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# # 5074819330 : MAJOR MEDICINE

KEY WORDS : NEUROCARDIOGENIC SYNCOPE/ PRESYNCOPAL SYMPTOMS/TILT

TABLE TESTING/ PREDICTING FACTORS
RUNYAWAN CHOTENIMITKHUN : PREDICTING FACTORS FOR POSITIVE
HEAD-UP TILT TESTING OUTCOME IN PATIENTS WITH CLINICAL SUSPICION
OF NEUROCARDIOGENIC SYNCOPE THESIS ADVISOR : ASST PROF. SOMCHA|
PRECHAWAT, M.D. 60 pp.

OBJECTIVES To identify clinical predietors of positive HUTT in patient with

clinical suspicion of neurocardiogenic syncope.

BACKGROUND HUTT is.a well established diagnostic tool in patients with clinical
suspicion of neurocardiggenic syncope. However, it is time-consuming and requires
special equipment.Thus,identification of simple parameters which could predict the
outcome of HUTT could simplify diagnostic steps by obwviating the need for HUTT.

METHODS We conducted 71 patients (46 female (65%), age 44+18 years) who
came to Chulalongkorn syncope clinic for HUTT due to clinical suspicion of
neurocardiogenic syncope. They filled in a detailed guestionnaire including medical
history as well as circumstances and symptoms associated with syncopal episodes.
Patients were performed first in @ passive phase and, if negative, was repeated with
pharmacological challenge using 1.25 mg of sublinguat isosorbide dinitrate.

RESULTS 55 cases (77%) were positive HUTT which found more frequently
parameters such as history of physical injury (OR=2.6), standing before syncope
{OR=13.2) and ceoldness before syncope (QR=6.2) than negative outcome group but only
2 parameters were statistically significant difference : presyncopal dizziness (OR=4.0,
C1=1.0-15.9, p=0.049) and witness-documented pallor (OR=7.1, CI£1.4-35.8, p=0.017).

CONCLUSIONS In clinical suspicion of neurocardiogenic syncope accompanied
by presyncopal dizziness and witness-documented pallor can determine result HUTT
and may be used as a diagnostic tool of neurocardiogenic syncope in settings where
HUTT is not available.
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aranuuan (Primary Research Question)

amsuazilszifinen  ay  wasndinsiluaunueas udilaeiannimienadie

asdaflusununaiaila NeUrocardiogenic anansninunenauan HUTT laviga’lal

1.3 mgiszasAuainisias

A =

INB AN DA AN UF U9 N9 AT s sd R Na U T0UY LAZUAINIEIUANTNARD

Tugtlhefdenenierdlasdenfuannunafaiia NeUocardiogenic anunsavinue

uatan HUTT ‘&



1.4 nsaunuamuAnlunsIas

Host
- Age
- Sex
-Increase cathecholamine
- position, situation, emotion
- Decrease venous filling
- hypovolemia

Method
-Duration and angle of tilt
-Use provocative agents

ik

HUTT

Disease

- ANS

- Co- morbid disease

- Concomitant drug used

-

N

Environment
- Temperature
- Dimming quiet room

Positive HUTT
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2.1 pzifluanuvuagi ( Syncope )
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3. fransient self-imited loss of consciousness and postural tone
4, prompt spontaneous recovery without intervention ( anawu retrograde amnesia
viaa POSt-recovery fatigue sausiae )
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Real or apparent transient loss of consciousness

& Ty

Syncope: Non-syncopal:
« Neurally-mediated (reflex) « Disorders resembling syncope
« Orthostatic hypotension without any impairment of
« Cardiac arthythmias as primary consciousness, e.g. falls,
cause psychogenic pseudo-syncope, elc
« Structural carciac or
cardiopulmonary diszase * Disorgers with partial or
+ Cerebrovascular complete loss of consciousness,
e.g.seizure disorders, eft.

nwi 1 nsudsnguniasiiuauvaisad ( classiication of transient loss of
consciousness ) [9]

qatlsradAnanun1InIa1 e8I NI UANVNAAR LiNe
. dezifiudnfihamantazilanadesnasi@eTamniinause

. Amauawaudaariaaniseelslunislivdgsaninnadngithauasdesiugilae

mmﬁummﬁlﬁ AAINNILIUANUN AR



2.2 mzifluanvuagigia Neurocardiogenic ( neurocardiogenic syncope )
2.1.1 AdrnmAana

neurocardiogenic syncope vsa vasovagal syncope »isa common faint <muflw reflex
(neurally mediated ) syncope sfiawits [ ans1eit 1] 10 ] waziflusnmgaesnaziduasman
af Anulfdenfigaandan aadei@nneal 1.3 8e 2.7 de 1,000 pusiadl [1] uananniifadn
aniinn Witaadesuant unndiifesaniduienas 3 895 wazdeadriuniainenlu

Tsanenunageisfasay 1 e 6 [ 2, 3 | faudidnsalsaasazliiiflundunsaiiouss we

a
2 2

quﬂu@wmmﬁﬁﬁm%wﬁﬂﬁ A14170A8 WINABINITLIALAL ATNANIT LNAAINNARNTIIA
LLﬁﬁgﬂfJﬂLL@zﬂ?ﬂUﬂ’}/f} wazids A ldansatinanan NI AN NLAN [4] AU NNNAAB
18nil Fanwnzianizae Wuaniaznszuutlszaimanluls (autonomic nevous system) &
] dl d' 1 o o/ 1 o o o a A o U
AN asulasllesinanseiuiuan g unsadnesesuANsulai VT es M F LUea
W lalfinasneseFunudenllinesanesld vinldvunafauanlungs [ 11-14 | dwmiu
reflex syncope afindu eranulilunadfad ldud carotid sinus syndrome fungs

situational syncope 7iaauntanasnisuisiladanas nivgaanss nauenms visanisle s
2.1.2 wensannuaznalnnisiinalen

annsaninangdd [15,16]] aaduasvsmarain neurocardiogenic waann
nnsfitladedninuneadng ( predisposing factors ) dswaliiia excessive peripheral venous
pooling salisinsanastes peripheral Venous retum eehdns i aazildanasiensina
siala A aziinnenszgulifiAanias “ hypercontractile ” state Geaznazgu mechanoreceptors
Tuiala ﬁﬂﬁﬁmﬂ,ﬂ'u%mﬂmﬁidqﬁmmwmﬂizmwiﬂmu@ﬁaﬁzﬁ”ﬂwmmé’wﬂﬁuﬁwulumq:
A uaulatings dawaliifadsngnisalneuausuuunsedna ( paradoxical reflex ) sinlsisin
lawiudnas ( bradycardia ) waznisanasassusefinuaasaanidandauilana ( peripheral
vascular resistance ) [17] [ awii 2 waz 3]



As197 1 uansaiinaes Neurally-mediated syncope [9]

Neurally-mediated (reflex)
Vasovagal syncope (common faint)
Carotid sinus syncope
Situational syncope
-cough, sneeze
-gastrointestional stimulation
(swallow,defecation,visceral pain)
-post-gxercise
-post-prandial
Glossopharyngeal neuralgia

MW 2 ugnenalnzes Neurally-mediated syncope

=

Exaggerated "l'“!.l"agal Tonea
Sympathetic a i
yimpathetic
Activation Withdrawal l
vasodilation Bradycardia
Ventricular
Afferents Hypotension
Circulating
Hypovalemia Syﬂmpe

n'lwﬁ3 LAANENBRANINLALNA N3N A lsAasN e T UAN YN AR RTNA
neurocardiogenic [18]
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¥Venous return

4LV volume

4 Activation of baroreceptors

y» Sympathletic tone
4 Heart rate % Inotropic state

“Empty \ientricla"
Mechanoreceptor stimulation

4 Vagal + Sympathetic
tone Bradycardia tone
Vasodilation

iesaan mechanoreceptors dfgamnsonuld B uniure s Hun urinary
bladder, rectum, esophagus uazilen duiuasdedn Wasinimnszsu reCePIOrS wanianny
Tneviufifiariinisdanssuatlszann afferent dnganawinline reflex  mevswacludnmoe

Feniudseraidusmnues Sitiational syncope afissrsiinaaanudadnedu [11]

naziflusuvusgiatia Neurocardiogenic anusgnnszsulae MeEuMIU] N9een
ANAIDLIGUNIY 8INIANFAUELENT . ARINNED | ALINLATEANINANINAT WTaAINLdULABENg
] o 1 | a 14 o a a =
wn dauanisinnaunailuauvusgi ( presyncopal symptoms ) léun dewwae @eudsse
dl =3 = dl % = ] % A L% ]
WRaLAN Wiunwuae Uindswe pduld o1Rau uazidnfeuwivenung usu douenisuans
ineunsiuanvusgid ( presyncopal signs ) 1dud winda wn guaumaena was

@ ! th { é’ a é’ ?:/ ' a R a
NTCALNTZANE  DIRINITUATAINITURAAIULUNATURIAUNAAUFILLE 30 AU ININUALUINNDUNIT
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duanmunas dmsunimusailaalnfazifinivluszazinardun (30 fwfite 5 widl ) usena
1 djj % v = % o 1
enouundild Tnaenizaugeeny Huasunssaetalianisadnaeinisdnlussuinnisuun

1 ¥

am ( convulsive syncope ) wimstusasinifuliednemnida naudidngiloagenigananuennig

a

¥ =

duaulduanndn 10 wAnduisenizedisannidn  nasanntucligazada  Unadsuy

a k)

1 al k2
aaunaY e

2.1.3 msifiadanzifluauvuasngia NeUrocardiogenic

nsdnilsziRuaznisnsaasuniadanudidnlunisitadelsn [19] uazdaedtadauen
| a d’ 1 | a o A
maziluaunueaianawnawesntd Wy anziluaunueanainisaiala e an

orthostatic hypotension st

filannsldFumeiniss iatazdanneaiulssiRlunsatesafatuanuialng
YesszLLVIRRnBeauazvia lasise SUdden cardiac death anuwlsziRnauiians SYNCOPE mnaii
prodromal symptoms wag precipitating factors sinas v Suwug nda Wute sy 1o
mamaﬁtﬂummm% Insarnedeyaanddiumanenszmnsmaduaumansfitudniui
dndnyann mazinlinsuissezaesmevandh manldsuulasresdioni wazenmiaings

o

nszanaasndaile Wusu ( femisei 2)
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Neurally-mediated syncope
Absence of cardiological disease
Long history of syncope
After sudden unexpected unpleasant sight, sound, smell, pain
Prolonged standing or crowded, hot places
Nausea, vomiting associated with Syncope
During the meal or in the absorptive state after a meal
With head rotation, pressure on carotid sinus
After exercise

ANTNT 2 uansdnmaiznnatantavenanmgsdiaeifuanvangd

a1naag heurocardiogenic [ 9]

nsnsasemanlsAuAudEaLnfsae (SIgS ) Tun

1. cardiac murmur  Tnenawnzedneda  ngalsesialadiinnstlafuremeeanvie
nadinaesinladiasaneine ( left ventricle outflow tract obstruction ) v auiee
afpmu ( aortic - stenosis ) néantferilaresnusiiAadnamnfainUng (
hypertrophic obstructive cardiomyopathy ) #ewifasenlualakeswuane ( atrial
myxoma ) «lugio

2." vascular- murmur «iw vaandanunduasefag ( carotid Stenosis ) via waan
waauasduianawsiu ( Subclavian stenosis )

3. focal neurologic signs

< Y Lo A a vy | i =~
L‘W‘ﬂ@tiﬁL@@ﬂ@ﬂﬁ]ﬂﬂ’]?ﬁlm@mﬂLﬁmvl,ﬂ‘ﬂﬁl’]\‘iL‘Vm’]g@ﬁ\l I NITATIAPAULARNAINND

4¢ (echocardiography) zesvia’la Teeamzatinadadnliudladndulasilaialasau
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senizalil waz namsanauuimanindi (MRI) assanes lunstinasdadnanaiina

AMNANRALNFURIAND 11161

Jusennaenasldunisnmanaulniiinla 12 leads  ynaalseldasuaula

sapialili

ECG abnormalities suggest arrhythmic syncope
Bifascicular block

Intraventricular conduction delay (IVCD)
Asymptomatic sinus bradycardia < 40 BPM or SA exit block or sinus pause >3 sec
Mobitz Il second AV block
Pre-excited QRS complex
Prolonged QT interval
Brugada syndrome
Arthythmogenic right ventricular cardiomyopathy ( ARVC) Gsananw epsilon wave
Q wave in myocardial ischemia
delumeiasdeinladuindans a1aiaisnndansa Holter monitoring s 1

aaulnivala 12 leads ventglidmias

atinalsfimna. anuuantenissnenangaaas European Society of Cardiology (ESC)
Guidelines on Syncope 2004 [ 9] [ sisnwi 4 | uuzringn Wdilasfislulalumsitass (Certain
diagnosis) nienitldszfuneaaiindesduda i musn thidesdansmafisdnie
Bufunnade @ﬂ'Ni@ﬁmmﬁ%&mmmﬁ@ﬂumu%gaﬁ@qLﬁmuﬁ'2 a9snInITIWINTL [20-

21]
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Transient loss of consciousness

initial evaluation History, physical examination, supine&upright BP, standard ECG
[

' [
Eynﬁl':ope Non-syncopal attack
|

| T f

I | i
Certain Suspected Unexplained
diagnosis diagnosis syncope
—— B
Cardiac _ Meurally-mediated Frequent or SingtL.frarE Confirm with
likely or orthostatic likely severe episodes episodes  specific test or
| i | specialist

' I consultation
Cardiac ~ Neurally-mediated Neurally-mediated No further

tests evaluation

[
_l__i,

Re—appfalsﬂl Re-appraisal

!

Treatment Treatment Treatment

WHRNWA 4 uaasuuanensfiasaniazituaumuaai [ 9]

o

wadwiuglaendiideadelun1siiadalsn (SUSpected diagnosis) v dilaenens
= o 4 | a % 1= o 1 a % =

wn JAifadunssunsiduasndaan ladaay llannsdineunineunead {usu Tans
o dl ¥ QI a :ﬂl tal a'/ VY o Ce ¥ aa o dl ] U
anfluiazdawsaiain wainaudulaldiuuwnduazfilaalunidadaln Sedinasie
wenaadlsn waznefnenethemianzan feuddn gold standard énuwiunisitiadaniaziiiuan
wunaigila neurocardiogenic siuldd us HUTT dmdlwesasilieatianile fanansaldlunis
FadelanlMduednes  [23] edelsfimnuiiesansesldisresdefindadlldiannzly
TeanenunanidulsaGauwnmdmntuuaz ldnanTunisinnameasude udnay dsiunisdum

fladan1apananainisantuana HUTT 18 aranilinnsanadslsadlulilfdsiy anpanu
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Anfulunald HUTT a Geansnsatinlddsegnaldiulsanentnannszdt uazanunsnilszuds

sudszanldimanzlidesdesadiUaeivanisnmaiiaba

2.3 Head-up tilt testing ( HUTT )

{unnsnmaiiidlunisenanisi Asuudassesssmesenisi Asuwdasinmeaes
snane ( body position ) 12 1986 Kenny wazanse [ 24 ] wudn HUTT ansnsosinanldlunns
noaaudtlasfiasdenuasmunagaia neurocardiogenic Teawndngilan 10 W 15 pufifliaz s
Husumunggiinlinsuawn azlinauansansmaganne danwoe ypotension wasziie
bradycardia uazwuinnamegeulinausnidies 1w 10 sewinduzengueauanibined
UsedRifluanuunaAninay

adsaminléfimetih HUTT Widumsmeaeufiaeiifluaauuaah Hdedednaiaazs
awmanann mazdluanvianaiiaiia NEU0CArdiogenic uaznaneduaresiiofiddoylumsld
fudunisitasaninsifluauvunaiais neurocardiogenic wiesann HUTT anansavinléiin
mazfluauvuead fiflenimasedieadiaedeiy mezdusuunadiain neurocardiogenic

o

tdl a é’ = 1 | 1 d” A
nnaaues laad aanisiLii 3 T ANL AR

1. Prodromal sensation

| AgneuA e Aauld wawan @e (s

2. Sequence of hemodynamic responses Fazilanwniz iy friphasic response e

Phase 1 L finaiiniuresmnusulaiinuaznaduaesinla
Phase 2 L ANnuAUlainanasel NALNAY Tata1anLFINALTY
a6 drgaubing

Phase 3 L HuRuaRednemadadlennanduaniediedilan

o

ANAIRIUDL



3. Alteration in serum hormone and catecholamine

2.3.1 daried lunaseir HUTT [ snsaedi 3]

15199 3 uanderidlunas HUTT class 1 [9]

Recommendations : Indications (class |)

HUTT is indicated for diagnostic purposes :

In case of unexplained single syncopal episode in high risk settings.
(eg. occurrence of, or potential risk for, physical injury or with
occupational implications), or recurrent episodes in the absence of
organic heart disease, after cardiac causes of syncope have been
excluded.

When it will be of clinical value to demonstrate susceptibility to
Neutrally-mediated syncope to the patient.

yangwis Class | munads Bilss loaiunnnannedaimis G wusin Wlgym
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2.3.2 davinu Tun1gvin HUTT [5]
Qﬂqaﬁﬁquﬁaﬁi@iﬂﬁéquﬁw naludiainulunisn HUTT

1. severe left ventricular outflow tract obstruction ww Severe aortic stenosis, HOCM
2. severe mitral stenosis

3. critical proximal coronary artery disease

4. critical cerebrovascular disease

WA 5 uansazdunewunasin Head-up filt testing [24]

k T;
Sy
0-80 degree {\\\ |

W\
“ K 1
1 — //j/ '\-E \ VL —
"/ \ 1
. /.J'__ ’*s\:-."-, \,::-.I |
Lo 2, | I|I
1 e A
£—F Vol LW |
pia b\ I"::f-, =
' L\ =~
| W
y N
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2.3.338 HUTT ( sfanmii 5)

filaeldFunnsentiiuazanmsmnivenienainasienmeaany (1w beta-blocker,
diuretic, vasodilator ) uaslee/luiesn Reuasudagnasunugnumg e lugas 21- 25 aeen
= o dl IS o o a o % o :I/
wadea  luussenauaelnada  avaziimaiamansulaiin  dnnissuaeaialasanri
paulnimasnszaznaimanagay e litewenuwianszanasetnaden 20 wii e

U5usruudmnTudRuaas1anig aantiuazinis a1 M19ae A Lae ANAUE NN NI NAZA L

Tnadvannisasiiae anmsanszaninyuszmdng 60-80 aseiluscazinan 30-45 wnd

:ﬂl a a A a % Y Y = A | a
L‘W‘ﬂLﬂﬂuLL‘LI‘LIWEI’]ﬁ@ﬁ‘?z']VIEI']‘II’I’NI?F]LL@S’,ﬂ?szjuiﬁaﬂQHN‘ﬂqﬂqﬁ‘Lﬁﬁdﬂuluﬁlmuﬂu@lmll AAR

nmageuiiuiaiu? swzie
aztiz passive ( passive phase ) [ nnit 6 ] fe szesfilsduaefiuuusianazen
lugnailasdiffes orthostatic stress Aensilazwulas body position a1n Supine
o upright lusansssu reflex syncope svaziidligiaefuumay lenana

msmadataziiiuuanuinau lusainegeuliuauan lisiflufawin phase faes



HE

130

=N
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Pro-avneopal Svncopal
phiaae lusse

&
L J
&
Y

=]

—
(] e

| min

w6 uans classic vasovagal syncope during passive phase of HUTT [ 28]

3zuiz active ( active or provocative phase ) [ nwdi 7] #ie Tunsel passive phase
Tnaauazld pharmacological stress wiw-anald isoproterenol dinvnnsvaasiaan
i TnenlSusanmuessnTunag LA PIotocol 7ifnmuals [25] andnsavileds
fnnsldfuunsuaneiflesnniduadlndidasiunisld isoproterenol wsigzmannda
dasannlilanidudenlfumnetestnuarbis1dudaclinmaeaidansvinVian
walunisiinmageuaslduan  Aenisld  sublingual nitroglycerin - vide
isosorbide dinitrate [26] nns4 provocative test aziiia: Senstivity lunasafiasi
nazfluauvuagratia Neurocardiogenic tnaazan Specificity aadntias
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Pre-syncopal  Syncopal
phase phase

r———————P
HR i

110

BP

150

110

ISDN S

2 min

il T uans classic vasovagal syncope occur during ISDN challenge[ 28 1.

Sensitivity uaz Specificity 1esmsmsatuiusigazdeaveunaiafild uslnaall
HUTT acdl sensitivity acjszmincdetas 70 fe¥eaas 80 dau Specificity Uszunndaaas 80 fis
faeinz 90 [10]

Study protocol aes HUTT azilmanuunnsneiumuusazaniiii usildauuzin
((quideline ) #a wwannanns Set up protocol vivelsila maximum sensitivity waz Specificity [20,

27] (wanesamanaii 4)
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5197 4 uandiznnaia HUTT mna quideling [ 20, 27]

Recommendations. Tilt test protocols (Class I)

Supine pre-tilt phase of at least 5 min when no venous cannulation is performed, and
at least 20 min when cannulation is undertaken.

Tilt angle is 60-70 degree.

Passive phase of a minimum of 20 min and a maximum of 45 min.

Use of either intravenous isoproterenol/isoprenaline or sublingual nitroglycerin for
drug provocation if passive phase has been negative. Drug challenge phase
duration of 15- 20 min.

For isoprenaline, an incremental infusion rate from 1 up to 3 mg/min in order to
increase average heart rate by about 20e25% over baseline, administered without
returning the patient to the supine position.

For nitroglycerin, a fixed dose of 400 mg nitroglycerin spray sublingually
administered in the upright position.

The end-point of the test is defined as induction of syncope or completion of the
planned duration of ilt including drug provocation. The test is considered positive if
syncope 0ccurs.
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2.3.4 Classification of positive responses to HUTT

HUTT positive
wunatl wanmeaauiluuanana The Modified Vasovagal Syncope International Study

2000 (VASIS) classification [ 28 ] Aa

1) ;wdulsiingeauuazialasiusaau

2)  eusuladinsasa (SBP decrease > 50%) uay/ vide sialawiudnas (> 30%)
o 1 o = v o 1 a 1 = dl Y = dl
Vi soudt denmsadneiunewduasmnead Wy Ta aauld e1Reu Wike
wan s

3 awnsonsgulddiheiinennafluaivanga

Tnautiadu 3 ngu Ae
1) Mixedtype (Type |)
- pnndulafinfignassantiuilagudnas Tnefivaldaidudn
ndn 40 afssenivisesialadidnndy 40 afsauniiusiszes

tasandn 10 Jun

2)  Cardioinhibition type ( Type 2 )
-Type 2A cardioinhibition without asystole

s Walawudangn 40 afsslavniiuiundn 10 3uail usivinlavga

Widasnan 3 Ui aansulaiinanaenaiialadudnas
-Type 2B cardioinhibition with asystole

D wialavgariuuundt 3 Fuil uavialadudasnienr e

AAUNANNAUTATRAARY
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3)  Vasodepressor type ( Type 3)
- anzdluaunnananuflainanasdundn Taefivalay
f1ae ldwanndn 10%  edauiusigegalusnsiiiong

NAADL

2.3.5 nnzunsndauaasnisna HUTT

HUTT fnmazunsndleudandnesn a1anu profound hypotension was sinus arrest
snizimemageylduaan mmamﬂﬂﬁmzn'wﬁ%m’ﬂ‘nimmﬂm?ﬂﬁuLﬁmmiﬂ@j supine position
;ﬁﬂfgﬂ%ﬁuﬂﬁum funf Tusefinspauduasguus enafedldenifindnas Wuatroping dn
yamaaniden Seudn isoproterenol asnsnnszgulsiiAa ventricular anhythmia tugaed

flsnvaemianialanu [29] wildwuaelunsiiinld sublingual nitrates
2.4 Clinical predict positivity of HUTT outcome

pandAryresnisudanavanaes HUTT Aa nasnddeeiinainisluanieiivianis

nagay HUTT feauisnidsunuuainisdluanvusanntiloeiaeniy satiunisdssiiunng

k1)

1
o =

GRG TmﬂL@Wﬂz@ﬂwéqmﬁﬂﬂiziﬁﬁqmLﬂuﬁqﬁzﬁﬁmmmqmluﬂﬁaﬁﬁqﬁﬂﬂﬁq:uumﬁﬂjﬁm
neurocardiogenic wanannifarapiaimn lFenAr NI aTa M B A Bt aeTun e Tuas
supaRluusiazainiaziinalunsininenases HUTT wilaufunsviuaaanagueseaes
Bsavilazanmenamduinenialsuddauaan Stress test
fatunnsfumiladannsaaiianarunsainunana HUTT 14 enavinldnnsifadalsa
duluflnetu anannasnidulunisld HUTT as daanansniinluszegnaldmutsananunann
AL Lmemmﬂiwﬁmuﬂ?:mﬂmiﬁmmﬂﬂﬁ@m\wi@ﬁﬂmﬁ@mmmmﬁmﬁm
fassnunssuresinaszmaiAnsnReaudesifliannin fanensdnemudneus

nepanafigunsannanauanaas HUTT [30- 35] 16 u angamuzivinnismeaey svazinan
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v 1
o L4 o

seminansiiluanvnnafnfagaineannseiaimagey HUTT aquauaiaesnsifluauvieas
Tudas 1 hiauneunn ennisinneunsifluanvunas mu Qeudsse wauan waznauld
dl a [ a [~ dl i a [~1 v

amsnnauiiusuruaas waznisuiaiuiidunaanninduauvuead s

Kulakowski uazanuz [32] Anmnwudn ludilhandeinimiseafinaedaiiuanmung
ann neurocardiogenic iluaunundivananislnaanizluszazinardulnanauunsin HUTT
anunsannfuszuuazuu ( point-score system ) anansaldvinunans HUTT 16 inazaziiuly
nstutnsnn HUTT analifiaaananduinae e udunisadass

Asensio uazanuz [34] 3ae9audn Tugilaanlaifilaaialafluauuunafseuiuiiainig
Raudswe pauld uazwaunn @armrsnnawianauanees HUTT 160s 25 windemeudulld
BINTHINATT

Colivicchi uazanuz [38] Tananlsfisiudn nasviniduszuuazuuu ( point-score system
) Tnedanannaneniriiugueesdiasuazainimiseaiaauisainunenauanes HUTT 1
1oun angtieanda 30 U szazanszudnseamaiuasmunasnsagarinaiunig HUTT daand
[ 54 fenmiadusunusaanatoaienialu 1 idaunaununin HUTT Anvsnduiluinaes
ansiuaNuNAgR Larian1a3MauAsEEIININauN STuANINA AR

atinglafinuiungssunssu ldnuanudnRusAN N ARTA TUN 19U ERALIAN
209 HUTT fnsdnundigalae Vallejo wazans [36] wuda fiilenenis¥auquotunewiuas
unpamitimnudes lungun HUTT Wuuensanndinguiiuay Inelinudiaonuduiugi
1939917198 un s enazesuanaed HUTT Wilaamsq

o a 1 1 é’d ' o 2 1 tal dl o a
nsaiiulsanesibanguiidanuuansdaeiulinan awnnzedisdianaaiunisia
1 a tﬂl v IS a .&’ %7’ 3| 1 :J/
doeresenaiuannungs Wesaingiauiesaaziainisiatugdugosssezinadu
S - 2 X Q. oy o em

whamusansrevilaanaanisaraudasmnu vilataaziimafaadediu sruntlszaman Tl
ninsieuusdsiluszaze sanAuianuaiusnlunisdiuaeslilussazinansionn

wananidsldinainnad@neifanfuaaudAyseasansusneaatalun s unaus
aa9 HUTT wnnauluaulng nnsdnsilidunisdnsusnisanunsnlfidunisAnsninsassalil

Taluaunam
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A8nN197]8
3.1 Wszans
3.1.1 wszannsiilnaneg
fraadmRldsumaAtasmnsnatinasdeiuauvsnafiadin neurocardiogenic
3.1.2 dszdnsmaasing

Juaelunnliiunnsdfiagenienaiaasdeduanvunaiaiin Neurocardiogenic sy
nsdemsaa HUTT @ syncope clinic Gadnsunassnenuuugilaauanisn.qirasnsalsaus ey

fAueneu 2550 Damauuns AN w.A. 2552
3.1.3 ngunasilunisaniaantanandnsn (Inclusion criteria)

filaene 15 fe 80 TildFumsmea HUTT @ syncope clinic  s.m.
q¥inaanInd

flaa@idaniniinainasdeifuannunaiaiia neurocardiogenic
(clinical suspicion of neurocardiogenic Syncope ) vaneiia frlae fiuunai
Baunduatineiansa saufy NN9gIYLAYNINIIE prsulafinana
wazlvide vialauudn TneanansouAuaRldies Inelifesldiunisinem
19 Feflfnuniznendiiauncetng fed

0 lifilsmiinla
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314 ngunamilunisanaanainnisdnsn (Exclusion criteria)

neNTann1snNpanAddauanvNadRTinaw Falewn

2220
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322 dayandnun

wanisngaa HUTT  wdaenfluuan  (a%ia mixed, vasodpressor,
cardioinhibition ) v5a au luszaz passive visa active phase

UszdRnasunnanuazainistiineunisiduanuneailugilaed clinical
suspicion of neurocardiogenic syncope lsun
0 g UANMNARAATILIN
0 A WIUANTNHATLAYLT BANMNAGRLAZN1TNIZAN AN TB48INNT
nawna HUTT
0 21msUIARLAIANITIUANYNAA R
0 e fanssx dadenserulasduasunaunisluanvnnas
0 e nsuazannisnansnaunaziluauvunan ( presyncopal
symptoms)
=2 d‘ a d? 1 a dl o | ndl =2
uNede anasninedunedaziluannagi Fedniluainisiuaneds
dl o L a a a lﬂl 3 a v 1
nsnszuvLseamenluiBatant s dnmaanin N nnull1Fun
pauld a1Raw ReuAswe 1ladu asvies Wuuiien Uanliey §4n
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¥iue §anseuquany nelaliean Nedu waunn s
0 A8nnsdu uazdasszvdnadluauvunad ( dwmsudumgnil )

0 21n7suazeNITanN At nEL e WLAUAR
323 Asasiavldlunsin

Outcome of HUTT method (CHULA Protocol)

fulaeldFunsaminuazenns atifes 4 dalue udeeniienaiiuasie
nsnmaeu (su beta-blocker, diuretic, vasodilator ) Gsnnsnagatsinlugasaan
9-12
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] ¥ = dl o o aa 1 %’/ = £ %
sraiznanatiatien 20 Wil Welfuscuudmiudfeessenie anduazinigli
ANTUMNNADALADAA
nmamagauiwiiu 2 svar Tnaszezusn (Passive stage) azdnnsusu
BweanszanauEasania 80 asm Wuszazinan 20 wiil antudgueadalidy
aunnmdfiazidgszezy 2 (active stage) fa filaaazlssuen ISosorbide dinitrate
wuldauawn 1.25 My sandumeasazdinszanatluasmidusiogn 15 wi &
v = | aa é’ a [ 1o o A dl
filnsNanasiduannnadfmaTuAenIzAnargnUfugvinuaumeaiun - a9
naanszezaa1nang HUTT azfiunndangsananslsaialanaznenunanteas
1 vinwlumsquagilos
Taer HUTT positive smnedia wamsvageudluuanana The Modified
Vasovagal Syncope Internafional Study 2002 (VASIS) classification sianana'lyl

WARTN9FTU
wuvtiufinnsfiudasa (Case record form)

3.3 nssausandaya (Data Collection)

1
=

Guanfadandianany 15-80 S7lgsuntsitasaneadiagdedunanaiain
neurocardiogenic sangnnsilunisfadendrsnAnsudadediloanvianasnsaa HUTT an
dasyadifagilu syncopy clinic fnduaeduasings nguusnuantsmsaa HUTT uuan uazngw
fiaasntsama HUTT iduau leaviaesnguasidsummuuaeunslusnzismuunnd Tng
wnneginnnsidaaauniudeyalaanssaindiaauazyna (direct questionare) Tae'laiqann
sztzian warnadnillonaia Fudnafslunsdififiaes deyallliusudunieal uaziduiin

faulssinaaalununnuiin (case record form) sielu grinnsddeflugiiusausandeya Tuin
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3.4 nsdmazsidaya (Data Analysis)

Fin LLﬂ?‘ﬁﬁﬁﬂwmzﬁq@mmwwziﬁ?um@ﬁuLLff«mmew?ﬁmﬂ%ﬁqmmmﬁﬁu;uu
Chi-square wi3e Fisher's exact fest uazsaudsfifianuniz ez ldiunsanAnans
Faya (Aiede) uazAdoutuninsgurasdayaniuammanauuas imaseuai Auly
independent t-test e wlsenifieussvdnsnananvienaauaas HUTT nisdsziudannsfives
Fdvunana Teeld Univariate analysis dew anntuazinisdnidensausanifies 5 fauls
wintiu Tneildiein p value 7 < 0.1 ding stepwise multiple logistic regression uazuanapnlugd
estimated ORs, 95% confidence interval and p valug lun1snagaunisad@ynmamageu az

q

A Anuidadunszsu 99% (@=0.05) AsaziiadnliledAymeain
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wunaReila Neurocardiogenic uas asunasvin HUTT

filaedlunindannsmsnatinasdeninziluanvueasaiia Neurocardiogenic

|

Fn1lezdR mrasnenie waziiunnaglu case record form

|

AIANN AN DIFUATNAINHIA NI AN

|

HUTT

4 N

HUTT Positive HUTT Negative
(n=55) (n=16)
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filae 71 sneafluane 25 se (Feanz 35 ) uazudie 46 3ne ( Feuaz 65 ) Hang

1
a

wantlszinne 44 T engresnaduasmunainiusneaslszunu 38 1 nadlenglaaiign

q

1
a

78 wavenganniige 87 T snnudluauvasainomalnewandszann 4 afdadisnu
filheidenmsenmsdluauvamaifniulugos 3 eugavinaneusin HUTT e 51 e (
Seuaz 72 ) uenanitenuennisunaiuuuylisuuss 44 e ( Fewas 62 ) wudngtlaed
Tsavinlasandng 3 snowinid iun aulumialdeuas ( mitral valve prolapse ) 1 sne uas
lsavaamidanialasiu 2 e (wwugdnind 9)

dsunanianagay HUTT wuda wadlusan 55 sa ( %eass 78 ) Tnanauanlu

sz ACtVe Tiv 50 me (Fasaz 91 ) wismastiadluian famsed b uaz naflusufesas
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A15199N D wansnanisnaaan HUTT

wa HUTT 21191 (%) veediloe
%mm
HUTT Positive | 55 ( 77%)
Type
Mixed 40 (56% )
Cardioinhibitory 13(18%)
Vasodepressor 2(3%)
Phase
Active 50(91%)
Passive 5(9%)
HUTT Negative 16(23%)

papn9nen 6 wamslidingn TdwuaduuansdnsluEesaaseny wa Tsatlsyansi
dsrdR@eTimauunaulunsaunia  anuueRnidusnunnasvioun  noziluaumungs
131NN 3 ATY sraznanaaiaigainanaunin HUTT Tudagnan 3 e seudng

naui HUTT iluuanuazad
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weiaznudnlunguin HUTT iluuenfiuun dundilosasiduasmunasiniusnlugog

dISJ 1 a <3 ts' a o 1 A ' |
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A1919% 0 uansdoyaiuguiilieimunuazuenmunaas HUTT

Parameter

Age |

Sex :Female ' J
Age of first episode syncope ' _
Total time of syncope

Last episode less than 3mo |
Recurrent episode (>= 3)
Duration (>=4 year)

Physical Injury

No structural heart disease

Position : standing

Global
(n=71)

48

382
45

51 (71.8%)

31 (43.7%)

26 (36.6%)
44 (62%)
68 (95.8%)

57 (80.3%)

46(65%)

HUTT
Negative
(n=16)

48 + 15

10

46+15

3+3

11 (68.8%)

5(31.2%)

3 (18.8%)

7(43.8%)

16(100%)

11(68.8%)

HUTT
Positive
(n=55)

43+19
36
36+22
445
40 (72.7%)
26(47.3%)
23 (41.8%)
37(67.3%)
52(94.5%)

46(83.6%)

p value

0.30

0.83

0.08

0.19

0.76

0.26

0.14

0.09

0.63

0.19
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A9 [ uanstladenszduuazdminlfifiannafiuauvunsiatia neurocardiogenic

1eadilneianuauazuanmunazas HUTT

HUTT HUTT

Faramete Global (n=71) :Negative(n:16) Positive(n=55) | p value
Precipitating factor

1. fear 11 (15.5%) 0(0%) 11(0%) | 0.059
2. pain | 7(9.9%) 1(6.2%) 6(10.9%) | 1.000
3. prolonged fasting | 10(14.1% 3(18.8%) 1(12.7%) | 0542
4. lassitude, medical ilness | 19 (26.8%) 5(31.2%) | 14(25.5%) = 0.645
5. crowded g (25.4%) | 3(18.8%) | 15(27.3%) = 0.745
6. prolonged standing 7.(9.9%) 1(6.2%) 6(10.9%) = 1.000

7. after meal 1 (1.4%) 1(6.2%) 0(0%) 0.225
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wnupiimwi 10 uansdilasnnsdusuvansiiaiia neurocardiogenic @

HUTT \luuan ffluayldfiladensysunazdniin

Precipitating factors and HUTT outcome

4.3 annsnau 5219 wazunasniaitiuanunaganuna HUTT

wudlunguina  HUTT  dluuanfuwnidunuainisfiudssruazeinisunaiinu
1 a U U dl [ o dl a dl
Aaunsiluannuna® innndnguinanismeaauiilua aewmsei 8 waz unuginang 11

&J o J 1 a oA = 1 o { dl
wananifenudnlusgudamaanaznuddeansinatretnanlunguinimagan HUTT
| o dl a dl ! ' oA ' o ZJ/ {
Wunan famee? 9 way uwuginand 12 wsldwudnfanuusnsiaiuaesia 2 nguaas

amssnelussaruauas Asnnanad 10 uaz ununiinand 13
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A19199 8  uansmnuduiusszmInsensneunsfiuaimuaaitusa HUTT aasdilas

Hanuauazuanmunazas HUTT

HUTT HUTT
Parameter Global Negative Positive p value
(n=T1) (h=16) (n=55)

Prodromal symptoms |

1. nausea 15@211%) |« 2(125%) | 13(23.7%) | 0.493
2. vomit 1(14%) | 0(0%) 1(1.8%) 1.000
3. dizziness 44 (62%) 7(43.8%) | 37(67.3%) 0.088
4. palpitation 35(49.3) 6(37.5%) & 29 (52.7%) 0.396
5. abdominal pain 10 (14.1%) = 3(18.8%) = 7(12.7%) 0.542
6. chest pain 7(9.9%) 1(6.2%) 6 (10.9%) 1.000
7. perspiration 26 (36.6%) | 6(37.5%) | 20(36.4%) 0.934
8. cold feeling 17239%)  1(6.2%) + 16(29.1%) 0.094
9. hot flashes 10(14.1%) | 3(188%)  7(12.7%) 0.542
10. sighing dyspnea = 20 (28.2%) | 4(25.0%) | 16 (29.1%) 1.000
11. tremor (9.9%) - 1 ~0(0%) 7.(12.7%) 0.337
12. blurred vision (35.2%) | 3(18.8%) @ 221(40.0%) 0.146
13. paresthesia (9.9%) 1 (6 2%) 6(10.9%) 1.000
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neurocardiogenic fidennstinanneunisduanusnasitu ua HUTT

40
35
30
25
20
15
10 M [0S
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maen 9 wanspouduiusernssnsiluaiunaiaia  neurocardiogenic fuwa

HUTT aasdilnevianunuazuenans wazes HUTT

COHUTT

Parameter (n=60) "~ Global Negative
(n=60) (n=13)

During syncope
1. witness-documented pallor | 51(85%) | 8 (61.5%)
2. syncopal Seizure 16 (26.7%) | 4(30.8%)

T HUTT
Positive
(n=47)

43 (91.5%)
12 (25.5%)

p value

0.007
0.705
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M pos

0 neg

pale syncopal seizure
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A9199 10 wamsmnuduiusazmineinsssasitupusatuaa HUTT sesdilaasiomun

uaztenenuaaas HUTT

Parameter

After syncope
1. nausea

2. vomitting

3. perspiration
4. cold

5. chest pain
6. palpitation
7. incontinence

Globa

(n

=711)

9(127%)

3(
15 (21.1%)
10

1(
2(2.8%)
6

42%)

HUTT
Negative

- (n=16)

14.1%)

1.4%)

8.50)

0 (0%)
0 (0%)

2 (12.5%) |

0 (0%)
0 (0%)
0 (0%)

- 2(12.5%)

HUTT
Positive
(n=55)

9 (16.4%)
(5.5%)

(23.6%)
(18.2%)
1 (1.8%)
2 (3.6%)
4(7.3%)

3
13
10

p value

0.193
1.000
0.337
0.103
1.000
1.000
0.508
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WA WA 13 wansdfilasemannendtinasdeduauvunaiaiia neurocardiogenic s
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W pos

O neg

perspiration incontinence

4.4 Univariate Analysis

anmseszdriia UNvarnate wudn 8 5 faudsffi anauansnaiuetneildednAny
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dl dl ¥ o [ a A KX =
annIninedasiunsiuauviaan 3 AINIT AR AINITUUATEELASRINNT

PNUNNINaUNNTLANUNARR Ha1n13TaatinedaRlusEuIN A AR

agwn 11 wansnanisiiansiion univarate szvdnstiadesineiuna HUTT aesdiles

Ranuauazuanaiunaaas HUTT

Parameter " Global | Negative HUTT | Positive HUTT | p value | ORs
" (T (n=26) (n=55)

Witness-documented pallor | 51 (85%) | 8 (62%) 43 (92%) 0.007 6.7

Presyncopal dizziness | 44.(62%) 7 (44%) 37 (67%) 0.088 26

Presyncopal coldness | 17.(24%) | 1(6%) | 16(29%) 0094 | 62

History of physicalinjury | 44 (62%) = 7 (d4%) 37 (67%) 0.088 26

Age atfirst syncope (years) | 38+-21 | 46+/-15 36+/-22 0.081 10

4.5 Multivariate Logistic regression analysis

andayasautlsas Univarite analysis dassiuldgninanaasziuuu multiviate 16
1 dl 1 = o 1 2’/ dJ 4 1 md‘d KX A o 1
wansaglungnsi 12 wudn 82 daudlawihtiugs Wi dsedfndennsiiudssyiinnneusinig

Wuan asdaluanzifluautngi arxisanivnsnatanaad HUTT 16
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A5197 12 wansnanistnassiuuy multivariate szmanstladesingiuna HUTT

95.0% C.l.for EXP(B)
B CHES Wald df Sig. Exp(B) Lower Upper
Presyncopal dizziness 1.383 .704 3.860 1 .049 3.989 1.003 15.858
Witness-documented pallor 1.965 .824 5.692 1 .017 7.133 1.420 35.832
Constant -1.025 .829 1529 1 216 .359

Hosmer Lemeshow goodness-of-fit = 0.996
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Tuflaqiiudinasin HUTT Auetnsunsnanalunistssifiugilaeniainismieaaiing

[~1

asdeniluanuunaiaila NEUrocardiogenic asdnslsfininainimispafiauazaniazuandes

'
' a o o & [

e dniusivensiduanafintisinianezanazidanauiasinauandy 4 miunag

o o

FMadalsn Teaziviulsann ESC guideline etuargainnnwind 2004 Adanlfmanuddoyiu

o

UszdAnendilnatnaunn [9]
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Colivicchi uazpnu [38] duanslififiudn nasviniuszuuazuuu ( point-score system
) Tmﬂ'ﬁqmmnﬁﬂwmzﬁugmmméﬂfmLL@zmmaémqmﬁﬁﬂmmmﬁmmN@mmjm HUTT 14
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ASeNsio uazaniz [34] sreemdn Wwfiaeithifilsevialaifluanvuaafsaniuienns
Feudswr pdulE uazwitewnn aransainunsuauanaas HUTT 168 25 windledlaumulad
BIN1TAINAA

Kulakowski wazanus [32] Ansamudn Wudtlhendennimiseataasdeduannunas
an neurocardiogenic uaumumafinanzasalnaiansluszaznarduingnausnsin HUTT
ansnsovndusziuazusiu ( point-score system ) asasaldvanara HUTT 18 msnzasiiilu
nadiinsin HUTT enalaifipannsn e ldeugunnsiiade
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wuutiufinnmsiiudaya (CASE RECORD FORM)............ Date of enrollment............
SEX M F
BW kg. Ht cm. BSA m
BP mmHg PR bpm
HUTT
Tilt Test NO. Tilt date
1 Underlying disease Yes No
2 Current medication Yes No
3 HUTT (times) 1 2 3
4 Indication
5 5.1 Result positive negative
5.2 Type (if positive) mixed vasodepressor
cardioinhibitory
5.3 Phase (if positive) passive active
5.4 Time to syncope (min)

5.5 Time to syncope after ISDN (min)
5.5 Total time (min)

6 Complication Yes No
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Nausea
Dizziness

Palpitation
Abdominal pain
Chest pain
Perspiration
Cold feeling

Hot Flashes
Sighing dyspnea

Tremor
Blurred vision
Paresthesia
Pallor
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ANAINAAINUBIBINIFTHN ]

Tendency to vomit; stomach sickness

Sensation of unsteadiness accompanied by feeling of
movement within the head

Abnormally rapid beating of the heart

Abdominal distress or suffering

Chest distress or suffering

Profuse sweating

Cold sensation

Hot sensation

Sensation of shortness of breath with profound
inspiration and expiration

Involuntary trembling or quivering of the distal fingers
Visual blurring, unclear vision

Abnormal sensation resembling decrease perception
Abrupt change of whole body skin color to white
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