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One-year Recurrence Rate of Atrioventricular Nodal
Reentrant Tachycardia Following Radiofrequency
Catheter Ablation: A Comparative Study Between

No Residual Slow Pathway versus Residual Slow
Pathway Conduction in Uttaradit Hospital

Kan Chairat

Internal medicine department, Uttaradit hospital

ABSTRACT

Objective: To compare the recurrence rate of AVNRT 1-year period between patients who underwent
RFCA treatment until the slow pathway was completely eliminated and patients who still have a residual
slow pathway but cannot provoke AVNRT.

Methods: The study is a retrospective cohort study of AVNRT patients who were received RFCA
treatment between January 1, 2016 and January 1, 2024 with follow-up for 1 year after RFCA. The
recurrence rate of AVNRT was compared between the group with a residual slow pathway and the group
with no slow pathway remaining.

Results: The patients diagnosed with AVNRT who underwent EP study and RFCA at Uttaradit Hospital
between January 1, 2016 and January 1, 2024 the RFCA success rate was 93.9%. The overall com-
plication rate for RFCA in AVNRT patients was 0.6%, with one case of transient AV block. The
1-year recurrence rate after RFCA in AVNRT patients who underwent treatment with no remaining
slow pathway was compared to those with a residual slow pathway but unable to provoke AVNRT. The
recurrence rates were not significantly different statistically, with a recurrence rate of 1% in the group
with no remaining slow pathway and 6.5% in the group with a residual slow pathway, yielding adjusted
hazard ratio of 7.8 (95% CI 0.76-79.83), p=0.083.

Conclusions: The 1-year recurrence rate after RFCA in AVNRT patients who underwent treatment with
no remaining slow pathway was compared to those with a residual slow pathway but unable to provoke
AVNRT, and there was no statistically significant difference.

Keywords: AVNRT, slow pathway, RFCA, recurrence
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IngUTTEIATaN

1. WieAnwdnsiaudi3aveenisinuiny AVNRT
M35 RFCA Tulssneunagnshing

2. WiefnwigUinisaiuazvlinvesnizunsndeusin
N5¥Nw19ae38 RFCA Tuge AVNRT
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sn15ANE

IUITYRAVDINITINYT (Therapeutic research)
ivfeyauuudound (Retrospective cohort study) lugthe
AVNRT naufild3unnssnundieds RFCA udmde residual
slow pathway walianansansesu AVNRT iﬁLLaxﬂa;mﬁlﬁ%JU
M33nYIeTs RFCA winlsinde slow pathway udifnaLg)
wazUiuiieuniadudves AVNRT 71 19 vesiitheviaesndu

- 9zEElIAIN1IAN®: 1 1ns1AN 2559 - 1 1NTIAL
2567 (8 )

- szgzhafnenuUiswsiaze: 1 U vidan1svin RFCA
Uszrnsittdlunisiinen

Fueilssumsiteduindu AWNRT uaglédsunissnm
38 RFCA Tulssnenunagnsand sewinadudl 1 unsau
2559 fefufl 1 unsiay 2567
NguAIDENa:

fuasenguinnin 18 U ynaudldsunsidedeindu
AVNRT waglasun1ssnueiieds RFCA Tulsswenuiagnsing
sewineTufl 1 unsnan 2559 SeTufl 1 unsa 2567 Aude
nqusegwelusunsunaufiamesdsasy Stata Aviun
HodAYnanmwindy 0.05 power AU 80 WazA1MUA
gnsdnseinenguitegnadu 1:1 ldAssanangusiiegn
naxag 131 Ay
nguAne:

HUI8 AVNRT AlFFunssnuvdaeds RFCA udunde
residual slow pathway walianunsasesu AVNRT 168n
GEISIEAVVTITR

fUe AVNRT flgsun1ssnwdieds RFCA udilimde
Slow pathway

wneuaiAndn (Inclusion criteria):
- 91811N91 18 T
- lasumsitiade AVNRT 91nnsvin EP study lmed
SNEaLIINIE Ao
- Concentric atrial activation
- VA interval feoeni1 70 milliseconds Tugiuwes
typical AVNRT, & VA interval 41031 70 milliseconds Tu
d1u984 atypical AVNRT
- Ventricular entrainment LW@ns V-A-V response
Ay post pacing interval (PPI) — tachycardia cycle length
(TCL) > 115 milliseconds
- 1eFunssnwisng RFCA d15a Tngldanunsansedu
AVNRT leiigannssnen
wnagianean (Exclusion criteria):
- fpssdvdennaunuiinssAlutig 1 Y
- KthessezaaVing life expectancy <1 ¥
- famzimladuiindonzeinduudioe
- lalgnunsadesunanisSnwlaasu 1 U
nsiaszvideyauasafinfililingzi (Data analysis and
statistics)
1. melanesitoyaiiugm ;
- doyadeUauuudeios :
*Normal distribution: Mean + SD, Independent
t-test
* Non-normal distribution: Median (IQR),
Mann-Whitney U test
- Joyaanmunin (categorical data):
* 31w (Fovay)
* Chi-square test 138 Fisher’s exact test
2. MFAIEAHANEREN AennsLAng1ves AVNRT:
14 Hazard ratio n15\ing1ves AVNRT sewinanisinwnsae
3% RFCA wdnde residual slow pathway waldanuna
nseAu AVNRT ladnuazn1ssnwiaieds RFCA uwaalimde
slow pathway 3LAT129%AULANAGIY Cox proportional

hazard model
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3. MFIATILIRATNGTON:
- 9n91ALE159U0INT NI AVNRT $a835
RFCA Tulssnwenuiaansing waeanundusiwiu ($ovay)
- aURn1snluazvllaveIN TR IEWSNToULsaY
¥ila91nn13¥nwaie s RFCA Tugte AVNRT waeonuiiy
I (Fouaz)

[

- Tlusunsumeuiinwmasdsagy Stata lunis

o

ANNIUNNEDA TEAVtudIAYN19ads Anue p<0.05

NaNSANE
mﬂmsLﬁusﬁaﬁdar;:iﬂwﬁvlﬁ%%ﬂwﬁﬁaﬁadwL‘fJu AVNRT

waglasun13yin EP study wag RFCA ﬁiiawaﬂuwaqm*iﬁmﬁ

sEeTudl 1 unsey 2559 audieudl 1 unsiau 2567

FIUIUNIFEY 180 ASY T91uU 169 AT RFCA @59 waz

v

il
7 11 adsfivhins RFCA laidiga Andudnans RFCA d1159
fievay 93.9
FUhedildsunisidadedndu AVNRT wazldiunis
$nweneds RFCA dudslulssmeruiagasing sevineiudl
1 unsiAn 2559 feuil 1 unsiau 2567 fidwu 169 Ay
ihugnAneenitlesnniialawiindaneainauume 22 au
shlndedildsudniendwhmsfnuioau 147 au Tng
101 e 1unguiftas AVNRT 7ils RFCA di39 Taglsinde
slow pathway wag 46 auidungusias AVNRT fils RFCA

g5 lnewmde residual slow pathway (gﬂﬂ’lwﬁ 1)

B ooy ome s e Lo = s
dileflffunasidadudndu AVNRT uazldfunnsinendaeis RFCA dnfalu

= e o o =l
Tidﬁ'lﬂﬁu']@ﬂﬂ?@ﬁmr?:‘H’J'N’Juﬂ 1 un9IAY 2559 H9TUf 1 UNTIAN 2567 (N=169)

L J

inusin1dRean (Exclusion criteria)

1. FaATIf viFeaaunusIATslugag 1 1 (N=0)
2 2 a

2. Qﬂqﬂ?xﬂzﬁ‘!ﬂ“mﬂ life expectancy <1 bl (N=0)

= R = 4 )
3. ﬂﬂq’w“’ﬂ‘%muﬂlﬂQQW’JS’ﬂuﬁﬂuﬂuﬂ'lﬂ (N=22

4. BanusaFamumasineleRTL (N=0)

Include case (N=147)

|

|

filoel AVNRT 7114 RFCA d1i3a

uunlzivfa slow pathway (N=101)

dtlel AVNRT L& RECA dnifa

uuuwie residual slow pathway (N=486)

l Barnuninelyl 11

#msnnatia AVNRT 91 nela

seeizaan 1 1

l Bamiunasnenlyl 11

Fmsnnafia AVNRT 41 nelu

szeizaan 1 1

2917 1 uans Study flow ¥83gtae AVNRT ld5unssnunseds RFCA

dFanlsmeuiagasinduazlasunisdndondivitnisfine
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foyafiuguvesfinefldsumsinmde RFCA nuh  staemidenvilavesuszansisanengulaiunnsinsfuogs
91g10a0 53.16 = 13.50 U lungulsiivde slow pathway way  Sifedfaynead axilifisslsauulunguil RFCA wén
51.48 + 14.53 Y Tunguuwde residual slow pathway §1uau  Liimde slow pathway f81urusnnniinguil RFCA wda
Usgmnstunis@nuidumevdgefosar 75.5 Joyauszrns e residual slow pathway (Seeay 26.7 uazfesay 10.9
018 inemis BMI lsanwsiladings Tusuluidongs uaslsn  suddy) eghaiidoddyynaada (a1s1eil 1)

M1579% 1 ToyaiiuguvesUientisunssnuaieg RFCA LenaungunIssne

lsiwide slow pathway @@ residual slow pathway

Foyaily - p-value
(n=101, 3a8as 68.7) (n=46, fovas 31.3)
87g (?J), mean + SD 53.16 + 13.54 51.48 + 14.53 0.497
IAnAS, n (Sovaz) 72 (71.3) 39 (84.8) 0.078
BMI (kg/mz), mean + SD 24.33 + 4.32 25.2 + 4.37 0.258
lsAUsEaen, n (Seay)
- anudiulalings 43 (42.6) 18 (39.1) 0.694
- UYNY 27 (26.7) 5(10.9) 0.031*
- luflwdenas 47 (46.5) 18 (39.1) 0.402
- lsavasadeniila 1(1) 1(2.2) 0.529

SD = standard deviation, BMI = body mass index

Toyan13vininan1s RFCA wui tachycardia cycle  nguil RFCA udawwiie residual slow pathway T431uiuass
length wagndaugeaanidvosisaanguliunndaiuens  uagszesaTINNININNIINGUA RFCA ka3 liwde slow

o o

Hdod Ay eana LATIUIUASINY wagsyesnaNTINNdly  pathway 9g1ditudAgsana (157199 2)
A1579% 2 ToyaiiuguvesUientisunssnyaieg RFCA LenauNgunIssne

lsiwide slow pathway @@ residual slow pathway

daya EP study - p-value
(n=101, $ouas 68.7) (n=46, So8as 31.3)
Tachycardia cycle length (ms), mean + SD 374.7 + 48.31 358.26 + 62.62 0.119
foyan1s3
- $1uuadsdis, median (OR) 8 (4, 15) 18 (8, 28) <0.001*
- ﬁz&lzmaﬁmﬁé(s), median (IQR) 192 (102, 366) 279.5 (159, 653) 0.008*
- WUE9ER (watts), mean = SD 50+ 0 50+ 0 N/A

ms = millisecond, SD = standard deviation, IQR = interquartile range, s = second
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A1EUNINGDUINNNTITVT RFCA 2gnUindnnig
wsndauaINNSYi RFCA Tuauld AVNRT Aty 1 A Aoy
Sovay 1 veuflheflisu RFCA wilsido slow pathway
Taetfinam atrioventricular block 93573 Tunguil RFCA

A157199 3 NNEUNINGOUIINATVIN RFCA

l3iwde slow pathway

o o

walswde slow pathway usfldunnsraiuegadited Ay
NNEDA (1157991 3)
AmzunIndeulassiuvesnsvin RFCA TudUae AVNRT

Navue AaLie atrioventricular block ¥3A5717 1 ASY Amdu

Soway 0.6

1WA residual slow pathway

AMzuNsndau p-value
(n=101, S08as 68.7) (n=46, 5aaz 31.3)
AMEUNITNYUNIVUA, N (Sa8ay) 1(1) 0 (0) 1
Azuwnsndeuliisuusy, n (Geuaz)
- m94fin atrioventricular block $2A512 1(1) 0 (0) 1

AV block = atrioventricular block

HANSANANNNNTINR 1 U wuimsiingi 1 U ves
Qﬂwﬁ RFCA ualdlinide slow pathway fie 1 $18 Andu
Sasnsiingn Sesay 1 luvafinisiingnd 19 maa;ﬁﬂwﬁ
RFCA udwae residual slow pathway #ie 3 518 Amdusnsn
nsingn Sevaz 6.5 Fsliunnanaiuegredifedfymeadn

mﬂ%yjaﬁié}’mazwuﬁmnﬁwﬁwﬁ 1 YUy AVNRT
TuaRlasunssnueneda RECA d15ade 4 eRndudnm

Mg Saway 2.7

A15197 4 wan1sAAAIUNISSNY 1 U

lswde slow pathway

svpzatluniafadlunguil RFCA wéalinde
slow pathway 4iafl 365 $u W&91n RFCA Iummsﬁmju
RFCA waaunide residual slow pathway fimsiingn 3 5o
TaenAndi 1 5u 17 Yu uaw 80 Tunds RFCA (an314ii 4)

1@ residual slow pathway

Azunsndau - p-value
(n=101, 52waz 68.7) (n=46, 5088z 31.3)
é’m’mmﬁm%ﬂ, n (Gowaz) 1(1) 3 (6.5) 0.091
ﬁxam’;a’mulﬁm‘*gﬂ (31), median (IQR) 364 17 (1, 80) 0.500

IOR = interquartile range
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Adjusted hazard ratio vosnslugnii 1 9 wdi RFCA  widle slow pathway usiefinnsandianudesiu () way
Tugfthe AVNRT fivhnsinwiudamde residual slow path-  p-value>0.05 #aUatdnlaiindngrunisadffidniaudn
way Lﬁ%ﬂULﬁSUﬁUﬂEjmﬁlﬂmﬁa slow pathway ¢ adjusted 158l residual slow pathway &3 RFCA ¥ilsifinanuides
hazard ratio 7.8 (95% CI 0.76-79.83), P=0.083 @sneil  figanianislail residual slow pathway eg1aiifdrdy
Lagfiuualdiunns RFCA TugfUae AVNRT fivhnssnuudinde  medn (15199 5)
residual slow pathway ﬁi@ﬂ”lamﬂﬁiﬂ%ﬁmﬂﬂﬂ’jﬁﬂﬁjmmﬁ

1351971 5 Uana hazard ratio v@3n5sdugn? 1 Inea RFCA Tuglte AVNRT fivihnsinwiudaimnde residual slow pathway
fungulyimée slow pathway

Azunsndau HR (95% ClI) p-value Adjusted HR (95% ClI) p-value

Residual slow pathway 6.81 (0.71 - 65.5) 0.097 7.8 (0.76-79.83) 0.083

Cl= confidence interval

915 Kaplan-Meier curves unusiadu freedom  azdluualii freedom from AVNRT 1nnn3nngudl RFCA uéa
from AVNRT whuueulu s¥&ziian recurrence after RFCA  14@e residual slow pathway usfuanssiuegslafide
(months) uansliiiulungui RFCA aulswide slow pathway — drfgyvnsadn (A1l 2)

Kaplan-Meier survival estimates

HR =6.81(95%CI: 0.71 —65.5)
Freedom form AVNRT ~ 0-75
Log rank test, p=0.054

0.50+
0.25+
0.00+
T T T T T T T
0 2 4 6 8 10 12
Number at risk Recurrence after RFA (months)
No SP 101 101 101 101 101 101 100
Residual SP 46 44 43 43 43 43 43

Sty TR No SP ——8—— Residual SP l

SP= slow pathway, RFA = radiofrequency ablation

A9 1 Kaplan-Meier curve wans freedom from AVNRT Tutsszeziian 1 Yidanmennisluging AVNRT nguitlesu
RFCA uanliinde slow pathway Lﬁ&JUﬁUﬂdNﬁLMﬁ@ residual slow pathway
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39198

annsAnABUnNHues Reddy CD uaznaz’,
David Backhoff laganue’, Frank Bogun waganiz ', Jonathan
Chrispin Wwagaaiz' wuingflas AVNRT #ildsunissnusneg
38 RFCA lahiaziaulsinde slow pathway iesuuumde
residual slow pathway welaiaiunsansedu AVNRT lagn
pEnanunissnwlunud Semmsusvesiaoandgy
LaiunnarsiuegeiidedAgnieads Tudiuveswanisdne
Tunfsilfinsaenndasfunanisinuneunini Tnenui
Smmnadutvgs RFCA 7 1 T Tugfine AINRT fivhmssnuudn
laiwide slow pathway ﬁ’maq'uﬁmé‘a residual slow pathway
walianunsanseiu AVNRT 1adn laduansnsiueensdiduddny
yaadd Tneninnisdudniisosas 1 Tunguitlivde slow
pathway uazsevas 6.5 Ima;mﬁ'mﬁa residual slow pathway
lawilan adjusted hazard ratio 7.8 (95% Cl 0.76-79.83),
P=0.083 usvndeyadsnanasiiuldimwiliunmsiady
Ggﬁﬂuaqmjuﬁ'mﬁa residual slow pathway fif1genituay
fuwnlduindudndinit Sufesddldunnsaiuegned
toddymsadafn duduinannguiiivde residual slow
pathway ﬁ?ulﬂumaﬁ%mﬂLLazLia@mﬂﬁa;ﬂamsv‘h RFCA
sznuindsaueddduniss uavszevnalunsifiuiunia

dnnaueglitudAynvadndenvdmaliiuualiunisiin

v
o a

quaﬂﬁu

nnsAnmadiinuingasanudisalunisioe
AVNRT #e/38 RFCA filsangnuiagnsindegiifesas 93.9
Fadnaanudniatesnitiuuiniansuiud 2019 ESC
Guidelines for the management of patients with
supraventricular tachycardia” la@eulidndnsinnudsa
aauiﬁ%faaaz 97 Feeruinannuatedadedausynouludae
Uszauni1snives Cardiac electrophysiologist, gunsal 3D
mapping 7ilall#iiszdillsmenuagasinddsdnudon
ftaesnvi RFCA 41

Pnmstnmndsinuisasnsinnnzunsndeuan
3¥nudes RFCA filssweuiagmsindegiisosas 0.6 lag
\An atrioventricular block $3A517 1 ﬂ%ﬂ Faaonndosiunis
Anwnoundng

49311A
Tunsnuniidesialudessiuiuiiogndlunsive

dlossnnsdnenduuuu retrospective nansAnwfinng

TnddesiunIsinuiinuandsiinaitnedu wisuausetis

v
=1

A9NIedTINTRENINTWINTIBE N AL

JDLEaUDUUY

1. Tunrsdnwadareluifsafuidesinasrinduly
JULUU prospective sﬁﬂ%ﬁﬂﬁﬁmﬁwLLmuLﬁU%a;galﬁ
AsUEIU wazldsiuiuiieguiisanefusiuiuiioged
muald %ﬂ%ﬁﬂﬁmamiﬁﬂmﬁmmgﬂﬁmmﬂ?ja%’{u

2. msiimsAnuluszezenniidszoznainisinany
i1 1Y Lﬁagﬁmmmﬂm}gﬂmm AVNRT lussezend

3. yhnsAnwieatutasedeadu risk factor sianas
ndutfugiues AVNRT 1 RFCA 1iesnnlunisinuniing
szoznanlunsafiuiy s1uauedilunssnunniluualdy
Fuiusfunisiingd

Ry

Snmmadutnds RFcA 7 19 Tudfths AVNRT fivinms
Snwnaluivde slow pathway ﬁ'UﬂEjﬁ,JﬂmafJ residual slow
pathway usilaianunsanseiu AVNRT ladn liuwansnaiuee

o w

NdpdAgyneada

AnANTINUITZNA
VOUDUNTEANESIILNSISNIUIARATARE TToU IR

Wideladdunsiunusudeyaiielilunside

YBUBUAMLNOULNVENADELULINTEUIUNITNNEDA
warn15viIdY

'
=

YU MINNgUIuNeAansAnwITUAGn

lsanenunagesinaiiYieEetenalslun1svinide
vovounatI1nii uazngruranulelsaiala
lsameguagnsanaynitunyigatduayudeyaiiioldluns

o

9y
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NISHAIUILUUINABITUIENFNDINITINLHUNITINNIYNAINITHIAN
sneialulnfle35deenassniiuRnLNadanatdanlsane1uIaUu

algivd InTRSyans
NGUNTUAAENTTH I5aneIUIaUIY

UNANELD

Fnquszasd: nsfnwilfunisfinmtafodesiifendesiunduenmssnauihseniendansingataluladaeis
mMydesndeuiviaiioaatsdy wariawwuudiasuiievhuswazdostunsinnnzsnauiseniglussey
Bugundsnisenga

FBnsfnw: umsfinun@dieseiuuudounddludiaelseialulaimun 309 1o Aldsumssnulnenisidade
Rnsdesndownimilafiedarsdrlulsmeruiaun sewineiudi 1 RATAL W.A. 2563 19 30 AAAN WA 2567 MvuA
Toihdamneedin Youay 80 uazanuAiawatnuilndl 1 (alpha error) 137 foway 5 Wnsvaaeulaauas (2 test) iilo
WiguieuiuusussiamiBenneavy uazldnismageunszuiunismeadia t-test (Student’s t-test) Wiawsuidioy
ﬂ’lLQaEJGUENWJLLUSL“UW]E]LUE]ﬁuW’J’NﬂaQJ mLLUWu,ammmLmrwmamquuamﬂmmqaamnmlﬂiﬁummm’lm
maaaiaﬁ]ﬁmﬂwwmwi (multivariable logistic regression analysis) kaz@314 nomogram ‘Uul,wam‘mﬂma 13
SNAUTISNIENEINNITHIRR Imamaaqmﬂwami’sLm%mmaa‘laﬁ]amﬂwwmufdiuwaamaﬂmmﬂmmﬁsmaﬁua;ﬂa
NANISAN®N: Q’ﬂwﬁ&mm 309 318 wudwﬁmjummaé’mauﬁ"aéwm&mé’amﬁ%’ﬂméf’mﬂﬂiﬂiﬁﬁmﬁ’aiulmﬁaa?%'ﬂ15
dosndeviuimiaiioaasin Josay 36.2 uasnuladviifinadonduenisdniauinianisegeiidedfymnis
afif Ao fUhefifllsaumanu (OR 2.36; 95% CI 1.29 - 4.32, p=0.005) WAt wiewinfy 3 lwuming
(OR 2.58; 95% CI 1.4 — 4.75, p = 0.002) wuidiadenuilulaanyneunisiidnunninvsewindu 10 Faslonsaa
MUNFOITANTIANVUIAMAIVE1ES (OR 2.7, 95% CI 1 - 4.28, p= 0.044) waznuieuuaiiseluaanzanmsing
Woraunswda (OR 12.93, 95% Cl 6.98 - 23.97, p< 0.001)

a3u: gUelsaunmanu Aresdnnndt 3 wudwes nudadenvlulaanzdeunisiadaunniviewintu
10 Fadlensiadiendosganssminuaidmensgs uasnudouuaiiGeludaanzannawzdeneunsinga fna
TagasaonninngueinisneuaussionIssniauThiamemendinsinuialulaseisnsdesndesinuiions
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Development of a Predictive Model for
Postoperative SIRS Following Percutaneous
Nephrolithotomy: A Retrospective Study
at Nan Hospital

Nattawit Jakjaroenrit
Department of Surgery, Nan Hospital

ABSTRACT

Objective: This study aimed to identify risk factors associated with the development of SIRS following
PCNL and to develop a predictive model for early identification of SIRS following PCNL.

Methods: A retrospective analytical study was conducted on 309 patients who underwent PCNL for
renal calculi at Nan Hospital between October 1, 2020, and October 30, 2024. The sample size was
estimated by achieve 80% statistical power and 5% alpha error. Categorical variables were analyzed
using the chi-square test, and continuous variables were compared using Student’s t-test. Variables with
statistically significant differences were included in a multivariable logistic regression model to identify
independent predictors of SIRS. A nomogram was constructed based on the final model to assist in
clinical risk prediction, with efforts to minimize overfitting.

Results: Among the 309 patients, 36.2% developed SIRS postoperatively. Significant predictors of
SIRS included diabetes mellitus (OR 2.36; 95% CI 1.29 - 4.32, p = 0.005), stone size=3 cm (OR 2.58;
95% CI 1.4 - 4.75, p = 0.002), the presence of 210 white blood cells per high-power field in preoperative
urine analysis (OR 2.7, 95 % CI 1 - 4.28, p = 0.044), and positive preoperative urine culture (OR 12.93,
95% CI 6.98 - 23.97, p<0.001)

Conclusions: Diabetes mellitus, large stone size (=3 cm), positive preoperative urine culture, and pyuria
were significantly associated with the development of SIRS after PCNL. These factors can be integrated
into a predictive tool to support early risk assessment and guide perioperative management strategies.

Keywords: Renal calculi, percutaneous nephrolithotomy, postoperative complications, systemic
inflammatory response syndrome, urinary tract infection
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Bispectral index value for insertion of laryngeal
mask airway while performing the jaw thrust
maneuver under general anesthesia:

A Cross-sectional Descriptive Study

Suwitcha Tamrongchote*, Nongnooch Keawkulsri**, Patnasorhn Udomlap**
* Department of Anesthesia, Uttaradit Hospital, Thailand
** Department of Nursing, Uttaradit Hospital, Thailand

ABSTRACT

Objective: To evaluate the actual Bispectral index value while performing the jaw thrust maneuver for
laryngeal mask airway insertion under general anesthesia

Methods: 110 ASA class I or II elective surgical patients with age between 18-65 years old who
undergoing general anesthesia with laryngeal mask airway insertion were enrolled for study.
Intraoperative Bispectral index values and hemodynamic variability were measured before induction,
at the time jaw thrust maneuver success, justater LMA insertion and then at 1, 3 and 5 minutes, including
the post-anesthetic airway complications and awareness

Results: Bispectral index value while performing the jaw thrust maneuver for laryngeal mask
airway insertion under general anesthesia were 34.59+6.28. Other Bispectral index values in each
period of time were 91.78+6.19, 36.36+8.74, 32.89+9.83,31.49+9.73 and 41.98+12.27 at induction, just
after appropriated LMA insertion and 1, 3 and 5 minutes respectively. Tread of hemodynamic profiles
such as the mean of MAP and HR were decreasing, especially in elderly group at each time periods after
induction while desaturation or airway complications were not found. The lowest mean MAP and mean
HR values were at 1 minute and 3 minutes in order after successful insertion. The mean of Bispectral
index values, MAP and HR were found in the same direction but without statistical significance (p>0.05)
Conclusions: The Bispectral index value that corresponds to jaw thrust maneuver for testing the
appropriate depth of anesthesia for LMA insertion is mostly lower than 40. No statistically significant
relation ship was found between the effects of low Bispectral index values on the mean of blood pressure
or heart rate.

Keywords: Bispectral (BIS) index values, Jaw thrust maneuver, Depth of Anesthesia, Laryngeal Mask
Airway (LMA) Insertion
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- $nnunfiweinisld LMA d1iga ()

- szeznansINweInsld LMA @159 Taun szezinan
susausilienthaau propofol ddld LMA lddia Gund)
Fauszdulaeny Capnography waveform N TVREEIC N
psaUSnunNuutunsuaulneanlnvesaumelanen

- A1 MAP, HR, SpO, uag BIS Tunfazgraaan town

- o vauzgthelineuauesie Jaw thrust

URneundald LMA d159

Wi
7 1 w9 vdsld LMA d159

=

- 913 u? ndsld LMA d159
- § 5w wddld LMA dida
Aendsnisiaauiazldeunsainiininaseundes
Bosdise fhearldfunissyiuanuanisiendes e
ginuaau Sevoflurane sendauiazluniaesnles sauiu
AR TndnnaenILESINISHFR a1 Tawinihy Hhey
Iisunsquasielilesmusnasgiulnesidydnenua uazay
lasunisusziliunnzunsndeumumaduneladiuuu wu
nMsumevSeldaauny nauldu melaguindulinainng
@m%usuammﬁumﬂ%d’ﬁ;@ SP8NANNNTEAUINTIING 1Fon
E]E]ﬂUQiL’Jm%MQB‘JU’mLLazL?IJE]‘l.qJGﬁE]d“UWﬂ lenviseiiuin n1s3aneh
Tussrhensn uwazensuiviessaeieuamsiinnisuls
wHLhdryeyas nevdndudimeihesely
YUIAYBINANFIDYAIUININGATNITUITIUIY
Frege Ussanaaadslunsdlinsiudiviudszanns Tay
Uszanaua1AukusUsIu (Variance) 494 BIS index values
nmsinwdesiuluginesuin 10 e vousuauiia
wannean1sUszanaraaeliiu 5 fisviurmuidesiu 95%
nstldeyaviauvingy TWadifiduin (Number) uasiosas
(Percentage) nsditeyariadeiiesfifinsnszaefnuy
ladund T838n1sA1utunsadfuuuliddanisifimes
(Nonparametric statistics) N19MSIEDUNIAINY
FutusBaduresdeyaliBmenduussavdanduiusvos
Wesdu (Pearson Correlation Coefficient) ¥n15tasI¥9
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Joyamelusunsa IBM SPSS Statistics Version 27 Mallampati classification wazdayanisiaau laud 31uiu
NaNISANWI ASIv0INIld LMA #1159 s2e20a1571999n151d LMA 81159

Athens 110 9e iuduneun1sfinwauduanuiunts - Usinaswesenihaau Propofol (A151471 1)

¥ |
£ = o

Joyaiugunalu laun e a1 Umiin ASA physical status

Y

M13197 1 Jeyaiiugruiardeyaninaauvesthe senirnisldaniininaseundedides

v

dayaiugiudioe
LNA® ASA physical status®
Y18 63(57.3%) | 58(52.7%)
VAN 47(42.7%) I 52(47.3%)
21g° Mallampati classification®
18-35 U (Young-age adult) 41(37.3%) | 88(80.0%)
36-50 U (Middle-age adult) 28(25.5%) I 22(20.0%)
51-65 U (Old-age adult) 41(37.3%) i Rlanda)® 61.99+11.97

dayamsiraaugiae

F1uUASWINITIE LMA d1159° (AS9)

1 ads 105(95.5%)

2 % 5(4.5%)
5921981324Y09N151d LMA d1153° (Funil) 93.2+22.87
Uunauadgvasengau Propofol #il4° (Radndu/ilandy) 4.44+1.33

wamsdayaidu a 913U (number) $aeag (%) b Anade (mean) warAtlBUULIIATEIU (standard deviation, SD)

fiaeiodFigy (Abbreviation) : ASA = American Society of Anesthesiologists, LMA = Laryngeal mask airway

HAaNSN19AGENIINNSANY lawn Anade BIS index  Td LMA (1157471 2) Auade MAP, HR uasauduwisszning
value Laga UIUNUIENA BIS index value Wo8NI1 40, @Aupdy BIS index value U MAP wag HR a uiagyianan
FEWING 40-60 WALUINNTT 60 A UAATIIIAITENINT  senIenstd LMA (975797 3) snudnary
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M19197 2 uaneALade BIS index value wagdnuiug U89l BIS index value Weenin 40, 5¥%i19 40-60 uazaINni 60

A LARTTIIANTEMINNSIENEININASBUNFDNELS

o A o
ANwLNIINSANEN

Andasrunautinaay

vouzghelineuaues

#9 Jaw thrust

o A

MuAnevasld LMA 159

d = 19

1 w9 nasld LMA d1159

=b

7 3w ndsld LMA d159

7 5 uTt ndsld LMA diga

BIS index

value®

91.78+6.19
34.59+6.28

36.36+8.74

32.89+9.83

31.49+9.73
41.98+12.27

Number of

p-value

value <40°

Reference 0

<0.001*

<0.001*
<0.001*
<0.001*
<0.001*

88(80%)

71(64.5%)
84(76.4%)
88(80%)
51(46.4%)

Number of

value 40-60°

0

22(20%)

38(34.5%)

24(21.8%)

22(20%)

50(45.5%)

Number of
patients BIS index patients BIS index patients BIS index

value >60°

110(100%)

0

1(0.9%)
2(1.8%)
0
9(8.2%)

wanstoyaidu a 911U (number) $8az (%) b ANade (mean) wazA1LdsULNIMTgIY (standard deviation, SD)
*p-values were calculated using Repeated ANOVA test. Statistical significance was defined as p-value<0.05
fiatad1Aty (Abbreviation): LMA = Laryngeal mask airway

A15199 3 LARIANRAY MAP, HR wazAudunus@aduseninedads BIS index value AU MAP wagA1ede BIS index

value U HR Q4 LAA¥YI9RA1SEMINNSL@NLNININATEUNADLEE

o A o
ANwILNINNSANEN

Andesdureuhaay
vouzgeliinauaussie
Jaw thrust

Wuinendald LMA 159
7 1 undt wdsld LMA d1i5e
7 3 wift nasld LMA d159

7 5 uTt ndsld LMA diga

MeanzSD

98.15+12.65
87.72+16.53

80.23+15.26
76.3£12.53

78.97+11.82

81.49+12.87

MAP
r p-value
-0.013 0.889
0.004 0.965
0.004 0.967
-0.102 0.287
0.124 0.198
0.126 0.190

Mean#SD

78.47+13.39
78.53+14.41

75.17+£13.94
72.97+13.27
71.51+£12.82
72.23+12.75

HR

r

-0.081
0.037

-0.053
0.060
-0.178
-0.181

p-value

0.399
0.702

0.583
0.533
0.063
0.058

p-values were calculated using the Pearson correlation coefficient (r). Statistical significance was defined as p-value<0.05

feiodfiny (Abbreviation): LMA=Laryngeal mask airway
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Woskuteunsihaausng 60 aendimsthaauuasyhms
NAFDUANNANTBINNSAAU tngUsEiiuainnishinauauaade
nsnsedumensenuIngsinsdida wuh o Yiaafena
80 LU@%Lsuuﬁeuaﬂp:iﬂwﬁLsi’iﬁ'am'ﬁﬁﬂm fidnade BIS index
value #1131 40 ;ﬁﬂaaﬁmﬁawumm?{ﬂ BIS index value
9g5e119 40-60 wazlinusgladaniundt 60 Ferade
BIS index value d@ulngdansdimsing 40 selulugaanan
3 unfiusnudsnisld LMA dde uasiunliudodediugs
Fuaendanisld LMA 159 a vaan 5wl

NamﬁLﬁmzﬁ%;ﬂaﬁwué’mmm%wﬁugmwudﬂ e
WAy MAP uaz HR Suunlthianas o uiazgaenannends
msthaaudlowseuiisuiuandesduteuslde Tagliny
mansainnzeendavludendiusesndla dein MAP Lade
#ngn 76.3x12.53 fadluasUson fnan 1 uniindannsld
LMA @159 uae HR wadesingn 71.51+12.82 adasoundi
finan 3 wifindanisld LMA dusa audaeu wWefiansan
AuduRuSBudy o 929189199 sEniaRde BIS
index U MAP uavAaae BIS index AU HR wuiviasund]
Alnague wazlsifenAfiudfameada (p>0.05) Tunnas
nan wanstenshifianuduiusesnaditddyssrinaane
BIS index value fuAnade MAP waz HR Tugasnandidne

Tumsfnwiadell wumeugiRinisaidunindune
sxﬁumm;mmﬁ’u (Msdureianties luflidesunu asu
winldenean) lurie 1 U AMenasnslantinninaseunaes
Foe S1uau 4 518 Tne 1 570 oglunguiifl BIS index value
JpuglineuaueInenIsENYINTINTLEYNI 40 wag 3 1Y
oglunguiidl BIS index value agjsgwing 40-60 Tngviavun
lisnduedlézumsdnuiiuiu Snvislinugtifinisainig
Annnsunsndeuvewnauiumeleduuusuay uaznns
witanzfiannnslidgunsal wienznisidndiseninans
Tgniaau

150l

ﬂﬂiﬁﬂwﬂﬁlﬂu Observational Research 3@n®
IugUuUU Cross-sectional Descriptive StudyLﬁ@wiWUﬁﬂ
IZAUAMLNANTOINITAAU %39 Bispectral (BIS) index value
Tunislanininaseunaeadss (Laryngeal mask airway,
LMA) ﬁaa’iﬁmiﬂﬂmﬂiﬂﬂﬂuﬁﬂasjﬁL%w%’UmishﬁﬂImsﬁ%
ixi’ummiﬁﬂLLUUV’?&ﬁaé’wmﬁwaau propofol mMaunde
Tneran1sAnwInuing Bispectral index fiaanndasiuid
nadeuAENTeINsdauTadlunsldninnaseu
napudes Ingdsn1snszduienisenanssinsdananiu
fifnaduoeil 30.59+6.28

AAnuesnsdauivnzay fanusnuduednedase
ANuEISaluNsld LMA MIRsiaRnnnuAnuanvesnsaay
1Ag3FNILAUNITADUANDIVRIS NNNLAILNITENYINTTLNT
Juagnsusadiuneamenmiidnnsldfueganiien way
Wlunuusysnienslamhmnaseundeades s lsmeuia
gnatng wisiilsinefinsnundsauaenndoatumsius
wsedndivesaNetegauraseney YUy Bispectral
index monitoring Ao m%mﬁammg’mﬁmmmmaa
NIV ULAEANMUANVDINITAAUVDIENBILABATIVE
lasugaaunanswaliuadaias BIS index value lagil
Fuugthmumdngumismslunshl seyfeendaus 40 fs
60 axdurTiuansdaniemsaauinuesauefiiauimuza
sywineimsindansen1sivinanislag Iagldvinlmiannis
Fani MsTumsnisalla nsseduvsedyauTninUng
Fanannnsinuiinui dedeves BIS index value Aldass
o vuggUaelinauauasanIsNTEduAIENITENUINTIING
didatiu dilvaifienogiisnnin 40 Fadurnvdudnues
aued wisnAuuzThina sl denadesiunanisfing
84 Krishnappa et al’ Sadnwiidisnmslfemiaaumaiinde
fmngay wagliBnsnsedusnenisenuinssinslunisld
LMA Tugluajnuin 33nslisuuudeoswaznaasusiae
Asenunssing wanzanlunsldidenisusediunounis
a8 LMA Tnednnsseanudesfulusnuideds BIS index
value ﬁwuiu;iﬂwﬁLGzT']i'aﬂ,m'liﬁﬂwmﬁﬁwaﬁlé"i“”umi
dunsaauszifiuAfanaImuin BIS index value Winifu 35 3
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uendisnngn 40 wuiu wuiieatu Sinha et al'® levins
Anwieatunnzwaza BIS index iwinzanlunisld LMA
Tuidinery 1-8 T siavum 60 518 Taen13uua 3 ngu nquas
20 58 liun nauildnievdadinasinisusziiiulasdnuas
ANSMBUAUBININEA AT wuALarTAUs BIS index
value fiugld ﬂdmﬁiﬁﬂﬂawﬁd BIS index value lan1u
\Wvunedl 30-40 wazngquildniends BIS index value
Igmnanimuned 40-50 Tngganuendelunisldsiudig
Wudnsld LMA anudng waneas wasgUleiimsvdund
Hoeviolifies Woussfiulagldnisusifiudnuaznisneu
AUDIMNNNYAMNLAENITMRUAALTILNE BIS index‘ﬁ' 30-
40 1nnden BIS index 71 40-50 Fenuirdlenainnnsld
LMA ‘mmaﬂ%u’w%awumi'fué'fwﬂmaﬂ;Eﬂwa&hﬁmmulﬁasm
Luifideddamneadn wasilalieudioutunsussiudnuas
NMIRDUAUBINNNLATNABIDYILAYY WUITNITHURIUTDS
BIS index value itfaandn n1s@nendsnandaeaus BIS index
value Wudnuilsluswmenmsliussdiunzmnganlunis
Td LMA Tuidinlg Faussifiusuainuiuniuees BIS index
value Tumsanwii dafuen BIS index Tidanadasfiufunis
AEUAUDMININEA TS ENNSABUAYBIENMSEnYINTsNsty
oty witidmufurulndiAssiudunguiitingimua
Whneemzvesailunisinwdinan dofiansanaumdn
nsalvesguninl” anadunaanladeduengvesnguiidn
smmATeRdunguusznnsoging daldediasunasie
AIILUSUTILYRS BIS index value fitfosninngulszuinsdy
WnlunsAnwdnadu Favilinuanuiusiuues BIS index
value founinla ﬁgaﬁﬁfﬁ%’alﬁﬁﬂmsﬁﬂmﬁawamaqm BIS
index AishninAuuzthmSrnsiiadiu Tududyanadn
g Toud Anansvesanuduladin (MAP) uagdnsinis
Wuvesiila (HR) aufanmzunsndoudug fosane BIS

index fimiogatu enadwmavioduiusiuraie MAP uay
HR fio1vanviegeauifnanzunsndeusulaifisUssasd uas
Walemanisiiannzunsndeudun 1é §wnnisdnunil
Linunzunsndoud guusasiud u lddngidudiunis
Wunngla ns3andaseninanisaaunIen1sunannsly
gunsal winugdfnisaliunisiduaseg Ui uiiluiies
yiinnnuguusadiliunndrsangtAnisaininAnlaevild
yoansldgunsaiisil Failsmenulunguen BIS index i
niAuuginagdnanusieglunguen BIS index Alugih
ma3nsfana1n Fauandliiiiuingtinisaienandeens
flenaanasinen BIS index Aildanas ludunasedaao
Fwitugiu nusnliunsudsuuamesindinarilufiens
Wy 16un uiagnguioglngiidade BIS index anasly
wiazdsnadiofisusuandounoumsthasy e
lads MAP fuwdlifufiazanasnindrsieuthaausnniign
Uil 1 (Fanusinsgegaegifevas 22 Tasuszanay) uazen
Wade HR fuwdluanastuiiedtu uazanasnniian a uni
fi 3 mevdnisld LMA d1i0 sistlnmedindnannsofug
wnainnulasasdeliedunailiiiuassuniidnunlagly
Fududoslssunssnuiiandy i ouszifiuusagyaem
nauegvasielug laun Jenyuana (Young-age adult)
Tunaneau (Middle-age adult) wagJageng (Old-age adult)
wuin AeuuenssnuALeds MAP Wiulsdalunguiogs
9guInnITTonaauLasSevua YriTenyuaniuas
Sonanseu wuuwalifuvesanaie HR wiudureulutsusn
f%’?ﬁLwiL'%EAmwmmmﬂmué’ﬁﬁa&6] anasnIEnaINIsld
d159 Fasnafunguiegigeengiaznunisanaswesrifiana
FaudEuusn (nmdl 1 wazanii 2) s

HSCR | ISSN 2773-9589 (Online)

e274304



Health science clinical research e Volume 40
_— ORIGINAL ARTICLE
January - June 2025

100 | s YOUng-age adult
e Middle-age adult

== Old-age adult

BIS index value

40

Baseline Jaw thrust LA 1 min 3I min 5 min

A7 1 WERd BIS index value  wiiavdasiarseninanislaniininaseundedesluusiavyingueny

a0 e Young-age adult
— Middle-age
== Old-age adult

110

100 |
8o
o
2w £
b1
a0
o
TO| e 65|
Baseline Jawthrust  LMA 1 min Amin & min Baseline Jawthrust  LMA 1 min 3 min S min

AT 2 AR MAP wag HR au Usagtiananseninnistaniininaseundesdeslulsasdiangueny

HSCR | ISSN 2773-9589 (Online)
e274304




Health science clinical research e Volume 40

ORIGINAL

ARTICLE

January - June 2025

Fanansdnwdenanndnedu winansdewusliuns
Wasuwashuiianadientu dethunmenuduiudidadu
vaadoyauds deliionavenainudaaulaitdn BIS index
tu fanuduiusnioaunsaaseuauUasunamia
PudIuTINd1AYeE1s MAP 139 HR laanaatunisal
Tunsinunil Fewamsdnuvidngnn eradufivsmaves
USunaenihaauiilivienisnevauewessaniedussuy
Usgamdnlulfusiazdiedoseninanislagunsal danisdinm
9 Ismail and Khan F. A.® winis@nwiietunaves
PreTelugingfunsnevauesinudyudnsenineninis
ldnihnnaseundeads? Tnewussiunsfinyniduanungs
luA naudesu 18-25 U Jenanaau 40-45 U uaznguivateny
65-80 U vhaaulneedaviin propofol matunde Wislinu
NINBUALDINIINEAIN 3971n5ld LMA LaImsaaRanu
e UTNAUTATINILAUTDI lILAZAINANNVDIAUAU
Tadin faud3udneuazyn 1 11 auasu 5 wifinnendenis
Tdd159 nunsouaueImMIEIIUSRTINSIRUYEIlaling
dsdustnslaifituadymeailungutonatsausinniings

@

SoquuarTogeenglutag 2 wifiwsnnendenisld udsmniy
A0E9 anas LLazﬂé’quﬁﬂﬂéﬁEmﬁustmriauﬁwaauﬁﬂﬂ%a
AN 3 FunsneuaueIuasA MAP WUt Ainde
vos MAP fluudliuanasedrsdeidedlneatamzlunguiosge
919 Teoduneliioradunannmsanasesmevihauszuy
Uszamdnlui@lufogeenginnnninvieiedu Tumanssiy
P Fonanauduiefifinisauaunisiinuresssuuds
nanegiiUsEAvBamannTiga’® Sausngualudnunizdng
Fu ailamesen BIS index Muviassiauads MAP uaz HR
uwiiinsalnsfinnnzusndoudrsienisnisiiuim

pEg1aazNSANWILRLRNa g uduiananina sty

Janinrean1sAne oA MsUseliunsuiunauaues
sonsenunssinsdiGaviselyl endumnudiunslsluduniing
fafimseiuszrddydneansaesay lllduddndau
A15dNe 8197 RsrerIaNnNsiIaaunsausunendn
vhaavsinseiiles propofol gnngadias J9019dewna
AosszamioUsue TR Tudsilinadodn
wavnansmusulainndesnsinisiduvesialald Snse
nan1sAnwd L duiiisanald seduiilaannnisdneiniy
Faquszasduandanaraiionismsiuaiseiuaudnves
nsaaviidenndestunsldniinninaseundeadessaeds
nsenunssinsludszmnnsaanlveginiu Taelllatinsinu
Tudnwaiidumsiioudievla esandediasudeya
Flidnedinis@nwdetufinduundeu Fsnsdnvniiudialy

v
=

Usgiiusiananienatieiiuanudaulansed

R

KansANwTeRULERSlTAYIN N5 BIS index value
Jusnnilaizidedelslunsussifiunsfiunzausons
Tanihnnaseunaesidedunguioglng Tasen BIS index 7
donndestuisnaaeunudnvesnisaauiiuuizanlunis
Tanthnnaseundesdeseisnisonvinsslnsaiulneiian
Wavegiisng1 40 Taglinuanuduwusodsfidod iy
NEABRTENIMAYIAT BIS index TinsoAadunans
AnuaulaialazensIN1sAUYeIla

AnANTINUITENA
vovaunsEANEE I slsmeUIagnsAng fleygn
THAdelddndunsifusvsiudeyaiiieldluniside
vovounminifiquiunneaansinuduaiin
TsangruiagasAndfivasidesionarslunisiiide
vovouRaUimii weramheidnd wagiosrndn
Tssmenunagrsindynvnuimsativayudeyatiieliluniside

HSCR | ISSN 2773-9589 (Online)

e274304



Health science clinical research e Volume 40

ORIGINAL

ARTICLE

January - June 2025

LONANT91984

1. Brimacombe JR, Brimacombe JR. Laryngeal mask
anesthesia: principles and practice. Philadelphia: Saun-
ders; 2005.

2. Abedini N, Parish M, Farzin H, Pourfathi H,
Akhsham M. The Determination of an Appropriate Time
for Placement of the Classic Laryngeal Mask Airway in
Patients Undergoing General Anesthesia. Anesth Pain
Med. 2018 Apr 28;8(2):e64427. doi:10.5812/aapm.64427.

3. Morgan M, Brain AlJ. Studies on the laryngeal
mask: first, learn the art. Anaesthesia. 1991;46(5):417-8.
doi: 10.1111/j.1365-2044.1991.tb09562.x

4. Wang J, Shi X, Xu T, Wang G. Predictive risk
factors of failed laryngeal mask airway insertion at
first attempt. J Int Med Res. 2018 May;46(5):1973-81.
doi:10.1177/0300060518758807.

5. Krishnappa S, Kundra P. Optimal anaesthetic
depth for LMA insertion. Indian J Anaesth. 2011;55(5):504-
7. doi: 10.4103/0019-5049.89887

6. Estis G, Ezri T, Tomori Z. Cough, expiration and
aspiration reflexes: possible anesthetic implications
- a brief review. Rom J Anaesth Intensive Care. 2014
Oct;21(2):113-7.

7. Chang CH, Kim SH, Shim YH, Kim JH, Shin YS.
Comparison of the trapezius squeezing test and jaw thrust
as indicators for laryngeal mask airway insertion in adults.
Korean J Anesthesiol. 2011 Sep;61(3):201-4. doi:10.4097/
kjae.2011.61.3.201.

8. Shalbaf R, Behnam H, Jelveh Moghadam H.
Monitoring depth of anesthesia using combination of EEG
measure and hemodynamic variables. Cogn Neurodyn.
2015 Feb;9(1):41-51. doi:10.1007/511571-014-9304-4.

9. Park SJ, Kim BS, Jee DL. Jaw-thrust induces
sympathetic responses during induction of general an-
esthesia. Korean J Anesthesiol. 2013 Aug;65(2):127-31.
doi:10.4097/kjae.2013.65.2.127.

10. Nicoll SJ. An unusual complication of a jaw
thrust. Anaesthesia. 2007 Apr;62(4):423. doi:10.1111/
j.1365-2044.2007.05052.x.

11. Kreuzer M. EEG Based Monitoring of General An-
esthesia: Taking the Next Steps. Front Comput Neurosci.
2017 Jun 22;11:56. doi:10.3389/fncom.2017.00056.

12. Medical Advisory Secretariat. Bispectral index
monitor: an evidence-based analysis. Ont Health Technol
Assess Ser. 2004;4(9):1-70.

13. Sinha A, Shasti P, Sood J. LMA Insertion in Chil-
dren - at what BIS? J Anesthesiol Clin Pharmacol. 2006
Jun;22(2):173. doi: 10.1111/}.1460-9592.2006.01978.x

14. Wong CM, Critchley LA, Lee A, Khaw KS, Ngan
Kee WD. Fentanyl dose-response curve when inserting
the LMA Classic laryngeal mask airway. Anaesthesia. 2007
Jul;62(7):654-60. doi: 10.1111/j.1365-2044.2007.05057 x.

15. Ismail S, Khan FA. Laryngeal mask insertion ef-
fect of age on hemodynamic responses. Middle East J
Anaesthesiol. 2007 Oct;19(3):611-23.

16. Ebert TJ, Morgan BJ, Barney JA, Denahan T, Smith
JJ. Effects of aging on baroreflex regulation of sympathet-
ic activity in humans. Am J Physiol. 1992 Sep;263(3 Pt
2):H798-803. doi:10.1152/ajpheart.1992.263.3.H798.

HSCR | ISSN 2773-9589 (Online)

e274304



Health science clinical research e Volume 40

REVIEW ARTICLE

January - June 2025

A1zl UITUIULEIALEEDAVIIAN

atlunIng fUsIasg
NguaIeIEYINTI ITaneIUIa9nTANE

UNANED

TsruzdadummnnndeTindusiuduvesszmalng mndeyansaifaotuszFauviand nuitelsdu
mMaitadenzSeelvad we. 2565, 2566 way 2567 f91uU 107,958 129,024 uaz 99,732 auaisu tned uiugtae
UziSidTAInT W 2565 Seuau 118,829 510 Iﬁﬂmﬁﬂﬁlﬂumma;matﬁa%%m 3 Fusunsn own uzisediu ueiSalen
uzfedld masnvndutigtulinsiauedenad Kinshda n15a1e5ed weenslilihandugiaiivada
o afduiuthin anzunsndeusuisinmsinvzSsieeniwutes Ae anglimiudnudindenunim
(febrile neutropenia) Tagameiiinagfunnrgnauivhliiiisuzdanlsmeiuna waelishnnsdeiniosay 10
oy msITadeuarmsinvanzunsndeustiindimnyasdimuddutisansnsnsidetinle

Addgy : LISt uudiadenund, dasinisdedin
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ABSTRACT

Cancer is the leading cause of death in Thailand. Based on data from the National Cancer Institute,
the number of new cancer diagnoses in 2022, 2023, and 2024 was 107,958, 129,024, and 99,732
respectively. In 2022, there were 118,829 deaths from cancer in Thailand. The leading cancer types of
causing death are liver cancer, lung cancer, and colorectal cancer. Currently, there are many modality of
treatment including surgery, radiotherapy and medical therapies like chemotherapy, targeted therapy
and immunotherapy. A common severe complication from cancer treatment is febrile neutropenia which
often required emergency hospital visits. The mortality rate of febrile neutropenia is approximately
10 percent. Therefore, prompt diagnosis and appropriate management of complications are crucial to
lowering the mortality rate.
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UNUI

Febrile neutropenia (FN, nmgldsuiudindonunasm)
e Ureilgaumgilinnielin (core temperature: oral tem-
perature) 9813oe 1 AT WINNTWYIIAU 38.3 °C (101°F)
301NN WINAU 38 °C (100.4°F) Wunanunnnii 1 $alus
' o A |a < a a .
FIUAVAUILIUALEBAY1IBUA neutrophil (absolute
neutrophil count, ANC) tiosna1 500/uL Wsetiesnin 1,000/l
Toedinwiliunanasninid 500/uL Mty 48 Falus Fannie
febrile neutropenia \unzunsndeuiinuldveslugiae
12159 lngamendlasunissnwmeesiadivndn 6-8 Tuusn

< o v a o 2% a o A o o
waziluanmnd Ay i lvisedfeuvseanvuingaiividn
o a  aa . . b
AIINTLEYTINANANTIE febrile neutropenia nulausyaned
Jewar 10" lagdosar 18 HavsINNIsAndeLuASY
WASUAU (gram-negative) 50uaz 5 INNI1TAATDUUATISY

WN3UUIN (gram-positive)’

Hadendnifnavilfiina1ie febrile neutropenia
fg gasenalunln Fauwvadu 3 nau A Qm&nmﬁﬁﬂﬁmﬁﬁ
mmﬁmgq@iamw febrile neutropenia (1nNI1388az 20)
(1157991 1)* Anudssdiunans (Gegay 10-20) (115797 2)°
Lazauden (Foonindesas 10) uenaniidiitlasoiasy
Sufiiiuanudesvesnisiin febrile neutropenia® A

1. guagerguinnit 65 U wagldsueaivdn
W (full dose)

2. TsAuzi3eszueving (advanced stage)

3. Us¥Rn15sAn febrile neutropenia roumihil

a. Q’ﬂwﬁma"l,ﬁ%’un'ﬁ%’ﬂmﬁ’mmLﬂﬁﬂ’]ﬁ’m W3N1521Y
ednounthil

5. Q"lh&Jﬁmﬁnqﬂamvﬁ'ﬂmﬂisaﬂ

6. Q’ﬂwﬁﬁmwﬁlm (creatinine clearance < 50) %38
FuvinauraUng (birirubin >2.0)

7. nskilasuenyfiiuetestuniensedunisaing
LLﬂﬁLﬂavlﬁnﬁ (granulocyte colony-stimulating factor, G-CSF
prophylaxis)

8. L?jaqﬁma‘u (mucositis)

9. amwa’wmaﬁumﬁjﬂaa (poor performance status)

10. lsAaviaandan (cardiovascular disease)
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A131991 1 AI9Y19ERATENANUIUANLAIULEEIFIRDNITINA febrile neutropenia (Examples of disease setting and
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chemotherapy regimen with high risk for febrile neutropenia (>20%))

Disease Regimen Disease Regimen
Bladder cancer Dose-dense MVAC Melanoma - Dacarbazine-based
doxorubicin, cisplatin) combination with IL-2,

interferon alfa (dacarbazine,
cisplatin, vinblastine, IL-2,
interferon alfa)
Bone cancer VAIA (vincristine, Ovarian cancer - Topetecan
doxorubicin, ifosfamide, - Docetaxel
dactinomycin)
- VDC-IE (vincristine,
doxorubicin or dactinomycin,
cyclophosphamide alternating
with ifosfamide and etoposide)
- Cisplatin/doxorubicin
- VDC (cyclophosphamide,
vincristine, doxorubicin
or dactinomycin)
- VIDE (vincristine, ifosfamide,

doxorubicin or dactinomycin,

etoposide)

Breast cancer - Dose-dense AC (doxorubicin, Soft tissue - MAID (mesna, doxorubicin
cyclophosphamide) followed sarcoma ifosfamide, dacarbazine)
by dose-dense paclitaxel - Doxorubicin

- TAC (docetaxel, doxorubicin, - Ifosfamide/doxorubicin
cyclophosphamide)

- TC (docetaxel, cyclophosphamide)
- TCH (docetaxel, carboplatin,

trastuzumab)
Head and neck - TPF (docetaxel, cisplatin, Small cell lung - Topotecan
squamous cell 5-fluorouracil) cancer
carcinoma
Kidney cancer - Doxorubicin/gemcitabine Testicular cancer - VelP (vinblastine, ifosfamide,

cisplatin)

- VIP (etoposide, ifosfamide,
cisplatin)

- TIP (paclitaxel, ifosfamide,
cisplatin)

HSCR | ISSN 2773-9589 (Online)
e273117




Health science clinical research e Volume 40

REVIEW ARTICLE

January - June 2025

M13199 2 fegregnseaitidniliaudssUunalsionisiia febrile neutropenia (Examples of disease setting and

chemotherapy regimen with intermediate risk for febrile neutropenia (10-20%))"

Disease Regimen
Occult primary: - Gemcitabine/docetaxel
adenocarcinoma
Breast cancer - Docetaxel

- AC (doxorubicin,
cyclophosphamide)

sequential docetaxel
(taxane portion only)
- Paclitaxel every 21 days
Colorectal cancer - Paclitaxel/cisplatin
- Paclitaxel/cisplatin
- Topotecan
- Irinotecan
Colorectal cancer - FOLFIRINOX (fluorouracil,
leucovorin, oxaliplatin,
irinotecan)
Esophageal and - Irinotecan/cisplatin
gastric cancer

Non-small cell lung Cisplatin/paclitaxel or
cancer vinorelbine or docetaxel
or etoposide
- Carboplatin/paclitaxel
- Docetaxel

Disease Regimen
Ovarian cancer - Carboplatin/docetaxel
Pancreatic cancer - FOLFIRINOX
Prostate cancer - Cabazitaxel
Small cell lung - Etoposide/carboplatin
cancer
Testicular cancer - BEP (bleomycin,

etoposide, cisplatin)
Etoposide/carboplatin
Uterine sarcoma Docetaxel

miﬂiaﬁLﬁummL?%miuﬂjﬂaaﬁﬁm’;zﬁiaur"fmﬁmLﬁam
471261 (febrile neutropenia) fAuddayeenadslunis
MU sShwegsmnzadlugiisusazse lneinaain
n135An®1 The Multinational Association of Supportive
Care in Cancer (MASCC) (1191471 3) prognostic index Wuin
Iuﬂﬂaamﬁqﬁﬁ MASCC 11nAWINAU 21 Azuuu 19ms1ns
detintpunindesay 5 Lwﬂuﬂﬂa&mzﬁnﬁﬁ MASCC osnin
15 pzuuy dgnTn1sdedingediesovay 40°

ann15AnY1 A The Clinical Index of Stable Fe-
brile Neutropenia (CISNE) (m151991 4) WJunisfnen
Frureaudreussliaiussdu seRus (Aswuu=0)
FEAUNNS (AU = 1 D9 2) uawzaug (Azluu >3) fvtlina
Freliunndannsofionsaismssnvfimunzay wu sl
geviaealdenailulssnenuia wsenshiensudsemulu
HUaeuen’ (i 1)
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Characteristics Score

Burden of illness: no or mild symptoms 5
Burden of illness: moderate symptoms 3
Burden of illness: severe symptoms 0
No hypotension (systolic BP > 90 mmHg) 5
No chronic obstructive pulmonary disease 4
Solid tumor/lymphoma with no previous fungal infection il
No dehydration 3
Outpatient status (at onset of fever) 3
Age <60 years 2
#15199 4 The Clinical Index of Stable Febrile Neutropenia (CISNE) score”
Characteristics Score

ECOG performance status > 2 2
Stress-induced hyperglycemia > 6.7 mmol/L or 13.9 mmol 2
in diabetics or if on steroids

COPD 1
CVD 1
NCI mucositis grade > 2 1
Monocytes < 200/uL 1
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Febrile neutropenia temp > 38.3°c and ANC <500/uL

v

Low risk : MASCC = 21 or CISNE =0

Out-patient : oral antibiotic

v

High risk : MASCC < 21 or CISNE > 3

In-patient : broad spectrum intravenous antibacterial

A 1 UM 33nnnsEUae febrile neutropenia MssERUAIMLEEA

Ll,u’amﬁﬂﬁ%'ﬂmiﬁ:{ﬂ’aﬂ febrile neutropenia A4
seAuAILEDS

Qﬂwﬁﬁﬁmnndwwﬁﬁu 38.3°C FaufuluIua
Windemumdia neutrophil (absolute neutrophil count, ANC)
tioandn 500/uL wusitheeeniu 2 ngu Ae

- nAuANNIADSES : MASCC<21 e CISCE>3 130
Q’ﬂwﬁmmﬁﬁmw neutropenia (ANC<500 pL) tJutan
11NN 7 Tu M%Q’ﬂwﬁ'ﬁiiﬂﬂizﬁﬁa finglanne
AMEFUSALEU (1151971 5) wurd1fiansund1un1ssnw
Tulsenenua (in-patient) wazlvienujiiue slindamvaen
Fonsnfinsounguifaning

- N MABSAN: MASCC>21 138 CISCE < 3 fiansan
SnwmuugUiguen (out-patient) waglienufdruzvila
Julsznu

Imﬁﬂaaﬁﬁﬂmuu MASCC=21, 15-21 Heenin 15 &
on31N1SdeTInsovay 2-8, Sevay 9-23 wuazdevay 29-37
fua1nu’
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#5199 5 Patients with chemotherapy-induced neutropenic fever who are at high risk for serious complication

Characteristics

Patients with any of the following characteristics are considered to be at high risk for serious complications during

episodes of neutropenic fever:

Receipt of cytotoxic therapy sufficiently myelosuppressive to result in anticipated severe neutropenia (ANC

< 500/uL) for > 7 days
MASCC risk index score <21

CISNE score 23 (in patients with solid tumors)

Presence of any active uncontrolled comorbid medical problems, including, but not limited to:

- Signs of severe sepsis or septic shock (eg, hemodynamic instability, mental status changes of new onset,

respiratory dysfunction, oliguria

- Oral gastrointestinal mucositis that interferes with swallowing or causes severe diarrhea

- Gastrointestinal symptoms, including abdominal pain, nausea and vomiting, or diarrhea

- Intravascular catheter infection, especially catheter tunnel infection

- New pulmonary infiltrate or hypoxemia
- Underlying chronic lung disease

- Complex infection at the time of presentation

Alemtuzumab or CAR-T cell use withing the past 2 months

Uncontrolled or progressive cancer

Evidence of hepatic insufficiency (defined AST>5 times normal values) or renal insufficiency (defined as creatinine

clearance <30 ml/minute)

Pathogenesis
Havnnsiiealividavinlilgeysneg wasssuy

o 1

pifufuvesfihegnyinane wu anudeymufueinis
SnLaU (mucositis) munaIN1sieasiuUn (chemotherapy
induced mucositis) lsidelsnfioguinauboydngnizua
BenudilnAnnsAaEon s uaﬂmnﬁmiqﬂé]’umaa
FOWN9TEUUANEY AelusNe 1Y Vierhwides viewua
Maiuoms madutlaanng wiemaiumela Jso1aiin
PNAouNLS WS anzunsntaundeni1suidn dadudade
i@Suiiiislennanisinidoruiy

- ASHARLEUAUBANAAUNR M3eN15A1IABNNENT
giduty denalifiaedardowieniiginideainddisie

Y a

ﬁ@wmwﬁu oun Streptococcus pneumoniae, Haemophilus

influenzae Way Neisseria meningitidis DN Capno-
cytophaga canimorsus Way Babesia spp.

- Armunnsevesiiwad (T-cell) fiiedasiuueiss
seutndesdwalifinnudeinsinideiuiuandelse
neluwad wu Listeria monocytogenes, monocytogenes,
Salmonella spp., Cryptococcus neoformans Way
Mycobacterium tuberculosis Q’ﬂ’wmﬁﬂl,ﬁﬂlﬁamn
vilndulwlefnideundu (acute lymphocytic leukemia)
ilesenssuulsvamaiunans

- fUheuzi3edus AldSunglanesinssduuings
feudeafiutudmiulsavanuan Preumocystis jiroveci
(Fde P. carini)

HSCR | ISSN 2773-9589 (Online)

e273117



Health science clinical research e Volume 40

REVIEW ARTICLE

January - June 2025

Epidemiology

éﬂwﬁﬁmw febrile neutropenia Uszanusogay 20
84 30 aunsosryiiaveadenolsald® lneifudouuadice
Yovay 10 f¢ 25° (15141 6) dwlngdudonuaiiide
unsuav usluthgtuduwltugiRmsninsfndouuadise
unsuvaninduilesainiinisldasarulunanaiiond

see28M17 (long-term indwelling central venous catheter)™

A1519% 6 Pathogens documented in febrile neutropenia®

Commonly cultured organisms

Less commonly cultured

Tunns@nwi Multinational Association for the
Supportive Care in Cancer (MASCC) lugthen1ie febrile
. oA A v ) Ao o o |
neutropenia 7AYo UENANUITATIUIL 2,142 518 WU
Insanwenuaiseluiden 499 51y Aaludevas 23"
WUNSARLUATISEBLNSUUINSB8aY 57 AnWauuATiise
wnsuaufewar 34 uazuwuaiiseluifonlndgdunid

(polymicrobial bacteremia) $98az 10

Additional organisms

organisms

Gram-negative bacteria
Escherichia coli

Gram-negative bacteria Fungi

Klebsiella spp.
Enterobacter spp.
Pseudomonas aeruginosa
Citrobacter spp.
Acinetobacter spp.

Stenotrophomonas maltophila

Gram-positive bacteria
Coagulase-negative

staphylococci
Staphylococcus aureus
Enterococcus spp.

Proteus spp.

Haemophilus spp.

Serratia spp.

Neisseria meninigitidis
Capnocytophaga canimorsus
Legionella spp.

Moraxella spp.

Gram-positive bacteria

Bacillus spp.

Listeria monocytogenes
Stomatococcus spp.
Corynebacterium jeikeium

Cryptococcus spp.
Histoplasma capsulatum
Coccidioides spp.
Mucorales
Pneumocystis jirovecii

Viruses

Herpes simplex virus 1,2
Varicella-zoster virus
Cytomegalovirus
Epstein-Barr virus

Viridans group streptococci
Streptococcus pneumoniae
Streptococcus pyogenes

Other bacteria
Clostridioides difficile
Anaerobes
Mycobacteria

Fungi
Aspergillus spp.
Candida spp.

Human herpes virus 6
Enteroviruses
Respiratory syncytial virus
Influenza virus
Parainfluenza virus

Other
Babesia spp.
Plasmodium spp. (the cause
of malaria)
Toxoplasma spp.
Strongyloides stercoralis
Nocardia spp.
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IumsﬁﬂmmﬁuqmmwmmﬁﬂwﬁL?ia%%mwdw
U w.e. 2509 84 2518 2717 febrile neutropenia fistls
wuiheiesar 69 Indnguvesmsindoniiunsnazany
981975 L%aswﬁwuduﬂummmmmiﬁmsﬁduﬁﬂw
febrile neutropenia Ao Candida spp. Wy Aspersillus spp.
Management

MsIfidan1e febrile neutropenia TufUasugisls
819757 uazsuMsinwdegUfTuresnaiuindsann
I§sumsmzidonnidensrannsativansnsnsdedinld

1. msUsziiudodu (nitial assessment)

ﬁﬂaam’%@ﬁmﬁamw febrile neutropenia fadla

SumsindssRneiulsauzde mslisusnaithiagnsaign
wazduiiilienaiivnta asrfngamgisianie A
fuladin asrasenielesduiiemsumicwosnsinige
YT absolute neutrophil count (ANC) AINSVIN9IUTS
g Amsveuresiy saudnsdimsaamumiinisinde
W asyaiduny Jeame nswnsidelunsvuaiden Wud

2. ﬂ’ﬁﬁmﬁﬂﬁmﬂﬁ%wz (Time of start antimicrobial)

mislrioUfthuslneidaiian lesninadesnsins

FoTinvesitias nuuamslfifvesanizvhanlsainide
YesauAulainIneuaravSIne Lo sutluazAeT Y
uzawisloduaudinie uusiliGunsinudesuiiaue
ﬁuﬁwﬁamﬂlsﬁumimwLﬁ'?iyammﬁamiuéﬂwﬁﬁmw febrile

13,14

neutropenia’”"* wulUfuRanaatvayulvinisinuwisiy

81U Turn1elu 60 w1TnasaInitiadeniae febrile
neutropenia'"’
widnsrezarimuiganlun1sisueu s dala

daau uadeyaannnisdnwidounadlugUie 2,731 51e

' ¥
a 4 a

finidedoundu fiflesdovas 7 winiuiidedunny febrile
neutropenia bagnuinAua1 T lunsisuefduenn
1 Falus duiususnsnissendiniianasia Yosas 8'° Snvs
AsAnEILUY cohort study SanuinaauandilunisBuen
UfFuglugithe febrile neutropenia Tuusa il 1isdng
nsidetinly 28 Juiiesay 18"

agslsinuannsfing cohort study Tugtheuzis
fifinms febrile neutropenia fifirandess dalifindngiu
fuansdasglovidaurenisisusuiiugesenada
TasUseansnguildisnsinindedindfiosiosar 2.8 uay
wugtRnisnidenoesihiosay 6 i

mMsfnwIdsdanansaiiuuvanegueludSaaa (mult
center observational study) wuinsesay 55 ‘Uaﬂ@'ﬂwmﬁﬂ
febrile neutropenia filUusungnduionsindelunszua
\@en (sepsis syndrome) wazsovaz 45 fndngiuindu
Tsafindeguussdonnzdoninameindelunszuaion
(septic shock)”*

dnn1sAnwITIdennszuze11 (longitudinal
observational study) ¥aeglsy wuingfiheidedlsisunsqua
Fuinge SanulugvasugiSddainine (hematologic
malignancies) #sfinmsRnideguuss vieamsdonsesas 59
waglunguiftheiitidesenfiurowuda (solid malignancies)
Jowar 24” Joyavr1nansiverd1dnssiguindiies
Sowar 18 f1 26 Wi ufl arunsaid nenufdauganely
1 ks wdan153fadenne febrile neutropenia @7l
wuvsedigaiviiliielaléfueufauzanelu 1 9alug
1dun mslddnenufTussousivosnniau Ssauadiluns
dwiedUrgannviesaniduludmerUis n1sviaannunseyin
YBIYAAININIINITUNNE Faif nstaunsligneds
fifunnsguaztisanszesnamssenssmsEueUTue
Iganndsaoduamanaadeiu’

3. MslieUTaue (Treatment regimens)

assnaneveinslieidiug Ao n1sliiend

AsaumauderalsafinuUasuazsuussTianiionavinliAnse
AnAAsFinlugiiaene febrile neutropenia (15714 6)
aslendiduszanininlunisaseunguiteluraniig
(broad-spectrum antibiotics) Famsideneufiiusndowiu
msiTanNUseiRvesUae enmsui n1sldansimugatin
wrounthil Foyansmizidosnan wazaulveadolse
Tuusdaglsameuna™
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gnsenBududmiudugadn (Empirical antimicrobial)

Eﬂ’ﬁha febrile neutropenia fiflerudsed (MASCC21
30 CISNE<3) aru1sabie1ufiiuzaliniuussniu
1§ gnserdmiudiaedlildsuongurgeslsailulay
(fluo roquinolone) w1naufAe ciprofloxacin $2uAY
amoxicillin-clavulanate %39 levofloxacin %39
moxifloxacin®* lugtaefiufien penicillin aunsald

clindamycin, cefixime® (1157197 7)

8,27-29,31-34 (

M1519% 7 Antimicrobial regimens 81U{TIUE)

Febrile neutropenia patient (Low risk)

Antimicrobial Dose

Ciprofloxacin + 750 mg twice daily
Beta-lactam :
amoxicillin-clavulanic 500/125 mg three times
acid daily or 875/125 mg
twice daily
Levofloxacin 750 mg once daily
Moxifloxacin 400 mg once daily
Clindamycin* 300 mg four times daily

Cefixime* 400 mg once daily

*History penicillin hypersensitivity

#U3eg febrile neutropenia ﬁﬁﬂ’mmﬁm@
(MASCC<21 %39 CISNE>3, {178 neutropenia A1AT
9giiu 7 Yu vieflnmzunsndeusuusy) msEueUfius
LuuAEfieengvisaseunsuideylaluiua (antipseudomonal
beta-lactam) 1 meropenem”, imipenem, cefepime”*’
w3e piperacillin-tazobactam® (a15197 7) n15ld
ceftazidime Jusnfsrarunsaldlaluaniuneiviaid

8MIINN5ABYIEN

Febrile neutropenia patient (High-risk)

Antimicrobial Dose

Cefepime 2 g IV every 8 hours
Meropenem 1 ¢ IV every 8 hours
Imipenem 500 mg IV every 6 hours

Piperacillin-tazobactam 4.5 g IV every 6-8 hours

Ceftazidime 2 g IV every 8 hours
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Vancomycin liluugtliusnFusudmiugugain
Tuf{Ue febrile neutropenia uinasiasalidusasy
Tuftheuse wu §iasdedndnisiad ofiivadosty
awau nMsPadeTRmivieideiiosou Yoaua vidediae
fifinznisivaioulaindnund (hemodynamic
)35-36

instability
nsldeduesilugUleniinme febrile neutropenia

AN51971 8 Antifungal regimens

Antifungal

Amphotericin B lipid complex
Liposomal amphotericin B
Caspofungin

Micafungin 100 mg IV daily
Anidulafungin
Voriconazole

every 12 hours

Isavuconazole

fdeusamslunguanudosgs 1ud fthefinndnasiinne
neutropenia (ANC <500/L) #i ol a9urunin 7 $u sauifuilldd
LimouaussienssnwesUfTiue (persistent fever) 3o
fldnguandussewinedlésueuiiaue (recurrent fever)
AIULLINI9TY IDSA U 2010 wuzil il amphotericin B

deoxycholate, voriconazole %38 itraconazole® (71157199 8)

Dose

5 mg/kg IV once daily
3-5 mg/ke IV once daily
Loading 70 mg IV on day 1 then 50 mg IV once daily

Loading 200 mg IV on day 1 then 100 mg IV once daily
Loading 6 mg/keg IV every 12 hours on day 1 then 4 mg/ke IV

200 mg (equivalent to isavuconazonium sulfate 372 mg) IV every

8 hours on day 1 and 2 then 200 mg once daily from day 3 onwards

Posaconazole 300 mg IV or PO

bid on day 1 then 300 mg daily thereafter

5282198715 EWUaTN (Duration of antimicrobial)
JLYLIAVINTT AL UATISEAUBL T UDINI TN
aa & o &« | o EA)
Adln Wanalsa Nsasradindiantug MuualagnsHuiIve
ANC 113U 500 waa/lulasans wagn1snauaunesa
AN
v & o 9 aa PR PP
AT SrEeIa1veINIsInwIMmEe U Tl nd
a ° a g & & v = o a
AnuEgeiwazdnamnweludenduavaslverauiatun
Lifldegnetios 2 Jundsa1n? ANC 11Ny 500 wag/
lulasdns™ Tudthed ANC Wudalifie 500 wad/lulasdns
n13shwsaeeUjtiuragandudeluauningUisagladly
vWuan 5 89 7 3u°

gnIzduMsRsyulavaadadanyna Colony stimulating
factors (CSFs)

wnwesanaulseRndouiseinsn (DSA) luwusi
Tildennszguniswsyivlndadons (G-CSF uay GM-
CSF) fugfthefifianig febrile neutropenia yns1e® luvauz
WUINSVBIALNANNELSINEIARINLBLIS N LATIASETY
uzifnseunquisvAus il msuiieifanuidesgs
sonmzunandeuiiisatestumsindeviediaeiinitade
nsnenseflsafivinuienadnsniseainiilan >

1. seninennsugnatewad (autologous and alloge-
neic peripheral stem cell transplantation)

2. Sowvax 35-48 vetheuzsudadenunndoundu
(acute myeloid leukemia)

3. $ovay 13-30 Tusgninnmsuiienilaenislien
wilvdalufieuzisadedenund (acute lymphoblastic

leukemia)
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GRLY

Q’ﬂ’wmL?ﬁﬁlﬁ%’ummﬁﬂwﬁ’mﬁm cytotoxic ®1aLin
myelosuppression vilin1sinuvastlunsegnanas uay
1A mucositis Fedsrasionuanysaiveadoynaiue1ms
Tneaesnnziliiurnudesiemsindennuuniie lia
wagi¥os feanunsorudoydilddndnssuadenld diae
fameidfiadenu1am (neutropenia) Windusiudag {iae
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Pain management and Anesthetic considerations
for patients with chronic Opioid Use

Yuwarin Kositworakitkun
Anesthesiology Uttaradit hospital

ABSTRACT

Effective pain management and anesthetic consideration for patients with chronic opioid use
defined as continuous opioid consumption for more than three months remains a major clinical challenge.
These patients often experience chronic pain, opioid tolerance, and opioid-induced hyperalgesia (OIH),
a condition where opioids increase sensitivity to pain. Additionally, they may face stigmatization related to
opioid misuse, leading to underestimation of their pain and inadequate treatment. Therefore, healthcare
professionals with expertise in pain management play a critical role in appropriately assessing and
managing postoperative pain for this population. This article discusses evidence-based approaches,
including multimodal analgesia, to effectively treat pain in these patients.

Keywords: Chronic opioid use, Opioid tolerance, Opioid induced hyperalgesia
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