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Factors affecting stress among nurses working at Krabi Hospital

during COVID-19 situation

Kanang Bhumibhamon*

Abstract

The descriptive research is aimed to study the stress level and factors related to stress among nurses working
at Krabi Hospital during the COVID-19 situation. The study sampling was 127 registered nurses working in the hospital
during the COVID-19 pandemic. Data were collected by using a questionnaire created by the researcher consisting of
1) personal data 2) Attitudes towards factors related to stress in the COVID-19 situation divides into 4 aspects;the
nature of work and workload, organization and management, interpersonal relationships and working environment
and facilities and 3) stress level scale.The content validity of the study questionnaires was approved by 3 experts.
The reliability of the instrument was using Cronbach's alpha coefficient formula and the result was reported at 0.97.
Data were analyzed by statistics at percentage, mean and standard deviation.

The results of the study found that the samples had moderate stress levels. Regarding factors affecting the
stress level of nurses working at Krabi hospital during the situation of covid-19. To classify by 4 aspects, it was found
that organization and management had the highest mean score (} =37.77,S.D. = 8.31), followed by the nature of work
and workload (}: 36.43, S.D. = 5.78),working environment and facilities (} = 35.57, S.D. = 6.91) and interpersonal
relationships had the lowest mean score (y =31.90, S.D. = 7.86).

The results of this research can apply to nursing administrators in planning for reducing the stress of nurses

while working in the COVID-19 pandemic situation.

Keywords: operational stress, registered nurse, COVID-19

* Registered Nurse, Professional Level, Krabi hospital E-mail : warmie681@yahoo.com
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The relationship between abdominal circumference and intravenous ephedrine dose

during elective cesarean section under spinal anesthesia

Natthaporn Harungsri*

Abstract

Background: Gravid uterus caused increased abdominal pressure and greater engorgement of the epidural
venous resulted in a smaller CSF volume and greater cephalad spread of sensory blockade. We hypothesized that
abdominal circumference could reflect the effect of gravid uterus and incidence of hypotension after spinal anesthesia.

Objective: The aim of this study was to evaluate the relationship between abdominal circumference and the
amount of intravenous ephedrine dose to treat hypotension during elective cesarean section under spinal anesthesia.

Method: A prospective observational study was conducted in fifty parturients scheduled for elective cesarean
section. Abdominal circumference was measured before spinal anesthesia. The blood pressure were obtained at 1%, 2™
3% 4™ 5™ 7" 10", 15" and 20™ minutes after spinal injection. The amount of ephedrine to treat hypotension and the
maximum level of sensory blockade at the 15th were recorded.

Results: The mean abdominal circumference was 101.10 + 10.20 cm. There were 27 (54%) patients who had
decreased blood pressure and received intravenous ephedrine. There was no significant correlation between abdominal
circumference and intravenous ephedrine dose (p-value=0.422), and there was no significant correlation between
abdominal circumference and the level of maximum sensory blockade (p-value = 0.945)

Conclusion: Abdominal circumference was not correlated with the amount of intravenous ephedrine dose

during elective cesarean section under spinal anesthesia.

Key words : abdominal circumference, spinal anesthesia, cesarean section, ephedrine

¥ Anesthesiologist, Department of anesthesiology, Ranong Hospital | E-mail : minday1234@gmail.com
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Ultrasound-guided Transversus abdominis plane block
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35 Ultrasound-guided Transversus abdominis plane block fun1sldeszivvinegraienlugiiesdnuuy
deandadlsaneviansyd nquinegraduguaerdauuudesndosidriumsiifalulsmervianssd seudng
Fuit 1 woeRneu wa. 2564 Sl 30 wweu 2565 Suutidy 50 AU useanidu 2 nauAe 1) nguil TAP block
25 AU 911 Bilateral Subcostal wag posterior TAP block 14 0.15% bupivacaine Usunu 15 Jadansnomiumis
2) ngal NON TAP block 25 au iuteyansuuuanuidutavesfihevdehdnuazusuinuazadiusiame fnan 0, 2, 6,
24 Fluamdawnsn divdeyanisiduarnadnaufeses opioid waawdn 24 T AATgRdeyarieatAganT s
Anade drudonuunmnsgu adRenedsd Mann-Whitney U-test

NaMSANYINUTIAEILLANUAYEINEY TAP block ffu NON TAP block waugliiinderlmsnsmed 0 dalus
1.24+1.3, 3.12+2.45 (p-value <0.001) 7 2 F3lu3 1.76+1.01, 3.68+2.44 (p-value <0.001) #i 6 Falus 1.32+1.37,
3,08+2.41 (p-value 0.001) 71 24 $lus 0.96+1.54, 1.72+1.42 (p-value 0.138) vnuzipdeulmsiesned 0 43lu 2.6+1.82
(p-value 0.001) 71 2 3la 3+1.15 |, 4.64+2.43 (p-value 0.001) 71 6 Flug 2.68+1.1, 4.76+2.5 (p-value <0.001)
7i 26 3l 2.32+1.24, 3.06+1.45 (p-value 0.162) U3u1ed morphine s¥wingsin gy TAP block AMNAY 6 mg
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5 iy ($oaz20) ngu NON TAP block 14 Au (oa56) p-value 0.009 wuamzaduldendeundeinsinlungy TAP block
1 AU (4%) Ngsl NON TAP block 3 AU (12%) p-value 0.609
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Comparison of Ultrasound-guided Transversus abdominis plane block
and opioid on pain for postoperative analgesia in Laparoscopic surgery in Krabi hospital

: A randomized controlled trail

Pokchat Wanich*

Abstract

Randomized controlled trial, aim to compare visual analog pain scale, opioid consumption and
opioid side effect in TAP block versus NON TAP block in 24 hr after laparoscopic surgery. Include 50 patients
undergo elective laparoscopic surgery since 1 November 2021 to 30 April 2022 then randomize in 2 groups by
Block randomized method; TAP block and NON TAP block. Bilateral Subcostal and Posterior TAP block with
Ultrasound-guided used 0.15% bupivacaine 15ml per side (total 60 ml) were performed in TAP block group.
Pain score at rest and movement at 0,2,6,24 hr postoperative in 2 groups were recorded. The data of opioid
consumption, incidence of PONV in 2 groups were also collected. Data are presented as mean + standard
deviation or the median and interquartile range for continuous data and percentages for categorical variables.
Inference statistics is calculated by Mann-Whitney U-test

Results : Pain score in TAP block versus NON TAP block at rest 0 hr postoperative 1.24+1.3, 3.12+2.45
(p-value <0.001) at 2 hr 1.76+1.01, 3.68+2.44 (p-value <0.001) at 6 hr 1.32+1.37, 3.08+2.41 (p-value 0.001) and
24 hr 0.96+1.54, 1.72+1.42 (p-value 0.134) . Pain score in TAP block versus NON TAP block at movement 0 hr
postoperative 2.6+1.82 (p-value 0.001) at 2 hr 3+1.15 , 4.64+2.43 (p-value 0.001) at 6 hr 2.68+1.1, 4.76+2.5
(p-value <0.001) and 24 hr 2.32+1.24, 3.04+1.45 (p-value 0.162). Number of patients were received morphine in
TAP block 5 persons(20%) NON TAP block 14 persons(56%) p-value 0.009. Incidence PONV TAP block 1 patient
(4%), NON TAP block 3 patients (12%) p-value 0.609.

Conclusion : Pain score in TAP block group is less than NON TAP block group at 0,2,6 hr postoperatively
but no different at 24 hr. Less Opioid consumption is shown in TAP block during intraoperative period and 24 hr
postoperatively compare to NON TAP block group. There is no significant different of PONV incidence between
2 groups.

Keywords: Ultrasound guided Transversus abdominis plane block, laparoscopic surgery, pain score, opioid consumption

and side effects

¥ Anesthesiologist, Department of anesthesiology, krabi Hospital E-mail : pokchattanhun@gmail.com
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nszgnunelasafudensu [Hdudifiauend 80 fadins
#so 100 Jadluns Muduuwuy in-plane technique
Tianeifudnlvegsearistundaile Internal oblique
uaw Transversus abdominis5 sraaastne Tnnsseiutan
AsOUARNUIINYRIBdlAaLFe’ laen15vin TAP block
Tuusiaggnaldenw 0.2% bupivacaine yaay 15 daddns
satavun 60 faddng (Uhelungu TAP block ¥ns1eae
1§5unnsvi1 TAP block 4 #uvta) nsanenaxisudne
USiney 1 faddnsiiefususuvisvesuatedy awidiu
Judnwauz hypoechoic layer syuhetundunie 2 el
dodtumsuensgwhandanile 2 dniidaauuds Suinis
BnonamniieFosld awmiiFesi TAP block Haaes
%1 (Dual TAP block) lws1zausaszivanuianla
ATBUARNLINNT ATBUAGHEUUSZEM Uupper TAP plexus
e intercostal plexus waz lower TAP plexus (deep
circumflex iliac artery plexus)’ @onAdesiuiiTeIuide
fivlunistindauuudesndes
waadnaziiudayarnuidviinvesauldiiy
visual analog scale mmzﬁuauﬁmmmé’uﬁa, J3uauen
uiUInngy opioid iruldlasuseminainga uazndsndn

381 0, 2, 6, 24 FIUWINAINIAA WAV IULALIIINEIYN

o

uagensmauldodvulaeidygneiuianuiisinasn

'
Y o v

15338 Tuvvasuaunginidueeniuy
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Subcostal approach

\

Oblique subcostal

approach o SO

Lateral approach

9

Posterior approach

\ ".;

(b)

UMM o :Subcostal TAP block 1 a uansfiFmsuwitin hudesdansennivunuivreunelassindnsegn Xiphoid
AN b WAAININANSANTIH1 TAP 980858%I19%U Rectus Abdominis Wae Transversus Abdominis 1%17RAKN TN

£

azAsaungy upper TAP plexus’

Cephalad Medial Lateral

3UNIW e : Posterior TAP block AW a wamafievnawuady Wldesdansigmiianamas midaxillary line seninveunie
Iﬂ'ﬁdLLﬁzﬂ'ﬁz@ﬂ liac 7 b LaRINWAINTARS I Transversus abdominis agnaneliu aponeurosis Wil Quadratus

lumborum &4 aponeurosis TAP agags¥ning Internal oblique Wag Transversus Abdominis®
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ANUIUVUIAUTEVING

NN1TAN®IVDY Dr.Ayaz Gul AnwiAgiuu
anuduiinveseulifidnsunmeindngehvuudesnes
wuhaziuumdunRaly 24 $iledi 3837 + 0.667
InegIduandn TugUlengurndnuuudendesuazlasy
n13v TAP block a2l pain score tiosninguitlailésu
1591 TAP block 8¢ty 20% 3ndayasing 1y Wi

v
Yo a

AuInuanguiegalaail

2
( (1+1) x (1.96+0.842)0.667 w

Al

1 x (3.837-3.069) J

NaNTAIUINILLA n = 23.68 AuRBNGY
nAeiusiheeonidu 2 naw Tasuvadungues 25 au
(Helunsaliftnegaymennnisinam) Ine3sduduuden
miemauiawas (Block randomized method)

NSANUIUNIEDR

1) ENAPINTTUL WARS INWIUANREAY (mean)
Ard U UuNIATgIY (standard deviation, SD)
A1Ll5831Uu (median) uaviidey (range) w3aAIIUD

(frequency) Wazsowaz (percent)

fwus@uatu (Original Article)

2) addlunisiuieuiiuduusldaoiiodld
Chi-square test 139 Fisher’s exact test Tun1531As1Z%
Toyassquesiuusdassuarlusuusiidudreidedd
@A independent student t-test %58 Mann-Whitney U-test

3) fenfifudAyynsadiniie p < 0.05

Fsussaulunyed
ﬂﬁﬁﬂmﬁlﬁ%’umi%’maw'%aﬁsiumﬁ%’sﬂuuwé
1NANENTIUNFITETTINNTITE UYL Tsaneuia
491903578 COA 067/2564 1auillAsans3de REC 64-0065

NaNISANEN

nsfnwndesuldsusudidnianiss 50 ey
Tneguiiinsuideegredassilu 2 nquiedidninidy
Tundu TAP block 25 Ay gl NON TAP block 25 At Wung
lailéfFun1svin TAP block seiuthnfeeniiissegiafen
ogAtuasivimamevesiiaesnduuanmaiuriade
(Mean) wazAduilsaunsnsgi (Standard deviation)
nasl TAP block 50.72+11.97 U ngu NON TAP block
51.20+12.66 U luiflanuusnsnsdiuegsfitudfgnisads
(p-value = 0.891) siiluianie (BMI) veengs TAP block
Ao 25.95+3.62 Alandu dvilulanigveangy NON TAP
block Ao 26.18+4.43 Alan3y lufiAuwansaiueg1ed

o

oA 19adia (p-value = 0.842) NMINIAALUUADINADS

o

M luaddel Tvaue 6 wlanisuidn wiseanidu
NAuAY 25 AUMIUMITIN 2

UI8LANY89NISHIAR

nauein3de

Non TAP block TAP BLOCK

1w Geway) 1wl (Gevay)

nsWdingthAkudeInNges (laparoscopic cholecystectomy)

18 (5oway 72) 19 (5oway 76)

sedalddeuwuUdeIndas

preperitoneal mesh)

(Laparoscopic extraperitoneal mesh , Laparoscopic transabdominal

2 (5owae 8) 2 (Soway 8)

mandnldaneanslanuudenass (Laparoscopic Tenckhoff insertion)

3 (Goway 12) 3 (Sogay 12)

AsHNFRalELUUdINdDa

(Laparoscopic sigmoidectomy, Laparoscopic low anterior resection)

2 (Soway 8) 1 (Goway a)

A5 2 LARIYNATBINISHIAALUUADINABI LAY
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szpznadildfudiluludewiswanmady
Aads (Mean) wagArdnideauuinnsgiu (Standard
deviation) Tungu TAP block iuszezian 52.64+43.94 widi
Tungu NON TAP block \uszaziian 74.12+84.97 wil
Tianuusnensegneiiltdfnyseving 2 neu (p-value 0.267)
U310 morphine fildsgvinsindnuaninalumiseg
(Median) wazA1idoszninemlolng (Interquartile
range,IQR) ¥@4ngu TAP block Aisegiu 6 fadndu

U

(IQR 4,7) ngu NON TAP block Aifsegnu 7 fadnsu
(IQR 6,10) HAuunne 19y 19lTad1AgyN19ada
(p-value= 0.033)

ﬂzLLuummﬁU‘Um‘UBQﬁﬂm (visual analog scale)
wdnsisa 26 $alue vauzliindeulnisisnie 7 4
nan Teun nish v siniiy, 2 luamganisuise,
6 Faluamdansringn way 24 SAlumdinsende Wisuiieu
s999 2 ngy wamslumsnedt 3

post of time 0 hr 2 hr 6 Hr 24 Hr
Pain score at rest MEAN + SD MEAN + SD MEAN + SD MEAN + SD
NON TAP 3.12 +2.45 3.68+2.44 3.08+2.41 1.72+1.42
TAP 1.24+1.3 1.76+1.01 1.32+1.37 0.96+1.54
p-value <0.001 <0.001 0.001 0.134

37 3 uanspziuARULInTeIievandn 24 $alus 1 4 Trsnamaditheliwieulnsine

suulimzuuuauuUInveUie v
Tsindeulsnemelungs TAP block tiosninngs NON TAP
block agnafifeddeyfivan 0 43lus (pvalue=<0.001),
2 41314 (p-value =<0.001) uaz 6 F31a13 (p-value=0.001)

ﬂzLLuuﬂ’mJL%U‘Um‘Umé'ﬂw (visual analog scale)
#aaNsHNee 24 Falaa vzedeulnsianig 9 4 nan
P U 1 v v ad v o X o o W
Town NaEARTURNF oY, 2 FUIUdINIsHIAR,
6 FINUIVAINITHIFA WaE 24 FILUINAINITH AN

walafiannuuanaisetafidoddgd 24 Falus  Wisuidlsusening 2 naw uandlumsad 4
(p-value=0.134)
post of time 0 hr 2 hr 6 Hr 24 Hr
Pain score at rest Mean + SD Mean + SD Mean + SD Mean + SD
NON TAP 4.32+2.41 4.64+2.43 4.76+2.50 3.04+1.45
TAP 2.6+ 1.82 3+1.15 2.68+ 1.10 2.32+1.24
p-value 0.001 0.001 <0.001 0.162

MINT 4 uansezsuunuulInTesiendendn 24 $ilue 4 Pt sazithewdeulnsine

AzuuuALLEUUIne U rsvazIAd Ul
sunelungy TAP block Heaniingu NON TAP block
agnafitfuddnyiingn 0 alus (p-value=0.001) 2 Falu
(p-value=0.001) gz 6 F3la13 (p-value=<0.001) usilaiil

Auuane1seg1afideddd 24 Falunduieaty
(p-value=0.162) &gty 24 Flus

iAdeildRamusudtaeilldfuuian
morphine, fentanyl wag pethidine ﬁwaﬁ'ﬂm:ﬂwiu
24 F3las wanslumsnedt 5
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TAP BLOCK 2 hr p-value
Tuudioe (Fesay) e (Seeay)
Morphine 5 (Sovay 20) 14 (508az 56) 0.009
Fentanyl 1 (5080% 4) 1 (5080% 4) 1.000
Pethidine 0 (3owaz 0) 4 (5eway 16) 0.110

3N 5 waneduugUaeldsuen morphine, fentanyl, pethidine widsngin 24 il

ugelungy TAP block 165U morphine
Wosni1ngu NON TAP block ag1fifdAtyniaada
(p-value=0.009) walinuauuanasegrsitedfgni
anatunsl fentanyl wag pethidine (p-value 1.000 wag 0.110)
Tudaunatrufsmdandndinisdnuiaula
fio e1nsnauldenFeu wuin Tungu TAP block Hte

aAUsIEHNANISANYN

¥
] ¥

Nndoyaniugruvethenaeingy linuay

o« Y

o w a

waneinvegelidedAgyneata vesonguavdviiianie
voseiinndde flhodhiumsiidauudeandes
asatunaeiAnLAeNE UI8u89uiTy szaziIaniild
frearsuaulaeenlesdidluluresieuiioliiin
Pneumoperitoneum ‘Uaﬂﬁ’jﬂaa&mjm laifianuunneng
a1ty A vneadia (NG TAP block 52.64+43.94 w14
(Mean + SD) ngu NON TAP block 74.12+84.97 unil
(Mean =+ SD), p-value=0.267) Tun1svin TAP block Ty
fifaduvansetefifinanonnudiSauazszansainves
TAP block faiildnanililuiuuay anuddey snidei
lfandadoiidanasnisuynnasonluliuiniga

Tngliidgygunmdfedidondudvin TAP block Auiien

Y
o

pasan1sAnE Tineruialdggdisdnervilunisvia
TAP block tumuifiu naenn15398 vi1 TAP block agld
weliadeiunnieg gunsalmiieudunniea iudeyalag
weaIdAUAEY {3deLdenyin TAP block wiadlvien
sriuanuidnungUienounisn fladdefnunides
mmﬂméa%’wé’mﬁﬁﬂiuﬁﬂwﬁlﬁ”%’u TAP block

aduldendeuly 26 Flumduingn 1 au Gosaz 4)
ng NON TAP block wugtheaduldenideu 3 au (Gevas 12)
laifiauuananseenefivedrynieada (p-value= 0.609)
LinugUaefifianzdufivainervdilivih TAP block
PINMIRANUAIZINTNFOU 24 FTandIIGn

Wigusgnineinnouasliakdntaznaiasiine 16
wudlififthefifnmeanidesiluliasflésu TAP block
nauaslnedn” " lnaila Bilateral Subcostal and
posterior TAP block Tg8anse111l WUl BRI
HelafnnugUisdszidiuaziuuaudin wuin
azuuunuInluvas AU einLazvazndeuln
1918 ndsdaTuTiivesinTiu 7 2 uaz 6 alumdwngn
AzLULANUIRLUNGH TAP block taniings NON TAP
block ageiitud1Agyn19ads waliuansiaiusgieiiie
d1fn1eadff 26 Hluandsada sendaendn
nau TAP block 1@5U morphine Waeniingu NON TAP
block agnsfitidAnymneatia (ngu TAP block Ansisegnu
6 dan3u (IQR 4,7) ngu NON TAP block Asisegiu
7 {iaan3u (IQR 6,10) p-value = 0.033 UAINFIA 24 4l
TruudUaelungu TAP block 193U morphine doendingsl
NON TAP block aghailtiednfiynneadia (ngu TAP block
Foway 20 gy NON TAP block Seeaz 56, p-value 0.009)
Liwunmeunsngauainnsvii TAP block annnisdnuily
Uagtudaazulaladn TAP block fuszdnsamlunisan
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anadutiavdsindadinnnnd 12 dlus annsine
299 F.W. Abdallah wagaugl1lafnuidsyansninees
posterior TAP block Wiiaufiu lateral TAP block #ind4
3R 12-48 F3laa wuh Posterior TAP block @156
anUIuas morphine wazanAzuuLAINEUUIA LAY
vidainein 12-48 99l Xiang Zhao wagmnsy' Aftuiaise
systematic review Wag meta-analysis Anw TAP block
dmsuanauduUanlunsNIALUUABINADY WU1N
AzuuLAIIUIATeINg TAP block Hesnirdniaud
2 Falas unnsnaffudniosd 6 $alus uagldunnensegng
fiedfayn1eadai 26 Srluamdandn Fsaenndesiu
e mndeensli TAP block anAraavdasingn
Tty envvedendivansiasugnssiuiuen Tiun
dexamethasone , adrenaline udu 1?i?118Lﬁ@1ﬁ81°11’1
wuuseLiies (continuous catheter) wialsiansziutang
3usqudie (Multimodal analgesia) wasHgnn1Ely
24 $las Sunufihelungs TAP block 1é¥u morphine
Wesniingu NON TAP block agraiitfudrdgymneaia
donARDINTUANLFAZILYEIUITYIN TAP block @1u150an
AuABIN15tuN1sle opioid vesgthe vilviaanatiafes
994 opioid 1# egnslsAnulaifimnuuanasedsited ey
maammmﬁulﬁmLﬁau’luﬁy’qaaaﬂduawLf‘iaammﬂ
giin1salinsiAne1nisaduldendouluieasangy
Vintdos wazngudiegitenavstesiuly vilvdoya
Seliiemetiariinseinadnafosisndn annsanw
284 N. John uagany 12 WumsAnwiluy systematic review
WAz meta-analysis W3guiigungu TAP block uag
NON TAP block #1u31 nass TAP block Hgtiainisainauld
niguna1AndsenIInguAtuANe 19l e d gy
wiffluideiingninlifinnuuansisvesgtAnisal
rauldeniFoulufia 2 nguil wWusmAdoves Xiang Zhao
wazaay’ luniideiflinunadrafeadenveriy
fiwanmsvi TAP block adfuayudeyaiidin TAP block
Wudnanisfivasnde fanudsddunisiinniig
uwnsndeusi dadenres TAP block éun Fewiriadestng
Tunsedauuudesndes waglifinaseauiuianee
aiurznielu (visceral pain) Usz@nsnmaas TAP block
%uﬁ’umaﬁmLLazmaﬁmmm;ﬁi]amﬂwé’ﬂ INMIANN

Y99 Stoving HarAME® WUAULANAINUDIUTZANTAN
miamﬂmLLazszaznmﬁmmaaﬂqméLLMﬂdWQﬁulﬂiu
HUneusazAY 109970 TAP block \{umaian1sdnens
ﬁLﬁuU'%mmm%’]L%”ﬂﬂﬁ%u transversus abdominis fascia
Tuilgdndnfdudsramlagnse? desrinvesanddod fe
"Lu'iéfvmaausxEJ3L§uGTuLLaz?TuqmLLazﬂszﬁw%mwmaa
TAP block 3sldanansavenladngtheselmudumantn
aunsninulyimuinelagyinluus I ns19@e s g
(Double blind randomized controlled trial) IneUaUs
Toyanelnueaaursesadenldevasn (Placebo)
lunquatunay vﬁmﬁ'umLa'%mqm'ésuaqmw,ﬁalﬂmwz
nmmiaaﬂqwémaamm

ayunansAnen

n1ssziualulannemalia Transversus
abdominis plane block Ingldansegil 4ia Subcostal
TAP block 593U Posterior TAP block @nunsnanagiiuu
AUUIAVEIRgaf 0,2,6 Falumdsrnse annsldengu
opioid sErrFaRazdEnen 24 Falus Tudeuuen
isvesgiinisalnduldenFeuszninsaosngy linuna
9LAB91NNN5YI TAP block

a a

ARnIINUTENIA

P

vovauAMIdyQunnd wazIdydneiuia

(e}
v

Tsangruranseiniianusinselunsyinidel veun
Aualgdy Alatad n1mdviegsaans a1vnivnliale
PNANIUING 1S NFUSnwEesadanlilunuidy
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AsAnwIUSEUiBUSEAU Hb A1C In52371A5124RA1875 lon Exchange HPLC

waz3s Turbidimetric inhibition immunoassay

o/ 4 } 74
BT UNLEN *

UNANE

N9I3ATaNsIUU (Descriptive study) ndayanan1snsaniesgisedu Hb ALC vesaelsauvanu
fdhsuusmsnadnlsafndedeslsmeuadiiv (1) Wewssuiisukasmanuduiugssningddsnsnsainsed
370U Hb A C % lon Exchange HPLC #henp3es Adams U HA-8160 agld Turbidimetric inhibition immunoassay
fhewa3es Beckman coulter U AU-480

naushetns Aeliegradeniiiuluansiunsufsnveudenvindiiie (Ethylene diamine tetra acetic acid)
GU'eN;ﬁiheﬂmmemﬁL%’ﬂ%'uu%miﬂaﬁﬂiiﬂamiaL‘%a%’q Tssnenunadviu sevinedudl 1 nanmias 2564 — 30 fugnen 2565
$1udu 385 fega MadaanmisasadinsimaesufiinisGouiesuds Sinsziteyaselusunsudiosy
AR Usznouseaianssaunldindigean Adnan Anade wasAdoauumnsgiy uazaifdeeyuu e
t-test uavAduUsAnSanduiusiiesdu

wan1sAnEINUT (1) HaN5ASITAATIEMSEAU Hb A C 38 lon Exchange HPLC difn Mean =5.02 (SD=0.25)
waz3s Turbidimetric inhibition immunoassay i1 Mean=5.15 (SD=0.48) (2) WiawSsuifieUnansnsITanssiss sy
Hb A C 35 lon Exchange HPLC ua¥ds Turbidimetric inhibition immunoassay wuanliuananaiu (t = 3.414, P = 0.581)
way (3) Teuduniudiulusedugs (r = 0.816, P = 0.951)

o o

A§ "cy,: Hb A1C, lon Exchange HPLC, Turbidimetric inhibition immunoassay

* gninadiansunnduianag lsmeunadiiiv
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Comparative Study of Hb A1C Measurement by lon Exchange HPLC method.

and Turbidimetric inhibition immunoassay method.

Wattana Kaeoyaem*

Abstract

The Descriptive study research aimed to compare and Hb A C measurement methods, lon Exchange
HPLC methods and Turbidimetric inhibition immunoassay method. And to study diabetic patients admitted to
chronic communicable diseases clinics. Lam Thap Hospital.

The sample group were 385 samples blood samples collected in anticoagulant (Ethylene diamine tetra
acetic acid) of diabetic patients attending chronic infectious disease clinics. Lam Thap Hospital Between
1 July 2021 - 30 September 2022.

The results indicated that, (1) Hb AlC levels analyzed by lon Exchange HPLC method were Mean =5.02
(SD=0.25). and Turbidimetric inhibition immunoassay method were Mean=5.15 (SD=0.48) (2) Comparison of lon
Exchange HPLC method and Turbidimetric inhibition immunoassay method, of Hb AlC assay was not different
(t = 3.414, P = 0.581). and (3) Hb A1C measurement methods, lon Exchange HPLC methods and Turbidimetric

inhibition immunoassay method were high correlations (r = 0.816, P =0.951).

Keywords: Hb A1C, lon Exchange HPLC, Turbidimetric inhibition immunoassay

* Medical Technologist Lumthap Hospital
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Tsavumnuidulselufnsaiseamdudymn

£

adda

mMeassaay 1 lu 5 érduninveingulsaiddin w3e
Non-communicable diseases (NCD) 31n@d#u1ninu
yilanlulna. 2558 DfUheiuimausiuou 415 ey
uazAANsaiaziinT Ui 642 duaulud we. 2588"
NT1guainais1isuguuesdiinlsalyfneg e
NSUAIUANLIA NTENTINAITITUAY WUIITENI19T
W.7.2550-2557 ludszinalnefidnuiugvigiumiiy
wazsufdedindnty Tnelud wa. 2550 fdwou
HUY 7,686 AUABUTEYINTUAUAY UAENTINTTIHLYIN
12.21 AudeUseynsuaunu waylul w.e. 2557 91w
;ﬁﬂamﬁuﬁmﬂu 11,389 AUABUIEIINTLAUAU WALORSN
nsdefindutudu 17.53 audeussansuauay’
Tun1595293 84 l5ALUIMIULAN1TATIVAAAIUNIS
muqmsﬁuﬁﬂmasf,uLﬁammwﬁaqﬂﬁﬂ’ama IR
15ALUIMINULY9an3FeIuSNT (American Diabetes
Association ; ADA)3 LA N TATIATERUTNANA
nglaaluidenfinsranouit mdsinemiseg1aios
8 #las (Fasting Plasma Glucose ; FPG) #38n159573
sedvihananglaaluideandsiuthnianglaauiuia
75¢ wdndunan 2 $alus (oral glucose tolerance test,
OGTT %30 2 hours plasma glucose, 2 h-PG) waz
wansiadlalnadueiud (Hb A O) Tagldisnismsia
Hb A C fikun15¥usBSa N National Glycohemoglobin
Standardization Program (NGSP) mmol/L)" a@s1@
Tsawmvmuwisussmalngldmansassduiinanglag
Tun193tadelsmuininu Galuuusilildnisnsas
Hb A C lumvitiadelse uslildn Hb A C Tunisnsia
ammumsmuqmzﬁuﬁﬁmﬂuLﬁam"uaqﬁﬂaa ilesann
EnsesIavanvate warlufiunnsgiuuasnisAIuaL
Auaminzay feane vediaildTedeutieg
dowFeudisuiuiznmmassiuinaludon’
glulnalule¥ud (Hemoglobin A1C: Hb A C)
Judruniwesdlulnaduweiu (Hb A slycosylated
hemoglobin) Fuduslulnatuiifluianavesiinia
nglaaduegiinsnoziilunndu ¢y N-terminal wosane
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wanlnadu Tag Hb A C Wudunilsly Hb A Fadu
lulnadudulugludisdonunsund (Hb A Uszuna
96-97.5 %, Hb A2 Uszuney 2.2- 3.4 % uay Hb F a8
191 1 %° 3eleunsa9¥ad Hb A1C HieUsyidiuAady
994 sEduthaaludeslugag 2-3 ieudiiiug® d1sesu
Hb A C qﬂmﬂﬁ?ju?iawfamsl,ﬁmﬂ’nzme%awaq
TsAunuanu wuiilaviadenlnine’®® National
Glycohemoglobin Standardization Program (NGSP)*
swudlalnadufinunfinarsedaiisuniuisinse
Hb A C ldun 8lulnadud (Hb E) Blulnatud (Hb O)
§lulnadud (Hb D) wazdlulnaduea (Hb S) Fady
Slulnadufidfiuaduvesasdanlnady’
FaunsnsaaiaseisEsu Hb AC 219LAN
ANUARIALAREUYBINANITATID WuilAnanauiiasain
thmaluideniloniaduiu Ho A, Tudindenunstiosad
Uagtuiinsnsiafiaszsedu Ho A C wa1eds 1Wuis
aun1AlooaulATNIlANIINLUUVBUNAIANTTOULES
(Ilon Exchange HPLC), 818n1nsln3a4 (Electrophoresis)
uazloledlannialuiads (Isoelectric Focusing)
n13nsdiAsIevanauandinidlasaseves
Flulnaduflumnsnedu (Structural differences)
DU LeNRERAlATININATW(Affinity Chromatography)
warI5duylukeaiad (Immunoassay) \Jusiu uiazisd
Jofuartodinlun1sasIaiiasigiuanatenuly’
nsAnuluadsidfiseAnviuisudiouisnig
ATIVIATIENTEAU Hb AC wazAMNduRusvesElulnadu
RaUnfAsdamng q AUuNan1snIIiATIzRsedu Hb AC
#2875 lon Exchange HPLC wazds Turbidimetric
inhibition immunoassay Lileifuteya wazduuuima

v

Wituduims guiiRauanunsadudeyalunisdadon
wénmsnsvlinsesissiu Hb A C Aldlumireanuld
o iilaunmmnzan Auan 1Aavszlevigeganor
W5uN1595395nw Preliunndnsiafinniuwazns
muemszFUmaludesvesfineumu sliuwme

a1u13nuHUNIS v ke aTIaRaaulaeg19gndes
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ngUszasA

LiffewSsuidisunarmannuduiusuesiznis
MFI9IATILATEAU Hb A1C 35 lon Exchange HPLC Al
1A399 Adams u HA-8160 uazds Turbidimetric
inhibition immunoassay #eup3e9 Beckman coulter
U AU-480

1Y

AuazisnisAne

NTITBLTINTIUUT (Descriptive study) Tagly
Frethadeaiiuluasiunsudesivendonsindiifie
(EDTA; Ethylenediaminetetraacetic acid) %aﬁf{{ﬂ’m
Tsawanauiid1¥uuinisaainlsainn otse s
Tsenenuiagniu S1uau 385 fege Mileiadaainnis
P nesUTRMEEEUSeeuE Saus Tl 1 nsngam 2564
- 30 Hguieu 2565 lngAninuuiavesnguiegislunsal
ﬁlzimfmﬂmmﬁLLVTQ%waqusmﬂsmnqmmaq W.G.
Cochran fiaundesiu 95 %

MRS isedy Hb A C §3deldlinTestle
lunn9ms197tAs18YUsENOUAY 2 UannTs Laun
(1) 33 lon Exchange HPLC 1389 Adams U HA-8160
(2) 3% Turbidimetric inhibition immunoassay 1384
Beckman coulter 3u AU-480

A1 ToLan15UTEAUANAINNITATIA
iarziuaziasosiielunisnsiadnsesiseiuHb AC
(Analytical Performance Verification) %agams
WiBuLieuNaMsTITAT YU Hb A CT5 lon Exchange
HPLC 35Turbidimetric inhibition immunoassay #2¢
ADANAADU t-test LATAINAUNUSVDINANITATIA
Anseisyiu Ho A C W1 238 dheatindudsyavisanduiug
(Correlation)

nsanwasiilasunsiansanainaaenssuns
93u539umIdedaniansed eusfAauil CON No. KB-IRB
2021/14.0406 $us03Tuil 23 Wwiey 2564

NaN1SANYI

1.msﬂszﬁ’uqmmwmsmsaﬁLﬂsﬂzﬁuazm‘i"mﬁa
Tunsns1adinszsisesiu Hb A C

1.1 nsUsziiiumnuliugn (Precision) Uodna
A15M529ATIER Hb ALC 21MIASDIATIZY NUI1DD
lon Exchange HPLC #i Control Level 1 i1 mean
Wiy 5.0, SD Wiy 0.06, %CV 1.20 wag Control
Level 2 {lA1 mean windu 9.5, SD windu 0.09, %CV
iU 0.90 35 Turbidimetric inhibition immunoassay
i Control Level 1 @1 mean Wiy 5.50, SD wiriiu
0.06, %CV ¥i1AU 0.90 7 Control Level 2 iif1 mean
Wiy 10.5, SD Wiy 0.11, %CV Wiy 1.00 (5797 1)

1.2 n1sUsziiiuminugnees (Accuracy)
YDINANITIATITI Hb AC NATINATIZ WUTTTE
lon Exchange HPLC LA383 Adams 31 HA-8160
A1 Mean 1i1AU 5.0, %Bias Wi 0.2, Sigma >6.0
(mwﬁ 1) waz35 Turbidimetric inhibition immunoassay
A1 Mean AU 5.5, %Bias VAU 1.0, Sigma >6.0
(W9 2 wazans1ed 2)

2. HAN1IASIVIATIERIEAU Hb AC 92873
lon Exchange HPLC wag3s Turbidimetric inhibition
immunoassay #1135 lon Exchange HPLC ﬁﬁhﬁ’]a’jﬂ
(Minimum) Wiy 4.5 fgega (Maximum) i1 6.0
Auade (Mean) Wiy 5.02 Andeauunnsgiu (D)
M1AU 0.25 wagdd Turbidimetric inhibition
immunoassay ﬁﬁ’]@?’lqm (Minimum) #i1u 5.0 ANgagn
(Maximum) Winfu 6.5 aade (Mean) Wiy 5.15 A
Lﬁ‘mmummgm (SD) Winffu 0.48 (1157971 3)

3. WSgUgUNANISRSIRATIERTEAU Hb AC
#8735 lon Exchange HPLC LA39s Adams §u HA-8160
Laz35 Turbidimetric inhibition immunoassay
1384 Beckman coulter §u AU-480 WUIWANSAGBY
fgdna t-test laA1 P value =0.581 WaR9INI5MI9
IATIEnTERU Hb AC FunnsafuEInnTansI9AIzY
seu Hb A C lalsiuansiradiu (M157971 &)

4. ANUAUNUSVDINANITATIVILATIZUTLAU
Hb A C #1835 lon Exchange HPLC 1p393 Adams
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U HA-8160 wae35 Turbidimetric inhibition immunoassay ~ anduiusifiesdu (Pearson correlation coefficient)
309 Beckman coulter U AU-480 WUIWANIATIA iU 0.816 (P value = 0.951) 939AuTIU 95% 71-1.3
Ansesisziiu Ho A C fimnuduiusiusnoduyssdvs i 1.8 sedutiodhdny P value < 0.05 (1wl 3 wayssneil 5)

A15197 1 wan1sAnwIANULTIBIRSS (Precision) WUU Between- run U84nMSASITLASIEAsEsU Hb A C 78 lon Exchange
HPLC wagas Turbidimetric inhibition immunoassay

N =20 ION EXCHANGE HPLC Turbidimetric inhibition immunoassay
(%) (%)

Control Level 1 (Low)  Control Level 2 (High)  Control Level 1 (Low)  Control Level 2 (High)

MEAN 5.0 9.5 55 10.5
SD 0.06 0.09 0.06 0.11
%CV 1.20 0.90 0.90 1.00

A15190 2 wan1sAn®IANgNABs (Accuracy) ¥BIN1IATINIATIEISEAY Hb A C 35 lon Exchange HPLC

a3 Turbidimetric inhibition immunoassay (N=20)

AANNITATIVNATIZH Assigned value Assayed value
cv %Bias TEa Mean %Bias TEa Sigma
7% lon Exchange HPLC 0.15 0.2 4.4 55 0.5 4.4 >6.0
A8 Turbidimetric inhibition Immunoassay 0.55 1.0 4.0 5.0 0.5 4.0 >6.0

A5190 3 Aengn Agege Anade uasALdsnuuIRSEIL YRIHANSATINATIESEAU Hb A C 38 lon Exchange

HPLC wag3d Turbidimetric inhibition immunoassay

N = 20 NaNNI3
7% lon Exchange HPLC 35 Turbidimetric inhibition immunoassay
Minimum 4.5 5.0
Maximum 6.0 6.5
Mean 5.02 5.15

A19199 4 LWIPUTIBUNAN1IATIAATIERTEAU Hb AL1C 35 lon Exchange HPLC wagid Turbidimetric inhibition

immunoassay
NaNNIS HANATITAATIZNTEAU Hb ALC
N Hb A1C t-test p-value
%Bias TEa Mean %Bias
7% lon Exchange HPLC 385 5.02 0.25 3.414 0.581
A8 Turbidimetric inhibition Immunoassay 385 5.15 0.48
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A91991 5 AATIERANNSFURUSVBINAN1IATINNATIENTEAU Hb ALC 618738 lon Exchange HPLC wag3d Turbidimetric

inhibition immunoassay

N1INAEDU Correlation Mean 95% Limits of p-value
coefficient difference Agreement
Hb A.C 0.816* 0.211 131018 0.951
*A1 R SEAVVDIAUAUNUS
0.90-1.00 Hanuduiusiugin 0.30 — 0.50 fiAvadasiusius
0.70 - 0.90 Hmuduiiusiugs 0.00 - 0.03 fianuduiusiusann

0.50 - 0.70 fanuduiusiuaseauUiunand

Medical Decision Chart

Allowable Inaccuracy (bias, %)

Allowable Imprecision (s, %0)

AWF 1 N5 9ILERINSAIUIRL SIGMA METRIC 8911505293158 HB A1C 33 ION EXCHANGE HPLC 1A389 ADAMS
Su HA-8160

Medical Decision Chart

Allowable Inaccuracy (bias, %)

Allowable Imprecision (s, %)

A 2 N5UEAINTISAIIRY Sigma metric UBIN1TATIVIATIERTEAU Hb AL1C 35 Turbidimetric inhibition

immunoassay LA39 Beckman coulter U AU-480
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AMUFURUSVBINANITNTIVIATIZHSZAU Hb A,C 35 lon Exchange HPLC
wazds Turbidimetric inhibition immunoassay

11.0

lon Exchange HPLC

1.0

1.0

Turbidimetric inhibition immunoassay

11.0

AN 3 ANUENRUSVDINANITNTINIATIEATEAU Hb A1C 35 lon Exchange HPLC wazds Turbidimetric inhibition

immunoassay

39150d

o

1. M3UsEAUANAINAITATIINATIEN SEAY
Hb A1C

1.1) M15UszLUAMULNUTIVOINANITATIA
3A51% WUTTS lon Exchange HPLC #meiedes Adams
Sq'u HA-8160 waz35 Turbidimetric inhibition immunoassay
sheia3es Beckman coulter Ju AU-480 finnausiuggs
IngA %CV Wiy 0.33 aenndesiumsfinyivesganind
WudeIRie wazAmz9 NUIINIINSIWIATIZN Hb AC
fanuusiugrgalagen %CV Wiy 0.59

1.2) N3UsEHIUANYNABIVBINANTIATIEN
WudnAImIdeauY (%Bias) anAfingiaTalad
AUABIALAABUIINAT TR MuA LS (Assayed value)
UBINANTITIATIEI Hb A C 75 lon Exchange HPLC g
|30 Adams iiu HA-8160 wag3d Turbidimetric inhibition
immunoassay #eA3as Beckman coulter i:u AU-480
WU 0.5 89 Mean Wiy 5.5 v 2 38 uansinendl
AuAaIAAeLNATiIT el iTosin wazileUseidiu
Sigma metrics WU31 Sigma > 6.0 agsEAUALAA Faunousi
Fumnzaudsd Siema scale Tunasidiaa (= 6-Sigma)
Mfon (= 5-Sigma) # (= 4-Sigma) wax AITUTuY

WUIINAUSELY Sigma metrics UYDINANTITIATIZH
Hb A C agsydufiida (> 6-Sigma)

2. Wisuiflunan1snsaniiasissisediu Hb A C
#1875 lon Exchange HPLC wagidTurbidimetric
inhibition immunoassay WuIlduana1eiu (t-test =
3.414, P = 0.581) uaneIn3BAsI9dAT ISR Hb A C
Fuansatuaninsonsiviinszsissiu Ho A C ldlsiuan
ARfuanAeITUNSANYIVEITITIA Useiasgimunn'
WUIIWANITATININATIZNTEAU Hb AC Tu Homozygous
Hb E 1033 lon Exchange HPLC fanfiesedmiawedis
Boronate Affinity Chromatography Wag Immunoassay
vzl Heterozygous Hb E ian Hb ALC sisfudntes
B-thatassemia disease Wagnmedadisyiu Hb A2 uay
Hb F g4 @1 Hb ALC Liuansi1ariu us B-thalassemia/
Hb E §aflsesu Hb E way Hb F g 30 % MTIINUAN
Hb A C anaenNIgaIu Hb H diseases uag Hb EABart's
diseases lNaNTIINATIEVITEHU HD AC 1n835 Boronate
Affinity Chromatography #N3135 lon Exchange HPLC
LAY Immunoassay NARTITIATIZRsEAU Hb A C vaendy
Fregafiislulnaduunilangds Immunoassay fifAngandn
2 A% NSANWILEAIDINANTENUVBIG1aaTL LAY
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FlalnaduRaunAnen1snsIadATeisesu Hb A C loedl
ANUUANAN UL ST

3. ANUAUNUSUDINANITATINNATIZUTLAU
Hb A C 7% lon Exchange HPLC uagds Turbidimetric
inhibition immunoassay WudslAMuANTUSiUsEiUg
(r=0.816, P = 0.951) @anAapanUMSANYIBENE #33U3NT
LATAMNE 12 WUIINITATIDUNATIEA SEAUHD AC 1038
turbidimetric inhibition immunoassay Tneldia3oq
Cobas Integra 800 Waz35 boronate affinity Tneldpdos
Premier HB 9210 faudusiusiugann TWaiisysu Hb AC
fl@aniedes Premier HB 9210 73.5% mmmm'nﬂsaa
Cobas Integra 800 u,avnammamwaqmammsmmﬂ

flanfenguiifiszdu Hb ALC 1and1 8.0% lugiedd

9

ANuRnUNAvasdlulnatuulerin

GRL

MIATINIATIEISZAU Ho A C TS lon Exchange
HPLC wagds Turbidimetric inhibition immunoassay
WU 1) WewSeuilsununliunananeiy uag 2) i

LYY

Funtus Auluseiuge agdlddnnismsiassdu Hb AC
fheIEnsinnafuansalinanisnsaaldliaeiuuas
aflenuduiudlufienadentu uiiifesdinseuau
ANAINNITATIVINATILAITIANANUAZUIATTIUBENS
alnaveuazsioidonty ienanisnsrafigndes usiud,
Frfunansfnwanansolfifudeyanadenisnsasad
wazaufudvivmiaeuing wedsndudosine
TeazidgaLaztominveAazIsmeuiu ey
Haudifildsunausslovinnniigafediielsauimiu

aglasunanisnsaaiigniosusiug

AnANssNUsENIA

YouraUAMUNEUNNEUTEIEST MeyUszauia
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nmstesiulsafindalisalalsun 2019 dAAnudeduresuuudeunIuuInndl 0.70 Tins1evtoyalneuanuaninud
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HamMFIemun 1) nausegseveiinginssumstesiulsaiadalisalalsun 2019 eglussivge Sovay 89.8
2) Yadeidemanenginssunislesiulsafaidohidalalsun 2019 o uwssatdvayunednuneiulsaiadgelsa
1alsun 2019 (p-value <.001) Virmuaddesiulsafnelia Talsun 2019 (pvalue <.001) Anuifeiulsadnielisa
lalsun 2019 (p-value <.001) uazmssuilemadsaneiulsawelisalalsu 2019 (p-value = .020) Inetadeiidiwa
sangAnssunstesiulsafinelisalalswn 2019 wnfian FAensussatiuayunisdinu (B= 0.235, p-value < .001)

nan1sAnwausa lfuuumadunmsinuagluuy My wardnfanssufiinzauiardonndes
v aa o A aa o o R | Ao ' a & v
Auldnisafiuinvesoraadnsarsisaguusednnyinuluganiinisunsssuinvedlsainielafalalsun 2019

' v & oA A ¢ o W § vy X 1Y a & 1Y - DN

wunsIndnguvsansetieeeulad dwmsulideyaifeiiuanuuuswedsafndelifalalsun 2019 ieliinaiy
sszmtinuazihlugnmsuifiiedesiunuesannisinelifalalsu 2019
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Factors Affecting Preventive Behavior For Coronavirus Disease 2019

Among Village Health Volunteers Aoluk District, Krabi Province

Suchart Prakeetavatin*

Abstract

The purposes of this descriptive research were to study 1) the prevention behavior of coronavirus
disease 2019, 2) factors affecting the prevention behavior of coronavirus disease 2019 among village health
volunteers Aoluk district, Krabi province. The sample consisted of 255 people. Data were collected using a
questionnaire. The questionnaire consisted of demographical data. Knowledge test about coronavirus disease
2019 Attitude test, social support, perception in the intensity of the coronavirus disease 2019, perception in the
risk related to the coronavirus disease 2019, perception in the benefit related to coronavirus 2019, perception in
the barriers related to the coronavirus disease 2019, and the prevention behavior of coronavirus disease 2019,
the reliability of questionnaire were more than 0.70 alpha. Data were collected using a questionnaire and then
analyzed to determine frequency, percentage, mean, standard deviation, maximum value, minimum value and
stepwise multiple regression analysis.

The findings revealed that: 1) most of the sample groups had the prevention behavior of coronavirus
disease 2019 at the highest level 89.8%. factors affecting had the prevention behavior of coronavirus disease 2019
were social support in the coronavirus disease 2019 (p-value< .001), attitude in the coronavirus disease 2019
(p-value< .001), knowledge of the coronavirus disease 2019 (p-value< .001), and perception in the coronavirus
disease 2019 (p-value=.020). A social support was the greatest factor affecting the preventive behavior of
coronavirus disease 2019 (Bz 0.235, p-value < .001)

Results of this study could be employed for determining, planning, and arranging suitable coronavirus
disease 2019 preventive activities for village health volunteers during the coronavirus disease 2019 era.
Activities such as organizing an online group network for providing information about severity of coronavirus

disease 2019 could help increase awareness and improve preventive behaviors towards coronavirus disease 2019.

Keywords: Coronavirus disease 2019, Preventive behavior, Village Health Volunteers.

* Medical Technologist Lumthap Hospital
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A 2 years old patient presented with fever and weakness both legs. Physical examination found papulovesicular

lesions on oral mucosa and both palms and soles with weakness both legs. Magnetic resonance imaging of spine revealed
intramedullary hypersignal intensity of spinal cord from T7-T12 level. Patient was diagnosis with acute transverse myelitis

and treated with intravenous methylprednisolone for five days. Result was partially recovered.

Key words : Muscle weakness, Transverse myelitis, Hand foot mouth disease

* M.D Department of Pediatrics, Krabi Hospital
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Case report
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BT 36.9 C BP 90/60 mmHg PR 120 /min RR
34 /min BW 12 kg
GA : A boy, good consciousness, conjunctiva not
pale, no jaundice

HEENT : dry lips, lymph node not palpable, multiple

51891uiU18 (Case Report)

papulovesicular lesion on palate and buccal mucosa,
pharynx and tonsils not inject

Heart : normal S1, S2, no murmur

Lung : normal breath sound

Abdomen : distension, soft, not tender, no
hepatosplenomegaly

Extremities : multiple papulovesicular rash on both
palms and soles, no deformities

Neuro : motor power was decreased both legs (grade
2/5), sensory : can not evaluate, Babinski sign reflexes
were 3+ both legs, no spasticity

PR : normal sphincter tone

Lab investigation

CBC : Hb 12.3 g/dl, Hct 38%, WBC 10500 /ul
Neutrophil 42% Lymphocyte 50% Monocyte 8%, Plt
285000/ul, MCV 86 ft, MCH 28 pg, MCHC 33 g/dl,
normochromia, normocytosis

BUN 5 mg/dl, Cr 0.32 mg/dl(, Na 138.1 mmol/L, K4.3
mmol/L, Cl 107 mmol/L, CO2 20 mmol/L

Hemoculture : no growth

Problem list

1.Acute fever

2.Muscle weakness both legs

3 History of hand foot mouth disease

AUaelasunsdeiamnanlsmeuiagusunig
Fesld laiifu ludie wazduseimdulsafiouniii
M59959N18NU lesion ¥4 hand foot mouth 234
vital sign Un@ m51am19syuuUsEam sensation lianunse
Useiiuldluinens 2 U deep tendon reflex limunie
hyporeflexia WANUN1IE muscle weakness both legs
Feamnidos muscle weakness TugfUaesieil And
awvnanludunds (spinal cord) snnilan tesangtae
fensseunseiinnassdiaviniu saufuiionnsviesyn
duilosnaniinisgapdonisiievesdild daang
ﬂ’lsQQJ,L?IEJmsﬁN’m*‘uad spinal cord (myelopathy)
dsnmnilvdunduaens¥dineiuiy
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518971uKU"e (Case Report)

CSF profile : clear color, RBC 2 cell/mm?, WBC 1 cell/mm’
, CSF protein 36.7 mg/dl, CSF glucose 62.1 mg/dl
(DTX 117)

MRI WHOLE SPINE

Findings : The study reveals long segmental
intramedullary enhancing T2 hypersignal involving
central, nearly entire cross-sectional area of cord at
T7-T12 levels, with mild cord expansion at lower
thoracic levels. The conus medullaris locates at L12
level. No clumping or nodularity of the cauda equina
nerves is seen.

There are normal vertebral heights and
marrow SI. Normal cervical lordotic alignment.
Thoracic kyphotic alignment and mild lumbar
straightening alignment are seen.

There are normal height and SI of
intervertebral discs.

The spine canal and neural foramina are
patent.

The paravertebral soft tissue and muscles

appear unremarkable. ﬁdgﬂ‘ﬁ' 1,2

gﬂﬁ 1 W&es intramedullary enhancing T2 hypersignal

involving central nearly entire cross — sectional area

gﬂ‘ﬁ 2 ua@ns hypersignal T2W anseau T7 8 T12 3y

mild cord expansion at lower thoracic level
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Do the Benefits of Systemic Corticosteroids Outweigh Adverse Effects

Supamas Punchuey*®

Systemic corticosteroids had been widely used in treatments to control inflammatory and autoimmune disease,
but these agents are also associated with serious risks. Osteoporosis, adrenal suppression, hyperglycemia, dyslipidemia led
to cardiovascular disease, diabetes, cataract, Cushing’s syndrome, psychiatric disturbances, impaired wound healing,
skin atrophy, muscle atrophy, water/electrolyte imbalance and immunosuppression are among the serious adverse
effects of systemic corticosteroids therapy, when use at high dose for prolonged periods.

This article reviews those adverse effects and provides practical recommendations for their prevention and
management in prolong used systemic corticosteroids patients.”

Key words : systemic corticosteroids, adverse effects

*

Doctor, Krabi Hospital
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AduUndudiunngledesnslderviadliunauldly
13A6199 21nASUTZANIUNUI By 5 UesUTErIng
geengiifienguinnit 80 U tagldsunisinuidieen
afivsevsvialavdanilaniouuaziosar 10 voudn
anpgldsunssnvidsaiissesduialavianden
nowuiy widnerafssesnazivszloydlunissawm
Tsmsineq uaififinataiessossuusnequessane Fetu
ogiunanstade loun ssornaiildsu vuanazyia
103981 AADAIUENBAENTUTINTE Az dadedun

wil19zdn1sAununadiadeaainnislden
nauiinning Tiu nmgnsegnwsu(OSTEOPOROSIS)
n3zANYN mfawfﬂmaqq Tsavuivanu luduas Tsaiala
NgueNI5AYTS (CUSHING’S SYNDROME) n12¢n13na
N13v191ueIsaunUINlA(ADRENAL SUPPRESSION)
florsuninarwnAnssuiUdounlas Tsadonszan Fofiu
wnamedn Amdwazndaniede asiuazindons
AnUnd waznisnagfiduiu Judu uinisilsstaay
tosdunadisfssaineiaifssesanauldsuniuauls
lalgnnwe ﬁafuummm‘fi/a315’1vi’1umv‘1"mmm§5ﬂﬁ’uma
Frafsanninevesenaiiesosd dWearldsiutuihse T
wazdosfuluauliffesléivenguiifussesnaiu
sudanmsguasninadiafomand

afesosiiunglanesfnosddunsgifioan
qvidnusesluunglanesiness ( GLUCOCORTICOIDS)
danlfifuendnulsavaresiln wu lsafidnssniay
( INFLAMMATORY DISEASE ) lsnealndusu ( AUTOIM-
MUNE DISEASE ) Tsanzi3s maonaulddmsulimaunu
Tuguheiiianzdeumnnlaviianuunnses (ADRENAL
INSUFFICIENCY ) lsaRils lsptasniau 1san1 lsalen
lsamaiueims swislsavasadonsniau udu

gosluunglaneshinesd gnasnewnatnseumain
0 TnefinasAgea (CORTISOL) udndn waziinosila
dmelsu (CORTICOSTERONE) lushsesnulaseeas 15
vosnesivea sosluuansvininuquannavoslodiy
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mslulawnsauaylusiu nasnausnwiaunavedseuy
lAUAULAENTZAN MBVANBIBNILATEALALIARNY
n1sdaAszinesfveanaznosilaamelsuagnield
N19AIVANYDY HYPOTHALAMIC-PITUITARY-ADRENAL
(HPA) AXIS wazgnuasesnunluszuulvaisuidenlng
Lild@nsivazaulusoumnnla nsduasiziigeslu
nalarasinesdgnatuaulanalnnisalvaudeundu
(NEGATIVE FEEDBACK LOOP) 2 naln @ NORMO-
REGULATORY LOOP Tnenglanesinesdiindsesninas
Fjlj‘Ufj‘jﬁﬂ’liMé‘/\T CORTICOTROPIN-RELEASING HORMONE
(CRH) 91nlelumiandta uazdnnalawilade INDIRECT
LOOP Tagrugyssunaeienvenglanesdnossly
nsansEAy CYTOKINES snaqiinszdulalumaniiauas
seuldaussdiunirluniediiingndanindrsguie
AEAseR’

e HPA AXIS gnnszdulalumansiaaznda
CORTICOTROPIN-RELEASING HORMONE (CRH) uway
ARGININE VASOPRESSIN (AVP) 311 HYPOTHALAMIC
PARAVENTRICULAR NUCLEUS (PVN) 819 UAUfi3uaas
windiu CRH-R1 uag V1B RECEPTOR lusiowldaues
daunti1 nsedun1Iuds ADRENOCORTICOTROPHIC
HORMONE (ACTH) #lgannszdusiosmannlalifaiis
LazvdsnoiAvea’

n13Aswea ACTH uaz CORTISOL aeildnume
ULy CIRCADIAN RHYTHM flazdidnseslangegnly
nowiUsEIN 6.00-8.00 u. UaranaslumounalsAu
#galurag 22.00-23.00 u. JULUUNINAsDIADSATea
Tusneneifunuugasg (PULSE) Uszanamn 60-90 undl
Tngaziiuoundgauazanuiives PULSE geafiaslutaanay
Auuou®

Tnogesluuilalngfosar 80-90 2zduiu
lusfulunszuaidien CORTISOL BINDING GLOBULIN
(CBG) uagdavar 5-15 Futuueayiiu Lilenseglugy
voanglanesinesdillioonays INACTIVE FORM) fifins
Yoway 5 veanglanoiAnossdiiozeylusudasy (FREE
/ ACTIVE FORM) fiaransnsnesengvislueoazvideidoide
\manele lagazdufu GLUCOCORTICOID RECEPTOR
(GR) wag MINERALOCORTICOID RECEPTOR (MR) 1 MR
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fanuaiunsalunisdviunglanesineedlafnil GR
wagiiliinglanesAnesdaiunsneengmsuuy MINER-
ALOCORTICOID 14>

MaIINNGLARRSARBEATUAY GR Ui 8E1831N
lglanaraduidrgiundsauaznsedu regulatory
sequences Ul genome LA transactivation (TA) %39
transrepression (TR) wasdudlwng uenanijseslay
nglanesfneuddadignitiu non-genome fe Gsqud
fanaridatuldnnszuuresinanie Tnslanzesiads
firesldanosazduluuauda Tunsmusuuuudoundy
99 HPA axis Fovhausindrlunanduud

navesgasluunglanasinasn
1LUUMU9aTY (metabolism)

nesavoailusesluuiiddyiaonszuiunis
anabolism uag catabolism vesaslulamsn TusAu
wagluifu Tnonsedumadduliudsunsaluiuuaznse
sxfiluududunglea wasiivazauliluguvesinalaau
(gluconeogenesis) lunmsiifinesAvoaiu azviliszsu
thmalunssuadengs suluglsaumld

efavenrdudimsasnalusiuannsnoriilulu
wadau snviusiu suulunnziiteeSiveaiuazsilmin
msgapdelusiiu maanaswesnandaiile wassansen
eshvoavzfiunsaansluiulinanewdu fatty acids uay
glycerol dethlldlunszuiunis gluconeogenesis
frduaSunsindoudne fatty acids Tu adipose tissue
Tunneiiflnesfweaiu wwvliinnsavavvesluiuly
P29na19909a167 wWu Tundhyilvninauadenisduns
(moon face) U3hamaiinuoniuseni (buffalo hump)
flornsndraiedeuuse tieanniinisaanelusiuuas
Tosfusuuinauau 91 ity 1iFen

2.55uumilanagvasnLden

AosAToalinafanIzUIUNITIAYI vascular
intrigity N13MOUAUDIY0Y body fluid Lazdidwwanaln
iszAaAvaaiigns mineralocorticoid effect fe Usf1
9ztioenin aldosterone fis 300-600 Wi AasAvoaing
dinanudulafindiunszuaunisanagiidwaselaway
waendon Inglunaendenaesiveaszifiuaruhisons

7199 l6ilkn catecholamines wa angiotensin ||
3. szuuUszavlazesual
AoTRgeaiinatan1sTuware1THal 9NN EINA
fuheiifinmysesluufuwagnies wui aveadueies
vanfineuaussienglanesinosd wavdsnalimuaniy
depression, euphoria, psychosis, apathy Wag lethargy
Judu
4.55UUNTEANUALIILNUBAT UV IWARIT Y
uiihflveswad osteoblast gndudalasngle
ARsARREA denaron1sasenTEgnuazdianUIIILas
ﬂis@ﬂﬁi’luﬂizmumi apotosis U84 osteoblast Wag
osteocyte iumsaaenszgnlng osteoclast dnaliii
fnzeesRveaLiu 1HAN1IZ osteopenia Waz osteopo-
rosis thlUgnnignszaniinla
5.MINAUITDIMIINIUATIA
3ZAUVDIADIATOAlUNTELALATDINITA LY
Yeaufouaningnaunasniaud1fysianissen
Tinganisnluassn wsizgesluuiniudiAyse
NILUIUNTATNATAFOURIUBA (pulmonary surfactant)
uway maturation veeulsinnqislufuuasanld
sudseuledfisndulunsduasert epinephrine 210
norepinephrine
6. STUUM
AosAvonazdmmaliineuiugna (intraocular
pressure) shumﬂﬁumsa%ﬁqLLazammﬁuﬁugmgﬂm
7.52uuiiAu ( anti-inflammatory effects)
AeshwaalIuIMuIndIuITe stabilize
lysosomal membrane anNIINAs proteolytic enzyme
an permeability vosntavasndeanoslosiuniside
wanaunlusiulUluiiodle duds phasocytosis ves
dadenun dufls thymus-derived lymphocytes §uds
n"5a¥19 leukotrienes1,3,5 §ann597t 1
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M3 1 grisvesnglanesineun’

Anti-inflammatory: é’ugﬂﬂﬁﬁ%mmiﬁmaﬂmmi block inflammatory mediators (transpression) Wag
ﬂizﬁu anti-inflammatory mediators (transactivation)
Immunosuppressive: Suppress delays hypersensitivity reaction aaaqw%ﬁmamaﬁ T-lymphocyte
Anti-proliferative: fufs msduasznioue uaz epidermal cell turnover
Vasoconstrictive: ﬁué?aﬂﬂsaaﬂqwémm histamine &g vasoconstrictive mediators ﬁa?jw}
Fanaann1sdniaunazdudenisndearsnatedaly  ahandums$huisameg Suandunisd 2
szuugliquiu Juwsmandnlunisldsnadissesdedn

5797 2 lsafisnundneenaiiosess (SYSTEMIC CORTICOSTEROIDS)

YUY 15A

Tsamaiumelauaziun « Moderate to severe asthma exacerbation
« Acute exacerbation of chronic obstructive pulmonary disease
« Allergic rhinitis

« Atopic dermatitis

« Urticaria/angioedema

+ Anaphylaxis

« Nasal polyps

* Hypersensitivity pneumonitis

« Sarcoidosis

« Acute and chronic eosinophilic pneumonia

« Interstitial lung disease

Tsmamtls « Pemphigus vulgaris

» Acute, severe contact dermatitis

lsaseulsvie « Adrenal insufficiency

« Congenital adrenal hyperplasia

15AMAANDIMNS « Ulcerative colitis
« Crohn’s disease

« Autoimmune hepatitis

Tsaldon * Lymphoma/leukemia
» Hemolytic anemia

« Idiopathic thrombocytopenia purpura

[

TsadouazilAui « Rheumatoid arthritis

« Systemic lupus erythematosus ( SLE )
« Polymyalgia rheumatica

« Polymyositis/dermatomyocitis

« Polyarteritis

« Vasculitis

« Macrophage Activation Syndrome ( MAS )
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5797 2 lsafisnudeenaifiosess (SYSTEMIC CORTICOSTEROIDS) (sia)

JEUU 1sm

1591 « Uveitis

« Keratoconjunctivitis

?J“us] * Multiple sclerosis

« Organ transplantation

« Nephrotic syndrome

« Chronic active hepatitis
« Cerebral edema

« Multisystem inflammatory syndrome in children ( MIS-C )
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praesosalilasiinnslduaanzlsalunised Gsideudddugdnunine
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CRBIEELET
Wunalanesfveadduasiziiignimion  wasvilia1a3973n19%u (half-life) Fen1sdaudas
AesRven wiviunuanthiliangnsveddusaamelsy  waillorafiuainuidssdonisiianadiauaeaniee1,3

(progestational activity) angnsvad mineralocorticoid Fap51971 3

M15°99 3 Fllaveanglanaiineenituey "
¥iin APReTIn YUIATBUMA quis (wi7)
(@) (fladnsu)

v o I3 =)

ATUDNLEU LAULNAD NAHPA
Glucocorticoid
Short-acting:
Hydrocortisone 8-12 20 1.0 1.0 1
Cortisol 8-12 25 0.8 0.8 1
Intermediate-acting:
Prednisone 12-36 5 4 0.8 5
Prednisolone 12-36 5 4 0.8 4
Methylprednisolone 12-36 4 5 0.5 4-75
Triamcinolone 12-36 4 5 0 4
Long-acting:
Dexamethasone 36-72 0.75 30 0 17-80
Betamethasone 36-72 0.6 30 0 ND
Mineralocorticoid
Fludrocortisone 12-36 ** 10-15 125-150 ND

ND: no data
*nglaneiinesrenatignsmineralocorticoidld usrnUssuiteuanasedly fludrocortisone 0.1 mg. Wiguiiu hydrocortisone
20 mg. %39 prednisone 50 mg.
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Nat19LAE
NAITNUMIUNITANBIIALIENUI T uAL LY
Aldsuenaissesdinulsniidoinisnaufiseinssnay
Aandinagsedldenlurunngs (therapeutic dose) usilsa
fdeatusedlSvievgldeluwunund physiologic dose
Nt A duTus Tuuuauazses

nafildazan widdldaiunsaszyruiaviassezian

Fuddold wseddiadedusiiinasiuseld Wy viaves
graL eI lETdAASa TS Az AULSILANAN Ty
Fapn51971 3 e Tlds G dmasiosssuenaiosoos
Tunszuaiden nszaesAveaiisineai seszansa
\Wasuann inactive form (cortisone) U active form
(cortisollagld 11B-HSD1 wazanusniudsunduun
\uinactive form lelagld 113-HSD2 usenafosons
Fupsgrdmlngaznduactive form ildanunsaidoy
WU inactive formlalagnseuIunsausssusa vinlidl
Yunueesaveaadlunszuaiion uwazliaunsanunula
Tngnalnunfuessnenie d@maliminnisna HPA axis Lag
adesuaduasendalinuusddunisnsedu receptor
leunnnInnesiveasssuyId 4-80 VN Lazdliesoun
duanzrliladuiulusiu cortisol binding globulin
(CBG) Fuil¥dl meshwea active free form \iusesay 5
denaliiAanadrafssainsefusesluuiiginitdund
AINUIUINUNY SINDIITNI5UTNITET AT IT8ILUY
systemic azasmamnnInIsLuUanIzd n1slie
Taeideunuu circadian rhythm Tnenstdmeudnadaien
svdnadnudssesniinisuusldnaroadeluniaty
warnsthuUINdsn e aReseuRn Iz tIvanNatnaAe

INYIARETOUANY LNT12ALTITAANITAN TN NG

Y

nSTLARRALA

nadnaREIvaINglanasARREARDTEUUANY
1.7Ammdsazdn1izgatrophy vosfandetuy
epidermis kag dermis AABAIULAATBEWANANE (striae
rubrae distensae) ¥uan (hypertrichosis) kagan (steroid
acne) ﬁaﬂﬁﬁﬂamaqﬂmﬁfqLﬁmmmﬂjaéﬂmﬁ’agﬂﬁug’a
afl¥idnns proliferation wazn1sadslusiu Fanfdnes
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evdmgae uisesianazdnser] Snvilainadsama
Rvilsfounamet Fuinannglanesinosdluguds
nsunsnduves Wadenum ( leucocytes, macrophage )
ann1sduATIZADaALILLAZ wound maturation aAnIs
97UY89 keratinocyte growth factor %839INRINILS
LAALAER AINATUNIUNTZUIUATT natural wound-healing

2néuiile nglamosinosdinarienis catabolic
vaandunileats (skeletal muscle) Tnansdfudanis
inglaaluld v lfiAnnsaanendruidouasduds
nsasrdlusiuresndaile thlugnnenduniesouuss
(myopathy) aulddnudieeinis proximal muscle
weakness wiangdUairIeaneRounadliaafiu o
vnseilomstiandide wesilugamegnduniede
vosuvuw1 viliwungizendn fanvluauliiisne
MBENALAYTOEA VUM > 10 UN./3U V83 oral prednisolone
yiaifisunh Bilvenuunngs nathadesndmioseuuss
FaenuliiEaty emmsesitundsanuunmvesetiulszanes
3-4 FUam warazmelundmene) 31NNSANYINUT
A1398NMAINTY (resistance, endurance exercise) AL
annmendaifedonnenls

3.9 finutesie nmedensyan (cataracts) uax
Aefiu (glaucoma) ?f}ammLﬁaqﬁuaaﬂiﬁmmmmm
(dose-dependent)

Inenunsiin posterior subcapsular cataracts
(PSCC) wnnindenszanvfindu wazdndeadnuide
mstndadsuaudnn neszernaniinuinasdundmnis
Ttudeseruluagnsios 1 U wazdowin > 10 un./du
294 oral prednisolone ¥3BLiguLn (EaFuToEANY
gvgennT 3eeAAIgNm1)

Fodulunadrafsmiamfidioussvesen
afosend  meddlaalfivsesdaziinanudulugnaiou
ﬁﬂlﬂﬁﬂﬂig@LﬁaﬂﬂiuaaLﬁu 91N optic disc cupping Lag
optic nerve atrophy LL@iLﬁaﬁqummaLﬁaiaaé WU
seAuAnudulugnanavAeg qanadlunaedUasisonn
windemefiintuduussamasinasdunmezans

Tupuiildunadesesddunauuuasivse i@
asauaddudefiu (open angle glaucoma) LI
fieanendusnn vizeillsade (heumatoid arthritis) 3epslé
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IFsunsmsamvesnieuiilifidedodes

4 syvuUszamaunans SnnunanIsUAeuLlas
sudnlauaznginssu Anuldun anudunnies ngavia
Inniana Aanundr ueulindu nszdunszdre o1sual
wUsUsIu By wazilugnnien1adnny (GC-induced
psychosis simulugtaefldiuen wun > 20 un./Au ves
oral prednisolone wisiiguwin WWunaiuu) lnewa
Fradseinulddoud 1 dUaviusnnddlden wastuiu
YUIALALITEEIAIT A SUeT Tunsaunsafifiuse1a
Tsaduaduarfivgsiioss foidutladoidostenioei
Tuguaeitlisusafssesddadeidunaiuuagiaun
ugormsvedlsnduaiild Tsnuluauildsuessesdu
919NUNME euphorialdl ¥1aLAYTEABIA9ZITUNIY
nsuoukagyliiiuge Feinisuunhliiuasunan
sutsgmugniiduaduiiedluraadun wavdrdudu
panumsunasAuLuzTswiveweunay Tugdae

L e

'
=

Aflorn1smsdansnuzdiliemmiedang wu lithium
sudeld omsmadnnvdnaratuiloanvuinende
ngne

5.svuuilauazvaenden nathaRsmdniiny
16un adudulafings (hypertension) 91An1574]
systemic vascular resistance Wi Snstushrentila
Lﬁ.m%?u uazdl extracellular volume Lﬁ.u%u LazdanuaIu
Anunfvesszavladululdendas (dyslipidemia)
MnnsAnvnuauildovunngs (= 7.5 un./fu ves
prednisolone wiaifisuiin) adinnundessielsailauas
ynaenLden (heart failure, ischemic heart disease)
wnneuitlildenadiesoss Ussana 2.56 Wi (adjust
relative risk[RR] 2.56 ; 95%Cl,2.18-2.99) An1snunmu
NS smuduussEnINsUAve A fie o s
Auanuraun@veslatdu wagwuil wenzdaunfves
syduluiuludtasndulse SLE udliwenadiafesiily
dUrengulsa rheumatoid arthritis uiidn9zinangiu
Foaudfatu udnsinauszivluiuvesfiaedlifuen
afesesdnoluiludsfinuzailih

6.58UUNILAUDINIT WULKATUNTZINY
(peptic ulcen Tnsawzluauiivuesafiesesssiuiu
EJ'mEjaJ non-steroidal anti-inflammatory drugs (NSAIDS)

wunad1aAssiuinndt 4 whvesaudiliniuengs
NSAIDS Snmzidensenlumaiueimsaiuuy ewn
nalanesAneediliimevdsnsalunsemzenmsifisdu
1ARAY hyperplasia U9adlUATEINIZIMT Lagd il
HAYIN IALNAMNET15IUAIY ATAUBDUSALEU J51897471
nwuvssluruldilasusnaiosess TU 4-14 Yu waz
fannudunusiulsauseanmvesauld sulaunlsa
systemic lupus erythematosus (SLE) Faormanfudn
wilwedlsa SLE snnimatnafsneaiosess

7.5zuugiifuiu nglanesineuaiignaduds

q

n1sdnaukarsruuiAuiuYeIsiente Wilugnis
Aoiodne Taslanizidesuazidelada fnnsvh
meta-analysis WU AT systemic corticosteroid
%ﬁmiamL%aqm'j'muﬁhﬂ%’m (RR 1.6; 95%Cl, 1.3-1.9;
P<0.001) wanuirdmsnnisamdelaldifintuluay
AlFsue <10 unsiofu vioarausawlaiiAu 700 un.
U prednisolone

wiluauldfilioraifesesdinaznneinis
uanseINsAnde Mnuadudsnisudes cytokine uaz
andisenssniay feenmsld dafuFeeaidse s
uazdunmegndlndda TasiawiglugtaevdsmindaiUden
aluwvisevanaelunsean

8. sxuusoulivouazlLLUOATY Hyperglycemia
and diabetic wuazdnialudengiainuaves
AosAmeaTiarnsziunsainenglaaindy Tagnisaans
lysiunarnsnesziluinadrsiinialsluconeogenesis)
wnndnsaatelnalaau (glycogenolysis) wavdugiu
fivintiafigudenisadrenglaaaindueuldlaid
Tuanniinglanasfnosdas denaliAnn1nziodugau
(insulin resistance) isiu nédanilowas doiolusiu saufv
nsveuvesduseufiinund wadddn (B-cell)
a¥19Bugduanas waduean (d-cell) asrenganeu
1nTu naenaudldfings glucagon-like peptile-|
(GLP-I) flagthenszdudugduanamaslferaiosond
auhlugmadulsammiluign fanmneiltusouin
10ee7lésu (dose-dependent) Tnsannavilavituiile
anvnavessniilias uazdlngfnagmeludonganis
Shwimeenafiesosd
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Adrenal suppression
pounuaInlavIeIuunnIes (adrenal
insufficiency) 91An15nA HPA axis Tnevilunaves
138U HPA axis Tuifunine szevhaniilésu ¥iln way
PanamiliFunglaneianess lnonslisulunnagni
physiologic dose Ansofuuiuiiu 2 duaiauld
sudsnslierlunsunarsduazdwadudaunnda
waznglaneifnesdiifidinieiingnasdimaduds
wnnheniidanaiadindu numaiulauasdumiuan
Frlutdniildsunisnuidaseinglaneifnosd
Bunanum nudndndilésu prednisolone 2.5-5 wn./u
ldidgmnisiulat Taenalniivilinisdulada
USENOUMENITHES growth hormone (GH) ana3 91nN135
fiflsesfu somatostatin 91nlelumandaiiutu sy
vosgosluuniaiiuln (GH receptoranad ua¥AIINAd
insulin-like growth factor-l(IGF-I) LLazaaﬁuuLWﬂgﬂé’uéy’q
s:mﬁqwammqiﬂﬂa%aﬂaaﬁeﬁamz@ﬂLLaxLﬁaLﬁa
ey ET‘Uézﬂﬂ'liﬂ%"l\‘lﬂaaa’lL‘\]uLLaBL”UaéﬂﬁSQﬂ
amzaagosluume vilhdnnguiidngnneg
Wunjuandinindnililéfveinglanesfnosd
finnsAnviFesanugevendnildfunuin d1iinns
ngaerouety 14 U Wingudeasidiugsilndides
FAnund udidindueasdeniinguiililfen uazdnis
919921 JUNALN9INN2E adrenal suppression 369
anwzAYTs (Cushingoid appearance) uan13g
$7u MnNskasuenaesesailunauiu azviliinng
azawluiuluiileie adipose auitsneg VilhAndnuase
Sadaumn Tunthnauuaslivunudeae sauddhimnin
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fuiinmndu Tnewuldluauilédueinglanesiness
goufiouusn (16+ 14 un./Ju luan = 60 Tu)
fe¥osar 70 (Wunatrudssiituegfuruinuagiaan
ldizuen

A1ENANNTIIUYBIRaUnNINle (adrenal
suppression (AS) fniinannnisngneiaiissesn
ogangviuiu defuudaglifivdnguativayuesnadu
N9N1T WANITADEANTUINTDIUALAYTOEAAINDY
weaenatedusssuilenujon dieann1ninniziily
nniflinsinwaulisheeaiesesdidunaun
INNSANYINUI N1sanszAvenandy luldeensesu
nsiuf9es HPA axis TiEaTu uaznisdesangas
Aladldvetestunsndudulmivedlse sudailadeiu
mafinnme AS i viseeiuuusdliinmasey
A13¥1191U4%84 HPA axis ( ACTH stimulation Jasgau
ARIAwea > 500 nmol/L fiei1Und) neungaen
adusoun

27IN137890117ENANITVINUVBIFOUNLINLA
wuldvisoniseounds aduld endeu feuds Uinvios
tand T8 dhwidnan vaade  Fensned 4 udaned
o19azldfiennislidanald aunseisgiaeiinnag
physiological stress a1nn1zdudley vinliunse
nstde desalvilAnny adrenal crisis ifigasIN1sAe
fganinluiin aunanlsadeulivieuusilidnds
anriludnynauildfveraifososdauingend
physiologic dose (>8-12 UN./A13519LUAS/TU VB4
hydrocortisone vi3aiiguiin) wunin 2 dUavi wazgiae
fifedlisumssindnuievinsinants aedesldFunisuiuen
nalaresAmeednou> "

59T 4 Sign and symptoms of adrenal suppression and adrenal crisis"’

Adrenal suppression:

» SAnlsauny

. &p

« gauwae Weewns thuntnan

- aauld 0138y Uanvies Teasas

« ANUAULEDARN

« Undswy (meuddh)

Y aandnile Uande nduniieseuus
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#5797 4 Sign and symptoms of adrenal suppression and adrenal crisis"” (sie)

Adrenal suppression:

£ = o a = 13
« aaludensi leuludensn
« 915uAILUSUTIU

- anwgstutioy thudndutiosluin

Adrenal crisis:

« Salt craving

« Seizure

« Coma

« Azt thuiinan AusuEend
< lieud InunaiBeugs doadunsa

« Prerenal azotemia

« Lethargy/Decrease consciousness

Osteoporosis, fractures and osteonecrosis

AMIELNTEANUNUALNTEANNTU NlarasRnaen
nansenusensegnuaeiu lawn

- fudannsatrenszgn Taeduds proliferation
wa¥N15¥9UVRY osteoclast

- anUSIILANTEN INNIINTLAUNIIAY
(apoptosis) 989 osteoblast ay osteocyte e

- Lﬁ'umsamaﬂszaﬂ (bone resorption) lag
osteoclast iflasnniimsgadunaadeslumafiuemis
anasuaziinisduneaifemedaanaiiniu Janszdu
nsvhauvessesluumslnsesd Waaensegnuiniu
ilednmaunaveuraiBesludon

- 3rAUZRIIIUNAINADLVNINIAAAAIAINNTS
A HPA axis dswalilinnignszgnung

- syaugesluunsAule IGF- Lag transforming
growth factor- (TGF-B) anasdwwasionuaunaves
nsgan’

nalanasaneuRdndwmasansenudenseanvila
cancellous 1#un nsggndunds dlasaminniingzgn
Fuuris (cortical bone) Feiuluauiildsuerafosood
snfunau Jsmsdndisdnszgndundaiiomnnne
nszgniinsae Tagiumvtinszgndundainiinudes
lAuA mid-thoracic region wag thoracolumbar junction

IngraveinglaneiineedlunisnseAuNsyinmu
994 osteoclast iinvaalasuefnsieiuuu 6-12 oy
sesugnsiudin1sviaiutes osteoblast lunisadis
nszgnlulunsegn uazvhliwadiongduas wagnsvdu

N154AM apoptosis Y84 osteoblast wag osteocyte
nNNsAnEINUI1 NslE prednisolone > 5 wn./3u
Jzdanangeiltdedrfydentanszgn (bone mineral
density (BMD) uaziiinadnuideasionioznszgniinlu
36 \Woundansldsuenaiisens Tneddaduidessy
oun 018 wewazlsnuszadiveUae (hypercoaguable,
sickle cell disease, HIV infection) Use¥ansiuueanesed
IWIULIN wazdIUIIBIUNITNUNIIL osteonecrosis
Tufthodiniisnulsauzduiaidon’

s AamukatifeIvasenglanesinasn
Tuflhedidesldsusinglanesinesddeliles
Fududesussiunnuidsaneuldisue liud lsawmnu
Tuiuludongs lsrilauasvaeniden Tsamaiue1ms
Tsaannizonsunl lsansegangu wagnshnidadeusy
wu Jaulse wendilusiu
sufensiniiugiuresiiae 1ud dnin
mmqammﬁu‘laﬁm 1anszan ( Bone mineral density
( BMD) as2aLdan complete blood count (CBC), thnna
warludu yuddudnasysadanmzlaruins uagnis

¥

v 1 [ vV & & ! 4 1% %
LﬂJWﬂ’JEIﬁqu‘UENLﬂﬂL?J'ﬂ,’lLUUﬂWWUgWUﬂBUIMFﬂWJEJ wagli

U
Y a o

QmumaLﬂ%mﬁuﬁ:msmmmiéjmisﬁdau RFRERARE]
Wenaiosossvarsinssiaviinaudoenisidulse
wnulwald mastnuseIanslasutadu Tuauitldnedu
1snagndla waglinelasuinguunneu mslasuduusn
Tivanideanmsinlndiinelsndqnsla lsavia suufeseia

lsnusgddmiesfigiaeldidudsedn inszerunsda
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wiinasestiuenglanesinoedls Wy enfutn uazer  Aenadradsddieiu
UTugunediazanseaureeaiiesess 1ue1afes waaldsuenglanesneed aslasunisinaiy
Usulaetu sneondnulida odudesuareufiour  ennsuasAtnenediealies fmnsied 5

nau macrolides azfinaLiiuseiugnaifosend wagyinli

M3 5 wnunsinmugieilasunsinuimesaiesesdegvsieiiios’

AffugIumasame: HANIATIINNRIUJURNS

* Weight « CBC

« Height « Glucose ( FPG, A1C, 2-h OGTT )

« BMI + Lipid profile ( LDL-C, HDL-C, TC, non-HDL-C, TG)
* Blood pressure « BMD

Monitoring: Bone health : Tuglng)

« famuANge LazasUANeINSTIAITRsTUATIESENYN

« 71579 BMD m&slé3uen 1 U wazasaadiyn 2-3 U dlaifiannuides

« lugtheileny > 65 T A3 xray spine

- Uinwunndseulsve drwutlaym
Bone health : Tuidin

+ 1933 BMD, lateral spine x-ray 1uLﬁﬂﬁ15§U81 > 3 iy

- waznsedmnd Miltadeides (Fmnuedeides fo1nisuiesh @ BMD
Z-scores anad fiAugwmNNMIANInsEIL Tanuaravde viselnsegnin)

- desionusunndsenlivie diidymnsegniue

Growth in children :
n5393nAmgs Tl Juiinld Growth curve uaginidymeanugadesiou
Indanas deianuisunmdsieulvie

Dyslipidemia:

- amasvivluiuludon 1 WeundaGuen wasyn 6-12 Weudidadosuen
afiuseunne

« avanudeselsalaasaendonstsainade

Hyperglycemia/Diabetes:
« s isens Yaangies Jaangnansdu wagimidnan
a | w & ) v a a s a
- AanuAenaluden 48 MlumduSueafesess uazianunn 3-6
woululusn wazsedlulsegun

- luidin avsmeaeu OGTT ludindu viSelusyiRiduswalsAauviu
v “ L
« ATIRsEAUTAaluGen ( FPG) agsataue

Ophthalmologic examination:
« dmudnyunndiionsiamdazade
- msdmsradiefionnisvedlsadionszan nwsh
 defmeusilugnan Tnstenngluauiiiuss Sinseuasadulsaseiiu

WU @nemndusnn Slsadesniay ( rheumatoid arthritis )
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nfinanluluudludruvosmainaiesminnis
Tdaanglanesinesdduniaiuiu azviliiAanisna
nsvauvesdeunuInts wagdlugnnie adrenal
suppression (AS) dainazdesinds Woauldlasuen
ARgTRERRRRRNULNNNTT 2 dUn9 vielAsUaraLINAI
3 gUaniludae 6 ey vsemAuld 81015 daulnds
gouuss Aauld odou tudnan vandlesnduie
Uande flonsmein Sausuladinm sisethanas
Fam5197 4 9199zaTIaRRNsadlnaNsI ST URDSATea

Tuidenluyiat 8:00 u. SmuInAIResATea < 85 nmol/L
Aedeindu AS usnsvaaeuiiiiniulifidn ( ~60%)
Fauraesiveaiiund Lildueninlidilnne AS drauld
flon1swes AS mIsAsIiuRNGIs ACTH stimulation
test 1171 peak cortisol >500 nmol/L f931UNF Wsig
tlouninfeinAnunadane AS luftheiifiang AS fifes
lasunisusansevininans azdedlasunisusue
nalanasAnaedinoul,s Famn5199 6

115197 5 uwunsinenugtheilasunsinunmeesaiiusesdetselilos’

=
NNITLATYA

YUY

Adrenal crisis/critical illness

Hydrocortisone 100 mg/m’ IV/IM stat with saline volume expansion,

#oRIY 25 mg/m’ VN 6 Bu. IWBINTUNA

Ilness or fever

20 mg/m? hydrocortisone #3aLiiBuin Wudli 2-3 Asssiady

Fever > 38.50C or vomiting

30 mg/m? hydrocortisone 3aLfiaulin wudld 3 Assraiu

Surgery (- minor-major ) Pre-op: Hydrocortisone 50-100 mg/m? IV (max100mg) iasag 25-50 mg/m?
IV/IM 910 6 w31, auninazanansadudsemuls ndulviaeuduniudssmy

Yun 2 Wihwesunid 8n 24-48 v, udAseqanasauluruinung

msnaeansTosaaen (51 100 un.) Pre-op: Hydrocortisone 30-100 mg/m? IV/IM masei1sin 1 hydrocortisone

ASHNFANISTIURNSTH ( 50 UA.)
Aran159u97 invasive (30 un.)

Fuusemusung 2 WihwesUnd 8n 24-48 v, udAsanasauluruiauni

msviitunldlenisanga

Hydrocortisone SuUsemunoudifinaInun@ 1 vu. neuviilu
naavifiuliien 191 hydrocortisone Sulseniuawg 2 ihwesunid 3n 24 o
umaadurunun

Fnanisidntiag

laigwdusosli hydrocortisone fau hsyTensuazrselinisnuiieasde
AmraeLMINlAYINUUANT DS

nssheuaztasiunadnaufssvainglanesinasn

nssnwmenglanesinegnnlsAlanas naide
Tumsidenvnauarszezattun1sinw Tnenadades
Aeldanvanedede uiszeznanilddunglanosinoss
HHaraN1IRAANATIALALININNTIVUIATBIY HATILAEA
sielunsdliennuy systemic urnndinistmanyd
wdnnislinglanesfinesdiinadraudesdosiian
Usznausiy

v

NS

v ]

- mshienglanesineunludUleiivey
Tdniau

v

- W@anviinfinangnadunsoUiunals 11NN

poNgYREM
- Waupetosianuassvoznadudign il
udulunismunulse
- BmserTuazaSameudn fndanisuuditiuay
Manense
- lunsddenld denenaniziinniuuy
Fuusgnu
. Wnsanli glucocorticoid-sparring agents
Wilg
. Wlodosnmvgnenildiuinuiu dosros Uiy
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anvuIng1eg1esednseds (amen 10-20% 9n 3-7 Tu
ufisruinung physiologic dose fiBungaen AL
seaupeiAgoanaudt degluinasiuniudiaiuisa
nynela)"’

AN33NWINATIALS

AMEANa lEIAFILAZIUINITY
Tudniivndnnissnwiwilouuvnudszunni 2

'
=

Maglvimssnwmesn metformin waginwssezdoundu
foyndndugdu vugidlngeziomulinaiovie
Thdenld s metformin, dipeptidyl peptidase-4
(DPP-4) inhibitors, sulfonylureas, meglitinides Wag
slucagon-like peptide-1(GLP-1) agonists dsdqulvig)
sfnidenldlundu sulfonylureas Tnssinidenuuuiisien
Adadindu Wy glyburide, gliclazide 38 repaglinide
dsunguillinaisosduuy Tuazedmeudh uazidon
sulfonylureas nejuﬁﬁmﬂ?ﬁﬁmma WU gliclazide MR
vi3e glimepiride dmunguillienaifiesosdidaaiedin
grmonunatsnsasietu

azsaNnNINlnieIuUNNTaY

waan1ssneheenglaresineendunaiuiu
Larfoanisagngaen AesAogqanvuingrasiiteli
seunmnnlareyUsufuazSuasinesiven

- Tnginlasuennglaresfnaedlidiin 10 Ju
anunsavgaelalag

- l@Suenuseana 10-30 Ju desApgane1nn
4 Ju uveeelalunailszanm 2 danv

-laguenuniiu 30 Ju Turasusnanunsaanting,
fauedisenmedesnismang (asdufulsaiugu
v83gUa8 WsefUeileINsuanIURINITVInADSAYR)
nsalleisu prednisolone > 20 wn.Aedu Liaisaniu
fogay 25 N 4 Tu Mlasuiuag 10-20 un. Tanlsdiiu
2.5 un. yn9 7 Ju dlesudesnitiuag 10 un. Tian
laitAu 2.5 un. 09 15 Fu Woandevuaiisrenedens
auund Iiaewdu hydrocortisone wavanasfiazios
dptiaads sumieterar 50 voswueTisneenis
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wazaslin Hewdriuazass lUBn 3 Weu Tnaaaudie
ACTH
wUadn HPA axis Lignnauwan anunsavegaeila d1dsgn

WaUseiun1svinauYesraunuInta a1uni

nnegliang1asdniia aslidn 1 Weu warAeeyiINIg
nAADUE

asiiulaias

135885 lUUN1TIAULR (recombinant
human growth hormone, rhGH) 913%18lnsLAUln
Ay walusrefidAeegiannuazlaunisinedae
nglanesnesnilunanudnaeuaueslifdenisine

o =

f28805UUNISHUT harAdIsLEnse TaNaLEULNT 18N

gosluuivlauaznglaneiinesaeviliinuinig

v
o o =

ludengs annalnnissiedugdu deluiaisiiansan
Iseunaulaenunsunngdsonlivie

NILANUNLALNTTANWTU

n1sdesiuUsenausme NslAsuLAadauLAY
Foduffifisane n1seanidsnisvdaasuinniin
(weight-bearing exercise ) agsN¥INIZVINGDTUUNA

a

(6d) drflangnszanniula uenannshiwAalguy

a a

AMNTUATLNEND NN15BENAIGINIELET AISUANLALIANN

aa

AfinsUzng msenvesiin 1esaneravinliidnsegn
winld drfunadensaludaanizuninund fiarsanls
n13$nw1AIgen hydrochlorothiazide TugUagunasie
p19dududeslasunissnwidieen bisphosphonates
ilouiinnIansegn n3EduNTs reshaping YeenIEYN
aneINSUIANAIINANTANVBINTEYNFUNAS

g1nglanasineedilugilifuinogise iy
fenfisialiuns wazdigvdaseudnsina Tunisannns
dniau wagnagfidulunnzeingg uwinadrafesveend
Aadufivinlsfialdaedaumdulitos aannns
3IUT0 Rice hazany wu TsannudulaingeUsyan
30% NI¥RANIUNTONTEANWN 21-30% lsAnala
4%faNnszan 1-3%  ©ININNIFUUMLAUBINITH
1-5% N1EHATEg WML wardau mnndiAuUng
04 4 wh
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lngnadraiAgsagralsaunalunssinng
falga1elunissnwina 21,825 aeaa1vnel wavlse
néanierlaviaden fial¥arelunisdnen 26,472
paEviRel Lagnmeadn delddemaus 1,914-12,024
aeaatined (ula.a. 2009) wavlowSsudioufuauin
ya981 WU luauiildervwnm (<7.5 un/Su) avien
Tianesuguamaaninaudilaildedis 5,700 neaaised
wazauildenvuings (>15 un/du) axdeldaediade
29.000 Aoag¥sel TngAnldsamaniiifissdiution
fisrtostunslaeildiienanidowatiadosaine
9819 upades 3nfiuf vwde bisphosphonates Aldiita
Jasiun1iznszannguaingt”

£ aa

LLAEIITNNTUINUILLNDAANAUI9LALIUD TN

wAISn1snanan awdunisdenlulde wseldeniiled

9
N a

Anuandu wiieRansanedsseunsuiwantadevosen
uazidennisldenguiliiuindenses whildanisns
Snwveslsananelsaiideuly ldldenafosesdidu
fidenusn 8819019 Anaphylaxis iHun1sSnwdagdu
\Jun1sanen epinephrine Wnduniefiduuvuduuen
Dususuusn wazdnwnueins esndau a1sin
e wayiansanlienda corticosteroids muAusuu
wineiflaaifissesdeengnidl Feluduselovidly
NNIINYI9UINVBINITLAR anaphylaxis INNTIATIZNR
aAuu Januniumsinuiidunisfnwdedans
WU Aeshlaaiisseunlilainalunisan biphasic
anaphylaxis (OR, 0.87; 95%Cl, 0.74-1.02) 813W3136041
TinofdlaaiAssesd lufaefidning anaphylaxis
Juuse Sseilsniin niediaefiagléfu systemic
corticosteroid Tunatvangfiousnou’?

vislungulsnainnisuieneeis Steven-
Johnson syndrome (SJS) Wag Toxic epidermal
necrolysis (TEN) fifnwilasnisguausa Tanstn uay
gUiTuzuuuasouaguuniiteust snidnnsld VIG
Wag systemic corticosteroids WSIENaN1SANY bl
wuuszlawd’

Tuteustaug fdsuldeinglanesfiness
Budinsinrsanmuanumnsanluselu wu lungy

v

linnrauesiy iasaniinisgualagannisnsedu

9

AU7e Werueundu e1anuln guagumngiisnanieg
Savidswe Warsiiiewdnidesnie hyponatremia
Tiefudnislos iy wazidenldonglanesfnesd
Juseqlu ldldlinnseedeadenou’”?
Tunquiifimsfinide (septic shock) aefiansanlsl
Tusnefiasdoniizdon 210 Catecholamine resistant
shock w3easdeingUaeiin1g adrenal insufficiency
wailaflglivnemezainnismumunyui §UeiliFue
afisosdazdidnansindogeiu warldldandnms
Heinveuthe"”’
duludovdnslvsaiiosessifieansins
naedesUI (laryngeal oedema) 3nmislaviediemela
WU NS (single dose ) aglalladawagls msli
nouteetieniglasen og1ley 4-12 Yu.LAZAIT
denldlugtheiilaviediemelasnnni 3 Yu viiedilade
desdonisdedldvietremeladillnl wefinnsuay
vaandendvwideidudsaniou wiesedifomensiy

v

Tdvioviaanaunenasnss’™
Tunguiinnisnaaoaneuninun Adeld
winsdaemele uazinluganiglsaveniiedingng
Bronchopulmonary dysplasia (BPD) l¢iin1sldngla
Aashnoedifiotivanszeznailunisliedesdiemela
Toglsdifunalunsiinanzauesfinng tnefinisimun
YUINUDI81 DART regimen (dexamethasone 573
0.89 un./AN. MmasALdeAnIUIY 10 U wuslivuin
0.075 un./An. N 12 ¥y, uIu 3 Ju anaaudu 0.05 un/nn.
W 12 v 8n 3 Ju dedy 0.025 uay 0.01 un./nn.
nn 12 . eguaz 2 Ju) lasnisiiansanlieingla
resAneuslunisnusiazsns Tufuainuideseenis
\AelsA BPD minflanuideaninnindesay 60 agnuin
g1nglaneiineyd Awiivselevilunisandnsinisaiy
warnnMzauesiinis Tuvaeiinisndidanudsadind
$ovay 33 mslivnarliduariuauidesanuatnafes
Y9981 hazsosnnniunatifssvazlne laun a1z
ﬁwma’lulﬁamqa amzihaadilulaans anvain
fudengs nénidevilageuuss waslsn ROP fisuussiy
Fedudldasldluguaeynane uifarsandunedly
waznsideniuaiesesnnasiinse Tawazfinnuna
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Tulsafinulmiegnenisfinide coviD-19
finufinne cytokine storms nslieaesilaaiiesoss
(high-potency) Lﬁaamﬂﬁﬁ%mmsé’mﬂu wu iuselevd
ngluseiifionnisvensniauguuse Tnglisauiy
gdinubia’

A1% Multisystem inflammatory syndrome in
children (MIS-C) flagwun1sUfAzennmssniauainszuy
iy wagonsvansszuuluidin Tasionnzegnads
syuunilavasvaeniden dnnulusses 2-6 dami
& shndo COVID-19 Taame MIS-C fmnundneads
fiulsa Kawasaki (KD) flazdindundlelauazmaenidon
gniau waly MIS-C 91nsagmelaluvaneduanvisonn
uineR vieenidenlalsuidarlmeans dlailésy
mMs¥nwieesviuvingd Tagly MIS-C fiflornisguuse
wwelunssnwnagdinslien IVIG sauiu systemic
corticosteroids Tunuiionislaiguusedauusilignu
A1e1N5"’

UBNIINLINTAITAN N1 TNUNIUILITe
foundeineg fenad wavdevessinglanesinead
lilunsinwlsasineg auhlugnsonantiluvanslse
wazulialildodesedngeds MATAIUAIINTULTS
wazaudssvesnuliudazauuds fefluinsnislu
nsquanaziidnmunadinfssvesenluauiidudy
dodldenguil felidnnarsanumereiulunisandu
wendaniquldnaunueafiosess ioasnadiaies
Ainanen TsaddeiEuanmsfnumnisinusessn
nglanosAneudfiazdananossuuiiaquoiinanie
diolidnlaludud nsdnwinalndnegiivinlingle
ﬂ@%ﬁﬂaaﬁaaﬂqwé (Mechanism of glucocorticoids)
Fududedndu swdunsAnenalnuesufAzendniay
Tus19ne (Inflammatory pathways) Lﬁagfhﬁmsﬁa
nalneglsthauiiiAsadestuufaseinissniavuay
nsedugiduiy MvinliAnuFATenssniauuaziily
dnzeelnduyu uarnsdaaneiansfisuuaunis
mintulaenssinagldnaininislieinglanesinossd
fioengrdnseuinina wazdwausnmieanitimng

PA99N1S IUNANATILALIUINUIEALN
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nalnn1seengusvatnaialaaiisoss
aosilaaiivsesdidusesluuiivdsennun
nasemedfianzefenfiagnszdunsiauesssuy
#1eqiidnduredin lasnglanesfnosdazsinauy
#8391n3UU glucocorticoid receptor (GR) Hunaln
#an 4 9819 laun
1.Genomic action L%Nﬂﬁﬂﬂ’liﬁ GR LAz
fluas Chaperone complex Wi Hspd0/Hsp70 wazly
Fuiu Hop Aidnihlugnsduiu Hspoo Tulelnmanady
w&191n7 GR complex §UfU Hsp90 udruanvdes
chaperone proteins NGULINBENS Hspd0 Uag Hsp70
wnudide chaperone p23 uag immunophilins FKBP51
Favlsk multi-protein complex & high affinity ligand
binding @1u1saduiu nglanesinesn (lipophilic
slucocorticoids (GCs) Fadadufuudy FKBP51 azgn
unuiidne FKBP52 Aoudzifuniadngiandoaues
wadnoly F1 GR vzUszneuluseanudimdn Téud
N-terminal transactivation domain (NTD)- central DNA
binding domain (DBD)-C-terminal ligand-binding
domain (LBD) (ai’;wé’ﬁif%mmﬂ GCs) Faazlududy
sHaRUgNITUA9UUATY DNA tieviniiiiinsedu
(transactivate (+) wiadud (transrepress (-) Ing GR
ausanseAudulasnienisdudu Glucocorticoid
responsive elements (GREs) #394ufiu transcription
factors (TF) §a8u7 HunszuIunIs tethering videduiiu
composite wagd1fonisenngniduduiiuiy GR
923UNU inverted repeat GR-binding sequences (IR-GBS)
MIONIUNTZUIUNTS tethering 58 composite-element
N30U899UAUAIU DNA binding-sites (BS) wiadud
10838 sequestrating fvinlsf TF isnszduliarsnsn
Juftu BS fisioennsle w3 Cofactor competition n13uei
19 cofactor fu TF du Feazeanguisdudslunasq
sUuuY uenanissdinisduny GR Snvanevia
Fmdniifgnslunisnszsufio GRA Mlazuenges
WJu isoforms 8n 8 wiln (A, B, C1, C2, C3, D1, D2, D3)
Ty GRO-D azegluiindea Mivdeazeglulalanatady
GRO-C3 9gaenguishagelunisnszdu apoptosis
wazienluthesudsine GRB Fsazoongnd
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IAUINN5IUVBI GRA Ul glucocorticoid responsive
target genes waz GRPB 1ul#uiu glucocorticoid
widURU GR antagonist 1w RU486 1Tudu GR[ sinaz
wuduunluwaa neutrophil waz epithelial cells
nalnnseengvsves GRP alaifufidnlasnniin uedy
WU31 N158aRasUes GRAGRP ratio Hauduiusiv
TsAn9esual Wy schizophrenia, bipolar and major
depressive disorders Wwags¥AUYD GRB ﬁqq wulgilu
Mz glucocorticoid resistance TulsA asthma, rheumatoid
arthritis, ulcerative colitis, nasal polyposis, systemic
lupus erythematosus, sepsis, acute lymphoblastic
leukemia Wag chronic lymphocytic leukemia

41 GR fividene GRY ,GR-A ,GR-P Fedunu
afausnluwaduzifefinesinglanesinoss usiroun
fauldludeound GRY wanwmauuy GRA wfign?
fiese3adien (50%) vea GRA vuBuithwneg shwulu
winiiu acute lymphoblastic leukemia wagwuIndl
mmé’mﬁuﬁ‘ﬁ’uma3??@&1'1@1@1%%@%&16 GR-A, GR-P
fagmsffiaruinuniludin LBD vilslsiannsaduify
nglanasinoedls dilsifideyaifenfunthilvesisanadh
dnntin uimuisaedlalufinelsnudadnden (Acute
lymphoblastic leukemia, non-Hodgkin's lymphoma
uaz multiple myeloma) finedesinglanoinesd
Lﬁuﬁ’u}‘l,l&ﬂ

2. Non-genomic action fininuaniaAayd
N3¥UIUNITILUanUaeuaIsIUNIENGY kinase 19U
phosphoinositide 3-kinase, AKT, mitogen-activated
protein kinases (MAPKs) 910 cytosolic GR complex
WSORIUNIS membrane GR Sy nsvuIunsilifios
pfen1sduAs1ERlUsiu v lRiRalaiSaaeTuiund
faudl wulu thymocytes ﬂszmumiﬁmmmmi
apoptosis™

3 Permissive effect siAndlalitunglaresinees
a1 demaegresnstuihitla mavesveaeniden
WAsaINWaYes adrenaline lunmziaseadudiu

4.Non-specific physiochemical interaction
fiu biomembrane’

Tnginlunaniun1seniau (anti-inflammatory

effect) vaanglanasAneeniing1uN19 negative regulatory
mechanism fizoni transrepression genomic action
() Fahlugnisfinuide wemeawzdmiuiunis
Sniau Tnedienumiafiesuenua anti-inflammatory effect
panandrudinseduliiAanadiaudes urdilivszau
radSaludhvneinald mlunzjmﬁlﬁm Fosdagrocorat,

Mapracorat i§agseninanismaaess®'®

Anticytokine drugs

Tudae 20 Fikunn n1shuainBselsans
gifuiuldnaminluuin 9nnsAuny Mutation
voadunarefaiiiilugainuinundnisgdduiy
(Autoinflammatory disease) Tunanauiu auRaUng
fuwanseanurnlsananifivilinanisdladenaln
mmauauaamqqﬁﬁmﬁ’ummﬁu ADEUTZNBUAN
Invedvesnalnnismevauesniaglduiulindugy
Wusa LLazﬁﬂUq’mimLﬁmmmaqmﬁﬂwﬂmwmﬁ

nanueslsn Autoinflammatory disease tAAaN
nalnas1egiiquiuyiauiiauni (Dysregulation)
Imaﬁuﬁnﬂﬂﬁﬁﬁ’misﬁu (predominant inflammatory
mediator) nnseduvinlisyuugiduiuinu

TagnalnunfiBaann predominant inflammatory
mediator nszdufUTiiawad 6 PRR 1wy Toll-like
receptor (TLR) uazfdue ihdwadlunszdu intracellular
sensor vl¥ALAA stress response LATNTEUIUNTH
fazauguluan dedududesdl negative regulator
meuA Levilinsdsdyyaoonlunsedy innate/
adaptive immune cell ldsnniiuld v3egfinsyuiu
nadlonmeiesentuminas

TaggUredanuinunfvesuludiuniuny
dwladruniely 4 drundn agvhlinismevauss
ngfiduiuvimididunawses auduaingliiie
autoinflammatory disease Tneddrundnvenisneu
auaesEUURAUiUlauA

1.Increase intracellular sensor/pattern-
recognition receptor ( PRR ) or adaptor molecule
function

Wo 25 Unoulin1sAUNY pattern-recognition
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'3 v A

receptor (PRR) sefiiawaduazaeluimad At
N3£AUNITWI9IUYDY innate immune Farsumant
wdudiulsznoundnlunisiuifedunsisanidelsa
vioasiildldidelsn lnedsumanitnazeyfifiusad
ag13u Toll-like receptors (TLRs), C-type lectin
receptors (CLRs) 40uz# intracellular sensor aq”lu"l,sﬁim
wanadududulng Fessumniezvhausiuiudy
cell-intrinsic surveillance system Fashurilunazuen
wadazheusuiulunisnevavsafierndndunse
fidanuagilivnegianduganmizauna (homeostasis)

wilugUreiidaaiuinuniniefugnssy
sgihlugnisnovaussiinniiuluves PRR emnufia
Un@fithluglsa autoinflammatory fin1An91nAI"Y
HnUNFAue3 cytoplasmic sensor 1138 adaptor molecules
1NN PRR iRaiad Tsafinulédun familial Mediterranean
fever (FMF), Muckle-Wells syndrome (MWS), neonatal-onset
multisystem inflammatory disease (NOMID),Blau
syndrome Judu Fan1snevaussfisnniiull sy
proinflasmmatory mediators (IL—IB, IL-18, TNF, IFN typel,
NF-kB)

2.Accumulation of intracellular stressors

= Y

nsgAU PRR/intracellular sensor AURAUNANIG
WUFNTTUAINARDNN5YI9UBY intracellular sensor
ilUdnsavauves intracellular triggers fazvliiAn
annzwadinsenuarnseiu intracellular sensor gy
vilisin15a579 proinflammatory mediators 8g14 IL-1
Windu saufl stressors MuTuaznsedu type | IFN
pathway Iﬁﬂﬁwuiuﬂfjmﬁﬁuﬁ chronic atypical neutrophilic
dermatosis with lipodystrophy and elevated temperature
(CANDLE), Aicardi-Goutiéres syndrome (AGS) tfudu
3.Lack of negative regulator AMURAUNFYDY
gulunnsainedi negative regulator Vi%muamﬁﬁ%m
AM59NLEY WU IL- receptor antagonist (IL-1Ra), IL-3
receptor antagonist (IL-36Ra) @gyiduni1snauausdsie
cytokine receptor antagonist ED! anti-inflammatory
cytokine ¥hlsidumadluniseenddsmganisndsans
SNLAUNWARFINY FIAAE macrophage Yiunaon

1181 9e149l5A Deficiency of the IL-1 receptor antagonist

UNAMUIYINIT/NUNIUITIUNTIU (Review Article)

(DIRA) #ifion1sum IL-1Ra flaziilgans systemic
inflammatory response syndrome (SIRS) ﬁﬁaﬂﬂﬂijuLLid
Faanusasnwilddae recombinant IL-1Ra wioAa1y
AnunAvesBuiidenalunszuiunisnszdunisane
vouwan Mlilida1usaddn macrophage auilug
15A macrophage activation syndrome (MAS)

4.Increase immune cell receptor signaling of
innate immune cells muRnUnvesduludnilazdma
fiu immune receptor signaling Eiﬁmaiﬁ%ﬂﬂfjuﬁuam
9INITULOU ﬁwulé’ﬁy’a autoinflammatory, immunode-
ficiency Wag autoimmune %uaguiﬁ’udwé’fyfmmﬁﬁmﬂﬂa
thudwaifu innate 3o adaptive immune cell ¥1nn31
! Iﬁﬂﬂluﬂ?jmﬁiéfuﬁ LYN-associated autoinflammatory
disease ( LAID), Cherubism L0ugu'®

Tun13uUs autoinflammatory disease 1Jungu
A9 TAWUIRIN proinflammatory cytokine %3©
inflammatory response pathway lasunansznuan
Tsmifue Tnevianelsm mevauesste IL-1 blocking therapy
(ﬁlaﬂg’l'j’l IL-1 Hu cytokine wantu autoinflammatory
disease \ioBanumdnifazuislsalfidunnngalng
uagnguanvine Adsldarunsadiuunmsnzdalaiiila
nalnaelsa laun

1.IL.-1 mediated Autoinflammatory disease

2.IFN-mediated Autoinflammatory disease

3.Autoinflammatory disease caused by
increase NF-KB signaling

4.Autoinflammatory disease caused by
persistent macrophage activation

5.Autoinflammatory disease with yet
uncharacterized pivotal proinflammatory mediators

6. Unclassifiable diseases
Fsnsudangudanansidradanainnisneuaussion
anticytokine therapy #3m13197 8
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AN571 8 Anticytokine drugs

18-20

Target

Generic

Trade name

Treatment

IL-1

Anakinra

Kineret

rheumatoid arthritis, Cryopyrin-Associated Periodic
Syndromes (CAPS), and Deficiency of Interleukin-1 Re-
ceptor Antagonist (DIRA)

Rilonacept

Arcalyst*

Cryopyrin-Associated Periodic Syndromes; Deficiency
of Interleukin-1 Receptor Antagonist; Recurrent

Pericarditis

Canakinumab

Iaris

Periodic Fever Syndromes (Cryopyrin-Associated
Periodic Syndromes, Tumor Necrosis Factor Receptor
Associated Periodic Syndrome, Hyperimmunoglobulin
D Syndrome/Mevalonate Kinase Deficiency, Familial
Mediterranean Fever), and active Still’s disease ﬁi’m
Adult-Onset Still’s Disease (AOSD) and Systemic
Juvenile Idiopathic Arthritis (SJIA).

TNF

Etanercept

Enbrel

Rheumatoid Arthritis, Juvenile Idiopathic Arthritis,
Psoriatic Arthritis, Ankylosing Spondylitis, Plaque

Psoriasis

Infliximalb

Remicade

Crohn's Disease, Ulcerative Colitis ( adult & children),
Rheumatoid Arthritis, Ankylosing Spondylitis, Psoriatic
Arthritis, Plaque Psoriasis

Adalimumab

Humira*

Plague psoriasis, rheumatoid arthritis, psoriatic
arthritis, ankylosing spondylitis, Crohn's disease,
psoriasis, juvenile idiopathic arthritis, ulcerative colitis,

hidradenitis suppurativa, certain types of uveitis

Golimumab

Simponi*

Rheumatoid Arthritis, Psoriatic Arthritis, Ankylosing
Spondylitis, Ulcerative Colitis

Certolizumab

Cimzia*

Crohn's Disease, Rheumatoid Arthritis, Psoriatic
Arthritis, Ankylosing Spondylitis, Non-radiographic
Axial Spondyloarthritis, Plague Psoriasis

IL-6

Tocilizumab

Actemra**

Rheumatoid Arthritis; Systemic Juvenile Idiopathic
Arthritis (SJIA); Polyarticular Juvenile Idiopathic
Arthritis (PJIA); Giant Cell Arteritis; Cytokine Release
Syndrome; Systemic Sclerosis-Associated Interstitial

Lung Disease

Tofacitinib

Xeljanz*

IFN

Tofacitinib

Xeljanz*

Rheumatoid Arthritis, Psoriatic Arthritis, Ankylosing
Spondylitis, Ulcerative Colitis, Polyarticular Course

Juvenile Idiopathic Arthritis
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Target Generic Trade name Treatment

IFN Ruxolitinib Jakafi Myelofibrosis, Polycythemia Vera, Acute Graft-Versus-

Host Disease, Chronic Graft-Versus-Host Disease
Baricitinib Olumiant Rheumatoid arthritis, COVID-19, and alopecia areata

IL-12/1L-23 Ustekinumab Stelara Moderate to severe plaque psoriasis (Ps), active
psoriatic arthritis (PsA), moderately to severely active
Crohn’s disease (CD), and moderately to severely
active ulcerative colitis

IL-4 Dupilumab Dupixent Atopic Dermatitis, Asthma, Chronic Rhinosinusitis
with Nasal Polyps, Eosinophilic Esophagitis, Prurigo
Nodularis

*FDA WARNING: SERIOUS INFECTIONS AND MALIGNANCY
** FDA WARNING: SERIOUS INFECTIONS

nalnnisiinlsau lsaneuiia wuindinas
nszdusruUiAulindsans cytokine A1aqeonun
1NUY WU TNF, IL-6, IL-25, IL-33, IL-4, IL-13, IL-5, IL-23,
IL-12 Judu wagnuin nslien monotherapy laiies
woflazauauenisveslsald Wy Etanercept Ausii
gl Lung function luaulilsaveudiaguuss vie
Infliximab 7i738an8R51N154AA asthma exacerbation ¢
uimsduds TNF egraiealiifsmedenisaauaslse
NoUn WazdwinlmAnNaT19ABIAINNTT overexpression
Y94 proinflammatory cytokines ﬁasu‘ﬂ@f J9dinng
naaodldenguiiuds TNF Safuendgududs IL-6 nut
Tawanninmsldendaiien Tu severe eosinophilic asthma
FDA augy 19 Akt IL-4RA blocker (Dupilumab) 16 lngen
ildsmaste cytokine u Th2 8814 IL-4 waw IL-13 Tugnnga
anticytokines faduq Mok unnsuseswes FDA Wldlaly
wanedeUdiinsned 8 wiitemanesafiiduieu
evhefimatrafes densindednouss waviiuaay
desriolsnuzds inasldimoaussdase Tuasinauna
fumulasnieluszeze ey ?

nmsAnuluszauilug wavluianawdd
bisudladenalnnisifinvedlsanegiiduiunanslsa
flusfinnedesinuidiseinglanesiness tiena

(%

Qiifuiu M3fnwenlndienmaunueinglaresfneyn

Y 9
o o

famsaniiusiely Liloaanatnufesiaiinaineinguil

wvgLAgnuelmiagranedii Alluadiafesieunse
figpuihszfatuiontu dufumaieniimngauiian
dmivauliudazau SinnduBesiifosionsanedg
nadn

feulunouiionnglanosfnosdidadueiild
pg1auNsTaNy uazuymendadeliioe asesuneds
Hatufgs waznisihseiennisineg aasidnslgiae
find uaztiadnmueinsegisioiiles Tnsanzlugiae
Wi Aerdsdamadonisaiyidulald uazgavineilonun
Housd esneneuanuazvgaeilis ieaaasnsty
voeauly
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1.Dora Liu, Alexandra Ahmet, Leanne Ward,
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Leigh, et al. A practical guide to the monitoring and
management of the complications of systemic
corticosteroid therapy. Allergy, Asthma & Clinical
Immunology 2013;9:30.
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anti-inflammatory and immunosuppressive effects
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