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Pathophysiology-Based Approach
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Hypovolemia Poor contractility High afterload
Diastolic dysfunction Hyperdynamic myocardium Low afterfoad

Volume overload




Vascular Tone

 VVasodilation is one of the most frequent cases of shock in neonates
« Sepsis, necrotizing enterocolitis

« Decrease in vascular tone most often due to dysregulated production of local
nitric oxide and direct vascular cytokine effect
» Decrease in perfusion pressure
« Hypotension develops despite normal or elevated CO

« Preterm infants who do not survive shock only significantly dropped CO prior
to death

* Gram-negative sepsis and late stages of septic shock also cause myocardial
dysfunction
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Pharmacology of Hypotension

renergic and vasopressin receptors




Vasoactive Medications

Isoproterenol
Dopexamine
Dobutamine

Dopamine

Epinephrine

Norepinephrine

Phenylephrine




Normal Saline Bolus
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Dopamine
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n-inotropy, chronotropy, peripheral vasodilation



Dopamine-Clinical Considerations

» At least 50% of positive inotropic effects caused by inducing release of
norepinephrine (NE) stores in the peripheral sympathetic nerve endings in the

myocardium
» Myocardial NE depletes within 8-12 hours

« Dopamine in the premature neonates

» Decreased NE stores

» Immature expression of alpha, beta receptors—> alpha receptors likely to be
activated at low-to-medium doses

« Cardiovascular adrenergic receptor expression regulated by corticosteroids,
higher risk of vasopressor-dependence with adrenal insufficiency






Dopamine-Cardiac Output




Dopamine-Pulmonary Vasculatu




Dopamine Dosing Information
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Epinephrine
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Vasopressin Dosing Information

lamine requirement, but more side effects
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Kg/min every 15-30 minutes

U odium (hyponatremia), weight gain, urine
), liver enzymes




Norepinephrine

« Endogenous catecholamine that activates alpha 1,2 and beta 1 receptors
* |[ncreases systemic vascular resistance>>pulmonary vascular resistance
 |[ncreases cardiac output by increasing contractility via beta 1 receptors

 First-line treatment for septic shock in adult patients

* Neonatal data

» Sepsis: increased MAP, decreased oxygen requirement, improved tissue
perfusion

« PPHN: produced pulmonary vasodilation, decreased oxygen requirement,
Increased cardiac output, improved blood flow to lungs without evidence of
peripheral ischemia
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Biophysical Effects of Asphyxia
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Hypothermia Rewarming
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Hypothermia Cardiovascular Effects

« TH alone is not associated with increased risk of hypotension
* Normal or slightly increased BP related to hypothermia-induced vasoconstriction

» Reduction in heart rate after TH leads to 60-70% decrease in LV output
compared to normothermic controls

» Often sufficient because of decreased metabolic activity

* Sinus bradycardia
» Slowed diastolic repolarization in SA node
» Diminished influence of sympathetic autonomous nervous system on heart rate

 Normal heart rate despite low temperature may reflect subclinical
systemic hypoperfusion and contribute to ongoing brain injury



Hypothermia Pulmonary Vascular Effects




Hypothermia Pulmonary Vascular Effects
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Effects of Rewarming

« Augmentation of cardiac output and systolic blood pressure + concurrent
decrease in systemic vascular resistance and DBP

» Overall reduction in mean BP by ~8 mmHg

» Changes in drug volume of distribution, metabolism, and clearance
» High Vd medications mobilized from sequestered tissue and can have
exaggerated effects during rewarming
» Adjustment of cardiovascular medications

« CNS hemorrhage during rewarming associated with greater degree of
hemodynamic instability

» Avoid iatrogenic hypertension and excessive unregulated cerebral blood flow



Clinical Considerations/Confounders

Heart rate

Blood pressure

Color

Capillary refill time

Lactate

Blood gas
Urinary output

Sinus bradycardia

Increased DBP
Decreased SBP
Pallor
Prolongation

Lactic acidosis

Metabolic acidosis
Oliguria or Anuria

Decreased SA node
repolarization

Systemic vasoconstriction
Decreased cardiac output
Decreased skin perfusion
Decreased skin perfusion

Lactate washout after
initiation insult, sequestering

Residual perinatal acidosis
Acute renal injury
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Treatment of Hypotension with HIE

Table V. Echocardiography findings, pathophysiology, and suggested therapy in neonates with HIE and hemodynamic

instability™

Clinical presentation  Echocardiography findings Management principles

Suggested management

Low SAP, normal LV/RV systolic dysfunction {+) Inotropy
oxygenation

Low SAP, impaired PPHN Pulmonary vasodilation and
oxygenation TSBF

LV dysfunction + PPHN (+) inotropy, maintain R
— L ductal shunt to support

SBF

RV dysfunction + PPHN {+) Inotropy, reduce RV
afterload, maintain adequate
RV preload

1st line: dobutamine

2nd line: epinephnne

- Hydrocortisone (if refractory)

1st line: iND, optimum ventilation

2nd line: vasopressin or norepinephrine

- PGE; (if restrictive DA)

- Hydrocortisone (if refractory)

1st line: dobutamine, PGE; (if

restrictive DA)

2nd line: epinephrine (caution if severe oxygenation failure)
- Hydrocortisone (if refractory)

1st line: dobutamine, INO

2nd line: PGE; (if restrictive DA) 3rd line: vasopressin or norepinephrine
- Hydrocortisone (if refractory)
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