Lee oY’ onuiflunaunannanudsimalunsldueniiatu cTAS maqﬁ%’fa‘”ﬂﬂ%mu Index Wae Reference &N
Specificity fiainflanlnalALINUALIIUITLAING

Fairiavassnuiseiiusznevlusodumsdnunlu Single Center study@sdslailavindselulsinenunadng
Lﬁaammhoﬁv‘hmnﬁui&gaﬁmsﬁ:mmaa COVID-19 atayuusiludaniaaszys lidnTzaznalumisena
\lasandasdimiasrasauan COVID ATK LLaz@Taaﬁﬂwsﬁ'@LmﬂQﬂaﬂﬂﬁjmﬁmua:ﬂﬁjuﬁﬁm% COVID-19 vl,ﬂalma
asrauazwasuonlye 39limunsninszeznamssenssundudaudslunuispitld wananiu {8 COVID-19
pneumonia S35uWIMIMIsnENataazyinlinisviwg Life-saving intervention laifinsasalaizu fisfinnazana
Oxygen L1 Oxygen Saturation=88% (Misauanszautudarmamiesliunn 39ldsumasnenlasldud mask with
bag 10 LMP @a'lajléiu Life-saving intervention ﬁ%'m%'m'm’iﬁ'ﬂﬁﬁ;gﬂm coviD agﬂmm’i'{i’y 5% madrgﬂ'sﬂﬂﬂﬂum

'«a"ﬁmuﬁﬂaUﬁgmﬁmumﬁmzﬁu 5 f81waniies 5 an laglaniz ESI 526 Ja1anuiilesasarinniy o 59
amzdasldanuzdasdtlunulananmyidbaestoyaluszeal 5

IINKANTITY wuiﬁagamamuﬁ'ﬁm 95%Cl figaudranisdsanauddymlddomafssuadaaing
luswisoluauaa
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FUUMIAAUEN RATS Fanaisassuszanugnassindidssnunisdausninasguuasiidssinsnnly

ﬂ’liﬁ@]LL&lﬂQﬂ’JleﬁaIﬂUL%W’lzaii’]dédluizﬁu 1 UAZITAU 2 BnTemINNIArnuY Life-saving  interventionldd
uAsstumIfausnINaTIua

TuamaamnausnRawIMIsauen R4TS lagnssaridunedwituld azvhldazaindamsldmuuaziia
anuiissasalennniu
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AARNUIN

Regional 4 Triage system (RATS)

o

Aeun1sUsEiukazARLEN
1. General Appearance and Primary survey: Usgiiiu ABCD
2. Chief Complaint : §naueIn151
3. Vital sign and O2 sat: Indeyq et
4. Identify Risk factor: Usziflunzidesweagitremnliise
5. Identify Admission and Resource needs: Usidiuausndulunisueulsimeunaiazfansnens
szav 1 {Uheaniduingi (Resuscitation) lA5UN150TINUNMETILT
a. Airway yaAumglalivasnsis Apnea, Complete airway obstruction, Inspiratory and Expiratory stridor
b. Breathing szuunmsmelaiifesnismstamderiud suldun nmzmeleduman, Jer, meladn < 8ads visemelaiia
>26ﬂ%u’ﬂ, Oxygen Saturation < 90
c. Circulation ffthevhlavgawiu (cardiac arrest ), fihefiaglunnrdonieiionnisuanswesdon witesen o
W nszdunsedne, SBP < 90 mmHg lufflve) wie SBP <[ 70+(1ex2)] TudUhwergiieendy 107
d. Disability dstnuie Ligsh, Fui GCS < 8
e. nijensnssfidunssaann Tneiudiuthvemisnusingudn

Felunguiliinaglasu Life-saving intervention (LSI) fauandlugud 5

Life-saving Not life-saving
Airway/breathing * BVM ventilation Oxygen administration

e Intubation = nasal cannula

e Surgical airway * non-rebreather

* Emergent CPAP

* Emergent BiPAP

Electrical Therapy » Defibrillation Cardiac Monitor
* Emergent cardioversion
» External pacing

Procedures * Chest needle decompression Diagnostic Tests
* Pericardiocentesis *ECG
* Open thoracotomy * Labs
* Intraoseous access * Ultrasound

* FAST (Focused abdominal
scan for trauma)

Hemodynamics = Significant IV fluid resuscitation * |V access
* Blood administration * Saline lock for medications
» Control of major bleeding

Medications * Naloxone * ASA
* D50 ¢ |V nitroglycerin
* Dopamine * Antibiotics
* Atropine * Heparin
* Adenocard * Pain medications

* Respiratory treatments with
beta agonists

E‘Uﬁ 4 Life Saving intervention

| 9nsanslsaweutaassus
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s2AU 2 {U8RniauIuLse (Emergent) mslasunisnsianinunmdniglu 10uni Aegdreiideddinissnuniuuuims

FAST TRACK, fthefiidgsmndessensiauny, dsedunnuidndianad viselionnsvinguuss

a. fthwiifinnsdesmieivsy imadumelagaiu

b. ftheidssdensiinnzmeladuman (severe respiratory distress)
i wielads wnndn 2aafonit i Sat 02 < 94
iii. welalagldy accessory muscle 39l retraction*

c. 19 lungs ¢ wheezing %38 rhonchi

d. M@Uﬁ@/gﬂﬁﬂﬂﬂW@&ﬁﬁ’]ﬁU (Asthma/COPD exacerbation)

e. Yonfinide (Pneumonia)

. vvhaven (CHFVolume overload)

g Q’ﬂwﬁtﬁlm(ﬁiamilﬁmnz“ﬁaﬂ

i Fnas < asady/unit vide Tnas > 120a¥s/un7t Tugfluey
ii. UseiRideiionsnn
1) lowlwdeonunn (Massive hemoptysis)
2) dennantualiven (Epistaxis)
3) e nIeunsemeiduden (Gl hemorrhage)
4) ieneandNTYosnaniioneenyy pad 106U
h. Glasglow coma score 9 — 13

i. anusugantuszaiufionadudunsesedin

i. ngulsife1n1s SBP > 200mmHg %58 DBP > 130 mmHg vdringn 10undi

ii. mmé’fuiaﬁmqﬁqumq (Hypertensive emergency) SBP > 180 mm Hg

DBP > 110 mmHg 57uAU81115U99 End Organ Damage

j. fneniamgnan DTX < 60 mg% %38 DTX < 80 mg% Tauiuilenn1svesnniziinas

k. DKA/HHNS ( DTX > 2509amifunnaidnsasuntas)
L §thedn fivgadnud wasdii
m. @3 Anaphylaxis il shock
n. Angioedema 7igfwnelaléd
o. ftheTigndaiTfusuusadn
p. ftheiiasdeliFuiie vide Augnfvuun
g Athegnansndinsunudin
r. ftheuiadumiidymiumsueadiu
s. ffaefindndnasuiauaunlally Tnedlsile Shock
t. asde compartment syndrome
u. fUhealRme vialduninnd 25w uualy
v. flhogtRmmuiniduiomeiuuuunss

P ] ¢ 14 @ ¢ = I ool
w. §UIBAIATIANDIEATIN > 28dUAIN LAZDINITAUATIND

x. JUI8AIATIANIDEATIA > 208U Uavasduniig severe preeclampsia
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y. hanssduanungn

z. aednIBu

aa. gURvglundsfenssd Mdsstonisudis

bb. Uindaumyograadeuneu

cc. fthednny iiengAnssudasunUasiiingAinssugunsadssiensuinivreiiesuazspy

dd. Awa lab AnUnifienadusunsiefsdin BS,Na,KHCO3 Calcium,Het lactate
ee. fUneTiflon15UanguLss ( pain score > 7)) $auifU vital signs abnormality vieflennisliguauisegidlaegramils
soluil

i vidooen nie fudu Towhiu ii. IwasEInndn 100 /min

iii. BP > 160/90%3911nN31 Baseline iv. N3EdUNTEANY VITUYTE KAQNKATS

v. @nthuansnnnuduiinegiann wiesedld vi Buldlmaneimsian
ff. gflhetindayarudwlaisny Danger Zone Vital Sign
52AU 3 {UheRnidusewiy (Urgent) mastasunisnsiasnwniglu 30uil lagldisusadiule 235 asifenstidlnegng
wilidio
a. Usziiudghesndusdios Admit viedanneins siield mindudu Wieusedud slnefiorsananiadoiidamals
Ureiuuiliudies Admit viedunneinis

i. Yasedunalnnsuiadulann annely, nsediuannse, sapdn, daunie, gnung gnas, aay, Inmnnsadldla
} mnﬁgd > 6LUMT, 1‘1/\|‘W’1Q®, ’«Jiﬁj;’], @1anadu, Burn, Domestic violence

ii. Jadua1ulsaused16a DM, HT, Coronary artery Disease, CKD, Asthma, COPD, Cirrhosis, Malignancy, HIV,
Cerebrovascular accident

iii. Yadinuengfie 91y < 3ifounsa > 759
b. Yszdiunslininenns mnvsadunslimdnensidsuaumnnit 1edrstululsdedndusesui sdvldndnnisiu
n3ne1ns wuheiulunisfamsnensvesssuuAnien Saraburi ESI
4. 5zfu 4 fUhegniduligunse (Semi-Urgent) mslisunisnsannnely 199lue Aefiheildsunsussifiunsld
NINYINTNES 18819
5. 556U 5 fUhoaniduialy (Non-Urgent) 1unguiilisnduseddninensliiesgnidu mslisunisnsiamdsan

HUigszaudulasuNInTIILN uarsenTialaunuegsUaensy
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wolugtheiiinnevaenidenundvgdnuialdun anudulaings Jadutiadefiaunsamuaulduaginliansnsinisiin
amevaeadoauadvadnuatuld mifeiifednmanuduiuuessrduanudulafingsiunafnamevasaidonung
Tngjanuevosihelulsmeunaass Weutuitheeusilafingsadameuaass iitdnuasfiugulndidesiud
Lidnnneuaondonundingiinin srumuithefidrsmmsinm swuiedu 175 au wladunguéitias 35 au wagndgu
MuAN 140 A wusduauiulafinvesnguiisaasnidonunduadnueluiuiiiedonnzvasaidenundvy)
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The Relationship Between High Blood Pressure and the Occurrence of Aortic

Aneurysm Rupture; Case-control study in Saraburi hospital.
Poonyawaj Supannapong,l\/\.D.1 Ravipol Jurjai,l\/\.D.2
1Emergency Department, Panyananthaphikkhu Chonprathan Medical Center,Thailand

2Emergenc:y department,Saraburi Hospital, ThailandSaraburi Hospital

Abstract |

Introduction Aortic dissection is a medical emergency condition with a high mortality rate if left
untreated. Among patients with aortic dissection, a major risk factor is high blood pressure, which can be
managed. By controlling high blood pressure, the incidence of aortic dissection can be reduced.The research
conducted at Saraburi Hospital aims to study the correlation between high blood pressure levels and the
occurrence of aortic dissection when compared to individuals with hypertension possessing similar baseline
characteristics. A matched case-control study was conducted to investigate patients admitted to Saraburi
Hospital’s emergency room due to aortic dissection between January 2011 and December 2020. The research
compared blood pressure data among hypertensive patients in Saraburi Hospital’s hypertension clinic during
the same period. These patients were paired with a control group based on baseline characteristics, such as
gender, age range, blood pressure records from 5 years before aortic dissection diagnosis, smoking habit,
diabetes, hyperlipidemia, stroke, coronary heart disease, and regular medications.

Result In total, 175 patients participated in the study, divided into two groups: 35 patients with aortic dissection
and 140 individuals in the control group. The findings revealed that the blood pressure levels of the aortic
dissection group on the day of diagnosis were significantly higher than those of the control group [Adjusted
odds ratio (AOR): 1.04, 95% ClI: 1.01-1.08, p-value < 0.010]. When comparing blood pressure levels on the day of
diagnosis between the case group and the control group, it was statistically significant that the case group had a
significantly higher diagnosis of hypertensive emergencies than the control group. [Odd ratio (OR): 49.16, 95%Cl:
6.95-347.18, p-value < 0.010]) Management of elevated blood pressure levels and hypertensive emergencies,
particularly the reduction of systolic blood pressure, can help reduce the occurrence of aortic dissection at the

Saraburi hospital.
Keywords : Aortic dissection, Hypertension, Controlling high blood pressure, Blood pressure category,

Hypertensive crisis
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\‘U‘Vlﬁﬁ (Introduction) |

Aevaenidenuwadingdnann (Aortic dissection) Fennziifinisinviavemtmasnidonundessiniain
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nauwa N = 35 nauAuAu N = 140
v v

nauiAa 35 Au Jugngueiuay ludhsidu 1:4

35:140
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A15UATUBUAIUBI519NTY NRIULININUILUTILUTN5UTEEUANNUSUIUSIENRIIINAITAIATINLBNBLSIUINBU LD

Yo dey 1

Usglevisenisliuinisdvae yaanslansenindanislefedldegranunzan uagdisanainudssdsainiedlunisnsia

v
o v [ [

Fedemenddn fAnvIdlmwaulafnuaUinasdniagtaelasu (entrance surface dose : ESD) Andvddsn
USUau39d (exposure index : El) LLazmmé’uﬁuﬁ‘ﬁw’mﬁw%mm%’ﬁﬁﬁ’s@'ﬂwié’%’u AdTiE TS fu
AM15ITmesEne annsaen menasinsien naiusiusndeyasinnsaeninenaisinsnen toun wme eng
thwitin uazANLIUIMTINeNTRIFULINT AUSISETiRaftheldsy uerandriitauinused dresenmsdiily
yaneiay 1 mhenuidine Tsmenuieaszy3 lufulasnaissns susiun semmn 200 518 Gesausiud 1 ey

fwray eduil 30 Weuliguieu w.A. 2567 UIATIEToYa HANISANYINUNITATINONBSENTIBNLUM PA upright

A a1

Usinausedningdihelasuindedidwiniu 0.10 Sadinsd (SD = 0.04) dA1mdelndn 3 wiriu 0.22 Tadnsd eglunad

v
| v ado a v lalul

wasg1u awedulnaiidaidiauinasdeglugis (200 < Bl < 400) $1uu 198 A Andudesar 99.00 Ffiednd
ANz ANdMTURINUUNS fuusTiinruduiusuazdaaseuTunassdningielesuldun Anszuavasngu
1387 AUNUIVBINT DN LLaSﬁ’mﬁﬂ‘UENEE‘%IUU%mi (r = 0.965, 0.847 way 0.799 AWE1GU p-value < 0.001) lnsAl
Usinausaiiinginglésu sufstudernssuaaengminan muvvemsnen wasthviinifistu aunsaidouains

nensalUSunasEnRgUelasulafsil Y’ = -0.029 + 0.045x + 0.002t
o o w ¢ a U Ada Vi Py v ade a o
ANENAY AmenalsEnsisen Usunassdnigtielasu Advliinusunnsed

ARNUSUSEANUNY | Waugatna andiundag

NAUNUTEIMET lsmeunaaseys

W@l 18 puumAUTa 4 fuathninden sunewles Sminaszy3 18000
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A study of entrance surface dose and radiation dose from digital chest x-ray,
Saraburi Hospital.

Benjamas Sabankouy

Department of Radiology, Saraburi Hospital, Saraburi Province

‘bstra’

Despite the relatively low exposure of patients to chest radiography, cumulative radiation doses
directly affect bodily changes. In the Radiology Unit of Saraburi Hospital, there has been no previous
assessment of the entrance surface dose (ESD) from radiography. This study aims to optimize patient care by
raising staff awareness of proper radiation usage and reducing radiation risk in clinical diagnosis through an
examination of ESD, exposure index (El), and their association with various parameters of chest radiography.
Data collected from chest radiography include sex, age, and chest thickness. Analysis was conducted on the
ESD and El of 200 patients who received services in X-ray Room 1 on business days from March 1 to June 30,
2024. The results indicate that the ESD of PA upright chest X-ray examinations meets standard criteria, with an
average of 0.10 mGy (S.D. = 0.04) and a third quartile of 0.22 mGy. Most radiographs (99%) fall within an El range
of 200 < EI < 400, demonstrating an acceptable patient dose. The primary parameters correlated with and
regressed on ESD are mAs (milliampere-seconds), chest thickness, and body weight (r = 0.965, 0.847, and 0.799
respectively, p-value < 0.001). ESD increases when mAs, chest thickness, and body weight also increase. The
following prediction equation was derived: Y’ = -0.029 + 0.045x + 0.002t.

Keywords:  Chest radiograph, entrance skin dose (ESD), Exposure Index (El)
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Ui (Introduction)

NsEENIMeNBLIENTIeN (chest xray : CXR) anansavinlalaglidUasdu d1iusion nsiendnduusuiy

a

a o w o s 1% o Y% v v . . ' W 1 Y
1 fiansvesanSadendanaunasludeinuntiguie (posteroanterior : PA  upright) duiusunin tnetinded
nsunndagivunmnaialunisliuiunmssd (exposure technique) Usznaumerinlaliasigedn (peak kilovoltage :

kV) uagAnszuanaonamlian (miliampere-second : mAs) fiATedengisduansiunuusiazedety dnuuenes

a v =

anuazawinvesitie FehfenisimuamedalunisaianmiiasyilildnmadaunmilaefigUieldsuuiunnssd
Weedgn munann1sUesiudunsigainssdaina (as low as reasonably achievable : ALARA)  nan3fie A3

aumnaunalunisldau (ustification)  l¥uTuusidednanuigan (optimization)  uazlduiunueddesiign

o A Y

(minimization) Ha9anUsuussd@ndvlelasuinalaensaiunisiinaan19373nen danudunusinensaiuainuideslu

Y

ASAANANTENUNIGSIE anavibiinn1sasanUsuasdnudulusienie enafansiasuwlasasrtanigludneny
a | 1Y) ' Y a 2,3
2IMSTMANA1ITU wazaanabminuzisdluauiag

lunmsangnmmenaisdnswenvedsimeuiaassysldniosenasdlusyuudavia (digital radiography : DR) wag

o ¢

Tgnslivsunassduvumatinanusnsdngas ¥3e high kv technique nsiflsedausunassdngdUaelasuihlalagnis

drmauaziiusivsudeyauina @it uieldsu (entrance surface dose : ESD) Fasipdliiiiumusunmsaddnedaly

v a

' U daa o ¢ e{' v 4 v o ¢
mMsagnnssEitadumansuavduesseimalng 2566 ‘mwﬂ,a 0.4 mGy HarUNIFENITUNNYITABIAAATUAUNTNUDY

'
= o

o ol a | v ady  a v a . 56,7 < v I ¢ a Y a °
A madlneRasannAsiTaUTIwSE (exposure index : EN Faazdeveglunaeinuseminanuugii (El = 200-

400) Tun1sufiRaudenaniiiug Gilinelinnsfnwegisaziden waglaseiusunusdnduielasu siuvadsly

wuNElsenuNanIsaneagtadussuuinau

'
[ v aa

HAnwIannuaulafnuiAusinassd@ngUislasuainnisanenmmededdeinfifiamia (ESD) vesnmieneisd

4 v

V53990 wagen El Nliannnisienmieneisdnsnenvessuuinistulsmeiuiaaseys wWed1saaidnsivuadium

3

[ a

598 (exposure technique) TuzauiuguUIn1s wnzdumalulad wavldnmSdndaunimvseld vinwuiien

Y
USunauFadniaguaelasu A Bl gauiuinaeiding1n sgdedinsgimanngmisnisiazanusnanmalilauesgiu

o

sol iailunmsuiuuse mupuaunmeuuinig lildnmdreneddndaunmuar{Suuinmslasulsunasddesiian

witidndu afranudaeadelifiudsuuinig

W UIZENA
4

@ ¥

1. iiefnwAnduiainusunausad (exposure index : El) wagtUsunaussdnnaguielasu (entrance surface dose

- ESD) 91nN15818ANLeNTSENTII0N

v
[ v @

2. WefnwiAuduiussenineUSunus@nigtielasu uasadvidtinusunmed duarmaiimesainge

YBULANISANE

[V

nnsfnwAsaildun133deuuu Retrospective cohort study annuilusenudUaslussuvdearsmenisunnd
(picture archiving and communication system: PACS) ¥84nguaussdiven lsmeuiaaszys lngvinisanususuim

v ada v Vo v oady  a v o 2 v a 19 & | 2 = = o a
ianlN’JI’Q!‘U’JﬂiﬂﬁULLagﬂqﬂﬁjumﬁmﬂiﬂqmﬁﬁa ﬁdﬁ\ﬁzwlfsmLﬂ‘U‘iJEJaﬂaLLazmmmmsIJagamLLmuw 1 PUNUIAYN DIIUN 30

va o

Wouliquieu w.e. 2567 91u3u 200 518 HIdeladliunsAuinysinasEndtielasu waslinseivianuduiug
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Uszns Ae {5UU3N1sanenImeneLsdnsaten (chest PA upright) iesenasdnilununaiay 1 ngueussd

Y
=

e lsanerunaaseus U w.e. 2566

2

" w ' A Yo a | s . a v ¢ & '
NaNAIBYT AB l'}‘»lji‘U‘USﬂqiﬂ'WEJﬂ']WL'E]ﬂ‘ULﬁEJVli'N@ﬂ (chest PA Upl’lght) Vl‘Vi'E]\?LE]ﬂ‘ULiEJVl'J‘lUWN”IEJLaGU 1 N{INTUY
v Ao ] T o .:4 = = o o d a o 7
WdINyI IiﬂWEJ']U”Iaﬁi%'qu PBINENLFHIUN 1 1ABUNUIAN D3IUN 30 bPBUNOUIYU W.A. 2567 11J'JULLa3L'Ja’ﬁ']GUﬂ73W|’]uu

lnedideondulusunsa Gpower  TumsAuwinvuadegudmiunisnageunnuduiiusiieada pearson’s

o w

correlation fviun effect size w3oA1 correlation 181 0.3 (medium) MuunA1szAUTEEIAY O = 0.05 wazA1 power

8

(1- B) = 0.95 wagnmuaa1 p dmsuauugiuvan wiiu 0 A1 default 999 G*power  dmSUAT A wag B tuay

MUUAAT O = 0.05 LagA1muaAl B = 0.05 #30A1 power = 0.95 (1- B, 1 - 0.05 = 0.95) agldvunnsegnaedy 200
378 gaIAINULIARIeE1 Ty G*Power YB3 Power analysis for a one-sample correlation test AgldauufgIuman
wavaiAnadey fil

Ho:p =p, WU py =0 desudsdeiios 2 drliduiusiudadu

Hy:p > p, WU pg > 0.3 (medium effect size)

zl_a—zﬁ)z

YUINFIDYVDINISNARBUNIMAYI B n =3 + ( .
A

dle 8, = tanh™(p,) — tanh™(py)
tanh™(p,) = 0.5 In (1+ﬁ)

1-p

1+ po)
1-=po
Zi—q = 1.645 dmiu a=.05

Zg = —1.645 dwmiu B =.05 wio Power of test (1 —B) = 0.95

tanh™1(py) = 0.5 ln(

¢ v . . .
wnanNnAaLdn (Inclusion criteria)

o HuffuuimsanunungUasuen Wsuuinsanenimienasgvsasen (Chest PA upright) fiiesonaisdnall

UL 1

® 91y 20 - 70 U Lyidriouwe

o lildnsaindpanneianwsden

wnauaiAnaan (Exclusion criteria)
o sivinlalaveluduiiFoanisinu
o nsididisdeionesgn uazdiheiuenusdseetuizdndun
o wiwnssfuamdhumsteamenusEnsen (RInnsdunuel)
i3esiialunisdnennisd
1. in3enenatsdviadneniwiily (general) Wansiausi Canon Ju KXO-80SS S/N : G6D18Y2051 ¥unn 1,000
mA fif&sgean 150 kv $1u 1 13ea TiunsnsaUsaiiugunmussdd Tnsgudinermansnisunndi ¢ Smia
A3¥UT NIENTNASITUAY
2. uhuFuAW %30 Detector : CXDI-401C S/N :100106,210285

3. A3 TAAINNUIEIUAI99 90951978 (Caliber)
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Al 1 1p3esenasdriinaten iy uiuiun W kazlAIedininAuruIEILA99 939N (@1ngeluean)

1« nEuLTIEINeT lsameuaaseys

(Supsunisinwn

1. ey admiunisareninuazn1svinideungvienmuaidnulugieszesiiaiimue Alasunisaienin

Chest x-ray WaglUunauai inclusion criteria

2. Fadwiin uasTannunuesianedihe dmsunmsdienimisdnsasen faanumunainuiuuiediuiion
inferior angle of scapula YUY uFtuiindeya

3. InvigUag dmTunisanen nssdnsienmurinnsg v an

4. Farmnsfimesiiiendonistmuausinasdildlunisaen Weraussdndlain1o0 - 110 kv wasld

NsIAINIERATaanANLIAT (MAs) WUUnlulR %38 S¥UU automatic exposure control : AEC uagdufintoyasiig 4 13

5. thfeya 1M05390UANNYNABY ATUNIUYRIdaya uditnandunsmutunaunidesely

wuutufinteyadiuyanavesiSuusnisusenauig dwuil ina 81y Unin ANUVWIYeIsIaNIguTININTIa

v
v ad

Yo 3UUIN1g adalunsaieninmniedsd (Vp uag mAs) uarAdviddinusunased

nsAwIuAUGInasdngUagldsuannnisareninniededdeTaniamil

[ v

BasinaaUiinadiiogiieliu aneufidndnisunnduiselsinn’ (The American Association of
Physicists in Medicine) AAPM report No.31 (Published for the American Association of Physicsts in Medicine by
the American Institute of Physics standrdized methods for measuring diagnostic x-ray exposures. 2557)

naumsiwaludin y =1E-05x" + 0.001x — 0.0467 filsanguéineteansnisunndils

AIMAT Entrance Skin Air Kerma : ESAK 91ngns

ESAK:Y(d)xmAsx(

oD Y
FFD 1,

2
ESAK:Y(d)xmAsx[ﬂj

“ FFD —t¢t, —t
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5o Y(d) Idnnmsunudn x TuaunsTnaludeasen kvp Aldanmsifusiunndeya

FDD (Focus Detector Distance) = 50 l9URLU®S

FFD (Focal Film Distance) wiheiduauiams @usunisanenimenaisdnsiaen FFD = 180 wufiuns d1msu
ASANEAINLBNTLTEYBINBY FFD = 100 wuRunas)

t = anununvedthe wihadugufiuns

p
t, = 538% bucky mhetJumufiuns

Detector

J‘_ FFD

e |
Film tb

Al 2 uansnsdaesszegen 4 MianllunsfuuiUnusdiaagielitu
i - https://www.sciencedirect.com/science/article/pii/S168785072300211X

A1W3RIA1 Entrance Skin Dose : ESD lagn1saas ESAK ¢3gA1 BSF

2
vio ESD = Y(d)xmdsx| —L2P | « s
FFD

_tP

¥
= 1

BSF= Back Scatter Factor Arunantladessdasviounau Jusgivaunaissd kv, HVL wag phantom 14 Tu

Y

AsAnwIASIdenlydan BSF = 1.4

@ﬂsqzﬁmn

lumsinsenteyanselif@nwildlusunsuneuiiunes lun1sinseideyadldad Admssauniefnwdeys

U

I ' =

druyanavresuuints mndeyaludeyaseiiledld Aade (mean) wavdiuidesuunnnsgiu (standard deviation) A1
Sovaz (percentage) ludayauastiu Tdmaelnai 3 lunsmeanUSinasdniadUislasu nsmanuduiussening
AR SH1 fuUSuuSEnRUelasu (ESD) warAdudyinusunnsed (B) smedudsyansanduiusisnisves

LWy58U (Pearson’s product-moment correlation coefficient) LLaﬁLﬂiwﬁm‘iﬂmaawnqm (multiple regression

L \10 A 3 o Ao a o aNda v Yo
analysis)  iengnsaiadeninaserusinnsadntogiielasu

(‘msﬁn’)

dayanluvasdiuuinisareninienaisdnsien

o

AFuuinsanenimenasdvsnen dwlvglidumamediuau 102 518 Anludesas 51 fongwade 49.6 Y (SD =

a

17.22) fhimrdniades 53.80 Alandu (SD = 12.14)
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fifAuruRRevemIenInY 18.20 luRluns (SD = 2.39) Aausisdndliihgegn asin 110 kv uaz

ANsTuAvADNRMIIANRAY 2.28 mAs (SD = 0.73)

A1919% 1 wanaAeds ATeauuInTgIU ARNER UAZANEIER YDIAINNUIVBINTIEN ka1 T1Twasiun1saienIn

NoLsd N1 : NAUNUTEIMe lsmeuaaseys

viwitin a1g AMIVUIMINEn  AdnwAeAndludl  nszuavaaaamian
Chest PA (kg) @ (cm) (kVp) (mAs)
upright X (SD) X (SD) X (SD) X(SD) X (SD)
N = 200 Min-Max Min-Max Min-Max Min-Max Min-Max
53.80 (12.14)  49.60 (17.22) 18.20 (2.39) 110 2.28 (0.73)
40.00 - 75.00 22-170 15.00 - 22.00 110 1.80 - 3.60

YSunauSednaagUaglasuuasaduiidinusunuidainnisareninenatsdnsisen

NMINTINBNYUIENTIENIYY PA upright Usunaussdningdaelasuiadie 0.10 Zadinsd (SD = 0.04) Armielngd
3 YeaUSuausaaniaUaelasu Wi 0.22 mGy
M19199 2 wansA1lady ALTELUELINTEIN A1RNaR karAEdan YeUTINaTENRUElAsuINMIsaEnenLSE

N5398N 1 : NFuUTEINe) lsmeuaaseys

Ysuuedniaguaeglasu (mGy)

Chest PA upright
N = 200

X (SD) Min - Max Third quartile (mGy)
0.10 (0.04) 0.08 - 0.17 0.22

v
a1 v o

AMmenYLsENTIventuil PA upright dulvaiirdudyinusunnsdeyludiivanvay (200 < El < 400)

17U 198 A Aadusesay 99.00

A15199 3 LAnANRYEUIINSIUAsULUABIUSUNUSIEUASEN8 A INLDAYLTENTI9EN

7 : NRUTEINeT lsmeuiaaseys

Chest PA upright (n = 200) U Sovay

El > 400 2 1.00
(overexposure)

200 < El < 400 198 99.00

(acceptable range)

El < 200 0 0

(underexposure)

o o

U wazAInYlY

(v

ANFUNUSTENI1eAIUTHIUSENR U ld avsurusidannnisdieniniengisgnseen fiu

' a galeg
ATNIITIULADINANEN
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o w

ANTEUANABAAMLIAT (MAS) SianuduiusiumuSinuTd@ntagUielasu (ESD) (r = 0.965) agediuddgys

£

ad# (p-value < 0.001)

'
' ' uou

1 a £ U & o a v aaa v Yo 1 aa
ANAITUAUIUDINTINBN llﬂ'J']JJﬂiJWUﬁﬂUﬂ']UﬁﬂJWmiﬂﬁwmﬁﬁjﬂ'ﬂﬂlﬂiU (I’ = 0.847) 'E)EJ'N Y iy‘Vﬂ\‘iﬁﬂ(ﬂ (p—
value < 0.001)

o o

UminewEsuuTng fianuduius AU saan HagUelasu (r = 0.799) agaiifedAynisadi (p-value
< 0.001)

mAvesFuUINg fnnuduiusiuduinasdningiaeldsudesun = 0.152) sgradliud
value < 0.001)

@

yn9ais (p-

ANSEUANABAAMLIAT (MAs) Sianuduiusiesunnlufirniwmssiuduiuidyilainusuased () r = -0.208,
p-value = 0.003)

v

ANAMUNUIVDINT BN AANUduRusUasun luRAN 1R sItuIINAUARY T InUS U5 9E

(r =-0.326, p-value < 0.001)

v
a

U’MUH‘U’ENN?U‘Uiﬂ'ﬁ fauduiustesannluiianimseaiutnuiuaae i inusuusd

(r =-0.296, p-value < 0.001)

wazlnavesESuUIng liflanuduiusiuendvildiausuna (p-value = 0.317)

#1519 4 uanaANdNiusTEnIaSInasEnRUlATuInMsteneneLsEnTen Audnsivesndn

=

M naunuTeEIven lsmeuaaseys

ﬂ‘%mm%’aﬁﬁﬁwﬁﬂwlé’%’u (ESD) Anduiidausunded (B)
Chest PA upright
r p-value r p-value
ﬁ'misuawaaﬂ@mnm 0.965 < 0.001 -0.208 0.003
AUNUIVDING BN 0.847 < 0.001 -0.326 < 0.001
ﬁ'mﬁ'n 0.799 < 0.001 -0.296 < 0.001
LA 0.152 0.032 -0.071 0.317

U ada Y

AUTINaSERREe LU (ESD) Smnudisiudiudmsiiimesineg vesiuuinisaenimensisensasenii

U

a

PA upright Imaﬁﬁwé’uﬂszaw%mﬁuﬁuéwmmmﬁ’“u 0.965 uazannsangINsalAUTINMSETREE AT I6Fesas

93.1 pgeilitud1AgyNI9ada (p- value < 0.001) ﬁmmwmﬂLﬂﬁauuwmigﬂuiuﬂﬂswmﬂsajl,mﬁ’u +0.02
idlofionsandduussaninisonnosvesdaneinsal Wui1 AIURLIYEIMSIten tantin wazne lalauise

Wenﬂizﬁﬂ'wﬂ%mm’%’aﬁﬁﬁa@ﬂadé’%ﬂﬁ(p — value = 0.134, 0.907 uaz 0.195 AUHIAY) AU AMNTLUANABARAMLIA

ansanensalAUSInaTEnEEthelasuegdidudAnyneadia (p - value < 0.001)

14
v Yo A o a % a Yo

aun1snensaivinusdnifdelaudetAminiwesidnaunisluguazuuuduladed v = -0.029 +
0.045x + 0.002t
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A5 5 WaRINITIATIEinIsanneeienensali TS EnR UL laTy

=

M nauusEive lsmeuaaseys

3

fiauys b SE, B t p-value
ARl -.030 015 -1.954 052
ANTEUERAIAAMLIAN (X) 045 .002 917 24.759 .000
AMUKUIVRINTISON (1) .002 .001 .056 1.505 134

ArAafl - 0.029 SE., = + 0.020
R = .965; R = .931; F = 886.076; p-value = .000

)

[ aaUsme |

nsAnwIAsell AUSuusEniadelasuiewindu 0.10 mGy wazliAnAlelvdf 3 Wiiu 0.22 mGy 919
nanladn AvSunausdnRgUielasuannisaenmeneisdnsieeniia 200 18 danladAuaUSiusedandduns

agnnssdIdadenenisunngveslsendlng wa. 2566 751891uld (0.4 mGy) @9ARRBINUNISANYITBIRBIIN

¢ aa o o £

Y '3 YY) ) o I3 4 11 v ady  a v o
UNAUNINA, TIYVY ‘Ui?‘UﬂWE, ATUUN AFFRYNE, dUANA WNWYIATUUN LLATITNNTN ?qfﬂi‘i] LAEANAYUTINUTUIUIIEUD

q

AmEneLeNTLsENTIeNs Y 198 1w Antdudesas 99 eglurasiivEuuzii (200 < B < 400) WuRBIRUANTANW
¥93Us394 Wouuh 3%y Fvnssnsena uaztewes Wides msnwivesnguensdine: lsmeuiaauianssgnsiy
aszufa uagn1sAnwivesinaa egnavn " aderadeananimeiedlilunisdsnmiensisdnsseniléina
wanzan nande ToAanusadngliiiaif 110 kv Fsaglvfadnindsnugs fermnanzanzaags Wumadeadilily

nsarenmengsdduniaiuvul vilusadaunsansquiueivizudavdiulalndifeiu Jvilinmienaisdnle

o

annsauesiiuseandenlan melialazldmugivanssuanasngaiian (mAs) Aldvanlunisanenmides Jumnziu

'
[ I~

nstenmenesdveseitieiiinisndeulvl W oduigusian mediastinum el mAs snuTunuaEngUaelasy
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Association between reticulocyte production index and G-6-PD deficiency in

newborns at Saraburi hospital.

Janshine Kraisin
Hematology and Clinical Microscopy Department, Medical Technology and Clinical Pathology Division, Saraburi
Hospital, Saraburi Province.
(Abstract )

The enzyme Glucose-6-phosphate dehydrogenase (G-6-PD) is present in general cells throughout the
body and in red blood cells (RBCs). In RBCs, its role is to maintain cell stability. In cells with a nucleus, the
enzyme can be generated. G-6-PD enzyme deficiency is a highly prevalent genetic disorder, frequently found in
Thailand. It is a contributing factor to neonatal jaundice, and in severe cases, it can lead to brain damage and
acute hemolysis. The Reticulocyte Production Index (RPI) indicates the production of red blood cells in the
bone marrow compared to normal conditions. By calculating the corrected reticulocyte count and maturation
time, this study aimed to explore the relationship between RPI and G-6-PD enzyme deficiency, as well as the
prevalence of G-6-PD enzyme deficiency in newborns at Saraburi Hospital. The G-6-PD enzyme was analyzed
using the careSTART G6PD Biosensor, and hemoglobin (Hb) and hematocrit (Hct) were tested with the Sysmex
XN 3000 automatic blood analyzer. Blood samples from 295 newborns were examined at the Clinical
Hematology and Microscopy Laboratory, Saraburi Hospital.The study found no statistically significant difference
in RPI between the G-6-PD enzyme deficiency group and the normal G-6-PD group. However, significant
differences were observed in Hb and Hct values. G-6-PD enzyme deficiency was detected in 45 infants (15.25%),
with 77.78% being male and 22.22% female. In the normal G-6-PD group, there were 250 infants (84.75%), with
52.40% being male and 47.60% female. The RPI value in the G-6-PD deficiency group was > 3%, indicating
compensatory reticulocyte production to replace lost red blood cells. Additionally, when calculating the male-
to-female ratio in the G-6-PD deficiency group, it was found to be 3.5 to 1.This study provides insights into the
prevalence of G-6-PD deficiency in newborns at Saraburi Hospital and the relationship between Hemoglobin,
Hematocrit, Reticulocyte count, and G-6-PD deficiency. Furthermore, it offers preliminary predictions of bone

marrow function. This information can aidphysicians in caring for patients.
Keywords: G-6-PD deficiency, Hemoglobin, Hematocrit, Reticulocyte Production Index
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(%mﬁ{fﬂ (Materials & Method)
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10 578 (22.22%) AMNNTIATIRToyananTITlATIeitoulesl G-6-PD, Hemoglobin, Hematocrit Wag Reticulocyte
Production wu71 ineneiinnudves Deficiency gandnnands wansliiiuinnanisnsia G6PD dviuinameiiuwaliiy

flagnu Deficiency 1NNTUWANYI p= 0.0016 waz nquaensoteulysl G-6-PD uaznay G-6-PD Unf fiA1 RPI den

o o a

wansnafiuegalifideddgvneada (o = 0.512) wuen Hb wae Het Tunguniinniznseseulesl G-6-PD fiddiniingy G-

o

6-PD Unf aeslildAyvneada (o = 0.031 waz 0.042) muaiu fananslunised 1

o

M99 1 wAAIANUFIRLSIENIANA HaN1I0TIINTBURNSsERInguAIznsotoulel G-6-PD uaz

&y G-6-PD Uni

fruys Total Complete/Partial | Normal p-value
(n = 295) deficiency (n = 250)
(n = 45)
LINF 0.0016*
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NANTIATIAINNHRIUUANTS
Hemoglobin, ¢/dL (mean + SD) 16.98 + 2.51 1791 + 2.69 0.031
Hematocrit, % (mean + SD) 48.02 + 6.97 50.39 + 7.12 0.042
Reticulocyte production index, % 2.99 +1.81 415+ 1.12 0.512
(mean + SD)
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