Neonatal Hypotension Reference

Clinical Signs:
Low blood pressure Tachycardia Low Blood Categorize
Low pH Hypoxemia - Flow State - Pathophysiology
High lactate Delayed capillary refill Suspected
Low urine output Poor perfusion
/ VSVR/ 1 leakage \ Circulatory Failure
(low diastolic BP) ~Afterload/vPreload (low diastolic BP)
Hypovolemia (Low Systolic BP) 1°/2° Cardiogenic Shock
Septic Shock (Warm) Asphyxia and cooling Pneumothorax
NEC Early Sepsis (Cold Shock) Tamponade
PDA Pulmonary Hypertension* Arteriovenous Malformation

IVH/significant bleed

K Post-op 3™ Spacing j

C Management Plan )
l l l

Principles of Therapy:

o Improve LV filling o Improve contractility o Address underlying disease
o Increase SVR o Reduce SVR o Restore circulation

l | |

Vasoactive Medications to Consider Following Volume Support**:

[ 1°%: Norepinephrine ] [ 1s': Epinephrine ] [ 1% Epinephrine ]
Other Potential Considerations:
o Hydrocortisone*** o Hydrocortisone*** o Hydrocortisone***
o Epinephrine o Dobutamine o Vasopressin

o Dopamine o Vasopressin o Norepinephrine




e *Consider avoiding the use of dopamine if pulmonary hypertension is also present

e **Consider volume support (10ml/kg of normal saline, packed red blood cells, or fresh frozen plasma
depending upon clinical scenario) with a history of blood loss or if using an inodilator like milrinone
with associated hypotension

e ***Consider hydrocortisone 1 mg/kg q6-8h IV if unresponsive to a single vasoactive agent (earlier if
history of adrenal insufficiency or clinical concerns for current adrenal insufficiency (ie extreme
prematurity))

e Do nottreat a single indicator of low blood flow state in isolation, unless strong clinical evidence of
antenatal event

e Centralintravenous access should be obtained- side effects of vasoactive agents can have

cutaneous effects
o Can start with PIV or low-lying UVC until central access can be achieved

e Invasive arterial access should be obtained to monitor BP if on vasoactive agent

e Interpret cuff BP with caution in extremely preterm neonates

e Early echocardiogram is advised for neonates in hypotensive states. Once physiology on
echocardiogram is identified, vasopressor choice should be tailored to the patient's specific
physiology

e For CDH-associated hypotension, please see CDH guideline for recommendations

e Milrinone is often discussed with the vasoactive agents. While milrinone is often indicated for
afterload reduction in several disease states, it is not used to treat hypotension. Milrinone’s use still

may be indicated in a hypotensive state, and volume support or another vasoactive medicine listed
above may be needed to treat the subsequent low blood flow state.

e Oversedation is a frequent etiology of lower blood pressures. Consideration should be made to wean
sedation as appropriate to support improved blood flow state provided adequate sedation is
maintained. If sedation is weaned, and a low blood flow state is persistent, consideration for volume
support and/or vasoactive medications may be indicated following the above physiologic
recommendations.

Blood Pressure Reference Ranges for Preterm Neonates

Gestation Sys 3% Dias 3% Mean 3%
24 32 15 26
25 34 16 26
26 36 17 27
27 38 17 27
28 40 18 28
29 42 19 28
30 43 20 29
31 45 20 30
32 46 21 30
33 47 22 30
34 48 23 31
35 49 24 32
36 50 25 32




Neonatal Continuous Infusion Titration Table

HR = heart rate
CO = cardiac output
BP = blood pressure

SVR = systemic vascular resistance
PVR = pulmonary vascular resistance

Typical Typical Soft Physiologic Effects
Drug Starting Dose Dose Titration I'ncre'mental Maximum
Titration Rate (consider adding
Dose Range another agent)
HR | SVR | PVR | CO BP
. 2 2-20 . . 15
- - o N = ~ ©
Dobutamine mcg/kg/min | mcg/kg/min 1-2 mcg/kg/min 5-15 minutes mcg/ke/min
Indication-
Dose-dependent
Dopamine dependent 2-20 . 1-5 mcg/kg/min 5-15 minutes 15 . (see table below)
(see table | mcg/kg/min mcg/kg/min PO
below)
0.01-1
. . 0.01-0.05 . 0.01-0.05 . 0.5
- o " A » »
Epinephrine mcg/kg/min mcg/kg/min mcg/kg/min 5-15 minutes mcg/kg/min
Norepinephrine 0.01-0.05 0.01-2 0.01-0.05 515 minutes 0.5 N SN u= | om |
pinep mcg/kg/min | mcg/kg/min mcg/kg/min mcg/kg/min
Phenylephrine 0.1-0.5 0.1-2 0.2 mcg/kg/min 5-15 minutes | 1 mcg/kg/min | & | 2~ | 212 v M
mcg/kg/min | mcg/kg/min
0.3 0.1-10 0.1-0.3 1
Vasopressin milliunits/kg | milliunits/kg L . 15-60 minutes | milliunits/kg/ | © ~ V/= v t
. . milliunits/kg/min .
/min /min min
Mitrinone 0.25 0.125-1 0.125 . 0.75
*Not a . . . 15-30 minutes . < v 2% "M e
mcg/kg/min | mcg/kg/min mcg/kg/min mcg/kg/min

vasopressor*




Vasopressor Medication Pearls

Medication Pearls
Dobutamine o Useful for physiologic states where main issue is bradycardia without any
hypotension, therefore, typically not helpful when in septic shock
o Not a strong vasopressor and do not recommend using alone as sole vasopressor
Indication-dependent dosing:
o 2-5mcg/kg/min is the dosing used for renal perfusion (main receptor stimulation is
dopamine)
o 5-10 mcg/kg/min is the dosing used for cardiac assistance (main receptor
. stimulation is beta)
Dopamine L . . .
o 10-20 mcg/kg/min is the dosing used for blood pressure assistance (main receptor
stimulation is alpha)
Dose-dependent physiologic effects:
o 2-5mcg/kg/min: HR ©, SVR v, CO ™, BP ¥
o 5-10 mcg/kg/min: HR , SVR &, CO *, BP &
o 10-20 mcg/kg/min: HR ~, SVR ++, CO ™, BP t
Epinenhrine o Best empiric vasopressor for most indications, including septic shock, due to its
pinep widespread effects on all physiologic responses (HR, BP, CO, SVR, etc.)
o Strongestrecommendation/indication for use is heart failure with confirmed
reduced ejection fraction
Milrinone o Notrecommended for use in hypotensive states such as septic shock due to

vasodilating properties
o Notrecommended for use in renal failure (or dose reduce if must be on milrinone)
due to drug accumulation resulting in vasodilation and hypotension

Norepinephrine

o Bestvasopressorto choose for septic shock, especially if hypotensive with no major
bradycardia or heart failure concerns, based on the receptors it acts on

Phenylephrine

o Generally, not very effective for increasing blood pressure; can consider as an
adjunctive vasopressor if needed

o Avoid if patient has reduced ejection fraction as it can decrease cardiac output
further

o Often notused in the NICU, though may be used in a neonatal patient by
Anesthesia/PICU

Vasopressin

o Avoid if patient has reduced ejection fraction as it can decrease cardiac output
further

o Do not use as monotherapy for septic shock or hypotension; works best as an
adjunctive therapy with norepinephrine or epinephrine




References:

Nuntnarumit P, Yang W, Bada-Ellzey HS. Blood pressure measurements in the newborn. Clin
Perinatol. 1999 Dec;26(4):981-96, x. PMID: 10572732.

Nissimov S, Joye S, Kharrat A, Zhu F, Ripstein G, Baczynski M, Choudhury J, Jasani B, Deshpande P, Ye
XY, Weisz DE, Jain A. Dopamine or norepinephrine for sepsis-related hypotension in preterm infants:
a retrospective cohort study. Eur J Pediatr. 2023 Mar;182(3):1029-1038. doi: 10.1007/s00431-022-
04758-4. Epub 2022 Dec 22. PMID: 36544000.

Sarafidis K, Verykouki E, Nikopoulos S, Apostolidou-Kiouti F, Diakonidis T, Agakidou E, Kontou A,
Haidich AB. Systematic Review and Meta-Analysis of Cardiovascular Medications in Neonatal
Hypotension. Biomed Hub. 2022 Jun 14;7(2):70-79. doi: 10.1159/000525133. PMID: 35950013;
PMCID: PMC9251481.

Mullaly R, El-Khuffash AF. Haemodynamic assessment and management of hypotension in the
preterm. Arch Dis Child Fetal Neonatal Ed. 2024 Feb 19;109(2):120-127. doi: 10.1136/archdischild-
2022-324935. PMID: 37173119.

Siefkes HM, Lakshminrusimha S. Management of systemic hypotension in term infants with
persistent pulmonary hypertension of the newborn: an illustrated review. Arch Dis Child Fetal
Neonatal Ed. 2021 Jul;106(4):446-455. doi: 10.1136/archdischild-2020-319705. Epub 2021 Jan 21.
PMID: 33478959; PMCID: PMC8217132.

McNamara PJ, Giesinger RE, Lakshminrusimha S. Dopamine and Neonatal Pulmonary Hypertension-
Pressing Need for a Better Pressor? J Pediatr. 2022 Jul;246:242-250. doi:
10.1016/j.jpeds.2022.03.022. Epub 2022 Mar 18. PMID: 35314154.

Peeples ES, Comstock BA, Heagerty PJ, Juul SE; Preterm Erythropoietin Neuroprotection (PENUT)
Trial Investigators. Blood pressure values and hypotension management in extremely preterm
infants: a multi-center study. J Perinatol. 2022 Sep;42(9):1169-1175. doi: 10.1038/s41372-022-
01425-2. Epub 2022 Jun 17. PMID: 35715600.

Dempsey EM, Barrington KJ, Marlow N, O'Donnell CP, Miletin J, Naulaers G, Cheung PY, Corcoran D,
Pons G, Stranak Z, Van Laere D; HIP Consortium. Management of hypotension in preterm infants (The
HIP Trial): a randomised controlled trial of hypotension management in extremely low gestational age
newborns. Neonatology. 2014;105(4):275-81. doi: 10.1159/000357553. Epub 2014 Feb 27. PMID:
24576799.

Dempsey E, Rabe H. The Use of Cardiotonic Drugs in Neonates. Clin Perinatol. 2019 Jun;46(2):273-
290. doi: 10.1016/j.clp.2019.02.010. Epub 2019 Mar 30. PMID: 31010560.



