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 Steroidy dosahly Sirokého pouziti v klinické medicine,
zvlaste pro jejich silny antiinflamatorni ucinek

* Prvni publikace o jejich pouZziti pri sepsi jsou z roku
1940 ( Perla and Marmorston), resp. 1951 ( Hahn ) u
pacientu s pneumonii resp. bakteriémii s
generalizovanou infekci

* Indikace kortikoidu v klinické mediciné se vzdy zdaly
opodstatnéne, na zaklade studii EBM se jejich uziti
redukovalo

 Steroidy byly a jsou pfedmétem sporu a diskusi



Jsou indikovany u deti s rezistenci na katecholaminy a
podezienim nebo prokazanou adrenalni insuficienci
Riziko adrenalni insuficience ( tézka sepse s purpurou,
kortikoterapie pro chronické onemocnéni, hypofyzarni
nebo adrenalni abnormity )

Adrenalni insuficience ( kortizol < 18 ug/dl — nebo po 30 -
60 min ACTH <9 pg/dl)

Kontroverzni nazory na kortikoterapii u deti v septickem
sSoku

V retrospektivnich studiich bylo uziti kortikoidu v tézkeé
sepsi spjato se zvysenou mortalitou

Randomizované, kontrolované studie jsou nezbytnosti
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REVIEW ARTICLE

Adrenal function in sepsis and septic shock

Cristiane Freitas Pizarro,? Eduardo Juan Troster?

Nejednotna kritéria pro stanoveni Al — rizna incidence Al u kriticky
nemocnych pediatrickych pacientl —

Rychly ACTH stimulacni test k dg. Al, davky 1-250 ug, senzitivnéjsi
low dose -1 ug ACTH

A) — neadekvatni odpoved na stres, vyssi baseline kortizol, bez
odpovédi na ACTH stimulaci
B) — nizka baseline hladina kortizolu, bez odpovédi na ACTH test

Priciny Al — multifaktorialni - primo nebo nepfimo, infekce, DIC,
zpusobena léky, insuficience celé osy, chronické uzivani kortikoidu,
pokles receptoru pro glukokortikoidy nebo snizeni jejich afinity

Klinicka manifestace Al — hypotense refrakterni na resuscitaci,
vasoaktivni leky, abdominalni bolest, horeCka s negativni
hemokulturou, zmény védomi, poruchy homeostazy - hypo,
hyperglykemle hyponatrémie



Table 1 - Incidence of adrenal insufficiency in critically ill patients according to various published definitions

Author (year) Population Cortisol level (ug/dL) Incidence
Rothwell et al.?! (1991) Adults Cortisol increment < 9 after ACTH stimulation test 40%
Soni et al.?? (1995) Adults Cortisol < 18 after ACTH stimulation test 24%

Hatherill et al.=? (1999) Pediatric Cortisol increment < 7.5 after ACTH stimulation test 52%

Loisa et al.?° (2002) Adults Baseline cortisol < 25 and increment < 9 after ACTH 15%
stimulation test

Bone et al.?2 (2002) Pediatric Baseline cortisol < 5 or cortisol < 18 after ACTH 17%
stimulation test

Menon & Clarson®* (2002) Pediatric Baseline cortisol < 7 or cortisol < 18 after ACTH 31%
stimulation test

Marik & Zaloga®¢ (2003) Adults Baseline cortisol < 25 61%
Pizarro et al.® (2005) Cortisol increment £ 9 after ACTH stimulation test 44%
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Pizzaro - 100 % pacientu s AAl, resp. 80% pacientu s
RAIl skonci v katecholamin rezistentnim Soku

Zvysena mortalita ve skupine s neadekvatni adrenalni
odpovedi )

Recentni studie ukazuji dobre vysledky pfri poizivani
nizkych davek hydrocortisonu ( 200-300 mg/den ) po
nekolik dni

Zvlaste vyznamne lepsi vysledky se ukazuji ve skupine
pacientu s katecholamin rezistentnim Sokem

Pri adrenalni insuficienci je vhodné doplnit HCT
fludrocortisonem v davce 0.05-2 mg

Pizzaro - 10 mg/kg bolus, pak 100 mg/m2/den po 6.
hodinach od momentu vzniku katecholamin
resistentniho soku az do jeho odezneni



Table 4 - Recent studies on corticosteroid therapy: tvpe of corticosteroid to be used, dose and duration of treatment

Author (year) Type of study n Drug Dose (duration)

Baollzert et al.5% [1993) Randomized 41 H 100 mg EV for 5 days, then reduce the dose in half
Double-blind every 3 days.
Controlled
Multi-center

Briegel et al,*® [1999) Randemized 40 H 100 mg EV followed by 0.18 mg/kg/h until shock
Double-blind reversion, then reduce 0.08 mg/kg/h in & days unzil
Controlled dose of 24 mg/day.

Chawla et al.5* (1593) Randomized 44 H 100 mg EV 8/8 h for 3 days.
Double-blind
Centrolled

Annazne et al.® (2002) Randamized 259 H 50 mg EV every & b for 7 days associzted with 9-0-
Double-blind fludrocortisone 30 pg/day
Controlled
Multi-center

Keh et al.®! (2003) Randomized 40 H 100 mg EV in 30 min followed by 10 mg/h for 3 days
Double-blind
Controlled

Oppert et al,®* {2005) Randemized 41 H 50 mg EV followed by 0.18 mg/kg/h until shock
Double-blind reversion, 0,06 mg/ka/h for 24 h, then reduce 0.02
Controlled ma/kg/h every day

EV = endovenous; H = hydrocortisone,
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What is the rationale for hydrocor’risone treatment in children
with infection-related adrenal insuFFiciency and septic shock?

Rajesh Aneja, Joseph A Carcillo

Arch Dis Child 2007 ;92:145-14%. doi: 10.1 134/ adc. 2005.088450

Hladiny kortisolu u rdznych forem stresu, tize
onemocneni

Nizka hodnota - kortisol /ACTH ratio u neprezivsich u
meningokokove sepse

Znacne zvysena hladina kortisolu pri meningokokove
sepsi u prezivsich pacientl

ZlepSeni hemodynamickych parametru jiZ za 15 min po
zacatku podavani

Obvyklé davky, titrace do hemodynamické odpovéedi pro

AAIl a onemocneni hypotalamo-hypofyzarni osy,
nejednoznacné doporuceni pro RAI
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Table 2 Recommendation summary

Cortisol levels
Absolule adrenal Peak corfisol level <18 ug/d
insufficiency alter ACTH sfimulation
Relative adrenal Basal cortisol level 18 g/dl
insufficiency and ACTH response <9 pg/dl
Pituitary failure Basal cortisol level <5 pg/dl
and peak >18 g/d
Diognosed with metapyrone fest

Recommendation

Hydrocorfisone 2-50 mi/kg as bolus, followed by
infusion o intermitent doses [2-50 rngf hg/24 h

ated to hosmadyng |c|1mm5tuslsb

Neads b be studied further

Hydrocorfisone 2-50 mg/kg as bolus, followed by
infusion of 2-50 mg/kg/24 h firaked to
haemodynamic homoeostasis

ACTH, adrenocorticotrophic hormone,




A history of adjunctive glucocorticoid treatment for pediatric
sepsis: Moving beyond steroid pulp fiction toward evidence-based
medicine

Jerry J. Zimmerman, MD, PhD, FCCM

- Pediatric Crit Care Med, 2007

* Bezpecné a ucinné pouziti stresové davky steroidu v
septickém Soku u déti neni dosud etablovano

* Prezivsi u meningokokové sepse - 1 basalni kortizol a 1
rozdil ACTH - basal kortizol ( A kortizol )

* A Kortisol < 7.2 ug/dl — signifikantne vyssi PRISM, 1
pravdépodobnost refrakterniho septického Soku

« PROTI - zvy3uji frekvenci NU - antianabolicky efekt,
Imunosuprese, krvaceni z ran, poruchy metabolismu
kalcia, antiinsulinovy efekt s hyperglykemii, alterace ve
vyvoji mozku, sekundarni sepse

* PRO - zlepSeni hemodynamiky, zkraceni refrakterniho
Soku



Hastened Gluconeo-
sShock genesis
Resolution Hyperglycemia

Figure 3. Adjunctive corticosteroids for sewvere
sepsis: a gquestion of balance.



Incidence of adrenal insufficiency and impact of corticosteroid
supplementation in critically ill children with SIRS and vasopresor
- dependent shock — Hebbar KB, Crit. Care Med, 5/2011

* Protokol podani nizkodavkovaného ACTH pro vstupni test,
terapeuticky protokol low - dose HCT a FLU

 Retrospektivni review 78 pacientu, 40 déti septicky Sok, 44 ( 56% )
meélo AAI, 69 ( 88% ) All.

« Al signifikantne CastéjSi u deti starSich 2 let

» Uziti HCT a FLU - pokles davky Dopaminu z 10 na 4 pg/kg/min ve 4.
hodiné po zahajeni |éCby steroidy ( p 0,001 ), NA pokles z 0,175
ug/kg/min na 0,05 ug/kg/min ( p 0,05)



Incidence of adrenal insufficiency and impact of corticosteroid
supplementation in critically ill children with SIRS and
vasopresor - dependent shock — Hebbar KB, Crit. Care Med,
5/2011

Stercid Supplementation Protocol

Hypotension/Shock

¥

=60cc/kg fluid resuscitation

Catecholamines

/

improved-no further
¢herapy

¢ No improvermant

Addition of
fludrocortisone
50 or 100 mcg
—— | (MD discretion)

Low dose ACTH (1 mcg}) -->
serum cortisolat 0 and 30
min

Assess total
cortisol
levels

-+
Hydrocortisone 100mg/m2 IV
(max 200mg) x1, then
25mg,/m2 (max 50mg) IV g&h

'--n._-__-‘.*l

Assess
catechalamine
nead at 4 hrs

Figure 1. Children’s Healthcare of Atlanta at Egleston algorithm for glucocorticoid and mineralo-
corticold supplementation protocol for children with vasopressor-dependent shock. ACTH, adreno-
corticotropin: 1V, intravenous.



Incidence of adrenal insufficiency and impact of corticosteroid
supplementation in critically ill children with SIRS and
vasopresor - dependent shock — Hebbar KB, Crit. Care Med,

5/2011
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Hydrocortison administration for the treatment of refractory
hypotension in critically ill newborns — Baker CF, L
Perinatology 6/2008

 Efektivita podani HCT pfi refrakterni hypotenzi nedonosSenych a
donoSenych novorozencu

» Retrospektivni observaéni studie, 117 novorozencu,
refr.hypotenze — MAP mensi nez GA i pfes inotropni podporu DOP
20 pg/kg/min

* Nezadouci u€inky znamé pfi HCT terapii ( krvaceni do komor,
bakt.nebo fungalni sepse, perforace stfev ) stejné jako v jinych
studiich pred zavedenim HCT protokolu

 Vstupni hladina kortizolu bez vyznamu na management |eéCby
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Neuroendocrine dysfunction in pediatric critical illnes — Hebbar K,
Pediatric Crit Care 1/2009

* Roszsah NED u kriricky nemocnych neni dostateCné zmapovany a
definovany

« Zjistit prevalenci NED u kriticky nemocnych déti pfi SIRS a sepsi

» Prospektivni observacni studie

« Kortisol, TSH, T3, thyroxin, vasopresin

« 73 pacientu, AAl byla pfitomna ve 41% pfipadu, prevalence vicecetné
NED byla 62%,

» | T3, AAl, vasoppresinova insuficience - nebyla rozdilna prevalence ve
skupine septickych a neseptickych pacientu

 \VySSi prevalence vicecetné NED u septickych pacientu ( p 0.017 )

* NED nekorelovala s PRISM, mortalitou , organovou dysfunkci, délkou
hospitalizace



Neuroendocrine dysfunction in pediatric critical
'lInes — Hebbar K, Pediatric Crit Care 1/2009
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Clinical effects of adding fludrocortison to a hydrocortisone — based
shock protocol in hypotensive critically ill children - Hebar KB,
Intensive Care Med 3/2011

» Pouziti FLU u déti neni dostacné znamo a popsano

 Retrospektivni review nizkodavkovaného HCT a FLU u ped. pacientl v
SIRS a nebo refrakternim Soku, kontrolni skupina pouze HCT

« 97 pacientu, 62% léceno komb. FLU a HCT, podpora dopaminem a NA
» Celkova mortalita - 7%, 5/7 (71% ) nepfezivSich dostavalo HCT a FLU
» 52% mélo sepsi, septiCti pacient s Ié€bou HCT a FLU meli signifikantné
kratSi dobu podavani NA nez skupina HCT ( p 0.001 )

» U pacientl v SIRS |é¢enych HCT a FLU nebyla prokazana kratsi
vasopresoricka podpora

« 32% pacientu HCT a FLU mélo nesymptomatickou hypoglykémii,
statisticky vyznamné vysSi nez skupina HCT (p 0.05)

* Nutné dalsi studie na podporu podavani FLU u pacientu v sepsi



Improved no
further therapy

(_,-f”'f- fillcekg fluid resuscitation
and imifiation of vasopressors

Hebar KB, Intensive Care Med 3/2011

Steroid Shock Protocol
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» Adrenalni insuficience je Casta a bézné nediagnostikovana u déti v
tezkeé sepsi, septickém soku

« ACTH stimulujici test ma prognostickou hodnotu, odhaluje rtizné
stupne Al

» Otazkou zustava management a terapeuticky protokol |€Cby Al v tezke
sepsi a septickém Soku

 Potfeba novych multicenrickych, randomizovanych studii potvrzujicich
pfedpoklad, Ze nizkodavkovany HCT muze pfispét ke snizeni mortality a
morbidity bez zvySeni vyskytu nezadoucich uc€inku kortikoidu

- Ukol pro pediatrické intenzivisty vytvofit specificky EBM koncept pro
bezpecéné uziti steroidu v téZké sepsi u déti
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