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Abstract
B introduction
Currently, the American Heart Association/ American Stroke Association (AHA/ASA)
included perimortem cesarean delivery (PMCD) as a part cardiopulmonary resuscitation
(CPR) in pregnancy. But the number of maternal and fetal survival after PMCD remained

unclear.

A Objectives

The objectives were to conduct a systematic review and meta-analysis for
determining prevalence of PMCD, maternal and fetal survival rates, and sequelae after
PMCD among cardiac arrest in pregnant women. The secondary objective was to study

the factors associated with outcomes after PMCD.

A Methods

Medline and Scopus databases were searched to locate relevant studies from
conception to september 2019. Studies were selected and extracted data by two
independent reviewers. Prevalence of PMCD and survival rate of mother and fetus were

pooled using random effect model.
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R Results

Of total 645 studies, 6 studies were included in final analysis. Four studies were in
Europe and 2 studies were in Asia. The pooled prevalence of PMCD among cardiac arrest in
pregnancy was 53% (95% Cl: 21%, 84%). The pooled maternal and fetal survival rate after
PMCD were 37% (95% Cl: 18%, 56%) and 54% (95% Cl: 24%, 84%), respectively. One study

indicated higher maternal survival rate after receiving PMCD but there was no significant.

. Conclusion
Half of CA in pregnant women received PMCD. Of those, 37% of pregnant women
and 54% of their infants survived after resuscitation. However, there was no different

maternal survival between receiving and do not receiving PMCD.

A Keywords

perimortem cesarean delivery, pregnancy, cardiac arrest




Cardiacarrest(CA)is the mostimportant

Introduction

emergency situation but it is very rare in
pregnancy. This incidence was approximately
1 in 30,000 pregnancies for in hospital
cardiac arrest (HCA)and 1in 100,000 pregnancies
for out of hospital cardiac arrest (OHCA)"”.
Aortocaval compression is special
considerations for the resuscitation pregnant
CA*. Perimortem cesarean delivery (PMCD)
is the most invasive procedure to relieve
aortocaval compression, compared
to left uterine displacement and left
lateral tilt. PMCD is the cesarean
section performed in pregnancy who
developed CA to optimize the condition
of both mother and fetus. In 2020, The
American Heart Association/ American
Stroke Association (AHA/ASA) currently
included PMCD as a part of special
consideration in cardiopulmonary
resuscitation (CPR) in pregnancy’. Although,
this procedure was recommended to start
within 5 minutes after collapse or as soon
as possible7, the number of evidences is
limited and the outcomes after performing
remain unclear. The primary aim of this study
was to conduct a systematic review and

meta-analysis for determining prevalence

Thai Journal of ©mergency Medicinew

of PMCD, maternal and fetal survival rates,
and sequelae after PMCD among CA in
pregnant women and infants. The secondary
aim was to study the factors associated

with outcome after PMCD.

Methods _
Search strategy and criteria
Medline and Scopus were used for

a systematic searching since conception to

July 2019. Search term included [(“Pregnant”

or “pregnancy”) AND (“Cardiac arrest” or

"Asystole") AND (“Cesarean section” or

“Caesarean section”)] OR (“resuscitative

hysterotomy” or “perimortem cesarean

section” or “perimortem cesarean delivery"
or “perimortem caesarean section" or

“perimortem caesarean delivery").

The human studies to be included in
the review were one of these followings:

1) Contained prevalence of PMCD
performed in pregnant woman who were
in CA

2) Had maternal or neonatal survival
rate

3) Had the factors associated with

PMCD outcomes or their sequelae.
Studieswere excluded ifthe population

was not a pregnant woman with CA and
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did not perform PMCD, insufficient data,
not published in English, narrative reviews,
case reports, case series, book section or
conference paper.

Study selection and data extraction
were done by 2 independent reviewers
(CW, SW). The Newcastle-Ottawa scale
for accessing quality of cohort and cross-
sectional studies was used for assessing risk
of bias assessment®.

Statistical analysis

The pooled prevalence of PMCD
among CA in pregnancy, maternal and fetal
survival rate with their 95% confidence
interval (Cl) were estimated, using ‘metaprop’
command’. Heterogeneity was declared if
P value of Cochran’s Q test < 0.1 or 12 > 25%
(10). Then, random effect model was used
when heterogeneity was detected'. Odds
Ratio (OR) of 1) maternal survival in PMCD vs
non-PMCD group and 2) factors associated to
maternal and fetal survival among CA who
received PMCD were calculated. Stata pro-
gram version 15.0 were used for statistical

analysis.

Of total 645 studies, 224 studies and
415 studies were excluded due to duplication

and exclusion criteria, respectively. Therefore,

6 studies were included in final analysis.
(Figure 1)

Characteristics of included studies
were showed in Table 1.

Prevalence of PMCD and maternal/
fetal survival after PMCD

The pooled prevalence of PMCS
among CA in pregnancy among 5 studies
(2, 11-14) was 53% (95%Cl: 21%, 84%),
see Figure 2(A). Sensitivity analysis by
excluding one study in Asia'” indicated
there was no difference result with pooled
prevalence = 53% (95% Cl: 17%, 90%). The
maternal survival rate after PMCD ranged
from 17% to 55%'"'*'*"> with pooled
prevalence 37%(95% Cl: 0.18,0.56). Subgroup

analysis indicated that pooled prevalence

12,15 2,11,14

in Asia was higher than Europe
(50% versus 31%), see Figure 2(B). The
fetal survival rate after PMCD ranged from
18% to 89%>'"'*'** with pooled preva-
lence 54% (95% Cl: 24%, 84%). The pooled

prevalence of studies in Asia'*"

was higher
than those in Europe®'"** (64% versus 50%),
see Figure 2(C).

PMCD VS non-PMCD

Only 1 study'" was eligible to assess
the effect of receiving PMCD versus did

not receiving PMCD on maternal survival.

The risk ratio of survival among pregnant
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645 Records identified through 2 databases searching

A 4

224 duplicated studies were removed

421 Tiles & abstracts screened

365 studies were excluded

321 Not interesting study designs
191 case report s
70 narrative reviews
17 letters
12 guidelines
9  systematic reviews
case simulations
books
case series
critical review
editorial
1 research news
2 Non interested population
Non interested intervention
Non English
Incomplete information

N — O

DO W9 W

JV

56 Full-text articles assessed

50 studies were excluded
39 Not interesting study designs
19 narrative reviews
11 case reports
2 letters
2 books
2 case series
1
1

A 4

guidelines
case simulation
1 conference paper
9 Non interested populations
2 Non interested interventions

v

6 Studies included in analysis

Figure.1

Study selection
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Asia
Huang (2012) _— 050(0.22,0.78) 17.56

Heterogencity between groups: p = 0.896
Overall (I"2=94.42%, p=000);, =<=—_ ==  053(021,084) 100.00

Study ES(95%CI)  Weight
Europe :

Dijkman (2009) —— 0.17 (0.05,045) 22.06
Beckett (2016) § =l 0.55 (0.41,069) 2597
Timme (2019) — 0.18 (0.05,048) 21.08

e Subtotal ("2 = %,p =) e 0.31(0.03,0.59) 69.12

Asia :

Shusaku (2019) —._ 0.50(0.29,0.71) 2091
Huang (2012) ——————  050(0.15,085) 997
Subtotal ("2 =%, p=.) - 0.50(0.29,0.71) 30.88

Heterogencity between groups: p = 0.286
Ovenall (12 =70.50% p=001); <> 0.37(0.18,0.56)  100.00

%
Study ES(95%Cl)  Weight
Europe H
Dijkman (2009) R 0.42(0.19,0.68) 19.84
Beckett (2016) [ 0.89(0.74,095) 2324
Timme (2019) —— | 0.18 (0.05,0.48) 21.03
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Asia :
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Subtotal (2= %,p=.) <= 064(044,084) 3589

Heterogeneity between groups: p = 0.610
Overall (12 = 89.01%, p = 0.00); < 0.54(0.24,084) 100,00

Figure 2. Meta-analysis of prevalences of PMCD (A), survival rate of mother (B) and

fetus (C)
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woman who received PMCD versus did
not receiving PMCD was 1.23 (95% Cl: 0.11,
8.39). Whereas, Maurin et al'”’ reported that
there was no survivor in both PMCD and
non-PMCD groups among out of hospital
CA pregnancy.

Sequelae of maternal and fetal
survivors after PMCD

There were 2 studies'""’

reported
sequelae of survivors after receiving PMCD.
Only 33% of maternal survivors were
healthy, whereas at least 25-75% of fetal

survivors had no complication, see Table 2.

Factors associated with maternal
and fetal survival after PMCD

There were 3 studies™'""

provided
information of factors associated with survival
after PMCD. Time from collapse to PMCD,
place of cardiac arrest (IHCA versus OHCA)
and PMCD performed at location of CA
were identified to be possible independent
factors of maternal survival. However,

the significance was still controversy, see

Table 3.

Sequelae of maternal and fetal survivors after PMCD

Number

Sequelae

Table 2.
Patients Authors Years
PMCD | Survivors
Mother Dijkman"' 2009 12
Shusaku® 2019 18
Fetus Dijkman'! 2009 12
Shusaku' 2019 18

2 50% neurological damage at radial region
of right hand
50% vascular dementia with sign of

delirium

9 33% Healthy
56% Hypoxic encephalopathy

11% Lower-limb disuse syndrome

5 75% Healthy
25% Hypoxic encephalopathy

12 25% Healthy

75% Hypoxic encephalopathy
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Discussion -

From this study shown that approxi-
mately half of CA in pregnant women
received PMCD

PMCD is recommended by American
Heart Association 2020 Guidelines as special
consideration for resuscitation among CA in
pregnancy?. Previously, the incidence of CA
during pregnancy is 1/30,000 in 1986, and
only 188 cases were reported’. According
to our study, the meta-analysis was
conducted to assess the prevalence of
PMCD from 1993-2016. We found that
53% of CA in pregnancy were received
PMCD. The result might indicate that
PMCD obtained more attention as it
had been previously reported. However,
included studies were mainly conducted

in Europe™'"

. Therefore, this might not
represent the PMCD across the world, which
health system and emergency medical
service might be different.

There was high probability of survival
among pregnancy and fetus but their
sequelae should be considered.

Generally, only 23.7%-37.5% CA
patients recovered after resuscitation®.

Our study found 37% of pregnancy and 54%
of fetus survived after PMCD. This might be

due to several reasons; PMCD is recommend
to undergo within 5 minutes after cardiac
arrest’. Therefore, patients who received
PMCD were found very early after CA. In
addition, this operation required prompt
situation. They might be resuscitated
in prompt location, with readiness of
equipment and staff member, e.g. labor
or operation room. These might increase
chance of survival.

Our subgroup analysis suggested
that there were higher maternal and fetal
survival rate of studies in Asia than Europe.
These might be due to studies in Asia'*"
included only IHCA patients who might
have better prognosis because of rapid
receiving resuscitation after collapse whereas
studies in Europe®'">' included both in
and out-of-hospital cardiac arrest.

According to limited evidence, there
was no significant difference of maternal
survival rate between receiving and did
not receiving PMCD. Our result yielded
more than 33% of them had permanent
neurological deficit. Although, there was
high survival rate, compared to other causes
of cardiac arrest, quality of life of mother
and infant who survived after PMCD should

be well concerned. In Practice, decision to



perform PMCD still has to be discussed.
Factors associated with survival
among CA pregnancy who receiving PMCD
Based on recommendation, PMCD should
be started within 4-5 minutes after CA
and perform at the location of cardiac
arrest’. Our result has only few studies”'""
provided data about factors associated to
maternal and fetal survival after receiving
PMCD. Based on limited evidences, shorter
time from CA to PMCD and IHCA increase
chance of survival. This might be due to
patients were found rapidly after collapse
in suitable environment for resuscitation

which consequently lead to had better

prognosis.

Limitations -

There were small number of studies
included in this review. Consequently,
this might bias the result. However, we
exhaustively searched across 2 databases

and complied to recommendation to

conduct systematic review.

There was 53% of CA in pregnant

Conclusion

women received PMCD. Of those, 37% of

pregnant women and 54% of their infants

13
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survived after resuscitation. However, there
was no different maternal survival between
receiving and do not receiving PMCD. Time
from collapse to PMCD, place of CA and
PMCD performed at location of CA were
possibly factors associated to maternal and

fetal survival.
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Abstract

R introduction

Previous studies in other countries comparing treatment of severe sepsis or septic
shock according to early goal-directed therapy (EGDT) protocol to usual care yielded
no difference in 90-day mortality. Nevertheless, the information on the method of fluid
assessment in these studies was not provided. Also, there are currently no similar studies
according to Thailand’s emergency patients’ context, which have different technology

and equipment.

[ Y Objectives
To compare in-hospital mortality rate between patients diagnosed with severe sepsis
or septic shock receiving non-invasive fluid assessment by non-invasive ultrasonography

protocol to those receiving invasive central venous pressure measurement.

R Methods

Retrospective cohort technique was used in this study, comparing emergency
patients in Maharaj Nakorn Chiang Mai hospital with severe sepsis or septic shock treated
according to EGDT protocol with fluid assessment using invasive central venous pres-

sure measurement and those using non-invasive ultrasonography protocol. The primary
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outcome of the study was in-hospital mortality rate. The secondary outcomes were length

of hospital stay and complications.

R Results

During the data collection period from February to October 2015, there were
87 patients diagnosed with severe sepsis or septic shock admitted to inpatient departments.
79 patients were included into the study. 49 patients were treated according to EGDT
protocol, while 30 patients were treated by non-invasive ultrasonography protocol. There
were no significant differences between the two groups in term of in-hospital mortality

rate, length of hospital stays, and no complications were found.

A Conclusion

In hospital mortality rate in patients diagnosed with severe sepsis or septic shock
were not significantly different between patients receiving non-invasive fluid assessment
by non-invasive ultrasonography protocol and those receiving invasive central venous

pressure measurement.

Y Keywords

severe sepsis, septic shock, Ultrasound,
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Dx : Severe sepsis, Septic Shock

. Identify Source of infection
. Hemoculture, Culture source of
infection

. Early antibiotics in 1 hr.

v

Crystalloid 30 ml / kg for hypotension

or lactate 2 4 mmol/L

Yes \
Persistent hypotension >(  IVCIndex (by Ultrasound)

IVC Collapsibility index (Cl) : Spontaneous breathing

No

VUsziiin diameter 309 IVC iilafimswiulauni (2 40% volume
responsive)
IVCmax — IVCmin

I =
¢ IVCmax
IVC Dispensability index (DI) : Ventilator

- 5 A - - . o
Usziilu diameter 709 IVC laiimamulalauiniosiromoledaeh

IVC index tj’ﬂw'hi trigger 1H309 (218% volume responsive)
IVCmax — IVCmin

kIVC distensibility index T Vemin

MAP = 65 mmHg

No - mntgﬂmﬁmmﬂ"ﬂaﬁﬂﬁﬂmﬁmauaumv‘namﬂﬁm’m

P . 5
LUBIAUNII T Vasopressor u Norepinephrine

N

-l Vasopressor 1 1. udgamiinnuaulafiad

Yes

#1301 Hydrocortisone 200 mg IV in 24 hr (&9 cortisol

Blood lactate < 4mmol/L

Yes

level riaw)
No -~ N
:_> Asanlw PRC keep HCt> 30 %
-~ Aol dobutamine (0.5-15meg/kg/m) wn Poor cardiac
Ejection Fraction
N\ J

Urine output > 0.5 mUkg/hr

Transfer to ICU

MAUATWT 1 WAAINTZUIUNITINY severe sepsis WAy septic shock WUU non-invasive 1ag

1% ultrasound (WAILILULINIIINLONENTON19D

10,14,16)
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Abstract

Medical oversight is one of the knowledge that general practitioners (GPs) and
emergency medicine physicians (EPs) need to understand. If comparing emergency medical
services (EMS) to the human body, medical oversight means the brain serves to control
and command in the operation for maximum efficiency. In EMS operations, most of them
are performed by healthcare professionals other than physicians. Some situation causes
the patients worst clinical at the scene, it is necessary to consult a physician who serves
as medical director of the EMS, which makes the role extremely important. In the case of
selecting the destination hospital for delivering the patient. The patient diagnosed with
stroke fast track, the medical director is also responsible for choosing the right hospital.
The hospitals with the potential for CT scan and thrombolytics (rt-PA) were provided.
Alternatively, in the case of patients with multiple trauma, the medical director must
oversight the patients to the trauma center level |, that’s to provide the fastest and most
appropriate patient care. There are two types of medical oversight in an EMS operation,
indirect and direct medical oversight. Both types have their advantages and disadvantages,
depending on each hospital’s context in selecting the appropriate procedures. As the role

of physician, it is imperative to know the patterns, procedures, and actions.

Keywords medical oversight, EMS, prehospital care
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Abstract

R introduction

Native hip dislocation is a true emergency condition due to avascular necrosis
complication which is directly related with time to hip reduction. Therefore, hip reduction
as fast as possible is very crucial. The procedure should be done within 6 hours after the
injury. However, there was no data regarding dislocated hip reduction done by emergency

physicians (EPs) in Thailand.

[ Y Objectives
To study the method and time result of dislocated hip reduction by EPs at emergency

room, Nakhonpathom hospital.

A Methods
Retrospective reviewed data from Injury Surveillance Windows; ISWIN data program and
electronic medical record for studied the dislocated hip which reduced by EPs at the

emergency room, Nakhonpathom hospital, Thailand from 2013 to 2020.
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R Results

Eighteen dislocated hip patients were treated by procedural sedation depended on
patient conditions before hip reduction was done at the emergency room. Twelve (92.3%)
from 13 native hip dislocations was reduced successfully. Median treatment time from
native hip injury to post reduction film was 174 minutes (83-260 minutes). The time was
statically significant faster than the median treatment time which was 490 minutes (335-
830 minutes) in the operating theater. Four (80%) out of 5 prosthetic hip dislocations was

successfully reduced. All patients had no complications from the treatment.

A Conclusion

Dislocated hip reduction at the emergency room resulted in rapid treatment within
6 hours after the injury. An emergency physician reduced the dislocated hip by the Lefkowitz
technique had an excellent success rate both native hip dislocations and prosthetic hip

dislocations.

A Keywords

Hip dislocation, Reduction, Emergency physician, Emergency room
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Y Objectives
To evaluate the BAHT mobile application in terms of accuracy and inter-rater relia-

bility compared with the original paper form.

R Research Methodology

Analytic study. The population of the study was patients who presented to the
emergency room, Bhumibol Adulyadej hospital during 1 September to 31 October 2018.
The patients were evaluated by triage nurses and emergency medical residents in a
simple random sampling used the BAHT mobile application or the original paper form.
The gold standard was determined by three professional emergency physicians based on
Bhumibol Adulyadej Hospital triage handbook 2018. The Kappa statistic indicated the level
of agreement between two categorical assessments and the Chi-square test indicated

the accuracy.

R Results

Over two months, 480 ED patients were assessed; 459 (96%) completed data were
available. The Kappa statistics in the original paper form was 0.34 (95%Cl 0.28-0.40) P-value
< 0.0001 and the BAHT mobile application was 0.88 (95%Cl 0.84-0.92) P-value < 0.0001.

The percentage of accuracy in the original paper form was 71.37% in the resident group
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and 81.06% in the nurse triage group. In the BAHT mobile application, the percentage of

accuracy in the resident group was 90.95% and in the triage nurse group was 92.24%.

R conclusions
The BAHT mobile application had significantly more effective than the original paper
form in terms of accuracy and inter-rater reliability and the users had a confident and

satisfaction to BAHT mobile application

[ Keywords

BAHT mobile application, accuracy, inter-rater reliability

69




WﬁﬂﬁﬂﬁﬁLﬁ%ﬂﬁﬂmégﬂLQULM\?U%LWWIV}EJ

ﬂ'nmf]uu'lu,axﬂfa'mﬁqﬁ'mﬂ_

Tugatagiunimugtheiugu aums
AuUSunsneInTnIaNIsunndnanas fe
Wuauiimigegramisiunungniduaes

¥
[ YY)

Tsangrvramlanidundyed feduaii
wednluriesgniduiadulnngnisaifiiaiu
TunangUszing’ ananiun1salfanada
Tiunnduagngruialdauisaquaguaels
yhits srernanTonesuNUILIY Tanseny
sonnuUasafevestaniifedldiunissnwm
981913909u uazwuinglduinsiiinuin
Jutuiivisdiasgnidunarlianiduusuiy
Wuduuan eravinliiiiaeiigniduaiele
Sunistiemdedrauiniduniiznnnanin
FafuszuunadauengtheTsdaruddunn
Tunsluinns TeannsnAdewudn e
finsdnuentiszauanuaniduliisniuue
fUheilonmsfinaslafunisnsialanisania

o v

fiusifiu (underestimate) aviefUaelesy
n1ssnwnariiadeanuundd 1ine1nis
nyandin druglaeniinisdausnlisssy
Auandusanu wigUleldlatannas
fidedldfunisnsrandaninilngunnd
(overestimate) azvilsigiaefiflanisings
nlesumsnsaath Tutananiiume yaanns
NNATUNNGAI99) Hoeg19317n’
lsangruraginaenaeinyudliuly
SEUUNIAAUKENKUIBLUY Australian Triage

Scale AiRNANITUNSWINERNBUWEIYIALA

70

Usgnavdninainisussifiuiiedauanseiu
ANNRNRANLALININTEIUNTUN URNSRNIAY
w.A.2554° FaldfinsusuiUdeuszuun1sfn
wengUreanifuunduaiionisdauendvae
anidu (Bhumibol ESI Triage) atuuiuyss
N.M.2556 %aﬂ%’uﬂ@amam Emergency
Severity Index Version 4 LLaﬂ‘l’fL‘tdﬁJu@:ﬁa
lun1sufiRnunasnun agslsinudozidy
Alleffunnsgry uifdmutymifeafiuns
Usziiulagldesdninug wazUszaunisalves
FAauoniifianuuanseiy vilfiAnam
aanawadoulunmsdnuen soxnlul w.e.2561 16
In1suFulsauasiaunssuunsuseLiiuay
sahuvasdihedulmilngléfodn Bhumibol
Adulyadej Hospital Triage (BAHT) @t
1191N5¥UU Emergency severity index
version 4 32UV National Early Warning
Scores (NEWS) BINEWS \duszuufine1uia
osgniduldusziliufuasiiiefnnueinis
INgaLANegLa lnedinguszasAtiinaiy
Faaulunsusaiudetu uasduminsgu
Weaiu wagn15USuUIeasEuu Emergency
severity index version 4 211U National
Early Warning Scores (NEWS) {ip11saztden
Tunsdanenifistuaniy deusuiivleg
geldlald application lvlAnAuAaIA
waoulunisuseidu Fafluundnlunisvh
application unfieliiinauazaindu

AUsTULATARANANALAREY



uwungniduvialanidszuunisdauen
fhefiunndnaiu udiuwinaisludlagou
fio szuuiudsithedu 5 seiu Idindngnu
Beusedndsessuinduszuuiia Weiieudy
sruudug ludeswawesruiisanss Ay
Udefie uarmnunseunquluzesednis
dnas381 MSENTNeINIAI9Y LaranduIu
Avasluwnunanduld nsdnwendUaedu
5 sydutiu Talaniinainnailessuy Wy
Canadian triage and acuity scale Taluuseine
LAUIA1, Australian triage scale Toluuszne
DOALATLAY, Manchester Triage system T
Tuﬂszmﬂé’aﬂqw, Emergency severity Index
Hluuspmaanszoisn svtusemalng’

Sandy L. Dong wagag (2005)° &
MN1IANYIAINADAAADITENTINNEIUIA
vesanidu lunisanuendUiunigssuy
Canadian Triage and Acuity Scale (CTAS)
WiguigusgninanisaauengUigiuy
memory based triage g a computer
decision tool (eTRIAGE) #ad21nausuns i
udunan 3 Flus WeSsuiisusening
weruradaueniuideavig nuiinig
AALYALUU memory based triage 14AN
Anuaenndeatlusedum (K=0.263; 95%C
0.133-0.394) @Hun1SAALENLUL eTRIAGE 11
APNdenAaedluszAuUIUNas (K=0.426;
95%Cl 0.289-0.564)

Timothy F. Platts-Mills wagmade

(2010)° lavin15AN1UTEANTAINVDINT

71

Thai Journal of ©mergency Medicinew

T¥sguu emergency severity index (ESI)
lngnegruiaviesaniay 31 au lun1sAnnses
ftefifieny 65 Viuluswau 782 au wui
fif{van 26 audildsunissnuiieTinedis
e Tuduauilasunsussdudu esl
level 1 druau 11 au AndumAiaauls
Sovay 42 hasAudWIzsouay 99.1

Karin Jordi wagaaiz (2015) lavinnis
ANWYINGIUIA 69 AU NAABUAIIUYNABY
Auaenndetnazauiulalunisidszuy
ESl lumsénuengiaelngliuuunazgeu 30 1o
310 ESI Implementation handbook
version 4 Anidumzuuunnugnsiosiosas 59.6
fA1ANARAARDITENINNUTELEIY 0.78
(Krippendorff’s alpha) wagna1utasesas 78
finnushulalunisldszuu ESI

Sorravit Savatmongkorngul liagAnde®
LavinnrsanuuIsutiisunislyd mobile
emergency severity index (ESI) triage AU
paper ESI Tungusin@nwiunne wnndhveans
AN waENEN8198e WuINTlY paper ESI
varsaunguilAiauaonandesening
fusziiuegluszdum daun1sld mobile
emergency severity index (ESI) triage

AANNERNATITENIEUsEliuegluseAy

e D

3 wazilensiaaeuaNgNAadlunITARLYN
WU1I1N1510 mobile emergency severity
index (ES) triage dAugNABsINNIINITLY

paper ESI




WQﬂﬁﬁﬂ%L’]%ﬂﬂﬁﬁl%gﬂL?AULLM'\TU%LV]PIIV]EJ

NnnsAnaziuliuiaeliiedesle
Tusgduanna eFeuifisumnugniesuas
muaenndesszninUszifiulngliintesilo
ilasne Afamuhiinadwsiunnsraiu n1si
szuvdiannsedndunldaunsoanniunain
iAo LiluANLgNABY LazANADAAGDY
senIagusediule

\leannlsamenunagiinasnasingls
USuugessuunisannengUaeg Usenaudu
LLmﬁmﬁlm human factors engineering 6'?7!&
Wunis@nwinazuszgndmaudilangug
Aeatudadenisnienin nginssy A
A13150 ToINNAVDIUYWIUIDDNLUUTEUUIY
\n3nsiloiieanngAnssuiiunwses (human
error)’ 83AN339U5EUU BAHT nimuniu
BAHT mobile application Tuauisalnuy
WagHIAeR0INANYINaaNSYRINTIY BAHT
mobile applicationtUFsutnsuiun1sAnLen

AELUINSlUNTEAY

WBANEINANITANLENTEAUAINUSIAIU

TngUszaeAvaINIsIY

v Uqe lnglduaunfiaduuuaniinlu
Wiguiiguiuuuimalunszany lusuaig
QNABY ULAAINNADAARBITENINNEUTEIIY
luiesgUAmnuazaniau lsaneruiagiina
onasiay (¥9¥udl 1 fugiou fs 31 nanau

W.A. 2561)

72

Wun1sAnwndedasiest (analytic

351157998

sULUUNIANEN

study) laen15¥n Pilot study Uszliiusyau
AR UIETIUIU 60 518 WUIIHE
myUszulaglduuimslunseanularinig
Qﬂéf@d 74% wag BAHT mobile application 19
AIAIUYNABY 85% UNLNAIUIUIUINAIBE
Imﬂ‘ffqm Two independent proportion
funarafegisdmiy 2 nau Midudass

oy Mingusegiinguas 229 518 sl

'
a

458 578 wazlitaWiladayaideniiiene §Ide
FAUIULHBNITBDNINNATANWISBEAY 5

slunquiieg1ednuau 480 31e

w3esiielunisin

1. Bhumibol Adulyadej Hospital
triage (BAHT) azvinnisdnanduguaelunis
drsumssne lneudadUaedu 5 sedu au
ANUSIAIUNARTN Taun

iUil 1 (Resuscitation) \u KU
slangaudugosnisnistiuiilacer) u
Susuusn vide fUaeiiinnzdon neumies
1N Fosminssnuiiselils deadifunns
$nwrrteu uenaniisrmfetaedidinnst
Fast tract waalsane1una F4léln Stroke Fast
tract, STEMI Fast tract, Birth before arrival

(BBA)



s¢AUil 2 (Emergency) fUawaglu
amzidssgaiensgyideTinviootea: Tae
Uszidiuannsindyaudn dunfnaziui
»14 National Early Warning score (NEWS)
wnAnazuuusld 5 asuuudull vdeifles
Forieaiild 3 azuuu flhoazgndanseady
sedul 2 seldliasiu 10 und

#AUi 3 (Urgency) fUaeliilsoy
luanganiduvsedeaianisanidedinvse
9782% WA AINIINITATIVNNLAULIANI
1 9879 WU A9N1SNITIRzLaen Tingae

< L4 & A = s ‘ﬂl
ATINDNGLIY B30 USNWIUNNIUNUNDU
TN

52AU 4 (Semi urgency) fUaelaila

aglunnzgniduvieidewionisgaidedin

W300381z Ui F0aN13015ATIALRULALLA
1 8¢9 WuFosnisnisianziden Iiunde
A3I9LNTLSE NIoUINBMNNERNUN U
W

s2AU 5 (Non urgency) Q’ﬂwﬁmmm
solalddaanisnisasrafisidin fean1snns
FnUsEIRLAY MTITTNNYINUNNE LaL/h30
Fin1ssnwnduendulsennu

2. BAHT mobile application

dlodlufiveundaduaznuiund 1
U89 BAHT mobile application mﬂﬁ?ul,ﬁaﬂﬁ
“By” aihguih 2 iensendeyatanysz e
AUae (HN) uazonisgiae mndaliliveya

wsebunsalanduserivaiusatulule lag

a L Y] ”
RN T LIUANNTBN

Thai Journal of Emergency Medicinew—J\/\J\»\/\

B.A.H.T

Bhumibol Adulyadej
Hospital Triage

mihe

w1 i 2

Wakhluganth 3 aviividenguenis
Tden nasanidennauensaena lunsel
MlugUreseAuil 1 Resuscitation axlsinew

ASUSLIUNININ W 4

< LR &« HN123256
| Cardic arrest > Cardic arrest
| STEMI Y HN
| Stroke <= 4.5 hrs > m
| BBA(birth before arrival) > miihe
No >

i 3 nih 4
wimnldlingueinsluni 3 Tiden

“No” agludmihdaly Fsazlingueinisdus

Tden (min 5)

73




/\,pﬁ-/\/»—wmﬁmm%mﬁmégmﬁuummzmﬂm

<« HN 123456 — HN 123456
Yaenina/maa/iBanauuassmiiy > thavias/mas/Bensuuazamily
wiE/uNems/undadnes/ueuiit... | Taiganda/laima e/ Lidiines
At > | NEWS >
nduans @amsan(Liiaumannm... > yusauwiuanan/auil/ ludibedi

arundnasio lsananmdaniale
Aneurysm dissection
winlednnaada >
1havasquuss Framsands lugdiheang
Guwiunmaan/ e > annnin 65 1
drangamaiumsle >
W >
Amndumiauanden >
anadus/nmasiinun@zean/y/aa/s... >
Suads/nravmnadie favanm /anaund S

Y 6

NH9IINYINNISLABNNGNDINTIENUAY
wihdnly (i 6) ievinisusediusie Tagld
\eWsi National Early Warning score (NEWS)
Iyiden “NEWS” agidndninvesdeyey1esn
(th 7)Iidendayanasdneuiiithe Tald svuu
92YNN1TTUAS LU Y YIUTN HINAZLU
slld 5 Avuuutuly sideiiiissfeiiieaiild 3

azuul axgnUszidiuiusedud 2 Emergency

videlunsdiffiennisiladfunguides
muiadadinin NEWS Aaiusadenlaniu
nqudsetiug Faudaznduoinisfesingy
esfiuansnaiuly dgtaeoinsdnlaiy
ngudsafsnanazgnuseiliudusefuil 2
Emergency (w11 9) mne1nisliiungy
Aoai199 wazAzwuusIn NEWS lidafu
nauaidnesiu Azdngutidaly Aensuszdiu
Pthedndudedlasunisnsindnuanntes
wigla (ni 10)

- ldunnnan 1 e azgnuszfiudu
fUneseufl 3 Urgency (wth 11)

- fnilies 1 9o avgnuszsdududioy
598Ul 4 Semi urgency (Mth 12)

- el dudomsiaiu
marhitiefifimun avgnussiiudugtiesesus

Non urgency (¥t 13)

SBP  =90,2220  91-100 101-110

41-50

HR  =402131 111130 91110

Loc VP

Next

2 « HN 12345 &« HN 123456 “— HN 123456
NEWS 1heviaquuse Frmegnas lugilseng dadtin taavipymas/idanTuuazamiiy
anni 65 1
s | 2 | 1 ] [ g Lab
RR <8225 2124 oM HN BAHT2 NEWS
| > EGK12 lead
12345 QndaiRwiusain/don wy giu,wen
spoz =91 92-93 94-95 winju,Uandala,o uau d annd1 10 plain film x ray
@
msgihe
361-360 R S— cr
BT 5350 e | B o QndafiaiumuiuiiGeniun

. » retained NG, Foley's cath
Qndadimhutufiom e

e S P
anandnuwau

o, Wiv fluid
eye irrigation

incision amd drainage

w7 w8

9w 9 % 10



Thai Journal of ©mergency Medicinew

e

Vhaiae/mas/idansuuase i

HN 12345

“«—

HN

HN

omgie

12345

swmdie

harioa

HN 12345

Uaariaa/mas/iBansuuazaniiu

e

hmine/mas/idansmuazewiiy

HN

amgie

HN 12345

BAHT 4

havioa

i 11

3. MuvutuiinmsdnuengUle wus
Ju 3 meu

noufl 1 feyavhluvesithe dya adn
F29981 7 d150U3N5 SERUAIIISIAIUT
Usgiliulpenenuiafnuenuazinnguseantnu

nouil 2 nanidaduanng msduns
91115 M3sudugUaelu msdwiedUlsuas
nsLdeTIn

noufl 3 Humsaseuuueday

4. wuulssiiumuianelavesweuig/

ARLYA

ANINAANY -
BAHT mobile application w18y
N13U192UU Bhumibol Adulyadej Hospital
Triage inUszansituueundinduuuauinlviu
Triage (NM3AAUENAUIE) MUN8Ae 113
FnusziRuazn1snTiaeg1esing Wedauen

AUaseamdungunudiuaiugusIes

v 12

75

i 13

naduthedu msdauengihelaldnsiteds
Tsa Guiissn1suszidliuaudenIsnsgua
msnsunmd aeluszeznanfimnzauiv
AVINTULITEIINSEUYE

Inter-rater reliability (A1 N@aAAGDY
seminegusziiiu) mneds mstanandesiy

LUUANNEDAARDIN18TUTDILATDIEDIY

€

Usznnnila iunsiiansanvesiuszdunaus
2 auduly lneagussiliuudazauiininudy
daszronu

Accuracy 3809 ANNABILLLEY
Tun1sda Al dunaainisialuauideil
Ao sEAuAUSIAINvesE e NETe eyl

AIAULTIY

a [

Overtriage #11809 N15UZIHUTTAU

1Y
aaa

mmw'amuqaﬂdwmmLﬂu%‘%ﬂ TunfiAans

UsziluseAuaAMILInIugIn I ElTe vy

U

ALY

Undertriage %1889 n1susziiiuseau




/\,pﬁ-/\/x—wmﬁmsm%mﬁm%gﬂLﬁmmwszmﬂim

Armsasusninanduass Tuiitfonis
Uszifussiumnuisssudininiigideninas
ALY
nsdauengUisnuukuImslunszay
U809 NTUTETIUTEAUAIULTIAIUYD
KR8 52UU Bhumibol Adulyadej Hospital
Triage IngonfasinIug warUszaunmaives
fdouen anduinnistuiindeyaadluwuy

Yuiinmensinme

JURBUNITALUNITIVY -

1. Wideyaunvnduazneruranujin
U viewURvakazanidu 1sane1una
niinaenasinuieInuTsuuNsUsEIdugUae
Bhumibol Adulyadej Hospital Triage 1a
[ &3 ' ' ] v
damsousulu 3 Ju udavguldssasailunng
aUTH 3 Tilus uaziimsusediunaneuiiey
NEULAYVIAINTTOUTH HAUTING INVAINTOUTY

v v

A3 mansaiuunaaeuauilasesas
85 \lewfiufudeudhyuniseusy wazan
LUUADUMUIY WeruIaTidniunse ULl
aufamelasteszuy mntuldEmhssuululd
NUISBUATIA 1 NUANIUS 2561 i
lasin1sdneUTLANTII9IU BAHT mobile appli-
cation Snafsreuthunldruaeiiviosg g
uazanAusaus Ul 1 smen 2561

2. fheidhinsuuimsiiviesgdime
wazanildu wgnussiliuszauauseiiuly

MU LaenauIannLen Wweltionis

76

v

duiegnanuudie tleidendiazlduuime
Tunsza1wise BAHT mobile application ‘17?&5
weUIRRALENMNA AU T UTHIEUY
Bhumibol Adulyadej Hospital Triage Wazns
14911 BAHT mobile application u&

3. wnmduszatnunvamansanidu
UseLliuseiuaIusanIuedUlg nwuY
utoya lnglduuuwuwamalunseay wagld
BAHT mobile application

< v & &

a. LﬂU‘UE];JUaW‘u;ﬁ:’mW']?,JLLUULﬂUSi’JjEH{IJa

¥
o =% =

Flddavindu Tufinennisddy Yaananiid
SuUnng seduauseuignUsifiulag
weruadnLenuazunndUsEiiy Ui
Foyarily anusiulauazanuiienelalunis
THiedesilovomeuiadauen

5. fanunaldaduganiig n1sdune
917115 nssuilugiaelu nsdaionaznis
HerinvaeyUae

6. WEdeavaldun e19158unng
NYANENSRNLEY 2 viTuvin1sUsTUsEAY
Aussulaglduuuiudoya mnaui
vosaansviuliingafu inuiiawazdu
HeindY FatlusaviuaglinsunanisUssiu
rouniig wasynviuld@nwinasinsuspdu
w1 FeredemugiiensfauengUnognidy
Tssmeuaninaenaeie .. 2561 el

asn Ui dulUTuwumaieniu



2 v A Y] v
LﬂUsUE]JJUaLU@QWULﬂEJ']ﬂULWﬂ 218 QU?EJ

N15ATICHANISANED

wisiseRndunaly Yasandiiuuinng

g }
FITIW MSUINEILIANGIRNIENIN 155U
danmeins nssudugthelu nsdwiegiae
waznN1ILENTIN
meAAUdnAdedluNTUTEIIUTZAY
AULSIAIUTENI NN UIAAALEALAZUNNY
Uszd1Uuld Kappa statistic wagnisiUseu
Wiguaugnaedtunisuseiliuseiuainy
IS9AIUTOINY U IALAZUANIUTETUUTZIIN
wislunszawiu BAHT mobile applica-

tion 14 Chi-square test

Thai Journal of ©mergency Medicinew

15398t dun1sANEINANISARWEN

NaN15398

seAuAMTIIuYeUelaglyd BAHT mobile
application Wiguiisuiukwmslunszae
TuAUANNYNABILALAIINADARDITENTN

¥ v 1

AUsTdiU Inedingudiegagiae 480 au Tu

Snuiinuinideyaliauysal 21 au Favden
dusegng 459 au ldun nguilduuamaly
n3zA 227 Aulazly BAHT mobile applica-
tion 232 AW tuTATIEsimIeAaNinesing
Tlusunsudsagy SPSS version 20 tiaue

Han1TIdeludILANge fadl

M990 1 Snwauediluvesthe ¥1anandisuuins Msdinwinndianiz e Msdunneinis

A v wa a o & v A o aa
NNDIQUALNRLLATRNLAU ﬂq§3ULUuE‘\Jﬂ381u ﬂqia\?ma%ﬂgﬂ LLEENNILEYYIN

— - wuanslunseane
ANsUTILAU 297 au
WiFYe, AU (Speay) 113 (49.8)
mql,a?{ﬂ, Y (Adumalnm) 48.67 (1,97)
Auldgufive, au 68 (29.96)
(5ovay)
Frananfidnsuusng, Au
(Govay)
135647 (08.00-16.00) 98 (43.17)
135018 (16.00-24.00) 83 (36.56)
156N (24.00-08.00) 46 (20.27)

BAHT mobile
application 232 Au P-value

116 (50.0) 0.96
46.80 (2,90) 0.40
68 (29.31) 0.88
110 (47.41) 0.44
85 (36.64)

37 (15.95)




WQﬂﬁﬁﬁ%Lﬁ%ﬂﬂﬁﬁ%gﬂLauLLM'\‘iU%L‘WPIIV]EJ

UMl UNSEANY

A5n15Usziu 227 AU

BAHT mobile

application 232 Ay P-value

Aadeaus Systolic 142 (82,233)

BP, ui.Usem (fidumalng)

ANLRALAILM Diastolic 78 (45,153)

BP, ui.U5em (idemalng)

AaaeTNas, 93 (44,197)

ASIRaUT (Rduaalnm)

ﬁWLaﬁaﬁmwmsmdm, 22 (16,60)

ASIRaUT (Rduralnm)

ASUSAWINERNIENNY, 85 (37.44)

AU (39uaz)

Mssnwgae,au (Gegay)
&9nMBINNS/NAUTNUY 169 (74.45)
Sudugtaelu 50 (22.03)
TR 0
darosn.ou 8 (3.52)

A i

9ne3 i 1 Inguithedieglunis
Wovlmua 459 au gnusuiliuseduanigs
AusekuIMlunTEAy 227 Aulkay BAHT
mobile application 232 A uansdnuazly

loun wiet 91y gUrggiRmnvseanidunild

78

144 (87,223) 0.57
77 (45,115) 0.73
92 (40,190) 0.90
22 (16,46) 0.42
93 (40.09) 0.56
171 (73.71) 0.97
52 (22.41)

0
9 (3.88)

FINAUTITUUINT dyradTn n1sUITAw

£

Wnianznie N5ENNRaINTs NMssudug
ety msdesierUie uaznsidedin gaile
WisuWlgunsgaangunudnlufinanuuaneng

fuedlidudAgn1eans



Thai Journal of ©mergency Medicinew

M990 2 LansIIuINYRITERUANIISIRINYRU e UsEulaswnmg Uit S euliiey

AUNEIVIAAALEN ABLLINSIUNTEANY

N15USEEIUSZAUAIUSIAIY

N15UTERUTEAUAMULTIRAIUTAELNNEUSEIUY

IﬂﬂWﬂquaﬁlﬂLlﬂﬂ
s%ufl 1 Resuscitation 15
sefufl 2 Emergency 4
s2dUTl 3 Urgency 1
seAufl & Semi urgency 0
2Tl 5 Non urgency 0

N5 2 lptNanISUTEEIUSTAU
AMILIIPULAS LN NgUSEIN TS B Ug UAU
PYIUIAARLEN AIYLUINITIUNTEAY LI

AdUUSZANS Kappa [e®1AIUADAARDI

seyrineEUseniu leiAn Kappa 0.34 (95%C1 0.28

2 0 0 0
28 10 1 0
29 50 10 0

1 34 23 6

0 2 8 3

-0.40) P-value < 0.0001 wamd31N15UsZHIU
SEAUAINULSIAIUTENINWINNGUTEIUIUAU

NYIWBAAKEN AIBLLINITIUATEANY A

o W aa

doandesiuluszaum agslited Ay as

(%

fis¥su 0.0001

= ° Y] P v = a 3 o v = =
N394 3 LLaﬂﬂﬁ]’]u’gusUa\iigﬂ‘Uﬂ’nNLiﬂﬂ'ﬂum@ﬂaﬂ'ﬁﬂmﬂigLllucl;ﬂEJLLWV]EJUiS"iﬂU'WUL‘UiEJULV]UU

fluneIUIaAALen A8 BAHT mobile application

N15USEUSZAUAIUSIAIU

TnawguIanawen
s¥fufl 1 Resuscitation 20
seuil 2 Emergency 2
seéufl 3 Ureency 0
s26UTl 4 Semi urgency 0
szl 5 Non urgency 0

0 0 0 0
69 7 0 0
3 69 2 0
2 3 45 1
0 0 1 8

79




WQﬂﬁﬁﬁ%Lﬁ%ﬂﬂﬁﬁ%gﬂLauLLM'\‘iU%L‘WPIIV]EJ

911015199 3 ethuanisuszuliuseau
ANULSIRIUlAgULNNgUSEIUN YT e UL TiBU
AUNIUIAAALEN §78 BAHT mobile appli-
cation 1veduUsANS Kappa Wiemany
donnnedsenInegUsuiliy 191 Kappa 0.88

(95%Cl 0.84-0.92) P-value < 0.0001 ugn3

I1N15UTELIUTEAUAIULTIAIUTENINNNEG
YsganUnuiung 1 u1afaLen A8 BAHT mo-

bile application faugennassiuluszau

o o [

g4 agadldydAynnsaiiinsysiu P-value <

£

0.0001

A5 4 ANUYNFBITRINTUTHENTEAUAINEIAINYe Ul TngunmdUseindnu

AUQNADY

wwnduszandnu Overtriage
Concordance

Undertriage

NI 4 uandliiiiedl Anugneas
Y83N15UTTIUTEAUAIILTIUlAEULNNE

Uszd1U1use BAHT mobile application i

LUINIY BAHT mobile
Tunszaw application

227 AU 232 AU

45 (19.82) 15 (6.47) <0.0001
162 (71.37) 211 (90.95)

20 (8.81) 6 (2.58)

ANUYNABITREAE 90.95 FUINNTUUINIG

lunseauniinugniesiosay 71.37 g1al

'
o o = [

HeF1AUNNEDATITEAU P-value < 0.0001

<

M3197 5 AnugnAesueINsUsEliusEAuAusuveie lneneunadaunen

AUNADY

NYIUNAAALYN Overtriage
Concordance

Undertriage

LUINIY BAHT mobile
Tunszaw application P-value
227 AU 232 Al
9 (3.96) 13 (5.60) <0.0001
184 (81.06) 214 (92.24)
34 (14.98) 5(2.16)

80



NAN37 5 wandliliiuil anugnees
INNSUTLLIUTEAUAIULSIAIULAE NI U

ARUENAIY BAHT mobile application A1

v i

gnéesfesay 92.24 Faunndwuinialy

Aa Yy v | A
ﬂigﬂqumﬂaqmgﬂmaﬁiaﬂag 81.06 98Y19UUY

(%

dALYMIEnANIEAU P-value < 0.0001

nNaITEazIUle N1sUsTIRUTEU

anUse

AMILTIAINvRIUIslagunnd U1 dnu
WIgUMEUAUNEIUIAAAKEN AIYWUINT

lunsgmulamdnusyansd Kappa Winiu 0.34

' 1%
= a ¥ 5]

Fadauaenndosiulusysiusi ﬁgau;ﬁé’fs
AnTAnansegnaiviestRmnuazanay
Iuasusldgiiontsfanendviognidy
Tsangrunaginaenaea w.e. 2561 Bhumibol
Adulyadej Hospital triage fieuvinsiiuteya
Wieslsiuny Ssenadsdimnudilafinannndeou
visoligndeaieaiuszuuls sadsunumly
M9V BeiivinnsUssiiussiumsIseu
vosfthsduneruiadauen fufuisdien
FuiasfuszuunInn gt uendniinisUssudi
Atrevaannngusertulunisusediuein
wuuiiudeya Belallfifugitaeess Jae1vdwma
TAneuemadeulunsUssdule Tudu
Y93n5UsEUlaglY BAHT mobile application
I¢Aduuseans Kappa winfu 0.88 34
Anuaenndosfulusziuas wansliiuin

N1511 BAHT mobile application algaansa

81

Thai Journal of ©mergency Medicinew

AAALAAIALARDU LLAMUEDAAADITENIN

AUszLY andgnisesainududau uay

[
o '

TuUnauf199ge1naen1sandt uazldau

o

e 1918AERAUE]

v

Aupniluszaunisaliioy
HAIYUNUINEAAABIAUIIUITEUD
Sandy L. Dong wavamy’ F9@nw1ma1y
danndodTEnintang 1uIalunsAnuengUie
p85¥UU Canadian Triage and Acuity Scale
WuMsH eTRIAGE lianaudenndeadia
A1 memory based triage safuiisuatul
AnLeNEUIEMEsEUU Bhumibol Adulyadej
Hospital triage
HAITENUIIAINNABIYDINTTUTEIY
fa8 BAHT mobile application lagunng
Uszdrduuagng1uiafailen IA1Ugnees
fa¥ewaz 90.95 way 92.24 AudFu 39
geaniuumdlunszanuiildmnnugndesy
pUaY 71.37 wa 81.06 AUEINU LanS LI
BAHT mobile application FreLfiunany
aniaslunisUsziiiuseiuaduTadIuYes
AUaeleduegad
ethuaideunuisuifisuiuan
398904 Sorravit Savatmongkorngul Lag
Anz'® wudn fauaenadestuludeses
nsldueundinduartediuainuasnades
wazamgndadlunsUsziliuld dnafuitide
avuilhnsAnwisenineneuadaneniu
winguszantnungemansandy diduves

Sorravit Savatmongkorngul kazAe Anwn




M\Mmamsm%mam%qnLﬁuLLmU%mﬂIm

Tunguin@nwiknng wnmdnsamansanidu
TudureInsUszliuTEAUAULTIAIY
vyasfremnitauduads (undertriage)
PMNNSANYITIEazIBEANUIN dulveiinis
Usealuguoeszau 2 1Uuszau 3 L1Anain
auraaadeulunslinasidyaiadn
Tusguu Bhumibol Adulyade; Hospital triage
1afin1511 National Early Warning Scores
sfudunilvennasivsedugie wenan
5ﬁmmm%w;§ﬂamﬁa%ﬁmm%ﬁwmmﬁmpj A
ondunaliAnnnuaaaedeulunsussdy

5]

AugnApsweIMsUszidiudsiingndng
FuinfinnsannwanisUssiulnegideauy
A3deddinsnzinisdunneinis nssudu
Adaelu nsdedeUleuaznsidedin 1Wiey
Wiguiun1sUsziiiuseauauLssiiulag
Hidenvey

mssuduftheluniededindu fan
duiusiunisussidiusedunnusana iy
1%91nm5197 6 Fawandlmfiuin lefiae
gnuszdfiuszaupmuseiudusyiu 1 uaz 2
aelasudugihelutisiosay 74.52 duseau 3
arlddnnnensviedasesn dududnlng

Soway 39.71 way 58.82 MIUAINU

o o o & v A o aa = = Y]
M99 6 ATELNHBDINTT mﬁULUuQmEﬂu mia\‘ma@UwLLazmiLaﬂmm WIguUMgUNUNS

Uszilusyauanunsaniulaeidenvay

nsUssiusERuANMTeRulaedveIvIny, AL (Fogaz)

dunnanms/nautnu 11 75
(3.23) (22.06)
FuugUaely/ 26 50
Hedn (25.50)  (49.02)
desiosn.du 0 6
(100) (35.30)

135 97 22 340
(39.71) (28.53) (6.47) (100)

22 a4 0 102
(21.56) (3.92) (100)

10 1 0 17
(58.82) (5.88) (100)



¥ o w

N13UsEuTEAUANLSIAILYREU
Tnounnduszdtunazfidernandunis
Usziluanuuuiiivdeya ldiiudeaninads

vosithe wagllanansadnanueinisiiuaula

Wunsldweundiaduuuauisalu

JoLEUBLUY

NUEUULEUATEES (android) fitlalaly
annsaliuainard enafideynilunisiangs
woUnAndu Tienaaueuuamaudle Tnedn
TidaunsalnuvseuiuanneuiimesUszdld
flgadauen WeuselrdesfiuiiuueUnaindy
\ioanduneunsey LLazmsé’manuﬁuvj
N13UTEHUTEAUAINSINIULAZNITIY BAHT
mobile application Uag 2 ﬂ%’ﬂ TaeLAu
gURnsalnsAnLenUIRANAIANINUNIY

Sufuieihludgnsiauegswaios

Tums@nwuseansuanisuseiusyeu

GEIL

AnuseuvesiiisgnidussLoUnaIATY
vuansalvuUSeusuiuswmslunseany
TUMUANNNADY WALANADAARBITENTIN
AUsTEu nuimsliueundieduuuainsalny

WAMUYNADY LATAIIUABAARBITENIN

a aa

HUsgliunanIuuInislunseany g1l

'
v o w aaa

WudAgyneatiansezdu 0.0001 waziAnuen

o

€

[

gautula wazfianslamnenisldarussuu

BAHT mobile application

83

Thai Journal of ©mergency Medicinew

LONAID1989 _

1. Improving patient flow and reducing emer-
gency department crowding: a guide for
hospitals. Available at: https://www.ahrq.
gov/sites/default/files/publications/files/
ptflowsguide.pdf. Retrieved April 17, 2018

2. Fry, M, Bucknall, T.K. Review of the triage
literature: Past, present, future? Aust Emerg
Nurs J 2002; 5(2): 33-8.

3. National Institute of Emergency Medicine.
Guidelines to follow the rules, criteria and
procedures to sort and prioritize emergency
care at the emergency room, according to
the Emergency Medical Board. 3rd ed. Non-
thaburi. 2015.

4. Christ M, Grossmann F, Winter D, Binggisser
R, Platz E. Modern Triage in the Emergency
Department. Dtsch Arztebl Int 2010; 107(50):
892-98

5. Sandy L. Dong, Michael J. Bullard, David P.
Meurer, lan Colman, Sandra Blitz, Brian R.
Holroyd et al. Emergency triage: comparing a
novel computer triage program with standard
triage. Acad Emerg Med 2005; 12: 502-7

6.  Timothy F. Platts-Mills, Debbie Travers, Kevin
Biese, Brenda McCall, Steve Kizer, Michael
LaMantia et al. Accuracy of the Emergency
Severity Index triage instrument for identi-
fying elder emergency department patients
receiving an immediate life-saving interven-
tion. Acad Emerg Med 2010; 17(3): 238-43.

7. Karin Jordi, Florian Grossmann, Gary M. Gad-
dis, Eva Cignacco, Kris Denhaerynck, René
Schwendimann et al. Nurses’ accuracy and
self-perceived ability using the Emergency
Severity Index triage tool: a cross-sectional

study in four Swiss hospitals. Scandinavian




Avdd\hwwqﬂﬁaﬁsm%ﬂﬁﬂmégmﬁuuﬁQUsmmﬁims

Journal of Trauma, Resuscitation and Emer-
gency Medicine 2015; 23: 62

8. Sorravit Savatmongkorngul, Chaiyaporn
Yuksen, Chanakarn Suwattanasilp, Kittisak
Sawanyawisuth, Yuwares Sittichanbuncha. Is
a mobile emergency severity index (ESI) triage
better than the paper ESI? Intern Emerg Med
2017; 12: 1273-7

9.  William K. Holstein, Alphonse Chapanis.
Human-factors engineering. Available at:
https://www.britannica.com/topic/hu-
man-factors-engineering. Retrieved April 29,
2018.

84



nsnlAnyIanaWavasgaslulvsesaninadenduile:
rUhevglngangtaeiannieeinssaunse uaziivialaviesuu
Wwsasauiuazdyaalvihgndaunawuuauysal

Fennsal wiad’, lwyassa qunsiiasy’, alging e im’, stiv alwena! ‘
T AAinatenan Sanidi AnswNneans iinivetdeveuunu

? ngunuegnId lsmenuiaveuliy
wihenvmansandu quinladsing aanyusenideanile Angunemans unTIne1de YO

3

Q’Uis@'uémimﬁﬁ]

51 alwena

MAIPIYAENTANAN ANZUNMEANENS InTIvendeveuwiy
ﬁaq‘: 123 wgj 16 a.dinsnm s luidles v.iles 2.99ukAY 40002
8ua: thantan@kku.ac.th

swsifivhanu: 043-366869

Insdnvidledie: 089-6199907

UNANYD

ftheveeny 24 U fornsnénuilesouusadsundilasiamznduniodiusiu Ssaumnd
wuvesveanduitiediudugounss lun anvlnumadelunseuadens, nduilosniauinn
mﬁm%aLLazmLﬁﬁgﬁiﬂﬁﬁﬂmﬂmiam%@L“ti‘u ANURAUNAveIRsluY (Wu A1dznsedlnsesn
gosluu uazamglnsesdifuiy) v1iney (@fesenduaruoanesed) flheseillisunsitded
Fnfusumaduszeranndeninsessilufie (thyrotoxic periodic paralysis) uagnan15nTI9AAN
Tisiala(electrocardiogram) wanslliuInd atrial tachycardia with 2:1 atrioventricular (AV)
conduction @ufiu complete AV block.

R Gdda

v

Thyrotoxicosis, hypokalemia, Atrioventricular block, Atrial tachycardia



Case report

Forceful hormone under your neck affects your legs:

A young adult man sudden weakness and atrial tachycardia
with transient complete AV block.
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Abstract

We are demonstrating a case of a 24-year-old man presented with acute symmetrical
proximal muscle weakness in both upper and lower extremities. Common causes of proximal
muscle weakness include hypokalemic periodic paralysis, acquired myopathy, both from
infection and non-infection, endocrinopathy (e.g., hypothyroidism and hyperthyroidism,
drugs (steroid and alcohol). He was diagnosed with thyrotoxic periodic paralysis. Moreover,
his electrocardiography showed atrial tachycardia with 2:1 atrioventricular (AV) conduction

and transient complete AV block.
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Thyrotoxicosis, hypokalemia, atrioventricular block, atrial tachycardia



Introduction _

Thyrotoxic periodic paralysis (TPP)
is an alarming and potentially lethal
complication of hyperthyroidism characterized
by muscle paralysis and hypokalemia
due to a massive intracellular shift of
potassium. This condition mainly affects
male Asian patients. Many affected patients
do not have obvious symptoms and signs
of hyperthyroidism. Typical electrocardio-
graphy (ECG) of TPP was rapid heart rate, high
ORS voltage, and first-degree atrioventricular
(AV) block.1 Immediate therapy with potas-
sium supplementation can prevent serious
cardiopulmonary complications and may
hasten recovery of the periodic paralysis.
Effective control of hyperthyroidism
is indicated to prevent the recurrence of
paralysis.2 Here, we described a case of
TPP who presented with atrial tachycardia
and transient complete AV bock, which is

an atypical ECG of TPP.

A 24-year-old Thai man presented

case presentation

with acute symmetrical proximal muscle
weakness in both upper and lower
extremities. One day before the incidence,

he reported strenuous exercise without
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adequate rehydration followed by a large
meal of high carbohydrate dinner. In the
morning after he woke up, he complained
of difficulties in getting up and standing
up, without a sign of breathing or speech
difficulties. He denied any history of fever,
nausea, vomiting nor diarrhea. Apart from
feeling palpitant from time to time and
unintentional weight loss of 5 kilograms
over 3 months, he was otherwise previously
healthy. He denied using alcohol and illicit
drugs. He denied neither prescribed drug
nor herbal use.

Upon arrival, his body temperature
was 36.5 °C, respiratory rate was 16 times
per minute, pulse rate was 80 beats per
minute, and blood pressure was 130/60
mmHsg. His general appearance was alert,
mildly anxious, and well cooperative.
His conjunctivae were pink without
exophthalmos. Diffused thyroid gland
enlargement was noted with bruit heard
upon auscultation. He had full and regular
pulse. No murmur was heard. His trachea
was in the midline, without chest retraction
and abnormal breathing. His skin was dry,
with no pretibial myxedema, no tremors,
no thyroid acropathy nor onycholysis.

He was alert. His cranial nerves were all
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intact. He had proximal muscle weakness
in both upper and lower extremities
without tenderness, hypotonia was noted
without muscle atrophy. His deep tendon
reflexes were 1+ all. His sensation to pain,
temperature, and light touch were all

intact.

Investigation -

His complete blood count, Blood
urea nitrogen (BUN), serum creatinine and
liver enzyme were within normal limit.
His serum electrolytes showed sodium
140 mEqg/L (136-145 mEg/L), potassium
1.8 mEg/L (3.5-5 mEg/L), bicarbonate 20.5
mEg/L (23-30 mEg/L), chloride 104 mEg/L
(98-106 mEg/L) and magnesium 2.0 mg/dL
(1.6-2.6 mg/dL). His thyroid function tests
showed thyrotoxicosis, free triiodothyronine
(T3) level 25.7 pg/ml (2-4.4 pg/ml), free
thyroxine (T4) level > 7.77 ng/dL (0.93-1.7
ng/dL) and thyroid-stimulating hormone
(TSH) < 0.005 mIU/L (0.2-4.2 mIU/L). His
Point-of-care testing (POCT) glucose was 128
mg/dL. His chest x-ray was unremarkable.
He was diagnosed with TPP as the laboratory
test above. His initial electrocardiography
(ECG) showed atrial tachycardia with QT
prolongation with 2:1 atrioventricular

(AV) conduction as shown in figure 1. He
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occasionally had complete AV block which

shown in figure 2.

Treatment _

He was given intravenous potassium
10 milliequivalent (mEq) in 1 hour and
oral potassium 30 mEq initially at the
resuscitation room immediately after the
ECG was done, followed by intravenous
potassium 6 mEg/hour and methimazole

15 mg per oral was given at the interme-

diate care unit.

Outcome _

After 10 mEq of intravenous
potassium and 30 mEq of oral potassium,
ECG converted to sinus tachycardia with QT
prolongation as shown in figure 3. 10 hours
after potassium infusion, serum potassium
rose to 6.4 mEg/L. The potassium infusion
was immediately stopped, and potassium
binder (Kalimate) was given to lower the
serum potassium.

He was admitted for 2 days. Methima-
zole 15 mg twice daily was prescribed for
his thyrotoxicosis. His muscle weakness
was fully recovery. He was arranged for

radioactive iodine ablation in the next

3 weeks.



Thai Journal of €mergency Medicinew—J\/\-M\‘/\

12 Lead; Standard Placement Not confirmed t l
i HaVR 1 4
S 1 | A I I
A e s e (T N T N T e e / s P
I ! L I i
1 ﬁ ﬁ | lawiz 2 5 (|
) | L |
R RN AN, N T MY A Va i ~
i { BN I | | i i
i
i T 1
11 1 e I I 3 & [
i | SEEn ]
N oA ‘\./—/&Ji A YN R \.,-i N ’ N \_‘ LT
| ! | 1 | | 1
= i I f I I I I I I
N W T B B B RE i SN e R
Device: Speed: 25 mm/sec Limb: 10 mm/mV Chest: 10 mm/mV 50~ 0.15-40 Hz PHI00B BCL P?

Figure 1  Initial 12 leads ECG Atrial tachycardia with 2:1 AV conduction (Abnormal P wave

best seen in V1 with atrial rate about 150 bpm). Flat T wave and large U wave best seen

in V2, V3.
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Figure 2 Lead Il ECG

Atrial tachycardia with complete AV block with junctional escape rhythm rate 50 bpm

We are demonstrating a case of a
24-year-old man presented with acute

symmetrical proximal muscle weakness in
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both upper and lower extremities. He was
finally diagnosed with TPP. This patient
has many common clinical presentations:

usually, young adult males 20-40 years of
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Figure 3 12 leads ECG after potassium infusion Sinus tachycardia rate 130 bpm, no QT

prolongation, not seen U wave, Slightly ST depression at I, lll, aVF, V4-6 suspected caused

by tachycardia (Rate-related ST segment depression)

age, affected more on proximal muscle,
normal sensation, no respiratory muscle
involvement, the attack occurred a few
hours after a heavy meal or early morning,
precipitated by strenuous exercise.”
However, a rare presentation found in our
patient was AV block which was showed
in figure 1. Wang HF’ had reported
a 4l-year-old Chinese man with TPP.
Interestingly, the patient described by
Wang also had ECG of atrial tachycardia
with abnormally tall P-wave with a P rate
of 150 beats per minutes which could be

found in hyperthyroidism.*

Q0

The pathogenesis of TPP remains
unclear. Hypokalemia is the consequence
of a rapid and massive shift of potassium
from the extracellular into the intracellular
compartment, mainly into the muscles.
This is believed to be related to
increased sodium-potassium-adenosine
triphosphatase (Na/K-ATPase) pump
activity (figure 4).” When thyrotoxicosis was
controlled, Na/K-ATPase activity returned to
a level similar to that of healthy controls.

The pathogenesis of arrhythmia
can be explained by the effect of thyroid

hormones. Increasing transcription of Ca2+
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Figure 4 Mechanisms for acute muscle weakness in TPP

ATPase in the myocardial sarcoplasmic
reticulum® results in increased myocardial
contractility but increasing of intracellular
calcium in atrial cells causing atrial tachy-
cardia by the mechanism of delayed-after
depolarization. Excessive thyroid hormones
also cause AV nodal tissue inflammation
leading to transient AV nodal block.”®
AV block in hyperthyroidism is rare and
reversible, most complete AV block

patients with hyperthyroidism are reversible

Q1

after achieving a euthyroid state and mostly
not required a permanent pacemaker.
Normally, beta-blockers should be given
in patients with hyperthyroidism for control
symptoms but in this patient, beta-blockers
are contraindicated due to impaired AV
conduction.
During periodic paralysis and marked
hypokalemia, immediate supplementation
with potassium chloride (KCl) is warranted

to prevent major cardiopulmonary com-
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plications. KCl is given intravenously or
orally or both. The dose of KCl required
varies between 40 and 200 mmol. Exces-
sive potassium replacement may result
in rebound hyperkalemia during recovery
of the paralysis when potassium is shifted
back into the intravascular compartment
which was also seen in our patient. It was
reported that 40% of patients given iv KCl at
arate of 10 mmol/hour developed rebound
hyperkalemia greater than 5.5 mmol/L’
Because TPP does not recur in
euthyroid, adequate control of hyper-
thyroidism is the mainstay of therapy.
The cause of hyperthyroidism should be
identified. Definitive treatment with radio-
active iodine or thyroidectomy should be
given to patients with hyperthyroidism due
to Graves’ disease, multinodular goiter, or
toxic adenoma.? In this patient, the cause
of hyperthyroidism is Graves’ disease.

Therefore, radioactive iodine was arranged.

Q2

Learning point/Take hom-

e TPP is common in young adult
Asian man 20-40 year of age.

« Complete AV block in hyperthy-
roidism is rare and reversible.

« During periodic paralysis and
marked hypokalemia, immediate supple-
mentation with KCl is warranted to prevent
major cardiopulmonary complications.

« Excessive potassium replacement
may result in rebound hyperkalemia during
recovery of the paralysis when potassium
is shifted back into the intravascular

compartment.
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