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Hipotensao e prematuridade



Diagnostico

perda da auto-regulacao do fluxo sanguineo

Definicao estatistica — média e mediana por
idade gestacional — critica poucos incluidos

MAP menor que 30 mm Hg — informacao
NIRS

Eco funcional —fluxo da cava superior

MAP associada a debito urinario, perfusao e
niveis séricos de lactato



Diagnhostico
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Proposed relationship between blood flow and mean blood
pressure in the cerebral circulation of the preterm neonate
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The flat portion of the curve represents the autoregulatory plateau. The upper threshold is not known. Below the lower threshold, which is
thought to be around 30 mm Hg, blood flow falls more in proportion to blood pressure. The critical closing pressure (CrCP) depends on arterial
elasticity and intracranial pressure. The ischemic threshold is assumed to be around 50% of resting blood flow but the blood pressure at the
ischemic threshold is not known. Adapted with permission, Early Human Development?.
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Circulacao no pré-termo

Preload-

Afterload

Contratilidade

Frequencia cardiaca maior

Shunts forame oval e canal arterial



Dopamina
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Dose-dependent Effects of Dopamine in Neonates*

* Without adrencreceptor down-regulation
* Demonstrated effects in preterm neonates

Dopamine Receptors
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DOPAMINE
More homogenously distributed

Beta Receptors

More homogenously distributed

* Vasodilateon in kidneys®,
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* Increase in GFRY
* Diirect renal tubular effects®
* Positive inotropy

* Endocrine effects”

« Vasoconstriction”

* Positive motropy®

* M etabolic effects®
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« Positive inotropy®
{direct and indirect )
* Positive chronotropy *
+ Peripheral vasodilation
= Metabolic effects”
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In the preterm neonate, low doses of dopamine stimulate the dopaminergic receptors. At low-to-medium doses, effects of alpha-adrenergic
receptor stimulation also appear. At medium-to-high doses (>8-10 ,, g/kg/min), effects of both beta- and alpha-receptor stimulation

dominate the hemodynamic response to the drug.?* However, this response is influenced by several factors (state of cardiovascular
adrenergic receptor expression, etc) regulated by the level of maturity and disease severity.®
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Dobutamina

Figure 4.
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Cardiovascular Effects of Dobutamine Neonates*®

* Without adrenoreceptor down-requlation
* Demoaonstrated effects in preterm negnates

* Positive inotropy * (direct)
» Diecreased my ocardial
comp liance {diastolic)

flg/min Beta Recepiors
= 5 pg'™ P R — + Improved myocardial QO
More homopenously distributed | = Positive chronotropy *
* Penp heral vasodilation®
x \_ » Metabolic effects
DOBUTAMINE
LS
-

* Positive inotropy *
4 Irph“ RE{EF"””'. ""-—F = Decreased miyocandial

comp liance (diastolc)

>
= ke,
Einin More homopenously distributed

* Vasoconstriciion

In the preterm neonate, dobutamine increases cardiac output and exerts a variable degree of a peripheral vasodilatory effect.®3 =¥ The
cardiovascular response is influenced by several factors {state of cardiovascular adrenergic receptor expression, etc) regulated by the level

of maturity and disease severity.®
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Epinefrina

Figure 3.
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Cardiovascular Effects of Epinephrine Neonates*

* Without adrenoreceptor down-requlation
* Demonstrated effects in preterm neonates
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* Metabolic effects®

In the preterm neonate, at low-to medium doses of epinephrine administration, effects of beta- and alpha-adrenergic receptor stimulation
become apparent.? The cardiovascular response is influenced by several factors (state of cardiovascular adrenergic receptor expression,
etc) regulated by the level of maturity and disease severity.®
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Drogas vasoativas

Table 2

Estimated relative cardiovascular receptor stimulatory effects of inotropes, lusitropes, and
Vasopressors

Adrenergic. anaminergic. and Vasopressin Receptors

Vascular Vascular Cardiac Cardiac Vascular/Cardiac  Vascular

Phenylephrine ++++ 0 + 0 0 0
MNorepinephrine ++++ O/ + ++ ++++ 0 0
Epinephrine ++++ ++++ ++ ++++ 0 0
Dopaming® ++++ ++ ++ +++ ++++ 0
Dobutamine® +/0 ++ ++ ++++ 0 0
lsoprenaline 0 +++ 0 ++++ 0 0
Vasopressin 0 0 0 0 0 ++++
PDE-NI inhibitors 0O 0 0 0 0 0
PDE-V inhibitors 0 0 0 0 0 0

Abbreviations: a/a/p/fa subtypes of - and p-adrenoreceptors; DA, dopamine; DOB, dobut
amine; PDE, phosphodiesterase enzyme; PDE-III inhibitors used in necnates, amrinone, milrinone;
PDE-V inhibitors used in neonates, sildenafil, V., vasopressin receptor expressed in the
vasculature.

* Dopamine also has serotoninergic actions.

° Efficacy of dobutamine is independent of its affinity for adrenoreceptors.



Rating System for the Hierarchy of
Evidence

Level I: Evidence from a systematic review or meta-
analysis of all relevant randomized controlled trials

(RCTs) or evidence-based clinical practice guidelines
based on systematic reviews of RCTs

Level II: Evidence obtained from at least one well-
designed RCT

Level lll: Evidence obtained from well-designed
controlled trials without randomization

Level IV: Evidence from well-designed case-control and
cohort studies

Level V: Evidence from systematic reviews of descriptive
and qualitative studies

Level VI: Evidence from a single descriptive or
qualitative study

Level VII: Evidence from the opinion of authorities or
reports of expert committees



Principios gerais para tratamento

1- Hipotensao em recem-nascidos deve
ser tratada baseada na etiologia da
hipotensao — Nivel de evidéncia VI

2- Em geral, ndo esta indicado expansao
de volume em recem-nascidos em choque.
Na maioria das vezes estes RN nao sao
hipovolemcimos . Nivel de evidencia |

3- RN com DPP ou outras perdas de
volume irao necessitar de volume e soro
fisiologico, ringer, sangue O negativo pode
ser usado e admisntradoem 5 a 10
minutos- 10 ml/Kg. Albumina ndo é
recomendada para expansao — Nivel de
evidencia V

3- Dopamina deve ser considerada a
primeira droga a ser utilizada quando a
causa da hipotensao é desconhecida. Nivel
de evidencia |

4- Dobutamina deve ser considerda como
primeira escolha quando houver
eV|denca|s de disfuncao miocardica — Nivel

Hféi,é‘?ﬁ WES | OvidSP

New NANN Practice Guideline: The Management of
Hypotension in the Very-Low-Birth-Weight Infant.
Vargo, Lyn; PhD, RN; Seri, Istvan; MD, PhD

Advances in Neonatal Care. 11(4):272-278, August 201
DOI: 10.1097/ANC.0b013e318229263c

Practice Recommendation Level of | Referen
Evidence
1. Hypatension in VLBW infants should be treated on the basss of the etiology of the hypotension whenever an | VIl 15, 16, 17
euoiogy 1S known
Rationale; It is generally agreed by experts that adequate treatment of blood pressure requires identification
of the primary factor leading to the hypotensio
2. In general, the y use of volur n with normal saline, fresh frozen plasma, albumin, plasma | 18,19
substitute, or blood in VLBW infe ension is not recommended
Rationale: Evidencs that VLBW infants with hypgiension benefit from volume expansion is insufficent, asis | VIl 15, 16
evidence 10 ansior ' The majority of
VLEW infants who a hlo ﬂrl volume "'
3n le"' f s with evidence of placenta bruption, blood mss from the ¢ cal cord, fetal anemia, | VIl 20 0%
or evidence of fetal-maternal transfusion, the administration of a volume expander such as normal saling, ringers
actate, or 0 Ah-negative blood may be used as an instial dose of 10 2 over 5-10 minutes. This dose
may be repeated.” Albumin is not generally recommended for use as a volume expander in VLBW infants
Rationale: In VLW infants with evidence of blood Inss, the effective circulating blood volume may be
decreased, which can result in hypotension. Volume expansion will restore normal intravascular volume,
ncrease preload, and thus increase cardiac output in a hypavolemic baby.”* #* Use of albumin is not generally
recommended because of the incre: isk of infection (it is a blood peoduct); also, the cost of isotoni saline
s approxemately one-fifth the cost of 4.5% human albumin
4. Dopamine, carefully titrated to the optimum hemodynamic response, should be considered prior to | 24
dobutamine for treatment of hypotension alone in VLBW infants when the cause of hypotension is unknown. I 25,26
Rationale: Dopamine is more effective than dobutamine for treating hypotension in premature infants
Oopamine does n r to affect the incidence of severe periventricular hemorrhage, periv
ieukomalacia, or tachycardia. Cautious stepwise increases in dopamine in hypotensive VLBW inf
not assoc with an abnormal newrologic picture, combined adverse outcomes |death, cerebral palsy, or
profound neurodevelopmental delay), or developmental delay.
5. In VLBW infants with hypotension and LS8F during the first posinatal day caused by the immature | 27
n's inability to pump against the sudden increased peripheral resi at swith the Vil 2

ction is caused by the VLBW infant’s decrease in cardiac output
striction of the immature forebrain
Wice in r‘unuz"“hlnud pr f

of the placenta {myocardial dysf
en faced with an increase in penpheral resistance) and vas
nine may be considerad the initial t
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the sudden increasad peripheral resis
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by p omoting systemic vasadilat
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New NANN Practice Guideline: The Management of
Hypotension in the Very-Low-Birth-Weight Infant.
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deve ser considerada. Nivel VII

Practice Recommendation Level of | Reference(p)
Evidence

vil 28,29, 30

d to myocardial d
be treated with a va:
istriction as well as

late phase of sepsss 1s

7- Epinefrina pode ser tao efetiva quanto a
dOpmaina mas OS ConheCimentos SObre Sua knowledge about ep ».;;:,hr ne’s effect on systemic hlnndd“lnu is limited “ /1‘: S
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8- O uso de hidrocortisona deve ser W i
reservado para choque refratario . De i Vs b Havt koo
preerencia deveria ser obtido um nivel de ottt s e ey
cortisol antes do uso. Nivel de evidencia | e |
I I \I' :; 44,45, 46
9- Dexametadona esta associada a paralisia 1
cerebral e seu uso deve ser reservado Nivel | |
nfants demonstrated that miliinone did no nt LSBF in these infants. No
pamine (or other vasopressor-inotropes) for the treatment of V 48
s arteriosus (PDA) in VLBW infants is scant V 49
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Algarithm for Treatment of Hypotension in the VLEW Infant
During the First 3 Days of Postnatal Life

Cansidar traatmant with
ngrmal saline, lactated
ringars, or whole biood,
Begin with 10mikg.
May rapaat dose.

WLEW infant with
Frypatansion

Ibgntify cawse of

hypatension,

N\

:

Consader treatment with
cargfully titrated
doparmine,

Consader first-line Congider firstding Caonsider finst-ine
treatment with canefully treatment with carafully treatment with carafully
titratad dobutamine. titrated dopamine. titrated dopaming.
Consider secondHing Consider second-line Considar secondHine
treatrmant with treatment with carafully treatment with carefully
dopaming et caneluly titrated epineghrine. titrated dobwtlarmine, If
titrated low doses, ineffactive, conader
‘Ir switching to epinephring.
: 7
If hypotension parsists, For tefractory
considar tragtment with hypotension, consider
carefully tivatad traatmant with low-dase For raira:.:hw )
apinaphrine Iydrocortisone hypotension, consider
idiscantinue depaminal {basaling lower serum trestmant with low=dose
: cortisol level may identily hydrocortisone
patients at higher risk for {beseline lower serum
complications), cortisol kevel may identify

patients at higher risk for
complications).




Outras drogas

e Milrinona
* Vasopressina
* Noradrenalina



Vasopressina

Abstract - Send to: -

J Pediatr. 2015 Apr;166(4):850-5. doi: 10,1018/ jpeds.2014.12.027. Epub 2015 Jan 25.

Vasopressin versus dopamine for treatment of hypotension in extremely low birth weight infants: a randomized,
blinded pilot study.

Rios DR, Kaiser JRZ.

@ Author information

Abstract

OBJECTIVE: To evaluate vasopressin vs dopamine as initial therapy in extremely low birth weight (ELBW) infants with hypotension during the first 24
hours of life.

STUDY DESIGN: ELBW infants with hypertension < 30 weeks' gestation and = 24 hours old randomly received treatment with vasopressin or
dopamine in a blinded fashion. Normotensive infants not receiving vasopressor support served as a comparison group.

RESULTS: Twenty ELBW infants with hypertension received vasopressin (n = 10) or dopamine (n = 10), and 50 were enrolled for comparison. Mean
gestational age was 25.6 + 1.4 weeks and birth weight 705 + 154 g. Response to vasopressin paralleled that of dopamine in time to adequate mean
blocd pressure (Kaplan-Meier curve, P = .886); 90% of infants in each treatment group respended with adequate blood pressure. The vasopressin
group received fewer doses of surfactant (P < .05), had lower PaCO2 values (P < .05), and were not tachycardic (P < .001) during vasopressin
administration, compared with the dopamine group.

CONCLUSIONS: Vasopressin in ELBW infants as the initial agent for early hypotension appeared safe. This pilot study supports a larger randomized
controlled trial of vasopressin vs dopamine therapy in ELBW infants with hypotension.

Copyright © 2015 Elsevier Inc. All rights reserved.

PMID: 25641242 [PubMed - in process] PMCID: PMC4380753 [Available on 2016-04-01]
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Study of Dopamine Versus Vasopressin for Treatment of Low Blood Pressure in Low Birth Weight Infants

This study has been completed. ClinicalTrials.gov ldentifier:

NCT01318278
First received: March 16, 2011

Sponsor:

Baylor College of Medicine

Last updated: February 24, 2015

Collaborator:

Last verified: February 2015
Thrasher Research Fund

History of Changes

Information provided by (Responsible Party):
Danielle Rios, Baylor College of Medicine

Full Text View = TabularView  Study Results Disclaimer

Active Comparator: Dopamine treatment

Dopamine treatment beginning at 5 mcg/kg/min and titrated by 5 meg/kg/min to
effect up to maximum of 20 mcg/kg/min

Active Comparatnr: Vasopressin treatment

Arginine Vasopressin treatment beginning at 0.01 units/kg/hr and titrated up by
0.01 units/kg/hr to effect up to a maximum of 0.04 units/kg/hr

Resources About This Site
Text Size ~
Return to List Next Study »
[Z] How to Read a Study Record
e ——

Assigned Interventions

Drug: Dopamine

dopamine at low/medium/and high dose (5, 10, 15, and 20 mcg/kg/min) given
IV as a continuous infusion, titrated up for efficacy

Other Name: Dopamine Hydrochloride

Drug: Arginine Vasopressin
vasopressin at low/medium/and high dose (0.01, 0.02, 0.03, or 0.04 units/kg/hr)
given IV as a continuous infusion, titrated up for efficacy
Other Names:
« Vasopressin
« Antidiuretic Hormaone (ADH)
» Pitressin (US brand name)
» Pressyn;Pressyn AR (Canadian brand names)
« Argipressin



Milrinone

rFubpyea.gov | PubMed 3 | Search

LIS Mational Library of Medicine

Mational Institutes of Healin Advanced

Abstract - Send to: -

J Pediatr. 2009 Feb;154(2):188-85. doi: 10.1016/]. jpeds.2008.07.055. Epub 2008 Sep 25.

Randomized trial of milrinone versus placebo for prevention of low systemic blood flow in very preterm infants.
Paradisis M1, Evans N, Kluckow M, Osborn D.

# Author information

Abstract
OBJECTIVE: To assess the effectiveness of early prophylactic milrinone versus placebo for prevention of low systemic blood flow in high-risk preterm
infants.

STUDY DESIGN: Double-blind randemized placebo controlled trial of milrinone (leading dese 0.75 micreg/kg/min for 3 hours then maintenance 0.2
microg/kg/min until 18 hours after birth) versus placebo. Infants born <30 weeks gestational age and <6 hours of age were eligible and were monitored
with serial echocardiography, head ultrasound scanning, and continuous invasive blood pressure. Primary outcome was maintenance of superior vena
cava [SVC) flow > or =45 mU/kg/min through the first 24 hours. The exit criterion was hypotension unresponsive to volume and inotropes.

RESULTS: Ninety infants were enrolled, equal propertiens maintained SVC flow = or =45 mLU/kg/min after treatment commenced. Ne significant
difference was observed in SVC flow, right ventricular output, and blood pressure during the first 24 hours; or grades 3 to 4
periventricular/intraventricular hemerrhage and death. Heart rate was higher and constriction of the ductus was slower in the infants randomized to
milrinone.

COMCLUSIONS: Milrinone did not prevent low systemic blood flow during the first 24 hours in very preterm infants, and no adverse effects were
attributable to milrinone. Use of a preventative treatment with rescue model allowed comparison of an inotrope with placebo in this high-risk group of
infants.
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