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Abstract

Syphilis was a sexually transmitted disease that caused severe complications, including
neurosyphilis and congenital syphilis in infants born to infected mothers. Two primary screening
approaches for detecting syphilis were the traditional and reverse algorithms. This research aimed to
compare the efficacy of these algorithms in pregnant women and their sexual partners at Wichianburi
Hospital between March and October 2023, covering 880 cases. In the traditional algorithm, blood
samples were initially tested using the Rapid Plasma Reagin (RPR) test, and if reactive, a titer test
followed. The reverse algorithm began with the Anti-TP test (initial TT) using an automatic analyzer
that provided results based on the Cut-Off Index (C.O.)). If positive, the RPR test was conducted, and if
reactive, a titer test was performed, if the result was negative, the TPHA test (second TT) was carried
out. Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), positive
likelihood ratio (LR+), and the comparison of RPR titer with C.O.l. values were analyzed. The study
revealed that the reverse algorithm demonstrated superior sensitivity at 100% compared to the
traditional algorithm's 77.8%, while both methods shared a specificity of 99.9%. The reverse algorithm's
PPV, NPV, and LR+ were higher, at 94.7%, 100.0%, and 862.0, respectively, compared to 93.3%, 99.5%,
and 670.4 for the traditional method. Out of 18 patients diagnosed with syphilis, the reverse algorithm
detected all cases, whereas the traditional algorithm identified only 14, resulting in 4 false negatives.
Among 862 non-syphilitic patients, one false positive occurred with the reverse algorithm. The false
negatives in the traditional method corresponded to cases with C.O.l. values below 30, while patients
with an RPR titer of 1:32 had C.O.. values exceeding 100. In conclusion, the reverse algorithm was
shown to be more effective than the traditional method, detecting more infected individuals and
offering better diagnostic opportunities. Thus, it is recommended for syphilis screening to reduce risks

of misdiagnosis, missed treatment opportunities, and congenital disabilities.

Keywords: Syphilis, Traditional Algorithms, Reverse Algorithms
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measurement) SEUINNANITATIVAILITUUY
FuRy (Traditional ~ algorithm) wagtuUdauna
(Reverse algorithm)

2.3 A1Aula (sensitivity), AINUE UNIE
(specificity),mstazidudigiasazidulsn
s3alenisnsaliinauan (Positive Predictive
Value: PPV), mmu'wzLﬂuﬁé’ﬂwhﬂﬁlﬂu‘hﬂ
dlonsasalinaduau (negative predictive
value: NPV), 8asndruvesanuuiaziduves
mamimamﬁumn‘luéﬁLﬁu‘[iﬂuﬁsmﬁsuﬁu
glsiidulsa(Positive Likelihood Ratio: LR+)
[12-14] Fwsvenlemalunisitade
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2.4 WSsuguAICut-Off Index
(C.O.1) ¥9an159523 Anti TP wag RPR titer

FaNAITUINTUISYSTTH
nuTeildunsinnsanuarsuses

INAUYATINNITATETITUNISANYIIT8TU

uywdlsmeuamysysel salasansde

15-2566 5o ¥uil 10 wWwey 2566

NANISANEN
nan1sAneIN1sIUSeuLNiguUsEand
ANN5ASI9RANS0ITHAARBTRUUUA LAY
waruvudeuniclungedensssuas
Aunaduius uansdeyadwiolud

A15°99 1 Jeyailuremdaninssiuasamaduiusiid1sun1snsiadansedilaa

dayavaly U Jouaz
LN N9 618 70.2
Y18 262 29.8
a1 Weoeni1 20 Y 90 10.2
20 - 351 629 715
11N 35 U 161 18.3
dnsn1sinw naNUTENUEUN N 696 79.0
Usznudany 152 17.3
aTafn15U151N"T 21 2.4
B9 (W ed) 11 13

NToyanennsisuazanadunus

MUIFUNITNTIVAANTDITNAFI1WIU 880 ¢
I3 A A I3

NWULTULWARGINNIHNINATIA WA LNAYIe

(AnAdumiug) Souas70.2, way 29.8a1uH1AU

918%aeNI1 20 U,20 - 35 Uuazunnin 35 U

¥

Andudesay 10.2, 71.5 uay 18.3 AUAIAU
ﬁw%ﬂﬁ%’ﬂmwmmaLﬁuwé’ﬂﬂszﬁuqmmw,
Useudanu,afafnistisneniswagdus (g
f17) Anludeay 79.0, 17.3, 2.4 uag 1.3

AIUAIAU

A9199 2 HANTATINANAUINUATHAAUAILIDULUUALAN (Traditional algorithm) Lazisuuu

§9UN9 (Reverse algorithm)

N15ASIVANNTDITNAALUUALAY

NANISATIVAANTDY

(Traditional algorithm)

N15MN529AANTDITNAFLUUTDUNIS
(Reverse algorithm)

Positive result

Negative result

1.6% (14/880)
98.4% (866/880)

2.0% (18/880)
98.0% (862/880)
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result) 31AN1S
AIVAANTBITNAZWUUALAN 14 578 (3088
1.6) kAZWUVEDUNNG 18978 (508aL 2.0) Wuka

WUNauIn (Positive

AUINNTHTIVAANTDT AR ALUUALLAN 866 518
(5p8ay 98.4) LATLUUIDUNIG 862 518

(508@z 98.0)

A19197 3 ANUEDAARDITTIINNANIIATINIYIBUUUANAL (Traditional algorithm) az

wuudauns(Reverse algorithm)

wuUdoune
(Reverse algorithm) 594
NaUIN Naau
WUURIAY NaUIN 14 0 14
(Traditional Naau 4 862 866
algorithm) 394 18 862 880

NUNANTITRTIVANNTDITWRFVIILLUU
AUALLAZLUUEDUNN TiNaUINEDAAADINY
14 S19NAAUADNAADINY 862 S18 NANITATID

LLUU‘EEJIEJMW’NL‘?]UU'JﬂLLﬁiNaﬂﬁiﬁli'ﬂﬁ]LLUUﬁﬂLaN

Wuav 4 919 wazlinuseladlvinanisasa

LLUUEQJJ’EJIWI’NL‘TJU@ULLGiNﬂﬂ’]iG]i’JQLLUUﬁJ\?LaM

Wuuan

A19719% 4 Sensitivity, Specificity, PPV, NPV ey LR+ 1993501501528 WadLUUAILAL

n133tadelsndnaE

Disease No disease Total

WNAUIN 14 1 15

HNan3IR NaaU 4 861 865

Total 18 862 880
Sensitivity 14/(14+4) 77.8 %
Specificity 861/(1+861) 99.9 %
Positive Predictive Value (PPV) 14/(14+1) 93.3 %
Negative Predictive Value (NPV) 861/(4+861) 99.5 %

Positive Likelihood Ratio (LR+) (14x862)/(1x18) 670.4
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A15R5298NAan 83 TuuunaLAul A WaY LR+NAU 77.8% , 99.9% , 93.3%
NAUIN 14 578 NAAU 861 1518 WATNAAUADY 99.5% Way 670.4 MIUASU
4 910 $AnSensitivity, Specificity, PPV, NPV

A1519fl 5 Sensitivity, Specificity, PPV, NPV 18y LR+ 989351190719 UUEDUN

153092 sATNAE

Disease No disease Total
NAUIN 18 1 19
NI NaaUu 0 861 861
Total 18 862 880
Sensitivity 18/(18+0) 100.0%
Specificity 861/(1+861) 99.9%
Positive Predictive Value (PPV) 18/(18+1) 94.7%
Negative Predictive Value (NPV) 861/(0+861) 100.0%
Positive Likelihood Ratio (LR+) (18x862)/(1x18) 862.0
N19M 929 NdaA 187 UU Vo UN19LA 1 57wdlen Sensitivity, Specificity, PPV, NPV
WNAUIN 18 518 WaAaU 861518 LaZNAUINAN LAy LR+L'VII']f°ﬁJ].OO.O%, 99.9%, 94.7%,

100.0% wag 862.0 MUAIAU

A15197 6 LUSBULTiBUAY Cut-Off Index (C.O.1) A5A52a Anti TP way RPR Titer

Ao 0 (LAY RPR Titer
Cut-Off Index

(C.O.) sample  NR 1:1 1:2 1:4 1:8 1:16  1:32
1-20 2 2

21-30 4 2 2

31-40 ) , 1

41-50 0

51-60 { .

61-100 5 ,

>100 7 2 2 3
59U 18 q 2 3 3 5 1 3
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fUnelsedaad U 4 51 Aiflua RPR
\Uuau (NonReactive) A1 COl  a0IWans
P99 Anti TP Tutia9 1-20 waw 21-30 9g9ay 2
578, RPR wWa Reactive titer 1:1 917w 2 578dlAn
COJ Tuts 2130 Tiedesse, Wa Reactive titer
1:2 999U 3 578 1A COI Tuga3 51-60 = 1 uag
61-100 = 2 578, W@ Reactive titer 1:4 37113U 3
578 A1 COJ 1w 31-40 = 1 Way >100 = 2
378, W@ Reactive titer 1:8 97u 2 518 dA1 CO.l
>100 113 2 18, Ha Reactive titer 1:16 $11u 1
578 §iA CO. w9 31-40 uag wa Reactive titer
1:32 $1uau 3 3 fid1 COJ >100 713 3 18

321508
PMNMTUINANIATIIAANTBelUUTEE Y
UsganSarwieuiunisitadelsadaalae
WAT1E AUl (sensitivity), ANTILNTE
(specificity), Anmtaztdudigusazidulsa
s3ailonsasaaliinauin (Positive Predictive
Value: PPV), mmu'wzL“fﬁluﬁﬁﬂaﬂﬂé’lﬂuﬁﬂ
dlonsasialinaduau (Negative Predictive
Value: NPV) wagdnsiaiuveaninuiiazdu
vomamnnaduuinlugiidulsasuiiou
ﬁuéﬁlﬂilﬂﬂﬁﬂ (Positive Likelihood Ratio:
LR+) NUIINITATIVAANTDIIGUUUGBUNIE
mslinisleisufuisuuus Ay Ao 100 %,
77.8% snudeiu wuneds dUaedulsnasy
Iamaﬁmamsmm%ﬂﬁwamﬂﬁqaﬂdw Y880

nsagydelenialunssnyinsizangUaglaile

v
(% v

% aa < o Y Y =l

Sumsitladeiemdulsaagin g Ui gede
lannd P19@9935UAIAIUTUNIEVNAY
AD 99.9%

Predictive Value, PPV) @1N1SYINUNgHaaUy

AINISIUIENAUIN(Positive
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(Negative Predictive Value, NPV) Lazdfsdiuvad
ashaziduvemanisasaiduuinlugidy
TsawSeuiisuiugiliidulsadevaenlonia
Tun193tadu(Positive Likelihood Ratio: LR+)
YoIBUUUTDUNINEAT 94.7, 100.0 Lag 862.0
qaﬂdﬁ%uwégmﬁuﬁa 93.3, 99.5 way 670.4
AIUAINU LEAIINIDLUUTDUNIIUIUDALENE
Tumsidedeldrniisuuunai
mﬂmamiﬁﬂmﬁﬂasﬁlﬁ%’umﬁﬁﬁ]ﬁa
MIulsadRaa $1uau 18 518 WUIN1IATI
ANNSDIANIEATUUUTBUNIY (reverse
algorithm) 1navanstaun Tuwnizdinisnsia
FreAsuuus LAY (traditional algorithm) #
NAUINLAEY 14 578 laeiinnaauais (false
negative) $1UIU 4 318 Feerainaindasidn
Y9IN1991599 RPR (Rapid Plasma Reagin) o8

\Jun15m59911 Reagin  antibodies 1l

3 ' & . 1
UN1EABDLYD Treponema  pallidum L@
MOUAUDIADNITONLAUTDILUDLEDNTONNT
MaeLwad n15M9I9 RPR - Jadlaanulasinlu
AUteegluszerusnisuYeIn1sinlle
(primary  syphilis)  "3oluszuzurls (latent

.. Y 1 o X ¢
syphilis)  #laifienns Nl Usangnsed
prozone  phenomenon  FANINTEAU

a aal a 3 = =~ a o
weuAvarnawiuly eradudnanvemilaivi
TAnnaauals lnolan1zglunQefinssni

ANANAUNLUUIINNITNTEAUTDIMIINIUATIA

Y 9

a

TungugUaenlisunmsitadenlddulsediiaa
U 862 518 NNSHTIVAANTDIAILITHUU
o g v

JoUuN19ny 1 srenlinauvinaiy (false
positive) FIUAAIINNITATIINILOURAUDARDF
\Wo Treponema pallidum lasnss 5do1aln
wavdntugasdndenazlasun1sinyiau
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Wenda esanueufveffinanaiusans
oglusrengldudilaifimsindelutiagtulis)

PMNNSANYIUIEULABUAT RPR Titer
fAiuA1 Cut-Off Index (CO.) U89 Anti-Treponema
pallidum (Anti-TP) wuingihe 4 18 Mvia
aual (false negative) 21NN1301523628735
LUUSaRTTailen C.OL. Hesndn 30 was
A1 RPR Titer ol 1:32 lunaugigionilan
C.O.L A9 100 siavaim §iA RPR Titer g4
avvoulimiuianuduiuslufianiaseaiy
3%I9A1 RPR Titer tagA1 C.O.J. U949 Anti-
TP d1wsunisulanasinia3esnsiasmiulia
A1 COL < 1.00 agsreaunaldu Negative
Tuvgizdien COL > 1.00 9zs1eunaiiy
Positive pziﬂwﬁﬁm RPR Titer ¢ @eduius
fupn COlL e flenalinaauaia (false
negative) g4 laglanzlunsdliogluszozun
vioszorianiEuveImsfnite v fiuaeiis
A1 RPR Titer a9 Faduusiiuan CO.. g dn
wulugihedulsadfldaass nsiaszi
Fanandldiiuteninudidyvesnislden
CO.l uag RPR Titer saudulun1sdavan
Tomanisianaauaituasifinanuwdugly
iRl as

ayluazdalauauue
ANSANYILNUIINISHTIIAANT D

FRAABUUIoUNIITUTEANTAINANITLUY

(% (%
v a

AALAL P9t FIAITUNITNIINTINANNTBIT A
wuvgounisuldlunisnsiadansoslumnegs
AaAsTALazanAduUsS 1eanAuFedly

nylladeianain annisgadelonialunis
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q
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Abstract

This study aimed to evaluate the operational procedures of the melioidosis surveillance
system, including both quantitative and qualitative characteristics, and to provide recommendations
for improving the surveillance system at Satuk Hospital. The study employed a cross-sectional design
using both qualitative and quantitative methods. For qualitative outcomes, in-depth interviews were
conducted using semi-structured questionnaires designed by the researcher, and data were analyzed
through content analysis. For the quantitative aspect, patient records from Satuk Hospital were
reviewed for the period from January 1 to December 31, 2023, involving 965 patients, based on
specific ICD-10 codes related to melioidosis. Data analysis was performed using Microsoft Excel, with
results presented as frequencies and percentages. The findings revealed that most staff members
accepted the reporting system as straightforward and adaptable to changes in disease definitions.
Additionally, the reporting process was efficient, with good substitutability among reporters. Regarding
the surveillance system's evaluation based on the Epidemiology Division’s definitions, sensitivity was
found to be 25% (2/8), and positive predictive value was 22.2% (2/9). When evaluated according to
Satuk Hospital's criteria, sensitivity was 10.16% (6/59), and the positive predictive value was 66.7%
(6/9). The completeness of data for key variables such as gender, age, and patient’s address during
illness was 100% accurate (9/9). However, discrepancies were found in the data for the onset date of
illness and diagnostic codes, with errors at 55.5% (5/9) and 22.2% (2/9), respectively. Timely reporting
within 7 days was achieved at 77.7% (7/9). Overall, the study identified limitations in the reporting
system’s coverage, as well as in sensitivity and positive predictive value. Recommendations include
continuous monitoring and follow-up of patients, as well as regular data reviews to ensure accurate

reporting and enhance the effectiveness of the surveillance system.

Keywords: Keywords: Surveillance System Evaluation, Melioidosis, Satuk Hospital.
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enuUe 415 518 Anudnstie 26.3 se
Uszunsuauay taelionsivignie 1.9 ¢e
USENIUAUAY LagINTIENUUBITZUULENTE IS
NNTEUININET 506 U 2566  Lsanenunaann
finenuiUslsdesslnda 4 518 Anludna
tUheievay 3.6 aeuszvinsiauay Lagldnu
eNUNESTIN6]

msihsyTsenssaaudueiodlon
Tesdmnuifidrdguard ndulunsiieses
anunsaiuasifudiuniweswnsnisiety
wazauAulsa Useimnelnedissuuisealsn 5.
506 ariwualaaunetunarinnstuiindeya
mudasmenuilonulsa lsawdessladadu
wilslulsafigoadss Sauassliunsssnuse
Wal 72 Fafl ICD-10 i A24.1 — A24.4 usInNS
nunIndaIunIsailsaluaesslnddveg
I5angunaaan U25 66 WUINNNSIIEULIALLE
sotladasmnindneunth Sweraldleanunmsal
Auvaswesitud dsenaililiiamnsonsiadu
wmsaiRnunfvedsauResslndaluiiuf uay
AINAlTNITULIUADUNTBNITANAUNINTANS
Hosturunalselaiviusiomnnsnl Sntasunea
Andeflundwiriidifnydsoraiinudeciioy
AeliAnlsARmd s nMsdudaRuLavn 1wy Tsa
waneslndala

mMsUsziuszuurnszTasa WunadSni
NYNANTIUNTEUIUNITVDINTA MU 527
Tsausog19lsAnunuln Tsanenuiaamndslal
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wedinsussidiuszuuihseilsamieeslada
Fattu fvhnsfneisdieuadlafiasssdiussoy
whsridlsrudensladavedlsimenuiaain Jawrin
yF5u8U2566 Tneilinguszasdiilewssanszuy
sz ialen Usudlunadnunisdwann laun
mslfidUselon msvossuvesifedes A
91 AN LA PILLABISTUY S0
Useiunauanuasdelsana aun Aranul A
WEINTUUIN ANUVULIAT ATUATUNIUYBINTS
80U A mveyalusenulazay
fauny uasielidaiauouurlumsuiulssszuy
whszldsnu@Eestladauedsmenuiadin

Tauazismsfn
NINSANILUUNIARAIS (Cross-
sectional study) Tulsswenuaain suneamn
Jaminy3sug svpzianlunisanudaud Yud
30 WOAINIBUW 2566 - 10 @9AN 2567 Lag
Anen oal)
1. MINTIUUITZUUNSIENSZNLSA
N15ANYILEIDNTTUA WAL WU
duntwainalaseadng (Semistructured
questionnaire) e?fw’Vmuﬂmaﬁm:IUizLﬁuiguuLEJW
s¥¥1 w¥eustensdanansalnssuiunsviney
ieosuemslvavesifiieuazdeyavesiaelsn
wiaessladalunszuiunsenungszuu
557915A (59.506) voIlsaNEIUAARN JIRTA
U3Tud Tud 2566 wamsAnwlsduausluguuuy
ANITNITUUITZUULAZ N THARILNURN U852 UULEN
sETeenan

2. MsUszdiunuanyBRMAN
Uszilliunsihlulauselowd msoeusu
YosEiRendes ANty AnudaveuuazAIL
fupmwesszuulaensdunueidadn (In-depth
interview) Ineldfuuuasunuidaseadng (Semi
structure questionnaire) ﬁa%wimﬂmﬁﬂauﬁu

WYsYI0ITEns U9 4 atun 3 fuengu - Sunau 2567

Medical Journal

STUUENTETY  WagyNSEUNEaIR NN VDY
lsanenuIaaf nnd AN eI uNISHENTE I
Isadoeeladd FeUusznausnag

- Wmihilssenunaainuasdtney
a1517ugUgILneadn lawn §o1ul8n1s
lsang1uia wnnd werutaunungUlsuen
wenuasunEUaell JSURAveUNUTEUIRIVe
Fviinvadn wasd el jiAnisves
L5emenunaain

- i iianssagedomiayifudq
Aerdeanisiudeya nsiinsziteyanis
Wnauetayauwaymsiteyaluldusvlemt laun
Aantdnguaualvnulsaiinde Wity
lsafinsie wazUURNUlsARAsD

Foyanlinnmsdumuniddngminn
ATILVNEND Content Analysis Lzt dualu
SULUU Manssauundeya (Descriptive Information)
e unenadnunmdanaumm vesszUudhse s

3. MIUszliunanYLBIUTINM

Usziiuatm il (Sensitivity)  Awennsal
Uan (Positive Predictive Value) ﬂmm‘weflj 949 (Data
quality) Andusiaumni (Representativeness) Lag
AuviIUnM (Timeliness) aeladiens 2 @ Ao
3.1 HUMULLININITIRNULsARARD
sunneuaclsafnsafigasdseidly
Uszelne [7] Tneiinaust ¢ail
wnaginneadatin (Clinical  criteria) e1n15uaY
N suan uwuadu 2 nguennis il

1. 9msRgunay JUednlngiionnissuuss
wazideundy ldun azdndemuile Sepsis
safunenmsegdlnegnanit feil
_UenRniaidoundu (Acute pneumonia) 1y
19 1o wou

- Aesluszuumaiullaansy (Urnary  tract
infection) 1 19 wazdlionnstaanzuaudn
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- Andelude (Acute septic arthritis)
w1 AUaUIn uae Seu

- 71 (Abscess) wulsuaglusu s seaniumdes
R wageananulaluynedeae

- deudiarewnlsadnsniautull (Acute
suppurative parotitis)

Sepsis Tutuniivenefannefigaensy

Uimseee1msld Sedeslasunisusadiulagly
LAEu Systemic  Inflammatory ~ Response
Syndrome (SIRS) Tag SIRS tHunmnauauaswod
$umesomsfinite deaginrsanitgiand SRS
MINLLI N9 0819108 2 T 4 98 Lawn
1) gumiisny >38°C vive <36°C 2) §n3IN3
Wuwesiala >90 adseundt 3) Sasinsmela
520 aferoun?t wie PaCO2 <32 mmHg
HIuruliadenv1y >12,000/mm? %38
<4,000/mm? %303l band form  neutrophil
>10%
2. 91M1513054 19y To3e%s unasede Wudy
Suiuiiseiadesie dudarufuuaziin (wu
¥ Sutan) SmssulsEynue SR eLPLRL
Toniaduitvoutionelsaiudons
Tnda vidoordeegludmindinewugtasdudu 7
Lﬂuﬁuﬁmiszmmmzwuéﬂaw“fluai’wmumn
WU MAngiusenieanile nMangiunn way
el Wi SauAumaRsnRansanudain
mmﬁmaﬂéﬁﬂma’wﬁ?uhjié’mmﬂmmhﬂﬁuq
wu [§ideneen Tsaaulnalulsaa viaensinde
ThYaieuuafiGuringy

\neuivnaviasuuRng (Laboratory  criteria)
- ABsuen@eLuAiilse (Bacterial  culture)
NADAVTORIAINTIVNNE WULTD Burkholderia

pseudomallei

WYsYI0ITEns U9 4 atun 3 fuengu - Sunau 2567

Medical Journal

UsznniUe (Case definition)
1. gfUesed (Suspected case)

v fiflonsmuinasinnanadn
uazUseTAdedaglifinansameriosjians
Jmnzduuin visewnndasdeinlulsawdoss
loda
2. fiUheiieine (Probable case)

vangia {Uasasdeiiinauinmanneusi
MU URMITNINE F835NNIANTIRANTDY
wuubhisumnedulsawdesslndaduuin ngll
fnsnsamzndonionuasiugnisurenie
gudu
3. #UaeBudu (Confirmed case)

vaneda fUaeasdy Anauanaansi
maveslfoRms g fedsmnsdonieny
ansiugnITBNTe

3.2 TNUANUUININNMTITIRURAZNITINGN
fUlelsnuenslndd lsaweurasin
Jinauanienddn wazinugnig
s URn1smiloudulienuuazuuInienis
seulsafindedunse waslsaRnsefdou
seidluussmalng WiiiunsnsIaRANTuuY
11 (Rapid test) finsranndousuivend
TN mEJLGUEJ Burkholderia pseudoma(le/
I1NLA 00 NULBUAUBAAOLY B
Burkholderia  pseudomalle #7835 indirect
hemaggulutination assay(IHA) Pdunsnea
Qﬁﬁuﬁ’mwuhm%ﬁamﬂ%u’mﬁm wulpmes =
1: 640 T,msmﬂa&mmam'wmamaﬂﬂmLma‘
Aufiivun sgtulluduaelsruieoslnda
muflgnuvedlsangutaain JaminuIsud
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TR
VWIAAIBENUATMTEUAIBE
YUINADEN
nMsAwInIIAGIRg el ldvuaIog 19T sed UM UsTluAd N LTaUTIN

loun Aivpaala (Sensitivity) Amensaluan (Positive Predictive Value ; PPV) agld@msAnuinmivunn
F0E9 Al

72 o, P(1—P)
n= 1-%/,

dZ
e n = YPIAAIBE W
Z, _« = 1.96 WuAMngedmsutsnudosu 71 95
2
P = Estimated proportion

= AAUARIALPERUEERTERNT Ul ity 0.05

NNMINUYNIUITIUNTTY Voseusshd wmnnsal Sesmsussllussuudhsyialsauiosslnda
valsmeTUNRaTINGVSUsTanA Jminguasueni U w.e. 2561[8]

Arnala (Sensitivity) Tnalvian P = 0.89 way A1 d = 10%
wnuATlUEnS
(1.96)? (0.89)(1-0.89)

Sensitivity = (0.1)2 =36

AU BuRAgsdEmsuMsAnwArul (Sensitivity) Tums@nenil Assumnunuseilsueg
ey 36 VyswlsuINgdeyalsmeua Tunsnunidaiunsnumunyssidsuivun

Aensaluan (Positive Predictive Value; PPV) Iagliian P = 0.6 uwag A1 d = 10%
wnuAlugns

(1.96)? (0.6)(1-0.6)
(0.1)2

Positive predictive value = 93

fAatiy Yunaseg wEmTuMsAnwIAmensaluIn (PPV) lumsiinwil demumusienueg1aiey
93 TENUINTFUUINTEINA wilorndnutienmunlungideud 9 918 deuaglddugiae
SR
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M3EUADENS
fuhelsudenslndadidnssuumenu
506 voslsangruraafnuazfUaedlFsunis
AladeAlg3iia ICD-10 nrulsauazsialsa
Frafes Bsduuuuiidund (Stratified Sampling)
Aoduunuszrinsoonifudugiausialsn

‘. ”5‘-“5:" . I-In rnal

Aa o =

Tnelddnaiu 1:1 Tu ICD-10 AfdusEdou
Weenin 100 nysulsukavazdulaglidndiu
155 T ICD-10 Fifisnunvsadeunnnda 100
naszdou Feisuunvssdouiidomuny
Waum $119U 965 518

= ° a ° = al' ° Xl a v ca
M99 1 AUAUNYILLUULYNHNIU ICD-10 1UIUNYILLUYUNNUNIU Q']u’lu%ﬂ']m/]m%ﬂm‘mu&nﬂ LY
Frnugthengnseanuly 51 506 Tsmenuaain sewineduil 1 unau - 31 Suew 2566

. MU dwau Sl
AIUIU - v,
1sm ICD-10 - YTV EU WUne wulu
LIYITLUYU A v a
NNUNIU LU 34 506
Melioidosis A24.0-24.4 56 56 56 9
Leptospirosis A279 6 6 0 0
AT5, AT50 - AT53,
Typhus fever, Typhoid fever 46 46 0 0
AT759, A753, A0109
Sepsis, unspecified organism Ad19 631 127 1 0
Abscess of spleen D733 3 3 0 0
Bacterial meningitis G009 7 7 0 0
Abscess of lymph node 188 438 43 0 0
Abscess of lung J85 0 0
Abscess of liver K750 0 0
Cholecystitis K819 14 14 0 0
Cutaneous abscess L029 171 35 0 0
Fever of unknown origin R50 1006 202 0 0
Pneumonia, unspecified J189 1182 237 1 0
Septic shock R572 248 50 0 0
acute septic arthritis MO0089 1 1 1 0
Urinary tract infection N390 635 127 0 0
33U 4060 965 59 9

dwiugudeyassuuihseds 51 506 lspwdosslnda lsmenunaain Jamriay3sued wuinlud

9

2566 TBNUDIGIFUUTMNA 9 318 AWTUNMTNUTRUNMLA

WYsYI0ITEns U9 4 atun 3 fuengu - Sunau 2567
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myaseiauaneusdSauasdulmAne liSudswnuuwimiewes European Centre for

Disease Prevention and Control (CDCO)[10] ﬁﬂﬁy

1. Aalavaen1531891u (Sensitivity) Ao dadiuvesgUleidununmuiiunissesulse Agn

Teluszuuinges (59 506) Annadleann

Ay = InuUheiignTenutnsyuy 59 506 wasdautieny X 100

TN ammLalug N sTeE A NANY

2. Amensaludn (Positive Predictive Value; PPV) fio dndiuvesUiensenulussuuiiiseims

Sy (39 506) Mnlamuiensgday 1ngUieisenulussuy 59506 Hvun Awanlaan

ANNEINTRIUIN = f\i’ﬂmwliﬂaaﬁmamuﬁmmmsgﬂiwmum’fﬁzuu 39 506 X 100

U UNATENUNTTUU 59 506

3. aumMwdaya (Data quality)

AD AITIUATUNIU(completeness) Wa g
ANNNABY YNADY (accuracy) VoIMSUUANAY
wUseine vesUaelsawdeeslada laun laesn
wsorgazanunsanaaadeuldliiiu « 17
daufuusina eguaztie SuflGudae uas
M TItady efewnnewsiiu Segay 100

4. anududunu (Representativeness)

Ao dnuamaszuvevewUelsrd ooy
Toda lun o1y wel ieg) (Fruatiae) wasTuilisy
el
5. AvmuIm (Timeliness)

wadumsenu 2 uwu fe

51 szuumsnenuynesau lunsdlfiwugie
asdelsnfane 113unsfnuiiilsaneiuia
afin uaztdmiinfisvuinine1vedlsmeruia
aaeuaulsnd ssiuuasud senugiag ands
AU TR VI ALALE T NNUENT 0N
sune ynalnsdmd Tord  emal anelu 24 Falas
delvfiufiinugUaeliosnduiiunisaovaiu
pruRslsAvILi
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5.2 msvenugUaelsrsdestinda Tussuuss

506 annlsaneuiaain LU inauasisng

FmionFusTadneaiunan Ae laifiu 7 3u

Wnmiudeya

1 93U59U90YAIINTEUUITIHIU 506 V03
Tsmemunaain s uil 1 unsew e 31
SuNAU 2566

2. mumussdeuieuenuasstaelugUoed
AnmsifdadelsanuidTnunlsnsening
Useai (CD-10) (nsnefi 1)

3. MUMUNaRTRNTsU URMIeeIs ey
TneRSmnzuenid suuafl S eanidenv el
ATIVAN) U W Burkholderia pseudomallei
s mmmadansesuuhiinsomideney
AuoR TR NEA e Bukholderia pseudomallei
I1NLAeANULBUAUOAABLY B
Burkholdeeria pseudomallei #8375 indirect
hemaggulutination assay (IHA) Fidumsnsa
pifufuuUlmnsdonedadion wilawes > 1
640 snaunyneim I tadeuasnsdmwneiUaelsn
wiaveslada lsmeuaenn

4. Suiindeyarduoed Wil 2 Tewas
Tusuuiudeyaguieseyara wazduiin

20



Phetchabun

Vol.4 No.3 Septembel e

Yoyaadulusungy Beel  IilowIounis
APTEVvaya

5. aseasumEefifiomstiiulioudioe
lsruidesslndavenadszuinineuas ey
punsitadevedlsmeuiaaiin 9andu
TS sUEUiUToLaIN T8
506 lsamenuiaain desnulidninny
amsnsuguiaiay3sug lessivaaumen
aaily Amennsaluan anugnees Ay

FIU WarANLYTIUnAT NS 8N

UaNIUATIIESTIU
n53duafsliideldfuoyyinain

Henemslsmenua uaelasueuliRlylideya
nysuswrewUisvedlsmenua tnegIdele
aiunsunleweyaiUieetuasinin Ingld
swawUd euazieUsE I ST TUvesIde ol
\Waetayaduunnaratie wavinanedeya
fuanidloAuannside Wethdoyanussanana
Faszuunmsasesiony uaziieyaiilaly
Tiuseleviifeiaurszuunsiinszses
lsmenuasiely

NANSANEN

1. MSWSsaIUNSEUUNSENGEIelsa
nMEdLERIE WY wutmsdiisedlse

siAoetlndarlsmenuaann 1 2 szuu dwelud
1. STUUTNGAIU MNERa S5UUNSTIEaud

FaondauFsudiunld Tnefiquidszuinseiusune

TudwmiaysSudasiinmsnenulsnfiadedunsng

[

vielsafidipaiszfadundsgudssuin sedu
Fortamelu 26 Falus ndsnfildsuus e e
asdenwiasmalal 50 e-mail

2. STUUMSUNR 1889 STUUNSINENU
TsARasafif o158 TMIUULINNNISII89TY

IsARnRasuRTIELaslSARAR aNADNENT I

WYsYI0ITEns U9 4 atun 3 fuengu - Sunau 2567

Medical Journal

sruuBsudledUaesniunsaTIanigedn
nsadluiesgniduvsourunyUisuen lagay
1915019109 1NNTUATEINNTUANITIT A nwal
Arundunarsuuse viemninneRndosuiy
91M15U0879 1 lai3efs uwarsee sy
uennil vngaedivss TRdukatuiuwasii
Fadutidodesiomsfndosdostlnda uwnd
M sgnUseTs n539519Ne WienUsudiulse
Uszduaziiadudemesivessaziden vn
WU M SharUse IR UInIImaNMIINg

adelsaudosslada uaglildlianmananisa
au

WS AEAEUM IS NE NN URB UL E

nslidudUneueniiiomsnsil uwmdas
N3N TNV URN15A2875MI9979
Annseauuly (Rapid test) finromdewouiven
Fisumneseie Burkholderia pseudomallei Ay
7% indirect hemaggulutination assay (HA) ez
ATIALEenLf BlnzLENd auuATiS e (Bacterial
culture) ‘Vi‘%@E‘iQLW’]BL%@f\]’]ﬂéﬂﬁmi’Jﬁ]gu‘]
muen1sEUae nswnndaridadelinisdnm
Jowdureu Smheuardnunfnaueinissn
2 dUai Wlonanmavaiaal fuRmsivinany
Fouazinlenferddedalulsruesslnda
weTagUaEuenaziMIEUsE IR A B
wazsBuiuszuInedsmeTug Jeaituszun
anusngUaanauaUaNIEUU Melioid Ab online
Fidulswnsunmeradsmenunaaiinlg mevds
Mntuituszuinarasuaulsuar BN UguE
SEUWNINEIEAUTIriaslaivse e-mail nelu
24 FlanusTuUneeaL wazseanulussuy
59 506 (D506) aely 7 Fu AudrsuTINIT
stmuﬁuﬁLLasswm'mﬁu%misxﬁua"wma

nsdunndfiansanbiveusnumandu
AUselunaudaTasn e ndunsdmsIamig
WerlURN SR iugUluen MmMnuansia
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2. HANTANSIAMANEALAMNINYBITTUULN
szldlsaaoaelagd

AMUENg8YaesTUUENgEds (Simplicity)

AU TR UliAaiuinssuudihse Tad
Funounazszuun1sseulsailddudeu
WTAEINTaT B UARLAA T ST UM IU
g slunazueniansvnis nsaeuaiulsauay
renusUady 2 wuuAe wuumaniu (nely 24
Flug) annsaudslivaradomna amugnisiv
$9897U 39 506 W mifidiaadlalumslda
Waunsunuagdinneitoyaliognemnsifus
fanunsslunsaan wiagrelsiaulunissieau
o150 ITaduINULIme LaTTURDUMITIBNY
P8 aweunsliivhis vilinsrenulsaudess
Tndaveslsangruiaanndeninissioaud
dosninanuduase

ANUBBNSUVBITZUULN52 (Acceptability)
mihitdulngWinmseensu dila uay
fudazujiRnuuumaielviaenndesiuns
#hseds Jeatu wazmuaalsevessnoadin B9
AseumquMsALTuElunsUnRuazn g
Ny mugrumsieansmudsadegniideatiu
gliszmnmudienufifendulsa matlosiumuas
anansofiaznausndlunsaunslseluiuily 39
Pwaslomadssionadutheuaudedin

AuBaviey (Flexibility)
STUUNeeUiaugavguIn vninig
a a = wva A v = %
WasuiUamesiieny Faiifettawmansaseus
wazUfuanule nenissieaulsnaiuise
senuneinsdnineuld Fesnenuieonsay
a A awva = 1
Wagulupunsiug i anudeamvgulussuy
VNRPIIUTIIENIT 59506 BaLliesnanneuluns

WYsYI0ITEns U9 4 atun 3 fuengu - Sunau 2567

S UN AT UIAT BALEIUITONIUUANINTAT
uAulsAluiunlaegeTInGg)

AuiiunsvasszuUEsETe (Stability)
dlungliausensuinszuuiunad
ANAFBIRIYBIE 11U T uTTUUATInNg
YIUINMITINFUIISUagAinaInIwiling
aniluanuidisedalsaiufesslndaves
Tssweunaafindaunfouisduyaains
nineInswazsulsERnalunsaniung wae
mnlusunsuneuiiamesildlunisdanis
uleyatnves ilsruudiseioyauazazly
LBNENTINNTTIETUUNY

nmslduselevdanszuuiliszde (Usefulness)
Frhitanulngiuselesinnszuud
seidlsmdoasladalunisagvaniunisal
AARIUNNTADUAIU TIBNUADHUTMITUALUAS
Ussnduiuslussmailufiuilinsewdnse
foguam drdeyadldluyszgndldlunig
Joafungudedluiiufidenlosiulsnanns
USENOUDNTIN LU 81TNABATNT DITWSUIN
s
3. WaNTANYIANANEALTIUTUIYRITTUY
Whszdslsamaeasladannula (Sensitivity)
waz ATWBINTAIUIN (Positive  Predictive
Value)

MnmsumunTsTdou vLa 965 518
ilefmnsestitaeiidunasinudenmnisin
Wudwé’ﬂwﬁLﬁﬁ']mmsﬁﬁmmmﬂﬁzi’ﬂiﬂma
208lAFAVDINDITTUININGTIUIU 8 518 Inedl
n35e9uly 59506 §1wru 2 518 Aaduan
AMUIVBINITTENU (Sensitivity)  Sewag 25
uazATWENTalUIN (Positive Predictive Value)
Sovaz 22.22 Fauandlunad 2
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A15199 2 SorazanuliveinsTenu (Sensitivity) Lagamensaiuin (Positive Predictive Value)

15AIADRUAVDILTNETUIAERN INWUNANUTENUVDINBITLUININEGN

AIIBNU 39 506 NUNAUTIHDEUY
ATINULEY lipsemuiianu 37
189U 2 7 9
Taisneanu 6 950 956
374 8 957 965
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Abstract

This study aimed to develop a clinical prediction score for forecasting intracerebral
hemorrhage (ICH) following intravenous thrombolysis (rt-PA) in patients with acute ischemic
stroke at Phetchabun Hospital. A retrospective cohort study was conducted among patients
with acute ischemic stroke who received rt-PA treatment at the stroke unit of Phetchabun
Hospital between January 1, 2018, and June 30, 2024. Post-treatment complications were
classified into three groups: 1) no complications, 2) asymptomatic intracerebral hemorrhage,
and 3) symptomatic intracerebral hemorrhage with worsening neurological deficits. Data
analysis was performed using ordinal logistic regression to identify factors associated with the
occurrence of ICH, and the Area Under the Receiver Operating Characteristic Curve (AuROC)
was used to assess the predictive accuracy of the model. The study included 317 patients,
classified into three groups: 1) no complications (260 patients, 82.0%), 2) asymptomatic ICH
(15 patients, 4.8%), and 3) symptomatic ICH with neurological deterioration (42 patients,
13.2%). The Symptomatic Intracerebral Hemorrhage (sICH) score was derived from six
variables associated with ICH: age over 60 years, blood glucose levels higher than 200 mg/dL,
history of aspirin use, NIHSS score greater than 20, platelet count lower than 250,000
cells/mm?3, and the use of antihypertensive medication during rt-PA administration. The score
ranged from 0 to 7.5, with a cut-off point at 2.5. The AuROC for the prediction score was 0.74
(95%Cl: 0.70-0.80). Future studies should include a more diverse patient population with
varying clinical characteristics, as well as employ longitudinal study designs to improve the

predictive accuracy of the score and facilitate its broader clinical application.

Keywords: Prediction, Intracerebral Hemorrhage, Intravenous Thrombolysis, Acute Ischemic Stroke
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sufedayan1sInvIdimie 1w Door-to-
treatment time, Onset-to-treatment time, rt-PA
dose La¥ Nicardipine during rt-PA SHIHATNS
SEINY WU HAENYLSTPBUNILABSNSELDS

mwsevidaya
msAnuilElusunTy IBM SPSS Statistics
for Windows, Version 25.0 lumsiinswvideya
NSANYUTINTTUWT MTIeTeideyalae
Toyausuny (categorical data) WaRdHARIEAILA
2 v a 1 A .
wazsoaz (%), VoyaNUunoiliel (continuous
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data) MnuwaNkAIwUUUNG (normal distribution)
T¥Anade (Mean)  wagdidoauunnsgiu
(Standard Deviation, SD) Tumsesunedeya, wag
mAkaNuasliun® (non-normal distribution) 14
Ansfsegu (Median) uaziefidudlndd 25 uas
75 (Interquartile Range, IQR)

fudsulunsAneimenzunsngou
nmsnw Fauvadu 3 ngu leFeawmuddu
AYINULSIWBINIZUNINRU loiun LiiFeanaen
Tuanes (no ICH), lidensanluausum kidonnis
(asICH), warildoneanluguosIuAUsINITNG
szuuUssaiingeas (ICH)  n1sueulitey
5’ﬂwm3ﬁu§mmaa 3 ﬂﬁjmf 1% non-parametric
test for trend wazN1SAIVLATEARYNIEDAT
0.05

MsANEIANATIER [onMTATIZAM
AesuuuiiawiuUsuasnmi s (Univariable &
Multivariable analysis) Tneinduususazdaunus
IMATIEiazdUs (Univariable analysis) log
fuusiiidfoddamneadan 005 griimnidnis
ATIEANITONNDULTINY AR (Multiple
Regression Analysis)  fi@mAnuduiusuuy
wanedade iemndauusmu (no ICH, asiCH
WawsICH) IaNwagSewmUaAUAIUTULTS A7
Aldnegrinnudsauuiidduild ordinal
logistic  regression SWENWIU?;ULLUU Ordinal
Odds ratio, ¥29ANLLTesTU 95% LAY p-value
ﬁnﬂﬁ?ﬂi’f Brant test Uszilu violate assumption
dtefudumsléanai Tu final model

Scoring Scheme (Score Assignment) u
SIS VPP AT v PR B
wuuniauUs TngAndanszavs (coefident) ves
fulsiiAetesgnusldlumsd wuezwnily
Lwiasémmigﬂﬁwwu@mﬂmimié’aUﬁﬂﬁmﬂizﬁwé
Tifoutian wermmewmn azangniladu 0vde
5 uagazuuusmgmiiUliussdiussiuanudes
Tugftasusaesendniulimalinsesionnes
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W (Multiple Regression Analysis) Wioruaae
A esERYS (Likelhood Ratio Posttive, LHR+)
dwmsunmaiinn1e siCH TuldazAziuy wiouas
Faeesiu 95% (95% Q) wazUszdiuAa
HedAyvneadfsie pvalue < 0.05
msUssiiun e Aveandesile (Vodel
performance) Usznaun e Discimination Feuszdiu
AnEnansalunssuungUenduiAauaslsiin
smzunsndiow TneldA N uAlalAs (Area  under
the Receiver Operating Characteristic  Curve:
AUROC) i suiieussrinngai i ameimsndou
(o ICH) waznguifinmzunsndeusmiuems
mqaxwﬂaxmmﬁmmaa (sICH) wae Calioration %4
UssilumasiuglaslS suisunansinuneiu
A1939AnTua5 e Ineld HosmerLemeshow
goodness-of-fit  test onT AU LHENAS B
SeWIeATIviue (predicted  risk)  WATANT3
(observed risk)
nsAn¥lYNIEUIUNITATIVADUADIIM
Qﬂéf 3 (Validation) #7875 Bootstrap validation loe
TidayamniUnetomn 317 selundunisiian
(Derivation data) UawaideniUae 300 51891NNg
ol dunqumansinaoy (Validation  data)
fuaeluisansnguginiseenidu 3 ngugon ¥ud
no ICH, asiCH, uwaw sCH amiuldmavegeu
goodness-offit  test i
Uszl UM NADAAA 995819 19NITIUNELAZNNT

Hosmer-Lemeshow

dunpnadns leeldan pvalue Tumsvageuam
WINEALTBILUUS 88T UasF IR AUROC Lite
Uszillummanansalunsvinneveaiuudnasdlu
Feapanguiiog

PBessumAeluned
Tasen153§edldunisfiansanain

ANNENTINNITNANTUNATETTTUNTIT L ULY B

Tsmenuamesysal lenans3usodaniiiEC 0702567
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NANSANGN

Foudfuil 1 unsiay 2561 FeFud
30 dquieu 2567 difUselseviaenid ondeIRy
BounduiildSuen rePA uavannsoRamisetR
s uau 328 518 Teedneen 11 8 ey
sulenlsianysal 9119u 6 9w 1ASuen PA 93
wildasvrurneniiduawly eswind
AMEUNINGoUTENINNTIA LS anud ol
BV TIUU 3 918 uazanivinvedlsnviand on
aupsRURnINE NN 9 Feduunmu TOAST
dassification 10 subtype 4: other determined
etiology IM43u 2 318 widerUae 317 518 lneuus
azunsndousenilu 3 ngu laun ldd
amzvERdUR aneanluae (no ICH) 313U 260
510 Govay 820), nmzinsndoudonsenliames
uglaiflonms (asiCH) Smuau 15 510 Govaz 4.8) uax
Hnmzuvsndoud eneenluauLeE WA USMIN

LUUUSTEmINGARe (SICH) $1unu 42 570 Govas
13.2)

A U289 317 918 Tnene 184 518
(Sovay 58) §Uqwdulngydlsausednda Wy
sk 88 318 Geuae 27.8) lsusivlating
214 90 Goway 67.5) lsaluiiludonss 178 51e
Gowaz 56.2) Tsand it eniHlannden (HD) 18 3o
Govay 5.7) wazUsziRnmezialaauwen (CHF) 13
110 Fowaz 4.1) Inelsaiwunnilgn 3 Suduusn
Tetun s Tsreulaiings waelsaludily
Fongs wuin fuaednilvgilseuiladien Gevay
49.5) sesmsniefUefillsn 2 wiia Govay 29.0)
wazi{Ueiillseita 3 viln Gosay 21.5) 9nwams
VPR UVNIERA WUl AakUs laun mslden Aspiin
Ausiulaiia Systolic A1 Prothrombin Time Az
NH  wag nslasugnananudulainluvazlne)
avneAndon Sanuuandnatuegsided Wam
amungufeeAnw (3197 1)
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M13199 1 Snuaeiiug el elsraemudunduiinsumsinunnieen tPA SuunsuUnNIWwSNE Y
(SICH, asICH, ez no ICH)

Characteristic sICH asICH no ICH p-value
n=42 n=15 n=260
Demographic
® Age, (years), (Mean+SD) 70.1+£10.7 64.4+14.6 63.5+13.4 0.86
® Male, n(%) 21 (50.0) 10 (66.7) 153(58.9) 0.44
Medical histories
® Diabetes Mellitus, n(%) 13 (30.9) 4 (27.7) 71 (27.3) 0.88
® Hypertension, n(%) 29(69.0) 10(66.7) 175(67.3) 0.97
® Dyslipidemia, n(%) 21 (50.0) 12 (80.0) 145 (55.8) 0.13
® |schemic Heart disease, n(%) 1(2.4) 0 (0) 17 (6.5) 0.35
® Congestive heart failure, n(%) 2(4.8) 1(6.7) 10 (3.8) 0.84
® Atrial fibrillation, n(%) 10 (23.8) 2(13.3) 51 (19.6) 0.66
® DM with prior stroke, n(%) 4 (9.5) 1(6.7) 21(8.1) 0.93
® 0Old CVA, n(%) 4(9.5) 2(13.3) 38 (14.6) 0.67
®  Aspirin, n(%) 24(57.1) 3(20.0) 86 (33.1) 0.004
® Clopidogrel, n(%) 0 (0) 0 (0) 6 (2.3) 0.51
® Aspirin + Clopidogrel, n(%) 1(2.4) 1(6.7) 3(1.2) 0.23
® \Warfarin, n(%) 3(7.1) 2(13.3) 11 (4.2) 0.24
®  Smoking, n(%) 12 (28.6) 3(20.0) 74 (28.5) 0.35
® Alcohol, n(%) 5(11.9) 3(20.0) 48 (18.5) 0.88
Clinical findings
®  SBP prior thrombolysis (mmHeg), 162.3+27.7 147.4+32.4 155.0+33.0 0.007
(MeanzSD)
® DBP prior thrombolysis (mmHg), 89.7+20.6 85.1+15.7 86.6+16.2 0.25
(Mean=+SD)
® Heart rate (beats/min), (Mean+SD) 80.3+20.2 85.8+£26.8 82.5+£20.1 0.99
® NIHSS (points), (median& IQR) 12(2,31) 8 (3,22) 7(2,30) 0.04

SICH: Symptomatic intracerebral hemorrhage, asICH: Asymptomatic intracerebral hemorrhage, no ICH: No
intracerebral hemorrhage, DM: Diabetes Mellitus, Old CVA: Old Cerebrovascular Disease, SBP*: Systolic
Blood Pressure, DBP*: Diastolic Blood Pressure, NIHSS*: National Institutes of Health Stroke Scale
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M13197 1 (f) dnwauziugiuvethelsaaussiudundunlasunssnuimest rt-PA J1uunau
AMTWNIALBU (SICH, asICH, wag no ICH)

Characteristic sICH asICH no ICH p-value
n=42 n=15 n=260

Laboratory

® Blood sugar, (mg%), (Mean+SD) 167.6+79.8 125.5+45.9 143.6+69.3 0.69
® PT, (sec), (Mean+SD) 11.9+2.3 10.2+2.8 11.2+1.7 0.009
® INR, (ratio), (Mean+SD) 1.1+£0.2 1.0+0.1 1.0+0.1 0.65
® APTT, (sec), (Mean+SD) 25.0+7.5 225+2.1 22.7+3.7 0.70
® Platelet count, (x10> ceLl/mm3), (Mean+SD) 208.1+55.6 253.9+83.1 263.2+81.9 0.49

® Creatinine, (mg/dL), (Mean+ SD) 1.0+£0.3 1.1+£0.5 1.0+£0.8 0.49

Specific treatments

® Onset-to-Treatment time, (minutes), 163.0+63.1 167.4+58.7 164.6+55.6 0.42
(Mean=SD)

® [t-PA Dose, (mg/kg), (Mean+ SD) 0.88+0.01 0.87+0.01 0.87+0.01 0.10

® |V anti-hypertensive drugs during 22 (52.4) 4(26.7) 45 (17.3) <0.001

thrombolysis, n(%)

sICH*: Symptomatic intracerebral hemorrhage, asiCH*: Asymptomatic intracerebral hemorrhage, no ICH*:
No intracerebral hemorrhage, PT*: Prothrombin Time, INR*: International Normalized Ratio, APTT*:

Activated Partial Thromboplastin Time, rt-PA*: recombinant tissue plasminogen activator

N5 As1zUiazAauUs (Univariable analysis)

NnMAeTeirmudssienmzsdensen Usom (Odds ratio 2.28, 95%Cl 1.10-4.72, p-value

Tugueawainssnwlaefinsuviazduusnun
dafenifimnuidssgeaaliuseiu NHSS 7
1NNM1 20 Azt (Odds ratio 3.48, 95%C! 1.46-
827, pvalue =0.013) 50%@uNAB 918715nNN37 60
U (Odds ratio 3.38, 95%Cl 1.45-7.89, p-value
20003  sEAULIMavAIELINSUINANGA 200
meg/dL (Odds ratio 3.04, 95%Cl 1.42-6.52, p-value
=0.003) AU INR NI WseWAU 1.0 (Odds
ratio 2.38, 95%CI 1.19-4.78, p-value =0.01) AU
Aulaiin Systolic NMMRBIMANU 150 dadLues

WYsYI0ITEns UN 4 atun 3 fugneu - Sunau 2567

=0.02) M3laen Aspirin (Odds ratio 1.36, 95%C
1.19-1.70, pvalue p=0002) in3aLEEATDENIT
250,000 cell/mm” (Odds ratio 1.22, 95%Cl 1.10-
1.49, pvalue <0.001) way MslasugnanaNuAU
Taenvaend anA ST NI NN IYEN rt-PA
(Odds ratio 1.20, 95%ClI 1.10-1.39, p-value
<0.001) (1157391 2)
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A157197 2 NTIATIEYiagiwUs (Univariable Analysis) vaelladuidssnan1izidonoonluauaamad
MISNWIMILEIaTaNeaLaen

Post rtPA sICH

fiauls

Odd Ratio* 95% ClI p-value
Age (years)
® 60 3.38 1.45-7.89 0.003
Bloodsugar> 200 mg/dL prior thrombolysis 3.04 1.42-6.52 0.003
Aspirin use 1.36 1.19-1.70 0.002
Hypertension 1.92 1.46-2.86 0.82
Dyslipidemia 1.33 0.69-2.55 0.39
Ischemic Heart disease 2.70 0.35-20.85 0.32
Congestive heart failure 1.83 1.18-4.90 0.82
Atrial fibrillation 1.76 1.35-2.65 0.49
DM with prior stroke 1.83 1.27-3.53 0.74
Old CVA 1.62 0.55-4.78 0.38
SBP* prior thrombolysis (mmHg)
® >150 2.28 1.10-4.72 0.02
NIHSS*
® >70 3.48 1.46-8.27 0.003
Platelet count (celVmm °)
® <250,000 1.22 1.10-1.49 <0.001
INR*
o 1 2.38 1.19-4.78 0.01
Onset-to-Treatment time
® >180 min 1.896 1.46-2.75 0.75
IV anti-hypertensive drugs during thrombolysis 1.20 1.10-1.39 <0.001

*Ordinal Odds ratio, sICH*: Symptomatic intracerebral hemorrhage, sBp*: Systolic Blood Pressure, NIHSS*: National

Institutes of Health Stroke Scale, INR*: International Normalized Ratio

ms%mmzﬁwwé’mﬂi (Multivariable Analysis) (Adjusted OR = 209, 95% Cl: 1.07—4.10, pvalue
- 0001) Ut wnaludesvasusniu > 200
mg/dL (Adjusted OR = 1.90, 95% CI: 1.34-2.68,
pvalue = 0.01) 1) > 60 U (Adjusted OR = 1.48,
95% Cl: 1.11-1.98, prvalue = 0.02) m3lenueslngu
(Adjusted OR = 1.40, 95% CI: 1.05-2.02, pvalue
= 0.02) azAzkiul NIHSS > 20 (Adjusted OR = 1.38,

mAeTeiwmasUswIladendany

v v 6

Fiusiumudewonnudonoeniuaems s
Shweneeavaneduden Sewnue Adusted OR
Town nMsldenmunuenuiulaiissemnmssnmn
(Adjusted OR = 3.67, 95% Cl: 2.36-6.02, pvalue

< 0001) IMUNEAEDA < 250 x 103 cell/mm3
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95% Cl: 1.01-1.88, pvalue = 0.03) duprmAuladin
Falsdn > 150 mmHg uas INR > 1 wuaadesdil]
HpdAyeada (pvelue = 007 ez 008
P eU) (et 3)

NIVASIU Brant test

IMPEEU Brant test WUINAuUTH M
ur 0% > 60 T (pralue = 039), swirinonalu
BoRUalUINSU > 200 me/dL (pvalue = 032), As
Toeuedlnu (pvalue = 0.23), At NIHSS > 20

L3 £

‘. ”5‘-“5:" . I-In rnal

(pvalue = 050), SunNUNAAGER < 250 x 10°
celVmm? (pvalue = 0.77) uazmsltenmunaey
Aulaiinsem wmMIsnw (pvalue = 085) {A1p-
value 3nnmi1 005 Jauaneilifiuyslaeudinde
ALLRYBY proportional odds assumption WASKAMS
el (Overal) & pvalue = 0.12 (degree of
freedom = 7) U3 Wesnifives proportional odds
assumnption W sumseensullusat

A19199 3 NMTIATIERNRAILUT (Multivariable Analysis) 9astladuidussaniizidonoonluauoinag

9

MShwIAILEIaza1sdlLaen

fiauls Adjusted OR 95% Cl p-value
Age (years) >60 1.48 1.11-1.98 0.02
FBS > 200 mg/dL prior thrombolysis 1.90 1.34-2.68 0.01
Aspirin use 1.40 1.05-2.02 0.02
SBP 2150 mmHg prior thrombolysis 1.84 1.37-3.63 0.07
NIHSS >20 (vs <20) 1.38 1.01-1.88 0.03
Platelet count < 250 (x10° cel/mm ° 2.09 1.07-4.10 0.001
INR= 1 2.46 1.19-4.78 0.08
IV anti-hypertensive drugs during thrombolysis 3.67 2.36-6.02 <0.001

MsNMUAAZLLY (Scoring Scheme)

Ho¥esi9e fifinasemudswesmsiio
AMsunINgould aneenluaneslasunsiuA
AzLLURIT T nve R dulsyaAS Tnsnzuuy
geanpe 2 dmsunsldenmuauanuiulafinuas
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Tenavaneduden (V anti-hypertensive drugs)
wagazuuudue) aglutig 1-1.5 dwmsulededes
1 wu 01y > 60 U uawsziurinaluden > 200
me/dL Aeums$nen uenannt lwamsAinszid
PNMVINEEG laern R? = 0.818 (raafl 4)
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A5 4 NITIATIENANUELWUUNYAILUTEAZNITANUARA LT DYITUIEA1IEUNINGR Y
RRIELRRIAGHEN

Predictor OR 95% ClI p-value Coefficient Score
Age (years) >60 1.48 1.11-1.98 0.019 0.123 1

FBS > 200 mg/dL prior thrombolysis 190 1.34-2.68 0.008 0.139 1
Aspirin use 1.40 1.05-2.02 0.025 0.119 1
NIHSS >20 (vs <20) 1.38 1.01-1.88 0.034 0.111 1
Platelet count < 250 (x10° celV/mm ° 209 1.07-4.10  0.001 0.171 15

IV anti-hypertensive drugs during 3.67 2.36-6.02 0.000 0.225 2
thrombolysis

R® =0.818 SEE=0.619 F=11.654 sig =0.000 Durbin =2.14

nsadrunueivinuened indmsu wiiu 2.5 filemainnud eneeniuatesgnii
WenIlAIsE ereenluaNRME AT U e e R Y 129 win Wawguiugniaziuu sCH  score 8l
dom wudn fuenilaziu SiCH score s MTe T 0-2 (e 5)

A15199 5 N5IATIZRASIUY SICH tazauduRustuaudsdlunsiAnnzidenoanluanainds
TasusazaeduLden

Score Number of patients Number of patients LHR + 95%Cl P-
with sICH (n=42) without sICH value
(n=275)
0 1 29 0 -
1 1 63 0
1.5 0 18 0
2 1 27 0
22.5 39 138 12.9 3.89-42.76 <0.001

a (4 v o <
N13ATINAUTNUAVBAIBD (Model performance)

Discrimination

UM 1 uamsanuasnsalunmsnensal Receiver Operating Characteristic Curve, AUROC)
Temaianmeziieneenluauess wiveNmsnad Wi 0.74 uagdanugediu 95% (95% C)
(sICH) Toeldpeuun siCH score TneiiAuilslag 8858319 0.70-0.80

ANWULNITYINNIUYDISU (Area Under  the
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ROC Curve

08

06

Sensitivity

04

02

0o 02 04

0 08 1.0

1 - Specificity

Diagonal segments are produced by ties.

sUN 1 anuanunsatunisnensalloniaiin siICH lagldazuuu sICH score

Calibration

AINNITNAFBUAILADA Hosmer-
Lemeshow goodness-of-fit test Wieusiiu
mmaamﬂa”mszmwmiﬂﬁsmmaﬁagaﬁ'
Wy (predicted risk)  WAZNIINTLANYVD
%’agaﬁﬁ'ﬂmml@f (observed risk) Wui1 A" p-
value Wi 0.48 Feuaadlifdiuiniiaing
donadaisEuIeAfivuefuafidanalaly
UABEIEAUTDIAZLLLY
NSPUIMIATIEBUANNYNABA (Validation)

NANNSANWLERIT A LI lUNSIAT e
UoUATINNGLFIBE N 317 A (Derivation data) wae
300 AU (Validation data) WUIBHTINMTAADINT
cH - Tundastesneisaesmaildnuaslng Aoty

Ioelung Derivation data wuin Sewaz 82 10U no
ICH $osay 4.7% Wu asiCH, wae Seway 133 Wy
sICH d@nllungy Validation data wuinSeae 80
Wu no ICH Sesas 7.0 Wu asiCH, way $aaz 13.0
WU SICH e svReUnLdenAd a3UeILUUT 16es
(Goodness-ofit) ﬁ]’mﬂ%ﬂmmjuﬁu@&inﬁ@hp
valte  egluszAuiloensuld fe 0.48 uaz 044
GRONER \‘1%’3'WLLUUQO’mENﬁ'laJ’ﬁﬂE]%UWEJ‘ﬁaQa
Ieegamnyan Ingd AUROC Yeanay Derivation
data winriu 0.74 (95% Cl: 0.70-0.80) Lazvasngyl
Validation data 111U 0.75 (95% Ct: 0.68-0.82)
uandlsfistd srnaenansalumsyiunenad sy
AN 08 (el 6)

TN 6 MSUTHUNEURRRNS MIAANTI ICH UavmaeinsalumMsvinng (AUROO) sewrinangumsian

(Derivation data) WawngaMInTIERU (Validation data

Outcome Derivation data (n=317) Validation data (n=300)
n % n %
No ICH 260 82.0 240 80.0
asICH 15 4.7 21 7.0
sICH 42 13.3 39 13.0
Goodness-of-fit 0.48 0.44
(p-value)
AUROC (95%Cl) 0.74 0.70-0.80 0.75 0.68-0.82
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NAMSANEAETU SICH score wWuU3Eeh
ying 6 duusiddey leun o1y > 60 T sy
drmnaludosmazusniufiu 200 mydl m3lden
wealnS 1 s¥6U National Institutes of Health Stroke
Scale (NIHSS) > 20 n3adan < 250,000 cell/mm?
waznsltetannua ulafanisasnid one
sewinmslsien tPA faudsweniannseusudiu
Ipsneflugtnemusnpsgumssnlnglidiuamss
iy dwali scH score s adlefd
enzadlumsilUldlunwd U7

a8 > 60 U dpnuduiusedeiivedAny
AeNsRANTzE aneenluALDA IS iNazaY
dudon edenadostunsAnwndulr] Tuuaei
st Pnaluden > 200 mg/dL vauzSuLsn 64
wudnduladeideddey Tnonanisdnuail
donPE iUt TEvBs Demchuk AM, et al[9] 7
wandlififuinemsimaludengiinasiomaiia
\Aonoanluausae il dsdAgyveana mslten
Funiaiden 1y uoalniu Sedwmalyimamengy
vounsadonanad Wudndadefiveudssie
maRadeseonuguomdmssien lensinei
spydwealnSududwinneid @y luvagion
Fruniadenvladulinuauduiusadaa
Wemndwugtaeiliendsnanidosiulls,
17] 528U NIHSS Ssaeviounnusunsavedlseviaon
B onauesd alarudduiy BeseRunsuu
NIHSS &9 Audssensunsndeud enseniy
dupdaiinay TnemsAnwiinuin NHSS > 20
I cutpoint TiwineauazARARE I UN AN
Jus, 12, 17 - 20l usiundaden < 100,000
celVmm? axfieludevinslunslen PA uina
miﬁﬂmﬁiw'jw nSAdan < 250,000 cell/mms A
Fudwinefduerudesiensindensentu
aups GeenfuayumAferoui it iniaden <
150,000 cell/mm? Hnaiiuiv [18] gaving mslden
Nicardipine  YNIviaend onR1TEmI NS rt-PA
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wuinduiladeidedid wadomsiinid oneenly
aumqqﬁqm TneramsAneiiaonpdastunisine
Su  Puandiidfummuduius idaa13] faiy
SICH score @aUsznause 6 Suusinedu Sedy
w3 esilefifiusslovilunsussfiunudvaves
AMgReneanlUALBMIA IS LN rH-PA LagasNge
iUl lugenunenualaeendiusedvsnm
msasanaeivneseaTind enennsal
AMELWISNYpUd aneanluales 91aRasandady
A&y 5 fu loun Ddnuazmaediln 2) Tsa
Uszadauazdseianaslden 3) wanig
Mo URn1g 4) N13FnwIT 1N wag 5) Na
ATsgAaNNIRBS AR launsAnwINDURTI
LU SEDAN score[19] thag HAT score[20] 1uinng
T naeneisd reui wmas auaslun1snensel 1oy
Early ischemic change #3® Hyperdense artery sign
Frefivmuulugweanasimsyhunels Wewn
Hufu @ il auduius o 1eil Tod A aysie
AMMeunsndeudansanluaued agralsianu Tu
Buvmesssmalve Sdesiaranalszmsiidma
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Abstract

On June 25, 2023, the Epidemiology Unit of Phetchabun Hospital was notified of an outbreak
of conjunctivitis among participants in a wrestling competition in Mueang District, Phetchabun Province.
A surveillance and rapid response team, in collaboration with relevant authorities, conducted an
investigation from June 25 to June 30, 2023, to confirm the diagnosis and outbreak, describe the
epidemiological characteristics, identify associated factors, and provide recommmendations for
controlling and preventing further spread. A descriptive epidemiological study defined suspected cases
as individuals who participated in the wrestling competition and exhibited conjunctival inflammation
between June 17 and June 30, 2023. Conjunctival swabs and water samples were collected to identify
pathogens and assess chlorine residues. An unmatched case-control study was conducted, with logistic
regression used to analyze the associated factors. The investigation identified 50 patients, with a male-
to-female ratio of 2.8:1 and a mean age of 15 years (SD = 4.5). The predominant symptom was
conjunctival redness (100%), followed by discharge (68%) and eye irritation (44%). The first cases were
reported on June 21, with the peak occurring on June 25. Conjunctival swab tests confirmed
Coxsackievirus A24 as the causative agent, and the water chlorine concentration was found to be 0.2
mg/L. Multivariate analysis revealed significant associated factors for the outbreak, including training in
the same group (Adjusted OR = 8.26, 95% Cl: 2.36-29.98, P-value < 0.001) and sharing meals (Adjusted
OR = 17.14, 95% Cl: 2.16-136.05, P-value = 0.01). The outbreak was attributed to Coxsackievirus A24,
likely introduced from outside the area, with close contact, such as training together and sharing meals,
as major contributing factors. Screening symptomatic individuals and isolating patients from the general

population are essential measures to prevent future outbreaks.

Keywords: Outbreak investigation, Conjunctivitis, Wrestling event
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Abstract

On February 8, 2024, the Division of Epidemiology was notified of a scabies outbreak at
a nursing home in Mueang District, Nonthaburi Province. An investigation team was deployed to
confirm the diagnosis and outbreak, describe its epidemiological features, identify the source, and
provide proper control measures. A descriptive study was conducted, with active case finding using a
structured questionnaire. Suspected cases were defined as individuals with at least one rash lesion
between August 1, 2023, and April 30, 2024. Probable cases were those diagnosed by a
dermatologist, while confirmed cases had laboratory confirmation. Environmental surveys and
laboratory testing were performed. A total of 19 cases were identified, including 1 confirmed case,
with an attack rate of 54.3%. The cases included 8 males and 11 females (male-to-female ratio:
1:1.4), with a median age of 64 years (range: 17-89). Among the cases, 11 were residents and 8 were
staff members, distributed across both floors of the facility. The index case, a staff member,
developed symptoms on September 14, 2023, after sharing a room with a trainee who had itchy
rashes. Sarcoptes scabiei was confirmed in one laboratory sample. The outbreak was likely linked to
caregiving processes, as staff rotated rooms and had direct physical contact with residents. In
conclusion, the investigation confirmed a scabies outbreak involving both residents and staff, with no
severe cases or fatalities. The outbreak was likely introduced by an infected individual without prior
screening. It is recommended that new staff undergo scabies screening before starting work to

prevent future outbreaks.

Keywords: Scabies, Outbreak Investigation, Nursing Home
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