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MORTALITY OR MORBIDITY: WHAT'S THE PRIMARY

ENDPOINT?

29nd ESPNIC Medical § Nursing Annual Congress
Hannover Germany, Tibboel D. 2011

e MYOCARDIAL DYSFUNCTION:
789 IN PEDIATRIC SEPSIS, Ceneviva 1998

* MORTALITY RATE:
1-3% IN PREVIOUSLY HEALTHY

7-1096 IN CHRONICALLY ILL CHIDREN, Brierdey 2009




Chvojka 2008




SAN INADEQUATTE.
VOLUME OF BLOOD AND OXYGEN
AT A RATE APPROPRIATE TO THE BODY 'S METABOLIC
DEMAND*

NOW CONSIDERED:

» MORL.
A CARDIOCIRCULATORY DISORDER
THAN A SIMPLY DISEASE
OF THE HEART*

Zalzstein, Gorodischer 2005




SUPPORT OF COMPENSATORY MECHANISMS

TRENAL SALT AND WATER RETENTION
TCATECHOLAMINE RELEASE.
CARDIAC REMODELING

« \PRELOAD

e ]AFTERLOAD

« 1CARDIAC OUTPUT

« fCONTRACTILITY + tHEART RATE

«TO INHIBIT, EVEN TO REVERSE CARDIAC REMODELING

Greenberg 2001




MECHANISMS OF DRUG ACTION

e DRUGS —-THE WORKLOAD OF THE HEART
VENOUS RELAXANTS

ARTERIOLAR VASODILATORS

MIXED VASODILATORS

ACE INHIBITORS

* DRUGS —INOTROPICS
CATECHOLAMINES

INHIBITORS - PDE III

CALCIUM -SENSITIZING AGENTS

e DRUGS — DIURETICS
SPIRONOLACTONE




Table 1: SUMMARY OF TARGETS FOR CARDIOVASCULAR DRUGS

(7Turner 2011)

MEDICINE

DOPAMINE
Tsystolic volume

DOBUTAMINE

Tsystolic volume

EPINEPHRINE
COLD shock
TSVRI

NOREPINEPHRINE
WARM shock

JSVRI
VASOPRESSIN
ISVRI
MILRINONE
TSVRI

tdiastolic volume

PHARMACOLOGY

D1 D2
B1 B2 AGONIST

PREDOMINANT 1
AGONIST

al a2

B1 2 AGONIST
p>a

a1 a2 AGONIST
> q

ADH AGONIST art.

PDE Il INHIBITOR

MAIN ACTIONS

1CO + 1SVR

LOW VS.HIGH DOSE
INOCONSTRICTOR
1CO +
tCHRONOTROPY
INODILATOR

1CO+1SVR
1HR

LOW vs HIGH DOSE
INOCONSTRICTOR

1BASAL VP
1CO

INODILATOR
LUSEOTROPIC EF.




PHARMACODYNAMICS

»2/3 OF SEPTIC CHILDREN PRESENTED
WITH LOW CARDIAC OUTPUT

NEEDING INOTROPES®
Ceneviva 1998

NEONATAL AND PEDIATRIC SEPTIC SHOCK
Lpirdemiologic data:

«COLD SHOCK:  |CO +SVRI? (2/3)
« WARM SCHOCK-I: 1CO + SVRI | (1/5)
e WARM SCHOCK-II: |[CO + SVRI | (1/5)




Table 2: Treatment for circulatory failure: results from NICU/PICU
Department of Pediatrics Charles Unmiversity in Prague 2006 - 2011,
retrospective study (n=447)

MEDICATION NICU/PICU (N) NICU/PICU (%)
DOPAMINE 320 71

DOBUTAMINE 302 67
DOPA+DOBU 263

EPINEPHRINE 20

NOREPINEPHRINE

VASOPRESSIN

MILRINONE

HYDROCORTISONE



Percentage of Total
Body Weight

Parcentage of Adult Activity

Full term
necnate

Adult

Glomerlar Filtration Rate

(mlfmin/1.73 mY)

THE INFLUENCEL
OF AGL
and MATURATION

ON

PK/PD
DRUG DISPOSITION
and RATIONAL THERAPY




»MORE LIMITED FASHION TO INTOTROPIC DRUGS*

DUE TO:
e e THE BIOLOGIC IMMATURITY
U sy A0, OF THE MYOCARDIUM
I’Se 0 a,,,.,z
e gtz . Driscoll 1978, Friedman 1985

e RESTRICTED FUNCTIONAL RESERVE
Rudolph 1985

s UNDERDEVELOPED CARDIAC SYMPATHETIC NERVES
Gers 1979

* DIFFERENCES IN METABOLISMS OF THE MYOCARDIUM
Batagla 1978




COVARIATES I
» HE EFFECT OF INFLAMMATION
ON DRUG METABOLISM: A FOCUS ON PEDIATRICS*

Possible PK/PD relationship during inflammatory diseases Vet at al 2011




COVARIATES II
LJPHARMACOGENOMICS OF ADRENORECEPTORS*
Flordellis 2004

Effects of common polymorphisms in the al A-, a2B-, H1- and H2-

adrenoreceptors on haemodynamic responses to adrenaline
Snapir 2005




DOPAMINE

» INOTROPIC RESPONSLE TO DOPAMINE
ON THE IMMATURE MYOCARDIUM,

TWITH ADVANCING AGE"
Stemnberg 1994

TION IN PRETERM
Osborn 2002

DOSAGE: 0.5 -10 - 20 ug/kg/min 1.v.
VD-EF:  2-5 ug/kg/min (added)
a-EF: 210 pg/kg/min 1.v.




DOBUTAMINEL.

, JCHRONOTROPIC EFFECT
IN YOUNG CHILDREN vs ADULTS “ Habib 1992

» T C-PL 40 -190 pL/mL correlated to
TCARDIAC IMPROVEMENT
IN ADULTS® Leier 1953

PK/PD VARIABILITY
IN CHILDREN

DOSAGE: 2.5 -10 - 20 pg/kg/min 1.v.




EPINEPHRINE.

» THE MYOCARDIUM
IS SENSITIVE TO EPINEPHRINE
WITH VARIOUS EFFECT
ON REGIONAL
BLOOD FLOW AND TOXICTY
IN CHILDREN*

0.5-0.8 pg/kg/min 1.v.| PVR

@ g/kg/min 1.v. 1PVR

DOSAGE-NICU: 100-300 ng/kg/min
DOSAGE-PICU: 0.1-1.5 pg/kg/min
OPTIMAL: 0.05-0.3 pg/kg/min i.v.




NOREPINEPHRINEL.

NO RCTs EXIST WITH DOCUMENTED EFFECTS
ON RENAL PERFUSION
IN CHILDREN
Bellomo 2001

B RSSUE PERFUSION

W/ kg/min 1.v

Tourneux 2007

DOSE LD: 20-100 ng/kg/min

MD: 0.1-1.0 pg/kg/min 1.v.




MILRINONE (AMRINONTL)

SJINOTROPIC EFFECT OF AMRINONE
IS AGE DEPENDENT*

JCL -NEONATES, HEART
HEPATIC FAILURE
Allen-Web 1994

PVR WITHOUT
SYSTEMIC HYPOTENSION

LD: 0.75 yg/kg/min - 3H 1.v.
MD-NICU: 0.2 pg/kg/min 1.v.
MD-PICU: 0.25-0.5 pug/kg/min 1.v




MILRINONL

, THERE ARE A LIMITED NUMBER
OF RTc IN CHILDREN THAT SUGESST A BENEFICAL
EFFECT OF MILRINONE IN SEPTIC SHOCK*
Meyer 201 1

, POPULATION PK MODELLING
IN THE PRETERM
HAS ESTABLISHED AN OPTIMAL REGIMEN
FOR MILRINONE®
Paradisis 2007

LD: 0.75 yg/kg/min - 3H 1.v.
MD-NICU: 0.2 pg/kg/min 1.v.
MD-PICU: 0.25-0.5 pug/kg/min 1.v




LEVOSIMENDAN

DOSE: LD 6 -12 pg/kg/10min 1.v.
MD 0.05-0.1 pg/kg/min - 24h 1.v.

Pinto 2008




VASOPRESSIN (AVP)

Vasopressin in catecholamine-refractory shock i children
S. Meyer 2007

The use of AVP/TP as a rescue therapy should be

considered on an imndividual basis.

DOSE: 0.018-0.12 UNITS/kg/h




NITROPRUSSIDL.

»JCARDIAC INDEX STIMULATLE
THE TACHYPHYLAXIS

IN HYPERTENSIVE CHILDREN®
Rouby 1952

BENEFTT
IN CHILDREN WITH
COLD SHOCK AND NORMAL BP
Lodha 2011

LD: 0.3 - 0.5 pg/kg/min 1.v.
MD: 3 - 8 - 10 pg/kg/min 1.v.




ranneTORIAL CIRCULATION

| NEONATAL SEPSIS

FLUID REFRACTORY COLD SHOCK
SCHOCK 15min ‘&% INOTROPY

DOPAMINE COLD vs WARM
RESISTANT SCHOCK SHOCK
) INOTROPY
MICROCIRCULATION

CATECHOLAMINE
RESISTANT SCHOCK 60mi% SveO22 70%

= nBP vs lowBP
LV/RV function
SVC flow 40ml/kg/min
CI=3.8-6.0 I/min/m?

REFRACTORY SCHOCK m%' ‘




FLUID REFRACTORY
SCHOCK

DOPAMINE: 5-9 ug/kg/min
DOBUTAMINE: 10 pg/kg/min
(lowCO, nBP, nSVRI/ 1)

EPINEPHRINE: reverse
DOPAMINE - RESISTANT 0.05-0.8 pg/kg/min

SCHOCK

COLD SHOCK RV vs LV
— MIL , INO, ILOPROST

S 35 & &

CATECHOLAMINE-RESISTANT (lowCO, lowBP)
SCHOCK WARM SHOCK
— VASOPR (lowCO, lowBP)
HYROCORTISONE: 2.5 mg/kg/6H
REFRACTORY SCHOCK

10(0\Y%(0)




PEDIATRIC SEPSIS

FLUID REFRACTORY

SCHOCK 15min &% ‘ COL;DHV(; &ARM

CATECOLAMINE
RESISTANT SCHOCK @ COLL v /i
60min SHOCK

PERSISTENT COLD vs WARM
CATECHOILAMINE ?@ L SHOCK
RESISTANT SCHOCK SveO2 70%
nBP vs lowBP

CI=3.3-6.0 I/min/m?

REFRACTORY SCHOCK

vy




DOPA, DOBU: 5-9 pg/kg/min
EPINEPHRINE:0.05-0.3 ug/kg/min reverse
NOREPINEPHRINE: 0.1- 1.0 yg/kg/min reverse

FLUID REFRACTORY
SCHOCK

HYDROCORTISONE: 1 mg/kg/6H i.v.
CATECOLAMINE - RESISTANT

SCHOCK COLD SHOCK

SvO2 >709% — LPI

SvO2 <709% — MIL, LEVO

COLD (low BP)

SvO2>70% — NOR

SvO2<70%: — DOBU, MIL, LEVO

WARM SHOCK (low BP):

SvO2>70% NOR— (low BP)+ VASOPRESSIN
SvO2<709% LOW DOSE LEPI

PERSISTENT
CATECHOLAMINE-RESISTANT
SCHOCK

& & & &

REFRACTORY SCHOCK

ECMO




THE UPDATED 2007 GUIDELINES CONTINUL:

 TO EMPHASIZE EARLY USE
OF AGE - SPECIFIC THERAPIES:

LARGER FLUIDS
INOTROPE AND VASODILATOR THERAPIES
HYDROCORTISONE
AND ECMO

« ADEQUATE MONITORING
OF DRUG RESPONSL
IS RECOMMENDED
(PD VARIABILITY)




PERSPECTIVES FROM THE UPDATED 2007 GUIDELINES?

*I'HE ROLLE
OF CLINICAL PHARMACOLOGY (PD):

THE POTENTIAL ROLL
OF NEW SEPSIS-AND
TISSULE PERFUSION BIOMARKERS

IN DAILY PRACTICEL.

TO EVALUATEL
DRUG ADJUSTMENT

OR
DRUG DOSAGL

« THE ROLE
OF PHARMACOGENOMICS?




2009 Feb;37(2):666-88.
Clinical practice parameters for hemodynamic support of pediatric and neonatal septic shock:
2007 update from the American College of Critical Care Medicine.

2011 Dec;96(6):216-22. Epub 2011 Aug 3.

Which inotrope and when in neonatal and paediatric intensive care?

9

1994 Nov;27(5):345-67.

Pharmacokinetics of cardiovascular drugs i children. Inotropes and vasopressors.

b
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Dekuji Vam za pozornost
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