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Abstract
Background: Tenofovir disoproxil fuma-

rate (TDF) is the first line agent in the treat-
ment regimen for patients infected with human
immunodeficiency virus and/or chronic hepatitis
B virus. It has ¢ood efficacy with low resistance,
and is administered once daily. However, the
drug may cause nephrotoxicity. Therefore, in-
formation of the risk factors associated with
nephrotoxicity induced by TDF may be useful
in the planning for prevention or monitoring
patient who may develop drug induced ne-
phrotoxicity.

Objectives: To investigate for the risk fac-
tors associated with nephrotoxicity from TDF.

Method: The retrospective cohort study

SuUnAI: 24 nuN1iUs 2566

© 102 ©

unly: 6 dgureu 2566

ABUSY: 25 dguiegn 2566

Soontornpas C, Mootsikapun P, Soontornpas R



MNIATNFUATIUITNEIUNE
U9 33 aUUN 2 WA, - &.A. 2566:102-111

wosduiiniy  Ingusadumaanduitesalagina
msviuvedlaiianamionisiiaunulalugulasy
uaziinziteyatladedeiiauiusiuninAniy
aalaanelnelvanionoeslaiaina

wan15398:  fheiieaunsAnyIiTIuay
320 978 o7ekade 43.5 + 12.6 U Falvgiiduma
18 (So8ay 62.5) aenigiovled (308 78.4) uas
Igg1uuindy 2 U (Segay 84.7) wugleniniema
ln 26 978 ($oea 8.1) taseidesnisuniusFunIsiin
wioln lun orgdaus 50 THuUlY wasmsldsuen
gugalusiion

ayuna: JhesauieeiiAaiusiolanainis
9 TOF Inedlifseidesiisuniusiumsiiniivsals
2 st suduFenasiéhsy Suasiansnisldelug-
theidorgaus 50 Tiuluuazgaeildsuenduds
lusaieqecilnade

AdAgy: anudufivaolaaine; Alulides
N13531989UNAY:

Waty aunsnid, Ay yedniug, S¥gaws aunsnia.
Hadvidvsvesmnunduivsiolalugtaeldsuoilulndes
IalgnsonTaguisyn o Iiawmmamaaqﬁ%uqq. EREGUN
WNAYNSSULSINGIUNE. 2566;33(2):102-11.

unin
Mulndgslalanson@arlunsn  (tenofovir

disoproxil fumarate; TDF) L?;Juméhuh%’aiuﬂaju

nucleotide reverse transcriptase inhibitors (NRTIs)

NlAFUNIITUIDININBIANITDIMITUAZE1VRIANSTT

Uaduidesvasenuluiivselaludienldsueilulndes
Iolansandayuisn o lsameuanfeniidues

of patients receiving TDF at Srinagarind hospital,
a super tertiary hospital, was conducted. Data
including patients’ characteristics, medications
and laboratory investigations during 2018-2020
were collected from electronic database. Ne-
phrotoxicity was assessed from the occurrence
of impaired kidney function or Fanconi syn-
drome. Logistic regression was used for analy-
sis of risk factors associated with drug induced
nephrotoxicity.

Results: There were 320 patients in this
study. The average age was 43.5 + 12.6 years.
Most of them were male (62.5%), had HIV-infec-
tion (78.4%) and used TDF longer than 2 years
(84.7%). Nephrotoxicity was found in 26 patients
(8.1%) and risk factors associated with nephro-
toxicity were age > 50 years and protease inhi-
bitor use.

Conclusion: The incidence of nephro-
toxicity after TDF was low and 2 risk factors
were associated with nephrotoxicity. Therefore,
patients with age > 50 years and protease inhi-

bitor use should be closely monitored.

Keyword: drug-induced nephrotoxicity; tenofovir
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waglusnsu SPSS version 26.0.0.2

sunsunsaiunuide
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anwaul) 1sasau (Anusulalings wmu vsele
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1.2 doganslden loun szeznanilasy
TOF mslésuendudaiusiea wavmslauendui
odufivaola i erannisdniauiililvasie-
5086 EJ’WTW%%W (amphotericin B, aminogly-
cosides, cotrimoxazole, acyclovir) g1A1U renin
angiotensin system

1.3 doyanaviosuuin1s taun deyaan
fugruesihelugne 3 eudeu uasdeyands
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lymphocyte count
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chi-square test %39 Fisher’s exact test
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&

it (Savaz)

Joyaiugu QGHIRRERN innusaln Liifanwsiala p-value®
(n=320) (n=26) (n=294)
LN
%8 200 (62.5) 14 (53.8) 186 (58.1) 0.342
AN 120 (37.5) 12 (46.2) 108 (41.9)
219
<307 47 (14.7) 2(7.7) 45 (15.3) 0.235
30-39 U 68 (21.2) 4 (15.4) 64 (21.8)
40-49 U 96 (30.0) 6 (23.1) 90 (30.6)
50-59 U 79 (24.7) 11 (42.3) 68 (23.1)
>60 U 30 (9.4) 3(11.5) 27(9.2)
fyduanig
<18.5 NN./A3.4. 39 (12.2) 6(23.1) 33(11.2) 0.112
18.5-22.9 NN./A3.4. 158 (49.4) 7(26.9) 151 (51.3)
23.0-24.9 AN./A3.4. 51 (15.9) 4(15.4) 47 (16.0)
25.0-29.9 NN./AT.4. 56 (17.5) 7 (26.9) 49 (16.7)
>30.0 NN./AT.L. 16 (5.0) 2(1.7) 14 (4.8)
ANT5TINUVRelR
> 90 wa./udl 202 (63.1) 190 (64.6) 12 (46.2) 0.806
60-89 1a./u¥l 109 (34.1) 97 (33.0) 12 (46.2)
30-59 1a./u¥l 9 (2.8) 7(2.4) 2(7.7)
Tsafnondn
orled 251 (78.4) 19 (73.1) 232 (78.9) 0.488"
Ifanusniaud 85 (26.6) 7(26.9) 78 (26.5) 0.965°
Weoslsn 16 (5.0) 0 16 (5.4) -
Tsasedslifnde
Aaiulalings 39 (54.9) 6 (54.5) 33 (55.0) 0.109°
UMY 23 (32.4) 3(27.3) 20 (33.3) 0.416°
Tmesess 9 (12.7) 2(18.2) 7(11.7) 0.161°
szuzandilésu TDF
<19 19 (5.9) 1(3.8) 18 (6.1) 0.839
1-2 ¢ 30 (9.4) 3(11.5) 27(9.1)
>29 271 (84.7) 22 (84.6) 249 (84.7)
msléSuendudalusiies
Iasuen 28 (8.8) 5(19.2) 23 (7.8) 0.063
Tailasuen 292 (91.2) 21 (80.8) 271 (92.2)
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it (Sevaz)

v

dayanugiu NEUAIDENS Wanuraln Tiinanwenala p-value®
(n=320) (n=26) (n=294)
Uszinldsueniiduiusiola
ailesu 264 (82.5) 21 (80.8) 243 (82.7) 0.789
16150 56 (17.5) 5(19.2) 51 (17.3)
NSAIDs 12 (3.7) 0 12 (4.1)
ACEls 21 (6.6) 1(3.8) 20 (6.8)
ARBs 5(1.6) 2(7.7) 3(1.0)
Co-trimoxazole 17 (5.3) 2 (7.7) 15 (5.1)
Acyclovir 4(1.2) 0 4(1.4)
Amphotericin B 0 0 0
Aminoglycosides 0 0 0
326U CD4 lymphocyte
<200 Lwad/au.uy. 40 (12.5) 5(19.2) 35(11.9) 0.146°
>200 L9a8/au.33. 155 (48.4) 8 (30.8) 147 (50.0)
Liifidaya 125 (39.1) 13 (50.0) 112 (38.1)

“Pearson’s chi-square 139 Fisher’s exact test
“wguifiouseninsnauidlsauasnguiilsiilsn
CLU%EJ“ULﬁEJU‘JSWJ'NﬂEjMViﬁiSﬁU CD4 lymphocyte
an/asa. = Alandu/msnauns

ACEls = angiotensin converting enzyme inhibitors

NSAIDs = nonsteroidal anti-inflammatory drugs

v a wa A A ~
HANNTATINRIURURNT wazdiiiies 1 s1e7ign
v = I 3 . = 1
Juninawdu Fanconi syndrome waztilasanlid
A58 529LUsAN Wmna wazneamnlutaaizway

= DR = D X o &
luidenveUlsasunnsie dernvaniidaudnduy
ANSUNISUSELIUNISAAAINURAUNRNLANIINANS
avauvas TOF AvlilulneeuesedianuRaunfiau
WHN1IMeYeRaausIMialngIuay  (proximal
tubulopathy)"  Fse1aviliduiugdieiinay
Wuiwsalenain TDF dindnanuduasals aefu
WMEEYN1TINYITIsiinisdensianasinniuna
ayamaieslfuanslugiaenlasu TOF yase

< ) [y =
Wuszer  Ieesvinnisnsiasigduailuimaunsn

ua. = daaaans

a

auv.l. = Qﬂmﬂﬁﬁaﬁmm

ARBs = angiotensin receptor blockers

TDF = tenofovir disoproxil fumarate

wazsioluynifeuiiasainnisiiniiysalnain TOF
a ygj | [ Yo [~ [ =3 < &
aunsauialasaanadbasvenduduannadumou
NSANAUNANTIANRIUURNITYN 3 e 19U
= [ dy [ d' = ) v I~
Weaiulsagessdu 9 Jeraviliasianuandu
Nusolnanetwazluiulunissnevisaunly
Jadurdgesndunus dun1siinanud uie
#alpaNNN1TIASIZRReadRannaladdaRndwuy
L% = ldyd % U S
fauUsnannmsaneil 2 Jade Jadeusnmsene
> 50 U feaenndeaiumsfinyiveniesin gisu
WALOATIAIL NTITLLNWUAIUAZ hag Koh HM way
Kumar S* @so1aidunaainnsiigineiifiongunay
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7157199 2 NaAsetadefiinanansiinfiusalanain TDF meddnannssladafindhuuihlsnd

¥

dayaiugu gt (Fevaz) AMSEDA
WaRedals  ldifanudale Crude OR 95%Cl p-value®
(n=26) (n=294)

LA

68 14 (53.8) 186 (58.1) 0.677 0.302-1.518 0.344
21y ()

>50 14 (53.8) 95 (32.3) 2.444 1.088-5.487 0.030
fvtinIang

<18.5 nn./MTU. 6(23.1) 33(11.2) 2.373 0.889-6.332 0.084
TsaRadanan

wle? 19 (73.1) 232 (74.8) 0.725 0.292-1.803 0.490

I fadusniaud 7(26.9) 78 (25.2) 1.020 0.413-2.521 0.965
TsAsau

ANUAUlaTng 6 (54.5) 33 (55.0) 2.373 0.889-6.332 0.084

VUMY 3(27.3) 20 (33.3) 1.787 0.494-6.465 0.376

TomeiFeds 2(18.2) 7(11.7) 3.417 0.672-17.364 0.139
3%AU CD4 (n=195)

<200 Lwaa/au.4al. 5(19.2) 35 (11.9) 2.625 0.809-8.514 0.108
gndudalusiios

Tasuen 5(19.2) 23 (7.8) 2.805 0.968-8.131 0.057
szezIafileSu TDF

>2 9 22 (84.6) 249 (84.7) 0.994 0.327-3.021 0.992
enfiduniusiale

le5uen 5(19.2) 51 (17.3) 1.134 0.409-3.149 0.809

®Binary logistic regression

95%Cl = 95% confidence interval OR = odds ratio TDF = tenofovir disoproxil fumarate

131971 3 nanslnseiladeidsssennuduiusialaain TOF mealifonnesladafnduuudulsmg

Jasuidns B S.E. p-value  Adjusted OR 95% Cl
Intercept 2,991 0.324 0.000 0.050 .

97 >50 1 0.968 0.420 0.021 2.634 1.157-5.997
Pls based regimen 1.166 0.556 0.036 3.209 1.078-9.548

95%Cl = 95% confidence interval, OR = odds ratio, Pls = protease inhibitors, TDF = tenofovir disoproxil fumarate
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Abstract

Background: Tenofovir-induced nephro-
toxicity is detected from eGFR, urine glucose,
proteinuria, serum potassium, and urine phos-
phate. Serum phosphorus is another standard
diagnosis. Unfortunately, some patients are
not investigated for this latter test as it is not
included in the Universal Coverage benefit
package of National Health Security Office.

Objective: To develop a monitoring sys-
tem that includes a trigger tool and evaluate
its effectiveness in detecting tenofovir-induced

nephrotoxicity.
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Method: Part 1; A retrospective analy-
sis was performed on data from a database
between January 2020 and December 2021.
The effectiveness of the trigger was calculated
based on its sensitivity, specificity, positive pre-
dictive value, negative predictive value, and
accuracy. Part 2; A focus group of an HIV clinic’s
interdisciplinary team was used to gather con-
sensus on workflow improvement.

Result: Among 1,059 visits, 6.98% of them
involved tenofovir-induced nephrotoxicity.
Serum phosphorus functions as the best trigger.
When this trigger was used along with eGFR and
urine sugar, the efficiency of trigger tools is 100%.
The focus group resulted in the development of
a procedure for monitoring serum phosphorus
levels in all patients whose tested positive for
proteinuria or sugar in the urine.

Conclusion: Urine sugar, eGFR, and serum
phosphorus, all can be used to detect teno-
fovir-induced nephrotoxicity. The workflow for
monitoring tenofovir-induced nephrotoxicity has
been developed through interdisciplinary col-
laboration, and as a consequence, it is straight-
forward and efficient, which can increase

patient safety.

Keyword: adverse effect detection; nephroto-

xicity; tenofovir; trigger tool
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a b
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diagnostic test HNaau
False negative True negative
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% sensitivity = x 100
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% positive predictive value = x 100
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% negative predictive value = x 100
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prevalence = 0.05 (29nN13ANYIUBY Scherzer WagAuy 2012)
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A n = - = T779.67
0.025% (1 - 0.05)
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Abstract

Background: Favipiravir is an antiviral drug
used in Thailand to treat coronavirus disease
2019. Since it is a new drug with complicated
administration regimen, monitoring of patients
receiving this drug is required.

Objective: This study monitored drug
compliance and assessed adverse drug reac-
tions of favipiravir.

Method: This descriptive study was con-
ducted retrospectively in patients infected with
coronavirus disease 2019 who received favipi-
ravir and participated in the self-isolation pro-
gram. Medication record card and QR code for
the Google Form (G-form) questionnaire were
given to patients. The pharmacy department’s
LINE contact was also added to patients’ con-

tact list. Patient monitoring employed combined
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anusdatunisitearainishiisusyasnannininsies
lugUaelsadnaelafalalsun 2019 suusslesluszuu Self-lsolation

method of G-form questionnaire and telephar-
macy to collect information from patients, while
patients’ basic information, vaccination record,
and underlying disease were provided by the
hospital’s database.

Result: Out of 410 eligible patients, 56
were excluded due to loss of follow-up, lea—
ving 354 patients. The mean age was 36.9 years
with standard derivation of 16.1 years. The 215
patients (60.7%) were female. Patients who fell
under the 608-group comprised of 24 patients
(6.8%) of age 60 years or older, 10 patients
(2.8%) with chronic respiratory diseases, 3
patients (0.9%) with cardiovascular disease, 70
patients (19.8%) with obesity (BMI >30 kg/m°),
2 patients (0.6%) with cancer, and 10 patients
(2.8%) with diabetes. Patient monitoring found
that 308 patients (87%) had good drug com-
pliance, while 46 patients (13%) had poor com-
pliance. The most common adverse effects
reported were nausea (20 cases, 5.6%), anorexia
(20 cases, 5.6%), and diarrhea (19 cases, 5.4%).
Four patients developed rash that required drug
discontinuation.

Conclusion: The combined method of
adherence monitoring is an effective tool that
enables quick and appropriate assessment and

management of adverse effects.

Keyword: favipiravir; self-isolation; telepharma-

cy; coronavirus disease 2019
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2. QR code Anmun1sly favipiravir AeA1s
pouNUUdBUAIN G-form Tufudl 2 way 5 veens
Fuusgyu favipiravir (gﬂ‘ﬁ 2)

3. ThfiudTluseundindy LINE Official
Account (OA) “Pharmacy.kemh” vulnsdnviiiatie
wieltidudemadeansiunduns

4. FUrefinsanunsidendenuosmsun
fifuunarldsunsuszdivlenaiataywannnis
e Taedldwudgmnsldenasduganisianiu
uaaddgnisldeazlasunisfanunisinsdng
dugtheiliseaunsldomuidmun  agldfu
Tnsdwiinnunisldenediedes 1 afiie ndsdu-
Usgymuenasu 5 1

5. gIUTINIDING

5.1 81U59M191713 Jiviglerguinndi 15 U
- Paracetamol tablet 500 mg
- Dextromethorphan tablet 15 mg
- Cetirizine tablet 10 mg
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e - Simethicone tablet 80 mg wudlgmannisidendidssiiasiinanuliivasnsde
= - Indous Wnd¥nsazAnsandugUrsuazUszauuiuLnmg
< < v 4 .
= 5.2 41UTTNIBINT  Wnegtaenivie  sely
& Wi 15 U n13suTIndaya
‘g’ - Paracetamol syrup 100 mg/mL, nsfnwll sruTandeyanugiuvesdiae
:§ 120 mg/5 mL, 250 mg/5 mL Usziinslasuiadu Jszdflsaussddn a1ngiu
"g - Cetirizine syrup 1 mg/mL Joyadiannsednd vedlsmeruiagmainsel ann-
= - Domperidone syrup 5 mg/5 mL nMalng ﬁmﬁmw%’ayjamﬂmsammu'gﬂu:uu
- Guaifenesin syrup 100 mg/5 mL wannay lown deyaniusiudielunssuusenu
- INADUT g1 Tayan1nshifielszasAainnsiuuseniuen

FUaefinouRuUs I8N UUTENINeY  deyalymannnislden swfsdeyamslidiuinm
warernshifisUsvasAmenuiosiiu Gform vzl fuen Teesusdeyafifiieneunuunenuns
sTuuBeUNIUNgUINdYNIERARNMESEUY LINE  Suusemugiuaze1nslifisussasAnienuie i
notify fs3Uil 3 mndihefonslifisszasdvio  Gform mstnsfwiiRamuiiae waynnsdeansiy

AnuaINRNDTaYANTIUYsEVNUEN
s lsadszse @ Sudszvnuenu
Unéi

ANsfieauFavipiravir:
HN:0M171018

wasnsAwid msufinsianau :

aiapavesuhsalaiavivinule
U
1 Favipiravir (W3As1305)

SJuil Tidayandesudssynue :
Juit 5 (uﬁumnuﬂ'\ﬁaaaﬁ"m)

vihufgidsenaiiessulssvinusia
\ilavasy 10 o : iAW

seninerisudssvnusvinudionns :
Lifiannsfiedné

ANMUFULTIDDIDINTAADT U
sudszvnuen : hifansaedns

vinudusudszmusnaudaviinig
P :
Taidn

anuaihlruawasnITsUYsEVNUL
s lsmlszsich : Liflsadszan
shvisiovsuUszvnuuisioliloy

+ 0@ K ©® 9

gﬂﬁ 3 111199 Line notify favipiravir
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LoUnad LINE s1eaziBondil
. Ausmdialunissulseniuen
FUTIUayanusdalun1sTulTENINe
aulszLavnUenulisnie (non-compliance)’

[

N

D

1. ftheliluusmaludsunme

2. flhevgasuussmusiude snifntuly
Fureidioddendunaiuny (omission of dosage)

3. gthefudsemueiin  gUaeldenniuiinis
nsen15hieIRn route (error of dosage)

4. gihesudssmueilinssian Suusenu
limangan Wy eiifesiulssmunouriosing us
A U85UUTENUNAI91MS (error in the time of
administration)

5. gihevganisinwiedies 1wy e
fudsgmugujiugliasumudiuiuiuwng
mvun  gUiengaerinmanusulaingaes (pre-
mature discontinuation of treatment)

- Uywrannasldien

wlsUssamdamililentuen ™ Tased

1. fthelalléFueniiaslédsu (untreated in-
dication)

2. ﬁﬂaaié’%’umﬁhjmmz (improper drug
selection)

3. JUaglasuruingl  ANULSIURdET N3
U3mseniliimanzay (improper dosage form)

a. FelaildFuemuummdds samdernu-
AaALAREWYNE (failure to receive medication)

5. JUaeiinenislufiaUssasdannnislden/
9IN15U19LAYY (adverse drug reaction/side effect)

6. §Uheindunsisenainel (drug interac-
tion)

7. ﬁﬂwié’%’umﬁhjﬁﬁﬁaﬁﬂ%’ (unnecessary
drug therapy)

8. fiheld¥usnandeu (duplication)

9. Bu 9 (miscellaneous)

anusdatunisitearainishiisusyasnannininsies
lugUaelsadnaelafalalsun 2019 suusslesluszuu Self-lsolation

. NMIABULUUABUAINAIYAULDINIU G-form
nsnsinsiannugUag (telepharmacy)
waznMSARANSHIULEUNAATY LINE

swam%amﬁ’mmﬂugﬂﬁ 4

NANISANEN

1. doyaviluvesiioe

Uit dmmsinuioun 410 919 3
fUhsgndneendiuiu 56 519 esannlianngn
Aanalle widedthednnau 350 19 o1giade
36.9+16.1 U wwemdls 215 918 (Fosaz 60.7) {Uae
naw 608 lun fthefifieny 60 Frul 24 518 (Soe-
az 6.8) lsamadumelaiiess 10 10 (Govaz 2.8)
lsavilanazviannidon 3 18 (Sowaz 0.9) lsadu
(BMI 11An31 30 nn/ms.aL) 70 (Sewaz 19.8) ls
uz159 2 519 (Fewag 0.6) lsAwumau 10 1o (Gou-
ay 2.8) lasuindutesiulsalain-19 $1uau 4 19
164 579 (Soway 46.3) 3 1y 108 518 (5p8az 30.5)
2 u 40 519 Geway 11.3) 1 10w 10 578 (Sewas
2.8) daldlasuin@u 15 19 (Soway 4.2) wayludl
foyaindu 17 10 (Govas 4.8) fuandlunissi |

2. 9nshinsUszaInaInnIsiden

ansldfislszasaiinuves lewn pduld 20
518 ($osaz 5.6) {ea1ns 20 318 ($osas 5.6) Vies-
e 19 318 (Seway 5.4) viewn 14 518 (Segay 3.9)
wutheiiniudwau 8 518 (Fevas 2.3) 1 4 51
fiAniuaufomeyne B0 2 518 JuusEMUB AT
FIUAY @1WNTDSUUTEIU favipiravir AUATU 5 Tu
an 2 519 elaedlaglidedlgouiun fAyseas—
Boalunisiad 2

3. arnusaudalunisldewazdynain
msldnfing

Mngteiiinnuldvionun 354 518 fiae
308 579 (5egag 87) dAanusiudslunisldenffe
Suusgmuegndeuazanlinandeuiunin
30 w1 wugUleddamn non-compliance 31U
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LuUaaUaIN G-form uazA1a1u telepharmacy

1L wwidneelsmeruia (giviheesemiledeyuvnsuuu 1w O-M17-1001)

yiavpsgiulisaaInnyinulesu

= N N

TauwsnvinusuuseyuesulSaiioasndin

¥
=]

5. a7 3-10 vihusuusemussuhSaileasidia

6.  nulgiiganenazsuusenuaetiesnsu 10 de

Tunliteyandsiudsenuedulida (Jum 2 uag 5 veamssuusemuen)

(nselwuneliine Wy e dsudingn daesuusemusiulrRndawwngyiu)

7. Musuusemuglansaiavsenannmaouliiiuasatiluars e bl

8. MMuAuSuUTEMULNNGeITinIsTILLBeInUa R LA luA1TI9SUU SE U o L

9. syuInansuUsEmuedulisavinuiiennisseseluinseli (mauleuinnin 1 99)

rauld/elew/ende/deeny/Mown/fivies anvieyUinds/Unlaglasanueln/Aug/

muan SuRUInua wnelafade/ldfionsinunf/du ¢ syy

10.  viddninensiiiatundssulssnuendnulbsaivinulugusannifeadiedn

11, dwsuiniduindgeey 1545 3 vihunswuvselddeivialdlugudesewinesisassd

12, vihudaSuusemueninulsalseandiegrsadnauansalil

13, yhusudssmuesiasy ayulnsvsely

14.  nyanssyviinvesenaasuuavayulng

15.  TUAkuasnsfnyid msuRnsandu MnvinussansaauauiiefuaIni1siasdeindusinistnafes

vosedulatanioll anunsassymanuisiniuEns

5UT 4 uuugauniu G-form wagA1a1ul telepharmacy

46 58 Tnefiduau 33 18 (Fevaz 9.3) A¥udsenu
ggnFsLAlAIAMIALARBUALNT 30 UT WAzl
Sutsznuen 8 18 (Fevay 2.2) Sulsevuendaile
AndWIY 3 918 (Fewar 0.9) lfuusemuen 2 51g
($ovaz 0.6) Jgyminsldenduing leun guaelesu
enindiou 3 ads Tnemuvararsen iaaniiaelisy
favipiravir 9nlsaneNUIBBULEIN 3 518 Jaymndne
gfind L 1 asa uianinsofnaaligiheuniue,
Iewazitelsivne Jyvunmddeemunasiiuly

TugUagimidnunnndy 90 an. 3 518 Yymseyis

THoruaania 1 51 esanunnditiufindoyalu
vneUnAdusuitasthmiingy 90 nn. ustae
Sudsmuenligndoaiesangiiefusemunia
Tnssuusenuen fauandlunss 3 waz 4

4. (GosilyidUSnwsu LINE OA vasngu
NUNFUNTTY

Eﬁﬂwnﬂi’mﬁlﬁ favipiravir aglasuALuzn
1% add LINE OA vesnguaundunssy deldidu
goanstunisiaunisiulseniuen lngasidou
WgUiesuUsenuegian 8.00 U uaz 20.00 w.
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13197 1 Yoyaviluvesiae

taya 31U (Fo8az)
LW
9 139 (39.3)
VAN 215 (60.7)
918 (Mean, SD) 36.9, 16.1
2-51 1(0.3)
69 U 20 (5.7)
10-19 ¥ 28 (7.9)
20-29 ¥ 82 (23.2)
30-39 U 68 (19.2)
40-49 U 60 (17)
50-59 U 71(20.1)
60-69 U 20 (5.7)
70-81 U 4(1.1)
n&ax 608
91 60 VTl 24.(6.8)
TsamaiumelaZess 10 (2.8)
lspinlanazvasnidon 3(0.9)
Tsalanedess 0(0)
l5AraonLonaNes 0(0)
15A92U (BMI>30 nn./M3.41.) 70 (19.8)
1sAugiS 2(0.5)
15ALUIITU 10 (2.8)
vianansss 0(0)
UsziRn1saningu
lanwuUsyIRinGu (no vaccination history) 17 (4.8)
luladaingu 15 (4.2)
1 19 10 (2.8)
2 Wy 40 (11.3)
3 19y 108 (30.5)
4 Wy 164 (46.3)
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mMsseaunsiineinshifisUszasd vie doans  Jueildasu 1 5w fhednendeuen 3 9o way
aouaudgmnslden lnedesiiliduinwann  fuaefionisudas 2 518 laesommandanslsien
fign fie aeunmeIMsasdouien 5 918 ftheveiu  wuzthuazUszauauduwnmdiielvinisfnwi
mMsthewdeilosinyhemne 5 1o fwenuinld  wanvau vielnefinwazdadslifleiolvigae

7137197 2 81nshifialseasd/omnnstadesann favipiravir iny @waugdiensneau 354 51e)

2 nsldeUszaea I (Gevaz)
AAuld 20 (5.6)
Joems 20 (5.6)
RNGE 19 (5.4)
N 14 (3.9)
Ay 8 (2.3)
AU 5(1.4)
Unde 4(1.1)
DOULNAE 3(0.8)
32933 2(0.6)
aeLan 2(0.6)
U1nasn 1(0.3)
NeufTue 1(0.3)
Unlddlaseun 1(0.3)
19300 1(0.3)
YN 1(0.3)

a | a ¥ v Py &
A13197 3 AnusiudlelunmisldenvesiUlglunisAnunil

AusNdalunislyen U (Sawaz)
SUUTEMUEAASUAULNNE FIRTII80 308 (87)

Non compliance

SulsemnueldnsuusiaInaIAARoY 33(9.3)
ausuUsEnU favipiravir 8(2.2)
Fuusenu favipiravir BAFUIU 3(0.9)
laisuusenu favipiravir 2(0.6)
57U 354
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%UU?%V]’]UEJ’]@?UG]’]&JLLNuﬂ’l'i%JﬂU’] ﬁﬂLLﬁﬂﬂIUWﬁN
75

anuse

Usgwalneladendulada favipiravir anld
Snundthelaafnidolialalsu 2019 daudd wa
2563 N15ANMINDINTSTITAUTEAIARINHANTSANW
reunthil wuiionslaifisusyasdfinuldven Toud
pduld o1dou nnginluidengs Leulwifuifings
% lumsdnwifiheluszuy selfisolation 1
wdynslivsunandunssunialnaungUiennsig

M wudasnisiineinisliiasyasdgendn
mMsfinwd' ™ Aduutverainannsfinuil §-

71571991 4 Yeymwnannasldeninu

anusdatunisitearainishiisusyasnannininsies
lugUaelsadnaelafalalsun 2019 suusslesluszuu Self-lsolation

Urgaulvg 91991u91n15 lUNIUTZEIAR19AULD
agelsfnuennisldfisusyasdiind ulngidu
DINIARYAY
AMusiolunssuUsemuen  annsvu-
NIUITTUNTIUNUT Tnanedadeiidmananin
suslelumslden’ WedEmssulssmusigudou
HUI8U19T188193 AR N5 Ve sABLA IRl
Sussmueseaunsy lumsanuilalddesns 9
Wletaevi v 3uUsEMY favipiravir sfiunme
Fraupsu sedmstufindudsemuen nsld LINE
Official Account (LINE OA) Laun135uUszynuen
Han1sAnaunuIUaeliaussuiielunissu-

Usgmuenievay 87 AngUhenfnnulanmvun &

Uszianleyvinnislden (DRPs)

37U (578)

Improper drug selection 1
Improper dosage form (dosage too low) 3
Failure to receive medication

WiguuaaIniin 1

NYYINATINUIY 1
Duplication 3
Drug interaction 2
FIPEY 11

f15799 5 ANSAIUSNWINIUTEUU LINE OA

Sesilidinen 1wy (af)
e HERG I 5
uaelaenline 2
APHRRIIIER 3
HUEeINITHERS 2
VPG RM g AT 2

53 14
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Abstract
Background: During 2020-2021, the pan-

demic situation of COVID-19 in Thailand was vio-
lent. Thai government thus announced Decree
on public administration in emergency situa-
tions that made people limit to travelling. Our
hospital consequently implemented a phar-
macy service to mail medications to patients so
that their medications are continued.

Objective: To study satisfaction and
viral suppression of HIV infected patients who
received medications that were mailed to home
in situation of COVID-19 pandemic.

Methods: The cross-sectional descriptive
study including 236 patients who continued
treatment by the holistic care center during 1
April 2020 - 30 April 2022 and received medica-
tions that were mailed to home for at least 6
months. Patients satisfaction were determined
and their viral load were investigated after they
revisited to the hospital.

Results: The participants showed the
highest level of satisfaction at 94.40%. The most

satisfaction item was the mailing of medications
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prevent them from unintentional discontinuing
their antiviral medications in situation of COVID-
19 pandemic. Although average time that they
could not visit hospital was 9.31 + 3.19 months
but percentage of patients who had viral load in
blood not more than 50 copies/mL was 98.31%.

Conclusions: The mailing medications to
home is a service that HIV infected patients had
high level of satisfaction. Although they could
not go to the hospital for a long time but they
still could suppress the HIV viral load.

Keyword: mail service pharmacy; viral suppres-
sion; HIV infected patients; COVID-19
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Abstract

Background: The Ministry of Public Health
has started a congestion reduction project by
reducing the waiting time for patients at the hos-
pital. Patients are allowed to receive medicines
at drugstores network of hospital since Octo-
ber 2019. However, previous studies evalua-
ting the project have limitation to defy indica-
tors for performance evaluation in four dimen-
sions: cost, time, reliability, and potential.

Objectives: To design performance eva-
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luation indicators for hospitals and community
pharmacies participating in the project.

Method: Qualitative research was con-
ducted through semi-structured interviews and
practical performance observations. The sam-
ples were 2 hospital pharmacists and 4 commu-
nity pharmacists who participated the project in
context of network to Chiangrai Prachanukroh
Central Hospital, a central hospital. Workflow
process was designed, analyzed and compared
with data obtained from observation of prac-
tice. Then, the selected variables were specified
and used for analyzing indicators to evaluate
the project. The indicators were evaluated for
rational and practice by the same group of
pharmacists.

Results: The analysis of the workflow pro-
cess reveals performance indicators used for
project evaluation and the possibility of data
collection. The hospital performance indica-
tors comprise 9 indicators in three dimensions:
cost, reliability, and potential. The performance
indicators for community pharmacies comprise
5 indicators in three dimensions: time, reliabi-
lity, and potential. All participated pharmacists
accept the rational of using indicators based on
actual operational data.

Conclusion: The indicators developed by
using available data from routine tasks in the
service system can be used to measure project
efficiency. Both hospital and community phar-
macists accepted the rational of the selected
indicators because these indicators are reliable

and valid, but have no additional costs.

Keyword: hospital; drugstore; key performance

indicators
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Development of Performance Efficiency Evaluation

Indicators for the Medicine Reception at Drugstore Program
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The Efficacy of Using Sedation Protocol on Medication Error of

Proportion Drug Use and Incidence Rate of Unplanned Extubation

9195 Judy, N.U. (USUIaLndasnssy)
NANUNFYNTTU LTINGIWIANTENNTUM
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NanN15398: 1788977519 sedation protocol

WUIINIIAAINLAADUY NEIYiIA prescribing error

in Intensive Care Unit

Chatree Pan-in, Pharm.D. (Pharm. Care)
Pharmacy Department, Phraphutthabat Hospital

email: rxtiderx@gmail.com

Abstract
Background: Prescribing errors and ad-

ministration errors occurred with proportion use
of fentanyl and midazolam injection for endo-
tracheal intubated patients. Nurses caring of
these patients experienced problems to inter-
pret medication orders because there are no
clear guidelines. It was found that these 2 drugs
were mostly used in intensive care unit (ICU).
It was also found that the incidence rate of
unplanned extubation (UE) was higher than the
target. Therefore, a sedation protocol has been
developed. It is expected that these problems
can be solved.

Objectives: The purpose of this study was
to examine the effect of sedation protocol on
medication error, UE rate, and determine phy-
sicians and nurses satisfaction of this sedation
protocol.

Method: This is quasi-experimental studly.
Data of patients in ICU between November 15,
2022 - February 15, 2023 were collected. The

results were analyzed using descriptive statis-
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tics, Fisher’s exact test and Chi-squared test.

Results: After the sedation protocol was
implemented, prescribing error and adminis-
tration error were significantly decreased from
2.68% (9/336) to 0% (0/527) (p-value < 0.001).
The incidence rate of UE in ICU was signifi-
cantly decreased from 13.19% (15.67 episodes
per 1,000 device days) to 2.70% (2.43 episodes
per 1,000 device days) (p-value < 0.016). There
were 96% of physicians and nurses (n=50) who
satisfied at level of >4 satisfaction scores with
the use of the sedation protocol (mean=4.34/5,
standard deviation=0.56).

Conclusion: The use of sedation protocol
can help prevent medication errors of propor-
tion drug use and reduce the incidence rate of
UE in ICU. Physicians and nurses satisfied with

the use of the sedation protocol.

Keyword: medication error; unplanned extuba-

tion; sedation protocol
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aswdauesduszneuiidfnyedmilslunisquar-
theiiltintestemelalunediheing e1ifinisly
Yaglawn e1583ulInngu opioids 19U morphine,
fentanyl, remifentanyl g15¢3utsgan loua engu
benzodiazepines 1u diazepam, lorazepam,
midazolam LLaw’ﬂuﬂfjJJ non-benzodiazepines
Wy propofol, dexmedetomidine’ %ﬂwuqﬁa—
msalves UE ludhsiesas 83-85 luffihefiluls
Sugnsziuvszan® ednisddddengudandinly
sULuudnsduilidaauardmaliinnunain-

U5¥AnSNavaIn15h Sedation Protocol #amaNUAanamanuanInnisiy
#IuUUBNTIEILLAEN1AA Unplanned Extubation luviegtieings

wdounsenld  Taewuinsdeanssevinayaains
as1suguiianarndunisluaivguesnisiia
ANAAIAAAEUNINE W Msldderdesdy 9
flifuana Taslenzegrsdsnmsddldeonlugiuuy
Adusnadnlnglifinmsszynineveselungued
ﬁﬂ’nma’lmgq (high alert drugs) L1 dopamine 1:1,
dobutamine 2:1 1Wudu Juanunglinisiniu-
mnevesddsldoniu q Wuldvareuvuuasiinig
FedliiAnAnuaainaioun1aen 21n51891UN135
Beud159alsmenu1aveseadnsivdnindynssy
Tsanguianuanuaaaedeulunsaseunauen
Jrnnswlanumneeddlden adrenaline
wuudnsadnlinsaiuaudmaligtelasudunse’
uonaniudrannisineanudlaveaneiuia
JTndemddldenguiifienudesgs loun dopa-
mine, dobutamine way adrenaline unNEdssne
wuudasidnlugaiunsaling 9 tu wuanudile
AamAAeuiSeay 2.9-79.11°
Tsmeguiansennsumdulsaweruiaialy
YA 315 e InevegUlgingeiidndiugtiouas
nsldendanannanniign deyasmsnisiin UE Tu
3 Youndadiduadowihiu 15.17 ads de 1,000 Yu
gunsal Bedsgeninszduliminefe <10 waglutag
nawtl 2561 wunluTuansltedmiu  seda-
tion lauA fentanyl wag midazolam injection
wuUdnsdERuasiuesann Fedvlifinstmun
wunansidenfidaen Ussneuduuwnmg wndvns
wazneuIadeliAuTuiugusuunisidendangn?
9INTBYATINUANINAAIALATOUN B INUAILI-
AAALARLUTEAAT prescribing error Fadunsda
I9ansnsd 7 ads uavUssam administration
error 2 A%e Ty 9 ads dledrsateymnng
l91 fentanyl Wway midazolam injection W89
Wewa (n=46) wuinievar 69.57 Uszaulym
nAdaldeuaznisuimserdangnlusuuy
gndu nMTiATzRlamsiuiuituwglay
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WU patient care team (PCT) 81830731
wudgmiduauliddaauvesdddldeuaznis
&ldMndnsndn wu fentanyl injection 5:1, 1:10
Dudu Feendivhedulilasndy  dwaliniswa
ANEnIIeANuuana1eiy  Lilinisseuruntay
Uinasilunsuiuiiinan Uszneufuiund fiin
msneuadslinseunquauuumeTifmun e
nsinnsaulialazuusNunslden Taedalud
nslduuimedssiiunguuuseauausandiiag
Wqﬁﬂiiumimﬁ'aulm (motor activity assessment
scale, MAAS) Tidlansefuvasummduasnenuia
J9laWsun sedation protocol Fu Feusznoudae
wuukEunsasldove g il unwimaieatu
PNTIETUNTHANYT WLINUTITE AN TUTEEY
dieldussdiu Usuiamieanuuingn wagiuufoR
n5l3ien sedation lugfiheldvieraemiela ngldisn
Tiaustd 2562 iWudun ieiduniosdlefidreion
fudgmenulddmaulunsddddsn msudaru-
vneiddldenazuimsoduaziiungnisiia
AYINARALAR DTN
ingUszeeA

TnguszasAnan

\iefnwinavesn1sld sedation protocol sie
N19AAAIINARIALAR OUNINBTLUUSAIIE LA
dasnsiiaviediemeladeungalaglaildnaus
TuverUaeingm

TngUszasATes
Wefnwanufinelavesunnduazneua

oV

AU URusansly sedation protocol
/Y

sULUUN13IRY

MsfAnwIwUUAWAaeY (quasi-experimental
study) IneiSeuiiieudeyanouwaznaanisiy seda-
tion protocol luvegUagingm lsaneuransenns-

UM

NENADEN9

Huifthe unnd uazwenuna AidgauandRn
nardnduazeen il

inausiAnLg

- ghedldsunslavetiomelanmsuinuas
fidsldenna sedation protocol luvegtheinge

- unmdgndsldouazneruiaguimseiany
sedation protocol

ineusiAngan

- fUaviildunslaviesiemelaszeziia
tlounin 24 dlus videldeTinanelu 24 Haluanne
waanslavietiemela

\nTasilonside

sedation protocol FivmunTunazuUUaDU-
auAuianela

35115378

1. Fumeunmswan sedation protocol

1.1 nunmugtAnisalnnuaaiadouns
g1iAgatostunsTdouuuinTdn wnufoRlu
sedation protocol ﬁ?MﬁUWUV]’JugULLUULLaSLLu’J
UjdAnianisweruiaiiiedesiunisaenvioras
melalaglilaneunulunegUisIngaiiuiuiiy
winduazneutaty PCT 91850554
1.2 W1 sedation protocol lagananan

A Usgnausenuuukunsdsldevoaunmeli
Wunwmadeiulazidilonssdy wuuwusng-
drunswaLe M519nTUTIN LAz UL vTean
YR wUFuiansiienseiudn/enseiudse-
awlufteildiniosiomela waziinisusulss
wUfTRnenseauEesnsteatunisaen
viotpmelalaglilannauny (WI-NUR-004, 2559)
\dasile sedation protocol fiRmuITuld3unns
nndeuAEATIdon Tnsunmsdifeany
AUBYINTIUVBILTINGIVIANTENNTUM F1UU 3
AULAENETUIAIN NI eInge U 1
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AL
2. Humeumsifiutioya

2.1 Yoyaneuld sedation protocol v
FIVTINNINUMIUTOLARUUTOUNFIAINT 1Y
AmsAAIAIAAIUNIEY  TeugTRnITaivioras
molaideungalaglaldnunuluveduisings
syyineuil 1 danen 2561 - 31 ganen 2561 Aoy
5314 sedation protocol

2.2 Yoyavadld sedation protocol v
Toyalufheildviorremelauazlsiunisddlden
#14 sedation protocol Tuvegtheingn lssmeua
WigNNsUM Seinedudl 15 waAlnieu 2565 - 15
NUATUS 2566

2.3 n3esilofldlunanAusiusudeya
oA sreumuAmaedeunsel 1enugE-
nsaivievaemieslaideungalaglulanauauly
veUagings  Tuszuusienu E-isk lsaneguia

WIEUVTUM Uazhuvdeunuauianelasenisly

sedation protocol

3. nsfnuildtiuniafiansufusesan
ANIENTINNFITUTTTUNTITeTuNYLE Inendene-
UausuTvvudl wgnmsum nisdeiuseaani
IRB.009/2565 asuil 3 ngAdniay 2565

RyuA1ANi lun15Ie

Sedation protocol wunedls Wl

g1 fentanyl lLag midazolam injection ﬁﬁmum%u
lag PCT 91950553 15angnunansgnmsum dmu
THilessiuUszamuazauquarianlufieild
vietremelaluverUaeings Usenaulueie 3 du

sauil 1 MsfvungUuUUAAdlFeuUUSnTI-
AUYIWNNINY sedation protocol INERe 1S
Teoniianudiduniodandunasguesenild 2
$18n13 Fail (Ui 1)

 Fentanyl injection AULVUTU 5 mcg/mL
%39 10 mcg/mL lnenssuain fentanyl injection

U5¥AnSNavaIn15h Sedation Protocol #amaNUAanamanuanInnisiy
#IuUUBNTIEILLAEN1AA Unplanned Extubation luviegtieings

ALY 100 mcg/2 mL vua 2 mL/ampule (115
w3 5 mcg/mL 14 fentanyl injection 100 mcg/
2 mL 91u7U 5 ampules + #1511 90 mL ua¥n3
W3es 10 mcg/mL 14 fentanyl injection 100 mcg/
2 mL 971U 10 ampules + 151 80 mL)

« Midazolam injection A3 uTY 0.1 mg/
mL #3590 0.2 mg/mL laaw3enain midazolam
injection AU 5 mg/mL VU 1 mL/ampule
(M3e3e3 0.1 mg/mL 14 midazolam injection 5
mg/mL 91U 2 ampules + @151 98 ML uay
nswsed 0.2 mg/mL 19 midazolam injection 5
mg/mL 91U47U 4 ampules + #1511 96 mL)

daudi 2 vuansTdesudiu Yuiansusue
iuviFoan Tnefinnsanmue MAAS score lagsey
Tusmselusnaiilsigiaedien MAAS score o)
lugas 2-3 Tnemnnisuimseludnsdu q wd B
UhefiAn MAAS score 933 4-6 anansaususinuuia
p1l6 Lagninila1 MAAS score 933 0-1 @1315aU5U
anvuneld Tnelutiesnsdulienly 1 Haluausn
Favzdilyannsansiudasinisliendiunzaude
liUIedlAn MAAS score 939 2-3 ansausu
daelenn 5-10 udt Teefinnsanisalsionluvunn
fannouLa U ULANALYINTUINLINNATTIST
wamdlugUi 2 i3eBumusnsfiunmdszylumddld
o1 Tnendlonugas 1 Faluausnuds Tiussdiu MAAS
score ) 4 Flua tieldlunsfiansanusuiavie
anuune waztufinfanuuagiivimsendenuy
TufinifioRnaunsu3msernia sedation proto-
col Fauandlusui 3

dauil 3 sedeulfiRnisliien sedation lu
funeldinTestiomelaves PCT o1gsnssy Tsamen-
UNANTENNFUM adUwIEY 2562

motor activity assessment scale (MAAS)
wneds wuuUssdiudfiediuninunasuuLss Ry
AuiAndauazngAnssunisindeulniveadiae
TagagimunoonulugUvesdn MAAS score Fsdl
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6 seruazuuy deldlunaslunsusudiuniean
YUIA fentanyl Ly midazolam injection U se-
dation protocol s1eaziduaauanslusUi
ANUARIALAEDURINNNTESITEN (prescri-
bing error) wineds mdsldewewnnsnsenis
Sumdlderarnunnglaeneruiafidinisdelden
fentanyl tay midazolam injection LWUURIIEIU
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wanwileniitvualy sedation protocol 4a4
Tsameuanszymsumn Taeniiumddldefiumme
ﬁzqiﬂ%mu protocol
AUARIALARBLAINNTUSIISEN (adminis-
tration error) U183 ANNUARIALARDUIINNTUT-
n1581 fentanyl Lag midazolam injection M13AN
Fildfevownnely sedation protocol fisneeluy

SEDATION PROTOCOL
TWNTEWNSUIN .HTEYI

Date Order for One day

Order for Continue

Progress Note

(Max. 200 mcg/hr.)

O Midazolam inj. (5 mg/mL.)
2 mg IV bolus 916 g 5-10 min.
(Max. 10 mg/hr.)

2. Moderate Sedation
(Titrate MINAITWUTUYYINE YD TI.)
O Fentanyl inj. (100 mcg/2 ml.)
(815 amps + @131 90 ml = 100 ml)
- IV drip 25 - 200 mcg/hr
3% 25 meg/hr. Usuuisild g 5-10 min.
(Max. 200 mcg/hr.)

O Midazolam inj. (5 mg/1 mL.)
ijﬁlz&milmmﬂ
- IV drip 1 mg/hr. Fudi 1 mg/hr.
Usudilé g 5-10 min.
(Max. 10 mg/hr.)

WLEILIAG)

nsdlen fentanyl inj. 919 100 mcg 919:
1% fentanyl inj. 9479 500 mcg FI13W 1 amp + asih
90 ml)

Taglst MAAS = 2-3 10
- MAAS 4-6 —> USuiiuen

- MAAS 0-1 —> USuanen
(titrate AINHNITINYIUVUINE)

- Hold Sedation at. 8.00 u.
NNy NouunmEn round

1. Light Sedation Goal: LNU9IN915841 Sedation ICU
O Fentanyl inj. (100 mcg/2 ml.) - Record V/5 vn 1 v, O MAAS 4-6 aztuy Uszidiy gdhr.
50 mcg IV bolus $1lé g 5-10 min. - Uszidiu MAAS ¥n 4 2l (Awngn)

[ Pain score >4/10

O wenenumwietienela

1. Fentanyl Inj.
ADR fifaathiz s
Respiratory/CNS depression,
Hypotension, Bradycardia
#1 Critical point: quﬁmim/ﬁwmuwwé
viudi e
- RR <10 Ada/unit
- BP <90/60 mmHg
- HR <60 p¥a/1n

2. Midazolam Inj.
ADR #1fnaiin5e s
Over sedation: $23@ann Ugnaugn/Lal
fiu vidor MAS <2
#in Critical point: MEAUIWNTEY/ BTG
iudi e
- RR <10 Ay/nii_
- BP <90/60 mmHg
- 02 Sat <90%

JUT 1 uuuwsunsdslderveannmdlu sedation protocol
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MsasndsnssulsaneIua U5¥AnSNavaIn15h Sedation Protocol #amaNUAanamanuanInnisiy
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A1319U5UvUIAY1 Fentanyl inj./Midazolam inj.
A4 Sedation Protocol SW.WIEWNEUIN

Fentanyl inj. Midazolam inj. (5 mg/1mU)
T4 500 mcg 99U 1 amp (10 mL) + @151 90 ml Tde1 2 amps (2 ml) + @154 98 ml 593 100 ml
1% 100 mcg 91u3U 5 amps (10 mL) + #1511 90 ml Conc. 0.1 me/ml
Con mcg/ml Dose: IV drip 1 me/hr. (3uliendl 1 me/hr. Usuiialls
Dose: IV drip 25 - 200 mcg/hr. (3ulsiendt 25 meg/hr) | 910 5-10 min. (Max. 10 mg/hr)
Usuiisilel 9 5-10 min. (Max. 200 mcg/hr)
. . anuSuen . Y vanuSuen
Dose an3IN3kien Dose anIN3lien
A0 MAAS score A4 MAAS score
(vune) mUhr. - (vune) mUhr. -
(y1n 5-10 W) (y1n 5-10 W)
b33: 25 mcg/hr. 5 b33: 1 me/hr, 10
50 mcg/hr. 10 2 mg/hr. 20
75 mceg/hr. 15 3 mg/hr. 30
100 mcg/hr. 20 4 mg/hr. 40
125 mcg/hr. 25 5 mg/hr. 50
150 mcg/hr. 30 6 mg/hr. 60
175 mcg/hr. 35 7 mg/hr. 70
Max: 200 mcg/hr. 40 8 mg/hr. 80
9 mg/hr. 90
Max: 10 mg/hr. 100
Monitor: 774l feeding intolerance %39vavanu1n 3o Critical point 97 notify unwveviui

Fentanyl Inj. Midazolam Inj.
g $34: ADR figaaufliszda:
- Respiratory/CNS depression Oversedation: $29%uu1n an?iu&nn/lsi?iu
- Hypotension - Bradycardia W39A1 MAS <2
#in Critical point: ¥gAUIHITEY/S8UUNNG o #i1 Critical point: ¥gAUIWITE/3189ULNNE Wie

- RR <10 ASy/unil ~ RR <10 a¥ynil
- BP <90/60 mmHg - BP <90/60 mmHg
- HR <60 ASs/unil - 0, Sat <90%

FUT 2 fegauuuinugnsdunHalguaznsUTuLiuviseanvunenly sedation protocol
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. v o .
Tu Monitor n151gen Fentanyl/Midazolam Tu Sedation Protocol
*** 8 [HEIMALIIVIULWNENIUN 1Wawu Critical Point ***
Suii/ o} MAAS | @nadiudy | ansalsien Y
BP | HR | RR | FiO 2 Jlien | viunewe
280 2 | Sat Score (Conc.) (mUhr)
Fentanyl Inj. Midazolam Inj.
ADR figiaaihsze: ADR fifipuifhhseds:
- Respiratory/CNS depression Oversedation: 42991110 anﬁ'umn/l&i?iu
- Hypotension - Bradycardia #30A1 MAS <2
fin Critical point: gaU3Mse1/5891uunme ¥e A1 Critical point: ngau3umsen/seanuunnd e
- RR <10 afy/unil - RR <10 A5/
- BP <90/60 mmHg - BP <90/60 mmHg
- HR <60 ASs/uni - 0, Sat <90%

5UT 3 uuutuiinilefnn1un15uInnse1n1y sedation protocol
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mimsmﬁmmiﬂﬁwmma
U 33 Uil 2 n.A. - a.0. 2566:171-185

U5eANSNavaIn15hy Sedation Protocol siamaNuAaNAAanLaINNITLY
#IuUUBNTIEILLAEN1AA Unplanned Extubation luviegtieings

ICU nursing assessment form

- Wvsnenslit sedation: Tithell MAAS 2-3 Azuuu

- MAAS score 4-6 uagwene Ao TeuLwndLiieli sedation mu protocol

29/l
1381
MAAS
Pain
score
Braden
score
9/
1381
MAAS
Pain
score
Braden
score
Score Motor activity assessment/Ana5une Behavior Pain Scale (BPS) on Ventilator
0 limevauswiedinszdu: liindoulmisny Score Gy nsiadeulng ASAULATEY
1 PovAURIfaRUEUUIR: Auan 1B dwdsweld neudumisidu 1 Hounane asu wau Liifinsindoulm melamuaies
movauawaduia/SonTe: Fum (AnfA drefsueld vduusu-nld Weldty . 2 wdeulmidnilos o
2 N 2 Tumihuaes vsam .
msdufaniaBenidea Tuwwasu afuslian
v ' - o o o Ei Py B = IR
3 asuuazlvianusiude: inmumdslaluiesnsindeulm Fvng wWiuin Aol elalaidusiug
3 e i Qo ) o
. N . N S NEUAN WML seiu inJauvun ffuipses
. nszdunszane Tiauswie: nszdunszareidnies yagn yatls unziian :
gald (msunda) e . ) b meladu
4 Aruane wiuuinuy n5avissh L
. ‘ KR mae oo oo el nsestievela
5 nagdunseaeagliila: liviauds feduvie/davie neneuisietienela
(3n8A) - fUhegdndaf Wimeuld Usziliu pain Tngldf NRS (0-10)
. nszdunszdsann/dunsie: ladvhauds faietieisla weneuaafes - {fhe on ventilator Uszldiu pain §1e BPS (3-12)
‘ A
0191VNTUADY/BU (AITHNIIN) 3="Thivwm d-6=thmdnties 7-9=tamunan 10-12=Usnun)

L= e
LUUUUNNLNANANU
. o o \ v o
Braden 155U AU - ns usaiden o/ EHAV) ALLRU VUIALNEG HUUNN
- & fianssu o Tnvuins
score AFEN Wentu wndeulng My
o — , NPO, flhewnde
oy Fendu | eguufies i .
1 laisug Ty P Feed $u Tonagla
nADALIAT whiu | wdeulm .
Tailet wn
. Wen/ . " Feed Tuualtiy
Suznrm 1o Wuldes | wdudes | N
2 . .| wasudh . . i content | fansgla
Jutaale dowunn fostae « .
2-4 %1, wide fudh
[CaGeR Waswih | duldiung e e 4
- M oo afuldun | Feed SUld | adeulm
3 fAnuauer | >1a%s | eSyaleuu o, e
. . e Faetng /TPN ¢
12 4 Aoty \Fesld
- Wasu . N
Tl N e Suomnslé
q o anmund | @uleund yilet ¥
HAUNR vy nUAYINLD
Loy

UM 4 wuuUseidiu MAAS score Wieldlunisusuiituvseanvunneily sedation protocol
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SPUUTENURURANTAl VoIlTINEIUIANTENNTUN
ATUITULTITEIU category C Tuld

nsiinviavevglaraeungalaglaildans-
WU (unplanned extubation, UE) #1889 91U2U
afavpsnisdoungaresiadasmelalunerdas
Inguitlesunslavietiomelansun Tnegaods
verrgmelasenioansaiinaing Ui lusening
Tinsinwimeuialuvediasingaiinisseay
Tunvuduiingdfinisal E-risk vsansiinvieyie-
meladeungalaglailinausy Tulsmeunanss-
NNSUM

N153ATIENG

Tasenalaeeuiisuiuteyanaunisiy
sedation protocol s1wuNan1sANwIlagly ahn
NN Fisher's exact test @wsUiiAsIe9
m’lma’mmgaumﬁm way Chi-squared test d1-
wiumlanzisnsmainvetievgladounan
Toglalanawnu

NAN15IY
31nn1stiuteyanuindngugUianeuld
sedation protocol 1w 91 518 wuaduine
WETovay 63.74 uasinAndeseuay 36.23 91
wie 64.27 T ldSun1sidededielsassuumaiu
muladesaz 29.67 lsaszuuiilalazvasniden
Youar 20.88 lsmRmdolusnanedosay 25.27
lspszuuUszamuazauniiesay 5.49 15ATEUUNIS
Auemnsdevar 4.40 wazlsadu q Sevay 14.29
uuiugunIalsininiu 766 Ju dunguuasld
sedation protocol 31U 74 518 uwiaduineie
Yowas 50.05 waziwandjaiesay 45.95 o1gLady
61.93 U lsaszuumaiunelaiesas 28.38 1sa
ssuulawazvaendendovas 29.73 Tsadnoly
suMeseray 17.57 lsassuudsvamuavauasiony
ay 2.70 lsAssuumaiuemsiesay 2.70 uazlsa
u 9 Yevay 18.92 Sunuugunsaisninty 822
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fu Tnedoyaiugruferiumg 01y wagnsideds
15AlUIAULANANAUNISERRA WalALLANATIAY
Turfinveeiilddmiu sedation Fawandlusisng
71

Menasniiunislyd sedation protocol wWu
mdsnsldien fentanyl wae midazolam injection
$1uau 527 ade hinumenuanunaaedeunig
EJ’lfl’jﬂ‘lJizLﬂVl prescribing error W&y administration
error lngAnuAaIAAAeLNIEanaegaltudfy
MeadiA (p-value < 0.001) Wiguiudayaneunisly
sedation protocol FanuseueUAaIALAGDY
NE1YUA prescribing error 31U 7 ﬂ%’jﬂ (Sovaz
2.08) LATNUANARIAAREUNIE1YER  adminis-
tration error §1uau 2 A% (Gegay 0.6) T3 9 A
Anufoay 2.68 anddsldonsuau 336 ads i
wamalugUi 5

ndeyatugiienguneuly sedation proto-
col 91w 91 578 wuTenuaURnIsal UE See-
ar 13.19 lnednidusns 1567 ads do 1,000 u
gunsal waglunquiUliendsnisly sedation pro-
tocol F1WU 74 518 wuswaueURnisal UE fn
Judesay 2.70 Andudng 243 ade de 1,000 Yu
gUnsal damwuinsiAn UE Tumediheingaanemnds
n3ld sedation protocol anasae9itbdAgyNI9
afi (p-value < 0.016) fauanslus Ui 6

TBYAINLUVABUNINAMUNINELIYDIUNNE
LLazwmma‘?iﬂLﬂwﬂ% sedation protocol 41UU
50 A 1AELUUABUDNAITMUATEAUAZLUUAIIUNI-
wela ¥ 1-5 (1 v Yowdige, 2 mneds dey,
3 yee Uunag, 4 uede un wag 5 wune
fla wnfiga) nuhgreuuuuasuamiinwele
man1skY sedation protocol SAuUAZLUU >4 AR
Hudovaz 96.00 (Azuuniade 4.3 9InAzILUGIER
5, daudeauunnsgiu = 0.56) uagiiiuil seda-
tion protocol etlasiuauranainaInnglgen
Yosunmduazneuale tussAuazuuy >4 Aoy
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U7 33 aUuil 2 w.a. - &.A. 2566:171-185 #IuUUBNTIEILLAEN1AA Unplanned Extubation luviegtieings

M13197 1 YoyamluvesUlengunauwasnasly sedation protocol tunegUaeings

ngunawly ngunasly
o a sedation protocol sedation protocol
Jayanuaey p-value
vy (N=91) (N=74)
37U Sawas ANUIY Soway
1. L
- Y1y 58 63.74 a0 54.05
- 0.21*
- 33 36.27 34 45.95
2. epads (1) 64.27 61.93 0.13*
3. ANIUALLSA
- lsAszuumaiumgla 27 29.67 21 28.38 0.86*
-lsAszuumlanazasnlion 19 20.88 22 29.73 0.19*
- Iiﬂam%ﬂuﬁ’mﬂ’lﬂ 23 25.27 13 17.57 0.23*
- 15ASEUUUSEENLAT ANDY 5 5.49 2 2.70 0.46**
- ISASEUUNAUDINIS il 4.40 2 2.70 0.69%*
~TsAdu 9 13 14.29 14 1892  0.39%
a. enplddwmsu sedation
- morphine inj., diazepam inj. 62 68.13 0 0
<0.05*
- fentanyl inj., midazolam inj. 29 31.87 74 100
5. Puiugunsal (1) 766 822
6. SISl MUUSATIEIL (AS9) 336 527
* Chi-squared test; ** Fisher’s exact test; inj. = injection
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Abstract

Background: The appropriate medication
error reporting system can promote the accu-
racy of reports.

Objectives: To evaluate the effectiveness
of the medication error reporting system after
a renovation at the 50th Anniversary Mahavaji-
ralongkorn Hospital.

Method: This action research compared
the accuracy rate of medication error reports
between a pre-renovative system between
October 2019 and May 2020 and a post-reno-
vative system between February 2021 and May
2021. The data was analyzed by descriptive sta-
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tistics and compared the accuracy rate between
pre- and post-renovation by inferential statistics
independent Chi-squared test.

Results: The medication error reports
during pre- and post-renovation were 624 and
611, respectively. Of these, the accuracy rate
of medication error reporting increased from
84.94% to 92.80% (p-value < 0.001). The accu-
racy rate was further classified by domain of
report and found to be increased in the domain
of “types” (94.23% to 99.18%; p-value < 0.001),
and “severity” (96.79% to 99.02%; p-value <
0.007). Whereas the “subject” domain had no
significant difference (93.75% to 94.27%,; p-value
= 0.699). The accuracy rate of report by phar-
macist was increased from 92.98% to 98.79%
(p-value < 0.001), while this rate declined from
71.96% to 66.66% (p-value = 0.308) in the report
by nurse but it was not statistically significant.
Moreover, the accuracy rate of report after re-
novation of the system was higher during the
office hours when compared with the out of
office hours (93.79% vs. 86.25%; p-value = 0.015)

Conclusion: The renovation of medica-
tion error reporting system at the 50th Anniver-
sary Mahavajiralongkorn Hospital can help in

increasing the accuracy rate of report.

Keyword: medication error reports; medication
errors reporting system; accuracy of medication

error reports
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Abstract
Datura spp. is a herbaceous plant that

resembles a pea eggplant. It is found in many
tropical and sub-tropical continents around the
world. The species found in Thailand is Datura
metel L. There are two main types, Datura metel
L. var. metel and Datura metel L. var. fastuosa
(Bernh.) Danert. Datura spp. contains hyoscine
(main component), atropine and hyoscyamine.
The highest level of alkaloid is found in seeds.
These substances act as anticholinergic agents.
Datura spp. can be used for treating wounds and
abscesses, reducing pain and inflammation, and
relieving asthma symptoms. However, it may
cause poisoning and abnormal symptoms such
as fever, dry skin, headache, agitation, halluci-
nation, seizure, tachycardia, confusion, numb-
ness, excitement, blurred vision, dilated pupils,
difficulty  breathing,

urinary retention, constipation, and delirium.

muscle incoordination,
The severity of symptom can be life-threatening.
The specific antidote is physostigmine. As

physostigmine injection is not available in Thai-
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land, symptomatic treatment is recommended
and patients should be observed for at least
2-36 hours.

Keyword: Datura; Datura metel; Datura metel L.

var. fastuosa; toxic; treatment
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Abstract

Neuropathic pain is one of the most com-
mon chronic pain conditions found in clinical
practice with a major impact on quality of life.
The management primarily focuses on treat-
ment of underlying conditions as well as allevia-
ting pain symptoms. Unfortunately, traditional
analgesics like non-steroidal anti-inflamma-
tory drugs are ineffective in the management
of this pain condition. The first line drugs for
neuropathic pain are antiepileptics and antide-
pressants. Although the understanding of neu-
ropathic pain pathology has become clearer,
the desired treatment outcomes have not yet
been achieved. New the-rapeutic strategies
and novel drugs with higher efficacy and better
safety profile are continuously being developed
to expand the treatment options. Mirogabalin,
a novel gabapentinoid, shows greater potency
and more sustained analgesia with fewer cen-
tral nervous system adverse effects such as
somnolence, dizziness and ataxia compared
to those of conventional gabapentinoids (ga-
bapentin and pregabalin). Therefore, mirogaba-
lin might be an alternative treatment option for

neuropathic pain patients.
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3. edunedayatidfyes mirogabalin FaduslninldsnwimulinmenenSanmusyamle
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AgdaauanedsanIndsedm  (neuro-
pathic pain) wnefis AnuUadidunasinnisd
wersanmuIelsafidmansenudoszuulseam
%Uﬂaﬂufﬁﬂ (somatosensory nervous system)'
aruUansiafinuldveslunvujsadedulng
fnanuuuiFediuassuniuaunmiinesyias
mLW;miLﬁmﬁlé"Vimﬂwawﬁ’quﬂmmﬁmﬂﬂamm
seuuUszamalutUae  (peripheral neuropathic
pain) MITzUUUTEAMAIUNaN (central neuro-
pathic pain) Tufuusnaiiiaseslsarsonsuin-
du fheghanmedifuaimmues peripheral neu-
ropathic pain finutes 1#un postherpetic neu-
ralgia (PHN), diabetic peripheral neuropathic
pain (DPNP), chemotherapy-induced peripheral
neuropathy, HIV-related neuropathy, trigeminal
neuralgia, post-surgery neuropathy, post-trau-
matic neuropathy Wag radiculopathies @11
ﬁLﬁua’lmaﬁuaﬁmiLﬁm central neuropathic pain
fimuves léun post-stroke pain ag spinal cord
injury™
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o) . . o v A a
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UnfstadnszAudsunfnvinliinaudn)
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1. sy expression U4 0628 subunits
984 N-type calcium channels U3t dorsal root
ganglia (DRG) W@z presynaptic terminals lag
N-type calcium channels ddudmaneveanis
aaaqwémawmq’u gabapentinoids Fadugmdnly
N133N¥1 neuropathic pain

2. NN3NA upregulation Y84 voltage-gated
sodium channels (Nav) TaeLany Na 1.7, Na 1.8,
Na 1.9 Unadulsramiiinnisunidu sadueni
ﬁqwé%é’?& sodium channels w1 carbamazepine
Fargannsadayaanutinlugiy neuropa-
thic pain 19

3. NN9ARaNYBY descending inhibition o8
dwalviifiun1siia pain transmission Ingenfiyian
5w fio enfieengrisdudsnmsifiunduves sero-
tonin ua norepinephrine ¥lAiuNsaILYDS
descending inhibitory pain pathway LU 8130191
I’iﬂ%wﬂ%’mﬁju tricyclic antidepressants (TCAs)
ey serotonin norepinephrine reuptake inhibi-
tors (SNRIs)

4. nN5NA phosphorylation 989 transient
receptor potential vanilloid-1 (TRPV-1) lag) pro-
tein kinase C ﬁﬂﬁ?um‘ﬂ%}m capsaicin s?fqajqwé
ﬂizéju TRPV-1 receptor ﬁagﬂi‘uu nociceptive fibers
%uiuﬁ?jﬂﬁﬂﬁlﬁﬂmi desensitize ¥84 TRPV-1-con-
taining sensory axons WILAANITANAEYQYIUAIIY
tnlel

wonaniiddinalndy 9 floraieades laud
m'iﬂ'izél:u spinal N-methyl-D-aspartate (NMDA)
receptors LLazmﬁLﬁu expression VBN cannabi-
noid receptors 11 peripheral wag central nervous

system waglu glial cells Hudu
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N135N®1 neuropathic pain AI3ALIA9NT
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nsileussmemstn ety mstuadi-
mnglunssnunsausugedutuneudiddyly
msguagtne e manglunssnuiniseguuii-
gruidululfuazaansaUfjudliese  Aeanainu
Unasedwilousoeay 30-50 viieanAulaaliun
fgauinfagyinld  sudumsinliaeinsie
Y94319N18 (physical function) LLazﬂmmW%emﬁaﬁﬁu
suaianaldfisUsrassanmssndosiigns o

Imaﬁalﬂﬁﬂaaﬁﬁmw neuropathic pain a¥
liinouaueeme traditional analgesics WU non-ste-
roidal anti-inflammatory drugs; NSAIDs’ {losn
nalnniseengndvessnlydusius funeidanin
voanunfiAndy dmiuendu opioids il
wugiliidentdifueimadenndn iesninany
Urniniliinaznouausssesn opioids 18ldftn 3
pnafgdastunisiiannie functional down re-
gulation Waz/¥30 desensitization U9 u opioid
receptors Tu dorsal horn 984 spinal cord fiAn
%ﬂu@ﬂ’m neuropathic pain'? Fedin1suuziln
Fonlden opioids Lanngnsdifiguaglinevaues
soeilugmadenndn was/mie swnudensos
uenninsldeindu opioids SsillenaiAneinis
lufsUszasrlannn wazdideaihseisnsiia tole-
rance wagnsthenluldlumsiinadae”

[

ANnalndALUINITAN neuropathic pain

o
[

gadnilalunneiadlaun endudn wavendnwilse
Faesn uenanidaflendu q Adndngrudssyang
1enansadNlgle lnesvazidunueseidmnsu
neuropathic pain fildueslulszmalve wandly

AN 1

Mirogabalin

#1iudnNgu gabapentinoids FilnRaiy (ga-
bapentin waz pregabalin) {uemanTidfaluns
$nw1 neuropathic pain eengdlAEN1TTURU 0

subunit U89 voltage-gated calcium channels
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Antiepileptic drugs
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channels - PHN un./3u peripheral edema mﬂ&ﬂ‘ugﬂﬁm oN
Pregabalin - Phantom limb 75600 i fosanuuInelug
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- Central pain Taunwses
- sedamsldlugaseny
FdesenTndann
G
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channels - Phantom lmb ~ un./3u Geufisee wiunmw lneianglugiils
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HLA-B*1502 &adia
vl aafun1suiien
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Tricyclic antidepressants (TCAs)
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Y94 descen- - PHN un./3u dhwtindaii deudr  1Hlugfgeany fine
Nortriptyline ding inhibitory - Phantom limb walifivUszasddny  aweadew fielsn

pain pathway  pain

- Central pain

Serotonin norepinephrine reuptake inhibitors (SNRIs)

Duloxetine Winunsvhay - DPNP 30-60
999 descen- - PHN N/

Venlafaxine ding inhibitory 75-150
pain pathway 1n./Ju

anticholinergic
(nortriptyline fina
laiiaszasidoanin
amitriptyline)

Aauld a3ou Tedu
Anusulafieiiy
Viean amsliiges
fioade Unnuwi
Jeems

Wil lsadiu wazgihe
AHp95EiI01ns LR
UsEasrnIuy anticho-
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A13199 1 agudeyavesenilddmiuinuinnetmmsmensanmuszamnldveslulszmelng® (se)

M5’ nalnig aazildEnun®  auieen  enshiieUszasd doyaiiiudu vl
ponqud sy U9AITTLI
Weak opioids
Tramadol NS¥HU Y opi- - DPNP 50-400 mduld oo - vanidsanslaly
oid receptors; - PHN un./ viowyn Jadeu fsdu  fhelseandn (il
Wiun1sviay - Spinal cord injury tndswe Milwdnle  Useidldansiana
Y83 descen- - NIUUINTULTIUAL i « msldsiugil
ding inhibitory  faslasunissedu HaLiyl serotonin
pain pathway  U19eeg19530152 19U TCAs, SNRIs
o19ldieniisaui gnauiuAL e
gImadenndniuy N34 serotonin
FERINUTUTUN syndrome
81
Topical agents
Capsaicin lotion  n3geiu TRPV-1 - Localized pain mMusnadl  waudeu Wniuwas -’L‘ﬁé’m%’uéﬂwﬁ
0.075% receptor U - DPNP U Juaz  viseenaduuinadim  §ianae localized
nociceptive - PHN 3-4 ﬂ%jﬂ neuropathic pain
fibers  mBnmlsunidi

laiflseuuna (intact
skin)

? aunpunsAnwiesmuUanwisUsemalng wugihewadenvan laun gabapentin, pregabalin, amitriptyline,

nortriptyline, duloxetine WAZEINLEDNTDY bAKA carbamazepine, oxcarbazepine, venlafaxine, tramadol

® unsetdhansldenlulsansennsiluannnues neuropathic pain vwiinfiotanuuss Tnesnsdanumuugiih

nUfURvesanAunsAnwIEaIruUInwiUsEwWAlng

cY a al' ° = 4' |
aqﬂaﬂmqﬂmuqﬂﬁnmLLugur]Iﬂﬁlﬁll']ﬂllﬂ’ﬁﬂﬂ‘H’] Lﬁaﬂﬂ'ﬁ’]mﬂ’lﬂLLVﬂUﬁgLWﬂiwa

* carbamazepine @z oxcarbazepine dniduginiadenudniuguae trigeminal neuralgia

fingie: DPNP = diabetic peripheral neuropathic pain

TGN = trigeminal neuralgia

(VGCCs) Fadofuudaluanavesenasatunisiva
Wwaawes calcium dswal excitatory neuro-
transmitters L4y glutamate, substance P Lay cal-
citonin gene-related peptide (CGRP) Qﬂﬁgﬁaaﬂ
nlateUszannanaddeiuanni1sdsdyqyiunim

14

20! 9991179999n15I980 Ao Naliiauseasnse

SYUUUTYAVEIUNANG LU $TY DUUATEE wazUIn

PHN = postherpetic neuralgia
TRPV-1 = transient receptor potential vanilloid-1

Aswr FalddinsiauelndiieliiinalafisUsya
Howawaruiarliuszansualunisandanldfau
I¢un mirogabalin® Tasnalnniseangifauans
Tuguil 1

HNAYDY mirogabalin da « & subunit vas
VGCCs 138uLiigunu pregabalin

AUYAUAU  (binding affinity) w8481

210 Yeephu S, Suthisisang C



’Jﬁﬁ’]’imgsﬂﬂﬁﬂiﬁv\lﬁ’m’la
U7 33 aUu?l 2 W.A. - d.0. 2566:206-217

soluanaidmuneialagen  equilibrium dissoci-
ation constant (Kd) TnganBesuansasanusou
Juildage  anmsAnviEsuifisuanuveuduves
miroga-balin Wag pregabalin #® human o 6-1
subunit  (Aedestuautinuazanudantsa)
way o 8-2 subunit (feadeatunaliifisuszasrne
STUUUSTAMAIUNGNS WU 99T Neufsye i
@) (597 2) wuheEesslaiinnure Uiy
U o 8-1 1A o 6-2 subunit (@1nn15TiAn Kd
Ao o O-1 subunit Fnnan Kd fe o 6-2 subunit)
1n8 mirogabalin #A3LIlUAISIUAY subunit W
409NN pregabalin wazilowUTeuifisusess
Finveansnaaanidmanenudn  mirogabalin &
AuEansalumMsduiy o 5-1 Iguunidledieu
U o 8-2 subunit (11.1 Flua vs 2.4 F3lu9) lu
v0uEd pregabalin Jufutieans subunit Tdunuin
fu (1.4 $alue) Fofunsit mirogabatin Sufuih
wnefitieananulin fe o 8-1 subunit duu

excitatory firing neurons

neurotransmitters
(EAA, SP, CGRP)
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Soildeniannsaldiiieriuay 1-2 A%t 9nnwasie
0 subunit findnuuandliifiuin mirogabalin
ﬁﬂﬂziﬁqwéaﬂﬂmiu neuropathic pain  1AAN7
waziine1n1slufisUszasARosrUuUsTamaIUNaNs
toanindlewioutiu pregabalin \ieswinirumeu
Fufu o 8-1 subunit geuarduldemrumiluvaed
frmeuduiu o 8-2 fnd1 o 8-1 uagvigneen
0 o 8-2 subunit 152"
LNFVIAUAIEASVDY mirogabalin’**®
Mirogabalin - gnan@uliag1953m599INN1e-
Wuems SimthuSinaeengrdinnnindesay 85
onshiiinadiensgaduvesen nailiseiuegs-
qﬁfluwmam (time to maximum plasma concen-
tration; T ) w1y 1 Flas Taenseiuengaaaly
NA@U1 (maximum plasma concentration; Cmax)
wazituildnsmssminsrududuveselunansan
AuafaaIelud (area under the plasma con-

centration time curve up to infinity; AUCW) Lﬁﬁu

VGCC

inhibited excitatory neurons

T

synaptic cleft

EAA = excitatory amino acid

CGRP = calcitonin gene-related peptide

SP = substance P

VGCC =voltage-gated calcium channel

(VOUANIUIINIONA1TONBWINELAY 14)

5U7 1 nalnnseengnaves mirogabalin

diua g, 9mudl gnsdded
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Judndrufurune i (dose-dependent man-
ner)

Mirogabalin  Jufulusfulunaaunuszuna
fovay 25 AASITInveINISMSReUsTII 2.96-
3.37 dlus gruddsuaninlasieulssl UDP-glucu-
ronosyltransferase Uszanuioay 13-21 lagdiu
vy e Ussanaufovar 76 gnduesnnislaluguiiy
FrhugdosdinisuSurunagimuamsinauveste
Faseasideniunsnad 3

ToyaUTouig UNFYIAUAIANT AL IUIA
g15euInaya (equianalgesic dose) ¥84 miroga—
balin iU gabapentinoids AR wanaRan197 4

2 M sldNeUseasAvas mirogabalin'*?

anshifisUsyasdfinuvee laun 1980 Seu
fiswy twvndufiatu peripheral edema wazian
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Aswy legdlugiannuguusseglusedugauis
Uhunans wazaulnglifodinissnw

1514 mirogabalin Tuvunngsan fie 30 un./
Fu lireliAne nslifissasdfiunsuaggion
ansanuaeelan  lawdniinisiinenIsluie-
UsrasdlngLamesosyuuyszamaiunanasinine
gabapentin uwag pregabalin 9g19TALAU

finsAnwfinuin mirogabalin SAanduly
lefazgrihlulflumsiiiadng  diazepam 30
pregabalin Imsmliﬂ';sJﬁﬁiJszi’aﬂ’ﬁﬁflsnu%amit,m—
Aaurldiiioruduiiadeauvgeula (recrea—
tional purposes) @nsnsanusoeiilan agasls
fnnu 9nnsideqdulinsnumsidedinfiduiug
A1 gabapentin way pregabalin unlalumnig
fiflasuAusIngy opioids yi3eansIENARBULTINN

A1979% 2 W?i’]ﬁLGlEJ%LLﬁGNﬂ’J’]@JSUEJU{]IULLazﬂ’]i‘VTQ@@@ﬂ (binding-dissociation kinetic parameters)

984 *H-mirogabalin Way *H-pregabalin #io human a & subunit’’

W15130L005

Mirogabalin

Pregabalin

Binding affinity
Kd Mo 0628—1 subunit
Kd Mo 0628—2 subunit
Dissociation rate
K 8 o O-1 subunit
off 2
K 8 o 0-2 subunit
off 2
Dissociation half life
t @@ o O-1 subunit
1/2 2

t Ao 0(78—2 subunit

13.5 wlulua/ans

22.7 Wlulua/ans

0.0672 Aotlu
0.2837 satalal

11.1 %las

62.5 U ULLB/ANT

125 ululua/ans

0.5051 sadlas
0.5103 sadhlas

1.4 Flag

2.4 413 1.4 Flag

K, = equilibrium dissociation constant ABasuansiisnmweuidsgsves ligand lunsduiulaanaidmune

K_, = dissociation rate constant Aie 87517 ligand wananluanardwing FrBsuansdBesduiudmnelduy

Dissociation half life = AA3s@invasnsvaneenanlaanaitvung mgasuansinguividmanelaum

t1/2 = dissociation half-life
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M15197 3 A5USUBUIN mirogabalin MuanznITIIuTedle'>'

ANuRaUnfvesln
TR szautiay szaulIunana STAUTULTY AT ESRD
(90 > crCL = 60 mL/min) (60 > CrCL = 30 mL/min) (CrCL < 30 mL/min)
YN NZUFY 5 un. Yuaz 2 Ads 2.5 un. Juay 2 p%q 2.5 un. Juazads
YUINYIHDTU 10-30 1. 5-15 3. 2.5-7.5 4.

YUINLIAMRATUNNTS N

- YUIRYIEA 10 1N, Tuay 2 ASY 5 1A, JUag 2 A 5 1N, TUagA3
- PUAY UL 15 1n. Tuay 2 ASY 7.5 1n. Juay 2 A 7.5 1n. Az

* quingThugelaihonudng wusihlisuduieuunn 5 un. Tuag 2 AT uagAey 9 USurIneiNATIAg 5 1.
IneiszerieuInsUsUTLIneLAaYASIDE1LRY 1 dUA wazuSuaualuauis 15 un. Juas 2 A39 N&UAN 3
CrCL = creatinine clearance ESRD = end-stage renal disease

mL = milliliter un. = Jaansu

A13197 4 Wndvaaumansuazsuinenseiuuinauyavesenlungy gabapentinoids™?

Gabapentin'®**?° Pregabalin'®'*? Mirogabalin'**®
AdUSneang s So8ay 27-60 1nnIFeuaz 90 1nnIFeuaz 85
nanilviszduengaaniu 2-3 s 1l 1 #alus
WAAU
AASITIRvEINTSATRe 5-7 Falus 5.5-6.7 Hlu 2.96-3.37 Fla*
msduiulusAulunanaan  desniniesay 3 luduiuluseiulu Hpsninsesay 25
WAAU
nsidaeImnale Manluguidu Manluguidy Manluguiay
Sowaz 100 Sovag 92-99 Sovaz 76
Wndvvaumansiu linear  lalla Tof 1o

(linear pharmacokinetics) ~ (Uu zero order PK)  (1¥u first order PK) (Ju first order PK)
Audlunislsen Juay 3-4 A3 Juay 2-3 A59 Juay 1-2 A9
WngseIvUInauya’’ 11AN731 1,200 Un. 600 un. 30 un.

(equianalgesic dose)

* ulignaglinnssiinvesnsmdaedu ualidassiinse o 8-1 subunit 811 eeengrsanunliuuuazasnsali
Tuaz 1-2 As3la

a

un. = §aanfu  PK = pharmacokinetics

a a = aa s
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u ety Temsinisfeniunislderlungy gaba-
pentinoids Luszey LieAnuUasnivesiae

UNINIBITININ mirogabalin  Aueviia
a'u 6]14—16
15l mirogabalin $aufuvseansduiidug
NASTUVUIZEMAIUNAN LU lorazepam, zolpi-
dem, tramadol uag ethanol amﬁmmm’%qué
AunaziibiinoInsiinUszasdsoszuuUszam
dunarafiuannty wu $efu Geudsey uazdan
Ay

91057 mirogabalin allsgnivaeuanmlng
wulasl cytochrome P450 (CYP450) uaglaifigns
Jusmieninmdesdud CYPaso sufueniiadail
Jaymnisidndunsisentuendu 9 lunseuiunisi
\Redesiu CYP4s0

ASANEINIIAALNYBY mirogabalin

Mirogabalin #iteusldudndmiuinwiniig
peripheral neuropathic pain lAglin1sANEINI
pddniiunanle il

1. Postherpetic neuralgia (PHN)

N3N phase 3 wuvduuazUnUnaaania
Wiguiiguivevaen Tugthe PHN ¥111e13e™ wu
FnavAsuulasesnzuuuautingeSuiads
(average daily pain score; ADPS) fiduUn1% 14 910
baseline 84 mirogabalin W 3 wun (15 un./3u
20 wn/Fu waz 30 1N./3) AANULANAINIINET
vaanegildydAyneatia wagngu mirogabalin
fidadnuvesihedisl ADPS anasain baseline >
Jewar 30 uINNIINGueMasNag ity Aa-
atiA vauziidnduvesiiaefil ADPS anasann base-
line > $98ag 50 Iuﬂﬁjll mirogabalin 30 un./3u
wINnNguemaen egeditdudAynieaiia uenan
iigmuin mirogabalin N IBIRNARININATS
UBUNAUKAEATLUUAMN NI InaE 19l dAgyn1e-
atd wnsallifsszasdinudndvglisesuany
suuseorfietunans Toud $edu Heaynuazao
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Sruav oufivey dmdndfindy way i

2. Diabetic peripheral neuropathic pain
(DPNP)

N3ANYT phase 3 wuuguuazUnUnaeani
Wisuiiguiugavaen Tugthe DPNP wmlelte”
wuimsasuuUaswes ADPS fidUansi 14 97n
baseline ve3nawl#3u mirogabalin 30 un./fu
1AULANATNINEIADN DL NLTYF1AYN1IATA
uazdndruvestreiil ADPS anasain baseline >
Jeway 50 lungy mirogabalin 30 an./du 11NN
naueMaen pgsiituddmI9EA uenaniidmy
71 mirogabalin 30 1n./4u FreiiNAMNNNITUOU-

o w

wavegalitudAgnaid  wnnsallaiielseasd

finuaulngfszduanuguusadosfivlunans Tag
dnilvgwunnziBesunuazaodniay ey Feu
fiswe peripheral edema wag sty

3. Switching 311 pregabalin Ju miroga—
balin

msAnwuwuuluiamiuuuiinisdamedosn
wazlsifinguiIsuidiou MIROP study® iileUseidlu
auUaenfeuasyseansuareenisiudsuenain
pregabalin TUilu mirogabalin Iuéjﬂ?&l peripheral
neuropathic pain #l§5un135nwIsae pregabalin
wdunategetios 28 Tunasiimnuuinseauuiu-
nanetuly Tnendsanndes 9 amuuinen pregabalin
asauvignels Ja3als mirogabalin (day 1) wuu
Yumnaduddutunumsioueeda  wans
AnwmumanisallidfisszasAluseAunuguns
oy lokn 92993 eudsye way peripheral edema
waganunsauurunenldaudsuadilinalunis
N Imal,ﬁaéjuqmmﬁﬁnm (day 29) WunALwUY
visual analog scale WAy anadan baseline agns
NpdAgyn1eana

sULUU mirogabalin wazdeusldildsuns
Fusaq

Mirogabalin luguinde besylate Juenwila
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dindmsusuusemuiidsmieluanuuse 2.5, 5,
10 uay 15 un.

oldsunssusedlildafausnluysamadiu
d13u peripheral neuropathic pain Tul a.a. 2019
wazlasunissusosbildluvsziwmaninddiniu
peripheral neuropathic pain waglulsniudmsu
A% PHN waz DPNP Tutl a.a. 2020

pounlul A.A. 2022 mirogabalin l@sunis
Susoufinfudmsuinwanig central neuropa-
thic pain lutszmadgu® lngdadedoyaainua
N13fnw1 phase 3 wuuduiazunUagaanialiey
Wevdvemaenidunan 14 dani lugUaedil
N1¥ central neuropathic pain NNTUIALAUVDS
Todunde® finansuszdninaves mirogabalin Ty
nsanAulIneg sltydAYsEdALazn19Raln
waznuIgUleaunsanuseelaalaglilisig ey
MainenslifisUszasdizunss

dmsuludsemelng mirogabalin v 4 A7
w3 asunmssusedlud aa 2022 dwsuldlunis
$nw1n11e peripheral neuropathic pain®’

unay
Neuropathic pain tHullagmanulauselu
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Nephroprotective Effect of SGLT2 Inhibitors
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UNANED

SGLTZ inhibitors s0uenanimialuden ean-
zmﬁ%fjﬁ’uiﬂ‘diﬁu sodium-glucose cotranspor—
ter type 2 ielagaudu wiunsvsmbaiaeaninis
Jaane vhilshmaludenanas lnedinisiwmuy
guuaziingumuaulugiaelsalniosiiiTusiuss
lutlaarizuanaliiiuusslovdvesgrniuinaina-
Fu amnaady uax unwnalnady vilvings
Fuduirglsalnszezgaing nisiiudubugean)
v09n5oATuluTsy  n13anavYenIUTELINEHT
N13N309YeNlNAIIBIAT Az NITAIGINANUNHNIN
louazanvgnivilauasvaenidenaslaluningy
Ussansosas 30 Tufaelsaladesaisiiuay
L §aedaulng/lunisinvunarddne
Musiusalutiaarylusydurunaebeguusauls
U8/ renin-angiotensin system inhibitor [u1s
gvmﬁﬁ@wu%ﬁzé’a uazdidomsseSuneatunIshn-
iasiiiestizmg arsveanailusnenses uag
aashmaludengesaiuidemtunsafanslisy
NI9AARIUDEINNUIL T
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Abstract
SGLTZ inhibitors are blood glucose-lowe-

ring agents that inhibit sodium-glucose cotrans-
porter type 2 in the renal proximal tubule.
SGLTZ inhibitors increase ¢lycosuria, and there-
fore blood ¢glucose reduced. Randomized con-
trol trials in chronic kidney disease patients
with proteinuria demonstrated the benefits of
canagliflozin, dapagliflozin, and empasgliflozin
in approximately 30% reduction of the com-
posite outcomes of end-stage kidney disease,
a doubling of serum creatinine or a sustained
decline in the estimated g¢lomerular filtration
rate, and death from renal or cardiovascular
causes among chronic kidney disease patients
with or without diabetes mellitus. Most of the
study patients had moderate to severe pro-
teinuria despite receiving maximum tolerated
renin-angiotensin system inhibitor treatment.
Genital fungal infection, volume depletion, and
diabetic ketoacidosis are concerns that need to

be appropriately monitored.
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dialieuiianuianulafisnaresen SGLT2 inhibitors TunisdesiunisidenvesialugUelsaln

1%

A [
bIDIN

unin

gfnueadLeaily (SGLT2 inhibitors) Slqws
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Abstract
One of the currently available treatments

for cardiac amyloidosis (CM) is a disease-modi—
fving therapy. In case of the ATTR subtypes of
CM (ATTR-CM), it is suggested to use the drug
targeting at the transthyretin protein (TTR) to
reduce an accumulation of the amyloid pro-
tein. There are three main drug groups, which
can be characterized by their mechanism of
action as follows (1) TTR silencing, (2) TTR sta-
bilization, and (3) TTR disruption. Tafamidis is
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porter 77;7;7657/87'7 breast cancer resistance protein
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ARy LsnAfkeneziuaselada; lsAAALaA-
pydvaouladavineiivions; 1UsAU transthyretin;
VRN eFoE|

N591999UNAA:
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An3nY fmAnuud, S5ins Bavusiady. nvhdfa: e
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a novel drug in the TTR stabilization group. It
prevents accumulation of the amyloid fibrils by
preventing protein disfisuration. This drug was
approved by the Thai FDA in May 2022. Its indi-
cation of use is in the ATTR-CM to reduce mor-
tality rate and admission rate. The drug also
increases the quality of life. It is well absorbed,
highly protein bound and eliminated via feces
in unchanged form. However, tafamidis must be
used with caution when taking with other drug
that is metabolized by cytochromes P450 as it
can induce CYP2B6 and CYP3A4. The drug can
inhibit breast cancer resistance protein (BCRP)
efflux transporter and thus may have drug-drug

interaction with BCRP substrate.
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ATTR-CM; tafamidis
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Tafamidis: A Novel Drug in the Transthyretin Stabilization
Group for ATTR-Cardiac Amyloidosis
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ble oligomers protofilaments na1etdu amyloid
fibrils (GTQLLamﬂugUﬁ 1) 31nnsguIUns fibrillation
lufigngnuvsdesléiiu 2 vila e

1. Senile systemic amyloidosis (SSA) i
NNTazaU amyloid Y99 TTR A wild type (wt)
snulugfaseny 80 T Tuld

2. Hereditary transthyretin amyloidosis
(ATTRh) %138 TTR variant (ATTRv) wuatdu fami-
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lial amyloidosis (familial amyloid polyneuropa-
thy; FAP uag familial amyloid cardiomyopathy;
FAC) fifimann TTR nanesius (TTR variant; TTR)
Tnedl FAP dawansznusieszuuyszanm wuldludi
fioresiaus Toguania 60 T dau FAC dwmansznuse
szuwsiala vilviiAe ATTR-CM Tagagnulunuiifiony
wnni 40 T July

Na9INMITeauiellagiu wumsiUAsuulas
yosnsmerdiluuulinana TTR 1N 48 fumsd
Fuusiulsa TTR amyloidosis Taefl TTR variant
¥l Val30Met (valine fisumis 30 gnunuiisne
methionine) 1uriiafineliAnlsa FAP finuldos
ﬁqm uag Leus5Pro (leucine s 55 QﬂLmuﬁl
¢e proline) WWurdiafidadu amyloid fibril 165
wazraliAnenssuLIsiian Tay TTR variant ¥4 2
yintingnltidueiosdolumvaaouifionisng
fhwniedudialsa TTR amyloidosis’

2INTILALDINTILEAIYDY cardiac amyloidosis

omsiinuvesiise wiles sewnde ledu
WladuRndong e1nsuinile adreaviluauvugy
Wasuima ennsvan thisedlusnenignudin
#1499 19U o9 11 Teri meladinidlesgluvinuey
mnguusannagdiennsiwihulen enafienisng
S3UUUTEaMTIMY 1TU e1n1sUaeile Uane
w1 Tmeanng ATTR amyloidosis’

N153193Y cardiac amyloidosis

Cardiac  amyloidosis  tHulsafiifaseen
fosandoinisuazeiniswansiilysunizuay
Aedasfuszuudng o Tusemenaisssuy wwng
YINNNITNUTEIRTIMAUNTNTIATNMEY AN
AnuEaUNANISsTUUTla Wi JUleliangiile
Fumarvdaiidainisdusivesiileiesaisdiey
11nnI13esay 50 (heart failure with preserved

ejection fraction) lngliifiuseiRlsnanusiulaings

Ryt uiafy, dumssa @adnaesana, Uana aauds, In13ne Sawdnuud, §5ins Bevudiadey
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wnrtou swifuiingadowlamndaud 12 Sadwns
sﬁuw WNNEAENANTUINTIAM cardiac amyloido-
sis iy Jdlnemiluunmdazasiaitadoiiiuiu
AeoN15 oA Lenalsguan (chest X-ray) m573
adulnila (electrocardiogram) ATIeLAAL
L?ismazﬁaummﬁqa (echocardiography) as13618
Aduwlmdnlui (magnetic resonance imaging)
ATIFEN ANIETA 138IATEAU immunoglobulin
lisht chain WLa¥ serum immunofixation electro-
phoresis anadaanizgnnylusiuialuaans
Way urine immunofixation electrophoresis #&4
NuUanameunnggeIunyIeayidady  cardiac
amyloidosis

venanigalinsasianiedidiner “Tech-
nitium pyrophosphate scan %38 bone scan e
LeNYUAUDY cardiac amyloidosis LAZNISATIAT U
Lﬁaéj’m light microscope 8auAn congo red uag
apple birefringence Lﬁa@ﬁw polarized light
fumlsiifeusaduidolune i lesuuiin
atiwies lunszgn waesentany uasilediaeld
Sun5itadeindu cardiac amyloidosis ¥ia ATTR
WMgTgAUTugManIEiin1IRTIaNIsNany
fiuguesdu TTR (TTR mutation) Lileusniniinlsn
Annfugnssuseiinannds  itedudeyalunis
nensallsAwazniIsauailesveesely’

N193n11 cardiac amyloidosis

13518 cardiac amyloidosis ﬁﬁug’mmﬁ
fhwnitedudanisiialsaie  disease-modifying
therapy Tnefidmanedl TTR fuandlusui 1 %
Usznauluse

1. TTR suppression %38 silencing eengvs
Tnemstiudamsdaaseflsiu TR andu Tae
grfidnalnniseangunisananléun patisiran waz
inotersen

2. TTR stabilization eengdlaedusu TTR
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tetramer  Jesiumsivasuuiasgusine vililiiin
nsazauvas amyloid fibril laun diflunisal, tafa-
midis wag acoramidis (AG10)

3. TTR disruption aaﬂqméﬁmiﬁﬁm amy-—
loid fibril a1niiiedie 8 nsl doxycycline
321AU tauroursodeoxycholic acid (TUDCA) ag
epigallocatechin-3-gallate (EGCG) lu green tea
warludaguegluseninenisAinyn  preclinical
study wesgbungy TTR disruption Al Tusvia
81 PRX004 8nfg

quwﬂawuﬁasﬂdwaﬁqLawwzmﬂq’u TTR stabi-
lization Ingazsjatiuseasidenves tafamidis™

TTR stabilization®

annsauUseniifigns TTR stabilization een
Hu 3 ngudtail

1. Diftunisal «Juenlungu nonsteroidal

TTRis formed
in the liver

TTR breaks apart

Clumps and forms
Amyloid fibrils
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anti-inflammatory drugs (NSAIDs) fiannsovzan
nsaduluveslsalazane1ns  polyneuropathy
TugUay ATTRh 16 Iaewuluns@nwiiuy rando-
mized trial uennidadinsfinuluzuiu single-
center retrospective analyses #Ivn1sAnEIEs
anulaeadelunisidendnaie egnslsinn Gelull
nsAnwlugUuy controlled trial’

2. Tafamidis eengndlaenisdufu TTR
ALY thyroxine binding site 99nN15ANYI the
tafamidis in transthyretin cardiomyopathy clini-
cal trial (ATTR-ACT) 111;@:18 cardiac amyloidosis
wila ATTRWt %39 ATTRV 8181311508A9RNINITANY
lunnauglaegeiidedidy andnsnisidilse-
WYIUIBAIENEIlALATVaBALEDANEIAINLASU
g1 30 e uenanierdadinalunisvrasnisan-
A9Y89 6-minute walk distance (p-value<0.001)
Lazvzasnsanavesgunmindelduuunaaey

Amyloid fibrils
deposit in organs

i TTR suppression
Block protein

& oligomer
b ol 77 csruption

¥, -

synthesis Heart
e Patisiran Remove fibrils
e |notersen tetramer : : E:))gz;:line/TUDCA
qR L \ \ .

Stabilize / monomer ' dgﬁ‘ e EGCG

tetramer d i p Y

o Diflunisal Amyloid fibrils Nerves

e Tafamidis dimer

AG10 = acoramidis

PRX004 = $4a®81 TTR disruption Tu preclinical study

TUDCA = tauroursodeoxycholic acid

EGCG = epigallocatechin-3-gallate
TTR = transthyretin

5UN 1 dnwaugnsidsunuasgusalusiu transthyretin (TTR) Wagdiniin1seangnavesendmsuinm

cardiac amyloidosis (AALUa93N https://healthjade.net/transthyretin/)
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Kansas City cardiomyopathy questionnaire-over-
all summary (KCCQ-OS) score (p-value<0.001)
PIANITINITHAL VDI TLANAANTFOLUTNIRY
audAnTslY tafamidis dmsudeudd ATTR-CM Tu
LABU WEWNIAU WA, 2562'" 1

3. AGL0 panqublaedufu tetramer uag
Woukuulassaiswes  TTR - Fsanunsadesiuns
fups1gst amyloid fibril wazdesiunisazauves
amyloid Tiiiedels arnnsanunlu phase 2 study
AG10 lasunmseensundanuvasanslunislden
wazdaiin1sAinwiguiluu open label WUl AG10
AnONIINISLELTIALAZENTINITITLTINEIUIARA Y
Isamlanaguasaidenuinnineviasn ogselsiniy
mmzﬁaqﬂumzmumﬁ%’aﬁm phase 3 study"

PINLUINNNITINYT ACC expert consen-

sus decision pathway on comprehensive mul-

ymuifa: envlialrdlunguiivilli Transthyretin aasn
dwsugUieafuensvisassladaviinedifiens

tidisciplinary care for the patient with cardiac
amyloidosis U A.A. 2023 WUIN13SNEIMNTTAUDY
amyloidosis Iﬂ&lﬁﬂ:}&l cardiac amyloidosis ¥if
ATTRWECM @z ATTRV-CM @mizdidl cardiory-
opathy uugAlle tafamidis daduelungy TTR
stabilizer wsigae AL-CM wag ATTRv-CM 7ifl neu-
ropathy wuztlwly TTR suppressor %39 silencer
FUAVUTNYILANG LA NIZN T2 VUUTZEINUN
HUaeil neuropathy wazUsnwiunvdianiznialse
onlunsdiffilne AL-CM® fauanslug Uil 2

nssnwlutagiuludszmealng

fikuan ludszmalnednisldoniiodne car-
diac amyloidosis faenstiersandumudivung
nseengvsTisnaty 1wy 15T diflunisal $auifu
doxycycline uaziiiosanlalfl TUDCA Tuuseimnelne

Confirmed amyloidosis

Disease-modifying therapies

ATTRwWt-CM

Cardiomyopathy

Tafamidis Tafamidis

ATTR = transthyretin amyloidosis
ATTRwWt-CM = wild-type ATTR cardiomyopathy

TTR suppression
agent and consult

Neuropathy

Plasma-cell-directed
and consult

neurologist hematologist

ATTRv-CM = hereditary ATTR cardiomyopathy %38 variant transthyretin amyloid cardiomyopathy

AL = amyloidosis %3 primary amyloidosis

5UM 2 uuImnans3n cardiac amyloidosis wian1s$nwimuiinves amyloidosis

(AAkUa97n LONA1TONBINLNYLAY 5)

v o o a o £ a aa a o v a Y a a
Ryt uiafy, dumssa @adnaesana, Uana aauds, In13ne Sawdnuud, §5ins Bevudiadey
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Jalinsly UDCA unun1sld TUDCA faudigalaifinns
Anwfiawanisaaiinues UDCA  egnglsinudladl
m'ﬁﬁﬂ‘tﬂﬂugULL‘UU controlled trial ¥®Y diflunisal
wag diflunisal Lﬂumﬁ'}w%']Lﬁaqmmﬂ{{mawqmmi
HARLAZ MUY

Tutagdu tafamidis lasuniseysinisly
Nd1UNUANLNTIUNITOIITuaz T luT o UalY
ATTRCM sausiiiiou WAL WA, 25652 (Jud
FovSosudn uenanissldsunisatuayunslden
nnusngas  Wldluflhednunilaildfunis
gudunsitady ATTR-CM legnanisiesufuminis
IugﬂLLUUSUENEJ’l expanded access & compassio—
nate use NelAsialATINIT BOONPS®

Uayaveq tafamidis

%’ayjaﬁ’ﬂﬂ”‘

Tafamidis §lA59@5199194A31 Aip 2-(3,5-dichlo
ro-phenyl)-benzoxazole-6-carboxylic acid e
“U‘ﬁ'iﬁﬂu gelatin capsule ’Lugﬂuwmaa tafamidis
meglumine #13nag/lungs non-NSAIDs ﬁﬁimaqa
nEn wasiindunamansianizianzastu TTR
tetramer Tneiduguszinn TTR stabilizer AU
thyroxine-binding site 3efuds TTR tetramer s
Lﬁmmmﬁmﬂﬂamﬂmqﬁmm%uw%ammﬂﬁuqﬂﬁu
drauny extracellular space IugﬂLLU‘Uﬁuaﬁ amy-
loid fibrils nlUgnsidenvesetoazsine q Faan
nalnilowhlidnsnsgantivadlsaszanawisly
Wive9 cardiomyopathy tay peripheral neuropa-
thyé’m

AaNUANINTYNaAEAS

nnsanwlunasanaass (nonclinical in
vitro and ex vivo experiments) WUl tafamidis
1AUTUNIZLAIZAITU recombinant WtTTR ey
TTR Twden (high affinity, and negative coopera-
tivity; K~ 2 nM, K~ 200 nM) Taganunsadiuds

D1
A15asulATIAS1999 WETTR Way heterotetra—
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mers @131 TTR mutants 53489 Val30Met
way Val122lle Fudu mutant ﬁwuléfﬂaaﬁqm”

AuaNUANIBNTvIaUAIENS"

N159ATUE

seiveludongeant 4 92l ndsuusenu
tafamidis Wag 9113 lidNasan1snATueN

N1515227887

Tafamidis meglumine fisziuennd (steady
state) 2wilAIN1N5¥1887 (volume of distribu-
tion; Vd) E]quﬁ' 16 ang way tafamidis free acid 7
steady state 1 Vd agfl 18.5 ans e1duiulusiu
ludenligs lnedidnsimsduiulusivluden lay
wng albumin tngedisaeay 99.5

MSIUAEUENINE

TafamidisQﬂLUgﬁJuamWB\i’msz’Jumiglu—
curonidation 1Juvdn

N1511998

AA3eTin (halflife; T) Y0989 steady
state 0g71 59 2l uardnsIN1sidnelusy tafa-
midis meglumine fidUszanadi 0.228 dnseie
s warlugy tafamidis free acid fiAUszanui
0.263 Ansmatilus gngntueenuluguved glucu-
ronide metabolite Matlaanziisovas 22 uaz on
Yovay 59 Munsganselagliinnsudsuntag

Unsensenineen

nnnsanelurasanaaesnuia  tafamidis
ﬂizé:umiﬁ'muﬁum cytochrome P450 (inducer)
vila CYP2B6 Wwag CYP3Ad Feilufisendueniiu
substrate U89 CYP #ana

uanni endaiinalunséiuds breast cancer
resistant protein (BCRP) ﬁﬁﬁ?u nsli tafamidis
sauueniiu BCRP substrate 1 methotrexate,
rosuvastatin, imatinib mmﬁmﬁmsﬁwmmmz
Wunathafssweseiiiioadadld Ssmstinisinan
91kl ieUsEasALaze1aUsuILInE AT AL
WILNgEu
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ASANYINIARTN

n1s@nwuiaSeuIioudszdnsnnvas
tafamidis sazeg1vaan (placebo)

A1SANYILUY randomized controlled trial
tafamidis for transthyretin familial amyloid poly-
neuropathy (Fx-005 study)™® 1uns@nwlu phase
Il wag Il gUkuu multicenter, international, ran-
domized, placebo-controlled, double-blind trial
Jumsfinwiuwsnues tafamidis ludUae TTR-FAP
¥ila Val3oMet svozd 1 (fhoannsaiiulalngl
Fodlimnuthewde)  Aiffeanisnieszuudszam
ag the New York Heart Association (NYHA) func-
tional class Ho8NIMIBLUNAU 3 91U 128 AL laY
fhwarldsy tafamidis 20 Tadndu Tuae 1 afudy
nan 18 Wweu Wisuisuiunsiasusivasn wuin
AUdeiloINIMNesEUUUsEamUsEIiuIN neuropa-
thy impairment score in the lower limbs (NIS-LL)
firgusenay 60 lunquilld tafamidis uaz Atuses
az 38.1 lunguitlaisivaen (p-value=0.041) ffile
nautlel tafamidis SinaunmdAnUszidiuain Norfolk
quality of life-diabetic neuropathy total score i
WasuuUasnidu 0.1 uaziUdeuulas 8.9 Tungu
fdemann (p-value=0.045) uenanisluiioud 18
ganuan TTR asfisSouas 98

n13AnEN long-term effects of tafamidis for
the treatment of transthyretin familial amyloid

5 1JunisAnuenng

polyneuropathy (Fx-006 study)"
HaiuANUUaeAfEuarUsEANSAMves tafamidis
felieanin Fx-005 study 1u§ULLUU single-arm,
open-label lagvinsAnulugiie Val30Met TTR
$1uau 86 Au fUheilduvasnan Fx-005 study
2w #5 tafamidis 20 fadndu Yuaz 1 ads uazndu
Alderegudnazliioely vhmsAnwidunar 12
Weu wan1sfinymudn tafamidis dUszdnsamly

AsuY NIS-LL Tusdoud 30 wazlinuainisluie—

¥
LY

UsraaAniuuss uenntifanuinnguinle tafamidis

Ryt uiafy, dumssa @adnaesana, Uana aauds, In13ne Sawdnuud, §5ins Bevudiadey
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ashwiaLﬁmazﬁmmsmqazuuﬂizamﬁﬂ'jwﬂfjuﬁ
I¥emaenunren  msAnwisauslisy tafa-
midis InensalugUrengy TTR-CM

1in13Anw tafamidis treatment for patients
with  transthyretin  amyloid cardiomyopathy
(ATTR-ACT)" Tu phase Il lag Muarer uagpue
%ﬂﬁﬂugmmu multicenter, international, dou-
ble-blind, placebo-controlled trial N15ANYILUS
iUy TTR-CM wila ATTRwt Wag mutated trans-
thyretin (ATTRm) fifln1azstiladuimias NYHA class
Il 7L$$Uen tafamidis uag placebo aniliu 3 ngu
Al intervention fall (1) AUaelasy tafamidis 80
fiadn¥u fuaz 1 a1 (2) fleldSy tafamidis 20
fodndu fuar 1 e wor (3) flheldSuemaon
WU tafamidis eERIUIREINTARAALLEE D
madeinanynanmmldiou 18 Wouusn Anduy
relative risk reduction M1598az 30 way number
needed to treat (NNT) wifiu 7.5 (Rauanslusy
i 3) wazdnunsoaneudssannsdiuenlss
neuramelsanailauayvasndon Anduy rela-
tive risk reduction fisevay 32 way NNT Wiy
4.4 \dlew3puiieuivemasn wenanidmuini
30 1ou nauilé3y tafamidis fiHaTImveISHT
nsidedInlunnanvawardnsiN1sdisun1sshu
flulsaneruianienigiilanazvasniaenanad
snndnguiildeivasn (tafamidis 80 fadn3u:
p-value=0.0030 Way tafamidis 20 HadnTu:
p-value=0.0048) fUenguilld3y tafamidis 80
108030 waz 20 Jadniu HoRTINNTANANIBITEYY
N19LUNSHAY 6 WIN (6 minute walk test; 6MWT)
LAEENIIN15aNaY8e KCCQ-OS score Uagnings
filgmanndndae (p-value<0.0001) Tunnsfny
idlamuonshifeszasdiisuss wavernslaife
UseaeAa1nnslasy tafamidis 2 vua Llianmng
AudneY

nsanwinuvasnnelunislyd  tafamidis
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1.0+
0.9+

0.3 Relative risk reduction 30%

NNT 7.5
HR 0.7 (95% Cl, 0.51-0.96)

0.7+
0.6
0.5

0.4+

Probability of Survival

0.3

0.2

0.1
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Pooled tafamidis

Placebo

0.0 T T T T

T T T T T 1

18 21 24 27 30 33

Montbhs since First Dose

Cl = confidence interval HR = hazard ratio

NNT = number needed to treat

5UT 3 HATDINITANAIYRINTSIETINANNNALYA

NNNSANEN tafamidis treatment for patients with transthyretin amyloid cardiomyopathy

(ﬁ@LL‘UﬁQ"U’]ﬂLEJﬂﬁ'ﬁéj’Naﬂ‘WﬂﬂﬁlLﬁ“U 17)

91 post hoc analysis

in13Anw the effect of tafamidis on the
QTc interval in heathy subjects® wiofnaunis
BnvodszezAIn (QT interval prolongation) ¥e9
oanasinsNdguane vdsnlésu tafamidis vum
g4 (supra-therapeutic doses) 400 aan3u 1 n¥q
Wisuiflsuiunguauanilé$u moxifloxacin 400
fadnfu wui QT interval voagthemdsnndils
$u tafamidis #1930 QT interval 3udutiosndn 10
msec fatiunisAnuazlinslésu tafamidis lal
duusiuniain QT prolongation

wenanigafinisdnu effects of tafamidis
on transthyretin stabilization and clinical out-
comes in patients with non-Val30Met trans-
thyretin amyloidosis (Fx1A-201 study)™® Tu phase
Il sioLflosann Fx-005 study lngviluguuuy multi-
center, open-label trial TugUae TTR-CM 9113 21
Ay Inegtheaglasu tafamidis 20 Sadnsu Juas 1

238

afadunan 12 Wou nansAnwnuImaanlésu
tafamidis Wunan 6 dUasi TTR awnseeay 94.7
TumsAnwildwuenislafisssasdiiguuss Tog
WUDINSIUSTasA Ao nnaw Sovas 24 Mieade
Sowvaz 24 uazeN1SUINUSIINTTE1A So8ag 19

nsAnwuRaiUSeugusednsn1nyas
tafamidis 48N1TINYININTFIV

N13AN®YI tafamidis in transthyretin amyloid
cardiomyopathy: effects on transthyretin stabili-
zation and clinical outcomes (FX1B-201 study)"
lu phase Il gUuUU open-label trial lng@nwin1g
1% tafamidis 20 fadn3u Suaz 1 Ads Wisuiieuiu
mssnwuasgulunm 12 Weou lufihe ATTR-
wt-CM 31 AU wag ATTR Vall22lle CM 4 Ay WUl
nauls tafamidis \hunan 6 @i i TTR asinia
Spsay 96.8 asanlasuendunan 6 davi 6ns
MM530AT307 30 1Wou (MNNFITANY) WuTy
Jovay 87.5 9T IN15nsUN TN lulsane g
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selsailanaznaemdonserstion 1 ads Sesax
25.7 uay NYHA class diatu Tu 12 fou Sesas
75 lumsAniwuoimslifisuszasdlungu ATTR-
wt-CM @9 91n1590didy 7 Auan 31 Au
Fausldilasunsduses
nA15AN®Y ATTR-ACT ¥il9A tafamidis 195U
n1seudAnisldainesdnisomskaze1veslseine
anigeunuiloifeuiunnu w.a. 2562 uagldfuns
ausiinsldladinauamuznIsunITe I shazen
Uszwalneluhoungenian w.e. 2565 Tutously
cardiomyopathy of wild-type or hereditary trans-
thyretin-mediated amyloidosis (ATTR-CM) Tu
fve) ileannsideTinannlsarilauazraonidon
sludansdlsmeiuiaseanneginlsniala
uazviaonLaen’’
AUzdINSlEEANURYINIIN1TINEN
YUINYMALTENT T
Tafamidis aglugUwuunavgadmiuiulse-
MU laed 2 YunfAe tafamidis meglumine 20
Tadndu (auyariguiin tafamidis free acid 12.2
Hadn3u) way tafamidis free acid 61 HadnTU YU
PIEMTUNITIAYY ATTR-CM A tafamidis meglu-
mine 80 {adnsu (4 uaUya) vise tafamidis free
acid 61 adn3u (1 ualza) Tuag 1 ps Taotia 2
yunfiaudianyadu vadeasndusnadouas
annsnsulszundounielinfouanisle
nslderlugaenguiiay’
Ladauunnsnaiueg1eiidedrdglungy
fieludu o1y WenA uaznisvhanumadle Jads
Lififuusiilumsysuruneelugdienguitiay
n3ldelugaeiitinzivuansas
ﬁﬂ’;aﬁﬁ moderate hepatic impairment i
#1 Child-Pugh Score 7-9 Azliuu Wyl tafamidis &
systemic exposure anasUszanaTosay 40 LLazLﬁzJ
mstusenuszanaidesay 68 Wleiisuiunuaunw
A E;\I’Jjﬂ’JEJ mild hepatic impairment 7if Child-Pugh

Ryt uiafy, dumssa @adnaesana, Uana aauds, In13ne Sawdnuud, §5ins Bevudiadey
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Score 5-6 AzkUL AMAFYIAUAIARSYRY tafamidis
LlunnsannAugunmReg1alite @Ay n1Eia
ag9lsnaudliiideyanisldeluguae
severe hepatic impairment wazdslifiA1uugi
nsusuruneluUag hepatic impairment
msldelusin
gelununisAnwrfeusednsainuazainy
Uaensieved tafamidis luiiniiongani1 18 T
n1slde1luggearey
Falaifiarmdndusiosusuruneluggeoigi
fl91gunnidi 65 U
nsldgrluviglensasad
Mnnmsfnuludaivaaeanui Welv tafami-
dis meglumine lunsesine Tuvunaengadu 9 wives
AUC fuugihluau enaneliineinislifivlszasd
Aan1Tasiulavesdninaasdle Wi embryofetal
mortality tuiindaanas wag M5nI5Y

v

WesndayanisAnwrlungedenssa dad

$riaswuzidldnandssnisldolunddenssd
warleuiuin wimndndudeddenlussminede
assst dedliduuzidnieafuainudssdunisiin
msnIguluseninenislden

N15AANIUNANITING

NNSAAAINNANITINYILSA ATTR-CM 2901514
tafarnidis  SsldfinmsinaunsShwianizianzas
\lesandadidodrdnveanisdnuiluaqglu sild
Tnemsfnanuaduliingila (echocardiogram) N3
asaviladien neduazouluauuudmdn (car-
diac magnetic resonance imaging: cardiac MRI)
N1395IAUNUNTEYNNIIITYANANSLNATES  (scin-
tigraphy with bone tracers) \fieATady infiltrative
cardiomyopathy WazAITHIITUNRAANNANINYDS
UfUAn56i19 9 veegUesaueie A liver function
test, renal function test, complete blood count,
thyroid function test, prothrombin time, bio-

markers of heart failure (NT-proBNP e Tropo-
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nin 1) YaNINLAITAAMUAMAMAFINAIINNTUTY-
Iy KCCQ-0S uag 6MWT anunnsinyn ATTR-ACT
aneng®

9IMs hiNIUszaIA >

9INM5ANT ATTR-ACT study AiRammEE
30 eu wui enmsldisssasdiintuseuing
tafamidis 20 dadn3u tafamidis 80 Haaniu way
gmaentuaunsanuldnilousy  Tasennislaifie
Usvandfionanuldvesfie vosdavieade Seuay 4.5
wazAnsTuesiuT LS wanTon

Foinuld'

Yagtudaldnudeviulden  snviulugUled
UseTRuievsodiudsznauves tafamidis

nsiAUsnY

\Auefigumaiivies 20-25 ssnialToa
anUse

ATTR-CM gndnindulsamennuaznultios
wilulagdumalulaglunsmeudiiavedlsainig
fanlann Semuithenguiinndu oghdlsfan
nssnwvinlaisadunisshviaiueinisuaznis
Usehutszaeaiiy  shlshedannindinill
AuazildnsmadeTiniideudnags msli disease
modified therapy Tnenisld tafamidis Faduenlng
1uﬂ6ju transthyretin tetramer (TTR) stabilizer 8an
grisamzzastu TTR vlF TTR asfauntu L
Lﬂﬁaugﬂmﬂ tetramer Lflugﬂ monomer fiugiu
ALlauee amyloid fibril azaumueIsIzdIAYYDY
sumelagianzogisbsazaniivnlaveaditagld 91n
MsAn Ui mEnifUaelésu  tafamidis
gnsIMsideTInanluynavg  wardnsINIninsy
nssnwslulsaneiuiaananiziilanazvaen
Fonanas luieud 30 wenanidmuinnisanas
Y93 6MWT Wag KCCQ-OS score Houninguitlsien
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saon  uonanisslinuoinislifeUszasdiizuuse
deifleurunguitldemasn

og1lsfimunsld tafamidis audugisen
wne leefenldanglunisshwidseana $225,000
ol vive $18,750 saipieu vibviUieludssine
an3geLu3n191uINNINITYNIN19AIUNITRUNEY
nmsiden  wiiagldsunisaseungualeinegly
nssnwvdININUIEUsEAuguaminn - Tu
Uszwmalnenisld tafamidis Aflaldanelunisine
Uszanal 200,000-300,000 Uneleiieuduifuls-
werutakavdeladarunsadnanSnwiniednsnig
Snwrtuiiuguld Sadunisinnsannissnwdae
nslderiifisaiung fausdfineauninineinis
FradeafiEntes ualsadiinssndulusgneii 9
UARINTN NI TUNNETIAITHATUINT I LA
Tugftaefianinagladsuusslovianennniigaile
TiAansAuAlunsnY

ungay

Tafamidis WWus15nw1 ATTR cardiac amyloi-
dosis Fausniivhmiindidu TTR stabilizer oongy?
LANIZLANLAINU transthyretin tetramer ann13LAn
amyloid fibril flazauudnasilavestag ilian
gn51M9dedInanlunnanms  wazandnsn1si
Sunisshwdalulsanenuiaananemilalasvasn
Fon wardslinueinslifissyasdfiuussannnis
T demsszieansldendenisldsusuendidu
BCRP substrates U methotrexate, rosuvastatin
WeE imatinio 1iiesan tafamidis fnalunisdud
BCRP wawifiun1svhaiuwes CYP2B6 uaz CYP3AG
FliAnnsfinseiuresenaziiunadafeswes
grmApTedld fuiudsdestinmsihdnanuenisli-
falszasduazenauuruneiiedesdivnzay
molu
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Dupilumab: A New Option for Severe Asthma
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Abstract
Pathophysiology of severe asthma is

complicated. Several biologic agents targeting
cytokines involved in type 2 inflammation have
been approved for the treatment of uncon-
trolled severe asthma based on phenotype.
Dupilumab, an interleukin-4 receptor antago-
nist, is a human monoclonal antibody that spe-
cifically binds to the interleukin-4Ra receptor
alpha subunit, thus inhibits the dual signaling
pathways of both interleukin-4 and interleu-
kin-13 which are associated with inflammation
in many chronic upper and lower respiratory
tract diseases. The drug is recommended as
an add-on agent for long-term treatment in
patients, 12 years of age and older, who suffer
from moderate-to-severe asthma from type 2
inflammation caused by the eosinophilic phe-
notype. According to a pool analysis of efficacy
trials, dupilumab significantly reduced severe
exacerbations in one year and was better for
asthma control over placebo. This agent also

improved lung function, particularly in patients
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posAnegnvilnTUYsENIUle 91msluiisUsyavron
grimuUee Ao TUFATEIVIATARET UaznTIvE-
lodluilaaluidongs lodinsrzvimandnasy-
manswuIre1dnunualunsleTaununising
dulugheidulsaiinguuse MAnINNITENIEY
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AdARy: Aauuy; 1sA%e; human monoclonal

antibody; interleukin-4 receptor antagonist
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with blood eosinophil count above 150 cells/
microliter or exhaled nitric oxide level above 25
parts per billion. In addition, it improved quality
of life while decreasing the need for oral gluco-
corticoid use. Injection-site reactions and hyper-
eosinophilia were the most common adverse
effects of dupilumab. Pharmacoeconomic ana-
lysis showed that dupilumab was cost-effective
as an add-on agent for maintenance therapy
in adult patients with refractory eosinophilic

asthma.

Keyword: dupilumab; asthma; anti-eosinophil;

interleukin-4 receptor antagonist
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1. enumufgiiulsainvlinguuswaznisinwiuugad

2. \ielimuteyanandying uazunuinued dupilumab lugthelsaiinviinguuss

3. Welinsuiwdngiumannisiigliuuseansainiasanulasndeves dupilumab

uni
Tsaninvtiaguuse”’
Tsadndulsafin1ssniauveviasnay vinli
fimsganuvsamasnay ne1N1swe LUy o 91-
PN | P a ~ .
nsnuley oun o weladesia (wheezing)
S 1 1 a a
glaludndy wuuntnen Ingein1saziinisasu—-
LUBTUAUAINTZAY STUZIAT LAZAILTULSS

(Y]

n13UsEuANTULTIYRIlsATn Auediy
ANNEINTUNITINYITIDAIUANEINITHALNITHIATA
o Aa a A a I A A !
Misu lny dewvesinviinguusede finvlianunse

AuANeINSle Wiaglasunsinwisag high dose
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inhaled corticosteroid (ICS)/long-acting beta2-
agonist (LABA) t¥u1ian 3 - 6 Loy viseseadld high
dose ICS/LABA TunisUesiiua1ns IneiiUaedinng
Idgneewioilies madialunisaanuegnies was
= U U d' 1 aa % a d' |
finssintladedu o wu nsitadelsaia lsANwuTIy
fludin (comorbidity) wagnisduiadadenseduly
wad wedsldanunsanueinisveslsaiiale Fansel
I dy ! ! L o s ¥ q' dll
ngunsatimsdwiafurgluduunndgideivigyive
Usziu phenotype waziansanlin1ssnwuLGal
Phenotype waz endotype vaslsain>*’
1870UU99A171 phenotype #u1889 81015
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wansvadUieusazsiey lagliladrdatanalanig
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AT MUUNAUNATY  Intin155nElnefiansu
e phenotype o19laiiiesworiazarunslsnald
a7 endotype N80 ANWAENNNGITATTING
wionalnnsiielse Suilvinsudemnuunnaislu-
FunsuAnIEENTREINT  TIuTenmeUaedly
nsinwvewtiy dwalianunsatnuseneunis
dndulafiagymssnwuuugatild (targeted the-
rapy) n1511 endotype ulglunisufifiazdosin
yi3esryiniainaiann (biological indicator) wie
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audlaferfudnvugniamesaisine
vaslsadislutlagiunuinfgtestunalnnssniay
f3enin type 2 (T2) inflammation Fuieadesii
seuuiiAuiulagAnla (innate immunity) Wagsy-

[y [

vunfiAufuLUUT UMY (adaptive immunity) 1Ju

Y 9
a

weBaIsInevedlsasedvamaiunielans
duvuuazduavaesin WU lseia lsalen
qmﬁué@%’a (chronic obstructive pulmonary di-
sease; COPD) TsalafadniauiieSesufusndnig
230 (chronic rhinosinusitis with nasal polyps;
CRSWNP) Tspagyndniauanngiluii (allergic rhinitis)
Dudu

T2 inflammation 1NN helper T cell ¥in

'
=

1 2 (Th2) kag innate lymphoid cell ﬂfjuﬁ 2 (ILC2)

'
=

Fawdnlalalend (cytokine) wiindi 2 l9un interleukin
(14, IL-5, IL-13 Sausieensdosniausy 9 (inflam-
matory mediator) lag IL-5 funuindiAglunis
wUsi wazifindiuauves eosinophil lulunszn da
walifinszay eosinophil luidenuasiioifenaan-
auBsfinmdnsiuslaonseiunusunsseslsaiin
uanani IL-5 FerrpatiuauunissyLiulanves
waduiedl 2 8u 9 WU mast cell way basophil
Dudu dm L4 way 1L-13 Sunumlunisuiienth
B cell T1a319 IgE dawalifiin basophil way mast
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nsiasulamweaiode (oarrer disruption and
tissue remodeling) IL-13 finnnufendeatiunisasna
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wagyiliiiun1sads nitric oxide 91nNNINTEHY
wulwal nitric oxide synthase 9 dswaliszauiig
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nitric oxide; FeNO) sty namalngagy #o IL-4, IL-5
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aussanndananas welatidesia wuuntien 1o
Tufhelseiin wazdnwu T2 inflammation Wuwén
Tugtheduiinviinguuse

Isafimaunsawus endotype oy 2 wiln
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\Gunalnmane13a35imen faguii 1

- fiawila T2-hich fnalndruieadostu T2
inflammation #afina1 lUud1tned 9wy eosino-
phil Junanlunssuiumssnia@uvemaiumela
Feduiusiunsiisesu eosinophil luidongsdu vie
§ FeNO wiau anunsauvsiinues T2-high 1Hu 2
wila laun allergic wag non-allergic eosinophilic
asthma

- fiavila T2-low %39 non-T2 wuladesnin
¥ila T2-high wsisaulufs phenotype vaadinil
\Aeatestulsndau nsgquyws MsUsznovendm
(occupational exposure) LLazﬁﬂiuﬁz\Tﬂ’wméj‘%ﬂﬂ’lﬁ
“aﬁaﬁamqmmiw 40 U (late-onset asthma)
sffnglunduianiisniiosio 1Cs dmiulalalad

W
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Do =Sp. B D
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neutrophil Jadonitnviiniin neutrophilic asthma
wenaINi fAneia T2-low Ssmesauile pauciera-
nulocytic asthma (PGA) FEATIINUITAU eosi-
nophil Tuldunztiesnitdovas 1-3 WarTeAU neu-
trophil Tuaunetlssninfesay 60
Tsafinvdnguusanulaluguaelsaiiaidu
{lvigjFevas 10 uazluiiinfevas 2.5 dailigunm
Finanas sasaiivenudedunndeddn Fadevs

% endotype vosUeiluiinyiingunsled azvihli

AuNTaneINTIANTULSIwRdlsA TINviadenlden
Fringlaegnamnzan Invdulngveiedlasu
oral corticosteroid (OCS) siawflaamnniu n3alasu
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high dose ICS siilu T2-high wlens7a biomarker
Jenvegatesdeladeands 1dun sefu eosinophil
lwdeon > 150 waareolulAsans waz/v3e FeNO >
20 d@luiuaudiu waz/vmse s¥au eosinophil Tu
LEUNE > Sovaz 2 uay/vve 91n15vedlIARnLAnIN
a1snegiud (allergens)’

nsinedatnluiinytingunse™>

PNUUINIUBI GINA U A.A. 2022 Taduun
1Trinqidu 4 ngu Adlunsinuniiavdinguuss &
sioldil

1. anti-IgE lauA omalizumab

gL Uu monoclonal antibody #@ immuno-

aa a )
wuansgy I?Tﬂ Nanie

P a
lﬂﬂl.!“‘l»ilﬁ““‘lﬂ‘lﬁl

¥

tezepelumab — Alarmins

/ (TSLP)

omalizumab—|l I l Th2 cells I

E4

¢
>
dupilumab =1

B cells

reslizumab

benralizumab

naw IMEIIJUU

Allergic

Eosinophilic

\

Dendritic cell dupilumab

Eosinophils

mepolizumab

¥

Alarmins

(TSLP)

Alarmlns

" tezepelumab—1 (TSLP)

IL-17

Dendrmc cell
l Th17 cells I | Neutrophils l

IL-13 L-8

ILC2 cells

IL-13| —— dupilumab IL-17

v

o & =
NanuLkaLIyy

o X o
‘ NaNNLUaLILY

Neutrophilic

Non-allergic

) | J

|

T2-high asthma

IgE = immunoglobulin E
T2 = Type 2
TSLP = thymic stromal lymphopoietin

|

T2-low asthma

IL = interleukin
Th = helper T cells

5U7l 1 nalamanesaisinenvedlsaiin wazendringildluiinvdiaguuss (fauvasanenanssneiay 4)
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slobulin E (1) finalnniseenguilaenisduiiu IgE
floglunszuadonlaenss dewaduds IgE fiarludy
U IgE receptor 3wetlostunisuanUdseansie
dniauiinszdulag IgE uazyiliAnn1s downregu-
lation U8 IgE receptor Uu mast cell wag baso-
phil  vihligheiinsmevauesssieansnagiiuiianas
dnuwazvosthefivanzanlunindenld antigt fo
foreiidlsafinviinguuseainansiegiud (aller-
sic asthma) Taegthefineuausssiosldmsinilsysu
eosinophil Tutden > 260 waasslulasans I
FeNO > 20 dnluiududu flonmsiadiFuidle

Y 1

dudaansnogiiul  wazlasunsidadedndulseie

Qe

Aausiegtiaandt 18 U (childhood-onset asthma)

2. anti-IL-5 wag anti-IL-5R laun mepoli-
zumab, reslizumab Wag benralizumab

IL-5 yMAAAATZUIUNTAS N WUSRD  Lay
n3eHU eosinophil danalfiinnsvaiveanduiie
SPUUINUADNAY A3 NasALEen Ll (angiogene—
sis) @579 mucus kazvilAnnIsauas1eaanay
(airway remodeling) vilvivaenaufuwaun1Is tng
eI monoclonal antibody #i8 1L-5 Ll mepo-
lizurnab waw reslizumab Snalnniseengrslaedu
U 1L-5 Tnemse vilsdudansduves IL-5 U alpha
chain U84 IL-5 receptor Ul eosinophil Wag baso-
ohil dwal# eosinophil lunszuadonuazileide
anas @115U benralizumab 181w monoclonal anti-
body amqm%’ﬂmamw%nm IL-5 alpha receptor
UURI89 eosinophil az basophil vl IL-5 wag
IL-5 alpha receptor lafaunsadufuld wenanidh
aunsavinlil eosinophil wag basophil mgldain
N3¥UIUNIT antibody-dependent cell-mediated
cytotoxicity Imaé’nwmmmg’{ﬂ'smﬁmmzaﬂumi
Fonld anti-IL-5 v3e ant-IL-5R Ae fUefldulse
finguussuiin eosinophilic faefinouausssiosle
Andlsyau eosinophil ludengaunn (= 150 wad
sielalasang) fiesSumaneaddludas it 16

sagaus mdn, 3aas neuiysven

afiguuy: Madeninadlunisshulsadinuinguus

[y

Sumsitadeindulsafiafousiony 18-60 T (adult-
onset asthma) kardlsATAEAI9YNTINAIY (nasal
polyposis)

3. anti-IL-4Ret loiin dupilumab

g .Uu monoclonal antibody e IL-4 recep-
tor USkIad alpha subunit danadudansyuaunses
ﬁm@nmmaqﬂg@ IL-4 wag IL-13 é’ﬂwmmmi{ﬂ'wﬁ'
wangaslunsidenld antiL-dRa fo {Uefidu
lsafinguLsavia eosinophilic 38 T2-high gl
58U eosinophil luidenas = 150 uae < 1,500 wwas
aolulasans 3o FeNO > 25 duluiuaudiu w3
SuUsenu OCS ogsseiiloamniu

4. anti-TSLP loun tezepelumab

TSLPgﬂa%ﬁumﬂmmazéjuﬁaqﬁwmﬂam
dlosaniinisnevauesieduwandousie 9 wu Thsa
wuafise asnoniuW ansiediineliinmsszae-
o9 wagn1sunlunesnenie Wuau TSLP fewdu
upstream inflammatory cascade ﬁﬂﬁu’uﬁﬂﬁmam
sganavnselalalavsng 4 1le TSLP Uil den-
dritic cell avdsmaiunsnevauedly T2 inflam-
mation (IL-4, IL-5, IL-13)

Tezepelumab U1 monoclonal antibody
lngnsesia TSLP receptor denaanni1snsedu den-
dritic cell l¢f nwaizvasifirefimnzanlunsidon
14 anti-TSLP e fihefidulsafiaguuss siszdy
eosinophil luidangs vise FeNO g¢

mnmwmf%ﬁ'nauaﬁﬁazga dupilurmab Fafu
g13jartdmiulsaiinguusefioongnise IL-aRa
Wit

Dupilumab

Foyaily™

Dupilurab 1w monoclonal antibody (mAb)
fignsmaediio C_H N O S  fidwihelu

Uszmalngluton1sime Dupixent® Ineusem e luil-
anufa (Uszwalve) $100 Wuunudme d5U
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Dupilumab: A New Option for Severe Asthma

[ a [ (3

wuvendundndusiedaiiduasazangladeyudn

voe lufiddidmvdesgeu usslunsyuandnensay

v
v a

30 dwiultasafeiivasnviududag (solution
in a single-use pre-filled syringe with needle
shield) Jvu1m 300 mg/2 mL wag 200 me/1.14 mL

tausldy’

Dupilumab Fdeudldsil

1. I'ﬁﬂﬁugﬁuﬁﬁ’mﬁﬁ (atopic dermatitis)
wusilldlugtaeny 6 DTuluiidulsaiugdud
Rvidsifianuguusessiuiunansiiann Alsian-
wsanuaulsaldegiuiieameainnissnwinigen
anngivieliannsainumeisnsinudnanls
aunsald dupilumab  SaudusIResAlAALRYTOYA
iiaviangiviolifly

2. Mdumssnewuuiaiuvesnissnwilse
WnsgauUunanafiesuuseviia T2 inflammation lu
fthwony 12 BEulU (nsUssidiuanuguussedise
#nanszeu eosinophil luldeanian1sin FeNO)

210 GINA guidelines U a.A. 2022 wuginli
47 anti-IL-aRar Hugnauaslsafietuil 5 (step
5 controller) Fsthonslasunsguasnunluaniu
weunandANudeny  gieiliaunsaniunm
Tsadeen high dose ICS WaNfUBWENEVIaDAALT]
aamqwéenéwﬁ’um%u qzﬁaﬁ?u dupilumab Fudu
anti-IL-4Ra Fsiivoudldlugirelsniinseauliunas
feguusauazmunulalldiinain T2 inflammation
Tnauugibildlugieanguinnimsewiniu 12

vuIauazIsn1siendmsusnulaina’

1. wuztlild dupilumab Sudushevug
400 fadnfy Aadnléimsiuazeds wasude
vn 200 fadnsu luadsdely Wemn 2 duand

v
Y

et auneeteraniuléds 300 Sadndu nn 2 Ui
Juogfunsusuidiuvrosunnd

2. wushlild dupilumab Budugevung
600 fiaansu adléRvdeTuazeds uavmudie

w9 300 Hadnsu luaseinly vn 2 e dmsu
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fuaelsafindlesunissnwisie OCs niegdaelsn
finidulsaitugiuifovedaseiuuunatsiaguuss
I3

n1saadn AR

a1150U3m5  dupilumab  lamauesiay
msdnendnldmilsfidurviontivies snriuus-
nadisnsevasioliin 5 wufles mngdu
aeandunsane v Aanusadadiusnduuaule
dmsuiihelsaiindildenvun 400 fadndu asu3-
m381laeN152n dupilumab YuR 200 Tadnsu 91—
wnaesnSshadefulumumlsiuandaiuresnis
Fne1  uushlitimawasudiwnididalunisdne
ynads imsdnondluluivilsifdnuusyy uls
fnsuiniu Tseevind viFedsesunailu (deth
greandngLiunlsseliendoaumgiviniugumgl
Wioe Uszanad 30-45 uniineudngn) nsdlaudnen
sdneadsiidulaeaian wdmniulFaaeia
MuuAnIsUNA

nsiiune’

- ivlugBuiigamadl 2 - 8 esmwaldea Tu
naesusTAniedostuuas vuuguds vulau
amdeu v Walindsiuvunegfissyoguu
NABILALAAINTYDINVULUTTY

- fufveuendiiu msifuigamgiasanlsl
WAl 25 aergadea wazadstdniely 14 Ju

- dlodlaussydsiuga asliliasluafadien

Y v

Jaruly’

v

viuldluguheffiufisennisusisesn fen
ddnseduUsznauduveden
Anfiaunaztanlsszialuiiay’
laipasld dupilumab wilednwienasiie
Asuideunau Muldenlunsinwnnievasnay
noLnfudsundunieniiziifuasilonnislsaiia
QRISHLERRAITIE
- gUagliimasnganisldennesilaaiiesesn

yiaFuusenu 8n m vseaany viufidlelsuauns
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$nwise dupilumab nsUSuanuwIneIABIALA-
afiusesRnuANUMIIZaLAITY e Rpe TRy
Tuagdntiumanielinisgualnenssvesunngd

- frfufisensuiuhssneifnty (i
yiafiintunuuiuiiuasintu) Feanganisld
dupilumab ViufiuazEalinnssnunivangas

- mngUasfndonuounsslussninadild
Sun1s5nwsie dupilumab daglinevausssenis
Snwinueunens Wivean1s3nade dupilumab au
niagmgTnNIAnde

- fhefifunsinwdhe dupilumab wain
amzideymdniauiilidannsousluldfenisinm
1INTFIU VS0HINITUANILAEEINITVDINTIENTY—
INATNAUATTLATUNTATIAITATEIINInYUnNg
AUAILLIL T A

- ftaelinsldduiedudoduluseninely
dupilumab iesndslifinsfinwimenadnife-
fuaruaeadfeanldoiuiuiadudody

nsldenluglenguiiiay’

msldelumin

LifinnsAnwiAeafudszansnmuazaiiy
Uaensisves dupilumab Tufftheiinlsaiin fAfleny
M1 12 7

rminga

Lidndudosusurunermutmidndalug-
thelsadinfifleny 12 U Fuly

WiUhegiary (265 U)

Lidnusiessurwnneludiegeene

geiitiniazlauansas

Lisndudesufvruneiluguaeifinngla
unnsesialigunsioguusaUiunan ogelsi-
ma Selaifiteyansldolugiaeifanelaunmsos
DYIITULIIN

gaeiitinziuuansas

Falufiveyanisldenlugfvaefiangdu
UNNIY

sagaus mdn, 3aas neuiysven

afiguuy: Madeninadlunisshulsadinuinguus

mslderlusigeninssa
Tayaingnunsidentungianssndinsiio

Y

98193170 N1sAnwITeludnineasslununandu

FUNTIYIINATILAZN D UTLAEITDITUAINLT U

a |

fiwsiasyuuduiug asly dupilumab luseninenis
fanssfanznsdiifinnsuseifiundainsslonid
Aetuilinnnienudssonanluassd

nslderlusrsa liuuyns

alsifioyain dupilumab gnduaenyisitua
vouyuevdoll  Fdulsiesiinsdadulaiiazmgs
nsliunynIviseasnean1ssneIee  dupilumab
lngfiasandslselovdvesnisiiunyassenisn
wazUsglovtildanmsinwisennsan

nsFuiug

nNsfnytudnineassnuitliiinasienis

v 6

AUNUG

3
$2,3,7,9

WNAYWAANERNS

Dupilumab (Julululpausauouived (IgGa)
%a%é’ug’qmimé’@fmwmm IL-4 wag IL-13 lagdu
DUNANIZLIZAAUAIFUTHR interleukin-4 alpha
(L-Rat) Badunihedesildsiutuvesisu IL4
uay IL-13 fedugnedudinseongrisvesiia 1L-4
waz 113 18 Tnsenasdudimsdedyaames IL4
rudasueiing 1 (L-aRot/yo) uazdfudansdedny-
cuumsuaqﬁq IL-6 wa IL-13 sy uaiingi 2 (L-4Rou/
IL-13Rot) Batt IL-4 wae IL-13 Dulelnladduiinit 2
fidniny FaAertestulsagiu (3U7 2)

ndyauAEnS

N159ATUE

NAINTAN WAV S2AUAMIINTITDIEN
wiimgeaaludiinm 37 fu uazAdUszdvdna
fuysalegsenineseuay 61-64

n13N32971887

gIAIUSNINTNITNTEWEWANY 4.6 ART
(4.8+1.3)

N15Y9087
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AsvdnenAntusuUdidudunazialle
L%ﬂLﬁU@stu’mﬁu (linear and nonlinear pathways)
Tusgdumnuituduvessniigs nsvdnenazifnsy
nsvvaunstosaanslUsiudilifinngdudy  Tuvas
fssiuanududuiisiniinisadinenaziinniu
nszUIUMIRUUTRELATmnedt 1L-4Ro Aifinng
usudundn widanslésueadaaredivilitss-
fuenludonnsfinud  Ainanwesszezafiny
Wuduvessiazanasiiniisedumaniiaiunsa
Tolaa1nnsiAsIerimLndvaaumansveengy
Usgrnshe 10 dUani dmsunisivienauna 300
fadnsu vn 2 daviuag 13 dUavt dmsunisivien
YA 300 Tadn3u nndUasi uaz 9 dUanvidmsu
n1stvignaun 200 Fadnsu vn 2 dam

Ujnaensendneen’

NNTUTZIEUNITNDUAUDIVDITE UUATALI-

Y 9

[
o 1 v A

Ausaindu lunuuisenlunsUseasaninyuluy

dd' I3 v a dl [ |3" I3 (9 3 1 a" Yo
nsaimduiadunldladadu falu Tuseninenlasu
dupilumab gUreenalasunisdniaduililyweiu
wiouuls uenant dupilumab Lifinasenisesn
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guisveseulesl cytochrome P-450 (CYP) 3slsifina
seLndraaumansvesenduiildsiuiu

25 lNeUsZaA’

amshifisUszasdanlngfinu Toun Auwas
Uan Uanuazduusnniian Aufvilssnausin ec-
zema herpeticum 1109 mau%qmé’mawaz
N33ANASNLEY N1E eosinophil Tudengs wanan
f:é’aﬁi'lsm'mm5Lﬁmﬂﬁﬁ%mﬂml,ﬁl,l,wqulm (ana-
ohylaxis) wazermsuinvesiofeusnaldiom
(angioedema) 141

nslasuaiuvun’

Lifnssneniisnwizdmiunisld dupilu-
mab 1Aure Tunsdlfifivgnisainmsldouiuvung
Aetu flhemsldsunsiamunafineinsuans
WaoonsluiUseand  waglvn1ssnwmuenis
DYIMINTAUMUNINTFIUVDLTING W AVIUN

N1SANEINIAALN

N3ANYIUTEANSANLazANUaDAABYDY
dupilumab tU3gutiguiuevasn

9358 1

n Dupilumab
7C IL-13Ra1 IL-13Ra2
JAK 3] Tyke |
STAT6 STAT6 STAT6é STAT6
No sigraling

=
o.®

\ i‘:ﬂ:. Transcription
A

Cytoplasm

COOO

Nucleus

IL = interleukin; JAK= Janus kinase; STAT = signal transducer and activator of transcription; Tyk = tyrosine kinase.

U7 2 nalnniseengvves dupilumab sie IL-4 kag IL-13 (AAKUAIINLENENTONBMINELEY 9)
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1wl A.f. 2016 Wenzel S wazamz™ vinis
Anwnlugvaelsafinsgduuiunatafiaguuseily
411130ATUANDINITAILYIADS ALAALALTREAYTA
WugArLINaNafegesINfveveeasnaNioan
qwéanﬁmu 776 AU @1y 18 U July JULUY
nuidlusuugn {Uawldsu dupilumab e
200 v38 300 {adnsu Aadnlanvts vn 2 vise
4 dUanii eudvevaen vinisAnw 24 dan
HASWSNANVBINISANET (primary endpoint) e
nswasnutasvasAiaussanmdensl 12 duani
SoleuiuaEudilugtheifiszdu eosinophil Tu
wenegtloy 300 waasolulasanstazAnyininy
Yaonselunsly dupilumab

wansAnuf 12 dUai Tudaefiisedu
eosinophil Tuldeneeetioy 300 waanelulasans
wuEtefld3U dupilumab anansaifivaussanm
Jan (forced expiratory volume in one second;
FEV1) Tdegnafitfuddymadfileieutuemaen
(200 $@d@n3u N 2 dUA%; mean change = 0.43
895, mean difference 0.26; 95% Cl 0.11-0.40;
p-value = 0.0008 Wag 300 fadnsu vn 2 &Uaw;
mean change = 0.39 dA3, mean difference 0.21;
95% Cl 0.06-0.36; p-value = 0.0063) LaZNUI
annsaufivaussannUenldognadifddynieana
ﬁ]uéJUEmﬂ'ﬁ%JﬂH'lLﬂjﬁlLﬁEJUﬁUEJ’Maaﬂ

NanIsENwT 24 dUansk wud dupilumab
annsaandnsnisifiaiaiisuguusddy 1 U (an-
nualized severe exacerbation) laegeiitudnAny
nsadRdleisudugmasn (200 fiadnfu o 2
éﬁJmﬁ; event rate 0.269; 95% C| 0.157-0.462;
p-value = 0.0002 wazywIn 300 daan3u vn 2
éﬁJmﬁ; event rate 0.265; 95% C| 0.157-0.445;
p-value = 0.0001) lPgWUINAILITOAANITAAKA
misusuLstlateseeay 70

AZLUNAINAINITOIUNITAIVANDINITVEY

[
1 = o o

RanTuegNited Ay vana  Weoeudusivasn

afiguuy: Madeninadlunisshulsadinuinguus

1aea1NA1 ACQ-5 (asthma control questionnaire)
flanas (200 fiadn3u yn 2 #Ua; mean difference
-0.35; 95%Cl -0.57 84 -0.14; p-value = 0.0015 Wway
300 $@dn3u NN 2 &UAM; mean difference -0.31;
95%Cl -0.52 4 -0.09; p-value = 0.0049) wazA
AQLQ (asthma quality of life questionnaire) fidia
u (200 fiadndal VN 2 §UA%; mean difference
0.31; 95%CI 0.08 - 0.55; p-value = 0.0090 L&z
300 fadnsunn 2 &UAmi; mean difference 0.36;
95%Cl 0.12 - 0.59; p-value = 0.0027) wanslyifiu
TgransamuaNeInIssavinlawaziinunmyIn
i uaﬂmﬂf‘jﬁqwudwé’m’mmﬁmﬁmﬁwL%U';ul,wﬂu
19 amaqLLazamiamwﬂamLﬂuﬁuaﬂwaﬁﬁaéwﬁ@
ysadRlugheRfiszdu eosinophil Tuiden niee
FeNO genidadu biomarker fivstifanissnian
viladl 2

AuANUUaenady wudl Msiinensliie-
Usradlaiumnsneduluis 2 ngu Taenuennsla-
fladszasdtosay 75-83 Tunguiiléi¥u dupilumab
wazdesay 75 lunguiildsusmaen einislifia-
Usvasd fimuvesiie nshademadumeladiuuy
fUFRSoEnATdne Uinfsus Heaynuazdine
dnLau wagviaanaudniay [usu

939 2

Tl aA 2018 Castro M uagAmy (QUEST
tria)"  vihmsfnulugielsaiinszauliunaisda
suussiiliannsomunulsald duu 1,902 Au
01y 12 9 FulU sUuvunuiTedusuudy fueld
$u dupilumab Yun 200 %39 300 Jaansu L0
TR nn 2 §Uanet wWisuieuivevaen vinms
Anwn 52 @AM HaAWSUANURINITANY AD M9
nsdadiadiiuly 1 U wagnsivdsuudasuesn
aussanInlen Naawsses fe enT1NSAATARLSY
uaznsiUAsuLUaserauTInamUon Uil
580U eosinophil Tulden 300 wadsolulasdnsuse
1NN

FAFAUS N0, 23aa3 noulRYIIEN 251
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Nan3ANYIT 12 dUAW nudgUaelaTy
dupilumab asnsawia FEVL Idegneiifaddayms
afAdlawisuiusmasn (200 fladndu wn 2 &Uansk
mean change = 0.32 @3, mean difference 0.14;
95% ClI 0.08-0.019; p-value <0.001 uag 300
Tadn3u 9N 2 dUnM; mean change = 0.34 &ns,
mean difference 0.13; 95% ClI 0.08-0.18; p-value
<0.001) wonanidawuindionamuluie 52 dUai
FUaeild3u dupilumab Sansiinisienveseni
Ausdeeideiiofisuiuamann

wamsAnwIf 52 dUai wuingtaedlesy
dupilumab @unsaansnsinisiieiansuly 1 9
Ihognafiveddynadfdledioutuavaen @un
200 F@dnsu N 2 dUaW (rate 0.456, RR 0.523;
95% Cl 0.413-0.662; p-value <0.001) wag 300
fadnsuvn 2 a1 (rate 0.524, RR 0.54; 95% Cl
0.43-0.68; p-value <0.001))

AZLUNAINAINITOIUNITAIVANDINITVDY
finftudioifioutueinasn Tasgaindn Azuuy
ACQ-5 flanas (200 fiadnsu un 2 &Uawi mean
difference -0.39; 95% Cl -0.53 §i4 -0.25 wag 300
fadn3u vn 2 dUast mean difference -0.22;
95% Cl -0.36 &1 -0.08) wazeA1 AQLQ Tfiudu (200
Tadn3u nn 2 dUa% mean difference 0.29; 95%
Cl 0.15 fis 0.44 uag 300 Uadn3u vn 2 dam
mean difference 0.26; 95% Cl 0.12 219 0.40)

pumuUaandy WU LAREINITNTUTY-
asdlaiumnsneduluiia 2 ngu Tnewuenislaifiedse-
a9 owar 81 Tunguitlé¥u dupilumab uazievas
83 lunguillésusmaen e1mslifleuszasdiinu-
Uow fio Msinleszuumaiumeladiuuy vasa-
ausniau leladniay TufAounuians udu

35987 3

1wl A.f. 2022 Wechsler ME wazagdy (TRA-
VERSE Trial)"” ¥nn13Ainen open-label extension
study \iednwUszAnEainuazaulasnsiuves

252
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dupilumab wu1a 300 Tadn3u AadlaEmiamn 2
dUam vihmsAnw 96 daw Tugheeny 12-84
U fillsadinsziuuunansisguuseiedielsadia
fifedldsuennesilaafiesons s 2,282 Ay
HAGNEVANYBINITANYT AD IUIULALTRUAY VDI -
thefiinernshifisUsyasdannslden wadns fe
Sasnsdndniisuly 1 U nmswdsuwlasvese
qusTaNINUen ATLULAMNAIN1TlUNITAIUAN
91N1570415A%A T2AU eosinophil Tulden szau IgE
Tuden wazn15An anti-drug antibodies (ADAs)

NaNSANYIA 96 dUa wudrgUaedilasy
dupilumab i FEV1 Aiatuidiewieusuemasn (mean
change 0.22-0.33 @n3) 1ENIINITANDINITANUTU
vaslsaiifianas (rate 0.227-0.327) wenaniids
wuindlofinnulufis 148 dUaviUnedldsu dupi-
lumab §ipsdisasnisiiiuredseiiniianas wazd
nsvuvesleniiniuetesedeaieiuiuen
“aen

HaMISENWNT 48 FUash muTAzkuLAIY
ansnsalumsnueuennsvaslsafindiau (A1 ACQ-5
flanas way AQLQ(S) Tlifindn) lunguitldsy dupi-
lumab  fignsimsneuaussfisnnninguitldiuen
“aen

AumLUasAsNUIAReINTIIRIUTE AR
Sovay 76.3-94.7 o1nshifisUssasdiinuvesliu
\Hoaynuazdnedniay (Gevay 17.5-25.9) fUjAzen
Uinaiidng Govas 2.2-23.4) nasnausniau (Soe-
8 9.3-19.0) Farusuguus (Fewar 0.5-3.6) uay
Uonsniau (§evaz 0.7-2.7)

598 4

Tul A.f. 2019 Xiong XF wazmmz” vin1s
AnwwuulnTziedun (meta-analysis) iiefn
Usgdnsnnuazauvasnisees dupilumab Tu
mssnwlsafieimuaslildifiouiuevasn 9 5
msfnen ffu randomized controlled trials ua
MFAATIEHIINUITE WUINGUTLFFU dupilumab
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90 5 Mfnw awsasiiy FEVL Tdegnedidedfey
nadRdiofisuiuevasn (mean difference 4.29;
95% Cl 2.78 - 5.81; p-value <0.001) uaﬂﬁ]’lﬂﬁ 8
anunsaananadsslunisifndiaiiFusuusslsosi
fiudfuadfdedioutivevaen 910 4 13
finw (risk ratio 0.73; 95% Cl 0.67- 0.79; p-value
< 0.001)

AZLUNAINAINITOIUNITAIVANDINITVDY
15Afin 990 3 N1SANEY WUIR ACQ-5 fANanas
1uﬂ6ju17ilﬁ§u dupilumab (mean difference -4.95;
95% Cl-7.30 ¢ -2.60, p-value <0.001) Wawen
AQLQ ﬁﬁhLﬁM%ﬂuﬂEjﬂﬁ% dupilumab  (mean
difference 4.39; 95% ClI: 1.44 - 7.34, p-value =
0.008) Fawansadusgeiiveddoynedfileodiou
flugmaen A1 FeNO 210 3 N1sAnw wudnlungy
#il#5u dupilumab Jrnanatesafitudfyniaa
dlewflaufugnmann (mean difference -2.40; 95%
Cl-3.64 3-1.17, p-value <0.001)

2INTMAIUTTAIA 10 5 AsAnw Langl
Wuiianguiilé$u dupilumab wageviaenifine -
nsluisUszasAliluanmneiu (Fesay 79.2 uag 78.6
auddy) enshifisUszasdinulesldun SUf-
Asenusnaiianen msindslumaiumeladuuy
Unitswe 1eaynuavdiresniay naenausniay
way ledadniay

(% '
a v a Y o w =)

nswsieduuatullddlvednin ilesain
ToyanisAnwiisusailddaiosuazinnuuansng
yosnannuideluseiuiigs Sedissedoyanisin-
wifisdnlueunansioly

91398 5

Junsfinwianuaiuisalunisanuuinnig
10 ocs filtdmiumueueinislsaiinidefisudu
gunsudu leld dupilumab Wisuiisusuen
waen aglul a.A. 2018 Rabe KF wazAniy (VEN-
TURE trial)"* vin1s@nenfialsz@nsninees dupi-

lumab Ywn 300 fadnsu Aadnlarnds vn 2

sagaus mdn, 3aas neuiysven

afiguuy: Madeninadlunisshulsadinuinguus

FUai Junan 24 dUani Tunisanauim OCS
T¥dmiuauaueinisluguaslsaiinguuseilasu
#IAIVANBINITOLRET T 210 AW FURUUIY
Weoluwuudy wadwsndnvesnisiine fe Seuay
Y9INTANAWBIYIA OCS 71 24 Fawi vesgile
fiAnonshifisuszasdainnislden nadndses e
dndnvestheiiimsanaswesunn OCS agnatios
Jowaz 50 wazin1TanavesuuIn OCS Uaenin 5
fadnsusou  uenvniifedinisusuiumsiiaiin
Aisukarnsiasuulasesaiaussanmyensay
AY

NaNSANYIT 24 FUAY NUIUeRlaFy
dupilumab @nsaanswinnsld Ocs Wewieuiu
SudunIseldedaitddynieds  aunsoan
1§ fovay 70 fudewaz 41.9 lelsutvemaen
AUERU (p-value < 0.001) @1u1snanvuIn OCS
Iaaudsdosnin 5 fadnfuseiulduinnitemasn
4.48 ¥in (95% Cl 2.39-8.39; p-value < 0.001) (5a8
a¥ 69 U 33 AuAIRU) TUazBYALAAIR N 15197 1

HUReTld3U dupilumab figmsnsiAnlsadia
fi3usuusaosninesar 59 lelisuiuemasn
(RR 0.407; 95% Cl 0.263-0.630)

Faefldsy dupilumab Smsifisturesen
FEVI iledfiufunguitledsugivasn (mean diffe-
rence 0.22; 95% Cl 0.09-0.34) uazA1 ACQ-5 an
a1 (mean difference -0.47; 95% Cl -0.76 §i1 -0.18)
deiflsuiunguiildSusmasnuaznuingudild
%U dupilumab @nsnansziu FeNO ldaus 2
daiaudsduannisfineite uenani deyadu
Anulaondenuie 2 nguAnoinislifeseasd
Tunnsnefu Tagermsiinudes ud msinde
hdluszuumaiumnglagiuuy vessausniay Tt
gniau linialvg) uae eosinophil g

auANA U151y

NSWSgUBUAUANUANAIAINNTIATIZN

AuYU-Usedvnana  (cost-effectiveness analysis)™®

253



Dupilumab: A New Option for Severe Asthma

mamﬂm'ﬁﬁﬂmﬁluﬂizmmﬂﬁu WU dupilumab
anuAuAlumsldsamunsswslugaeidy
Lsadinviinguuss Ineviliguiedennsinnnsusu-
usseenituaziiunuamiialag iaandiuinud
T (life-years; LYs) LLaﬁJEfUm’Jz (quality-adjusted
LYs; QALYs) dlowseufiouiu benralizumab way
mepolizumab wenanil wuin dupilumab Tas -
drusfuyulsyavdnadiiial (incremental cost-ef-
fectiveness ratio; ICER) 7iin31 mepolizumab
(1,010,921 t8u (9,190 moaanfansy) wiidlen3ou
Wguiu omalizumab wu31 dupilumab 3 ICER

Thai Journal of Hospital Pharmacy
Vol 33 No 2 May - Aug 2023:243-257

Aoend1 (10,802,368 U (98,203 ARART5aANSY))
Wil QALYs gandtuazaneinisianisugulsile
agalsfinny inaeitunisiansandnendinuauen
warsaelunsasUssmaliauuaninety - fedy
Jmsinsfnwdeyanuanudualulseinalng
siolUnfiandy
Jagtudelufiveyanis@nuiuseuiiiay
lAERTITENINEINGY anti-IgE, anti-IL-5/5R, anti-IL-
4Rot Uag anti-TSLP wANUayanIsnunIuIssanssy
pghadussuu nudenhe 4 ndu awnsoandng
nsiAafindiEu iy FEVI wagsilvigUaanunen

=] = % 5 a a ¢ a o A A o
19719 1 fﬂiﬂﬂi&n?‘n’]lla']ll'15@1Uﬂqiaﬂsﬂuq@ﬂqiisﬁﬁnﬂaimiﬂalmUi@ﬁl@sﬂju@iui.]igmqu LHBDLNYUNUVUIR

SUAUYDY dupilumab WisuLisunueasn'

nauld nguld
NaN1SAN® dupilumab g19an p-value
(103 Aw) (107 aw)
1. Andederaznisanaivesuune nesalaaie- 70.1+4.91 41.9+4.6  <0.001
sousuinsuUsznuseudiodeutuaunns
TH5udu (Gevas)
WaEANULANANY (Fouay) 28.2 (95% Cl; 15.8-40.7)
2. SoUarNN1TanasTBItLINgIABSALALRE SR
gilasulszmudeTudlofisuiuawanisldisy
fu 7 24 dUai Govas)
- 8AAINAY 100 52.4 29.0
- ANANNINAINUTBLYINAY 90 55.3 30.8
- AAAININNTINIBVINAY 75 68.9 39.3
- ANANNINAINUTBLYINAY 50 79.6 53.3
- 8AA9INNI1 0 86.4 68.2
lifinswasunlasunnenaesilaaiiesens 13.6 31.1
3. dndiuTeINITanILIneIAesAlAALRE S UATNN 71.8 37.4 <0.001

Suusemulatesnin 5 Jadnsunaiu Govay)
Odds ratio (95% Cl)

4.48 (2.39-8.39)
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AruaueInisvedlsadinldfuasiinuaniingia
UENINTIMUTIENGY antiIL-5/5R uaz antiIL-
4Ro annsaanvuansidenglanesineudviln
Sutssnuld danduaiaende linudnt 4
nausilsAne s laifisUszasdigunse
enfidsminelussmalvgluvngidfo  anti-
IgE (omalizumab), anti-IL-5R (benralizumab) way
anti-IL-4Rat (dupilumab) mndnduneadensiln
fudthelsafinsziuuunansiequuss daldanansn
mueslsadialdlunissmundud 4-5 Fesfinnsandsd
1. 918vethe omalizumab wugtlildly
ftlawong 6 DAl dauen benralizumab uag dupi-
lumab wuztillFlugtaeeny 12 Tl
2. Yeudldvaden
2.1 omalizumab wugilvildlugUlglsa

a ¥

pAAAINIALW Hszav IgE Tuiden > 30-1,500

Y

a I a

Unmodadans FeNO > 25 d@uluiuaiuaiu way

e® X

5¥aU  eosinophil Tunszuaiden =150 waane
lulasing
2.2 benralizumab  wugiil#lugaed
Gulsafiniiinangfiuiiuaznnssniauain eosino-
ohil 7ifiszdu eosinophil luiden =150 wadseli-
1Asing
2.3 dupilumab  wugthllddusnasulu
FUhelsaiinsgiulunansfegunsaiiinaingius
LAZNS8NLAURN eosinophil Aifls¥iu eosinophil
luden > 150 wadselulasing wag FeNO > 25
ddluiudnudu
3. Basliwazenuivesnislsien dailua
ronusImdatunsldenvesgiae (omalizumabdn
liRmls nn 2- 4 §Uavi benralizumab 3 1
usn Aadlafans nn 4 dUawi ndsandudann 4
8 dUawi d dupilumab AanleaRnds wn 2
duanei)
4. 15A32mdu 7 veuftheiy dugliuiRamils
lofadniauinss Sndnaayn 1Wusu

sagaus mdn, 3aas neuiysven

afiguuy: Madeninadlunisshulsadinuinguus

unday
Dupilumab L@ugnfieangniunuuianiy
1212290 IL-4Ro
giiveusldlunsinsiuiunisinuialug-
Uhemeuiinseiuunansisguussrdniiiinainnns
§niauviia eosinophil gefilsianunsaniugueinisle
wivgldemesilaaiieseenyinriugnuuinganay
fugnuenevasmayioongrseaudfia
MNMINUTINATTIUT U T2 AVE-
A WUl msld dupilumab angnsinisiiniia
Auvly 1 9 Win FEVL Ieehelidudfynieada
deifleuivemasn AzuuunanisUsziiueInIued
lspdinlagldhuudssliu ACQ-5 wag AQLQ WUl
pzUUL ACQ-5 anad oy AQLQ ifindu leifiey
funguillésuemasnegslitoddymisada  wang
Tiiiuinguasanuisamiuaueinisvedlsaiinles
wazdinanmTieds asnsaanvuinnisldengla-
AosArpanvstlnsuUsEUldet1elited Ayn1sana
sleleutuemasn wenaniidmuiinsld dupi-
lumab TugftefifiszduBusiunes biomarker il
fanssniaueiingl 2 (sedu eosinophil luiden uae
FeNO) fige SsnsiszdvBanmislewieuiiugiviaen
ARANDRLRLEANEEERE
drulusuanudasnsiuainnistdemuinie
9115 bUszasraInnsldenliuansneseniing
nauflssusuaznauiilssusmann  Tngeinislai-
flaszasdiinutosfe TUARSeUINMNZRT M
AnLdenaiumeladauuy L?J'aﬁmum,l,asé’]ﬂaé'ﬂl,au
\RUUNAY VaDRausNLEy azn1z eosinophil Tu
donga Wudiu mniUSeuiisuduanuduAIain
MTIATIEAUYU-UTEANSHA WU dupilumab i
amduATtunsldsamunssnwndslugaeidu
15AATULT filAina1n eosinophil phenotype il
aya(fiami%’ﬂm (refractory eosinophilic asthma)
wlilesanefinadeutaunuazSsundeoyans
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Cutrrent Drug Regimens for Helicobacter pylori Treatment
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Current Drug Regimens for Helicobacter pylori Treatment
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rapy, levofloxacin based triple therapy #osli
¥ w.e 2561 ladnisia vonoprazan 9nUseine
Fudanldludszmalneg Fulinisaald vonopra-
zan Amum?unzgi/ proton pump inhibitors Rt
lugnsemsn  sakideinmslsgnsemadon Ao
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vonoprazan-amoxicillin dual therapy #¢ 31
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Abstract
Helicobacter pylori is the cause of gastri-

tis and gastric cancer. Treatment with various
drug regimens is currently adopted and drug
regimens are varied from country to country.
Each country has its own clinical practice which
largely depends on public health policy and
access to medicines. For drug regimens used
in Thailand, they still adhere to the Thailand
Consensus on Helicobacter pylori Management
2015. The first-line therapy consists of standard
triple therapy, sequential therapy, concomitant
quadruple therapy, while the second-line the-
rapy includes quadruple therapy and levofloxa-
cin-based triple therapy. In 2018, vonoprazan
from Japan was introduced in Thailand. Conse-
quently, vonoprazan is increasingly prescribed
as a substitute for proton pump inhibitors in the
mainstream regimen, as well as an alternative
regimen known as vonoprazan-amoxicillin dual
therapy. Therefore, collecting information on all

currently available drug regimens is very impor-
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tant in order to find effective drug regimens.
However, since most regimens contain at least
2 antibiotics, Helicobacter pylori treatment may
cause development of antibiotic resistance and
imbalance of bacteria in the gut. The latter si-
tuation can also lead to gastrointestinal disease.
Drug regimens that should be developed in
the future must contain properties of effec-
tively eradicating the infection with shortening
course of treatment, and being accessible by
all patients. Lastly, the two important things to
be aware are the drug-resistant bacteria and
the imbalance of bacteria in the gut should not

occur.
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H. pylori yanNTuMsIEREe H. pylori €4l
Hopynitaannaends nande Wednwinugnsen
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wazwuafiFelumafiuenms JuiliAalsadientu
ssvugoslumafuonsls®  Fedunsmumugs
efiifldlutagtuvosiagtszima  aviilvianansn
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goswuaiSelumaiue s waztiwaniyniien
AueIN1961e 9 Tuymaiuemsle

gnseuasgrudmiuldine H. pylori Tullagiu
INNTTIVTILLUINNNIU URINUSEINe
e 9 Fawanslun1s1edl 1 way 2 wudn ludssme
angouisnT’ Useinauauglsy’ uazuszimanauinn’
wuzt iy first-line therapy iy bismuth qua-
druple %39 nonbismuth concomitant quadruple
therapy (uszazinan 10-14 Ju dmiugihedieglu
fufifiidasmsnese clarthromycin a¢ Tnegns
bismuth quadruple therapy agUsgnaume pro-
ton pump inhibitor (PPI), bismuth ez antibiotic
3n 2 vila Fawdnoude metronidazole uay tetra-
cycline mevdaiiofisdusnie amoxicillin, clari-
thromycin la tinidazole @ concomitant qua-
druple therapy azUsznausay PPl uay antibiotic
dn 3 ¥in %ﬂﬁa amoxicillin, clarithromycin Wag
metronidazole MnNKaN1sANYINIARTATUIALAEY
Tuglsunudr wadwslunisidnde H. pylori o9
i1 2 gesiuianumngan nanafio aunsaiidn
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gnlundu macrolide ufiau
dnlutssmanauiefety Ussnaiu® uu-
1lAlY bismuth quadruple therapy wu 10-14

260

Thai Journal of Hospital Pharmacy
Vol 33 No 2 May - Aug 2023:258-266

Tu 1 Ju empiric treatment Usgimen mald’ wugih
Tild standard triple therapy w1 14 Tu i?mﬁgq
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Iﬂﬁlqmﬁwﬂu first-line therapy uagldszeziia
Shwuiies 7 0 anransAnwnuuduuasiingy
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113199 1 gasendwiuldsnu H. pylor lulagdu (Aaudasannienansensdsmaneiay 3-9)

wuIMeYUUR gnsen YY1
ACG Clinical Guideline’ + Tyfiufififidiofann CLA ¢ fio tioenindosay 15 vieftheiliineld
Fugnau macrolide 11ndY
Standard triple therapy (PPl + CLA + AMO/MET) 143
» lufiuififidioriosn CLA g1 fio wnnnindosay 15 viefthefiagldsy
81nqu macrolide 18y
Bismuth quadruple therapy (PPI + bismuth + TET + MET) 10-14 Ju
Concomitant quadruple therapy (PPl + CLA + AMO + MET) 10-14 Ju
Maastricht V/Florence  « luifuiififiionosn CLA d fie Tosnirdovay 15
Consensus Report (PP + CLA + AMO/MET) 14 Ju
+ lufiuififidiorosn CLA g1 Ao annndh Sosay 15
Bismuth quadruple therapy (PPl + bismuth + ATB 2 %1in) 14
Concomitant quadruple therapy (PPl + CLA + AMO + MET/TIN) 14
Toronto Consensus®  « Tuiuiiliifionosn CLA fn fle tesninSesas 15
Standard triple therapy (PPl + CLA + AMO/MET) 14
» lufiuififidiorosn CLA g¢ Ao annndn Sosay 15
Bismuth quadruple therapy (PPI + bismuth + TET + MET) 14y
Concomitant quadruple therapy (PPl + CLA + AMO + MET) 14y
Fifth Chinese National ~ Bismuth quadruple therapy (PPl + bismuth + ATB 2 ¥iia) 10-14
Consensus Report®
Korean Guideline Standard triple therapy (PPl + CLA + AMO) 14 3
2020’ Sequential therapy (PPl + AMO w1 5 Ju sueae PPl + CLA + MET wiu 5 3u) 10 Ju
Concomitant quadruple therapy (PPl + CLA + AMO + MET) 10 3
Japanese Guideline Standard therapy (PPl + AMO + CLA/MET) %39 73U
2016° Vonoprazan triple therapy (P-CAB + AMO + CLA/MET) 7
Thailand Consensus e First line
2015 Standard triple therapy (PPl + CLA + AMO/MET) 10-14 u
Sequential therapy (PPl + AMO w1u 5 i #1368 PPl + CLA + MET uiu 5 ) 10 1
Concomitant quadruple therapy (PPl + CLA + AMO + MET) 10
« Second line
Quadruple therapy (PPl + bismuth + ATB 2 ¥1in) 14
Levofloxacin based triple therapy (PPl + LVFX + AMO) 14 3y

ACG = American College of Gastroenterology
ATB = antibiotic

MET = metronidazole

PPI = proton pump inhibitor

TET = tetracycline

AMO = amoxicillin

CLA = clarithromycin

P-CAB = potassium-competitive acid blocker (vonoprazan)
TIN = tinidazole

LVFX = levofloxacin

YU ARANAYA

© 261 °



Cutrrent Drug Regimens for Helicobacter pylori Treatment

Thai Journal of Hospital Pharmacy

Vol 33 No 2 May - Aug 2023:258-266

M13199 2 gasendwiuldSnw H. pylor wardnsIN1sMdne (ArLUatannena1sensdmuneiar 2)

PPI/P-CAB

Antibiotics

STELIAT  BASINITNISNIALYD

L S T PP
Bismuth quadruple  Lansoprazole MET (500 mg tid) 109 Sowaz 74 Sowvaz 93
therapy (30 mg bid) TET (500 mg bid)

Bismuth (300 mg bid)
Concomitant qua-  Esomeprazole AMO (1000 mg bid) 149y Soway 87 Soway 94
druple therapy (20 mg bid) CLA (500 mg bid)

MET (500 mg bid)
Sequential therapy ~ Rabeprazole AMO (1000 mg bid) uu 5 Ju amee 104 Sowaz 82 3ewaz 95

(20 mg bid) CLA (500 mg bid) uu 5 Ju

TIN (500 mg bid) U 5 Ju

Hybrid therapy Esomeprazole  AMO (1000 mg bid) uu 14 u 149y Sowaz 83 Sowaz 95
(40 mg bid) CLA (500 mg bid) dmsu 7 Jugaving

MET (500 mg bid) sy 7 Juanvine
Reverse hybrid Dexlansoprazole AMO (1000 mg bid) w1y 14 Ju 149u  Sowaz 95 Sowaz 96
therapy (30 mg bid) CLA (500 mg bid) @93y 7 Tuusn

MET (500 mg bid) dw3U 7 Jussn
PPl-based standard  Lansoprazole AMO (1000 mg bid) 149 Sowaz 56 3owaz 63
triple therapy (30 mg bid) CLA (500 mg bid)
High-dose Esomeprazole AMO (750 mg qid) 149u  Sowaz 87 Sowaz 92
PPl-amoxicillin (20 mg qid)
dual therapy
Vonoprazan-based ~ Vonoprazan AMO (750 mg bid) 79 Sowaz 89 3Fewaz 90
triple therapy (20 mg bid) CLA (200 mg bid)
Vonoprazan-amoxi-  Vonoprazan AMO (750 mg bid) 79u  Sowaz 85 Soway 87
cillin dual therapy (20 mg bid)

AMO = amoxicillin
CLA = clarithromycin
MET = metronidazole
PP = per protocol

qd = once daily

TET = tetracycline
TIN = tinidazole.

© 262 °

bid = twice daily

[TT = intention to treat

P-CAB = potassium-competitive acid blocker (vonoprazan)

PPI = proton pump inhibitor

gid = 4 times daily
tid = 3 times daily
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ansendwisuldinw H pylori Hup19vm
Wisuidisutulnenssreaudeeiniiiesain Ay
uansnsiuluuasiuiividarstusdifess clarithro-
mycin nsddsen susteuleunedundnyssiy
gunvetlAavUseing

gnsn1s3nw H. pylori umsguludagiu
iauﬁdgm vonoprazan-based triple therapy Wag
nonbismuth quadruple therapy silva3nAAUIS-
0g10 Saudnesiivsyansnmnlunsidndold us
Asiidosrildadundnde msshw H. pylori dae
antibiotic na1nnateTineiNYINMYe e
wuaiiaeiinesld nsld antibiotic WitennsShwlsa
warlinsuadnidenanmsfinsanlufestonos
tuflegialan Tnensld antibiotic My broad
spectrum  azshildAnTeuunil oo ainans
aneiug Gevamdadio H. pylor #an BednIsouLE-
Iaﬂléﬁ’mzé’uLé?iyal,wﬂﬁt,%'aﬁammjm priority patho-
gen flannsanelsaldunssiigasionyws Gaudsld
Ju 3 sgiufie szauings szauge wazszaulIL-
nana Tneidle H. pylori maﬂ'uéﬁ??a&ia clarithro-
mycin dnoglusziuge wenanil e H. pylori
maﬁuﬁ:ﬁﬁa@ia metronidazole Wage1ngu fluoro-
quinolones m“ﬁﬁbﬂﬂiugmmﬁﬂm H. pylori €4
dinseiunsus aiteulumaneituiiilaniudevay
15

gn3 triple therapy Wag quadruple thera—
oy ldlutiagiiuazyszneusny antibiotic 2 n3e
3 %iln 99 vonoprazan-based triple therapy Wag
nonbismuth quadruple therapy 2%l clarithromy-
cin uaw/v3o metronidazole Taegiy Failymn
wininuAe  msiusouvesdenesn uenani
nsle antibiotic wanwstnlu empiric treatment
RoliAnmudswendoneels  duiunising
N91500711% antibiotic PEMALIZAL A1IATIIAIL
lweaifaste antibiotic FaduisAiszAnEamitan
dmfumsidenldenlunissnur H. pylori gnsnis
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ansendmsulishuinisiadesdlauuames Inlalstulagdu

SV tailored therapy afin1sasianiulives
\Fasie antibiotic wuin @ansariudnsIN1sER
o H. pylori idusgrann? sgnslsimunisnsa
aruihveadase antibiotic §dlilduuimisufoa
narddnuniidesandududesinisdendaaiie
319 Tdlinauasaldiedias wenand
defifeadnflsiedniFosiio anuliaunaveauuaiite
Tua1ld (gut microbiota dysbiosis) fLAn91nnI3
$nw1 H. pylori Insuuafiiselualdlidrutiedesiu
wuavilienelsn Helunszuiunisgounms syuy
Mgy seuudueng sauﬁ%a’%ma%mﬁﬁuﬁu
YDI3NNY

gnsn1ssnw H. pylori ﬁﬁqmammmmju PPI
LA antibiotic F9ANANTENURDANANAAYBILUA-
fselugldidonin navesnisanmandunsely
NSENILDMNTINGINGY PPl LAz uLUATISY
910 antibiotic fetuns¥nw H pylori @unsavinli
Faanaliaunavesuuadieludlddaazyinliian
TsafiAnfussuunisgenems wazn1siasunyas
Y35z uUINanlRAnlsAdIuLaT A ADAD
dugdulaanuliaunavesuafiseludldasunn-
ssfuuegiugnsslunisine H. pylori (iosan
ANUUANGNAUYBIIAANIANEGN PPl uax antibiotic
Tnga1nnisAnuiIeuiiisunavesgnsonlunis
3w H. pylori 3 gws (triple therapy, concomi-
tant quadruple therapy @y bismuth quadruple
therapy) slonsitasuntasluszezenveaundise
Tudld Tneinudieg1991n999138'® WU M399I9
Sapunanvansveswuafiseludild deldnng
S H. pylori ATULENT 3 gns dlA1 alpha diver-
sity inindl 2 dai uaifieadtaedldsugas tri-
ple therapy Lvi'nfuﬁl alpha diversity ﬂﬁUﬁjﬁi'}ﬁJu
g1uil 8 dami dwfihefilé¥uans concomitant
quadruple therapy &g bismuth quadruple the—
rapy 1 alpha diversity lﬁﬂﬁuﬁﬁ’lﬁug’mﬁmﬁ’h%
Swluasu 1 Judr wenaniudadinsAnesuon
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mﬂﬁﬁﬂmmaﬂiwumaqgm vonoprazan-based
triple therapy #iapaunavawuAiTeluald"
ool 1 A15ANYINUIT alpha diversity anasagis
NlednAny uaz beta diversity LanANALDEITE-
AFnyfiduaii 1 uae 8 TnewUSudisundannnile
Wms%’mmmw,é’aLﬁauﬁ’umﬁugm wazandn 1
N1ANINUIT N195A¥IR 8 vonoprazan-based
triple therapy 5uﬂ'1'ﬁLﬂéauLLﬂaamaQﬂawuau@aﬁuaa
wupiiseludldazasegunu 2 weouluguievany
578" faudid19gdl diversity indexes NauNNGTEAU
fugnu Fedudududosiimsfnvifimfundiomans
M3 H. pylori fdamansgnusonmaNnaves
wuafideludlddostign  wazdedussansnmiies
wolun1sidnide H. pylori

Tadelunsidenldgasnisinen

1. msmeen luituiiviidoneste clarithromy-
cin 1 Ao tleenin¥esay 15 Widenldgns standard
triple therapy (PPl + clarithromycin + amoxicil-
lin/metronidazole) ﬁauiuﬁuﬁﬁﬁﬁaga@ia clari-
thromycin gefe wnnidesay 15 Lidenldgns
bismuth quadruple therapy (PPl + bismuth +
antibiotic 2 ¥l#) WAy concomitant quadruple
therapy (PPl + clarithromycin + amoxicillin +
metronidazole/tinidazole)*

2. waspaufauuaniseludld nsiiansan
\fonld vonoprazan unuelungy proton pump
inhibitors Tugnssng 9 auwwInnyUis 819
JuBnmadenfiminzauiesaindwansznuiu
Auaugaveuafiselualdioy

3. Mg Msidenldgns standard triple
therapy Iupﬁﬂaﬂﬁﬁﬂszi’aLLﬁaﬂuﬂdu penicillins
Tasandenly metronidazole wnu amoxicillin
éﬁuéﬂ’mﬁﬁﬂizﬁuﬁ clarithromycin - Ta150un
Lé‘aﬂi“ﬁqm bismuth quadruple therapy %39 levo-
floxacin based triple therapy Wnu
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nsnagaselugauai
wnAnlugauadifiongnsdniusnw H. py-
lori o Fesensamidndeiinesils dnansymude
aruannavesnuaideludldtion  muiansrey
nantunssuusenu antibiotic wihitsndu fedu
gnseniazmnzaufe dual therapy sUszney
Fae erannsanga PPIs way amoxicillin Tnegnsil
fsreeunsldadusnlud we. 2533 A0 first
line therapy Il amoxyciliin 11ANIIUTBLYINAY
2.0 n¥usioTu uay PPl aghatiostuas 2 ada 1Jusvey
nen 14 Fu edlsfimudeidevesgnsiine fued
anusafiolunisiutsemuei osannislien
Turunafigauasliduszoznannu seanldiiunde
Tunsiaesueingu PPI L8y vonoprazan unu g
PNNALNITANYINUIN A5 vonoprazan 20 mg
waz amoxicillin 750 mg Juaz 2 ads Wuszezaan
7 ¥u fidnsidade H. pylor Aedovas 85-93
InalAesiiugns vonoprazan-based triple therapy
lufiuiififideRoss clarithromycin 44" uonaniy
vonoprazan-amoxicillin dual therapy £ilnanss—
yuseruaNnavestuaiiFeludlddeniilose
WBUAyU vonoprazan-based triple therapy lag
gM3 vonoprazan-amoxicillin dual therapy laiding
WasuuUasesruvainanskarsuiuLuaiise
Tugldeeafidoddy Twduamid 1 waz 8 il
puflaFouifisusuaiiugiu’” wenainid vono-
prazan-amoxicillin dual therapy &3anu13nUu
gunewavaualumsiienldlunismdaide H
pylori MISAWITTAUAMMTLTUVDIET amoxicillin
ludoslegluseiufianunsosnge H. pylori Ifi
Lﬁuéaé’wﬁ@é’m%’ugmm dual therapy Uadevan
fdmwansenulumsnuseiunienge H pylor
fio wwauazaualunisld amoxicillin sausta
yuafvesiithe fimsAnwignsen dual therapy
U32NauUnAIY vonoprazan 20 mg Juaz 2 afa uas
amoxicillin 500 mg uay 3 afe Wuszoznan 7
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$u fsnsidade H pylor fe¥evay 93° waxil
dn 1 MsAnwINUI SLuE:\T‘l'J’JEJﬁﬁ body mass index
LazawaiuRatesninaiisnsidade H. pylori
ﬁq&ﬂﬁﬁéf’sﬂuqmi vonoprazan-amoxicillin - dual
therapy”’ 9InWATEINIANWIMAEINTlUggns
vonoprazan-amoxicillin dual therapy fifinns
Usurun amoxicillin Tiwunzaudurunfaves
fuae aanasatisantgmiteResuazaill
aunavesiuafiSelugild suidsdusyaninnly
nstnde H. pylor nde eghslsimudensdos
fimsAnviiiuinandnvanefiudl  defudunsly
gm3 vonoprazan-amoxicillin dual therapy wiels

Ju first-line therapy

G

1INNTTIVTINTBYARUINIIVUURLUNS
Snwn H. pylori vesumazUseimanudn  diulng
wugdgns standard triple therapy Wag nonbis-
muth quadruple therapy Faldsvaznarsnw 14
T waz 10-14 Ju suanu dudssinadukugin
Tlg bismuth quadruple therapy Faldsvezina
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