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ABSTRACT Patients with an exacerbation of chronic obstructive pulmonary disease (COPD), Arterial blood gas analy-
sis (ABG) pao2, pco2, pH and bicarbonate have been studied in 60 patients. Among them 35  were Acidosis (20 res-
piratory acidosis, 5 metabolic acidosis and 10 mixed respiratory and metabolic acidosis) and 25  cases were found to 
be Alkalosis (4 metabolic alkalosis, 15 respiratory alkalosis and 6 mixed respiratory and metabolic alkalosis). The mean 
age was 56.50 ± 5.81 years and pco2 (mean ± S. D.) 49.30 ± 1.37 and po2 64.72 ± 2. 31 mmHg, pH was found in the 
range 7.25 – 7.55 and HCo3- 28.30 ± 2.12 (mean ± S. D.). In present study choice of respiratory and metabolic ABG in 
COPD are important due to respiratory acidosis and respiratory alkalosis.

Introduction:
Chronic obstructive pulmonary disease (COPD) is a world-
wide disease especially in developing world (Vestab, Jor-
gen ,2013). There are many factors which influence COPD 
such as tobacco smoking, air pollution and genetic marker 
of individual (Decramer M et al,2012). These factors may 
cause inflammatory response in the lungs which results 
narrowing of the small airways and destruction of lung tis-
sue, known as Emphysema. Different method are available 
for diagnosis of COPD (.Nathell L et al ,2007). According 
to the World Health Organization (WHO) COPD will be-
come the third leading cause of death worldwide by 2030 
(Murray C J ,2012, C Raheriron and P. O Girodet ,2009  ) 
Determination of Arterial blood gas analysis (ABGA) is im-
portant in diagnosis, prognosis and management of acute 
exacerbation COPD. We have study arterial blood gas 
pco2, po2 and pH and HCo3

- ion in chronic pulmonary ob-
structive in present study.

Material and methods:
We have studied Arterial blood gas analysis in 60 patients 
(male and female) with lung disease acute exacerbation of 
COPD admitted to Intensive Care Unit (ICU) between De-
cember 2008 to December 2009 in SRG Hospital and Jhal-
awar Medical College Jhalawar (Rajasthan). Pao2, paco2, 
pH and HCo3

- evaluated in patients of chronic obstructive 
pulmonary tuberculosis (COPD). Arterial blood sample 
were collected from radial artery by heparinised syringe 
with 20- 25 gauge needle and deliver the sample imme-
diately for analysis and there should be no delay otherwise 
error may occur and paO2 and paCo2, pH and HCO3- eval-
uated in COPD patients.

Stepwise approach to ABG Analysis
Determine whether patient is alkalemic or acidemic state 
using the arterial pH measurement.

Determine whether the acid- base disorder is a primary 
respiratory or metabolic disturbance based on the paCo2 

and serum HCO3
- level.

If a primary respiratory disorder is present, determine 
whether it is chronic or acute.

In metabolic disorders, determine if there is adequate 
compensation of the respiratory system.

In respiratory disorders, determine if there is adequate 
compensation of the metabolic system.

Determine pateint’s oxygenation status (PaO2 and SaO2)- 
hypoxemic or not. If a metabolic acidosis is present, deter-
mine the anion gap. 

Results:
Arterial blood gas analysis was carried out in chronic ob-
structive pulmonary disease patients admitted to ICU with 
clinical features of cough, dyspnea. The mean age of our 
study group was 56.50 ± 5.81 (mean ± S. D.) years of both 
male and female patients. Respiratory acidosis and alka-
losis case were found to 35 and 25 respectively. Among 
them Acidosis cases 20 of respiratory acidosis,5 metabolic 
acidosis and mixed acidosis were found to be 10 and in 25 
alkalosis case 15 respiratory acidosis, 04 metabolic acidosis  
and 06 were of mixed alkalosis. (Table 1)

The mean ± S. D. pco2 49.30 ± 1.37 and po2 64.72 ± 
2.31 mmHg, pH in the range 7.25- 7.50 and HCo3

- ion 
28.30 ± 2.12 (mean ± S. D.) (Table 2)

Table 1- Clinical correlation of COPD patients 

ACIDOSIS (35) ALKALOSIS(25)

Respiratory 20 15

Metabolic 5 4

Mixed 10 6
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Table 2 – (Mean ± S. D.) value of Arterial blood gas Pa-
rameters in COPD

PARAMETER MEAN ± S. D.

Pco2 (mmHg) 49.30 ± 1.37

Po2 (mmHg) 64.72 ± 2.31

pH 7.25 - 7.55

HCo3
- 28.30 ± 2.12

Discussion:
The following definitions and terminology used in refer-
ence to acid-base balance (Richard M. Jeffery,2005)  -:

Acidosis - Presence of process which tends to decrease 
pH by virtue of gain of H+ or loss of Hco3

- .

Alkalosis – Prescence of a process which tends to increase 
pH by virtue of loss of H+ or gain of Hco3

-.

Respiratory Vs metabolic – 
Respiratory – process which leads to acidosis or alkalosis 
through a primary alteration in ventilation and result exces-
sive eliminationor retention of CO2.

Metabolic- process which lead to acidosis or alkalosis 
through their effects on kidney and the consequent disrup-
tion of H+ and HCO3

- control.

Compensation – The normal response of the respiratory 
system or kidney to change in pH induced by a primary 
acid-base disorder.

Simple Vs. Mixed Acid-Base Disorder-
Simple acid-base disorder – a single primary process of 
acidosis or alkalosis

Mixed acid-base disorder -  presence of more than one 
acid base disorder simultaneously.

Compensation   - In the presence of acidosis or alkalosis, 
regulatory mechanism occur which attempt to maintain the 
arterial pH in the physiologic range. These process result 
in the return of pH towards, but generally just outside the 
normal range.

Disturbance in HCO3
- ( metabolic acidosis or alkalosis) re-

sult in respiratory compensation while changes in CO2 (res-
piratory acidosis/alkalosis) are counteracted by renal com-
pensation.

Arterial blood gas analysis pao2, pco2 and HCo3
- is impor-

tant in diagnosis, prognosis and and medical management 
of acute exacerbation of chronic obstructive pulmonary 

disease (R. Begin et al 1975). Interpretation of pao2, pco2, 
pH and HCo3

- are considered respiratory and metabolic 
parameter and useful in acid – base disorder (Rechard M J. 
AW 2005). Choice of respiratory and metabolic parameter. 
Arterial blood gas especially in chronic obstructive pul-
monary disease are important due to respiratory acidosis 
and respiratory alkalosis. Respiratory acidosis is defined as 
low pH, high paCO2, normal or high normal bicarbonate. 
(Robe K F et al 2007) 

The mean ± S. D. age of our study was 56.50 ± 5.81 
which were correlated with other markers (Pragnesh J et al 
2014, Burrow B 1964, Burrow B 1969). In our study most 
of the case were male, among 60 cases  51 were found to 
be male and only 9 cases of  female. Other workers also 
shown male predominance (Pragnesh J et al 2014, Burrow 
B 1969, Rupmate RU 1989). According to Pragnesh J et al 
2014 males are more prone to exposure to smoking, envi-
ronmental dust and irritants.

In present study COPD patients were found to be acidosis, 
alkalosis and among them a respiratory, mixed and meta-
bolic conditions present. The mean pCo2 (49.30) level in-
crease i.e, hypercapnea and pO2 was (64.72). the relation-
ship of pCO2 and pO2 showing in our study acidosis and 
alkalosis both condition were involved due to body com-
pensate towards acid – base balance we have correlated 
our findings with reported in literature (Crofton and Dongla 
2000, Ingram R 1972, Pragnesh J et al 2014, Rupware RU 
1989)

pH in the range of 7.25- 7.55 (male) and HCo3
- 28.30. 

blood pH is important to maintain homeostasis to avoid 
cellular destruction (Singh V et al 2013). Disturbances in 
pH causes respiratory or metabolic or mixed disorders of 
acidosis and alkalosis (Ghosh A k 2006, Adrogne HJ 2006, 
Richsrd M 2005). Buffer mechanism of body which can be 
either renal or respiratory maintain blood pH within normal 
range.

In present study HCO3
- mean value was 28.30. Bicarbo-

nate ions also important to achieve condition acidosis and 
alkalosis within normal limits by body compensation and 
decompensation by kidney by disruption of H+ and HCO3

- 

control, other workers reported bicarbonate ions role in 
acid base balance (R Begins et al 1975, Abhishek Verma 
2010, Rabe KF 2007).

Conclusion:
Analysis of ABG and interpretation is important and rel-
evant, sensitive parameter for clinician as well as Anaes-
thetist. In COPD arterial blood gas analysis and acid base 
state are significant in present study.


