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1. PURPOSE:

1.1 To guide and provide information to improve and standardize caring and management of the neonates
with hypotension depend on the best available evidence in the literatures.

1.2 Deviation from the guidelines depend on the expertise, knowledge and clinical judgment may be
Appropriate.

2. DEFINITIONS:

2.1 Definition of Hypotension
There is no standard definition of hypotension in neonates. In clinical trials and in practice, hypotension is
defined as any blood pressure (BP) value that falls below the 5th percentile for gestational and postnatal
age. The most accepted definition of physiologic hypotension is the point at which cerebrovascular
autoregulation is lost, leading to cerebral function compromise and tissue ischemia.

In extremely low birth weight infants (ELBWSs), hypotension within the first 24 hours after birth is most
commonly caused by the premature infant's inability to properly transition to extra-uterine life, marked by
immaturity of the myocardium. Other contributing factors may include anemia, adrenal insufficiency, a
patent ductus arteriosus (PDA), and less commonly, hypovolemia. The incidence of hypotension increases
with decreasing gestational age.

3. POLICY:

3.1  Diagnosis / Clinical Assessment - Signs and symptoms of inadequate tissue perfusion may include:
3.1 Urine output (oliguria/anuria)
3.1.2  Capillary refill time (CRT) >3 seconds
313  Base deficit >5
314  Lactate >4mmol/L
3.1:58 Pallor
316  tachycardia
ST Cold/Warm extremities
318  Weak pulses(femoral palpation best in hypotensive infants)
319  Apnea and bradycardia
3.1.10  Low blood pressure.

3.2 Monitoring - Infants with hypotension should ideally be monitored closely:
3.2.1 Continuous monitoring of mean arterial pressure via arterial access if available
322  Cuff BP set to 15minute readings which are recorded if arterial access not available.
3.2.3 Abnormal tissues perfusion by NIRS
3.24  Continuous heart rate and saturation monitoring.
325 Central capillary refill time.
326 Urine output.
3.2.7 Regular blood gas/lactate monitoring.

3.3 Echocardiography - Echocardiography for structural & Hemodynamic assessment (if expertise is available)
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4. PROCEDURE:
4.1 Management based on clinical findings and pathophysiology in common clinical conditions:

4.1:1 PDA
4111 Presenting features: Low SAP and DAP, severe end-organ dysfunction, pulmonary

hemorrhage
41.1.2 Management approach:
41.1.21  Firstline: Volume (crystalloid, blood products), Vasopressor agents: e.g.,
Norepinephrine
41122  Second line: Vasopressor agents: e.g., Vasopressin.
41123  Third line: Hydrocortisone (if refractory hypotension).
412  Sepsis/NEC (Warm shock)
4121 Presenting features: Low DAP, tachycardia.
4122 Management approach:
41221  Firstline: Volume (crystalloid, blood products), Vasopressor agents: e.g.,
Norepinephrine.
41222  Second line: Vasopressor agents: e.g., Vasopressin.
4.1.2.23  Third line: Hydrocortisone (if refractory hypotension).
413 Sepsis/NEC (Cold shock)
4.13.1 Presenting features: Low SAP or severe/ combined hypotension.
4132 Management approach:
41321  Firstline: Modest use of volume expansion (crystalloid or blood products
Positive inotropic agent: e.g., Low dose (% dose) Epinephrine/
Dobutamine
41322  Second line: Hydrocortisone (if refractory hypotension).
414 Hypoxic ischemic injury:
4141 Presenting features: Low SAP
4142 Management approach:
41421  Firstline: Positive inotropic agent: e.g., Low dose dose)
Epinephrine/Dobutamine.
414.22  Second line: Hydrocortisone (if refractory hypotension).
415 - PEHN:
4151 Presenting features: Hypoxemia, low SAP
4152 Management approach: (need an Echocardiography assessment to confirm PPHN
and to rule out congenital heart disease)
4.15.21  First line: Norepinephrine
41522  Second line: vasopressin
4.2  Special Considerations:

4.2.1 Uses Hydrocortisone for Hypotension in neonates as 2™ line management only if refractory
Hypotension or suspect adrenocortical insufficiency. (Cortisol level need to be taken before
starting the management.)

422  Tryto avoid normal saline boluses for extreme preterm babies (628 weeks GA) without evidence
of Hypovolemia

4.3  Measurement of Blood Pressure in Neonates

4.3.1 The "gold standard" for determining BP in the critically ill neonate is a direct reading from an
indwelling arterial line, and should be used whenever arterial access is available.

432  Mean blood pressure (MBP) is considered most reflective to decide to start the treatment
(inotropes) and to wean the treatment.

433 SBP/DBP should be considered to decide which pathophysiology causing hypotension.

The cuff is inflated greater than the systolic BP. As the cuff gradually deflates, the maximal
amplitude of the arterial pulsation is determined to be the mean arterial BP.24 using computer-
generated algorithms specific to each device manufacturer, systolic and diastolic BP values are
then calculated.

434 Oscillometric BP measurements should be obtained by placing an appropriate size cuff around
the infant's right bicep with the cuff bladder overlying the brachia artery.
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435  The cuff bladder width should be approximately 40% of the arm circumference at a point midway
between the olecranon and the acromion, and the bladder length should cover 80% to 100% of
the circumference of the arm at that point (Fig. I). A variety of BP cuff sizes are available, which
can be used to obtain BP values from any extremity. However, noninvasive BP values obtained
from the right arm are considered optimal because they best reflect BP in the ascending
aorta.4,25 Because systolic and diastolic BP are calculated based on device-specific algorithms,
values can vary significantly.

Fig. I. Blood pressure cuff placement for neonates. AC, arm circumference. Reproduced with permission
from: Batton B. Assessment and management of low blood pressure in extremely preterm infants. In:
UpToDate, Post TW (Ed), UpToDate, Waltham, MA. (Accessed on [Datel.) Copyright 2020 UpToDate, Inc.
For more information visit www.uptodate.com.

MATERIAL AND EQUIPMENT:

5.1  Blood pressure cuff (non-Invasive Monitoring)
5.2 Invasive Umbilical and peripheral Artery Catheter

RESPONSIBILITIES:

6.1  Physician
6.2 Nurse

APPENDICES:

7.1 Inotropes
7.2  Zubrow AB Blood pressure chart
7.3 Flowchart: Approach to neonatal Hypotension
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Appendix 7.1 Inotropes
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Appendix 7.2 Zubrow AB Blood pressure chart

Blood Pressure Values by Corrected Post-conceptional Age after 24h of Life

Systolic Diastolic Mean (Calculated)
95th C1 | Mean | 5thC1 | 95th €1 | Mean | 5thCl | 95t CI | Mean | SthcI

23 68 49 33 46 29 14 A3 36 20
2425 | 69 51 36 47 30 15 54 37 2
26-27 | 54 | 40 49 1 T 56 39 25
28-29 73 56 42 51 4 20 58 41 27
30-31 TEREETEN R 53 36 22 61 44 30
3233 £ 50 55 38 24 64 46 13
Bas | 84 | 0 | 52 57 40 26 66 50 35
3637 | 89 7 57 59 2 28 69 52 18
3830 | ol 78 60 60 a4 30 70 55 40

40-41 93 81 62 62 46—|— 31 72 58 g

4243 | 97 83 65 64 48 33 75 60 44
4445 | 100 88 69 66 50 35 77 63 46

Systolic Diastolic Mean {Calculated)

g 95th CI | Mean | 5th CI | 95th Cl | Mean j 5th CI | 95th CI | Mean | S5th CI
22-23 56 40 23 Cratc ) 15 a0 29 18
24-25 58 43 26 34 26 17 42 32 20
26-27 61 45 29 36 28 19 44 34 2
28-29 64 48 33 38 30 21 47 36 25
30-31 68 5 36 40 32 23 49 | 38 27
32-33 70 53 38 02 34 25 S =240 29
34-35 73 57 41 44 36 27 54 43 32
36-37 76 60 44 46 38 29 56 45 34
38-39 79 62 47 48 40 3] 58 47 36
40-41 82 65 50 50 42 33 61 50 39

42 84 67 sl 51 B | 62 sl 40
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Appendix 7.3 Flowchart: Approach to neonatal Hypotension

S XREUNES § kil TN ST L v Tirnsy O P et gt anaedmaal €810 AT SARUNY [ECUIN <1 PRIRIITE ~2RTH T Artved] Povtq 3e SSIRTSI] 1] SF 1 1) SR TS umnag] Y velng

ThE Py v Afspoeapdeinl e e pavn) ek TR I ATITGIES 3 TR RIS ML R [ CINI TR WSy
i R LT PR L AL T LV
thasaanja) Suyuegn) ) Wwal) pjpegy
£ ¥ 0s 8E I¢ 5|
T B T e A |
7% e P a bE ic st
5T 8t o <€ 11 ol
i St ot 0¢ r tt
e L S R AR
dgIx :
J[NuIIad IS s qIsT Juuadad ;s - | amasd ST

|
AEIIII0E ISIMDT m

T W S NI G m.:.._O-._.vN.-Uuu_.m mhmumsm._mmmgﬂmmm._&ﬁoo_m

JADQE JIUESAL | J[GEIdNE JSIMOT | IAOQEJI HEIM

uoissaidLLadap ajpasy Japjsuo) - SIRWAI0IPIRILIDG - Aioaeiay amnssaud
BIUESEAY XEloyiounatd 41 BUDSII0%0 pAH ABMaly UES|Y 3anpay -
J1BNISEA AIRUOLI|NG PASERIIN] 40 uoIsSAAWOdIP 2PIIN - sapisuo) - 9JUEISISAY IB[NISEA
10) usnINPa dinssaudl Aemiiy uBaLy - 2anssaid ABNUIY UEBLY AINPIY - (spingd / usssasdosen Aeuowing yiiH BuOSUEIAIPAY
Anaeaued iood x0p AR ENOLS), PRSERDIA0 1 sudaudaou) AuNLEINGOq 13pisung -
aupwengog faujydausd] Hpisued - (upssaxdosen Jossaudosep - / supydaudy - aujweingeq
yioddns awnjos /ouiiydouda ON} JessaldOsEA - oo paqicoy spimasen sasumasisay JR[MSEA / aupyadauyd3 -
pue aujydaudalon Jap|sua) - uoisuedi3 aumjop - Jwayshs mor u....._mﬁ”..m paseanu] :Aj|1PR3U0D 1004
:A90015Ald HA0YS LLEM BLURSSY "ﬂiu_m___a&._ S R A Z
1 |

SpEUOdLIE ] JBIpJE]) AJuaninsul [BuaJpy ¥
XEA0U 1LY ! [ | Y dSH : AJUa3IYNSU| |EUAIPY
2iajonodh ; : [1OWNG onodAH T AuyedoAwoipie)
| HIOUS LUIBAA : 1H

d8a 8 4851

ﬁ |

”

(" uoisuajodAH |ejeuoap 03 Yieoiddy —

N, F

Page 7 of 8

Management of Hypotension in Neonates

NICU-DPP-061




Appendix 7.4 Management of suspected Septic Shock
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