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DEFINITION OF CIRCI

DEFINED AS DYSREGULATED HOST RESPONSE TO ACUTE INFLAMMATION:
* INADEQUATE CELLULAR CORTICOSTEROID ACTIVITY
* FOR THE SEVERITY OF CRITICAL ILLNESS,

* MANIFESTED BY INSUFFICIENT GC-GR -MEDIATED DOWN-REGULATION OF
PRO-INFLAMMATORY TRANSCRIPTION FACTORS.

SEPSIS INDUCED ADRENAL INSUFFICIENCY IN ANIMALS
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Surgical Trauma-Induced Adrenal Insufficiency is Associated

S

ADRENAL RESERVE AND HEMORRHAGIC SHOCK

with Postoperative Inflammatory Responses
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Fig. 2. Influence of hemorrhagic shock on the basal cortisol
plasma concentrations and the cortisol response to cortico-
tropin stimulation at the end of the carly phase and at the end
of the first posttraumatic week (late phase).
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_ “PERIPHERAL MECHANISMS

MICE STUDIES
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TABLE 1. Main Mechanisms of Critical lliness-Related Corticosteroid Insufficiency

General defect

Decrease in cortisol
production

Main mechanisms

Key factors

~—/

Altered adrenal synthesis of ~ Necrosis/hemorrhage Acute kidney failure; hypo-coagulation; disseminated intravascular
cortisol coagulation; cardiovascular collapse; tyrosine kinase inhibitors
Decreased availability of Depletion in adrenal storage regulated by annexin A1—formyl
esterified cholesterol peptide receptors
Down regulated scavenger receptor-B1
Inhibition of steroidogenesis  Immune cells/Toll-like receptors/cytokines
Drugs (e.g, sedatives, corticosteroids)
ACTH-like molecules (e.g, corticostatins)
Altered synthesis of CRH/  Necrosis/hemorrhage Cardiovascular collapse; disseminated intravascular coagulation;
ACTH treatment with vasopressor agents
Inhibition of ACTH synthesis  Glial cells/nitric oxide mediated neuronal apoptosis

Increased negative feedback from circulating cortisol following
up regulation of ACTH-independent mechanisms of cortisol
synthesis

Drugs (eg, sedatives, anti-infective, psychoactive agents)

Inappropriate cessation of glucocorticoid treatment

Alteration of cortisol
metabolism

Decreased cortisol transport

Reduced cortisol breakdown

Down regulation of liver synthesis of cortisol-binding globulins and
albumin

Decreased expression and activity of the glucocorticoid-inactivat-
ing b-reductase enzymes in the liver with putative role of bile
acids; Decreased expression and activity of the hydroxysteroid
dehydrogenase in the kidney

Target tissue resistance to
cortisol

Inadequate glucocorticoid
receptor alpha (GR-a)
activity

Multifactorial etiology including reduced GR-a density and
transcription and excessive NF-kappa B activation
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Box 2 | Cellular targets of glucocorticoid action in animal

Ly

dels of di

Mouse studies have revealed the crucial cellular targets for glucocorticoid treatment
of various inflammatory and autoimmune models of human disease. In the studies cited
in the table below, glucocorticoid efficacy in the indicated disease model was reduced
by genetic ablation of glucocorticoid receptor expression in target cells or by in vivo

depletion of specific cell types.

Animal model Human disease Crucial cellular target
modelled of glucocorticoids

Contact hypersensitivity Allergic contact dermatitis  Myeloid cells*

Experimental autoimmune  Multiple sclerosis T,17 cells*®

encephalomyelitis

Antigen-induced arthritis ~ Rheumatoid arthritis Tal7 cells®

LPS-induced Sepsis Myeloid cells*®* and

endotoxaemia dendritic cells®

Experimentally induced Immune CD8* T cells'®

thrombocytopenia

Doxorubicin-induced renal
injury

thrombocytopenia

Focal segmental
glomerulosclerosis

Myeloid-derived
suppressor cells'?

o/

LPS, lipopolysaccharide; T,17, T helper 17.
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\./ Highlights From The CDSR In December 2019, ‘Corticosteroids

For Treating Sepsis In Children And Adults’.
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Cochrane Library App - January 2020
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_ Outcomeorsubgrouptitle ~ No.of  No.of Statistical method Effect size
studies  partici-
pants
128-Dayall-cause mortality 50 11233 Risk Ratio (M-H, Random, 95% C) 0.91[0.84,0.99]
1090-Dayall-causemortality 7 5934 Risk Ratio (M-H, Fixed, 95% CI 0937087, 1.00]
11 Long-term mortality 1 6236 Risk Ratio (M-H, Fired, 5% C1) 047[091,1.03]
12Intensive care unit mortality 18 T267 Risk Ratio (M-H, Fixed, 95% I 089]0.83,096]
13Hospital mortality i 8183 Risk Ratio (M-H, Random, 95% CI) 090[0.82,099]
N
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Analysis 1.14. Comparison 1 Corticosteroids versus placebo or usual
care, Outcome 14 Number of participants with shock reversal at day 7.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Sprung 1984 25/43 6/16 — 1.52% 1.55(0.78,3.06]
Bone 1987 85/130 83/114 o 10.85% 0.9[0.76,1.06]
Bollaert 1998 15/22 4/19 —) 0.87% 3.24[138.1]
Briegel 1999 17/20 12/20 — 3.76% 1.42(0.95,2.12]
Chawla 1999 16/23 9/21 — 2.14% 1.62(0.92,2.85]
Annane 2002 60/151 40/149 — 5.08% 1.48(1.06,2.06]
Oppert 2005 14/18 16/23 -1 4.36% 1.12(0.78,1.61]
Sprung 2008 186/251 145/248 nal 13.04% 127[1.12,1.44]
Hu 2009 33/38 27/39 — 7.56% 1.25[0.98,1.6]
Sabry 2011 38/40 26/40 —— 7.74% 1.46[1.15,1.85]
Arabi 2011 24/39 14/36 — 2.83% 1.58(0.98,2.55]
Gordon 2014 19/31 13/30 i 267% 1.41(0.86,2.32)
Huang 2014 12/20 22/40 —_— 3.09% 1.09[0.69,1.72]
Menon 2017 323 3/26 ) 0.34% 1.13[0.25,5.06]
Annane 2018 501/614 474/627 o 167% 1.08[1.02,1.14]
Venkatesh 2018 1594/1898 1274/1902 . 17.46% 1.25[1.21,1.3]
Total (95% CI) 3361 3350 * 100% 1.23[1.13,1.34]
Total events: 2642 (Treatment), 2168 (Control)
Heterogeneity: Tau?=0.01; Chi*=43.87, df=15(P=0); I'=65.81%
Test for overall effect: Z=4.66(P<0.0001)

Favours control 02 05 1 2 5 Favours corticosteroids
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Analysis 1.16. Comparison 1 Corticosteroids versus placebo or usual care, Outcome 16 SOFA score at day 7.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Annane 2002 151 1503) 149 95(4) — 15.63% 228,12
Annane 2018 40 6(4) 414 105 — 19.32% -1[-1.61,0.39]
Arabi 2011 39 117(42) 3% 123(42) —_—— 5.03% 0.6[-25,13]
Cicarelli 2007 15 94 14 9(5) — 1.88% 0(-331331]
Gordon 2014 31 62(43) 30 65(35) — 471% 0.3[-2.26,1.66]
Mirea 2014 1 11(6) 54 86(52) — T 5.13% 0.92(-2.68,0.84]
Oppert 2005 3 6(4) 25 8(4) — 3.74% 2[-4.27,027]
Rinaldi 2006 20 14 20 204 D e 319% -1[-3.48,1.48]
Sabry 2011 40 1(05) 40 3(09) + 25.21% -2[-232,-1.68]
Sprung 2008 251 6.1044) 248 7.1(48) —— 15.5% -1[-1.81,0.19]
Total *** 1121 1030 L 2 100% -1.37[-1.84,-0.9]
Heterogeneity: Tau*=0.2; Chi*=17.03, df=9(P=0.05); =47.16%
Test for overall effect: Z=5.71(P<0.0001) . ) | ) )

Favours corticosteroids -5 25 0 25 5 Favours control
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Analysis 1.19. Comparison 1 Corticosteroids versus placebo or
usual care, Outcome 19 Length of hospital stay for all participants.
Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(sD) N Mean(sD) Random, 95% CI Random, 95% CI
Annane 2002 151 20021 149 25(22) ——— 4.51% -5[-9.87,-0.13]
Annane 2018 614 326(82) 627  288(404) ——+Pp s1% 3.8[-0.57,8.17)
Arabi 2011 39 22(134) 36 264036 ¢———F—— 1.86% 4.4[-13.18,4.38)
Blum 2015 392 85(58) 393 10(6.9) == 11.62% -15[-2.39,061]
Bollaert 1998 2 35(31) 19 246 4 | S 11(-6.45,28.45)
Chawla 1999 2 169(133) 2 2045 +—mm——— 2.06% 4.1[-12.35,4.15)
Confalonieri 2005 23 17.7(9.9) 23 25(16.8) ‘— 2.18% -1.3(-15.27,0.67]
Fernandez-Serrano 2011 28 118(7.2) 28 15(1.5) ‘—'— 5.89% -3.25[-7.11,0.61]
Gordon 2014 31 34(32.8) 30 35.9(25) 4 } 0.74% -1.9[-16.51,12.71)
Gordon 2016 208 15 (20) 213 1603 ¢—mM—F——— 5.5% -1[-5.11,3.11]
Keh 2016 190 26(22) 190 25(17.8) — ) 5% 1[-3.05,5.05)
L2017 58 237(36.8) 60 217017 4——F——+——P  126% 2-8.95,12.95)
Meduri 2007 42 13(19) 19 20.5(30) ‘——’ 0.74% -1.5(-22.16,7.16]
Meijvis 2011 151 6.5(9.3) 153 75(13.8) —_—T 8.15% -1[-3.64,1.64]
Menon 2017 23 107 (15.2) 26 26(102) 4 P 249% 1.1[-6.25,8.45)
Mirea 2014 17 17.4(10.1) 54 17.9(11.7) 6.29% -0.51[-4.13,3.11)
Nagy 2013 29 115(L7) 30 16.4(2.3) ‘_ 11.42% -4.9(-5.93,-3.87]
Snijders 2010 104 10(12) 109 10.6(12.8) 6.8% -0.6[-3.93,2.73]
Sprung 2008 251 34(a1) 248 u@E) é——F—— P 278% 0[-6.85,6.85]
Torres 2015 60  145(145) 58 1490176) ¢—————P  354% 0.4[-6.235.43)
Venkatesh 2018 1853 39(s26) 1860 a3(526) 44— 6.7% -41-7.38,0.62)
Yildiz 2002 20 14(96) 20 BE) & ————————+——P 4% 1[-4.136.13] )
Total *** 4429 4366 ‘ 100% -1.63[-2.93,-0.33]
Heterogeneity: Tau?=3.57; Chi*=51.44, df=21(P=0); I*=59.18%
Test for overall effect: Z=2.46(P=0.01) |
Favours corticosteroids -5 25 0 25 5 Favours control N
e ) 9 \

How | Give Steroids?

(

13



All Corticosteroids Are Not Equivalent

Molecules Glucocorticoid activity Mineralocorticoid activity Non-genomic
relative to hydrocortisone relative to hydrocortisone effects relative to
hydrocortisone
Hydrocortisone 1 1 1
Prednisone 4 0.8 4
Prednisolone 4 0.8 4
Methylprednisolone 5 0.5 14
Betamethasone 25 0 0
Dexamethasone 25 0 20
Fludrocortisone 10 125 2

Annane, Scientific American — Crit Care of the Surg Patient 2017

TRIAL 1

N=300

Hydrocortisone + Fludrocortisone

TRIAL 2
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Resuits are acording to th response to the short corticotopin test. In novesponders, the median time to
death was 12 daysin the placebo and 24 daysin the coriosterod groups; nresponders, 14 days inthe pla-
cebo and 16.5 days in the corticosteroid groups; andin all ptiets, 13 days in th placebo and 19.5 in the
corticosteroid groups.
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A Time to Weaning from Vasopressors

Probability of Freedom from Vasopressors
°
ki
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Days
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Mechanical Ventilation
°
ki
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Hydrocortisone+fludrocortisone
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Probabiity o SOFA Score <6
o
ki

Hydrocortisone+fludrocortisone

Placebo

Anncne et al NEJM 2018

P<0.001

P<0.006

P<0.001
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\/ Table 3. Adverse Events.* \/
Hydrocortisone plus
Placebo Fludrocortisone Relative Risk

Event (N=627) (N=614) (95% CI)} P Value
=1 Serious event by day 180 — no./total no. (%) 363/626 (58.0) 326/614 (53.1) 0.92 (0.83-1.01) 0.08
=1 Serious bleeding event by day 28 — no./total no. (%) 119/626 (19.0) 1277614 (20.7) 1.09 (0.87-1.36) 0.46
Gastroduodenal bleeding — no./total no. (%) 45/626 (7.2) 39/614 (6.4) 0.88 (0.58-1.34) 0.56
=1 Episode of superinfection by day 180 — no./total no. (%) 178/626 (28.4) 191/614 (31.1) 1.09 (0.92-1.30) 0.30
Site of superinfection — no./total no. (%)

Lung 116/626 (18.5) 127/614 (20.7) 1.12 (0.89-1.40) 034

Blood 481626 (7.7) 49/614 (8.0) 1.04 (0.71-1.53) 0.84

Catheter-related 377626 (5.9) 40/614 (6.5) 1.10 (0.71-1.70) 0.66

Urinary tract 33/626 (5.3) 40/614 (6.5) 1.24 (0.79-1.93) 035

Other 57/626 (9.1) 70/614 (11.4) 1.25 (0.90-1.74) 0.18
New sepsis — no./total no. (%) 122/626 (19.5) 134/614 (21.8) 1.12 (0.90-1.39) 031
New septic shock — no./total no. (%) 103/626 (16.5) 109/614 (17.8) 1.08 (0.84-1.38) 0.54
Hyperglycemia

=1 Episode of blood glucose levels =150 mg/d| by day 7 520/626 (83.1) 547/614 (89.1) 1.07 (1.03-1.12) 0.002

— no./total no. (%)
No. of days with =1 episode of blood glucose levels
=150 mg/dI by day 7
Mean 34425 43425 — <0.001
Median (IQR) 3(1-6) 5 (2-6)

Neurologic sequelae by day 28 — no./total no. (%)%

Last MDRS score >1 1307626 (20.8) 153/614 (24.9) 1.20 (0.98-1.47) 0.08

Last MDRS score >3 92/626 (14.7) 108/614 (17.6) 1.20 (0.93-1.54) 0.17

Last MDRS score =5 65/626 (10.4) 73/614 (11.9) 1.15 (0.84-1.57) 0.40

Annane et al NEJM 2018 4
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ADRENAL AND APROCCHSS

Experimental  Control Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95%CI

Risk Ratio
M-H, Random, 95% CI

Annane 2018 207 614
Venkatesh 2018 410 1841

Test for overall effect: Z = 2,35 (P = 0.02)

W4 627 386%  0.87(075 1.00]
445 1840 6L4%  091[081,1.03]

Total (95% CI) 2455 2467 100.0% 0.90 (0.82, 0.98) 0
Total events 617 692

iy J [ ] : Chit = = = ad = \l I T { J\
Haterogeneity: Tau* = 0.00; Chi* = 0.32, df = 1 (P = 0.57); I' = 0% ™ ) i " 0

Favours [steroids] Favours [control]

Rochwerg CCM 2018
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Figure 1. Effects of aldosterone on survival during endotoxic shock—mice
were injected intraperitoneally with vehicle or lipopolysaccharide (LPS)
(15mg/kg) with or without aldosterone (1 mg/kg). Survival was monitored
for 120 hs *p < 0.05 vs control, #p < 0.05 vs LPS, n = 20 in all groups). N
9 \eCM 2017 /
u /s = A

16



./

\/, </
’

=Y
S MC IMMUNE EFFECTS IN SEPSIS
A c 20 ~&-Control
170 1 }* 0 =0-LPS + Control
? * iz 20 2195+ Aldo
£ 1501 }w )
Eno; 3 § 180 }
vy «#=Control £E 160 *
110 1 $3
g % H‘ 0-LPS 2 1 }w}*
ag 9] & 1P5-Ado 120
570 100 4 —————
S % 0 a9 7 6 5 4 3
4 0'00 09¢ 09 Ql Phenylephrine (Log mol/l) ®)
Phenylephrine (mg/kg)
S|
CCM/ 2017
- u /! ~ A /

-

o

\-/v o
)

MC IMMUNE EFFECTS IN SEPSIS

D 3

mRNA /185

QOcControl
WLPS

@LPS - Aldo

¥ ;\\\*”“

CCM/ 2017
~ A

N

/.

17



=y

’ k\/v

=
O MC IMMUNE EFFECTS IN SEPSIS
A 24 B
MR L e N e—
GR — —— — e —— —
g 1.5 1 - ——Control LPS LPS - Aldo
: ’ # EVR 1.5 4
£
g 0GR g #
E 0.5 E H MR
* 8 0.5 * OGR
04 a
Control  1PS  LPStAIdo T ol | s ipSeAdo )
N
CCM/2017
- NS ¥R ).
ey
o MC IMMUNE EFFECTS IN SEPSIS
D MR
C 2 2 0GR
§ s g 15 DAlphal0-AR
~ ~
£! ¢
Eos Eos
0 0
& PG
o @in\bo'a o
N
=
HUVEC experiments Arterial smooth muscle cells -

U CCM/ 2017 /

/] et A




=y
4\/"

_ Mineralocorticoid Insufficiency in Septic Shock
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Fludrocortisone (ug/L)
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FC: 50Ug gastric tube
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Time (hr)
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Outcomeorsubgrouptitle ~ No.of ~ No.of Statistical method Effect size
studies  partici-
pants
428-Dayall-cause mortalityby 44 10812 Risk Ratio (M-H, Fixed, 95% Cl) 0.92]0.86,0.97)
subgroups based on treatment
dose/duration
4.1Long course of low-dose cor- 39 9902 Risk Ratio (M-H, Fixed, 95% Cl) 0.91[0.86,0.97]
ticosteroids
42Short course of high-dose 5 910 Risk Ratio (M-H, Fixed, 95% Cl) 0.96[0.80, 1.16]
corticosteroids
v
o N
u ) “ A\ )
\_/v o
4
Outcome or subgroup title No. of No. of Statistical method Effect size
- studies  partici-
pants
528-Day all-cause mortality 45 9978 Risk Ratio (M-H, Random, 95% CI) 0.90[0.82,0.99]
based on mode of drug adminis-
tration
5.1Intravenous bolus 27 4749 Risk Ratio (M-H, Random, 95% CI) 0.92[0.83,1.02]
5.2 Continuous infusion 18 5229 Risk Ratio (M-H, Random, 95% CI) 0.84[0.66,1.07)
628-Day all-cause mortality 47 10906 Risk Ratio (M-H, Random, 95% CI) 0.91[0.83,1.00]
based on mode of drug termina-
tion
6.1 Without taper off 30 8770 Risk Ratio (M-H, Random, 95% CI) 0.87[0.78,0.98]
6.2 With taper off 17 2136 Risk Ratio (M-H, Random, 95% CI) 1.04[0.92,1.18]

¥\
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
9 n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.8.1 Sepsis
Bone 1987 65/191 48/190 — 24T% 1.35[0.98,1.84]
VASSCSG 1987 3/112 24/111 —_— 12.78% 0.95[0.57,0.58]
Luce 1988 238 2031 — 17.29% 1.07[0.72,1.6]
Slusher 1996 6/36 436 e — 315% 15[0.46,4.87]
Yildiz 2002 8/20 12/20 —_— 8.95% 0.67[0.35,1.27]
Rinaldi 2006 6/26 126 —— 4% 0.86(0.332.21]
Meduri 2009 22/48 431 —‘—’ 453% 3.55[1.359.32)
Yildiz2011 1621 1528 —T+— 14.39% 1.11(0.69,1.76)
Huang 2014 4/20 720 ‘—0— 3.82% 057[0.2,1.65]
Keh 2016 15/171 14/170 —_— 191% 107[0532.14]
Subtotal (95% C1) 689 669 <> 100% 1.1[0.89,1.37]
Total events: 187 (Treatment), 155 (Control)
Heterogeneity: Tau’=0.03; Chi%=12.04, df=0(P=0.21); =25.25%
Test for overall effect: 7=0.88(P=0.38)
o
= et
YRS, 9 /
A A
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1.8.2 Septic shock only

Schumer 1976 9/86 33/86 {—‘7 172% 0.27[0.14,0.53]
Sprung 1984 33/43 11/16 —T— 471% 1.120.77,1.61] -/
Bollaert 1998 122 1219 —— 1.6% 0.5[0.25,1.02]
Chawla 1999 6/23 10/21 —_—tT 12% 0.55[0.24,1.25]
Briegel 1999 3/20 4/20 ‘—'i 0.45% 0.75[0.19,2.93]
Annane 2002 82/151 91/149 — 10.15% 0.89[0.73,1.08]
Tandan 2005 11/14 13/14 — 6.03% 0.85[0.62,1.15)
Oppert 2005 9/23 11/25 —_—— 172% 0.89[0.45,1.75)
Cicarelli 2007 714 12/15 —_— 2.24% 0.63[0.35,1.12]
Aboab 2008 3/10 73 44— ————— 0.72% 0.56[0.19,1.63]
Sprung 2008 86/251 78/248 —T— 7.82% 1.09[0.85,1.4]
Kurungundla 2008 4/11 6/10 —_— 0.94% 0.61[0.24,1.54]
Hu 2009 4/38 639 ———+—————— 0.6% 0.68[0.21,2.23]
Valoor 2009 719 6/19 _— 1.04% 1.17[0.48,2.83]
Arabi 2011 33/39 26/36 T 8.13% 1.17(0.92,1.49)
Gordon 2014 731 7/30 —_— 0.97% 0.97[0.39,2.43]
Mirea 2014 44117 22/54 —_— 421% 0.92[0.62,1.37]
Gordon 2016 62/208 57/213 —_ 6.16% 1.11[0.82,1.51]
Lv2017 23/58 19/60 —_— 3.02% 1.25[0.77,2.04]
Menon 2017 1/23 36 4—+—F——— 0.18% 0.38[0.04,3.38]
Annane 2018 207/614 244/621 - 12.49% 0.87[0.75,1]
Doluee 2018 54/80 58/80 — 9.75% 0.93(0.76,1.14)
Venkatesh 2018 410/1853 448/1860 —r 14.15% 0.92(0.82,1.03]
Subtotal (95% CI) 3748 3680 * 100% 0.91[0.83,1]
Total events: 1112 (Treatment), 1184 (Control)
Heterogeneity: Tau?=0.01; Chi?=32.39, df=22(P=0.07); 1=32.09% ]
Test for overall effect: Z=1.9(P=0.06)
7 < .
/) et A

CORTICOSTEROID SENSITIVITY IN SEPSIS
REQUIRES

1. A PRO-INFLAMMATORY RESPONSE

TO INFECTION AND NOT IMMUNE
PARALYSIS

a Theory 1

Tnnate

pro-inflammatory

Hyp
inflammatory
response.

o
Time (dayz)

Immuno-
suppression
b Theory 2

Hyper-
inflammatory
response

el

Immuno-
suppression

Nat Rev Immunol 2013

2. Intact CS molecular
mechanisms of action

TLR4

Extracellular space.

Cytosol

Nat Rev Immunol 2017
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Onmics Corticosteroids Response Signature

Subclass A: immune suppressed

Subclass B: immune competent

SRS1: immune suppressed
SRS2: immune competent

Antcliffe AJRCCM 2018
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Number a sk Number sk OR death: 4.1 (1.4-12) OR death: 3.9 (0.8-18)
Hoodsnef 2 209 19 Hoootoegdt B2 0 B
Paceko( 9 X U 2 Paehotd B 8 2 2
07T N B [ S ]
Tie (days) Time days)

Wong AJRCCOM 2014
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@ JAMA Network

From: Assessment of Machine Learning to Estimate the Individual Treatment Effect of Corticosteroids in Septic

Shock

JAMA Netw Open. 2020;3(12):e2029050. doi:

True-positive rate

Figure Legend:

Model DiscriminationAUC indicates area under the receiver operating characteristic curve; SAPS I, Simplified Acute Physiology

Score.

10.1001/jamanetworkopen.2020.29050

Optimal individual model AUC, B
0.74(95%Cl,0.72-0.76) .~

SAPS 11 AUC,
0.64 (DeLong 95% Cl, 0.62-0.67)

0 0.2 0.4 0.6 0.8 10
False-positive rate

Piracchio et al
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@ JAMA Network-

From: Assessment of Machine Learning to Estimate the Individual Treatment Effect of Corticosteroids in Septic
Shock

JAMA Netw Open. 2020;3(12):€2029050. doi:10.1001/jamanetworkopen.2020.29050

0.5
Treat all patients with
. hydrocortisone
0.4 Treat all patients with
hydrocortisone and fludrocortisone
Treat based on SAPS Il
0.3 ¢ Treat based on individualized
treatment rule
g
e
S 02
-
3]
=
0.1
&
—
0
E
&
T
-0.1 T T T 1
100 75 50 25 0

Figure Legend: NwT
Expected Net Benefit Based on the Number Willing to Treat (NWT)The y-axis is the net benefit for each treatment strategy
compared with treating no one. Treating no one served as a reference and is equal to zero. For treat all patients and treat based on

the Slmpllfled Acute Physwlogy Score (SAPS 1), the treatment conS|dered is either hydrocortisone alone or hydrocortlsone with
flud l:-—&ln | del- th th A—lo ol 1 | affe + 4|

hy i e SRS b
model, the treatment is thi the-maximal-etiect at the inaividual

level. The x-axis is the NWT whlch is equal to 1/decision threshold. Shadlng |nd|cates 95% Cl.
Date of download: 2/10/2021

- Unprecedented pandemic

106 921 304 o=

Confirmed cases

Updated : 10 Fev 2021,
2 341 425

Confirmed deaths
Updated : 10 Fev 2021,

Source <john Hopkins
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- PHENOTYPE
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CORTICOSTEROIDS — MORTALITY - OBSERVATIONAL
COHORTS
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H,Random, 95% CI M-H, Random, 95% CI
Zha 2020 0 1 00 Not estimable
Ramiro 2020 10 86 3?8 79% 0.30(0.16,0.58] —
Salton 2020 6 8 21 90 6% 0.31[013,073) —_—
Li2020 14 67 30 82 B5% 0.36(0.22,061] e
Cruz 2020 55 396 16 67 86% 0.58(0.36,0.95) -
Callejas 2020 6 83 1 9 2% 0.65(0.08,4.82)
RuizIrastorza 2020 4 B1 18 181 58% 0.66(0.23,1.87) e
u 2020 80 N 34 0% 0.68(0.45,1.03) -
Mikulska 2020 13 4 13 66 83% 0.83[0.47,1.46] -
Rivera 2020 30100 200 750 94% 1.13(0.82,1.58) T
Guan 2020 5 204 19 895 6.2% 1.15(0.44,3.06) I —
Liu 2020 181 409 113 365 98% 1430118,1.72) -
Zhou 2020 2 57 28 134 89% 218[1.41,3.37) -
iiang 2020 65 24 13205 83% 4.25(242,749) e
Total (95% Cl) 1893 2954 100.0% 0.86[0.58,1.27]
Total events 436 536
Hetetogeneity: Tau= 0.39; Chi*= 84,05, df= 12 (P < 0.00001); F=87% Y 1 t g O
Testforoverall efect 2= 075 (F=048) Favours Corticosteroids Favours Control
S|
N\ ) N )
J: >\
J
The NEW ENGLAND JOURNAL of MEDICINE
“ ORIGINAL ARTICLE ”
Dexamethasone in Hospitalized Patients
with Covid-19 — Preliminary Report
The RECOVERY Collaborative Group*
(=4
S|
N~ / e )
J: >\
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A Al Participants (N=6425)
50

40 P<0.001

Rate ratio, 0.83 (95% Cl, 0.75-0.93)

& 1 Usual 3

= sual care =

b} g Dexarnethasone

s 5

= Dexamethasonc =

o 7 1 2 28 o 7 7 2 28
Days since Randomization Days since Randomization

No. at Risk No. at Risk
Usual care 4121 754 27 271 3205 | Usualcare 681 572 481 424 400
Dexamethasone 2104 1903 1725 1659 1621 | Dexumethasone 324 200 248 232 228

B Invasive Mechanical Ventilation (N=1007)

Rate ratio, 0.64 (95% Cl, 0.51-0.81)

Usual care

C Oxygen Only (N=3883)
50

D No Oxygen Received (N=1535)

50
Rate ratlo, 082 (85% €1, 0.72-0.94) Rate ratio, 1.19 (95% Cl, 0.91-1.55)
40 40-
£ 30 Usual 30-
= sual care =
5 £ » Dexamethasone
= Dexamethasone 2
Tsual care
o 7 1 2 28 o 7 1 2 28
Days since Randomization Days since Randomization
No. at Risk No. at Risk (=
Usual care 2604 2195 2018 1950 191G | Usualcare 1034 o087 o8 87 889
Dexamethasone 1279 1135 1036 1006 981 | Dexamethasone 501 478 441 421 412

Figure 2. Mortality at 28 Days in All Patients and According to Respiratory Support at Randomization.
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Corticosteroids — Mortality- RCTs

Experimental Control
Study or Subgroup Events Total Events Total Weight

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

2.1.1 Placebo controlled and double blinded trials

Dequin 2020 11 78 0 73 21%
Jeronimo 2020 72 194 7% 193 7.7%
COVID-STEROID 2020 [ 15 2 14 02%
Subtotal (95% CI) 284 286 9.9%
Total events 89 98

Heterogeneity: Chi*=5.10, df=2 (P = 0.08); F= 61%
Test for overall effect Z=0.70 (P = 0.48)

2.1.2 Open label trials

Angus 2020 78 278 3989 50%
Horby 2020 482 2104 1110 4321 742%
Tomazini 2020 85 151 91 148 94%
STEROIDS SARI 2020 13 4 1323 14%
DEXA-COVID-19 2020 2 7 2 12 02%
Subtotal (95% CI) 2564 4603 90.1%
Total events 660 1249

Heterogeneity: Chi*= 0.80, df= 4 (P = 0.94), F= 0%
Test for overall effect Z= 2.68 (P =0.007)

Total (95% CI) 2848 4889 100.0%
Total events 748 1347

Heterogeneity: Chi*= 5.98, df= 7 (P = 0.54); F= 0%

Test for overall effect Z=2.77 (P = 0.006)

Test for subaroun differences: Chi*= 0.05, df=1 (P = 0.82), F= 0%

054(0.28,1.04]
097(0.75,1.25]
280(0.67,11.64]
092[0.73,1.16]

084060, 1.18]
089 (081, 098]
002[0.76,1.11]
096 [057,160]
1.71[0.31,861]
089(0.82,097]

0.90[0.83,0.97]

¥\

|
!

>

— ; ; —t ~/

0102 05 2 5
Favours Corticosteroids Favours Control
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Corticosteroids — SAEs- RCTs

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events _ Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.2.1 Secondary bacterial infections
Tomazini 2020 33 151 43 148 226% 0.75[0.51,1.11) —
Dequin 2020 28 75 30 73 216% 0.91[0.61,1.36] —=—
Jeronimo 2020 74 194 77 199 §57% 0.99 [0.77,1.27) ——
Subtotal (95% CI) 420 420 100.0% 0.91[0.76,1.10] -
Total events 1

35 150
Heterogeneity: Tau? = 0.00; Chi*=1.30, df = 2 (P = 0.52); F= 0%
Testfor overall effect Z= 0.98 (P = 0.33)

2.2.2 Delayed viral clearance

Jeronimo 2020 61 117 50 95 100.0% 0.99(0.77,1.28) t

Subtotal (95% C1) 17 95 100.0%  0.99[0.77,1.28]

Total events 61 50

Heterogenelty: Not applicable

Testfor overall effect: Z= 0.07 (P = 0.84)

2.2.3 Proportion of patients with ventilator associated pneumonia

Tomazini 2020 19 151 29 148 49.0% 0,64 0.38,1.09] — e

Dequin 2020 2 75 20 73 510% 107 [0.64,1.79] o
Subtotal (95°% CI) 226 221 1000%  0.83[0.50,1.38] —~—

Total events 49

Heterogenelty: Tau? = 0.08; Chi*= 1.85, df= 1 (P = 0.17); F= 46%

Test for overall effect Z= 0.71 (P = 0.48)

2.2.4 Proportion of patients with bacteremia

Dequin 2020 5 75 8 73 2m1% 061[0.21,1.77) e
Jeronimo 2020 9 108 7 88 347% 1.05[0.41,2.70] —_—
Tomazini 2020 10 151 8 148 38.2% 1.23[050,3.02] — -
Subtotal (95% CI) 334 309 100.0% 0.96 [0.55, 1.68] ’

Total events 24 23
Heterogeneity: Tau® = 0.00; Chi*=1.01, df = 2 (P = 0.60); F= 0%
Testfor overall effect Z=0.14 (P = 0.88)

102 0.5 2
Favours Corticosteroids] Favours Control

uu -/

In Practice

* GIVE
* HYDROCORTISONE (50MG Q6) +
* FLUDROCORTISONE (501G Q24)

* FOR
« 7 DAYS
« NO NEED TO TAPER OFF
e TO
« SEPTIC SHOCK,
« SEPSIS + ARDS,
« SEPSIS + CAP
* NOT TO
+ ACTH RESPONDERS, IE DELTA CORTISOL>9[]G,/DL
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