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Maternal & Fetal outcome

«EIGER»: 
Noradrenaline

«MÖNCH»: 
Phenylephrine

«JUNGFRAU»:
Ephedrine

Potent ICU-Drug
Standard of care in septic shock

Ratio of 1𝛃 : 7𝛂 receptor
stimulation

Standard drug in Anesthesia
Readily available 𝛂 receptor agonist

Very standard drug in Anesthesia
«Low threshold & ready to go» 

in every induction room
Direct 𝛃 and indirect 𝛂 receptor

stimulation

«Where it all starts»:
Fluids

Cristalloids
Colloids
Plasma

(Albumin)



AGENDA
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What are we talking about? 
Maternal cardiac output and receptors – fetal well being

Ephedrine

Phenylephrine vs. Ephedrine

Phenylephrine vs. Noradrenaline

Take home message



WHAT ARE WE 
TALKING ABOUT? 

MATERNAL CARDIAC 
OUTPUT AND 
RECEPTORS

FETAL WELL BEING
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MATERNAL 
CARDIAC OUTPUT 
AND FETAL WELL 
BEING

• Maternal Cardiac output: Heart rate x stroke volume
• Determinant factors: preload, afterload, contractility
• Modulation:  Fluid status, 𝛂/𝛃/Ca++

• Uterine perfusion: No autoregulation, determined by CO

6Source: deranged physiology, www.derangedphysiology.com



7Greiss, F, Glob. libr. women's med., 2008; DOI 10.3843/GLOWM.10197



8Greiss, F, Glob. libr. women's med., 2008; DOI 10.3843/GLOWM.10197



MATERNAL CARDIAC OUTPUT 
AND FETAL WELL BEING
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PITFALLS IN CS STUDIES
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Elective, no labour Emergency, no labour, fetal compromise Emergency, labour & fetal compromise

Most studies, RCT’s
Good baseline CO
No fetal compromise

Literature less expansive – confounding bias
Baseline maternal CO very variable
𝛃-2 agonists and volume administration
Preexisting fetal acidosis & 
In utero rescucitation

Largely retrospective cohorts
Baseline maternal CO very variable
𝛃-2 agonists and volume administration
Preexisting fetal acidosis & 
In utero rescucitation
Labour analgesia to a variable degree

Intravascular status, cava compression, fluid boluses vs. fluid maintenance
Pressor boluses vs pressor perfusion

Preexisting pathology 
Receptor modulation: 𝛂/𝛃/Ca++/𝛍

Sympaticolysis with neuraxial blockade/analgesia



EPHEDRINE
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Anesth Analg 2000



• All patients received a crystalloid preload of 20 ml/kg – hereby efficacy questioned
• Ephedrine 30 mg to avoid hypotension
• Hypotension, nausea, vomiting and fetal acidosis still present in a part of the cohort
• Hence: “ Further investigation of methods reducing the incidence of maternal hypotension is indicated”

CONCLUSIONS
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PARADIGM CHANGE
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• Ephedrine crosses the placenta to a geater extent and undergoes less early metabolism in the fetus, 
compared to phenylephrine

• Increased fetal concentrations of lactate, glucose and catecholamines support the hypothesis related to 
metabolic effects secondary to stimulation of fetal 𝛃-receptor stimulation

• Despite the evidence suggesting a better maintained uterine blood flow with ephedrine, the overall effect of 
vasopressors on fetal oxygen supply and demand balance in favor of phenylephrine

BULLETPOINTS
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THE BASEL TRAM
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THE BASEL TRAM
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• The “weight of the evidence” has now equaled the “burden of proof,” and our clinical burden should be to incorporate 
the evidence into our routine practice.

• As the famous Alka-Seltzer ad from the 1970s said, “Try it, you’ll like it (and so will your patients)”

IT HAPPENED IN SEPT 2009 IN 
ANESTHESIOLOGY
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2000, 2009, 2015:
WARWICK D. NGAN KEE DID IT AGAIN
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Anesthesiology 2015



Concern in Phenylephrine’s pure 𝛂 effect on cardiac output

Dose-related reflex bradycardia and concurrent decrease in maternal cardiac output

Potential harm in the presence of a compromised fetus

WHY DID HE DO IT ?
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• RCT, N=104, 
• double blind, 
• computer 

programmed 
automated 
adminsitration of NE 
or Phenylephrine

• CO, SV and SVR 
measurement by 
suprasternal doppler

21

• HR greater in NE group
• CO greater in NE group
 approx. 10%
• SVR lower in NE group
• SV unchanged
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Anesthesiology 2015



• Spinal hypotension is primarily driven by a decrease in symathetic tone in the arterial system, and not by a 
reduction in the central venous capacitance

• This physiological observation is consistent with the findings, that 𝛂-agonist vasopressors are the most 
reliable method for preventing and treating spinal hypotension during a cesarean delivey

• Physiologic studies have shown a modest increase in heart rate and stroke volume after an induction of 
spinal anesthesia, so a 𝛃 effect may not be necessary

• The relave importance of cardiac output and blood pressure maintenance to optimize uteroplacental 
perfusion is uncertain as of now

• However, there is a close correlation of heart rate to cardiac output in the setting of phenylephrine 
administration for hypotension

23



IS IT A NEW CHAPTER ?
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PHENYLEPHRINE VS. NOREPINEPRINE



• Burden of proof not reached, we certainly are NOT at the point of replacing phenylephrine with 
norepinephrine

• It may well be that norepinephrine facilitates a higher maternal cardiac output than phenylephrine, but the 
clinical implications are questionable

• The current practice is quite effective and safe; ie there is no desperate need for improvement

R. SMILEY IN 2017

25



26



27



28

2024: WHERE ARE WE TODAY ?
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Celebrating the 33rd anniversary of the SAOA
“Where we come from, where we are, where we go”



APPLES & ORANGES & PEAS
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• N/Norepinephrine 34 patients, P/Phenylephrine 37 patients
• Estimated CO (esCCO), MAP, SBP, HR
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DOI: 10.7759/cureus.41251

N=208, Phenylephrine vs. Norepinephrine infusions
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N=220 patients
Phenylephrine boluses versus norepinephrine boluses
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• N=84, prospective cohort 
• APGAR: All scores > 7 at 1 and 5 minutes
• Blood pressure: NA>ephedrine
• Heart rate: Ephedrine>NA
• Nausea and vomitting: NS

NE can be used as a substitute to 
ephedrine to maintain blood pressure in
pregnant women undergoing elective CS
under spinal anesthesia without adverse effects 
the mother and babys
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«Eiger 2.0» für die Kliniken 4518.10.2022



THE BASEL TRAM IS “TOP OF EUROPE”
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PANIC BOLUS
USE WHAT YOU KNOW

USE IT WISELY
CARDIAC OUTPUT ROUGHLY CORRELATES TO HEART 

RATE
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QUESTIONS?
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THANK YOU






