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Background: Patient arriving in emergency room need rapid reliable evaluation of their respiratory
status. Main stream End-tidal carbon dioxide is one of the methods used for this purpose in
intubated patients. Side stream end-tidal carbon dioxide might be a non invasive, rapid and reliable
predictor of arterial pCO2 in non intubated patients in respiratory distress. AIM: The aim of this
study was to verify whether the end-tidal carbon dioxide (ETCO2) can accurately predict the arterial
partial pressure of carbon dioxide (pCO2). Meterials And Methodes: This study was on patients
were 37 females and 61 males who came to emergency room for respiratory distress. End-tidal
carbon dioxide level was recorded at the same time of arterial blood gas sampling for all patients.
Other parameters recorded were: Age, Pulse, Blood pressure, Respiratory rate, Arterial blood
gas abnormalities, Saturation, and Medical diagnosis. In our study we included all patients presented
in ER with respiratory distress. Pregnant, pediatric age groups patients were excluded in this study.

Results: In this study a significant correlation was found between arterial partial pressure of
CO2 and End-tidal CO2 (p Value = <0.001) in patients with respiratory distress, in the Emergency
room. Conclusions: In this study conclude that, there is a significant orrelation between arterial
partial pressure of CO2 and End-tidal CO2 in patients with respiratory distress, in mergency room.

Further studies are needed to confirm these findings.

Copyright © Abhiram A.K et al, 2017, this is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is

properly cited.

INTRODUCTION

Patients presenting to the emergency department require close
assessment of the oxygenation, ventilation, and acid-base
balance. Methods for immediate and continuous noninvasive
monitoring include pulse oxymetry and capnography (End-tidal
CO, (ETCOy). Arterial blood gases (ABG) examination
provides accurate information, but an arterial blood analyzer is
not available in every ED, and blood is usually sent to the
laboratory. This is not only time consuming but is also
invasive.

The term Capnography refers to the non-invasive measurement
of the partial pressure of carbon dioxide (CO2, in exhaled
breath expressed as the carbon dioxide concentration over time
and End-tidal CO, (EtCO2), the maximum CO, Concentration
at the end of each tidal breath,. While pulse oxymetry provides
instantaneous feedback about oxygenation, Capnography
provides instantaneous information about ventilation (how
effectively carbon dioxide is being eliminated by the
pulmonary system), perfusion (how effectively carbon dioxide
is being transported to the vascular system), and metabolism
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(how effectively carbon dioxide is being produced by cellular
metabolism). It is immediate, noninvasive, and does not require
cooperation of the patients. Capnography provides numerical
value of the ETCO,, ETCO, graph, and ETCO, trend.

The last provides important information on circulatory status
and ventilation. The numerical value of the ETCO, can be of
great importance for the immediate evaluation of patients in
severe respiratory distress, who are potentially CO, retainers.
To verify whether ETCO, can accurately predict the arterial
pCO; and to detect variables that can effect this correlation, we
conducted the following prospective randomized study in our
ER.

Objectives

The aim of this study was to verify whether end-tidal carbon
dioxide (ETCO,) can accurately predict the arterial pCO2 in
patients came in emergency room with respiratory distress.

METHOD AND MATERIALS

This was a prospective randomized study conducted on 98
adult patient’s arterial blood gas with Respiratory distress who
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presented to Emergency room of Amrita Institute of Medical
Sciences Kochi, during the time Period from July 2015 to April
2016.This study consisted of thirty-seven females and sixty-one
males.

The blood samples were drawn by the Radial artery puncture.
Samples were immediately analyzed for partial pressure of
carbon dioxide using a blood gas analyzer. The end-tidal
carbon dioxide was measured using an End-Tidal carbon
dioxide analyzer at the time of arterial blood gas sampling after
six breaths, End-tidal carbon dioxide were determined and the
highest reading were recorded , by using a nasal canula in non
intubated patients and on the expiratory side of the circuit’s
endotracheal tube connector in intubated patients . The arterial
to end-tidal carbon dioxide gradient were determined.

The mean + SD 26.60 of partial pressure of carbon dioxide, +_
SD 14.94 of End-Tidal carbon dioxide values and the partial
pressure of carbon dioxide, End-Tidal carbon dioxide gradient
in all of the groups were determined.

RESULTS
Arterial Blood Gas Abnormalities

In this study, out of 98 patients, 23 patients have ABG
abnormalities, of which 9(75%) patients had respiratory
alkalosis, 2 (17%) patients had metabolic alkalosis, 8 (67%)
patients had metabolic acidosis, 4 (12%) patients had
respiratory acidosis. This shown in figure 1.

Respiratory Alkalosis

Metaboiic Akalosis (@]

Metabolic Acidosis

Respiratory Acidosis

Figure 1 Arterial Blood Gas Abnormalities

Distribution of Arterial partial pressure of Carbon dioxide:
Figure 2 shows that, Out of 98 patients, 23 (23%) had
Normocapnea, 45 (46%) had Hypocapnea, 30 (31%) had
Hypercapnea.
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Figure 2 Arterial Partial pressure of carbon dioxide

Distribution of End-tidal carbon dioxide

In figure: 3, Distribution of ETCO, and was found that
norrnocapnea in 23 (23%), hypocapnea in 45 (46%) patients,
and hypercapnea in 30(31%) patients.
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Figure 3 Distribution of ETCO,

Mean Comparison between pCO,and ETCO,

Table 1
Std. P
Mean = N, iation VALUE
PCO2 4250 98 26.64

ETCO2  36.65 98 14.94 <0.001

The mean of pCO2 was 42.50 and the ETCO2 was 36.65.
(Table 1) The Standard Deviation of pCO2 was 26.64 and
ETCO2 is 14.94.The p value is < 0.001

Linear comparison between pCO2 and ETCO,

pco2

coz

Figure 4 Linear correlation between pCO, and ETCO,

The Figure: 4 show that significant correlation between Arterial
carbon dioxide and End-tidal carbon dioxide statistically.

DISCUSSION

Our results clearly show a good correlation between the arterial
PCO, and the End-tidal CO,.

In contrast to the study of 37 intubated patients conducted by
Yamanaka MK, Sue DY this study demonstrated that ETCO2
can be used as a non invasive guide in diagnosis and
management of patients with respiratory distress and has a
good correlation with arteria PaCO2. An increase in anatomical
and physiological dead space and disturbances in pulmonary
circulation, decreases the ETCO,and increases the
PCO,/ETCO,gradient.”> ** ** A gradient of 5-6 mmHg is
considered normal in haemodynamically stable patients.”> **?’
Pulmonary embolism and circulatory shock decrease the
ETCO, level and increase the PCO,/ETCO, gradien‘[.22’25’26
Increased aging has been shown to increase the
PCO,/ETCO, gradient, probably by increasing the anatomical
dead space.”® The probable effect of increased diastolic blood
pressure on the ETCO,/PCO, correlation curve in our study
may be explained by the fact that most of the patients had
pulmonary edema, implying an increase in the dead space..In
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our study we also had the impression that the correlation
between the End-tidal CO, and the arterial PCO, was weak in
respiratory rate over 30/minute, but it did not make statistical
significance, probably because of the small number of sample
size.We divided the patients into subgroups according to the
level of arterial PCO, and the different pathogenesis. The
subgroup was too small to be compared and analyzed
statistically.

There were limitations in our study. Firstly, the small sample
size. Secondly, the comparison of the influence of different
parameters on the curve of the whole group instead of a
comparison with the normogram of healthy controls. Therefore,
further studies should be performed to determine a normogram
of healthy people and to examine the influence of the various
parameters in this normogram. Finally, the positioning of the
sampling tube might have had some effect on the
ETCO, estimate along with differences in ETCO2 readings of
those checked via nasal prongs (non-intubated) and those who
were intubated due to differences in dead space.

Summarizing, we found a good correlation between
ETCO, and arterial PCO, in the Emergency room setting.
ETCO2 level is useful for checking the ventilatory status
instead of arterial blood gas analysis in order to avoid recurrent
puncture of arterial blood analysis. This can cause severe pain
and hematoma. If pH is required, arterial blood gas should be
checked. The difference between both ETCO2 and PCO, is
only ©. 5 mm Hg. Young age may increase the arterial
PCO,/ETCO, gradient while raised temperature may decrease
this gradient. Further studies are needed to confirm these
findings in the normal healthy population. We recommend the
use of this non-invasive method in other Emergency
departments.

References

1.  Yamanaka MK, Sue DY. Comparison of arterial-end-tidal
PCO2 difference and dead space/tidal volume ratio in
respiratory failure. Chest 1987; 92:832.

2. Hardman JG, Aitkenhead AR. Estimating alveolar dead space
from the arterial to end-tidal CO(2) gradient: a modeling
analysis. Nest Analg 2003; 97:1846.

3. Stewart RD, Paris PM, Winter PM, et al. Field endotracheal
intubation by paramedical personnel. Success rates and
complications. Chest 1984; 85:341.

4. Bozeman WP, Hexter D, Liang HK, Kelen GD. Esophageal
detector device versus detection of end-tidal carbon dioxide
level in emergency intubation. Ann Emerg Med 1996; 27:595.

5. Ornato JP, Shipley JB, Racht EM, et al. Multicenter study of a
portable, hand-size, colorimetric end-tidal carbon dioxide
detection device. Ann Emerg Med 1992;21:518.

6. MacLeod BA, Heller MB, Gerard J, ef al. Verification of
endotracheal tube placement with colorimetric end-tidal
CO2 detection. Ann Emerg Med 1991; 20:267.

7. Kelly 1J, Eynon CA, Kaplan JL, et al. Use of tube
condensation as an indicator of endotracheal tube
placement. Ann Emerg Med 1998; 31:575.

8. Pollard BJ, Junius F. Accidental intubation of the
oesophagus. Anaesth Intensive Care 1980; 8:183.

9. Birmingham PK, Cheney FW, Ward RJ. Esophageal
intubation: a review of detection techniques. Anesth
Analg 1986; 65:886.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Bhende MS, Thompson AE. Evaluation of an end-tidal
CO2 detector during pediatric cardiopulmonary
resuscitation. Pediatrics 1995; 95:395.

Sayah AJ, Peacock WF, Overton DT. End-tidal CO2
measurement in the detection of esophageal intubation during
cardiac arrest. Ann Emerg Med 1990; 19:857.

Krauss B, Ralls G, ef al. Emergency Department Capnographic
Confirmation of Prehospital Endotracheal Intubation in
Cardiac Arrest Patients - A Preliminary Report. Ann Emerg
Med 2005; 46:6.

Grmec S. Comparison of three different methods to confirm
tracheal tube placement in emergency intubation. Intensive
Care Med 2002; 28:701.

Reid C, Lewis A, Habig K, et al. Sustained life-like
waveform capnography after human cadaveric tracheal
intubation. Emerg Med J 2015; 32:232.

AARC clinical practice guideline. Sampling for arterial
blood gas analysis. American Association for
Respiratory Care. Respir Care 1992; 37:913.

Guidelines for the measurement of respiratory function.
Recommendations of the British Thoracic Society and the
Association of Respiratory Technicians and Physiologists.
Respir Med 1994; 88:165.

Lightowler JV, Elliott MW. Local anesthetic infiltration prior
to arterial puncture for blood gas analysis: a survey of current
practice and a randomized double blind placebo controlled
trial. J R Coll Physicians Lond 1997; 31:645.

Shapiro BA. Temperature correction of blood gas values.
Respir Care Clin N Am 1995; 1:69.

Hansen JE. Arterial blood gases. Clin Chest Med 1989;
10:227. Bacher A. Effects of body temperature on blood gases.
Intensive Care Med 2005; 31:24.

Ream AK, Reitz BA, Silverberg G. Temperature correction of
PCO2 and pH in estimating acid-base status: an example of the
emperor's new clothes? Anesthesiology 1982; 56:41.

Whitesell R, Asiddao C, Gollman D, et al Relationship
between arterial and peak expired carbon dioxide pressure
during anesthesia and factors influencing the difference.
Anesth  Analgl1981;60:508-12.[Medline] [Web of
Science]

Wahba RW, Tessler MJ. Misleading end-tidal CO2
tensions. Can J Anaesth1996;43:862

Stock MC. Capnography for adults. Crit Care Clin1995;
11:219-32.[Medline][Web of Science]

Gudipati CV, Weil MH, Bisera J, et al. Expired carbon
dioxide: a noninvasive monitor of cardiopulmonary
resuscitation. Circulation1988; 77:234-9.

Hatle L, Rokseth R. The arterial to end-expiratory carbon
dioxide tension gradient in acute pulmonary embolism and
other cardiopulmonary diseases. Chest 1974; 66:352-
7.[CrossRef][Medline][Web of Science]

Russel GB, Graybeal JM, Strout JC. Stability of arterial
to end-tidal carbon dioxide gradients during
postoperative cardiorespiratory support. Can J Anaesth
1990; 37:560-6.[Medline][Web of Science]

Wahba WM. Influence of aging on lung function-
clinical significance of changes from age twenty. Anesth

Analg1983; 62:764-76.[Medline][Web of Science]
Anderson DE, Parsons DJ, Scuteri A. End tidal CO?2 is
an independent determinant of systolic blood pressure in
women. JHypertens1999; 17:1073-80. [CrossRef]
[Medline] [Web of Science]

Sanders AB. Capnometry in emergency medicine. Ann
Emerg  Med1989;  18:1287-90.[CrossRef][Medline]
[Web of Science]

20740 |Page



