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Monitoring of physiologic parameters 
during cardiopulmonary resuscitation 



Monitoring parameters during CPR (2010)

1) ECG leads and pulse checks

2) End-tidal CO2

3) Coronary perfusion pressure (CPP)

4) Central venous oxygen saturation (ScvO2)

5) Pulse oximetry

6) Arterial blood gases

7) Echocardiography

Real-time monitoring and optimization of CPR quality



Pulse

v Palpate arterial pulses during chest compressions to 
assess the effectiveness of compressions ??

v Femoral pulse: retrograde blood flow may produce 
femoral vein pulsations → no value

v Carotid pulsations 
- during CPR: not indicate the efficacy of perfusion
- paused CPR: a reliable indicator of ROSC



End-tidal CO2

v as a partial pressure in mmHg (ETCO2): 35-40 mmHg
cardiac arrest: 0
CPR: cardiac output is the major determinant

v If ventilation is relatively constant, 
ETCO2 correlates well with cardiac output during CPR



End-tidal CO2

v ETCO2<10 mmHg
: trying to improve CPR quality by optimizing chest 
compression parameters (Class IIb, LOE C)

v If ETCO2 abruptly increases to a normal value (35-40 
mmHg): an indicator of ROSC (Class IIa, LOE B)

• Non-intubated patients(supraglottic airway):
to monitor and optimize CPR quality and detect ROSC is uncertain 

(Class IIb, LOE C)



End-tidal CO2

v specific target ETCO2 value has not been established

v Confounding factors
: arrest cause, minute ventilation, pulmonary pathology

v ETCO2 transient increase
: sodium bicarbonate, vasopressors

v Recommendations
: against using ETCO2 cutoff values alone as a mortality 
predictor or for the decision to stop a resuscitation  
(strong recommendation, low-quality evidence)



Coronary Perfusion Pressure 

v CPP (coronary perfusion pressure)= aortic relaxation[“diastolic”] 
pressure - right atrial relaxation [“diastolic”] pressure) during CPR 
correlates with both myocardial blood flow and ROSC

rarely available: require aortic and central venous pressure

Survival is related to CPP generated by chest compressions



Coronary Perfusion Pressure 



Coronary Perfusion Pressure 

v Effect of ventilatory rate on CPP



Coronary Perfusion Pressure (≒ Arterial Relaxation 
Pressure)

v ROSC did not occur unless a CPP≥15 mmHg was achieved 
during CPR

v Arterial relaxation (diastolic) pressure
: surrogate for CPP during CPR

ROSC was not achieved if diastolic pr. < 17mmHg 

v “diastolic” pressure to monitor CPR quality, optimize chest 
compressions, and guide vasopressor therapy (Class IIb, LOE 
C). If “diastolic” pressure <20 mmHg, it is reasonable to 
consider trying to improve quality of CPR (Class IIb, LOE C)







Personalized resuscitation: “one-size-fits-all”

v Pilot study of AMCPR (Augmented-Medication CPR) for 
improving outcome in patient with cardiac arrest: Multi-
center, double-blind, prospective randomized clinical trial

v Inclusion: non-traumatic OHCA + PEA/Asystole

v Exclusion
: DNAR / Terminal stage cancer (PD state or no CTx 
plan), arrest to ED arrival > 60 min, Previous cognitive 
impairment (CPC 3, 4), ECPR case, A-line insertion over 
6 min





AMCPR







Central venous oxygen saturation (ScvO2)

v Changes in ScvO2 reflect changes in oxygen delivery by 
means of changes in cardiac output (normal 60-80%)

v During cardiac arrest and CPR: range from 25-35%

v If ScvO2 is <30%, it is reasonable to consider trying to 
improve the quality of CPR by optimizing chest 
compression parameters (Class IIb, LOE C)



etcs

v Pulse oximetry
- during cardiac arrest, not provide a reliable signal    
(inadequate pulsatile flow in peripheral tissue beds)

- the presence of a waveform: valuable in detecting ROSC

v Arterial Blood Gases
- not a reliable indicator of the severity of tissue hypoxemia, 
hypercarbia, or tissue acidosis
- routine measurement of ABGA during CPR has uncertain 
value (Class IIb, LOE C)









Bicarbonate

v Consider sodium bicarbonate (50 ml of an 8.4% solution) 
1) life-threatening hyperkalaemia
2) preexisting metabolic acidosis or tricyclic, barbiturates 
overdose
3) prolonged intervals of CPR

v Disadvantage
- exacerbates intracellular acidosis
- negative inotropic effect on ischemic myocardium
- a large, osmotically active, sodium load to an already 
compromised circulation and brain
- a shift to the left in the oxygen dissociation curve, 
further inhibiting release of oxygen to the tissues









v It may be reasonable to use physiologic parameters 
(quantitative waveform capnography, arterial relaxation 
diastolic pressure, arterial pressure monitoring, and 
central venous oxygen saturation) when feasible to 
monitor and optimize CPR quality, guide vasopressor 
therapy, and detect ROSC (Class IIb, LOE C-EO)

v Previous guidelines specified physiologic parameter 
goals; however, precise numerical targets for these 
parameters during resuscitation have not as yet been 
established, these were not specified in 2015

Monitoring parameters during CPR (2015)



v ECG leads and pulse checks

v End-tidal CO2

v Coronary perfusion pressure (CPP)
: diastolic pressure

v Central venous oxygen saturation (ScvO2)

v Arterial Blood Gas Analysis

Summary: Monitoring parameters during CPR 



Thank you for your attention


