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Comparison of abrupt cessation and tapering regimen cessation of
hydrocortisone and reinitiation of vasoactive agents in septic shock
patients
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The comparison of abrupt cessation and tapering regimen cessation of hydrocortisone
and re-initiation of vasoactive agents in septic shock patients, A randomized control
trial.
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ABSTRACT
Introduction Septic shock is a common condition in medical practice and is one of the
causes of death. The use of corticosteroids to treat shock has become a standard treatment.
However, there is still no clear consensus on how to discontinue corticosteroid therapy.
Study design: This study is a prospective randomized trial in patients with septic shock who
received vasopressors in combination with corticosteroids to treat the shock. The patients
were divided into two groups: one group abruptly discontinued hydrocortisone, while the
other group tapered the dose before discontinuation. The primary objective was to compare
the rate of vasopressor re-initiation within 72 hours. Secondary objectives included

comparing survival rates, length of hospital stay, and adverse drug effects.

Results: A total of 44 patients with septic shock at Burapha University Hospital participated
in the study (22 patients in the abrupt cessation group and 22 in the tapering group). The
baseline characteristics of the patients were generally similar, except the abrupt cessation
group had a significantly higher average age (75.23 + 10.45 years vs. 64.36 + 19.98 years, p =
0.031).The study found that the rate of vasopressor re-initiation within 72 hours was
significantly higher in the tapering group compared to the abrupt discontinuation group
(40.9% vs. 4.5%; p = 0.004). Howere, in-hospital mortality and 30-day mortality rates were
not significantly different between the two groups (54.5% vs. 36.4%, p = 0.226 and 50% vs.
31.8%, p = 0.22, respectively).Regarding clinical complications, the abrupt discontinuation
group had a significantly higher incidence of hypernatremia (59.1% vs. 27.3%, p = 0.033) and
a higher incidence of hypokalemia (81.8% vs. 50%, p = 0.026).

Conclusion: Abrupt cessation of hydrocortisone in patients with septic shock resulted in a
significantly lower rate of vasopressor re-initiation within 72 hours compared to tapering.
Although hypernatremia and hypokalemia were more frequently observed in the abrupt
discontinuation group, no significant differences were found in in-hospital mortality or 30-day
mortality rates.
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hydrocortisone tapering.
Clinical Score: SOFA score APACHE Il Score

Patient characteristics: Age, Sex, Body weight,
Height, Comorbidities, Concomitant
medications, Mechanical ventilation,
Vasopressor dose, Number of vasopressors
used, Duration of vasopressors, Source of
infection, Intravenous fluid in first 24 hours,
Hydrocortisone timing of initiation and
discontinuation in respective to vasopressor,

Duration of hydrocortisone use, Duration of
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Primary Outcome
- Reinitiation of vasoactive
agents within 72 hours
Secondary Outcomes
- Adverse effects
- Survival rate
- Length of stay

Ho = mgaelalasresileuriladunduiisnsinisdudulnivessnszduanudunislu 72 4alug

lidnefu mangeenlelnsresleuriinasuuneinounyn

1.5 HeuAnd

Septic shock: life-threatening organ dysfunction due to a dysregulated host response to

infection (qSOFA > 2, SOFA score > 2) with persistent hypotension requiring vasopressors to

maintain MAP > 65 mmHg
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A13°99 1: Snwauzdoyanaluvasngudaagne (sa)

é’n‘amxﬁagaﬁ"ﬂﬂ Group A (n=22) Group B (n=22) p-value
Age, years (mean = SD) 75.23 + 10.45 64.36 + 19.98  0.031*
Sex, n (%)
Male 10 (45.5%) 11 (50%) 0.763
Female 12 (54.5%) 11 (50%)
BMI, kg/m? (mean + SD) 23.15 + 6.59 24.49 + 9.34 0.583
BMI Category, n (%)
Underweight (< 18.5) 6 (27.3%) 8 (36.4%) 0.828
Normal (18.5-22.9) 5(22.7%) 4 (18.2%)
Overweight (23-27.4) 6 (27.3%) 4 (18.2%)
Obese (> 27.5) 5(22.7%) 6 (27.3%)
AR ITH (mean + SD)
Lowest MAP (mmHg) 58.73 + 6.56 55.73 + 11.36 0.291
Highest BT (°C) 37.78 + 0.95 38.2 + 0.79 0.124
Lowest BT (°C) 35.78 + 0.56 3561 + 0.47 0.299
BT at hydrocortisone administration (°C) 36.78 + 0.65 37.29 + 1.02 0.055
HR at hydrocortisone administration {/min) 92.05 + 19.06 100.82 + 22.79 0.173
RR at hydrocortisone administration (/min) 2277 = 3.52 21.41 £ 3.72 0.219
MAP at hydrocortisone administration (mmHg) 64.2 + 6.68 68.27 + 9.09 0.098
Comorbidities, n (%)
Atrial fibrillation 4 (18.2%) 2(9.1%) 0.38
BPH 1 (4.5%) 0 (0%) 0.312
Malignancy 0 (0%) 2(9.1%) 0.148
Coronary artery disease (CAD) 5(22.7%) 3(13.6%) 0.434
Chronic bronchiectasis 1 (4.5%) 0 (0%) 0.312
Chronic HBV infection 0 (0%) 1(4.5%) 0.312
Chronic HCV infection 1 (4.5%) 0 (0%) 0.312
Chronic HF 3 (13.6%) 3(13.6%) 1
Cirrhosis 3 (13.6%) 3(13.6%) 1
Chronic kidney disease 0.743
Stage 1: eGFR > 90 9 (40.9%) 8 (36.4%)
Stage 2: eGFR 60-90 3 (13.6%) 2 (9.1%)
Stage 3: eGFR 30-60 5(22.7%) 3(13.6%)
Stage 4: eGFR 15-30 3 (13.6%) 6 (27.3%)
Stage 5: eGFR < 15 2 (9.1%) 3 (13.6%)
COPD 1 (4.5%) 2 (9.1%) 0.55
Cerebrovascular disease 3(13.6%) 1 (4.5%) 0.294

11



= LY ¥ o ] v 1
15199 1: an%mwagawﬂﬂvaanqumamq

ﬁnvmzﬂagaﬁ"'ﬂﬂ Group A (n=22) Group B (n=22) p-value
Dyslipidemia 16 (72.7%) 10 (45.5%) 0.066
Diabetes Mellitus 15 (68.2%) 13 (59.1%) 0.531
Gouty arthritis 1(4.5%) 2(9.1%) 0.55
HIV 1 (4.5%) 1 (4.5%) 1
Hypertension 15 (68.2%) 16 (72.7%) 0.741
Hypothyroid 2 (9.1%) 0 (0%) 0.148
Parkinson’s disease 1 (4.5%) 1 (4.5%) 1
Charlson Comorbidity Index (mean + SD) 5.41 + 2.06 505+23 0.584
APACHE Il score (mean + SD) 2295 + 7.88 19.59 + 7.54 0.155
SOFA score (mean + SD) 877 +35 9.32 + 2.66 0.564
Mechanical Ventilation (n%) 15 (68.2%) 14 (63.6%) 0.75
Previous RRT (n%) 0 (0%) 3 (13.6%) 0.073
Treatment-related
Duration of Mechanical Ventilation (Days, IQR) 10 (6, 29) 12 (5, 14) 0.611
Initial antibiotics susceptibility (%n) 11 (50%) 11 (50%) 1
Vasoactive dose at hydrocortisone administration  0.23 (0.2, 0.29) 0.2(0.2, 0.26) 0.229
(mcg/kg/min, Median (IQR))
Duration of hydrocortisone (hours), Median (IQR) 168 (168, 168) 168 (168, 168) 0.143
Total fluid before hydrocortisone (mL), Median 2254 (1827, 2600 (1533, 0.760
(IQR) (mean + SD) 2720) 3733)
Initial Laboratory data
Hematocrit (%) 33 (29, 39) 31 (28, 37) 0.452
Hemoglobin (g/dL) 10.65 (9.7, 12.5) 10.05(8.8, 12.5) 0.614
White blood cell count 13530 (8940, 10455 (7210, 0.133
20230) 14200)
Absolute neutrophil count 11450.5 (7151, 8020 (5650, 0.071
16343) 10797)
Platelet count (x10°/L) 240500 (158000, 201000 (136000, 0.105
327000) 266000)
BUN (g/dL) 29.55(19.4, 39.2) 33.25(19.2, 0.542
72.2)
Serum creatinine (g/dL) 1.45(0.79, 2.88) 2.36 (1.28,3.84) 0.096
HbA1lc (%) 6.98 + 2.48 6.11 + 1.36 0.184
Serum sodium (mmol/L) 13591 + 6.52 1332349 0.130
Serum potassium (mmol/L) 4.07 + 1.31 4.22 + 0.69 0.637
Serum chloride (mmol/L) 98.77 £ 6.19 97.86 + 5.36 0.605
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A19199 1: Snwnuzdayanaluvangusiaagng

ﬁ'nvmzﬁagafi":‘lﬂ Group A (n=22) Group B (n=22) p-value
Serum HCO3 (mmol/L) 19.09 + 6.8 19.14 £ 5.22 0.980
Serum Lactate (mmol/L) 2.8 (1.5, 6.8) 2.3(1.6,4.8) 0.496
Serum calcium (mmol/L) 8.43 + 0.86 8.45 £ 1.49 0.953
Serum magnesium (mmol/L) 1.96 + 0.59 1.81 £ 0.45 0.349
Serum phosphate (mmol/L) 3.1(24,4.2) 3.75(3.1,4.7) 0.181
Serum albumin (g/dL) 292 +0.7 2.86 £ 0.65 0.757
Total bilirubin (IU/dL) 0.5(0.4,0.9) 0.6 (0.4, 2.8) 0.527
Direct bilirubin (IU/dL) 0.4 (0.3, 0.8) 0.5(0.2, 2.4) 0.612
AST (1U/dL) 41 (28, 71) 55 (34, 97) 0.497
ALT (IU/dL) 21 (7, 40) 25 (14, 76) 0.208

Random cortisol level before hydrocortisone 22.4(14.5,37.2) 19.8(14.4,26.9) 0.626
(mcg/dL)

0.753
3-10 mcg/dL 2 (9.1%) 4 (18.2%)
10-18 mcg/dL . 4 (18.2%) 4 (18.2%)
> 18 mcg/dL 13 (59.1%) 13 (59.1%)

v v ' i | o o v v od v o w ow o
Joyauanuasine Aady + Andeauuinnigiu wie Aulsegiu dmiuiulidedes way fevavdmiudiuusmnamy f1 pvalues
Auulagld independent t-test %39 Mann-Whitney U test dw3ushuuseaiiias continuous variables wag Chi-square test %38
Fisher's exact test dwiumudsmunamy

ms‘l%m%‘m*ﬁaenmU’Lﬁ)luﬁu'qaamzjmlﬂélﬁmﬁ'u (68.2% lungu A uaz 63.6% lungu B,

p = 0.75) WudnrgUreiagldunisdrtanaunule (Previous RRT) Fswutamizlungu B wirty
(13.6%, p = 0.073) laglaliilungu A uslaiflmnuuansdrsfiunieeda

Tushulsnsau (comorbidities) fthesapanguifnuaelndiAsstu Taglifaruunnsiets

fydfgyneand Wy nmeilaviesuudunds A anudulaings lsailavaden Tsala
L L7

4

De

o1 lsaduuds warlsavangafuiFeda uonand Charlson Comorbidity Index AlsifArnaiuansing
uswdwﬁy'qaaqmju (5.41 + 2.06 \Wiwufiu 5.05 + 2.3, p = 0.584)

Tushudeyaiiisidestunmssne sseznaildiaiesiemela ssesnalilslnsaeidlsy
Uinuansihneudue viovwanseguauduladaildvnedulflelasaeialou hiflnw
LLmnshqaﬂwaﬁﬁaﬁwﬁ’zyiwiwﬁv'aaaaﬂajm

‘?J’@Haﬁaﬂﬂﬁﬂ'ﬁﬂ’li L% U Hematocrit, Hemoglobin, White blood cell count, Platelet

count, BUN, Serum creatinine, Serum electrolytes, Serum lactate LinuA1uLANFA1TUBE 193
edrdayszvinefaanangu Taedn serum cortisol foulst hydrocortisone eglussdulnAifsefiu
(22.4 uay 19.8 mcg/dL Tungu A waz B anudeiy, p = 0.626)
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15199 2: Clinical Outcomes by Treatment Group

Outcome

Group A (n=22) Group B (n=22) p-value

In-hospital mortality, n (%)
30-day mortality, n (%)
Vasoactive agent reinitiation, n (%)
Time to vasoactive reinitiation (hours)
Median (IQR)
Vasoactive initiation within 72 hours
of steroid cessation/taper, n (%)
Vasoactive initiation after 72 hours
of steroid cessation/taper, n (%)
Death within 72 hours
of steroid cessation/taper, n (%)
Death after 72h of cessation/taper, n (%)
Hospital length of stay,
days (median [IQR])
Mechanical ventilation duration (days),
Median (IQR)
AKI (Yes/No) (n%)
AKIN Staging (n%)

None

AKIN Stage 1

AKIN Stage 2

AKIN Stage 3
Need for RRT (n%)

12 (54.5%)
11 (50%)
8 (36.4%)

67 (40, 108)

1 (4.5%)

7 (31.8%)

3 (13.6%)

9 (40.9%)
20 (12, 32)

10 (6, 29)

17 (77.3%)

5(22.7%)
7(31.8%)
3(13.6%)
7 (31.8%)
1 (4.5%)

8 (36.4%)
7(31.8%)
10 (45.5%)
83 (31, 120)

9 (40.9%)

2(9.1%)

2(9.1%)

6 (27.3%)
16.5 (10, 20)

12 (5, 14)

20 (90.9%)

2(9.1%)
8 (36.4%)
5 (22.7%)
7 (31.8%)
4 (18.2%)

0.226

0.22

0.54

0.934

0.004*

0.062

0.635

0.34
0.474

0.611

0.216
0.604

0.154

v v "W o v w ] [ o YY) o 3 v =
ﬂaﬂ;l‘auﬂnLlﬂQﬂ'JU ANBEF U Awsuiudseoiidad way iaﬂagﬂqﬁiuﬂ’nl‘ﬂiwu')ﬂw% A p-values ﬂ']U'JuIﬂEJI'U Mann-Whltney U test
dmiushuusratilas continuous variables wag Chi-square test w38 Fisher's exact test dwiusuusuuinmy

a3 2 uanaliiiiufaadnsnanatn (ms1ed 2) wuidasnsdedislulsmeiue
Y8INGN A ganiIngu B (54.5% Liwuiu 36.4%) wildiianuunndvsiuegeldedAgniaia
(p = 0.226) WuRsIRUSATINISEBTInNETU 30 Tu (50% Wisurfiu 31.8%, p = 0.22)

agslsfinu wumnuuanaafiiifeddymieada veednsnsSulisnssdunudulada
(vasoactive agents) nelu 72 Faluandmgaviuilundy A viovnzansilungu B Inenuiidnm
n1snduanlden vasoactive guia 40.9% vauzfingu A fiifles 4.5% (p = 0.004) wansliiiuds
ANuduRussEnineisnisvgaeilelasaesleudunisiiia critical illness-induced adrenal
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insufficiency Taefsisagruseaanfinduinlden vasoactive ogfl 67 #3lus (IQR 40-108) Tunga A
uae 83 $2laa (QR 31-120) lungu B (p = 0.934)

dmiunadnitu  linuaruuandiseswiteddyseninngy sdeszoznattunsld
iwdestaemela (Afsegiu 10 uas 12 u, p = 0611) srezarlunmsusulsswenuia (Andsegiu
20 wag 16.5 U, p = 0.474) mafannzlaedeundu (AKI) n1suUeszey AKIN staging WagAny
Fudulumslautdanaunule (RRT) Aliuansrafusthadifuddgmisada

mi'N'Vi 3: Clinical Complications by Treatment Group

Outcome Group A (n=22) Group B (n=22) p-value
Hyperglycemia episodes, n (%) 14 (63.6%) 16 (72.7%) 0.517
Hypernatremia, n (%) 13 (59.1%) 6 (27.3%) 0.033*
Hypokalemia, n (%) 18 (81.8%) 11 (50%) 0.026*
Metabolic alkalosis, n (%) 9 (40.9%) 8 (36.4%) 0.757
Gl Bleeding, n (%) 4(18.2%) 3 (13.6%) 0.68
Fungal superinfection, n (%) 1(4.5%) 1 (4.5%) 1

Toyauanusiie Souax A1 p-values Auilagld Chi-square test wie Fisher's exact test

Tudhuveanizunsndeunmanaiin fauandlumsnedl 3 wuinngu A daldsunsvgagiuuy
funduilgiAnisalvesn1ie hypermatremia Wae hypokalemia ganingu B agnediduddeyvneada
(Fovay 59.1 \lwufu 27.3%, p = 0.033 way Sevay 81.8 Lfiwufiu 50%, p = 0.026 ATUAFU)
auandliistufiana mineralocorticoid effect w84 hydrocortisone Aldluruiniigenituwarsresiia
fleninindnngu vnsiinnzdy 4 Wy amzdaaludongs (Fevaz 63.6 uaz 72.7%, p = 0.517)
AMENIARRAUNR (40.9% Lisuiiu 36.4%, p = 0.757) mMsdnadesgndou (Govas 4.5 whiuans
ngx) wagideneenlun1ufiue s (18.2% uag 13.6%, p = 0.68) llunnaafusdrelidud gy
FEVINNGY

mwﬁ 2: 30-day Kaplan-Meier Survival Analysis

Kaplan—Meier survival estimates

100 '—l
- &b -
— 1
IS *
0754 .
— . Log-rank test, p=0 585
= —e— Group=A
- - - -
050 ~—&— Group =B
.
025+
000 _
0 7 14 21 28
OS (days)
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‘ﬁl = al =l L alay s Q’; 1
NNNNT 2 uansdiensIeudisudnsinissendinately 30 Juluisasingu Kaplan-
Meier survival curve N5 Wuandliliudn survival vewisasengud 30 Tulifinuunndsediedl
HedrAgyn9ana (p = 0.585)
nTeyanuanslunisned 2 uag 3 wlinsvgaesliadundussidnsinisnduunld
vasoactive agents Uesnitegwiliivddgnaia willlemalunsiinnnsunsndeuliganinguiu
1 < 1a a . . 41' ] ¥ . t=4'
WU A1zndeusiaung (Hyperatremia, Hypokalemia) tfioea1niin1sld hydrocortisone Turuind
11nN1 Famsihaniarsaniuuumensgald hydrocortisone Tugtae septic shock

dgunaniside

n1539uii0un15@nw LUy Prospective randomized control study TugUaennie Septic
shock $1uu 44 598 & Tsaweunauminerdoysm Tneslinguszasivdniitersuiisusnsins
Busiulyivessnszdunmiiy (Vasoactive agents reinitiation) luszegiaan 72 3lus wdaannas
nynelelasaasAlaunuudundu (Group A, n=22) uagni1sanvuingineungaeilslnsnosiley
(Group B, n=22)

mnmﬁLﬂiwﬁé’nwmzﬁuﬁwwaaﬁﬂw Wui1lu Group A ﬁ’e)']EJ.LQ?iIEJQ\‘iﬂ’J'W Group B 8814l
Tod1fyn1eadd (75.23 + 1045 T vs 64.36 + 19.98 U; p=0.031) Fudumiuunnsraiieaiisl
ﬁaé’wﬁmwwaﬁﬁ’tuﬁwé’wmzﬂsmmuasmw‘lsm’wﬁugm%‘lu q Tnesuusdiulng 1wy wwe,
BMI, dyanaidn, nnrlsasau 1y nneilaesuudunds Tsadudoniale Tsewiladuimanidess
Tsaduude lwwnnu audu sawluds AzuuumuguLsevedlsa (Charlson Comorbidity Index,
APACHE I, SOFA score) LLavmauamwaaUgummsLiucﬂu laifirunndnsegnasifoddyseninats
aownau fauandlumsred 1

a o9 W

Tudunadwdmaerddiniiddyfauandlumsad 2 wuidesnadeTinvaseglulsmeiuia
wazsnIn1sdedinnelu 30 Tu hjﬁmmtmﬂsmaéwqﬁﬁ’aﬁwﬁ’mswdwﬁqaaQﬂdu (In-hospital
mortality: Group A 54.5% W8y Group B 36.4%, p=0.226; 30-day mortality: Group A 50%
LA Group B 31.8%, p=0.22) usinui1 wuindmsnisnduunlden vasoactive agent n1elu 72 Falus
UAIRINNTNYANTOTENTNAAYUIAYT hydrocortisone TunguanuuInefiounene (Group B)
gantlunguuenedundu (Group A) egdidudAgyvneadi (40.9% vs 4.5%; p=0.004)

NadWSM1eAAENDY 9 LU STeEaTluMINdUNTlYen vasoactive agent, Sns1n1sL @B TN

anelundonds 72 H7lug, szezianisueulsmeinna, seezinaimstiemelaseedes, nagle
Mudaundu (AK) wazaudainislunisirdanaunule ldwuaruwenaisegesidedideysening
Feaoandgu

definrsannnzunsndaunisedindauandumsid 3 nuilungumyasidundu (Group
A) fignsn1sifinnnizindausAnun@laun hypernatremia (59.1% vs 27.3%; p=0.033) LaEN1IY
hypokalemia (81.8% vs 50%; p=0.026) §4n31 NQNaAIUIAYINDUNYALT (Group Bogeilitudnfny
neadd drunnzunsndoudu q lHud nasimnaluidengs, metabolic alkalosis, iianooniu
e mis uagnisinidosidrdou linuanuuandrsegeilded Ayseninaisaaangy
NS IATERSmsINIIonTind 30 Tu Fanmil 2 (Kaplan-Meier survival curve) wuinlenanisses
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Finlusaesnguanasotedoiodlutiag 30 Ju laglidwuaiuuandreiussniteisasangu
(p=0.585)
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nsAnwihunisAnuede Prospective randomized control study eafuwuinisluns
vgagn hydrocortisone lugtag septic shock Inei3guiigusenineaainguds ngu A ngaewuy
Sundu Termdolien hydrocortisone 1w1a 200 fadniuluszezinategaton 48 Falue arntudle
wuadauslunislden en hydrocortisone vuna 200 fiadnsulussoznaneidosauasy 7 3u
Wisuilguiungy B vgneuuvanuuineIneuvgael deudenislien hydrocortisone wu1e 200
findnsuluszeznaetieios 48 $2lue ntudionuadausilunnsiden e hydrocortisone Y1
50 fiadn3umn 12 Halus (Wussesom 2 Yu 99nidu Wien hydrocortisone 50 fiadn3unn 24 Hlus
\Huszeziaan 3 u Sanganisldien hydrocortisone finvasnisdnwiiinnandesindlunuamians
UjiRanalun1sinewin1ie septic shock lullagdu Surviving Sepsis Campaign 2021 38 SCCM
2024 Focused Update iumwwummmm hydrocortisone 714 witlillfsvazinan vie TovyAns
961 waziilonuynuassunssusia 2 atu ves Carabetta S. et al. (2023) uaw Sobolewski KA. et al.
(2018) Adu Retrospective cohort study Wu31n15 abrupt discontinue 81 hydrocortisone lsifiua
sonsdsuuias hemodynamic wesfUasuagliifiugnsinisi3ulumiveqsn vasoactive agent
sudeliviliszoznainisuau ICU vestasumdu msliorlungu steroid Wunauuiuau
fuduorareliiAouaideda HPA axis luszazendsiudis nathafeeninet 1wy thnage indeus
AnUn@ naggnwgy Taudsnshaidedniu dadunsugaeilussssianfivmnzauerativanuade
fanaala

Tumsfinuil wansnwmuimngaguuanuuine SSasmsndualden vasoactive
agent Mgy 72 Frlusvesmsngaswieanvurngrunndndungasiviadundusteiituddy
madid (p=0.004) FagonadasfunisAnyiues Sobolewskin uazanz Awuinguiivganislien
hydrocortisone #iufi fisasmsiEudulmivasenssduanudud 72 §2lus dosniinguiidesnaoy
greenedeildedAyneaiif (2.2% vs 17%; p= 0.024) uazlug1u secondary outcome nga
abrupt discontinue H§M51N15UBUIN.UINNTT NGY taper off LA lidTadAYN19aDH (A1 median
20 vs 16.5 Tu; p=0.474)

wadwsnasn1sfine Iiesginmzunsndouannisldeluisaesngunuifinnundens
HaUN@ hypernatremia (p=0.033) k&g hyperkalemia (p=0.026) qqndﬂumjuﬁwqmawﬁmﬁuwé’u
aéwaﬁﬁaﬁﬁﬁmmaaaa «‘z’iqaamé’aﬁﬂﬁ’wmmmm%‘tuﬂmmﬁamiﬂunéu A Winsunsnderdy 1
Wy nmzthaags AMFEABRANINAUSIMIT N3y nshnidesendeu VmemmanusumNmam
nau uenileanil sasnindeiislulsmenutavientslu 30 Tu drefunisdne Carabetta
wuindugduihmagandilu 24 Faluausnudansliien hydrocortisone dose gavhe Tunguiingmen
wuudundu leglumsanwvsumiiussmnsumniuiiuinninde Jeuas 63 winsnvveasiiinng
Aomussdutimastradunauarlinginfe insulin luftheingd

Mndeyaiuansanmsdnuatudvilildesdrudifufuddyiefuiunmenivgas,
hydrocortisone lun1e septic shock Aa Menemevliadunau lnenisiien hydrocortisone aunn
200 fladnsuauasu 7 Ju uasngnelaedundu fdnsn1anduanly vasoactive agents Fritosnia
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N1INEABILUUARTUIAET kiTEnuindnnizunindeufaindousinuni hypernatremia waz
hypokalemia wni uiiduarufisunfveandeusitlsisuuse wavilusvezandug anseudlald
laignidn oglsirlasrusnsmsdiedislulsmennauasd 30 fuluwhassng lifiruunnsis
flustnelivudndig)

w331 Surviving Sepsis Campaign 2016 waz 2021 way SCCM 2024 Focused Update 9%
wusiliies q asvuinsudieaunsavgasnseiuauiuld uinansAnwdndutldiiuinnismye
guvudunduorslalldesninlusunadwivdnfiiedostunisndusldennseduauiy uazenad
aundssdansnduanldenseduanuduiitesnin

ogslsfimu nsfnduladenuuimisnisvene hydrocortisone 13w3etn e1afitladedug
Waindglunisdadulaaisiansan wu lsavessuvuinlady a1zunsndouainnisiiensg
Wesend nsdnidedeuiu msinies Mdufiteddedimmiiulidddadatedugine wasns
Anutiousznaunsinyiane

nan1sisedlidayadrAgydmiunisufianiseddnlugiie Septic shock Ald3usn
hydrocortisone Tattamzegradiddutdunvedsmenuiaumiingdoysm dwaunsathesdnui
loludsznounisdadulalunisauadnugae uennd wansiveduduiugudddmiunsde
poniselusweniefnuniladefiisatostunisanuuinen hydrocortisone wasiladeiiisitos
funsdetisvegiasetvazidunsisly

ALAUYDINITIVY
1. msideatuilunisideatunsniivhnisAinwifivafunisugaen hydrocortisone Tunay
septic shock ludnwazn153d8ulna Prospective Randomized Control Study 'ﬁdeJug‘lJLLU‘U
v ¢ 1

nsITendanuuneiiogilumauisuiisunadnseninnguuas Nieenuuunisalaandd
N13ANWILUU Retrospective cohort study Midlatinau

Y

2. madeldnaumauidfguazifuiiondeduwnnimsuiimeedinifeatunsmgeen
Hydrocortisone Tug U7t Septic shock Fedaladfiuuin1afdaiauain Surviving Sepsis
Campaign 2021

Ya3invaInIsAnEn

1. Single center study M33deaniiumslulssmerviauiaien (sswervaumingideysu)
o1V limnuannsolunsagunaluldfussynsfiaeiinarnmatelulseweiuiadu q 4
Y4119

2. medeiifvundeindihediin nauas 22 e iy 44 Mefsersdmaramdmeaii
(statistical power) lun1snsaasuauuand19fiiteddgniindin lnganizedgiedly
NadWSTee 1Wu Sas1n 19 EeTin Tewansualtuuansnatuuslifeloddymeada (W 30-
day mortality: Group A 50% vs Group B 31.8%, p=0.22)
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3. AuusnAsrosdadeiugusewinengu (e1g) whzfumsduietne uanuinegaduves
Group A @301 Group B agailtudfynneada (p=0.031) Faduledefifnadonensellsa
LLazmmmmsﬂumiﬁuﬁamadﬁﬂw?ﬂqﬁ

4. szgEnansinnusa 30 Ju eradtlifisavedmiumsUsadunadwissezen Wy nsity
Fudud, punndinvdsoonainlsmena wissansenuszerenananswsndauiiny

1WUN1E adrenal insufficiency

wandnnazniaurlulgusslovd
mﬁfi‘faaﬁuﬁiﬁa%’wmﬁmmiﬁﬁwﬁzyLﬁmﬁ'umuﬂ%‘smﬁauummqmsU'%mim

Hydrocortisone TuA1g septic shock Immawwﬁ%‘qumm Hydrocortisone Faduusuidudies
avdngudassindiiudaunss Tnsnzegadsmanuinmsngasuuuanuueaiingnisnduin
Tdensziuanudiuganiimmegreuuvdundy lnsnnnansidvamnsodmnduteyalssnsunis
Fnsandwivuwmduazyaainsmenisunndlunisidenuuinnenisngaen Hydrocortisone Tugiae
Septic shock a4 Tssmgurauminerdeysn lnedesfiarsanimadniudnuasnadiafesiing
i Tnglamzaundesveansnduantdensedunnuiu uazanzindeusiinund

uarmnﬁﬂ1sﬁﬁaaﬁuﬁlﬂuﬁu§mﬁw%’ums%’wiaaam’l,uamﬂm dwiuniseanuuunuidevuin
Tmyj%u (multi-center RCT) Wiiofufiunadwifinu Tnsianizesademuuanaiavesdnsinisnduun
THonseduanudiu uaznadrafos saufsnsiessitladedifeadostumsanvuiaeuazans
deTinfiandontu waransaosiaudildussgndldlunsusuusewuamenisu§iaing
Adtin (Clinical Practice Guideline) vaslsaneunassgaaifinyuseandnmuasanuasnsielunis
quagty Septic shock 19y,

YaLauaLUsLNIAY
1. AsTEIgTUIANISAnwILayiinanunlNe AlautadesenIngiu uazandunisluraie
AUIdY (multi-center study) ielisidmneaiifvasBudunadnsiildannnisfinwil soudl

Wuauausalunisasunaluldiudssvinsiivainvane

2. Anwthadeiidmadonsndualdenssduenudy Wessyiledenseddnioradudviuneg
(predictor) nsndusnlFnsefumnudundanisvgaen Hydrocortisone MaluwuImauuy
JUNAULATANYWIA

3. AemunaginelussozoniiteUssiiudannsdedinlussesem ssoznanisitui aunw
Finuaguansevudaioannnnsinindou

a a . 0. . a d d o
4. fsansUsediu Hypothalamic-Pituitary-Axis Inedgnisninisnuidunnsgiuiiean
UaderenmuuazdndandUledhgnisuiunsidelietnasdenundtiu
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5. udeyaiieatunadiafss seduainugunss wag Bnsdanisiunadiades iednun
UsgneutayalumsinwdUienlesu hydrocortisone Tuane septic shock
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N1ANUN ¥ (Case Record Form)

v o Y O a o
FuNastoya: ... /e fuwee SHALUITAUINUARY e
Part A: e t137u1A59N15398 (Inclusion Criteria)

0 o7 18 B3uly
O dheldsunmsidadeindunie Septic shock anunausinisidadeves Sepsis-3
[] Documented site of infection or highly suspicious of infection.
[] SOFA Score > 2 points.
[ Persisting hypotension requiring vasopressors to maintain mean arterial
pressure = 65 mmHg or systolic blood pressure = 90 mmHg despite
adequate volume resuscitation.

[] Serum lactate level > 2 mmol/L despite adequate volume resuscitation

L) lasuennseuanudusinngssuiulasuelalnsaesileuludousd Septic shock

Part B: 1nfusinnaanlasIN15338 (Exclusion Criteria)

O reldsuelelnsnesilsuludavsdduusniniiann Septic shock (siifusiueniiamy
w3n81gn)

0 fuheiitedoidswesnmizdeumnnlavhanliifisswe (Adrenal insufficiency) wu Use R
lsausrdndiu Usedinisldannguaesilaafiesonn

Ol

Huaelasuenlalasmoiflaunaueinseiualnusiu

]

dUwiiteovinamieladuidedlunisldelelasaasflou Wy nmshniieusdn nmvidonson
41y

O

HiievgaenlelasneiflaunoungneinsesuaLdiy

]

szezhalunsanvuineneunynallelasaesileutioandt 48 4alus
L gUheujiesmssnuviedetdinnoungeanlelnspeiflouvseseninmsantuineineu

wgaetiosnii 48 Falus

Randomization Group
Ll Group A: Hydrocortisone 200 me IV in 24 hours for 7 days

Hl Group B: Hydrocortisone 200 mg IV in 24 hours x 2 days then Hydrocortisone 50 mg
IV g12h x 2 days then Hydrocortisone 50 mg IV g24h x 3 days
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Part C: Yayadiuyana (Patient Characteristics)

1. A e U nde 9y ..... (¥) X
2. dwin L (kg) dUgN ...... (cm) Ayanane ...... (kg/m?)
3. lsauszand [l Diabetes Mellitus [] Hypertension (] Dyslipidemia
[] Cerebrovascular Disease [ Cirrhosis (Chitd-Pugh Score ......)
[ Coronary artery disease L] Chronic heart failure
(] Atrial Fibrillation [J Chronic Renal Failure (Stage ......)
[] Chronic Obstructive Pulmonary Disease (COPD GOLD ......)
[ Acquired immunodeficiency syndrome (AIDS)
L] OIS g5z sosochionssssousi e v o AR T
4. Clinical Score APACHE Score at admission ...... SOFA score at admission ......
SOFA score at randomization ......
5. Mechanical Ventilation [ Yes (Duration ......... days) [J No
6. Previous Renal Replacement Therapy [ Yes [1No
7. Lowest mean arterial pressure (MMHEG) ... ssssssssssssssssssessesesens
8. Highest body temperature .......cccovvene.e. °C Lowest body temperature .........cccrureeenn. °C
SOFA Score Score
System 0 1 2 3 q
Respiration > 400 (53.3) < 400 (53.3) < 300 (40) < 200 (26.7) with | < 100 (13.3) with
(Pa0/FiO2) mmHg respiratory respiratory
(kPA) support support
Coagulation 2> 150 < 150 < 100 <50 <20
Platelets, x 10° /uL
Liver < 1.2(20) 1.2-1.9(20-32) | 20-59(33-101) | 6.0-11.9 (102-204) | > 12.0 (208)

Bilirubin, mg/dL
(umol/L)

Cardiovascular MAP 2 70 mmHg | MAP <70 Dopamine < 5 or | Dopamine 5.1-15 | Dopamine > 15
mmHg dobutamine (any | or epinephrine < | or epinephrine >
dose) 0.1 or 0.1 or
norepinephrine < | norepinephrine >
0.1 0.1
Central Nervous 15 13-14 10-12 6-9 <6
System (Glasgow
Coma Scale)
Renal
Creatinine, mg/dL < 1.2(110) 1.2-1.9 (110-170) | 2.0-3.4 (171-299) | 3.5-4.9 (300-440) | > 5.0 (440)
Urine output < 500 < 200
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a &
Part D: dayan1sfiniye

Primary Site of Infection [ Pulmonary [ Abdominal [ ] Blood
[] Skin / Soft Tissue [ Urinary Tract
L1 CNS Infection L] Endocarditis [J Unknown
I o1 £SO
Other Sites of Infection [ Pulmonary [ ] Abdominal [] Blood
[ Skin / Soft Tissue [ Urinary Tract
L] CNS Infection [ Endocarditis [J Unknown
L] ONEIS wooeveeeeeeeeereosmsseessessmsssssssssssssnssssessssessssessasessessssesesseseses
Antibiotics at time of vasopressor initiation
L) Penicillin G [] Cefazolin L] Ceftriaxone [ Amikacin
[ Piperacillin / Tazobactam [) Amoxicillin / Clavulanic acid
L) Meropenem L] Ertapenem Ll Imipenem / Cilastasin
[] Ciprofloxacin [1 Levofloxacin [ Vancomycin [1 Azithromycin
L] Colistin L] Tigecycline [J Sulfamethoxazole / Trimethoprim

[ ] Metronidazole L] OUNEIS oot ee s s s s es s

Isolated microorganisms [ ] Single isolate [] Mixed organisms (Amount ......)

[1S. aureus (MSSA) [ S. aureus (MRSA) [ Coagulase-negative Staphylococcus

L S. pneumoniae [ S. agalactiae L1S. pyogenes LI P. aeruginosa

[ ESBL [ E coli L K pneumoniae L1 Enterococcus
spp.

L] A. baumanii L] OURETS oot sssssssssssssssssssmsssssssssssssessesssssessssssesssssssies

L] If multiple organisms, please identify organism to site of INfECHION ........uuuumuveeereveeveeeeererennen

Susceptibility of microorganism to initial antibiotics (1 Yes [1No
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Part E: dayan1sinwn
Type of vasoactive agent

Ll Norepinephrine L] Epinephrine L] Dopamine [ Dobutamine

L] OUNEIS .ovoevvevececussssssssmmssmmssssamsnnsasasseniessesssies s sessssssssssss s
Vasoactive agent dosage at hydrocortisone administration .. pg/kg/min
Maximum vasoactive agent dosage e ME/KG/MIN
Time to hydrocortisone initiation from vasoactive agent initiation .......cccoeeuuee hours
Duration of hydrocortisone wssasassssssaais NOUFS

Time from vasoactive discontinuation to last hydrocortisone dose........c.ccuuu....... hours

Hydrocortisone tapering [J Yes Duration .........ccocc........ hours L] No
Regimen of tapering

Total fluid before hydrocortisone administration snsvawaseay ML
Type of intravenous fluids

[ Normal Saline [ 1 Ringer Acetate Solution [ Ringer Lactate Solution

[l 5% DNSS L1 10% DNSS [112.5% DNSS

[15% DN/2 [110% DN/2 []12.5% DN/2

[ 1 5% Dextrose water [110% Dextrose water [112.5% Dextrose water
[125% Albumin [15% Albumin

(] BLOOO COMPONENES: ... ussesasisssiiseississosssisesssssavnsisesessisshssossasd sl sis s vt ssbids iavesssnsniveaaonsiosi

] OIS oo sl s s oo v s bSO Ve
Hemodynamic parameters available at hydrocortisone administration
Vital Signs: Body Temperature ...... °C Heart Rate ...... /min

Respiratory Rate ...... /min Blood Pressure ...... /e mmHg
Invasive Monitoring: Central venous pressure ... mmHg

Pulse pressure variation ... mmHg
OtNErs: s s T R T A T T S T s T e reveam

29



Part E: Yoyanansaaviasufjuian1s

Laboratory Results Laboratory Results
Initial Hct % Lowest Hct %
Initial Hb g/dL Lowest Hb g/dL

Initial WBC /L Highest WBC /uL

Initial Absolute Highest Absolute
Neutrophil count Neutrophil count
Initial Platelet x 10°/L Lowest Platelet x 10°/L
Initial BUN g/dL Highest BUN* g/dL
Baseline HbA,C" % HbA,C in admission %
Baseline Creatinine’ g/dL Baseline Blood Sugar' mg/dL
Initial Creatinine g/dL Highest Creatinine g/dL
Initial Serum Na mmol/L Highest Serum Na* mmol/L
Initial Serum K mmol/L Lowest Serum K* mmol/L
Initial Serum Cl mmol/L Highest Serum Cl mmol/L
Initial Serum HCO5 mmol/L Highest Serum HCOs mmol/L
Initial Serum lactate mmol/L Highest Serum lactate mmol/L
Initial Serum Ca mmol/L Highest Serum Ca mmol/L
Initial Serum Mg mmol/L Highest Serum Mg mmol/L
Initial Serum PO4 mmol/L Highest Serum PO, mmol/L
Initial Albumin g/dL Lowest Albumin g/dL
Total Bilirubin me/dL Direct Bilirubin meg/dL

Initial AST U/dL Highest AST U/dL

Initial ALT 1U/dL Highest ALT lU/dL
Serum Cortisol pg/dL Lowest Serum pg/dL
Cortisol

"Baseline from previous outpatient visit or within 3 months to 1 year (If available)

*Following hydrocortisone discontinuation or gradual tapering
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Part E: doyanansiaviosufjifingg (o)

Highest Capillary Blood Glucose Following Hydrocortisone Discontinuation

Day 1 meg/dL
Day 2 me/dL
Day 3 mg/dL
Day 4 me/dL
Day 5 mg/dL
Insulin Requirement During Following Hydrocortisone Discontinuation
Day 1 U/day
Day 2 U/day
Day 3 U/day
Day 4 U/day
Day 5 U/day
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Part F: dayanan1ssneuasniasunsndau
Reinitiation of vasoactive agents
. Time of vasoactive agents reinitiation
hours
Vasoactive reinitiation within 72 hours after discontinuation
No
or during gradual tapering of hydrocortisone
Antibiotics escalation within 72 hours after discontinuation
No
or during tapering of hydrocortisone
Death within 72 hours after discontinuation
No
or during tapering of hydrocortisone
In-hospital death

U Yes U No

(] Yes ]

L Yes ]

L] Yes L

[ Yes U No

Cause of death mmnmmnnnnan i b T i ey i T s seie

Death after 72 hours after discontinuation

In-hospital death

[l Yes L1 No
[ Yes U No

CAUSE OF GOATN et s e eeee e e s s ns e sesenenesseas e s e sassesssesnensessmasnensaneaenesessrenenns

Hypernatremia after discontinuation or during gradual tapering

of hydrocortisone

] Yes [] No

Gastrointestinal bleeding after discontinuation or during gradual [ Yes L) No

tapering of hydrocortisone

Other complications after discontinuation or during gradual tapering of hydrocortisone

10. ICU length of stay
11. Hospital length of stay
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ManuaN 3 narsideayasanadasiowdilasinis

na1stLAidnsulaTan1side
(Participant Information Sheet)
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UMTINGITEYTA ALZUWVIEANERS UInedeyswt voseudigynudisiulasanside ns
Wisuifisuraveanisngaeilelasresfleuwuudunduiunisneneilelasresflauwuvanvuineinou
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vsribiulnneneualdfuelalasresflausy Weoaunsoveaeilelasroiflaunude

[
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2. ngudt 2: vegamsldlelasmefalaurinansiieunyas Wielalnsaosalaurunm 200 me
mavaeadendaieaiiunm 24 daluededes 2 u Tnglianwuinen dukeus Yuusn
i elelosresilou 9ndu anvde oilelasaasilou 50 mg nivaenidandiyn 12
Fluaduaan 2 Sunndu erlslasneslou 50 mg mavaeadandmn 24 Faluadum
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Arn1UNTIN wae TN SSNwIINUIInIgIuNsiNBeglnadn LuIMNsRemUNTShwILas
rnatafesrasaglunnsgiunmsine wingiheesldldiuelalasaosilaufinm

nmzmaluidongs: Wenansgiuihana iy Sugdu navaeadendwieldfams
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Protocol Explanation Hydrocortisone Tapering Regimen

Protocol Explanation

- % Hydrocortisone i8l# moderate-to-high-dose vasopressor lun1z septic shock

- Wiludinszauen vasopressor Wumine mcg/kg/min %38 ANMTNTUYDIEI USATINSIHEY mL/hr Aoulven
hydrocortisone

- Dose hydrocortisone: Hydrocortisone 200 mg IV drip in 24 hours

- Lﬁammiwqm Vasopressor 16 Ti3uanen Hydrocortisone 1y Protocol A w3e Protocol B

1. Protocol A: Abrupt Cessation Regimen

1% Hydrocortisone w119 200 mg IV drip in 24 hours auasu 7 Ju Tneldanvuinen Tusaus Suwsniflifen
Hydrocortisone
fensdl 1 Buldien Dose 1 fufl 10 maney annsovgrennszduanuduldiiui 13 aaen lkn
hydrocortisone eidiasluaufeiudl 17 aanem Quasu 7 $u)
Faenafl 2 Gailvien Dose 1 Yufl 10 Fugneu aunsevgaensefuarusuldiiudl 17 fugieu T
hydrocortisone seiflasiuaufeiud 17 nanau (uasu 7 u)

2. Protocol B: Gradual Tapering Regimen

v o~ . ] P w in w
WA Hydrocortisone w1 @ 200 mg IV drip in 24 hours auAsy 2 Ju Taelianvuinen Tuneus Juusnitlien

Hydrocortisone anWulianen Hydrocortisone m14 Protocol B

n36 < 2 Fu: Wien Hydrocortisone 200 mg IV drip in 24 hours uATU 2 $u (Cusuadalen Hydrocortisone)

vntulianmie Hydrocortisone 50 mg IV q12h x 2 Ju 991y Hydrocortisone 50 mg IV g24h x 3 4u
o f a v Y| v v v ve o 2
A28819 13V Dose 1 Jufl 10 A aunsavgaensuauiulaiun 11 ganau L

Hydrocortisone 200 mg IV in_24 hours sieviiesluauasu 48 $2lus 91ntli Hydrocortisone 50 mg IV
g12h auAsU 4 dose 9ty Hydrocortisone 50 mg IV g24h uAsu 3 dose

N3l > 2 Ju: Lﬁlwqmm Norepinephrine 16 T%e1 Hydrocortisone 200 mg IV drip in 24 hours uAsU 24
#1s (Dose 1) sntulfanivde Hydrocortisone 50 me IV g12h x 2 $u 910t Hydrocortisone 50 mg IV
q26h x 3 Ju
#amgne Fuliien Dose 1 Yuit 10 gman aunsangaeInsziuaTAuldTuil 13 mane T
Hydrocortisone 200 mg IV in 24 hours #ewilesluauasu 24 F2luswes dose d1gn iuls
Hydrocortisone 50 me IV g12h auAsU 4 dose %Wﬂﬁu Hydrocortisone 50 mg IV g24h 9uAsU 3 dose

d L I v ¥ v a = . v oo v a v |4
mniianudntudedddensyduaiiudiu vise Clinical unstable Wiudmsenldmuiansagnavssmmdiinvasly
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Standing Order for Hydrocortisone Tapering Regimen

LIAN

ORDER FOR ONEDAY

13an

/ ORDER FOR CONTINUE

- Notify UW.82q¥5 083-8347253 for

- CBG g6h, keep 80 - 180 mg/dL

randomization group

- Norepinephrine dosage at start of

hydrocortisone IV
mcg/kg/min

(Concentration , Rate
ml/hr)

- Hydrocortisone 200 mg IV drip in
24 hr

- Cortisol, CBC, Coagulation, BUN,
Cr,

Elyte, LFT, ABG naulwen

Hydrocortisone
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TsangnunaumIngndey swd

Standing Order for Hydrocortisone Tapering Regimen

Ke.

I8N

ORDER FOR ONEDAY

1381

/ ORDER FOR CONTINUE

- If able to wean off

norepinephrine

- CBG g6h, keep 80 - 180 mg/dL

Time and date at weaning off

WA/ /v U,

) Y d
- Start Hydrocortisone sNWRIUN

- Randomization Protocol

U Protocol A

- Hydrocortisone 200 mg IV drip in 24
hrs

x 7 days (Tfusiaus dose 13n)

- AU 7 days off

(] Protocol B (< 2 days)

If hydrocortisone IV for < 2 days

- Hydrocortisone 200 mg IV drip in 24
hrs

for a total of 2 days then

- Hydrocortisone 50 mg IV q12h for 2

days (Day 3, Day 4) then

- Hydrocortisone 50 mg IV g24h for 3

days (Day 5, Day 6, Day 7)

- AU off

] Protocol B (> 2 days)

If hydrocortisone IV for > 2 days

- Hydrocortisone 50 mg IV q12h for 2
days

then Hydrocortisone 50 mg IV g24h
for 3 days

- AU off
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***If need rechallenging of

Vasopressors

within tapering regimen Protocol B

@150 Hydrocortisone 1dinu

s auwngdvaaldee
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