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2005 american heart association guidelines for Cardiopulmonary resuscitation 
and emergency Cardiovascular Care
  Part 7.1: adjuncts for airway Control and ventilation

Even when the endotracheal tube is seen to pass through the vocal cords and tube position is verified by chest expansion and auscultation during 
positive-pressure ventilation, rescuers should obtain additional confirmation of placement using an end-tidal co2 or esophageal detection device 
(class iia). there is a high risk of tube misplacement, displacement, or obstruction, especially when the patient is moved.

circulation 2005;112;51-57; originally published online nov 28, 2005; iSSn: 1524-4539.
copyright © 2005 american heart association. all rights reserved. print iSSn: 0009-7322.

to reduce the risk of unrecognized tube misplacement or displacement, providers should use a device such as an exhaled co2 detector or an 
esophageal detector device to confirm endotracheal tube placement in the field, in the transport vehicle, on arrival at the hospital, and after any 
subsequent movement of the patient.

  Part 7.4: monitoring and medications

although end-tidal co2 serves as an indicator of cardiac output produced by chest compressions and may indicate return of spontaneous 
circulation (roSc), there is little other technology available to provide real-time feedback on the effectiveness of cpr.

End-tidal co2 monitoring is a safe and effective non-invasive indicator of cardiac output during cpr and may be an early indicator of roSc in 
intubated patients.

End-tidal co2 monitoring during cardiac arrest can be useful as a non-invasive indicator of cardiac output generated during cpr (class iia).

in the patient with roSc, continuous or intermittent monitoring of end-tidal co2 provides assurance that the endotracheal tube is maintained in 
the trachea. End-tidal co2 can guide ventilation, especially when correlated with the paco2 from an arterial blood gas measurement.

circulation 2005;112;78-83; originally published online nov 28, 2005; 
copyright © 2005 american heart association. all rights reserved. print iSSn: 0009-7322.

  Pediatric
Exhaled co2 detection is the recommended primary technique to confirm correct endotracheal tube placement when a prompt increase in 
heart rate does not occur after intubation. 

monitor exhaled co2, especially during transport and diagnostic procedures. insert a gastric tube to relieve and help prevent gastric inflation.

  neonatal
Exhaled co2 detection is effective for confirmation of endotracheal tube placement in infants, including very low birth weight infants (LoE 5).

Except for intubation to remove meconium, exhaled co2 detection is the recommended method of confirmation. (class iia) 

2005 american heart association (aha) guidelines for cardiopulmonary resuscitation (cpr) and Emergency cardiovascular care (Ecc) of 
pediatric and neonatal patients american heart association pediatrics 2006; 117; 989-1038.



emergency department

  2005 emergency nurses association (ena)
patients undergoing sedation and analgesia require frequent assessments of their vital signs such as heart rate, blood pressure, respiratory rate, and 
pulse oximetry; cardiopulmonary status including cardiac monitoring, breath sounds, skin color, oxygen saturation, and exhaled carbon dioxide.

Emergency nurses association position Statement procedural Sedation and analgesia in the Emergency department. revised and approved by 
the Ena Board of directors: July, 2005.

  2008 american College of emergency Physicians (aCeP)
among pre-hospital providers, reports of missed intubations range between 0-5%, although a recent study demonstrated a substantially higher rate 
(25%) of misplaced endotracheal tubes when patients intubated in the field were re-evaluated upon presentation to the emergency department.

pulse oximetry alone is inadequate because desaturation as a marker for a misplaced endotracheal tube can be a late finding depending on the 
amount of pre-oxygenation the patient has undergone.  

End-tidal co2 detection approaches 100% sensitivity and specificity in the patient with spontaneous circulation. Several professional organizations 
including the american Society of anesthesiologists, the national association of EmS physicians, and the american heart association recommend 
utilizing secondary tube confirmation techniques such as end-tidal co2 measurements. 

american college of Emergency physicians; practice resources. policy resource and Education paper; an explication of the policy Statement:  
Verification on Endotracheal tube placement http://www3.acep.org/practres.aspx?id=29940

  2005 american College of emergency Physicians (aCeP)
Standard physical examination methods, such as auscultation of lungs and epigastrium, visualization of chest movement and fogging in the tube, 
are not sufficiently reliable to exclude esophageal intubation in all situations.

End-tidal co2 detection, either qualitative, quantitative or continuous, is the most accurate and easily available method to monitor correct 
endotracheal tube position in patients who have adequate tissue perfusion.

pulse oximetry and esophageal detector devices are not as reliable as end-tidal co2 determinations in patients who have adequate tissue perfusion. 

For patients in cardiac arrest and for those with markedly decreased perfusion, direct visualization or other methods of confirmation should be 
done when end-tidal co2 does not confirm tracheal intubation.

american college of Emergency physicians; Verification of Endotracheal tube placement; august, 2005. 

emergency medical services (ems)

  2007 national association of ems Physicians
in the patient with a perfusing rhythm, end-tidal co2 detection is the best method for verification.

in the absence of a perfusing rhythm, capnography may be extremely helpful, and may be superior to colorimetric methods.

the esophageal detector device may be unreliable in certain clinical setting and should be used as an adjunct to other confirmatory methods.

Verification of Endotracheal tube placement Following intubation. robert E. o’connor, md, mph, robert a. Swor, do, for the national association 
of EmS physicians Standards and clinical practice committee; approved 2/99; reaffirmed 2/07.
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  guidelines for emergency tracheal intubation immediately following traumatic injury
the intubation protocols and study conclusions indicate that carbon dioxide monitoring should be performed during emergency tracheal intubation.

carbon dioxide monitoring is recommended for emergency tracheal intubation in trauma patients by multiple professional organizations. 

these groups include the national association of Emergency medical technicians, the american college of Emergency physicians, the national 
association of EmS physicians, the italian Societies of neurosurgery and anesthesia and intensive care, the american college of Surgeons, committee 
on trauma, the american college of Emergency physicians, and the national association of EmS physicians.

the american college of Surgeons committee on trauma requires a capnography device for Level i-iV trauma center verification.

EaSt practice management guidelines; 2002, Eastern association for the Surgery of trauma; http://www.east.org/tpg/intubation.pdf

  Orange County ems system Protocols
airway management - adult

Following intubation with Ett, Lma, or combitube, confirm proper placement:

• record end-tidal co2 and monitor continuously.

• patients should not have a step down in the method used to record end-tidal co2. For instance, if the patient is initially monitored with a 
capnographic waveform (e.g. Lifepak 12), this should not be switched to colorimetric device for monitoring end-tidal co2.

  The Ohio Board of emergency medical services
the service has continuous end- tidal co2 monitoring capabilities or waveform capnography.

ohio EmS Board Statement regarding rapid Sequence induction (rSi) for endotracheal intubation, october, 2008.

  Westchester regional ems Council (new york)
all patients who require endotracheal intubation mUSt have wFc (waveform capnography) in place at time of intubation and continuously thereafter, 
effective January 1, 2009. 

the wFc device must be able to print and/or store data either at the hospital, at the end of the EmS call, or later, for Qa/Qi purposes.

Update to advisory Statement 02-01: Secondary confirmation of Ett. october 2, 2008 www.wremsco.org

  state of new york; state emergency medical advisory Committee
the SEmac has endorsed and recognized as a standard of care that all out of hospital adult and pediatric patients who require Ett intubation must 
have waveform capnography in place at the time of intubation and throughout the entire time the Ett is in place.  this advisory becomes effective 
state-wide on June 1, 2009.

advisory 08-01; confirmation of Ett required capnography; 1/2/09
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* medical control committee minutes, august 30, 2007. a motion was made by dr. Sorell that real time, continuous digital capnography and oxygen 
saturation should be mandatory for all airway interventions where intubations are used. dr. norcross seconded the motion. it was determined by the 
committee that January 1, 2010 would be the implementation date. however, the service may begin as soon as they have the ability to do so. 
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country / region Environment guidelines issue

European Union EmS/Ed Erc guidelines 2005 correct tube placement

Special Quote
“clinical signs of correct tube placement (condensation in the tube, chest rise, breath sounds on auscultation of lungs, and inability to hear gas entering the stomach) 
are not completely reliable. Secondary confirmation of tracheal tube placement by an exhaled carbon dioxide or oesophageal detection device should reduce the risk 
of unrecognized esophageal intubation.”

European Union EmS/Ed pediatric Erc guidelines 2005
correct tube placement pediatric life 
support

Special Quote
“the anatomy of a child’s airway differs significantly from that of an adult; hence, intubation of a child requires special training and experience. check that tracheal 
tube placement is correct by clinical examination and end-tidal capnography. the tracheal tube must be secured, and monitoring of the vital signs is essential”

European Union EmS/Ed Erc guidelines 2005 cardiac output indicator

Special Quote
“End-tidal co2

 monitoring is a safe and effective non-invasive indicator of cardiac output during cpr and may be an early indicator of roSc in intubated patients.”

UK EmS
the Joint royal colleges ambulance 
Liaison committee

UK ambulance Service clinical practice 
guidelines (2006)
paediatric aLS guidelines - correct Et  
tube placement

Special Quote
“measurement of exhaled co2 should be used if possible to ensure correct tracheal tube placement if the child has been intubated”.

UK, ireland icU/Ed/EmS
the association of anaesthetists of 
great Britain and ireland, may 2006

transfer of patients with brain injury

Special Quote
“monitoring should include:….capnography”                 
“Essential equipment to go with the patient in the ambulance:  portable battery powered multifunction monitor to include:… capnography..”



country / region Environment guidelines issue

UK, ireland icU/Ed/EmS
the association of anaesthetists of 
great Britain and ireland, 2007

guidelines for the management of a 
malignant hyperthermia crisis.

Special Quote
“diagnosis - consider mh if:
1. Unexplained, unexpected increase in end-tidal co2 together with
2. Unexplained, unexpected tachycardia together with
3. Unexplained, unexpected increase in oxygen consumption monitor:
Ecg, Spo2, end-tidal co2,, invasive arterial Bp, cVp, core and peripheral temperature, urine output and ph”

ireland Ed
the irish association for Emergency 
medicine

Standards for Emergency department 
design and Specification for ireland 
2007

Special Quote
“Each resuscitation area patient space must: have full individual physiological monitoring including Ecg, niBp, oxygen saturation, core temperature, invasive 
monitoring, end-tidal co2 monitoring etc.”

ireland Ed
the irish association for Emergency 
medicine

guidelines for Equipment and 
Supplies for paediatric patients 
adapted from care of children in the 
Emergency department: guidelines for 
preparedness. american
academy of pediatrics

Special Quote
“monitoring equipment:
• End- tidal co2, monitor
• method to monitor endotracheal tube and placement  may be satisfied by a disposable co2 detector of appropriate size for infants and
children. For children 5 years or older who are >20kg in body weight, an oesophageal detection bulb or syringe may be used in addition”.
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country / region Environment guidelines issue

australia EmS/Ed
australian resuscitation council 
guideline 11.7 Feb 2006

prehospital airway management.

Special Quote
capnography or co2 detection after initial intubation is recommended to confirm tracheal placement with realisation that co2 excertion cannot occur without pulmonary 
blood flow. Lack of co2 detection implies non-tracheal intubation or lack of pulmonary blood flow or both. “monitoring: End-tidal co2 (classe a): Studies of co2 detection 
during a perfusing cardiac rhythm and during resuscitation at cardiac arrest have a high level of sensitivity and specificity for tube position.” End-tidal co2 (petco2 
capnography) or other modes of co2 detection are recommended to confirm every tracheal  intubation and during mechanical ventilation to guard against inadvertent 
eosopheal intubation and inadvertent extubation, particulary when the intubated patient undergoes transport to within or between hospitals...”

Scandinavia EmS
the Scandinavian Society of 
anaesthesiologists 

prehospital airway management.

Special Quote
End-tidal carbon dioxide (Etco2) monitoring isa standard, obligatory adjunct in the modern anaesthetic and critical care setting. Etco2 monitoring provides non-
invasive information regarding co2 production, pulmonary perfusion, alveolar ventilation and respiratory patterns. the absence of Etco2 indicates either a misplaced 
or dislodged Et (oesophageal intubation or accidental extubation) or absent/decreased co2 production as in cardiac arrest. Etco2 can be detected or measured by 
the following methods – colometric, capnometry and capnography.




