Newborn Critical Care Center (NCCC) Clinical Guidelines
Treatment of Hypotension for Extremely Low Birth Weight Infants

BACKGROUND

In extremely low birth weight infants (ELBWS), 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. Hypotension in otherwise well ELBWSs is
associated with low systemic afterload and a large PDA, but not left ventricular dysfunction.[1]
Other contributing factors may include anemia, adrenal insufficiency, and less commonly,
hypovolemia. The incidence of hypotension increases with decreasing gestational age.

The literature on early use of vasopressors in ELBWs and its association with morbidity and
mortality is predominantly observational and demonstrates mixed results. Use of inotropes has
been associated with IVH, BPD, NEC, ROP, and death.[2,3] Treatment with anti-hypotensive
medications within the first 24 hours of life has also been associated with an increased risk of
death and neurodevelopmental impairment at 18-22 months adjusted age, even when adjusted
for infant’s clinical illness, [4] and an increased risk of sensorineural hearing loss.[5] In contrast,
treatment of isolated hypotension has been associated with a higher rate of survival without
major morbidity and a lower rate of severe cerebral abnormalities when compared to no
treatment in risk-matched groups.[6] The Management of Hypotension in Preterm Infants (HIP)
randomized controlled trial attempted to determine whether restricting the use of inotropes after
diagnosis of low blood pressure in the first 72 hours of life affects survival without significant
brain injury. This study was terminated early due to significant issues with enrollment and thus
underpowered; the study did not detect differences in clinical outcomes between groups treated
with dopamine vs placebo.[7]

DEFINITION OF HYPOTENSION

Uncertainty persists regarding the ‘normal’ values for blood pressure and which treatment
thresholds should be used. As a general guideline, within the first 72 hours, the lowest value for
‘normal’ mean arterial pressure (MAP) will be equivalent to the gestational age (GA) in weeks
(ex: for a 25 week infant ~ normal MAP 25 mmHg). However, these are general guidelines and
should always be considered in the context of other potential clinical indicators of systemic
hypotension.

EVALUATION

Central blood pressure monitoring (i.e., an umbilical arterial line) is the gold standard and
generally treatment decisions should be based on these UAC measurements rather than cuff
blood pressure measurements. Assessment of cardiac contractility and filling volumes by
echocardiography may also assist in decision-making.[8]



MEDICAL TREATMENT OPTIONS

Dobutamine stimulates an increase in heart rate (chronotropy) and contractility (inotropy),
allowing for more effective pumping. The increase in cardiac output makes dobutamine a good
choice for neonates with myocardial dysfunction.

Dopamine increases the mean arterial pressure to improve peripheral and renal perfusion.
Decreasing pulmonary vascular resistance makes dopamine an optimal choice when treating
hypotension associated with persistent pulmonary hypertension.

ALGORITHM DURING THE FIRST 24 HOURS OF LIFE

1.

If the MAP is less than GA minus 5 mmHg (or, if 22 weeks, less than 18 mmHg) in
asymptomatic infants or there is evidence of hypoperfusion (prolonged cap refill, lactic
acidosis, etc.) — consider treatment with a single bolus of lactated ringer solution or
normal saline (10 mL/kg). Also consider blood loss and the need for blood products for
volume expansion. If the blood pressure does not increase, see below for recommended
vasopressor treatment.

In asymptomatic infants, if the MAP is between GA minus 5 mmHg (or, if 22 weeks, 18

mmHg) and the normal MAP based on GA: may observe for at least one hour before

considering treatment.

a. Ifthe MAP is rising by at least 1. mmHg/hr, may continue to observe.

b. If the MAP is not increasing at this rate, consider treatment with a single bolus of
lactated ringer solution or normal saline or blood products (as described above); if
unresponsive, see below for recommended vasopressor treatment.

Vasopressor Treatment:

1.

Begin vasopressor treatment with dobutamine or dopamine at an infusion rate of 5
mcg/kg/min; increase in increments of 2 mcg/kg/min every 15 minutes (consider
increasing more aggressively for severe hypotension) until a MAP > GA is achieved or a
dose of 15 mcg/kg/min is reached.

If MAP < GA on a single vasopressor agent infusion of 15 mcg/kg/min, begin a second
agent (dopamine or dobutamine) infusion at 5 mcg/kg/min; increase in increments of 2
mcg/kg/min every 15 minutes (consider increasing more aggressively for severe
hypotension) until a MAP > GA is achieved or a dose of 15 mcg/kg/min is reached.

If MAP < GA on 15 mcg/kg/min of both dobutamine and dopamine, administer a test
dose of hydrocortisone. If the MAP increases within 6 hours, begin continuing doses of
hydrocortisone. Please refer to the Hydrocortisone Stress Dose Guidelines.

If the MAP does not respond to these therapies, consider echocardiography to further
characterize the pathology.

If MAP > GA, treatment is not indicated unless accompanied by objective evidence of
shock. In this case, first and second line vasopressor agents may be increased to 20
mcg/kg/min each.


https://unchcs.sharepoint.com/:b:/r/teams/MC-INT-NewbornCritCareCtr/Shared%20Documents/NCCC%20Clinical%20Guidelines/Hydrocortisone%20Stress%20Dosing.pdf?csf=1&web=1&e=I2zFfl

6. Infrequently, an epinephrine infusion may be indicated in the ELBW population if MAP
remains < GA on infusions of dopamine and dobutamine (each at 20 mcg/kg/min) as
well as stress dose steroids. If used, the starting dose for an epinephrine infusion would
be 0.05 mg/kg/min.

ALGORITHM AFTER THE FIRST 24 HOURS OF LIFE
1. If MAP < GA, begin vasopressor treatment. Fluid administration is not indicated unless
there is evidence of volume depletion.

Vasopressor Treatment:

1. Begin vasopressor treatment with dobutamine or dopamine at an infusion rate of 5
mcg/kg/min; increase in increments of 2 mcg/kg/min every 15 minutes until a MAP > GA
is achieved or a dose of 15 mcg/kg/min is reached. Consider increasing more
aggressively for severe hypotension.

2. If MAP < GA on a single vasopressor agent infusion of 15 mcg/kg/min, begin a second
agent (dopamine or dobutamine) infusion at 5 mcg/kg/min; increase in increments of 2
mcg/kg/min every 15 minutes until a MAP > GA is achieved or a dose of 20 mcg/kg/min
is reached. Consider increasing more aggressively for severe hypotension.

3. Ifthe MAP does not respond to these therapies, consider echocardiography to further
characterize the pathology.

4. If MAP < GA on 20 mcg/kg/min of both dobutamine and dopamine, administer a test
dose of hydrocortisone. If the MAP increases within 6 hours, begin continuing doses of
hydrocortisone. Please refer to the Hydrocortisone Stress Dose Guidelines.



https://unchcs.sharepoint.com/:b:/r/teams/MC-INT-NewbornCritCareCtr/Shared%20Documents/NCCC%20Clinical%20Guidelines/Hydrocortisone%20Stress%20Dosing.pdf?csf=1&web=1&e=I2zFfl
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