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Fallprasentation

10 Jahre, 50 kg, mannlich

keine Vorerkrankungen

Kinderambulanz Wien

« Fieber seit 3 Tagen

« guter Allgemeinzustand, Rachen etwas gerotet
« viraler Infekt, Konjunktivitis links

« Empfehlung: symptomatische Therapie

darauffolgender Tag abends Ambulanz
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Ersteinschatzung

Blickdiagnosedreieck (pediatric Assessment Triangle)

Vigilanz vermindert Allgemein- Atmung /

y spO2 78%
Atemarbeit

nicht ansprechbar zustand

Hautkolorit / Hautperfusion

Lippenzyanose

blass, zentralisiert -y 1 ritisch krankes Kind

Blutdruck nicht messbar
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Fall - Verlauf

ZVK-Anlage
Start Katecholamine beginnendes eskalierender
< Noradrenalin Mulitorgan- Katecholaminbedarf
Intubation versagen
Adrenalin
O—fp——0 O o< O - Ol e
PVK Volumengabe Ceftriaxon1g Transfer Initiales Labor Octaplas, Puffer Anfrage an
oH 7,0]'3'Gf\gctat 51 Antibiotikagabe 2dPICU CRP 17, Leukos 15, Stressdosis ~ ECMO-Zentrum

in der 1. Stunde

Plt 32, Kreatinin 3

Hydorcortison



Verlan - PICU AKH eskalierender

Katecholaminbedarf

25.3. 7 Uhr

VA-ECMO CVVHDF
O—

Kanulierung bis 27.3.

femoral

Venose Kanile V.
jugularis re (VVA-

Hirnodem, fehlende

27.3. cCT, CT-Angio

ausgeprdagtes diffuses
28.3. ECMO-Ende

intrakranielle Perfusion 80h
neurochirurgisches kein
Konsil — globaler Katecholaminbedarf

hypoxischer

ECMO) Hirnschaden
O O O=; O O3 o
Ubernahme  initiale BGA  RR-Stabilisierung  Pleuraerguss bds 273.16 Uhr  Therapieriickzug
Volumen, FFP, EK Aszites Sedierung 30.3. Extubation
Drainage beendet
instabil, hoher sLs e
Antlblotlka Elterngesprdch
Beatmungsaufwand,  Ceftriaxon, Blutkultur ) . .
zunehmender Meropenem, Strep agalactice (GBS) lenToddlogbosﬂk
Katecholaminbedarf Linezolid Strep pyogenes (GAS) EEG: fehlende hirneigene

elektrische Aktivitat
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Sepsis

Sepsis is a major cause of morbidity and mortality in the paediatric population and can be very challenging to

diagnose and manage

Practice Guideline > Pediatr Crit Care Med. 2020 Feb;21(2):e52-e106.
doi: 10.1097/PCC.0000000000002198.

Surviving Sepsis Campaign International Guidelines
for the Management of Septic Shock and Sepsis-
Associated Organ Dysfunction in Children



SEPTISCHER SCHOCK
ist ein KLINISCHER NOTFALL

For every hour a child remains in septic shock the mortality risk doubles. Care delivered in the first hour after
presentation or sepsis identification is crucial in ensuring the optimum outcome for the patient.



ROBERT KOCH INSTITUT

Welt-Sepsis-Tag >

AN SEPSIS DENKEN A SEPSISZEICHEN ERKENNEN

() () (89 (&) (&) (&)

Verwirrtheit, Kurzatmigkeit, schneller Puls, Fieber, feuchte Haut, Schmerzen,
Desorientiertheit  schnelle Atmung Herzrasen Schittelfrost Schwitzen, starkes Unwohlsein
Schwiche

rki.de/sepsis



Paediatric Sepsis

Recognition: A child with suspected or proven infection AND at least 2 of the following:

Core temperature < 36°C or > 38°C (observed or reported in previous 4 hours)
Inappropriate tachycardia (Refer to National PEWS)

Altered mental state (including: sleepiness / irritability / lethargy / floppiness)
Reduced peripheral perfusion / prolonged capillary refill / cool or mottled peripheries

Alert

Hypotension is a late, and often terminal, sign in paediatric septic shock.




Erhohtes Sepsis-Risiko

Reduce Threshold:

Some children are at higher risk of sepsis. You may cc

above. These include, but are not restricted to;
e Infants <3/12

Immunosuppressed / Immunocompromised / che g

Recent surgery

Indwelling devices / lines

Complex neurodisability / Long term conditions (may not present with high PEWS but
observations may vary from their baseline)

High index of clinical suspicion (tachypnoea, rash, leg pain, biphasic iliness, poor feeding)

Significant parental concern







Management algorithm

0 min




P Respond with Paediatric Sepsis 6 within 1 hour:
min

1. Give high flow oxygen

2. Obtain intravenous or intraosseous access and take blood tests:

- Blood cultures
- Blood glucose - treat low blood glucose
- Blood lactate (or gas)




Right leg

3~ Access Site

Femar

Tibia

m

Distal Tibia Tibia

‘.\Accoss Site




P Respond with Paediatric Sepsis 6 within 1 hour:
min
1. Give high flow oxygen
2. Obtain intravenous or intraosseous access and take blood tests:
- Blood cultures
- Blood glucose - treat low blood glucose
- Blood lactate (or gas)
3. Give IV or 10 antibiotics: Broad spectrum as per local policy
15 min
ideal
60 min
acceptable




Antibiotics in patients with

ongoing sepsis and septic shock

\ I 7
Ea;Rr'. ognifion o
" of sgﬂi:

Earlyand / // | \ \ Early and

adequate aggressive
source control haemodynamic
l support

Early and appropriate antibiotic therapy

Alert

In septic shock, do not delay antibiotic administration for specimen collection or testing
beyond ONE hour.




NDC 42023-168-01 RxOnly m

: Respond with Paediatric Sepsis 6 within 1 hour: _ s
0 min Adrenali g
1. Give high flow oxygen (epinephrinei ol ' \#
2. Obtain intravenous or intraosseous access and take blood tests: 30 mgﬁl]
- Blood cultures (1 mg/mL)
- Blood glucose - treat low blood glucose For Intravenous Inf
“. Intramuscular and.
- Blood lactate (or gas) Dilute Before Intray
3. Give IV or 10 antibiotics: Broad spectrum as per local policy NOT for Ophthalmic :" mons - 500 ml
If shocked: ELO-MEL isoton
Discard 30 days | - Infusionslésung
4. Consider fluid resuscitation: Discardon__/ =
- Titrate 20 ml/kg isotonic fluid over S - 10 min and repeat if neces: 30 mL Multiple
15 min ) : & !
- Aim to reverse shock — trend to normal heart rate, BP and periph LS Mosmoll, pHWert 60+,
ideal . . IPAR el
- assess for fluid overload after = 40 mli/kg fluids. Cicioieiee
1 2ur intravendsen Anwendung.
60 min - If no signs of fluid overload and remains shocked titrate further 20mis/kg fluid &a‘fl‘:;""'?%aﬁg.“ﬂ‘hfg‘;ﬁz‘%::n“;
e e
accaptable 5. Consider inotropic support early: g_egﬁ%{?sgége:%"nueiﬁ:ﬁ“
- Adrenaline (reconstitute whilst administering 3 fluid bolus. 0.3mg/kg in 50mls 5% I s g
dextrose. Commence 1ml/hr = 0.1mic/kg/min ). S J“Lﬂlﬂ!ll"ﬂuﬂﬂﬂm

- Can be given via peripheral IV or |0 access
6. Involve senior clinicians / specialists early
- Discuss with PICU if inotropes commenced




Prepare for intubation/ventilation
* May be required at any step

Alert

‘ ‘ AL Child may arrest from cardiovascular collapse on RSI /intubation.
PICU

Consider hydrocortisone for fluid refractory, catecholamine resistant
shock and suspected absolute adrenal insufficiency.

Rapid estimates: IM/IV

0—-6months 12.5mg 6 months —5 years 25 mg
5-10 years 50 mg > 10 years 100 mg

\ ' OR75-100 mg/mg/m2 IV




Poor response to therapy

-Check fluid responsiveness with colloids: can persist beyond the initial period
-Consider transfusion if haemoglobin < 10g/dl in children & < 12 g/dl in neonates

-Correct coagulopathy with FFP/Cryoprecipitate

= . L] BJ\Y; O 0P = O Qpe

-Double check other co-morbidities
Unidentified source with poor source control: necrotic tissue
Ammonia and Amylase/Lipase
Consider central line removal if suspected a source at initial presentation
Draining Pleural effusions if suspected to be infective

-Echocardiogram for peri-cardial effusions/ systolic or diastolic function and end-

diastolic volume

-Pneumothorax

-Optimising iCa particularly in neonates

-TFT particularly in neonates and children with T21

-Measure IAP (Increase MAP/diuresis if > 12 mmHg or consider peritoneal centesis/

-CRRT particularly with purpura and fluid over-load

-Consider white cell transfusion in severe neutropenia
-Consider plasma exchange in multi-organ failure with severe coagulopathy
-Consider ECMO (see ECMO guideline)




Persistent Catecholamine-resistant shock? Refractory Shock?

Evaluate Pericardial Effusion or Pneumothorax, ECMO
Maintain IAP < 12mmHg




Journal of K\
Clinical Medicine M D\P}
Review

Extracorporeal Membrane Oxygenation for Septic Shock in
Adults and Children: A Narrative Review

Lars Mikael Broman ?*(, Olga Dubrovskaja > and Martin Balik *




/

Key principles in managing severe sepsis or septic shock ‘ e‘p‘.

1. Early recognition

2. Rapid vascular access: Intravenous (1V) or intraosseus (10) access within 5 minutes

3. Empiric antibiotic therapy: as soon as possible after access obtained

4. Rapid, judicious, fluid resuscitation: 20ml/kg fluid boluses of isotonic crystalloids (e.g. Normal saline or Plasma-Lyte
148) or albumin 4%

5. Early initiation of inotropes via peripheral access if shocked and not fluid responsive. Transfer to PICU as soon as
possible

6. Source control (if possible): For example, to operating theatre as soon as stabilised if suspected abdominal source



SCHOCK ist ein KLINISCHER NOTFALL
friihzeitiges Erkennen und frithzeitiges Management

verbessern das Outcome




SHOCK
LIFE-THREATENING CONDITION




SHOCK

% CIRCULATORY FAILURE that IMPAIRS DELIVERY of
OXYGEN & NUTRIENTS to PERIPHERAL TISSVES

® |
@ & * EARLY STAGES
@ s COMPENSATORY MECHANISMS
|
can fail

7—~\AY
\% el

e o n @ * ORGAN FAILURE & DEATH







Frage ans Auditorium

Wie viele Schockformen gibt es?

A) vier
B) finf
C) sechs
D) sieben
E) acht

MEDIZINISCHE
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SHOCK
LIFE-THREATENING CONDITION

DISTRIBUTIVE HYPOVOLEMIC CARDIOGENIC OBSTRUCTIVE

EXCESSIVE COMPROMISE of  OBSTRUCTION
VASODILATION . MYOCARDIAL - FILLING HEART
- PERFORMANCE - ETECTING into

GREAT VESSELS

BLOOD FLOW

DISTRIBUTION l{ OUTPUT

A\ || OUTPUT

IMPAIRED ( N




Classification of Shock

Volume Output
Shift Loss Cardiac Extracardiac
Distributive shock Hypovolemic shock Cardiogenic shock Obstructive shock

Septic Capillary leakage Hemorrhagic Myocardial Myocardium Impaired diastolic  E.g., cardiac
(traumatic or Blood (whole) causes filling tamponade
nontraumatic)

Conductiol T Ventricular -
Anaphylactic Nonhemorrhagic Body fluids Arrhythmias 5y%?er%c ot afterload E.g. massive FE
5 Vascular tone (nontraumatic) (e.g., Gl loss)

Anaphylactoid dysregulation

Neurogenic : X Obstruction of E.g., tension
E[%T:;]s;?i%;rhag|c gagffr%?om burns) ValVUIar heart disease venous return pneumgthorax

Cardiac Obstruction

tamponade

Vasodilation Hypovolemia



SCHOCK ist ein KLINISCHER NOTFALL
friihzeitiges Erkennen und frithzeitige Therapie

verbessern das Outcome




Frage ans Auditorium

Was sind frihe Zeichen von Schock?

MEDIZINISCHE
UNIVERSITAT WIEN 34




Zeichen von Schock

* Friihe Zeichen
« krank wirkend -
« Tachykardie > 98 P. (aulRer bei Hypothermie)
« Tachyponoe

« RKZ > 2 sec oder flash capillary refill
« abnormaler Pulsdruck
« schmaler Pulsdruck - Herzversagen
« weiter Pulsdruck - septischer oder vasodilatatorischer Schock

« Spdte Zeichen
« arterielle Hypotension
« Anionenlicke bei metabolischer Azidose > 16 mEq/L
 erhohtes Laktat > 2 mmol/L






DISTRIBUTIVE
Vagodilatory-| | SVR

-sepfic shock/SIRS/TSS

- Anaphylaxis

- neurogenic chock

= Drug/foxin |

- Addisonian crisie EM@



BACKGROUND SUBCATEGORIES
* SYSTEMIC VASODILATION & || BLOOD

FLOW to VITAL ORGANS % SEPTIC SHOCK
~ BP DANGEROUSLY ||
% LOSS of BLOOD VOLUME through ~ END ORGAN DAMAGE
s CRYPTIC SHOCK

CAPILLARY LEAKAGE

% ANAPHYLACTIC SHOCK

it ~ ACVUTE SYSTEMIC REACTION
to ENVIRONMENTAL TRIGGERS

CAVSES

* SEPTIC SHOCK

~ BACTERIA — STAPHYLOCOCCUS AUREVS
& GROUP A STREPTOCOCCI
~ FUNG!

~ VIRUSES

¥ NEUROGENIC SHOCK

~ IMBALANCE between SYMPATHETIC
& PARASYMPATHETIC REGULATION =
of HEART & VASCULAR SMOOTH MUSCLE

# ANAPHYLACTIC SHOCK
~ CHILDREN —> FOOD PRODUCTS
~ ADULTS — INSECT VENOM
~ MEDICATIONS

SIGNS & SYMPTOMS

* TACHYPNEA n A
* TACHYCARDIA /( = ::
* HYPOTENSION

* ALTERED MENTAL STATUS

% NEVROGENIC SHOCK * SHORTNESS of BREATH _
~ TRAUMA to SPINAL CORD * COUGH 7
~ CEREBRAL ISCHEMIA * FEVER

~ SUBARACHNOID HEMORRHAGE =
~ MENINGITIS




HYPOVOLEMIC SHOCK
LIFE-THREATENING CONDITION

|} INTRAVASCULAR
VOLUME || VENOUS RETURN ShHoCk

——

|4 CARDIAC OUTPUT U

e
—-




BACKGROUND TREATMENT
* ORAL HYDRATION & DIET
e e e
i * IV FLUIDS

* BLOOD TRANSFUSION

CAVSES

* DEHYDRATION
* TRAUMA

* EXCESSIVE FLUID ACCUMULATION
between CELLS

% MEDICAL CONDITIONS:
~ RENAL DISEASE
~ CONGESTIVE HEART FAILURE




Cardiogenic Shock




CARDIOGENIC SHOCK
* LIFE-THREATENING CONDITION where HEART is
UNABLE to PUMP ENOUGH BLOOD to REST of BODY

| "~
ACUTE HYPOPERFUSION and HYPOXIA ).\
of the T|ssues 8 oac.nws " /)

| DESPITE ADEQUATE
[ INTRAVASCULAR VOLUME
‘<> in CARDIOVASCULAR SYSTEM

Erkennen:
« RKZ verlangert, erhdhtes Laktat

Management
« Katecholamine, Ursache beheben



M\,Vﬁrwﬁ,-\ Conduction disorders

Identify cause of CS
Acute myocardial infarction
Cardiac arrest
Ventricular / Supraventricular arythmia

Infectious disease
latrogenesis
Non-compliance

Key investigations for etiological assessment =
12-lead ECG, X-Ray, Laboratory tests \ ) Nﬂﬁ
Transthoracic +/- transoesophageal echocardiography |
Lung and pleural ultrasound
Tomography scan for Aortic syndrome or Pulmonary
embolism

Considering invasive hemodynamic monitoring
Arterial catheter
Transpulmonary thermodilution
Discussed pulmonary artery catheterization



=% m"bstructlve
shock



OBSTRUCTIVE SHOCK

* MECHANICAL OBSTRUCTION PREVENTS HEART
from FILLING PROPERLY or PUMPING enough
BLOOD through CARDIOVASCULAR SYSTEM

- | AMOUNT of OXYGENATED BLOOD
that REACHES TISSUES
> ACUTE HYPOPERFUSION

> TISSUE HVPO%




BACKGROUND

* ANATOMICAL OBSTRUCTION of the GREAT VESSELS of the HEART

L LEADS to [} VENOUS RETURN, 11 AFTERLOAD,
2 || CARDIAC OUTPUT

* LIFE-THREATENING CONDITION

SUPERIOR
VENA CAVA

. PULMONARY
VESSELS

\I\\
} \"-‘ \\J

INFERIOR

SIGNS & SYMPTOMS
VENA CAVA |

* RESPIRATORY DISTRESS \/;\ }/ AN
* TACHYCARDIA )

* HYPOTENSION

* TACHYPNEA

* AIR HUNGER CAUSES

%* CHEST PAIN * BLOCKAGE of the PULMONARY VASCULAR

* DILATED & ENGORGED ::EEFE'P —> ALTERED BLOOD FLOW from RIGHT
NECK VEINS

~ SIGNIFICANT PULMONARY EMBOLISM
~ SEVERE PULMONARY HYPERTENSION

* EXTRINSIC MECHANICAL COMPRESSION of the
GREAT VESSELS — ALTERED CARDIAC OUTPUT

~ TENSION PNEUMOTHORAX

~ PERICARDIAL TAMPONADE

~ RESTRICTIVE CARDIOMYOPATHY
~ CONSTRICTIVE PERICARDITIS

\}\l



General Treatment Principles

I Fluids
(1 CVP)

\asopressors
(T SVR)

Inotropes
(T Contractility)

Hypovolemic +

Distributive -

Temporary
use only

Cardiogenic

Obstructive




Ziele der Schocktherapie

« Normalisierung des klinischen, hamodynamischen und biochemischen Derangements

« Klinisch
* Nicht-toxisches Aussehen, adaquater neurologischer Zustand
« Atemfrequenz, Temperatur, RKZ < 2 sec
« Harnrate > Tml/kg/h

« Hamodynamik und Sauerstoffverbrauch
« Herzfrequenz, Perfusionsdruck/Blutdruck
« SvO2 Sattigung >70%
* Verbesserter Herzindex (Cardiac index Cl) r

« Biochemisch
« Anionenliicke < 16 mEq/L
« Laktat < 2 mmol/L
* Normoglykamie




Team Sport




SCHOCK ist ein KLINISCHER NOTFALL
friihzeitiges Erkennen und frithzeitige Therapie

verbessern das Outcome




SCHOCK - Take home message

-

Rasches Erkennen

« Klinische Zeichen

Rasche Therapieeinleitung
« > ZEIT!I

Schockformen

Therapieziel - Normalisierung
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Vielen Dank fur lhre
Aufmerksamkeit

Dr. Anna Aichinger

Universitatsklinik fur Kinder- und Jugendheilkunde, Padiatrische Intensivstation (PICU)

anna.a.aichinger@meduniwien.ac.at



