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'aﬁﬂ’lﬁ‘ﬁmel’l Lﬂumm@ﬂmﬂ?mm (quantitative research) LULNIARAUINN
mum@mmnmmmmmL@@mﬂmw\mm MUY 44 AL ImﬂhLmum@umummum@mfm
aauANamseduifen (10C > 0.5) Wusidesile 3 Anrsfayadinadidmennin (aaud
%atinz ALaA mmﬁmmummgm) wazADATIaUNW 1AL independent sample t-test,
One-Way ANOVA (F-test) 1/3auiiausianaaads Scheffe uazArla-aumas
(Chi-square) anaadauAnuduRLEITdauls

uan1sAN®: fraunuusaunddsulun)ifunwanie Gasaz 72.73) a1g 21-30 T
(Fauaz 43.18) nneAnszALLSYmIviTaeLwn (Faauay 81.82) aniuninlan
(Faeiay 70.45) unrineuumnane de (Feeas 63.64) Jadefinuan= U ANUAN UL
298N wazdulszauniandlunisyiien eglussduannfienniian (Aade 4.33, 3.98
WAz 4.08 mNasL) ANgnRuluesAnsinesanetluszAaLNIN (Auade 4.19) uang
naaeuANNFgIuNLd Tadudiuyanadaulunlifiuasetiasefifavinauazszinnnm
ynviulusssnsetefiodAynneada andussiunnadnenfifluasianaugnitudiunig
A9BETLUBIANILAZNINIIN (p<0.05) luaniziidadafuanmmnizan fudnunizesns
wazfulszaunisniluniainanu ianuduiusideuaniuauyniusessdnsetnedle
AVATUNNATS (p<0.05)

aq1: AgnitusieesdnsTesyAannsaRadennandllldtuegfunminzdou
UAARA Lwi'%u'ag_uiﬁum@@@mmumu N1INTLANLBIUIA haNIIaFIaANTANNAnIAT LY
B9ANS mm@ﬁm:mmmqsalﬁﬂuummﬂumm‘éma‘wa?wmmuqmmmﬁ'mﬁm’fwmm
yniuluasAnssialyl

AdATY: ANNNTULUEIANS, ATIADA, YraINInIeNIsuie, Tadefudneniza

UNUN

sl,ummf;zmﬂﬂ?{ﬂuuﬂmm@mmwmeé*@umammgﬁ@ A9AN LAZAINNAININ
mamaluladniesnisunneluilaqiu “ninansuyed faiduiladodfyigalunig
FupaeuesAnslilsvauaugiza Talenn w3 sLnSRiAY
Fudau anugniuresyranssiaesinatduaulsddyiidmaendnnm weegla
LAZANNNEIE LU0 AFIARANANE ADISULINNEANEAS LMNANENRELDULAL
Lﬂumiqs;muﬁﬁmmmﬁrmmmmum’mm@%’jmiﬁ@ﬁdﬁﬁmiumﬂﬁaﬁmﬂ@ﬁmLm'
TaanenunaLATedny atnelanimy miumﬂﬂiﬁﬂgmmﬂmmmnuﬂ@@wmm@mmm
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ALNNEANERT NuAnedateuuny Wethnanisdnsuduiuanislunisfiy
UssAnanmnmaimnminennsuyed Hesminyaainsteduinladdnlunnsduinden
asFnsludpudidanazddlidnadineineludsnusinaadmiimissanuiianteu

aa] =L
AENITANEN
=) d” [ a v A . . o
N19ANENALTIUNNTIREENLTNNTUL (Quantitative research) WLLNNABATINN (Cross-
sectional study) TaadseaziBanAg:
I o 1 A dl a oA o A
o Uszmnsuaznguinedng : Uszains Ae yaansljiReuluadaaesanana
AMUTLNNANARNT NUINLNRBIBULNUE TIUNA AU 44 AU TaeAvsausandayaainngy
LIRS
4w A "y P |
o LATEINENITIUNIINE : WUUADUDINTLIREATINTUIINNITNUNIUITIOUNITH
MRUNIIRTIAaLANNAsELtan iaafdsaany (10C > 0.5) wikauilu 3 dou ldun
1. fladedauynna (7 18)
2. TadeMNaNENAGDANNENTL (AUANHIZIY, ANHUEedAns, Uszaunin)
(28 4i9)
3. srAuAMNyNiUlueAns (Auanla, n1sases, UssingIw) (9 4e)
Tasuuugaunngun 2 way 3 1dunsdanu Likert Scale 5 92AL
o A388390lUNNINE :
lun1sAneAal JAnmaliunisreiusesasesssnid lunystnuduney
ATUFITNNNFITUNNINNAB DU (MNN8AT HE691411) Fugadiile 22 Nnuiew 2569
gRdelfsniiuntsmuuInsguasassd tneansnansresgidnsaneuideluntsiiue e
dndanlnaadaslauaci@vanausaldnaaniian
o NNIIATITITRYA :
1. ADAEINIIUUN: NITUANLAYIAIND Faeas ALeAE uazdauiilegiuu
NIAIFIU
d9
2. ANFAINAUNIU: NINAFBLANNAFIUAYY independent sample t-test
LAz One-Way ANOVA iianfsaumsniladadauynna wazldrnla-anaas (Chi-square)
AU ANANAUEITNINALLIBATTU AL IZALANR N

NANISANE

el FvinnnsAnEaINnguAnesniadn Auau 44 Ay deRdu AL LLAR NN
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NAUNT 44 au AnTluFasas 100 mn%’@g@ﬁﬁmqmqm%&u WL YAAINIARIABANATY
gl iunily Anuau 32 A AnLduFasay 72.73 LazsinAdne anuWu 12 au Aailu
Faray 27.27 douninieny 21-30 T a1uau 19 A AnfluFesay 43.18 909a31iang
31 - 40 T 4119w 13 Au a1 41-50 T dwau 8 au AniluFesas 18.18 uatiaaiiqgnans
11NN 50 U anwan 4 A Asdufeaay 09.09 szaunsAnEdaulvnjauEyymavie
WL Auau 36 A Anufasay 81.82 989a9NNgININFtysis a1 5 Al Anily
Sasinz 11.36 Lmzixﬁum@ﬁﬂmﬁ%ﬁﬂdﬁﬂ?ﬂ;ﬂ;ﬁﬁ?ﬁ@mﬁz@m UL 3 AU ARLTUTREAY 6.82
anunwdauluniilulan aruou 31 au Asduieaay 70.45 90989NIARANIE AU 12
s AnwuFeray 27.27 uazuinamening Ao 1 au Andufenay 2.2 daulunieng
Nutdeandt 5 T auau 19 AU Anduiesas 43.18 9e9a9NIABNDNENIY NINNGT 15 T
A1uu 11 au Aniufesas 25.00 818911 5 - 10 T auou 9 au Andlufasas 20.45) uay
816971 11-15 T a1uau 5 au Aniiuiasay 11.36 daulunyluninauuinendy auou
28 Au AnluEeeaz 63.64 7098911 A WINIUIEWpart time A1u91 8 AU Andlbeeaz
18.18 WATNTINNUIELABWOUtsource AUk 5 Al AnluFasas 11.36 LazgnAneTes
NINeNAY A1uau 3 AU AnluFasay 6.82 daulunIRwAeUNINNGN 35,000 LN ANUAL
14 A1 AniiluFaeas 31.82 9998981 AA BULAAU20,001-25,000 1NN 411U 11 AL ALY
Souaz 25.00 RUIREWANNT 15,000 UM A1aw 10 Au Anilufenas22.73 wazituiion
25,001-30,000 1 a"uou 5 A Anlufesas 11.36, LazRuAau 15,001-20,000 LM
AU 3 au AnluFetas 6.82uaztiatgn Aa RuUAaU 30,001-35,000 UM A9 1 AU
AnLlusesay 2.27 (ﬁammﬁ' 1)

A1519N 1 dayatladedauynnaesyARINIARIABANATN ATUSUNNEANART NUIINEAE

YA
1. LA
T8l / YEPN 12/32 27.27/72.73
2. a1 (1)
21-30 19 43.18
31-40 13 29.55
41 -50 8 18.18

1INN97 50 4 9.09



3. 2AUNTANEN
NN Beycynsis
ByaysTvizafaLwin
genaniBeyaynsis

4. ADTUNINENIE
lan
ANTa
nene/meinF1e

5. sxeiziaanlun3nineu (1)
Haeanan 5
5-10
11-15
NNN91 15

6. ANLULINL
WHNIUNNNINE AL
ANANTBINUNINENAY
WINIIUILADL (outsource)
NUNIUTIETU (part time)

7. RuAeu (Un)
Fn 15,000
15,001- 20,000
20,001 — 25,000
25,001 - 30,000
30,001 - 35,000

NINN91 35,000
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taqeadIuLAnA AU (n=44) SRsa

36

31
12

11

28

14

6.82
81.82
11.36

70.45
27.27
2.27

43.18
20.45
11.36
25.00

63.64
6.82
11.36
18.18

22.73
6.82
25.00
11.36
2.27
31.82
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A19199 2 dayatlade s uanEueaIl anEzedAns Anulszaunisalluniineu
fnuaugnAnluesdng sesireuuuuasunNiiiuyAaInIAdaannang
AMTULANEANERT NUNINEFUBULAY

ila]s / 1A U ALRRAY (X) STAUAMNAALIY | DUAL

TaReATUAN UL
sulanialunisUpduiudiu fau 4.51 0.68 wniige 1
AIUAINUAMNUAILITDIIIU 4.36 0.70 mm?‘izgm 2
AIUANNTIINIEITANL 4.32 0.77 mm?ilzgm 3
AIUAIINBATYLUNIINNN 413 0.78 N 4
394 433 0.75 wniige
TlaReATUANHULAIANT
ATUNIINTZANEANUA 4.05 0.88 HIN 1
ATUTUIATBNBIANS 3.99 0.88 N 2
sunsidausaniudnansasdng 3.86 0.91 N 3
79U 3.98 0.89 ENiala -
tladgdnuilszaunianiluniineu
ANFANIEUR AN ATYlWeANs 4.54 0.59 wniige 1
pnudaninasinaduiinafield 4.11 0.75 qn 2
ARANANS ALl EF LN eLALEIAN 3.59 1.09 N 3
BNANT
794 4.08 0.81 N -
tladefnuANyNRUFaa9ANs
AuANEEN 4.42 0.65 N 1
AUNTAYRETLINANS 4.27 0.71 mn‘ﬁlqm 2
AUUTIIAFIU 3.88 0.84 N 3
993 419 0.73 N -

AINA1FNN 2 Wudmﬂmnmﬁuﬁfamﬂmq ADUZULNNEANGRNT NN RN
= a (=3 1 o 1 o/ = dl o Y o a dl
:umwmmmumnﬂﬁ@@ﬂ@glmmumnmmnmgmImﬂﬁ%ﬁmmwmmmmmL@@ﬂgﬂq@m
(4.33 @:ﬁumﬂﬁqm) a‘mmmﬁﬂﬁ’mmmgﬂﬁuﬁi@mﬂ’m (4.19), Autszaunisailunng
V91 (4.08) WAZATUANEUZAIANT (3.98) AmNA1AL elsadanlinzLuugegnaa
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A nFandinuiiaandAnyluesdns (4.54) wazdulanialunisd Jauiusiugan 4.51)
YUENANNAIANIINAL A TUN1IRBUAUBIANNBIANT (3.59) LAZAIUNITRAIUTINLT 1
13198909AN3 (3.86) HANLRALFAEA

#9U7 2 KANISIASIZRTRYALITIRYNIUINA AR URNNAFIY
ANNFIFIUN 1 YAAINITRIAGAUABANATN Az neAanT THTadedauyana T
WA 87 FTAUNIIANIT ADIUNINNNIANIA T88219A"TUNNIVNL FNUMUNIY WATRY

vddaa

PaU NLANFANNTY SNasdatlad AeNNBNTADANYNIL TUeIANILANAISTY

A15199 3 mﬂmammmmmuuﬁﬁmﬁ 1

{laqagau ’dnﬁlm‘ﬁ ANHUZU | ANBUL ﬂi”ﬂﬂﬂ’]‘i‘m NAaN1TNAdaU
UARa 'ﬂ\iﬂﬂ‘a‘ lunngynau (J'I’]‘W’a"]&l

t-test 0.98 0.43 0.94 0.81  liumnsineriu

218 F-test 0.12 0.05 0.51 013 ldumnsineriu
(ANOVA)

SALINNIANEN F-test 0.82 0.69 0.20 0.48  lalumnsinariu
(ANOVA)

ADTUNTNANITA F-test 0.23 0.10 0.97 035 laumnsnafiu
(ANOVA)

FLEITINAN F-test 0.42 0.17 0.68 0.38 liumnsineriu
Tun13venu (ANOVA)

ZaIR KR IaLN! F-test 0.52 0.36 0.12 0.39 laumnsinaiu
(ANOVA)

Runau F-test 0.59 0.74 0.23 049  llumnsineiu
(ANOVA)

o o

TledAyn1eadangzau 0.05

ANANIT 3 m@miwmmmuuaﬁmﬁ 1 wud’]ﬂﬁmﬁquuﬂmﬁa 7 6% (WA 2]
SFUNNSANEN ADTUNNANSE $28I29aLNNSYNU AUty LAz Ruien) Fuansa
1 134'3?'m@&i@ﬁ@%ﬁﬁ%m?m&i@mmQﬂﬁu (FUANHOIZINY ANHUTAIANT LAY
U3aun1sdlunnIN19) ﬂﬂ'wﬁﬁﬂzﬁ”}ﬁmmmﬁﬁﬁixﬁu 0.05 Liiagannan Sig. NN
2249n1lad8g9na1 0.05 (97213749 0.13-0.81) InLINARLLILWAALE t-test waziladeaugat
One-Way ANOVA Astljianaunfignufi 1
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a dl o A dld o 1 o IS [
ANNAFIUN 2: YAaINTARRaANaNRTaqudIuLARALANANW AT RTEALAIN
ynuluaAnILANFeiY

RSN 4 ATUNANIINAALUANNAFIUN 2

ladedulAna A AIUNS
AYRENL | ANNEAN |UTTIRg U
ANANT
2.1 WA t-test 0.77 0.89 0.13 043 ldumnsineiu
2288 F-test (ANOVA)  0.06 0.61 0.58 028 lalumnsineriu
2.3 3TAUNNIAN®T  F-test (ANOVA)  0.00* 0.65 0.17 0.04* WANANNTY
2.4 AaDNUNNANTA F-test (ANOVA)  0.43 0.41 0.65 043 ldumnsineiu
2.5 98121980 F-test (ANOVA)  0.13 0.09 0.20 0.07 ldumnsineiu
N9
2.6 ANUMNSIU  F-test (ANOVA)  0.36 0.86 0.68 077  ldumnsineiu
2.7 Ruipau F-test (ANOVA)  0.15 0.91 0.57 045 ldumnsineiu
* S Ayneaiinnszsiu 0.05

AINANTWT 4 HANNINARDLANNAFIWN 2 Wudn Tutladadauyanana 7 1w Hides
“FrALNNIANEN” WinduivinIseauanugnilussdnsuansaiuas Nl i d Aty 9a i
192611 0.05 (Sig. NN = 0.04) TneanizAun1sALatiuedAng (Sig. = 0.00) %qn@:u
= = ! o : , A A A |
NHN19ANEgINdNTryausTHANENRUgINI NNy ATYTaL LU douan
6 fadel (WA B1E) ADIUNINANTA FRIZIIATIUNININNU ANUMUNIY LazRukaw) 113
HARDANENTLIUEIANT RetenFuANNRF LN 2 lan1znItissAunIsAnEinl

a dl v v o v o s ¥
ANNAZIUN 3: TadeAUANEUEIIY AUANEUYeIANT Lazsulszaunisnily
n19n9u Hananasieaugniuluesdng
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A1919N 5 agtlianTImAgeLANNAFIUANNENTUS (Correlation)

a

ANANUSLANBANANNUS | seautadIAty

- dagiua
(p-value)
1. AUANHOILUY 0.655* 0.000 HaNFUANNAF U
2. ANUANHEUTRIANT 0.712 0.000 ﬂ@m”uauuﬁgm
3. Audszaunisailunimnenn 0.589** 0.000 HaNFUANNFAZIY
1 al o o o aae‘l o/ Y @ =) [ o a dl o/
ARG ** WNUANNUETITIE ATUNanANITAL 0.01 (Wansliiliuiaanduiusiduanidaian)

ANANTNN 5 mmﬁ‘wmmmuuﬁgmﬁ 3 AeANANLILANTANANAUST wuITTade

fitiananara 3 AU AMNANRUSITIUINAL AN NRLAaeIAN Fet e lTIA ATynIeaTiA
fiaxdy 0.01 (p = 0.000) NNFY Imﬂﬁquﬁﬂwmzmﬁm‘ﬁmmﬁuﬁuﬁ%ﬁqqm (r=0.712)
FRIAINIABANUANT UL (r = 0.655) wazA1LUszaUN15ln199197% (r = 0.589)
ANANL ResanFuaunRgIud 3 Fauaia naaRe vnyAaNTTLSR RNz uiia TE5L
NMIATILAYUAINBIANT wazfilszaunisallunnsyineudia AzAHA T ALANE ALY

4
asAnIgeIumnlisiog

a o
PLREL)
3
HANNIANEIATINANNNINUNHNB AL HHARINN G HANNIANINTNE N TNl L

¥

Tu 3 dszisudAny fadl

©

TladadauyanariumNyniuluesdins: ﬁ@%ﬂaﬁqumﬂm%@ 7 A1 (WA B1g FEAL
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HABDANENTUW L WEIAN 0t WA AT NADA AzTiaudNIvLILLENNIAANNITRIAAIAEA
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AANE N Tl 3 AU AMNANRUSITIUINAL A NN RLABeIAN 0t e TRIEN ATy
aaRRTISIL 0.01 Immmﬁa'ﬁlqm GR rﬁw’m’]?ammlumiﬂﬁﬁuﬁuﬁﬁugﬁlu (4.51) uazAN
iﬁﬂdﬂmuﬁﬂqmdqﬁmiumﬁm (4.54) LﬁmmmmﬂﬁqLﬁ@mr?’immﬁﬂm?ﬂ?zmumuzgq
fameluuazneuen poNANTUSIzndnsyAraneluiu (social integration) Aaifluues
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a g v

AIN8IANS (recognition) NFaeiNsLAWLIMNUL NFNANENIN L AR LILNUALAL (OT)
azag luseaulunaneiniy

dalauauzaINN13annl wlnnsanANENRWAzet lunusige warRa ULy
Wi (OT) LﬂuamﬁﬁmLfa?if;lﬁi"q‘ﬁ'zgmé’mﬂimum@m"’lum@ﬁwm %qmumqﬁumqmjum
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Usunlge wenannilypannsiluueliiulaidiilavhouuenmilenininlésuseumang (Azuu
é’uniiﬁmgquiw%ﬁﬁMmLﬁm 2.59) azviauinaauianuilaqiiuafamesioninanly
a1an0FLNIEAN S 29 NIRPILTALIN IS ULAS T UL A PRLILE SN AT

ynuluszevend
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e [Ty il Aauansuninin]. TALT: NAINENABYIN; 2551

2. afoydles lnaye. dadefifaninaenanugniuluasdng: nadifnmn Uidm
nansuRanes (Uszmalng) a1ia [N13AuA3IBaszUTUNIgINANUNLTOTA].
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3. ana ufleulnd. Anugniusiessdnisesdhaens winmwdwihiidtna
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Abstract

Background: Immediate hypersensitivity reactions (HSRs) to non-ionic contrast
media (NICM) continue to occur despite the improved safety profile of modern agents.
While much has been written about who develops these reactions, comparatively little
attention has been paid to whether the treatment given afterward actually matches how

severe the reaction is.
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Objective: To evaluate concordance between acute treatment and reaction
severity in patients with immediate HSRs to NICM, and to identify factors associated with
receiving guideline-concordant treatment.

Methods: We conducted a retrospective cohort study at a tertiary care hospital,
drawing on the same institutional database previously described in our earlier report.
Four hundred and twelve patients with documented immediate reactions were classified
by severity and by whether their acute treatment was concordant with severity-appropriate
management. Because no severe case received concordant treatment—resulting in
complete separation—we used Firth’s penalized logistic regression for the multivariable
analysis.

Results: Median age was 60.0 years (IQR 52.0-67.0), and 57.5% of patients were
female. Overall, 299 patients (72.6%) received concordant treatment. Severity was
strongly associated with concordance (p<0.001): none of the 15 patients with severe
reactions received concordant management. After adjustment, severe reaction status
remained the dominant predictor of non-concordance (adjusted OR 0.01, 95% CI O.
0006-0.19; p=0.002), while age, sex, contrast agent structure, and comorbidities showed
no significant association.

Conclusion: Although the overall rate of guideline concordance appeared
reasonable, this igure concealed a complete failure of appropriate escalation in severe
reactions—none of the fifteen severe cases in this cohort received epinephrine-based
treatment. This gap warrants prompt institutional attention, particularly around emergency
drug access and staff readiness in radiology settings.

Keywords: Immediate hypersensitivity reaction, Non-ionic contrast media,

Guideline concordance, Acute management, Epinephrine

Introduction

Contrast-induced HSRs have been studied for decades, and the shift toward
non-ionic agents has undeniably reduced both the frequency and severity of these
events." Still, reactions happen—sometimes unpredictably, sometimes in patients with
no prior history—and when they do, what happens in the next few minutes matters a

great deal. A mild urticarial rash calls for a very different response than laryngeal edema
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or hypotension, yet in the chaos of a busy imaging suite, that distinction is not always
made correctly or acted upon in time.

Most of the existing literature on contrast reactions has focused on incidence,
risk factors, and comparisons between different contrast agents.”® This is useful
information, but it leaves an important question unanswered: once a reaction occurs, is
the treatment actually delivered proportionate to its severity? Anecdotally, clinicians in
our department have long suspected that treatment intensity does not always scale
appropriately with reaction severity—particularly that epinephrine, despite being the
recommended first-line drug for severe systemic reactions, may be used far less often
than guidelines recommend.®""

This study builds directly on our previous work.” we examined the occurrence
of HSRs across different NICM agents and described patient-level risk factors. That study
answered a different question—essentially, who reacts and to what. The present study
uses the same institutional cohort but asks a fundamentally different question: once a
reaction has occurred, is the treatment given appropriate to how severe it is? We want
to be explicit about this distinction from the outset, because readers familiar with our
earlier work may reasonably wonder whether it represents overlapping publication. It
does not. The outcome variable, the analytic approach, and the clinical question here
are entirely separate from the earlier paper; only the source population is shared, which
we believe is transparently disclosed and methodologically justified given that treatment
concordance was never analyzed in the original study.

We hypothesized that treatment concordance would decline as reaction severity
increased—the opposite of what would be clinically desirable—and that this pattern
would be driven largely by underuse of epinephrine in severe cases. The objective of
this study was therefore to determine the proportion of patients with immediate HSRs to
NICM who received acute treatment concordant with their reaction severity, and to identify
demographic, clinical, and pharmacological factors associated with receiving guideline-

concordant treatment.
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Methods

Study design

This was a retrospective cohort study, reported according to the STROBE
(Strengthening the Reporting of Observational Studies in Epidemiology) statement for
cohort studies.”

Setting and data source

The study was conducted at Srinagarind Hospital, a tertiary care center in Khon
Kaen, Thailand. Data were drawn from the same institutional registry used in our
previously published,'” covering the period from 1 January 2021 to 31 December 2023.
Although the source population overlaps with the earlier report, the present analysis was
conducted independently and addresses a different outcome: treatment concordance
rather than reaction occurrence.

Participants

We included all patients who developed an immediate HSRs following
administration of NICM during the study period and who had documented information
on both reaction severity and acute treatment given. Immediate reactions were defined
as those occurring within the timeframe conventionally recognized in radiology practice—
typically within one hour of contrast administration. Four hundred and twelve patients
met these criteria and form the analytic cohort for this study.

Severity classification

Reactions were classified as mild, moderate, or severe'” based on the documented
clinical features observed at the time of the event. This classification adhered to the
categorization framework employed in institutional practice and aligned with widely

*%% mjld reactions were limited to

accepted radiology contrast reaction guidelines,
localized cutaneous symptoms. Moderate reactions involved more diffuse urticaria or
angioedema without hemodynamic compromise. Severe reactions included
bronchospasm, hypotension, or clinical anaphylaxis.

Defining treatment concordance

This is arguably the most important methodological decision in the study, so we
describe it in some detail. Rather than applying a single rigid definition across all patients,
we tailored the concordance criteria to each severity tier, reflecting the reality that

appropriate treatment differs by clinical scenario:
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Mild reactions: Antihistamine monotherapy, with or without corticosteroid, was
considered concordant, consistent with first-line management of isolated cutaneous
symptoms.>®*""

Moderate reactions: We accepted antihistamine plus corticosteroid, antihistamine

alone, or corticosteroid alone as concordant.”"

This is a pragmatic choice—strict
protocols might argue for combination therapy only—but we felt that penalizing
monotherapy in this intermediate category would not reflect how these patients are
actually and reasonably managed in practice.

Severe reactions: Only regimens including epinephrine were considered
concordant. This reflects unambiguous guidance from anaphylaxis management
literature; no substitute for epinephrine exists in this setting.”*""

Patients with no documented active treatment were classified as non-concordant,
since omission of treatment cannot be considered consistent with acute management
recommendations regardless of severity tier.

Variables

We examined the following as candidate predictors of treatment concordance:
age, sex, contrast agent structure (monomeric versus dimeric, i.e., iodixanol), and the
presence of diabetes mellitus, hypertension, asthma, or heart disease.

Statistical analysis

Continuous variables are presented as median with interquartile range (IQR),
given non-normal distribution on visual inspection and Shapiro-Wilk testing; categorical
variables are presented as frequency and percentage. Comparisons between concordant
and non-concordant groups were made using the Wilcoxon rank-sum test for age and
chi-square or Fisher's exact test for categorical variables, as appropriate for expected
cell counts. Because no patient with a severe reaction received concordant treatment,
the severity variable produced complete separation in conventional logistic regression—
the model simply cannot estimate a finite coefficient when one category has zero events
in a cell. We addressed this using Firth’s penalized likelihood logistic regression, which
introduces a small-sample bias correction that yields finite, stable estimates even under
separation. All candidate variables were entered simultaneously into the multivariable

model. Results are reported as odds ratios (OR) with 95% confidence intervals (Cl); a
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two-sided p-value below 0.05 was considered statistically significant. Analyses were
performed in Stata software (version 18.5; Stata Corp LLC, College Station, TX, USA).
Ethical considerations

This study was approved by Faculty of Medicine, Khon Kaen university Institutional
Review Board (approval number HE681161). As a retrospective review of an existing
de-identified dataset originally collected for the earlier institutional study, individual
informed consent was waived in accordance with institutional policy.

STROBE statement and patient flow

This manuscript adheres to the STROBE® guidelines for reporting cohort studies.
Figure 1 presents the patient flow diagram from initial identification through final analytic

cohort.

Institutional NICM Hypersensitivity Registry
(Srinagarind Hospital, 1 Jan 2021 — 31 Dec 2023)
|
Cases with immediate reaction screened
v
Patients with documented immediate HSR to NICM

assessed for eligibility (n = 412)
|
Excluded (n = 0)
No records missing severity data
No records missing acute treatment |

information
v
Final analytic cohort (n = 412)
v v
Concordant treatment Non-concordant treatment
(n=299) (n=113)
Mild: 234 Mild: 84
Moderate: 65 Moderate: 14
Severe: 0 Severe: 15

(includes 78 cases with no documented treatment)

Figure 1 Flow diagram of patient selection. All 412 patients identified from the institutional
NICM HSRs registry during the study period (1 January 2021 — 31 December 2023) had
complete data on both reaction severity and acute treatment, and therefore all were

included in the final analysis.
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Results

Baseline characteristics

Four hundred and twelve patients were included. The median age was 60.0 years
(IQR 52.0-67.0), and women made up just over half the cohort (57.5%). Most patients
had received monomeric NICM (94.4%); only 23 patients (5.6%) had been given the
dimeric agent iodixanol. Comorbidities were relatively uncommon in this population—
hypertension and diabetes were each present in fewer than one in ten patients, and

asthma and heart disease were similarly infrequent.

Table 1: Baseline characteristics of patients with immediate HSR to NICM, stratified by

guideline-concordant acute treatment status (n=412)

Non- Not
Characteristics Soncorcant concordant | evaluable
(0=299) | " (12113) | (n=78)
Age (years), Median (IQR) (52%?'27_0) (52%(127.0) (52%%27_0) 0.618"
Sex, n (%) 0.823
Female 237 (57.5) 173 (57.9) 64 (56.6)
Male 175 (42.5) 126 (42.1) 49 (43.4)
Contrast Media Structure, n (%) 0.739?
Monomeric NICM 389(94.4) 283(94.6) 106 (93.8)
Dimeric NICM (lodixanol) 23 (5.6) 16 (5.4) 7 (6.2)
Underlying disease, n (%)
Diabetes mellitus 26 (6.3) 18 (6.0) 8 (7.1) 0.6932
Hypertension 18 (4.4) 12 (4.0) 6 (5.3) 0.5662
Asthma 19 (4.6) 17 (5.7) 2(1.8) 0.115°
Heart disease 34 (8.3) 23 (7.7) 11(9.7) 0.5022
Severity of Reaction (ACR 2025), n (%) <0.001°
Mild 318 (77.2) 234 (92.9) 22 (26.8) 62(79.5)
Moderate 79 (19.2) 18 (7.1) 48 (58.5) 13(16.7)
Severe 15 (3.6) 0 (0.0) 12 (14.6) 3(3.8)

Note: Data are presented as n (%) for categorical variables and Median (IQR) for continuous variables.
Percentages may not sum to 100% due to rounding.

Abbreviation: HSR = Hypersensitivity Reaction; NICM = Non-ionic Contrast Media; IQR = Interquartile
Range; ACR = American College of Radiology (2025).

* p-value calculated using the Two-sample Wilcoxon rank-sum (Mann-Whitney) test.

® p-value calculated using the Pearson Chi-square test.

° p-value calculated using Fisher's exact test.

Statistical significance was defined as p < 0.05.
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Table 1 summarizes baseline characteristics stratified by concordance status.
None of the demographic or comorbidity variables differed meaningfully between
concordant and non-concordant groups. Severity, however, told a very different story:
reactions classified as mild made up the overwhelming majority (92.9%) of the concordant
group but only about a quarter (26.8%) of the non-concordant group. Every single severe
reaction in the cohort fell into the non-concordant category.

Treatment patterns by severity as presented in Table 2 breaks down the actual
treatment regimens received within each severity tier, together with the concordance
classification applied to each. Among the 318 patients with mild reactions, 234 (73.6%)
received concordant treatment—predominantly antihistamine monotherapy (194
patients). The remaining mild cases were split between inappropriate escalation (9
patients given epinephrine unnecessarily), corticosteroid monotherapy (13 patients),
and, notably, 62 patients with no documented active treatment at all.

Among the 79 patients with moderate reactions, 65 (82.3%) fell into the concordant
category under our pragmatic classification, spread across antihistamine-corticosteroid
combinations and monotherapy regimens. Fourteen moderate cases were
non-concordant, mostly due to absent documentation of any treatment (13 patients).

The severe category is where the numbers become genuinely concerning. Of
15 patients with severe reactions, none received epinephrine. Ten were treated with
antihistamine and corticosteroid together, one with antihistamine alone, one with
corticosteroid alone, and three had no treatment documented at all. Regardless of how

the numbers are sliced, the concordance rate in this group is zero.
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Table 2: Treatment regimens and concordance classification by severity (N=412)

Severity / Treatment Total Concordant [Non-concordant| Statistical Interpretation &
Regimen (N=412) (n=299) (n=113) Guideline Logic

MILD SEVERITY Concordance Rate: 73.6%
318 234 84

(n=318) within Mild class

Antihistamine First-line recommended
194 194 0

monotherapy therapy per ACR 2025

Antihistamine + Acceptable combined relief
40 40 0

Corticosteroid (non-inferior concordance)

. . Non-concordant: Delayed
Corticosteroid

13 0 13 onset, insufficient acute

monotherapy
coverage

Any epineph- Non-concordant:
rine-containing 9 0 9 Over-treatment/
regimen Inappropriate speed
No documented Non-concordant: Insufficient
treatment 62 0 62 monitoring/No acute
(Omission) intervention
MODERATE Concordance Rate: 82.3%

79 65 14
SEVERITY (n=79) within Moderate class
Antihistamine + - i . Standard dual-pathway
Corticosteroid coverage per ACR criteria
Antihistamine Acceptable acute

40 40* 0 i
monotherapy symptomatic control
Corticosteroid 5 o . Acceptable
monotherapy anti-inflammatory control
Any epinephrine- ’ . ’ Non-concordant: Lack of
containing regimen supportive dual block
No documented Non-concordant: Absolute
treatment 13 0 13 omission of moderate-level
(Omission) support

Concordance Rate: 0.0%

SEVERE SEVERITY - -
(n=15) 15 0 15 within Severe class (Critical
n:

Gap)
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Severity / Treatment Total Concordant |Non-concordant| Statistical Interpretation &
Regimen (N=412) (n=299) (n=113) Guideline Logic

Antihistamine + - . - Non-concordant: Epineph-
Corticosteroid rine omission in critical event
Antihistamine ' . ' Non-concordant: Epineph-
monotherapy rine omission in critical event
Corticosteroid ' . ' Non-concordant: Epineph-
monotherapy rine omission in critical event
No documented Non-concordant: Absolute
treatment (Omis- 8 0 8 omission in anaphylactic
sion) setting

*Note: Under a pragmatic clinical audit framework, antihistamine or corticosteroid monotherapy in
moderate reactions were accepted as partially concordant for symptomatic relief to reflect real-world

clinical compromises.

Predictors of concordant treatment as showed in Table 3 presents the results of
the Firth’s penalized logistic regression. In the adjusted model, age showed essentially
no association with concordance (OR 1.05 per 10-year increase, 95% CI| 0.87-1.26,
p=0.635), nor did sex (OR 0.92, 95% CI 0.57-1.47, p=0.724) or contrast agent structure
(OR0.97,95% Cl 0.35-2.67, p=0.948). None of the four comorbidities reached statistical
significance, although asthma showed a suggestive—if imprecise—trend toward higher
odds of concordant treatment (OR 4.09, 95% CI 0.75-22.27, p=0.103), perhaps reflecting
heightened clinical vigilance when respiratory disease is already a known concern.

The one variable that mattered, unmistakably, was severity. Moderate reactions
showed a non-significant trend toward greater concordance relative to mild reactions
(adjusted OR 1.70, 95% CI 0.91-3.17, p=0.094). Severe reactions, by contrast, were
associated with a near-total loss of concordant treatment (adjusted OR 0.01, 95% CI
0.0006-0.19, p=0.002)—a finding that should be read less as a precise point estimate
and more as statistical confirmation of what Table 2 already shows plainly: nobody with

a severe reaction received the treatment they needed.
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Table 3 Multivariable Firth’s Penalized Logistic Regression for predictors of guideline-

concordant treatment (N=412)

Predictor Variables | Concordant [Non-concor-| Unadjusted | p-value Adjusted p-value
OR OR (95% ClI)'
(95% ClI)
Age 60.0 [62-67]60.0 [52-67] 1.04 0.684 1.05 0.635
(per 10-year increase) (0.87-1.23) (0.87-1.26)
Sex

(Reference: Male)

Female 173 (57.9) 64 (56.6) 0.95 0.818 0.92 0.724
(0.61-1.47) (0.57-1.47)

NICM Structure (Ref:

Monomeric)

Dimeric NICM 16 (5.4) 7 (6.2) 0.83 0.675 0.97 0.948

(lodixanol) (0.34-2.02) (0.35-2.67)

Severity

(Reference: Mild)

Moderate 65 (21.7) 14 (12.4) 1.63 0.124 1.70 0.094
(0.87-3.03) (0.91-3.17)

Severe 0 (0.0) 15 (13.3) 0.01 0.002* 0.01 0.002*

(0.0007— (0.0006-0.19)
0.20)

Underlying

Diseases (Ref: No)

Diabetes 18 (6.0) 8 (7.1) 0.82 0.636 0.90 0.830

mellitus (DM) (0.35-1.89) (0.35-2.31)

Hypertension 12 (4.0) 6 (5.3) 0.72 0.507 0.74 0.574

(HT) (0.27-1.90) (0.26-2.12)

Asthma 17 (5.7) 2(1.8) 2.76 0.138 4.09 0.103
(0.72-10.59) (0.75-22.27)

Heart disease 23 (7.7) 11 (9.7) 0.76 0.463 0.80 (0.35-1.80)  0.582
(0.36-1.59)

Note:* Adjusted ORs were estimated using multivariable Firth’s penalized logistic regression to account for
complete separation in the severity variable and optimize model stability. *Statistically significant association
(p < 0.05).
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Discussion

The headline finding of this study is not subtle: patients with the most severe
reactions were the least likely to receive appropriate treatment. Every other variable we
examined—age, sex, contrast type, comorbid disease—washed out in the adjusted
analysis. Only severity mattered, and it mattered in the wrong direction.

This is worth sitting with for a moment, because it runs counter to what one would
hope to find. In an ideal system, severity and treatment intensity should move together—
the sicker the patient, the more aggressive and appropriate the response. What we found
instead was closer to the opposite: overall concordance looked reasonably good (72.6%),
but that number was doing a lot of work to hide the fact that the sickest patients were
uniformly undertreated.

Why might this happen? A few explanations seem plausible, though our
retrospective design cannot definitively distinguish among them. One possibility is simple
unfamiliarity—epinephrine is not an everyday drug for radiology staff the way
antihistamines are, and hesitation to administer it, particularly in older patients or those
with cardiac comorbidities, is a well-documented phenomenon even among physicians

who know the guidelines.*"""

Another possibility is access: if epinephrine is not
immediately available at the point of care, by the time it could be obtained, staff may
have already moved to whatever was on hand—antihistamines, corticosteroids—even
if these are not truly appropriate for the clinical picture. A third possibility, less charitable
but worth considering, is under-recognition: some reactions labeled “severe” in retrospect
may not have been immediately recognized as such in real time, delaying escalation
until it was effectively too late to matter for treatment choice.

Our earlier study using this same patient population' examined at a different slice
of this problem—essentially, which patients and which contrast agents were associated
with reactions in the first place. That paper could not address whether treatment matched
severity, because concordance was never part of its analytic framework. We think the
present indings complement that work meaningfully: knowing who is at risk is one thing,
but knowing whether the system responds appropriately once a reaction occurs is a
separate and, arguably, more actionable question. Prevention strategies (informed by
the earlier study) and response strategies (informed by this one) address different points

along the same clinical pathway.
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Methodologically, we want to highlight the use of Firth’s penalized logistic
regression, since this may not be familiar to all readers. Standard logistic regression
breaks down when one category of a predictor has zero events—here, zero concordant
treatments among severe reactions—producing coefficients that mathematically run to
infinity. Firth’s approach corrects for this using a penalty term added to the likelihood
function, which pulls estimates back from infinity toward more plausible values while
preserving the direction and approximate magnitude of the effect. This is exactly why
we could still report an odds ratio for severe reactions (0.01) rather than simply noting
that the model failed to converge. The specific point estimate should be interpreted with
caution because, when every case in a category shares the same outcome, no amount
of statistical sophistication turns that into a precise, generalizable number. Nevertheless,
the practical message stands regardless of the exact OR: severe reactions in this cohort
were essentially never treated according to guideline expectations.

It is also worth addressing the moderate-severity findings, which showed a non-
significant trend toward higher odds of concordance compared with mild reactions
(adjusted OR 1.70, p=0.094). We do not want to overstate this, given the wide confidence
interval, but one plausible reading is that moderate reactions sit in a kind of clinical
“sweet spot”—serious enough to prompt deliberate treatment decisions, but not so
alarming that clinicians freeze or default to undertreatment. Mild reactions, by contrast,
had a substantial proportion of undocumented or absent treatment (62 of 318 patients),
which may reflect a different problem entirely: a tendency to under-document or simply
observe patients whose symptoms resolve quickly, rather than any active clinical error.
Whether that pattern reflects genuine under treatment or simply incomplete charting is
something our data cannot resolve, and we flag it as a limitation below.

The comorbidity indings deserve brief comment as well. None reached statistical
significance, though the asthma estimate (adjusted OR 4.09, 95% CI 0.75-22.27,
p=0.103) is intriguing enough to mention without over interpreting. A wide confidence
interval spanning from below 1 to above 20 tells us mainly that we do not have enough
asthma patients in this cohort to say anything definitive—only nineteen in total. If anything,
this points to a worthwhile question for future, larger studies: does a known respiratory

comorbidity make clinicians more attentive to reaction severity, or does it simply co-occur
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with reactions that happen to look more alarming for other reasons? We cannot distinguish
between these possibilities here.

Taken together, our findings suggest that the problem in this cohort was not
diffuse or evenly spread across the population—it was concentrated almost entirely in
how severe reactions were handled. This has a practical upside: a concentrated problem
is, in principle, easier to fix than a diffuse one. If the issue were spread thinly across
every severity tier and patient subgroup, the intervention required would be broad, slow,
and hard to evaluate. Because the failure here is narrow and specific—epinephrine is
not being used when it should be—the corrective actions are correspondingly specific:
ensuring epinephrine is physically stocked and immediately accessible in every room
where contrast is administered, refreshing staff familiarity with recognition and treatment
of anaphylactic-range reactions through periodic simulation drills, and possibly
introducing a simple severity-triggered checklist that removes ambiguity about when

escalation is required.

Strengths and limitations

This study has several strengths. It draws on a well-characterized institutional
cohort with previously validated case ascertainment from our earlier publication, meaning
the diagnostic accuracy of the reaction cases themselves is not a new source of

89114 rather than a

uncertainty. The use of severity-stratified concordance definitions,
single blanket standard applied uniformly, allowed us to reflect clinical nuance rather
than imposing an artificial one-size-fits-all rule. And methodologically, the use of Firth’s
penalized regression allowed us to retain and quantify the severe-reaction effect rather
than discarding it or reporting an uninformative “not estimable.”

That said, several limitations warrant discussion. First, this is a retrospective,
single-center study, and documentation gaps are an inherent risk—some patients coded
as receiving “no treatment” may have been treated without clear charting, which would
bias our concordance estimates in an unpredictable direction. Second, our concordance
framework, while clinically grounded, involved judgment calls, particularly the decision
to accept monotherapy as concordant for moderate reactions; a stricter framework would

likely show lower overall concordance in that tier, though it would not change the central
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finding regarding severe reactions, since that classification allowed no ambiguity. Third,
the small number of severe cases (n=15) limits the precision of our severity-specific
estimates, even after applying Firth’s correction; this finding should be replicated in a
larger, ideally multicenter, sample before being treated as generalizable beyond our
institution. Fourth, because this analysis reuses the cohort from our earlier publication,
some process-level variables that would have been valuable here—such as the exact
time elapsed between reaction onset and treatment administration, or which staff member
made the treatment decision—were not collected in the original dataset and could not
be reconstructed retrospectively. Future prospective work should capture these variables
directly.

Despite these limitations, we believe the central finding is robust enough to act
on: in this cohort, severe immediate HSRs to non-ionic contrast media were treated
inconsistently with basic anaphylaxis management principles, and this was not explained
by patient-level factors such as age, sex, comorbidity, contrast agent type, or underlying
comorbidities. The problem, as far as we can tell, sits with system-level readiness,
protocol familiarity, and the immediate physical availability of rescue medications in the

radiology suite rather than patient-level complexity.

Conclusion

In this retrospective cohort of 412 patients with immediate hypersensitivity
reactions to non-ionic contrast media, the overall rate of guideline-concordant acute
treatment was 72.6%. However, this moderately acceptable figure obscured a critical
clinical finding: a complete absence of concordant management among the fifteen
patients with severe reactions, none of whom received life-saving epinephrine. Reaction
severity was the only independent predictor of treatment concordance, whereas age,
sex, contrast agent structure, and comorbid conditions showed no significant associations.
Rather than pointing to a generalized clinical deficit, these findings reveal a highly specific,
addressable gap in emergency response preparedness within the radiology setting.
Closing this clinical safety gap requires a shift in institutional strategy. Instead of focusing
solely on pre-reaction screening and risk factors, clinical leadership must implement

robust post-reaction systems. This includes ensuring the immediate physical availability
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of epinephrine in all imaging rooms, establishing standardized, severity-triggered
checklists, and conducting regular, simulation-based emergency training for radiology
staff.
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seul Tneifaeay 80 mm;’jﬂqmzﬁmiﬁmé@ﬁﬂm Sodlsndhilsafianunsntlesiuuasinm
Tmealdfaansiuenetnwsiailasetnaion 6 iew A lgane lunssnendilaamndy
yaALsENNne 1,200 UNAaIIE dauinilsareenazldinanlumsineuiundinissnem
Foulanfilasiasn ﬁql%dqalumsi”nwgﬁmﬂu 120,000-200,000 UMEIDINE WATHAIN
Aensianisfinenislaifelszacifiguusandn®

annnunaLassunssamud dTadefifianuduiussanadnsnienendaad
AINNUAINYANE m@umqmyhé’mﬂ@:mmmmmf(mq WA ADULN AT RALAZAIAN)
frupdtn (Manadeietled lsasan UsziRnisinindsaunnien) madaladaduns
e iy @;mmﬁiﬁi”u ANFINNETUN95ULENURIN (adherence) LazNT9RABINTTA
flalszaefannen (adverse drug reactions: ADRs) dsanatirllgnasueaen videilaeugns
N123N1H AINAFBNNIANNAILBINFTNEN "

Tamentnanszdningy Swdadumf dulsaenunaguailiinisguasnungias
Foulspanuaunnnluanganing 6 uadldfinnsAnuideitieesiladarinaaudida
Tumssneniodlan deyasananfieuddnlunnsmumu Anesd uazszyiladefivug
pudFarasnisinen filaednlsalusiunseslsmenunanszlningy tientaien
AMNINLENNG NN99ATTLLFAARINELUAZNNIINMEUNNILATNE é’fmmmﬁ ARREEN
auladnuilagerinuigarnugiialunisinendulsalaasesdianfidnfunis o
o Taenenunansziningn Tnagaiuiladannuang i Usedfnisinednlsa swing
TsAwnvau msndeiatled uaznansnmadumz el ddayadalssanddmild
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Tunn9AnnsadfilaeNguIRE WaUILLININNNTALATNE LAZINERIIANANITAUDINT
fnednulsaluaunnm ﬁmzﬁﬂﬂémmmma:‘immeﬁumum?m@@Lﬁmmﬂmiﬂﬁ
Saulspvaatlsvmnalnaasinastiv

a o

e

dl =S o o o [~3 o o/ N dl v o %3

e AN adeinugaNgdalun1sinedulsalanteadiaeidnfunisinm
2 Taanenunanszlninan

PYAULUAURINITANEN

= dl o ] o < o o b2

NNANEEaaTIAaeN1LNEANNEEA LT N lgALaalsanenLNangzLnnAN:
naAnefaunds §adelinunsaumanissiiuniadssialiil

1. WRUWAUDNADIUNNNINE

=

patnlsadulsntengug) Taenenunanszlningn Sandndunys
2. mﬂuL°zJmmﬂﬁ‘:mﬂ@/ﬂ@'uﬁqaﬂ'mﬁ%ﬁﬂm
dszana: fuaedlsadeniidniunisine u pddnlsednilsatlandlngy
Taanenunanszlningn
nqusetie fuhafnlsadenfidniunsinen n eddinlsaiodlsaclendluny
Taanwenunanszlnindn1 ung1AxN WA, 2565 D19 30 FWINAN W.A.2568
3. 1UUATBAIA
Ansdeyadaundsaninassiioufiltauazgiuieyansidouinlsnaes
Tasnentnanszdnind lugarsudneTudl 1 unsas w.a. 2565 4 30 SaAN N.A. 2568

AHUNSIUIILTIN AAsed wazagtnadeyaludestauszunn w.a. 2569

[ %

ANNRAFIUVRINNGIAE

fladafifauduiusesnamenudrfazasmsinedodsatlen THun 8] LA
UszsAnnssnEninilsa thuiinda 12A1NMINY HANNIAMAEITLALANTRAT LT oA

ReNANNLRNE

WeldiRnaudlafinseiulunsineadengel AaenuatiaNAnTianiy
Fasiolelis

filaedulsailan (Pumonary Tuberculosis) iunefisdtanfildsuntsitades
Lﬂud”m‘imﬂ@mm’mummqmmmuauim Taun ﬁm@mi'zﬂwuéﬂ Mycobacterium tuberculosis
ANNLANEeAR 1A 191 AFB smear positive, GeneXpert MTB/RIF positive 138
AN zITaluLan TufensdiTitiaduannnmEneXsAnsasantlssnatian1mneAaan
wazlafunirassialsmilu A150,A160 m1a ICD-10 Twagszidauaaslsanaiuna
wzlnindn Tugasinanfirmun
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AwdFalunisinendnlsalan (Treatment Success) Munelia Nadwsnng
S It lunguinwd1zaniutanaesnsupanasuAnlsn Usznausae

- neune (cured) MHNEIDN ﬁ’gﬂqaf?m‘iimﬂ@mﬁﬁm@mmmm%@ri@uémmﬁnm
LL@:ﬁm@mwmwmﬂu@ﬂumﬁgu@mmﬁm:mmesmfi@ﬂ 1 m%qri@u%u@mmﬁﬂm

- $nwATU (treatment completed) MHNEDY Q’ﬂfmﬁ%uﬂixmummumummm‘ﬁ
fuuALATALgANIINEA uoilaifnanguiiaamefiazdadunguinewng

‘Emﬂ%mﬁwﬁ‘mﬁﬂmﬁﬁuﬁﬂiummmﬁﬂmm:gm%’@uﬂ@%Lﬁﬂm@ﬁﬂzﬁjm
TaangnuaduinaEilunisaniunnanisine

uani1ssnelaidItsa (Unsuccessful Treatment Outcomes) WHNEITN NARNS
nsSniilszneudagednatiaevitanusieselyil

- AUTINTTNINNI5NEA (died)

- psinenduwman (treatment failure) vianede fepsdidamauduuan/llanas
pslinnulugaennsine/aiudea asy regimen Lﬁmmﬂmmaﬁﬂ/ﬁmﬂﬁﬁﬁmi

- 91AMsnE (lost to follow-up) MNNEEe BANNTRARINITRL AL ARLTe
>2 BUANNTNN NTP

- Tanunsadszifiunanisinmlaaindaya lAun not evaluated/fineiaannaumnsiu
NANITTNE

ang wueile agaesdilen o Fudidudunisinedulinaindayaly
wasziew muuniu 2 ngu Ldun a1y < 65 U uaz ag > 65 1

WA BianeDe inAzesgtag aruunidu anevisendgalungsuiday

dnuinga nned ﬁ’mﬁﬂﬁqLwﬂa?mmﬁgﬂqﬁm‘imﬂ@mri@u@'m”umﬁﬂm
Tnentialu 2 n@;uﬁaﬁ shwiingasnndn 40 Alandi uar vindadesndvitewiniy
40 Alanfu

UsziRnnsdnendndsansausn (frst treatment) stanefls fulasilingléiuns
snendnulsnunriew viewngldiusnduinlsateandn 1 deu neunstunzidouinm
‘Lm%ﬂwﬂu

ﬁﬂwﬁmumﬁﬂmmﬁ@u EGERK Q’ﬂfmimimﬂfamﬁLﬂﬂ'&““umii"ﬂmué’qm:ﬂﬁu
uflugn sive wefznAnTiiaatEnnsaunnien

TsALLNMY (diabetes mellitus) el fulheRlEFumsitadelsnmuien
visaszninamsinednilsn IngEudiuannnnsassia ICD-10: E-10-E14 vise sziiutimnalu
\a8m FPG = 126 mg/dLyiTailAn HbATc 22 6.5% viaRnsldsenannpnaan Ty
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ﬂ’]‘a‘am%ﬂm‘ﬂ'ﬁ (Human Immunodeficiency Virus Infection; HIV) PUNEID
fileRduanmatutunsindeierled suideyansldfueniilaga winfmufinluns
szilie

Namimqqmuuzriau@iums%’nm (baseline sputum smear result) PNNEID
nanIRmAaNziedude TulsateuEun i dufuinlflunsszdowiagu
Tayadiannsetinduesisanening

Uselaminaninaglasu

1. lFesfrnufRaaiuiiadarinennudifaramisinendnlsadealugios

1
IS

fdnsunsine  Teanentnanssining Geanunsavianldidudeyalunisguadilas
FoulsprlonluiSunvesiiuiils

2. gnunsszynguiilaeiiannadastenanisinmitliddal dfoudEusuns
snen e ldlunemnsununisguanaziinaudiaglFednsmnzaniumey ana

3. uandaanisni il lunisimuiwuanisnisguainudihadnlmilen
2aslaenenuIanszningn Lﬁ'ﬂLﬁmﬂaﬁmﬁmwmﬁﬂmLmzmiﬁmmmé’ﬂw

4. aviuayuunueandrnslunisinniunig ensnuinlen nailnsedsennis
lifsszasdannen uaznedaginanusniialunislden Weligiaaldfunenmati
FalasuazvNzan

5. daaifindnmanudfaresniainminisaten uazaasnIINTIALNT8Y
guaedulsaanluaunan
NTALWUIAA LUNIFIAE
miﬁm:mﬂ%ﬂﬁgaﬁﬂmﬁ@%ﬁmmmmm"ﬁL?@Iumﬁﬂmd"mimﬂ@mmé’ﬂqm

1
a v

Mdrfunieinmn w Tsaneunanszdningn Aandadunys laaniuunlddady
putlszansAnansuaziladeniandiin 1Hun o0y e rhwiing UssdRnssnendnlae
Tspwwanu msindeiedled uazuansamadauziaudumsine ufulsdass
waznuamNgFalunsinEdnlsadenluiuisnin dekandluluunin 1
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4 . N
fladeANANNANRUSAasRIIANNENSA
1asnneindtulsadan
- 8]

- INAEYS

- Usgdmnnainendnlan fnsanugsalunissnedlsn

- dnmdnmn

- wulsaiunuany

- NANNTATIALANNL
- X -

- ApLmaLeled

\ %
BRUNINN 1 NFALLUIAAIUNNTINE

WUIAR N WATIIUIRE NN EITD

341210 Ay TspRama7iiAaNn@e Mycobacterium Ndnunsanelsaluaunas

Joulem
k3 1 ]
dnd deuuanGannealFinadnlsaluauAe Mycobacterium Tuberculosis Tegunsanalsa
Talunnedunzaasinaniy wadndsadanumuniuluanimuaadenlén aunsngnvinans
pasvangilads lonA a1saiuneaiin anndeu wawwan Laziadsanslialaan (UV) Ing
v 1
wasuanaxnsavnansmadnilsaluanuzlaldioa 20-30 dalus wazningn UV avene
iy o A Aaia ey = &
ey 1-2 Wi Fasednlsaluaunzuiilignuasianenalddnaglduiuis 6 hau
1 ¥
ANFRUTIgINAN 60 aemaaLTaa Winan 20 wi amnsavnanedednilsald nskinsie
199lsAaNALgAUNIeINIA LidTUlsAaza NN snTlasiuLazinE e alifanis
Augnsaliaadlunatetinatias 6 Haw wANIINARLAZNEH1A1TY N 1FERIIANNESA
Tunsdneaviselansnadedingeludilaaunangs i filhafameealeiuasinle
AeznvanuuL ansLdnsdlnlunazAnaiiluAesll Fuainfannisdeunas ieaa1ng
S o o ~ o =~ o A A X o L
Unmtinfnanad iesan ledauuy 4 wiheeannaunatsdy lamefuduszasinatasnaias
2 a9 Tusnanlanismin analalwaen
dl A dl o o A Cs .
wraailan I lunnsAnnsesdniism Ae N1senaengaean (X-ray screening) WAz
¥
n17AANIRIBIN1IasdeTnulsm (symptom screening) Inea1nnsasdadnilsa Taun laizass
a 1 o o 4 A A A A Y , Ay '
Aasaiuuu 2 dlarfuly unemeaziiaentuizalannisausansae wiu 14 neuine
v 1 1
il WFaRAUNANNAL LUUTnan e lada Urminas Hea1ns 8a1NAS WNAaanNINNA

1nFAnaunanan
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nn9idaaEInls
- dulsaden Mienistneeen saudunanisnsan1eriesdfiminig Ineeiad
ANINARRNFINAR YT b LA
- Fnulspuentlen andudnEULeININeARTNTIALAY0S FINALNANNIATIANNS
Vel riRnsuaznIstnanInga Md‘iﬂﬂﬂﬁ‘ﬁli']@%uj mmfafj”mszuj
ansesnEdulsn® >
Qﬁliﬂ’]ﬁﬁﬁ?ﬂﬁﬂ%lﬁﬂﬁL%ﬂvl,fwi@m (new patient regimen with drug susceptible)

o

fifslailreinen sivareinentaandn 1 Heu AaIgmIen 2HRZE/4HR
N9FNEIN 2 Traly
1. srazidNdy (intensive phase) 157e1n Isoniazid (H), Rifampicin (R), Pyrazinamide
(Z), Ethambutol (E) 2 {Aa1
2. szazAaliing (continuation phase) 19iein Isoniazid (H), Rifampicin (R) fiaan
4 o fulhaunsmeiineuaueenisinu i nadiuanmaludiond 2 vide 3 Juuanuag
LanagasnnLllinLiEaResn aunsnEansineluszeassaiiaann 4 Bewily 7 ireu
gE T uls AL 1 (first-line antituberculosis drugs;FLD) ilsenaumqaen
4 18019 Taun
1. lIsoniazid
ﬂ@iﬂﬂﬂi@ﬂﬂq%?ﬁf e Madudannaaiig mycolic acid aaflugaulsznatiang
NTTaRY0 9T e Mycobacterium ﬁﬂﬁﬁqmﬁrﬁmﬁgg@ AAuuzinldien pyridoxine L&@3a
91 50-100 AaAnsuAedi Watlaaiuannismessuilszam wulanetssamaniay
AMNHAURY isoniazid ﬁLﬁNﬂ’]ﬁ‘ﬂTﬂ@ﬂﬂﬂJm pyridoxine
Drug interaction 221348NaANIA (antacid) A mﬂummmu isoniazid aNNY
NANNNI0AATH AR LUNIAUAUBINNT T2 AUENQIEA 1 2 mimmwmrmm 21IRNARE
UYL PRIV Y U I T PR R K yaNaNH isoniazid mqmﬁﬂum cytochrome
P450 (CYP450) ¥ Hlumueatuenauanas v lfssduenaulunanaunfiniuasenaiio
Nl &
nsAat isoniazid WULlszanns 8% wikeeniily 2 sxduAe
1. m@%@m@xﬁu@q (high-level resistance) inANEU KatG nanaug vinli
01 isoniazid lupnidasuutlasifeglugtleannnd nadismuneliaiunsaindn el
2. ﬂﬁi%@ﬂ’]ixﬁuﬁl’ﬂ (low-level resistance) A NEW inhA @aunsauslalng
14 isoniazid 111Ag
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2. Rifampicin
Rifampicin @@ﬂqwaﬁ(ahl,%@mﬂucﬂ@m,l,ucaﬁGmmwmmmmu nalnnisean
qw§ ARENAUAL b-subunit 284101} DNA-dependent RNA polymerase (rpoB) AnLilu
astlszneniFadeussuinsansueulnd Aediuadudenisdanmest RNA wazldsiiuily
ansudmaNn Tae rifampicin flanusnnzdensfiudaaulaiuuailBaunndinu annns
Laifeilszaciquuseiing Ae nsiiaRusesy nnslden riampicin saufuenu enayil
seiUEauanad Whinaanniswiientih CYP2A CYP2B CYP2C CYP3A Lax p-glycoprotein
Taeiannz CYP3A4 RldulAsuutlasenaruaunnn iu lainuzsinngld rifampicin $auAw
NG protease inhibitors (Pls) NnIHA VianEns i udesiinn s fuiRn N Agn
mﬂmmmmmum@mﬂﬂmmluﬂ@um@uj Lmu nevirapine, dolutegravir, warfarin,
hormonal contraceptives, phenytoin L1461 nsAat rifampicin Aaannmsilasuuilag
swmaiiinunnefludoulug) 86% aannisnaneiugaedtin rpoB vl ldainnsndy
U rpoB 14 visadulfanas ﬂ@iﬂﬁlujﬁ'wu i NMsUNEnaananngasiag eflux pump N1k
gdnudTas lAanas
3. Pyrazinamide
ﬂ@”l,ﬂmiﬂ@ﬂq‘w%r Ae dudsnnsdanmet mycolic acid Faflugaulsynauaes
mI\amﬁmmL%'amfag'sl,ugﬂhiﬂ@ﬂqw%r (prodrug) mﬁqm%r bactericidal ANsnsavnaNE e
fisnyiulaluBnaimenidensomesdd tnasnsngaduldiluniaiuemns anns
Lifluasianiagaduen amslalfelszasduussiing Ae nafinfiusesy Toauisdunss
ALAUIALIN
4. Ethambutol
ﬂ@”l,ﬂmiﬂ@ﬂq‘w%r Aedufsnnsdanmest arabinogalactan @aiflugawtlsznes
veauiiaad Inafuduenlmd arabinosyl transferase annnslaiftaLlszasdinunniigaie
ansladitalsvasdiAenfum Wy dulsyamanenigunisuesfiufingng
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314

A9199 1 Bunsewszingmiuglun) (e1guinnan 15 1)

WInUnNNa AUIAE

Fuinm ) R(mg) Z(mg) E(mg)
(nn.) (4-6 mg/kg/day) | (8-12 mg/kg/day) | (20-30 mg/kg/day) | (15- 20mg/kg/day)
35*-49 300 450 1,000 800
50-69 300 600 1,500 1,000
> 70* 300 600 2,000 1,200

wNnewR * naclunuiin < 35 Alandu vise >70 Alaniu uuzthldauanmuaeAEENGY

a 1R o o s
A1919N 2 ‘ﬂ’m’ﬁ‘LLNWQ‘]J?S’&\‘] AaNeNINElIALaTN195NE

129 (3 al @ o a [
mm'a‘"luwaﬂszmrﬂ gnilugn 319! LUININNITANUUNTITINEN

Huduuasiuilaideonnisdy  HRZ wgaeninmlan

= Ay = o
naghd [@ldwuswnaw)  HZR wgaeninwilsn
SRR

ansduan (fuiadniuenns erinmdlsafieunns weaeninelse
sudniaulviasdueiuanve)

NNTNANALLINWE A E NeAE ethambutol

(ﬁiﬁwummsﬁu)

nzfen Bufiowilein purpura R UeAEI rifampicin

TAneRaunay

flae1s AaUld taaties ZRH 13uranlnanisfiuansauiuainig

1Funnties videnueNNaLuaL

anda z IinsfnesaaeIngs NSAID wia

paracetamol
I~3 = % o % . .

2INTUAL 77 1SuaeRetane H loin1s¥nesiae pyridoxine 50-75 mg

Wi Fadu

d9uaU H Iriennauway

a1z Aduuns R

ansadngldudnlug) R WU AENHNIBINITTUL I

-

o d” 14 a é’ a d’l’ 1% dl = [
Tulsanasn™ a1aliATUANGITNTNAA @A MTIALeY LHAYAINANTNANLNUS

9

299A1INUFNITN (genetic mutation) Mnldanldarunsnldinwmadnlsatiuls wie
NILUIUNITINHITNAIUNIIALATNHINNARENLALNNTLINNIIANIS
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5 nednulspiann Hu X - o X
Uszinnresiaednlannesn® aufiunansnesLAazILL Al
v o X ~ , 2 v o X oo o A
- JnulspRaeaRIUALY (mono resistant TB) wuneny drulsanaamalasanil
= = 1 .
WU LA TUNAN first line drugs
- FulsaRasnu1nnan 1 911 (polydrug-resistant TB) uinene Sulsanasnlungs
FLD unnnanvilerinu Alald H ez R wianiu
- AulsAmasn isoniazid (isoniazid-resistance (Hr-TB)) PN ulsAnacn
isoniazid wazimulasesn rifampicin
- Soulsanesn rifampicin (rifampicin-resistance TB(RR-TB)) #xnena Toulsanasn
R 34msaanulngds genotypic IMARLLNNTAREN R IWIUALY WA bNTILUNANITABENEU]
- SulsmReenuaneww (multidrug-resistance TB (MDR-TB)) un1aila dmulsm
ARENMAHIUIUNADE H WAz R niaNiu Laza1aazhasias FLD 111uau] $9NAdeTe
Tadfla
- d”m‘llmﬁ@mummmumﬁmmm (pre-extensively drug-resistant TB (pre-
XDR-TB)) #1804 Fulsanaennansauunnesn H uaz R wazenlungw fluoroquinolones
(Lfx, Mfx)
- FulsaRoenuansIuNLINATULINNIN (extensively drug-resistant TB (XDR-TB
WHO 2021)) nineis dnulsamnasnmaneaunuines H sy R wazenlungw fuoroquinolones
(Lfx, Mfx) wazhasioenlungu A(Bdg, Lzd) atnsiiag 1 1unu
nainwdnlsanasn Huwimianisiaengmsanlunisinedulsanesd 2 35 Ae
1. mafnwdnagnanesnscsazdutiiniudsznin dmiufiaednlsnnasn RR/
MDR (shorter, all-orall Bdg MDR/RR-TB regimen)
g
An3en 4-6 Bdqg-Lfx(Mfx)-Pto(Eto)-Cfz-Z-E-H high dose-5Mfx(Lfx)-Cfz-Z-E
- svaizdiudu (intensive phase) Wien 7 2111 (n3ellsldd Prothionamide(Pto)
195714 Ethionamide (Eto) 18) Tneil Bdg 6 WaLWaY Levofloxacin (Lfx) %138 Moxifloxacin
(Mfx)- Prothionamide (Pto) 178 Ethionamide (Eto)-Clofazimine(Cfz)-Pyrazinamide(Z)-
y
Ethambutol(E) —Isoniazid (H) high dose 4 iaaw 61 AFB ladidasuduauldansaiin
6 LAD1
I G (continuation phase) 1781 4 2111 Moxifloxacin (Mfx) YEG
Levofloxacin (Lfx) —Clofazimine(Cfz)-Pyrazinamide (Z)-Ethambutol ( E ) Aaan 5 L1Aal
y
$INTTLLIANINEN O-11 LADY



31 6 Ku 91sdns [suwguna unidngrasvounnu
Khon Kaen University Hospital Journal

Uf 7 aUUR 4 RAAU - SU9"AL 2569 | Volume 7 No. 4 October - December 2026

2. ne¥nusaeengns individual longer regimen 4AgAsANAINANLAGIBEN
1 £ A L% IS dy [ 1 £ A
sraziianeeeies 18-20 1Aew wazsednanzimeiuay atnatley 15-17 1neu

M99 3 m?Lﬁ@ﬂqmm individual longer regimen

ﬂ@;u A La'aﬂsl,%}l"\‘i 3 AUIY Levofloxacin %38 Moxifloxacin Lfx 178 Mfx
Bedaquiline Bdqg
Linezolid Lzd

ngal B ifia 1 vide 2 1unw Clofazimine Cfz
Cycloserine 1138 Terizidone Cs ¥i38 Trd

ngw C iwauninazdagasenld Ethambutol E

wazynaiusiesldu1aInngn  pelamanid Dim

v ¥ 1 ¥ =2
C siasldenatineiiag 2 111 I Pyrazinamide 7
1

Imepenem-cilastatin Wi Meropenem Imp-Clin 38 Mpm
Amikacin (1/1?‘@ Streptomycin) Am (S)
Ethionamide %32 Prothionamide Eto %38 Pto

P-aminosalicyclic acid P

nsnendnilsanasn N3t mono resistant TB, polydrug resistant TB (7ilild MDR/
RR-TB) {iupounsaangmnsensail

3 ¥
A o o A

dupaun 1: Me5nudnilsanund 1 Naadslamasn (H,R,Z,E) Teauiudnimanasi
AU

1
=

Funaun 2: 14 FQs 1 21734 ( Lfx, Mfx)

v 1

dunaun 3: onselianunsniaanalang 4 UL AnduRaun 1 way 2 lHaan

e

injectable 1 21411 (Km, Am, Cm, Sm) iaadlasasn
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A5 4 gRIEI41UTUN35NHY mono resistant TB kAL polydrug resistant TB

ﬂ']‘iﬂ’ﬂil’l ‘Nﬁliil'l* FTELLINTNEN NNEILIE)

+ Sl\/l 6 RZEFQs** 6 Lﬂ’ﬂu wm?mﬁ‘lfmmmu ﬂim13~1ﬁ’ﬂ
FQs
6 RZE 6 1ADU Wansounldgmstidlefinanavisaly
wiiladnma FQs
Z 2HRE/7THR 9 1AaU
E 2 HRZ/4HR 6 LAl
2 HRZS/4HR 6 LBl
Huway Z 9-12 REFQs 9-12 1hau
Huas E 6-9 RZFQs 6-9 LAaU
Huway Euay 2-3 12 1AaU

Z (£ SM) AG***RFQsEto/10RFQsEto

R (mono) gm7e1 MDR -shorter 9-11 1haw  Na1sunldgmsaninudnlen
-longer 18-20 tHaU  ABENMAIBIIUIUTTeIZAun a1
o o F% 1y %
amuLsnnluldedu
fluwuaniaaesgaeen ansnsnldenlunguineniuuazimalosiesnls
**FQs 1#wA Levofloxacin kag Moxifloxacin
***AG (Aminoglycosides) (i streptomycin, amikacin, kanamycin

H=isoniazid, R=rifampicin, P=pyrazinamide, E=ethambutol, FQs=fluoroquinolone, Eto=ethionamide

nsfnsdnlsatiusasldavaaauuniuwaznendunaiuig aegileaung
v 1 dl o dld [ % X a dl a [ ana 1
seenaarldenasndulunisinulsandegdanson Asilanianavindunsisasendng
% = o o v o 4 A N o
2nld anaaziinavinlianszAuavisaiiupNiduisaee s
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MA159N 5 ﬁum'ﬁ?miwrjwﬂﬁm‘imLmzmﬁuj

naN A
Levofloxacin
Moxifloxacin

Gatifloxacin

Bedaquiline

Linezolid

nqu B

Clofazimine

Cycloserine

nqu C

Delamanid

nsldenndidautsznauzesilszq + 1w alumin-
ium, magnesium axvinlaAN"99ATNIBY Fluo-

roquinolones

B1RQUNNONTVREN warfarin
WNTZAL theophylline lunszunaiaan

CYP3A4 inhibitors (ﬂ@jumﬂiwﬁmq azole, mac-
rolides 1114961, protease inhibitors LL@&%IW]) a1a
axvinlsiANszaUE bedaguiline lunszuaidan
Rifampicin ({{lu4 CYP3A4 inducer) azvl¥ian
TTALLN bedaquiline ‘lmﬁ@mm‘?mﬁq
wanaen 1Y 1iARA QT prolongation 1y
clofazimine, fluoroquinolones, delamanid, &1%N
L%"aﬁ"m'éju azole

nglsenganniy buspirone, mereridone, fluoxe-
tine LL@:ﬂﬂiuﬂ@:N serotonin 5-HT1 antagonists

M HEIAA serotonin syndrome

Clofazimine \ili weak inhibitor 2189 CYP3A4
clofazimine m%mm@mi@m%mm rifampicin
Lazv 13 time to Cmax WLdu fiseaunnsiia
drug interactions il dapsone, oestrogen Lag
vitamin A

Ethionamide W& isoniazid azifisannisdnaides
N9 CNS mﬂ"%u

NsANLeNeEafIINILN cycloserine ¥l
a1n13dnla

nanaeenslEn 1A QT prolongation

Fuiszniugnieiuasingtias
2 fqlug

ATAARINAT INR LAY
prothrombin time agnslnata

AARINTZALEN theophylline T
Aan

o v e
ATVANLAEINNIT LRI TN

o d v . e
ATMANLALNNIT NN

ANIRARINIA ECG BEIN9aLaND

g v o
WANLAENNT AN

ANTAARTNEANNIINEBENS INATA
FRLLLUN ATAUNTTLANWIN
Hlasugaiin Cmax uaz AUC

19mpHu B6
JAANLAANDEAS 11TTUINNNT
1A5uenil

AIIARAAINIA ECG DENIaNLaND
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Amikacin

Capreomycin

Capreomycin

Ethionamide

Prothionamide

PAS

NHNTEILIAFR

£11 metabolized N1 cytochrome P450 enzyme
like CP3A4 fiasannifluenlusiaslaidl clinical
significant slumﬂ%'mﬁ?'fmﬁumju protease
inhibitors

mﬂ%’mn@juﬁ?’fmﬁum amphotericin B, ceph-
alosporin, cyclosporine, cisplatin, furosemide
ua vancomycin e lsifisseyuazlnnaniy
Lﬁluqv}"ﬁrﬂmm Neuromuscular blocking agents

Tasany non-depolarizing Itvecoronium

n13LENgaNAL cycloserine @1avN LA~ neu-
rotoxicity ALy AAN 9N T U

nshnLeanesedsINTINT Nasen1zN1An

nslfensanfiu PAS anaazifinponufluiuse
Pl

M9% hypothyroidism anaaziAatsl Alunsdiiild
squfusnnndnnnsldeniien

ARTTALILN digoxin

nslfenganii ethionamide a1aaziitAaTy
Npiap

M9% hypothyroidism anaaziAatsl &lunsdiiils
NN

ARSEALEN isoniazid LB4ANAANITISARY

(acetylation)

N A 9 o
‘lﬂ@ﬂl’@ﬁ\?ﬂqﬁ‘luﬁ‘qmﬂu

Tainuzrinlorl g an i

1fuau1ae1 Non-depolarizing
muscle relaxant 2&19917 LAY
ﬁmﬁ]’mm?ﬁ’m’lwﬂmneuromus—
cular function agin9lnadn

Wiy B6 2u1ngega (200
mg/i1)
% X
fhanisladiu masugaeLay
Funaudnldvadluaunaanmn
nau

e . y
IARANLAANAES lUTEUdNanT LA
Fuenil
ARRINAN liver enzyme
AARNANTZALIEN digoxin
AARINAN liver enzymes
AamuAn InseaRaasluw
(T3,T4,TSH) a1al#en
thyroxine (levothyroxine)

D1ALABINN LA

* £NgH Fluoroquinolone THAINIUIINALUNLATNAAAIIANUN 818ANTA WAZEIMNIUTRERAIY

dsznevveunan uunilidien waaldan wazdinsg [Wesanannisgadnei AtiuAsiulsenugming

e e B
Auadanas 2 99lua

* Linezolid sangnaiusagudaanles monoamine oxidase (MAO) Btinggiaws| ATsrdanisldsaumiu

a1luNgN selective serotonin reuptake inhibitors Wseaaw] NHKAsE serotonin HBsANALIABNNT

\A serotonin syndrome
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'
=

tladaffinnudnnussaansinnudialunissnungiloadnlse

[% 1 1
o a 0o o A

fnadaRdAuN 1T lun9UsiRunan125nN T nulem Aa dRIANNEANEA 11NN NEA

2

(success rate)

ARTNARTGA I UNFTNIN

o

o L o 1 dl o/
nunghadulsa(wriazlszinn)ninevnalarineasy

uandilaedulsa(usazdszinm)naunzidawisnnaludanaimaaiv

neenInassnigalssmalnanuathunnadmiunislssifiudnsannudiisa
m@i"msrwmQ’ﬂfmf;”mimﬂﬂm:‘mslmiﬁ%umLﬁﬂulu”memﬁ 1 aa9thutlsznnns 2568
(1 AANAN-31-3UIAN 2567) A8 FaalAININNIvTaWINAUSasaY 88" HAN1IANLTLINY
1 2567 dngAnnud1Fanisinmdilaadnilansalud sau 12 Beunudn liiwnganinle
Aiinedldmadiung Tnefiaaindsndenmelve Tunsideusnelasunai 1 1
WA, 2567 (3xUI19TUT 1 5.0, - 31 5.7, 66) 91U 11,984 318 AWIINNLIAY HANTTNIA
filnedulsntansnalud Hemsuanisinudia Seray 80.5 (9,64691) agsendnenig
fnwn Feraz 5.0 (598 918) W@eTIR Fasar 9.4 (1,121 918) inwndumas Fasaz 0.1 (16
5181) 21081 Faelaz 3.3 (400 318) wazleunan sauaz 1.7 (203 $18)

TunsnumanassninasunLdn tadenfinnuduiusrasnsanuduialunis
snugiledndsa 1Hun

'
aa aa v &

aneg] Lﬂuﬂ@ﬁﬂL%\iﬂizmmm@m%ﬁugmlm:Lﬂuﬁqwmmmivmm@uﬂmm'aN@@Wﬁ

1
= 3 {

pNgFalunsinendndsatlen aanniamunaussunsy wudnduaaniengtaandi 60
1 flamasnndiSaunnndndilaefiflenguinnndwiawini 60T 2,11 wi (95%CI; 1.26-
3.56, p=0.005)° TeaanpdesiUNIANEIT8Y A199904 AN’ ﬁwudf];ﬁﬂqamﬂmmfj’]
sisawiniu 60 1 flanadSanasmeinendennindilasfiengiiasndt uesmsnswadn
frlaefiengiioandn 65 T flenainundriadlu 2.0 wih 2esdfienguinndn 65 1 (OR
2.0; 95%Cl 1.7-2.4)" uﬂﬂmﬂﬁwudﬂéﬂqﬁm‘imﬂ@mmwzwuL?E'aﬁ'ﬁmawif]ﬁuu?@
11nnn 75 T BAnnuideasenia@edamd 34.36 Win (p=0.012)°

LA Lfluﬁﬁﬂﬁﬁﬁmﬁ’qﬁmﬁi@ﬁﬂwmzmm@mmaﬁﬂ LNATAAUFAIARNTUDIEILAY
HAANEGATNEURINIITNEN M@Tﬂgmmwzmmﬁmmummuﬁﬁa’%‘l%ﬁudﬂ IWATNEHAY N

9,11,16

Auiusiudnaandumaslunisinmuazi@edinngandieneuiumanga® " pay

LANFNTBIBNTIANNENTALAZAIMNAN A2 TUNTFNEIRAINNNTIAINZH meta-analysis
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Wugn wAniailanalszaumudFaluntsinednlsagendamaeis Taaden Odds
Ratio (OR) 28l 1.2 i "sanadasiunisdnenaesdinindsnlunguitlagean (ang
60 Tnl) ﬁﬁlqmmmdﬁmemjaﬁ@”mmmmzﬁ’ﬁL?@sl,uﬂ'm'?ﬂmffm‘imﬂ@ngqnfjf]mew
atsllud Aty (Fasay 80.30 aunuFatay 76.30)° lun1enssriudu iwagaldnsnig
Reaansennanisinednlsalengandimands (Fesaz 16.80 Waunufetas 14.40)
TaafiAn relative risk (RR) 2esnadedanlunandlemndnndeisedeladnddnyi
0.79 win falandntiy HanNNIIlATIzaiunuaualinain 398 n1sAnmlu 81 Uszina
fuduinmemafiaanudesienindedinanynaniug (all-cause mortality) gendnine
qu@ﬂ"mmﬁﬁ e e luszinansinEuazdaAnAsEansine uudtes ANNTUL S
LAaN1IABUAURININeIU]TANNS AN Fudunisfnenfaannszizeilee
(Mycobacterial burden) isnndnmamenlszanafetas 30° mmzﬁﬂ@;uﬁﬂqmwmmmm
wuﬁmmmim@gjmmL%m”mimiumw: (sputum conversion failure) FagneAannsdanide
(smear) LAZNNIIANZTE (culture) ﬁzﬂqndﬁmea}mﬂwﬁmﬁﬁﬁmlmméuzgm‘zﬂ:m”uiu
489NN (FouT 2 130 3) 1ﬂ@uaﬁi$ﬂ$§MQMﬂﬁ?§ﬂHW TeasTiaudaniIneLauadsasn
fdndnuaznsrdaidesenansremedidullidennnd e

nalnyadsanengiduiuiduiusiume delfulRaumenatinuesmandsannnan
asunelAmailadaniundraauransiazssuuniAntu TnanisAnsnudn wAniges
'i:ﬁwmmLiuﬁummmﬁmf{m‘iiﬂmjumL%ﬂié’zgaﬂdmwmmmImﬂqu: Isoniazid Seine
weeariArANdndugegn (Cmax) wazlAAL A auen (AUC) ANINNWATIEIBEN
lpd Ay RaaATTaZIIAINIIINEN wiinagynsLLAFALLsEuhminAauazfaina
e (BMI) udaAna® ludunfiduiu sesluuname Testosterone Hanaaanisuandann
289630 TLR4 1 macrophage wazRrananfiguiu dsualiideindsasioiulaldatu
Tumpgne” suzfisefluusesnand estradiol fdaudaansziuniaieuaes
macrophage 1fidsz@nsnnlunnsnndn AelsaldAndn’

1
=

u@ﬂ@ﬁnﬁwqﬁni@uz@mﬂﬁw st miﬁ'mLL@@ﬂ@ﬁ@@’ﬁ?@mi@uum %aﬂquﬁmiu
fnnpngngsludihsmene Wnanudawannudumaslunisinedulsaden 2.05
winkaz 1.85 Wmuansau'

Uszdnmssnuinlsa wudqé’ﬂwﬁ'Lﬂﬂié’ﬁ‘”umﬁﬂmmriﬂuﬁmmL?q'mm'@mi
AaTemetnuaznadnENsinERlaid L%@zgqndﬁmjucliﬂqmﬁ?ﬂmﬂ%Lwﬂ ALY N9ANEN
faundtszezioan 5 U o Taenenunainni damdnasaan o0 ijﬂfmﬁﬁﬂ@xiﬁmﬁﬂm
Foulapanriau Sennandessianiainelaidnsa (3ed30 91080 dumag) guiu 4.1 wide
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WauAuguaaselud (new cases)” agaafaeiusenwdszuIsaInat lulsanenuia
TUTU WWIABLITINTT futuinsssRinaduilsaluefniiuanudedassrionadng
ns3nEnflaign5adeud 2.00 WiraeeliludnAtyn19atia (p = 0.036)
unuinsaudamaaiuaanis wudqﬁﬂqaﬁﬁﬁﬁuﬁﬂﬁqmﬂﬂdﬁ 40 Alandy
Alemaszauarudrisalunisinsannnindieeslsaiiftmingaladiu 40 Alani
2.46 Win(Adjusted OR = 2.46, 95% Cl:1.27-4.77)° vitedtlaeifldatiuaanissdesndn 18.5
Alanfusemsauns’ azianuidasdenindedinuazuanisineduwman 1.79 wi
dedleuiudilaefiflesatinnanancud 18.5 Alanfudemsannstule?®

s iuiladesniauasesamanudisaresneinmindse lsawimn
AINAFANIIARLANBILRINNANAYN Wudn nisRiunvanwlulsndoniimudniuies 19l
WadnAny ThefinAnNAeeian i dumante 5.21 i1 (Adjusted OR = 5.21,
95%Cl:2.58-10.53)° aanAAB4TIL global meta analysis ‘ﬁlwud’]ﬁﬂ’]ﬂ'ﬁ/miiﬁ%ﬂﬂ’]ﬁﬁiﬁ‘ﬂm’]
wusandan Saoudassenameinelaidiiiags 1.56-1.57 wih uazdianadessienis
Snunduinian 1.28-1.37 Wi daualilanialunisdnemeanaanaamaaiines 0.55-0.64
wi']Lﬁ@LﬁﬂuﬁuEjﬂfmﬁiﬂmimmmmm ugnaniganuinlsamauinasdesie
m@ﬁmd"m‘im%@mummmu (MDR-TB) 24 6.74 1% (OR=6.74)%

NANNTATIAANNE LitenTaRaEdE Acid-Fast Bacilli (AFB) viluszaizusniy
(baseline smear) LAZNNIRAANERIINTI A unaanvz AL (sputum smear
Conversion) Lﬂuﬁq%f?mmw@%ﬁmmmqﬂaﬁﬂﬁ'zﬁﬁﬁasl’l,umsﬂmﬁummﬁgmmmm‘im
N1IRauauesAasIfAIudlen AINIUINY ﬂaﬁﬂmuaumiﬁm%@maLauwml@
Tasnenunaginasnsnl aninianalng wm"];’jﬂqmﬁﬁmmmmwmm%ﬂﬂwuL%@ Hlanna
mi@NM"'}L'S:@"Lumii”ﬂmmﬂm'qﬂ@;uﬁﬁﬂ?mmﬁﬂiuéwmﬂ@;q (AFB 3+) 014 2.06
win aeeliedNAny (Adjusted OR = 2.06, 95%Cl: 1.06-3.97)° aanAdediudayaszuin
ﬁwmixﬁmﬁmmmmmuamimlumjmﬁzﬁamaﬁwudq ﬁgﬂqaﬁﬁmmwnwrﬁuimzﬁu
3+ arfipnnuiAeeenns Aednssmineanisne st ue it ddnynneadn tnedadhy
1.31 whesfihanguianmziias (scanty)’ WiuRgaAuNansAns lusgLszmAR UL
Tayadnilsnliienim (SITB) ﬁixudﬂmiwuﬂ?mm%@sl,umwxLLim"mmega (AFB 3+)
HpNdnAutlnensaiudnsAdmas luns i dulsailen®

mshndaiatle’

nsfiniteladaedlefsandan (HIV co-infection) daufluiloymmiendiniduden
Lmuﬂuﬁf;wmmnimw:mmﬁmmﬁ'zﬁqﬁ”ry Fedanasionnudnimanlunisineuaznisde
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mvesiitiadnlanlen nadaninisineuazdnsANg1da (treatment outcomes) Tu
NINUNIUETRUNITNNLAN Hilemladnnsfiadeedlensonsas Hlenialunisinudndsn

1
=

dand1iagandinguniniafiniiadan 5.84 win (Adjusted OR = 5.84,95% Cl: 2.62-13.05)°

q

zﬁ@mcﬂﬁmﬁmﬂmmﬁﬁxmmﬁ‘wmmmmmmu@mi@ﬂluﬂﬁjw’j@qmaﬁiquﬁ Hgangdnilan
Ueafidnanmandlefiduuan fenmnadeiinssminensinundesas 33.30 eRniu
AriBesianndedin 3.14 whidledeusungudgeensfifluaerlediduan® ansfinng
ﬁﬂwﬂuﬁuﬁmmsmm@"ﬁm@?mqﬁ FMTPAITAN ATIANLIAYIIAE TIN5 AR e IaT L]
ganstamuligFalun95NI 13.40 in"

U138 global meta-analysis Tiszananadayaainnsine 34 ety Susiy
psafudn fRndaerlesauilmnudasenanisinelidudaganinglifinme 2.65 win
nefigmsanudialunisinuiaisdonas 69.90 Genndndimiangvesessniseunste
Tan wazwudnNanan19inEmeaIn (cured rate) ¥aeaz 19.30* aanARBIALNNUIAE
Tuwewimazdugeninuin naziadeietledsandsuaanleniainudnaaediaiit
ANATYADA (aPR = 0.93)”° uihgaiunan1sAns lulssneuangy Bale Zone ﬁi:ﬂ;jq
filaefinuanglefiduauazilonadedinseudnaniainmanasiedenas 68 (Adjusted
OR = 0.32) dleileuiunguiifiantaslsasauil®

8ALUUN5IAE

sluuunnsIe

neiseassiliflunsisaiedneiasarmnaaudidalumsinmdnisnden
Taeld3tlununnsidangsnannand (prognostic prediction research) WAZN1IANHIEBUNAS
wuUNgNUsTaINg (retrospective cohort study) andayawassiiauiargiudeya
Biannsefindresfilaefidrfunisinen u diinlsadaulsatendlug lsana1uaa
wizdnindn Aamdadunys udsanninsanisadeliiunisanifainanenssunisfian s
A3819990N19998 TNyl éde"mﬁuwﬁ/mmwmwﬁ 6 TageinunisiNansuiugey
mnziaalasanngiafl CTIREC 029/69 ianansiuseslasenisidenasf COA no. 049/69

UszanIuaznquAIaEng

Uszannsiidlunsinmaiall Ae filaednilseilanidinfunainm o pddinies
Toulsadandluny Taenenunanssdningn FAUATUT 1 1N31A WA 2565 Fedud 30 Fuanan
W.A. 2568
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1 o 1 A Y %3 ai Y o %3 aa %3 1
nauenad pe giadulsadennidniunisinm o aatinlsadnlsatlendlun
T29NENLNANIZUNNAT FILATUN 1 NNFIAN W.A. 2565 D917 30 FUINAN W.A. 2568 LAY
NUNUTINNTAALRDNIEN AN HILAZINUTINIARAAN
WNEUINIAALAANLENNIANEA (inclusion criteria)
1. glosdengsiaus 18 Yauld ou dunGunisinudlsn
2. lafunsatadadniludnlsalenniuiuimiensuacuauisn
d%) = o %3 dl aa o 1 v
3. Aunzidauiunisinuneatnlsadnlsatendlun) Teana1uianszlningn
A ludaananiAne

WNOINITARBAN (exclusion criteria)

I
Ao a

1. hifdeyanssndoufiaransoagliauamdnddyld (g ldfifuduen 1
naRTALaNTzENdy wazlififeyatiminaniuslsasan)

2. fuhsinudesliinreaaniz

NITATUILTUNARADENS

nsAneladanuiaAugsalunisinednlsadanlsananunansslninga
nsAnEdaunds aannisnunausiinlsedRgaanudn ﬁ;iﬂwiim”m‘imﬂ@mﬁﬁﬁmﬁﬂﬁq
LsnfurauBuiunisinE 1nnndn 40 Alansy & prevalence I89NANTIINEATALAY
laigni5adl 7 91.30 uaz 100.00 AuFEL 1¥nnImaget one-sided s2A significance=0.05
LAz power=0.80 stunlif ratio= 0.13 ArusmusLauIWAAat Rl RlETung
Snenlsndtulsndan wunantainedidanazlidda 403 318 Laz 53 918 ANAIAL
MR 456 3¢
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. sampsi 0.913 1.00, alpha(0.05) power(.80) ratio(0.13) onesided
Estimated sample size for two-sample comparison of proportions

Test Ho: pl = p2, where pl is the proportion in population 1
and p2 is the proportion in population 2

Assumptions:
alpha = 0.0500 (one-sided)
power =  0.8000
pl = 0.9130
p2 = 1.0000
n2/nl = 0.13

Estimated required sample sizes:

nl 403
n2 = 53

\AFaedanldlun1sian

lfuuuneasunisivdeya (case record form) mumaklslunsauluIAANITIAE

ABNUTILTINTRYS

Y = o X o = 9 o o o = =

nsusndayalunisiineaiiiinlaenedeyadaunasainszuutimnngssien
aiannseiind neAdiunisn N duneuATl

1. 10EUNAANHRAEEIUAIENITNNNINANINATETINNNIIAE TNy dau R
AUNTNIRQUNINT 6 wazaeeuInANEdayaa N TIIdew

dl Var % v o v L dl 1 c o 7

2. Waldfueygmudn §aduazsausandeyadiee Ndiunusinisdndiuay

AnaanaINTagnaAne Ingsausmndayaall

21t Wil thwiinEu

- @onuznisinideletled

- drzdmnsfnendnlsaluesn

- Tapgau U LN

- ﬁhﬁﬂxﬁmuﬁzguﬁuLﬁuswearpOSMVe,smearnegaﬂve

- guiuugmessudnilsn

- AnuasENelunsTEN LAENNINNFULENNAIANNTA

- uadnsNinE A NtenaednsnAtuaNlsa 1Hun fundiida fnenasus
Timgaatiudu duinan 27080 @eain
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3. NMINIRABLAINATLIINIBNTaYA
- HRAEMIRARLANNATLAUI LN BTN N
- naidayanedauannmne Iimsaatnannszunngszion
- wnndeyadilimsunintony azliihdeyauilslmuiseldanysalidngnig
FAITIRNUANN N AN TaYA
4. ndanudayanazanaensitrasdeyadilos
- deyafifinsszyfanuiamaazgnaveeniuiivdinsicdesa
- Inddeyaazgndnfivlunenfiamefresiadelnadsianiu
- ipsudufienddndeteyald
- %’@um:qﬂi%Lﬁ@fj”mqﬂi:mﬁmmﬂumﬁ@"ﬂiﬁﬁﬁu uazazgn¥naeLile

a
6

Tasanisiadaanysnl
nsAlAseitayauaan AN L
NN9IATILILDYALTINTTDIUN
1. feyasaiiasfinanuacuunln visuedeyafaariads (mean) uazdaudes
LWIUNIATFNU (standard deviation) NARDLANNLANFANAE t-test
2. deyanadiiy dauesae AN (frequency) waziatay (percent) NAAAL
ANNULANFNALE exact probability test 130 non-parametric test for trend (ordinal variable)
mMafnnsideyaiiieneusonuiss
1. AnuA5aT89n135NEN thidueda ALl (frequency) Laz3aga (percent)
2. fladefidauasannugnfauesnisine
2.1 Apanzansnalestiadaniunalsazaauilsnae univariable logistic
regression ﬁﬁmuﬂ‘ﬁ’@g@ﬁ')ﬂ Odds ratio = 95% CI ag P-value
2.2 Apszvansnaresiladaynunanatafallsnag multivariable logistic
regression ﬁﬁmuﬂ‘ﬁ’@g@ﬁ')ﬂ Odds ratio = 95% CI ag P-value

NANI5IAE
1. ﬁ'nwmzﬁug']ummmjuﬁthq
miﬁﬂ‘mﬂ%ﬂﬁmmqu%’@g@tg’jﬂfgm“mimﬂﬂm17'iL%"ﬁ"umﬁﬂm o Aalnien
Toulsatlanglun] Tsanenuiansyningn 3WINeTUT 1 un31PN WA 2565 T4 30 FuanAN
.. 2568 FTUIUTAL 507 el Ims;lLm'aLﬂuﬂ@;mﬁi”ﬂmdﬁﬁmhmu 413 978 (Fotiaz 81.46)
waznguisneluidiasiuan 94 :e (Feeas 18.54)
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naniFELEUAN B NUgWTeeaessudengu it dauazine Ly

o

giFa wudn aniaidadaulunguinmnddagendinguinmnliddaesneiiudnAny
NWNATA (p<0.05) mmzﬁmqmﬁlaLmzﬁmﬁﬂﬁqLfa?l'ﬂ”l,u'meﬁiwﬁuﬂmaﬁﬁwﬁwﬁmmmﬁﬁ
dvsutlademnnaiin nudnsindeiedleiuazdszaRnisinmdlsadianauansnaiy
agNilid Ay vatfszuinanguinmdndauaznguinunligia doulsanunuias

AauisaulinuAuanANed 1HTE A ATUNNATR AananslunnIed 6

£°'I”I%"1\‘IVI 6 @ﬂﬂmkuﬁﬂuﬂ]ﬂﬂﬂﬂﬂﬁ]')ﬂﬂ’]\i@’]LLuﬂﬁlWNN@ﬂ’]ﬁ‘ﬁ‘ﬂHW n=507)

Success (n=413

Characteristic p-value

Gender
Female 139 (33.66) 21 (22.34) 0.037
Male 274 (66.34) 73 (77.66)

Age, (year) meantSD 50.10 *16.24 49.15 +18.17 0.617
< 65 years 335 (81.11) 74 (78.72)
>65 years 78 (18.89) 20 (21.28)

Weight, (kg) mean+SD 53.35 * 10.62 51.50 *9.96 0.111
> 40 kg 367 (88.86) 83 (88.30)
< 40 ke 46 (11.14) 11 (11.70)

HIV status
Non reactive 382 (92.49) 79 (84.04) 0.016
reactive 31 (7.51) 15 (15.96)

Diabetes 0.180
No 334 (80.87) 82 (87.23)
Yes 79 (19.13) 12 (12.77)

First treatment TB
No 42 (10.17) 18 (19.15) 0.021
Yes 371 (89.83) 76 (80.85)
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2. anudrasennislifisazasdannanduiolan
anihefalsadendiuau 507 ¢e wutlhefiine nislifelszasfainen
Frusnulsasuau 80 s wazwumAnsnfan lifaszasmaavieau 94 wannsnl
Lﬁmmné’ﬂqmmwmLﬁmmmﬂsiﬁaﬂixmﬁmﬂnd'mfiuwamimi
prmslaifailszasdTnusnniige THun Buuien s 34 wenend Geuaz
36.17) s0¢asuAe FuSnaL S1uau 32 wgnisal (Feras 34.04) waz pawldende
drunn 12 wgnsad (Faeas 12.77) Audsu MeaziBaauandlunesd 7

A5 7 AuDTesang ldfelszaaAannenfinusulee

Characteristic n=94 (%)
Fluen (drug rash) 34 (36.17)
AUaNLaL 32 (34.04)
Aawld anaen (nausealvomiting) 12 (12.77)
tanda 5 (5.32)
AL 4 (4.26)
1handuiilenlananusi 2 (2.13)
DeIUA T/ M A 2 (2.13)
AMNIINNTELLLTZA M 1 (1.06)
ARRNALNG 1 (1.06)
Ta¥inang 1 (1.06)

3. fladeiiiauduiugiuaugnSalunnsinendndsa

NANNTILATIZYGAE univariable logistic regression W4 WWANCDS nnslafn
Aeleled uaznsnEndnilsansausn fanuduiugiunnudsalunssnEndndsatan
atiaiitdAymeadia (0<0.05) ansztany liiu 65 T hwiindaannndn 40 Alansu uas
nslaifilsaivnnu ldnwupuduiusiuangnsa lunnsfnsatnalilagnAny (AN97471 8)

Lﬁ@ﬁﬁﬁqLLﬂi‘ﬁ'Lﬁ'm%’mL%’qzjmﬁlmﬁzﬁl,t,uu multivariable logistic regression
L‘W'@mu@u%m’%wmmﬁ@ﬁﬂéquﬁlu wudn e melaRnitaedled uaznsinednidse
aFausn saaaiuiladesasyiifianuduiisiunugsalunnsnendnlsaanasneg
HednAtyneada Tnewudn fihawmediailanialszaupudiialunsineunnd il
INATNe 1.80 111 (Adjusted OR = 1.80; 95%Cl: 1.05-3.11; p = 0.036) ;:Jﬂqaﬁisiﬁm%@
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erlernlenalszaunmd§alunsinngandniaeiinndeietles 2.23 wh (Adusted
OR =2.23; 95%Cl: 1.12-4.38; p = 0.022) ([ﬂ’]?’Nﬁl 8)

uenanni] Ejﬂfmﬁ%ﬂﬂﬁm‘ﬁ@mﬂum;ﬁ wsndlanaiszaumnugdnidalunisinm
gendrdtaefiesldFuniainmdndsanarieu 1.96 i (Adjusted OR = 1.96; 95%Cl:
1.05-3.65; p = 0.033) ‘Lumm:ﬁmqhﬂﬁu 65 11 tivindamnndn 40 Ataniu waznnslad
Teanmonu udaziuuiiuduiusiuaoudialunisine waldnwumnuwansdeatng
AadAyrasniTemsiiuuaafauls (p>0.05) (miwﬁ' 8)

namsAnEiiLangliifiugn LWAYELN nslaifinidetedles uaznnsininilse
Huasausn Huilaseddryfianansaldrineanudiialunsinednlsadessesdilan
fidnsumsinm o Teawenunanssningn RIMTAAUNLT A9 waneluANgaT 8

A1519N 8 TladeNiANANRUSAUANAEa NN ulsAtan

Predictor Univariable analysis Multivariable analysis
Crude OR | 95% CI AdjOR | 95% G

Age

< 65 years 1.16 (0.67-2.02) 0.597

> 65 years Ref.
Gender

Male Ref. Ref.

Female 1.76 (1.04-2.99) 0.035 1.80 (1.05-3.11) 0.036
Weight

<40 kg Ref.

> 40 kg 1.06 (0.53-2.13) 0.876
HIV status

Reactive Ref. Ref.

Non reactive 2.34 (1.21-4.54) 0.012 2.23 (1.12-4.38) 0.022
Diabetes

Yes Ref.

No 0.62 (0.32-1.19) 0.150
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Predictor Univariable analysis Multivariable analysis

Crude OR | 95% CI AdOR | 95% Cl

First treatment TB

No Ref. Ref.

Yes 2.09 (1.14-3.83) 0.017 1.96 (1.05-3.65) 0.033
Sputum

Positive 3+ Ref.

Positive 2+ 1.17 (0.47-2.95) 0.727

Positive 1+ 0.96 (0.45-2.04) 0.909

Negative 0.90 (0.45-1.82) 0.772

anisana a5nan1sidauazIalauaLu
nsAnEASERRgUsTasA e A Taderunaaugr S lunisineduln
Uepnasfihefidniunsinm n pdiinlsndilsadendlug Trmenunanszdnind Sawda
unifs e Anedeyafiaundsssuinadl w.A. 2565-2568 A9l 507 918
angAnudnsalunissnuninlsntlan
HANNIANEINLINFRTIA AT luNN N T ulsal e naaslsananunans:
Uninanwiniufesaz 81.46 (413 a1n 507 518) Feln@iAsaiudmanansinEndoilsazes
Uszndlneuazesdnsawnsfelaniiruunlidsnmenaddalaifioandndesas 85 axau
IHFudnszunnsguadtaeinlsarasdsmetnanssdnindnfitssaninmluse sl
nela vielugunisitiade n1sRamunsinm waznsaviayuANsNEe luniglden
atdlafimu smsanudifasinanadnddhmneirwaesiintes Twena
fimann nstdthanguidesialsasanddty W nisdameetled managldsunisingm
Folapunrieu mufanianaeuazmegoumaainnsiieany dadutlomingFesl
éﬂQfJf?m‘Eim”T\fLuﬂsZWiimﬂLmzﬁmﬂizmﬁ AANARBIALNNIANHITB Meiyanti WAZ AL
ﬁwudﬁﬁ@ﬁﬂé’m‘lﬁméquLLa:ﬂi:f‘iﬁmﬁﬂmﬁcmﬁiﬂm@a“wﬁmii"m:mfs"m‘immmﬁﬁﬂdﬁﬁcy
waziluawaddnaemanisfneilidialulsametulnilide”
ANNANNUSTzUI WA IANEEA U195 NEN
HANNFILATIZINYFILLT (multivariable logistic regression) WudiwAngjeElana
Uszaupangigalunieinungandninaaie 1.80 Wi (Adjusted OR = 1.80, 95%Cl 1.05-
3.11, p = 0.036) FeannAfatUNaAfET0eTuNgAan] LazAn:® saNEeUAdYeq



91s4d1s [suwequia urdngrdsvaunniu KU 331
Khon Kaen University Hospital Journal

UR 7 QUUR 4 RanAw - §U2IA 2569 | Volume 7 No. 4 October - December 2026

Chaves Torres wazanuz ' ATlHML U lTuEWINIewAusAadmns 1A g e lunng
SnwuazaenrdediueuszuiaInen lunguigeens Inavesianassn aunse® svyan
fileinandgaldnsanngdageandtwassateiiedAty (Geaaz 80.30 Wauiuses
.o b e & ae X o : . o
az 76.30) Tunenduriu dayadnuniriiuguredan1siqeaiail (m13190 6) wudnlungun
SnnligFandndaududibamaragenianay 77.66 wasmATadANANAUTaEN
AedAYALSRIININA LTI RTENININI 9N
dalfifraunspdatnaasnanieannnasunelaaneiladunisndraaumians
(pharmacokinetics) aann AN AAAN bE191iiN189 Deshmukh wazAnie'® Anuan
filoswaniaisziuandndugegn (Cmax) waziunladulAssziuan (AUC) 18481
sudnlsrndnnguzinge Inaanizenlelaluazin (isoniazid) ligandrmwmsiaasngilie
AATYRaRATZEZIAINTTNEN LildnaznstiuaniladanudnudmiinsaLasfeinag
nel (BMI) waafisny $auiulAn9ssuuniANiunaasiuunande estradiol Hdauaae
ﬂi”mumim’m’]u‘ﬂmL"Ijﬂ@(Macrophage Iumﬂ@wmmﬁmwlum@m@mLmﬂiiﬂimmnquWﬁmﬁﬂ
uenani AN ANITNFLNIN wqmmﬁ‘ummuLL@@ﬂ@a@@me’]muummwmumm@m
wazANgngeludilaanAng Hutladeiiuneunanusaniielunsiutssniuen (patient
adherence) InaifinANAeNAaANNANIAd luNsiN¥dTUlsnlangans 2.05 Wi uay
1.85 wimuandu® danaliingugthamamenmanudnsnisasegueaaednlsn luanme
(sputum conversion failure) igandwenigelutosAugnssazidudu
ANNANNUSTzUIIMsAadalarladiuanugdialunsinm
= 1 L dl a d” aa o [~1 o
nannsAnsnudngthanlifnmetetleailanialszauandrdalunisinmgs
nangihenfnmaiaslen 2.23 win (Adjusted OR = 2.23, 95%Cl 1.12-4.38, p = 0.022) kA
k7 dl Y @ I 1 dlv 1o @ A o ya di/ a =®
dayalunan 6 wansliidiuii lunguninuligiaidndouaecdfnmeietlengedy
Foraz 15.96 TnNNINguinEddandvinga (Fasaz 7.51) Seaennfasiuimdmed
9 dl A dl = a dill a IS o o0 @ Y n:lla d’lj
wazane’ Inuddilaenlaifinnsfiamaiatledsanilaniainmdiagenangioansaime
aleana 5.84 Wi (Adjusted OR = 5.84, 95%CI 2.62-13.05) Laz@anAdadiu Mekonen
warAniE™ GeRiududinnazinmadan TBHIV inANAssananisinelidiia 2.65
Wi uazidnIIANg T RAANeENTasas 69.90 TTIAT WATADLE'® NUANIALNTEY
nasnieletleddansanNlidialunnainwgens 13.40 Wi sanvivaenndesiunig
AN®1789 Ssentongo wavAM: TuilszmAgiuan® waz Zenbaba wavane lutlszing
a = 26dl 4 a di/ a @ o o o n:ll | o & o o
witelle”™ Anudnsinmeetlaniuiladad A ndnasanadninisinmdnlsn
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nalnfienagsunanasfnaaie meradeetleidaalindduiuesiameanas
Tnaannznvinga1uees CD4 T-lymphocyte v ligLaed mw;wmmm‘immniu BELLE
Aovteanaleniasan waziilemadedanszuinansinemganingilannlsavily Anvids
Hpndudeulunistinnsdanisen ﬁﬂQﬂﬂ@:Nﬁﬁ@ﬂgﬁ‘/Uﬂﬁﬁﬂu%%‘/@ (ART) fiuendne
Folanatihation 4 sumunfentu Basdaniainainslaifelizasden deuasennusan
Halunisinwuarnadninisinwnlussazens waznisindisenssudngensinuindsn
wazensinulaia

ANNANAUEszUIsEdRnsShendnlsaduaudFalunissnen
m@miﬁﬂmwudﬁQ’ﬂwﬁ%ﬂmfmiimﬂuﬂ%mnﬁiﬂmmﬂ@mummdﬁL"?@Iumﬁﬂm
snnnirgtlaefipeldiunsinendalsaunnian 1.96 ¥ (Adjusted OR = 1.96, 95%Cl
1.05-3.65, p = 0.033)

HAFNNA1NEDAARRITLANNAFIUNTITLUAZABAANBNTUNTITLTRIATTAT LAZ
AtUL " ﬁwud’m@;mﬁLﬂﬂ%ﬂmmﬂ'@uﬁmwLﬁﬂﬂuﬂﬂﬁﬂmiﬁd%% 4.10 W1 uae

1%

Charoensakulchai LazAME? AinUAMMEERNTY 2.00 winateliludnAty (p=0.036)
m“ﬂmimmaﬁﬂﬁiquﬁﬁ;iﬂQﬂﬁmﬂ%ﬂwﬁm‘immﬁﬂuﬂﬂLﬂuﬂ@;mﬁﬁmmsﬁu%u
10413Ag9n97 B1adlszdRIIAEN sudszmuenlissiiane finasResaenadesiunig
AnEaa9 afny oyt fnudndseimnmsinendnlsauntewdulade Lgﬂﬁﬁﬁﬂﬁﬂgﬁi'ﬂﬂﬁﬂﬁm
fulsAneevatzawIu (VDR TB) taeifiaaside 13.97 i Vi’ﬂﬁﬁﬂfmﬂ@;uﬁﬁ@ﬂ%@m
enfiflannududeu srazinanenaudy LATIIABINTITNUAENGININUNGATUIN HANTT
AnmHasaTayul i ae il mnssnedulsaneusasléfunisiaauatnding
FndoudEunsinm fnnlszfiurnadaientsnagn nsesn waznislineuaues
slan1einm ieifialengaaudiiazesnisinenlussezen
fadalinuanuduiusiuanudiialunisinm
miﬁﬂmm%\aﬁiﬂwumwzﬁ”wﬁuﬁ‘@maﬁﬁﬂﬁﬁﬁ”naliwdmmﬂq shwiinga uaslsaiun
smufupNd s lumeindnlsaten Gauansneanuaniafineaes Xu uazans’
ﬁ@xuqd’]meﬁmﬁmmm@mé’mmm 1.28-1.37 Wi LATAAIZALEN rifampicin a938AY
53 9178 MUIGER9 s INe LA HUN® g daman 5.21 Wi Avnauan
ANAINAIRNIANAAINANHUzIaNIzeengusnet e lulsane L anszUningn Saflszuu
nsfinauiianetsiaifie fadtinaniznieinlie wazifinguaianiadndaugua
firlag vildanunsnanuansenuvasiladeidaeinanasanasngniaine uananii
sruuflsluunangudetenaldifisaeiiaznamanupauuananmneads uidiazd

& (5=

L1 TN aaANNANNUS L ARN
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‘Emmgﬂm@mﬁLm“']xﬁﬂ@ﬁﬂﬁ'ﬁmmzﬁ”mﬁuﬁﬁummz@qL?@sl,uﬂ'm"msrﬁmimﬂm
Taeldanis Multiple Logistic Regression wuqn dfladeaasy 3 fladefignunsnrinune Ay
dn3alunisinenliaeeddsdAynieana Lauwn

1. wAnde Aleniadszauaindnialunisinegeandameeie 1.87 win
(Adjusted OR = 1.87; 95%Cl: 1.08-3.24; p = 0.026)

2. miliRndantled Tenadszaunudidalumssnnganddiheinae
aled 2.23 win (Adjusted OR = 2.23; 95%Cl: 1.12-4.38; p = 0.022)

3. mainmdnidsadiunfausn flanalszauanngiialunieinegandigilee

]
=

Meglafunisfnendnulsannnen 1.96 Wi (Adjusted OR = 1.96; 95%Cl: 1.05-3.65;
p = 0.033)

Tusnizfienglsiiiu 65 T vhmindaunnndn 40 Alansy waznslalilsawaman
Tainuaouduiusiuanngddalunisineetinaltiid Ay drudueiiinisniaanisldng
1sz@sAang (ADRs) wum@mmmmﬂuwm:‘vmﬂ@’mmﬁ‘@mv 15.78 (80 AN 507 eatd))
Tneanuunidumnnisal 94 A5 pnnafnugiRnIenlgefiqaassdusuusn Ae duuien
Ny (FReay 36.17) WATN1IEAUANIALANEN (FR8AL 34.04) AMNANAL

fayassnangansniillllunsdansasdiloanguide mnsuaunisfinnugua
wazisuaNImInIsdaiuA g lun e Idathamsnzay suazivllgnindia
dsz@nininnisacuandnlsanazeanszdunmuninnisguadiaadndsnlueume ldsaly

nsAnmHdqeuds tdur nislddeyaasesdilaeiiliinslulsmeagudi
Nevuugudeyauaznassiowdidnnsetind denaldaziiaunadninisinulunl s
A u@ﬂmﬂﬁuﬁqﬁmmmﬁq'aﬂ'w,ﬁmw'azﬁﬁm"m’]ﬁLmﬂxﬁLL@ﬂ%mﬁﬁamm@ﬂI@%mﬁﬂww
@muﬁ'@@m%m%wmmﬁ@é“ﬂmusl,um@ﬂﬁ‘:l,ﬁuﬂﬁﬂﬁﬁuﬁuﬁ’ﬁumwaﬁ’ﬁL?@mmmﬁmﬂﬁ
anififesnimresnsAneniidunisineuuudeumdeanisamenaiien anaidaya
arymavizadayaunsiaulslianysnl wazliaunsnmusndayailadsdrAtyunalsznis
16 i ponganialunisfudseniuen nazlnauinis miqumﬁ' nanuneanaged iudu
feenafinasiannugdiianeansinemly

anuansiseideianeuuzAase il

1. mﬁwmiwuﬁmmm;’jﬂqm“m‘imﬁﬁmmL?ﬁ"mﬁiﬂmﬁm:rﬂs\idﬁL?@é?uwiﬁ“'u
Funsinen Tnsamzgihememne filaefinndaerledsm wazfheing|AFunsinm
Faulapanrieu Wesanidunguiduu infauanisinenlidiagendnguau fenasld
sumsAnnnetnalinddauazseiieasausEuntsinm
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2. AanNLnUIsndrnslunisiamnuausandalunisldan (medication
adherence monitoring) Hilaeidnilsnanifugeslafuesaiiaailuszazinaiuiu nsinniu
neldenlnawndans nisldadaneunaaiunislden waznisdss@uilyainniglgen
agvaiane anadiaann1saeLaziinliantamuguFalunnainenle

o v a L o dln dgil a dl

3. avsdnlilszuuAnnNiaedulsanfnmalenlansaNL ILIYINNISG LHEIAN
¥ 1 dgld o o (-3 £ 1 1 dl a d9‘J al K = 1
gilhanguiileniadnudiadeandinguilifameiaslen Asaasinislszaiuanuson
Auszndeadtindulsa adtinandnulada waziuavarandadn ialigilaalsunisgua
BENIATALAGNTIIAIUNTINE N19AARINEINTTIHALEAIAAINEN LAZN1TRUETHAYN
onslalunnslden

o o Y

4. pasliponudndnyiuguseneelaiunisinednlsaunnen iwesandilaangu

o U
v

a’ljd o o @ & 1 allo/ 2'/ =2 = a o o
tilaniainmdfateandifilaeninefluaiauen savsiinnsdssiliudszdfinisinum
WAin awgreansinun lididaluenen Anuidassianisnesn wazladududanunanads
HAFaAYINTINHaluN19iNE eaauRunITgLaTNNzaniuayAAs

5. AostidayaeinisliiedszasdannansuindsalUldluniainsyfaas ety
tloyrnannnislden aannisfinenuannislaifalszasdanansiuiulsanansdsenn Tng
NNZRULRRILATNNEALENIALAINY TNenadanasian1agaen NaianugRsen vive
N31NA8N AILAYINsEULAARINEINTT IR sz asATeInLaznnsliAo N EunF e e
IansnaeeueInsiinUngldet1esaniia

faiauannzdmiunnidenissial

1. avsAniladeufnungAnssunazdsaniidn nsAnwafilddayaanniar

= 2 o o 1 a o all IS | o0 @
suileufiaunds Mlildannsadssiiuiladaunatlsznisnenadinasemanugnialunig
Fnunld 1 seAunaAnE eld e N1sguUyLE nshNLeanaged N3 kdanTanGn
nsatiuauuAINAsaLAid LazszAuANdNialunislden Genadluiladaddnysdons
n135NE
=2 [ ¥ 1R & ¥ o a K

2. AasAnmiladudnunisldeuazeinislinslszasdainansiudalsaludean
di a 1R & o dl ! A
Welsziliunansznuaesainisiiielszasdainen nstiuulasugnaen uazaaudanile
Tunsldesenadngnising deaziludayadiAnylunisimuissuuisuiandansss
duiugieednlan

3. ArinsAnE LU lUd1entia (prospective cohort study) Waldaunsaliu

¥

fayalinsudounazandaaninesnsfneuuudeunds seanaiiioydeyagonavse

u
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doyalianysnilungsziou souisanisofaaniladenasunlassendnanisinen s
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LANAITA9DY
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World Health Organization. Global tuberculosis report 2024. Geneva, Switzer-
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naadnulsn nsnAtLANsA. wauU TR TN99TALTR Aunnssesnuilsn sves
712 (W.A.2566-2570), ngamne: dnmenanile woushlng, 2566.

nasinulem nanAauAnlsn. wuInenisacuRndlsrlszmalng w.a. 2564,
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anwananlaneun lal2563
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Epigenetic Therapies

Somchai Bovornkitti, MD, FRCP, FRACP, FACP
The Academy of Science, The Royal Society, Thailand

The discovery of DNA in 1953 marked a turning point in genetics. The completion
of the “Human Genome Project” In 2003 allowed for the sequencing of approximately
3.3 billion nucleotides in the human genome. Following the project, genes could be
sequenced and reveal which gene is responsible for which disease, thus making
it possible to diagnose, treat, and prevent diseases from cancer to heart disease.

Other significant outcomes of discoveries was the emergence of epigenetics
in 1942. Epigenetic marks such as DNA methylation, histone modifications, and non-coding
RNAs play a central role in regulating gene expression without altering the DNA
sequence. Beyond genetic variation, epigenetic mechanisms provide a regulatory layer
linking environmental factors, cellular context, and disease susceptibility. Alterations in
epigenetic marks can disrupt normal gene expression pattern, contributing to cancers,
neurodegenerative, metabolic, and immune-mediated diseases.

From Kankaya S, Dincer Y. Epigenetic marks and promising epigenetic therapies.
Academia Molecular biology & Genetics 2026; 3: 1-16. https://doi.org/10.20935/
AcadMolBioGen8132.
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The One Health Concept

Somchai Bovornkitti, MD, FRCP, FRACP, FACP
The Academy of Science, The Royal Society, Thailand

For centuries, it was assumed that human health exists independently of the
health of the planet. Current, growing scientific evidence has revealed a deeply intricate
and symbiotic relationship among three major global issues; environmental pollution,
the loss of biodiversity, and climate change. These are now understood to be powerful
driver of disease emergence, spread and severity. The paradigm shift to the “One Health”
concept recognizes that the health of people is linked to the well-being of animals and

the quality of the environment.

Environmental pollution may affect the immune system, making living species

more vulnerable to infectious diseases. The COVID-19 pandemic highlighted that link.

Biodiversity loss, according to the dilution effect theory, can increase disease
transmission. When biodiversity declines, “super-spreader” species that are effective at

transmitting pathogens, such as rodents and bats, increase the risk of zoonotic spillovers.

Finally, climate change exacerbates these issues by expanding the geograph-
ical range of disease vectors, such as mosquitoes, and by creating extreme weather

events that can lead to outbreaks of waterborne diseases.

Hence, a multidisciplinary approach is fundamental to addressing these
global challenges as well as the need to raise public awareness. Among these,

artificial intelligence-based technologies could play a leading role.

Document Cited:
Fattorini D. Environmental quality and global health. Academia Global and Pub-
lic Health 2025:1.https://doi.org/10.20935/AcadPHealth8043.
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Mitotic Poisons in Cancer Therapy

Somchai Bovornkitti, MD, FRCP, FRACP, FACP
The Academy of Science, The Royal Society, Thailand

Cell proliferation is a fundamental feature of tumors, as cells undergo an ordered
event collectively known as the cell cycle. Therefore, checkpoints in mitotic division has

become target for anti-cancer therapeutics.

A comprehensive review of the literature covering studies on cell proliferation,
the mechanism of cell cycle regulation, mitosis, cytokinesis, and anti-cancer drug
development were extensively perused. Mitotic poisons, including taxanes, epothilones,
colchicine, vinca alkaloids, berberine, laulimalide, and pseudolaric acid B, were
identified.

Conclusions: microtubules, mitotic kinases, and kinesin motor protein could serve
as targets for the development of mitotic poisons as pharmacotherapy effective against

well-stratified malignancies.
Documents:

Khalil Mohamed AA, Essien-Baidoo S, Boye A. Natural product-inspired mitotic
poisons in cancer pharmacotherapy. Academia Drug Development & Pharmacology.
2026; 2: 1-17. https://doi.org/10.20935/AcadDrug8351
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High Risk of Autism Among Siblings

Somchai Bovornkitti, MD, Hon.MRCP, FRCP, FRACP, Hon.FACP
The Academy of Science, The Royal Society of Thailand

According to a study of siblings in families with autism, among 664 children who
had at least one older sibling with developmental disorder, the average risk of autism
was nearly 19 %. Kids with more than one older autistic sibling had an even higher risk
of the disorder, i.e. 32%. Although the fact that genes play a key role in autism risk,
other environmental factors shared by siblings, like influences in the womb, may be
important as well.

On the basis of the above findings, it is recommended that doctors closely mon-
itor younger siblings of autistic children to pick up early signs of the disorder, e.g. an
unusually large head circumference or missed milestones in language development and
communication skills. Early detection and diagnosis of autism can help children take
advantage of therapies of some of its symptoms.

Cited by Alice Park. Health & Science. Time August 29, 2011; 178(8): 15.



