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INTRODUCTION 

The administration of oxygen to the patients with chronic obstructive pulmonary disease 

(COPD) has been a matter of clinical concern since decades. It is believed that administering 

the oxygen to these patients will reduce the “hypoxic drive” nothing but the drive to breath. 

This hypoxic drive theory has been controversial since decades and posing a dilemma to the 

medical and nursing professionals. This review aims to prove the fact that oxygen 

administration does not reduce the hypoxic drive in COPD patients by reviewing different 

evidence based studies. 

REVIEW OF LITERATURE 

Theoretical framework 

Patients with COPD suffer from chronic inflammatory changes which lead to the destruction 

of airways, pulmonary blood vessels and the parenchyma. (Kent et al., 2011) Scarring and 

fibrosis of the smooth muscles and the connective tissues lead to compromised gas exchange. 

This increases the levels of carbon dioxide in the blood of these patients. In normal healthy 

people, the drive to breath comes from the high levels of carbon dioxide in the blood. 

Whereas in COPD patients, the high levels of carbon dioxide compromise the function of 

carbon dioxide chemo receptors, resulting in the drive to breathe dependent on oxygen 

chemoreceptor‟s response to low level of oxygen. This phenomenon is termed as „hypoxic 

drive‟. (Kent et al., 2011) 

Hypoxic drive theory- Myths and clarifications 

According to this theory, the levels of oxygen increase in blood when a patient with COPD is 

administered oxygen. This increase in the oxygen levels may signal the body to stop 

breathing, which may lead to the death of the patient. 



 

 

Hoyt 1997 explained the mechanisms by which the hypoxic drive occurs in COPD patients. 

In a healthy individual carbon dioxide receptors are responsible for 85% of drive to breathe, 

remaining 15% by oxygen receptors. In COPD patients, the carbon dioxide gets trapped in 

the alveoli and they cannot exhale it. According to Hoyt, this increase in carbon dioxide level 

cannot be solely attributed to the hypoxic drive. There are three important mechanisms 

explained. 

 Haldane effect: This mechanism is associated with the haemoglobin (Hb), which has 

the ability to carry oxygen and carbon dioxide. When oxygen is administered to 

COPD patient, Hb carries the oxygen and its capacity to carry carbon dioxide will be 

reduced. Thus the plasma carbon dioxide level increases, COPD patient will not be 

able to exhale this carbon dioxide. (Williams et al., 2011) 

 Hypoxic pulmonary vasoconstriction: This is a normal physiological response to the 

low levels of oxygen in alveoli. The pulmonary arteries constrict and allow the blood 

flow to oxygen deficient alveoli in healthy individuals. In COPD patients, as the 

oxygen is supplied, this pulmonary constriction does not occur causing an increase in 

carbon dioxide levels. (West, 2008) 

 Reduced minute ventilation: Some COPD patients with acute respiratory failure 

reduce the minute ventilation due carbon dioxide retention and increase in the dead 

space ventilation. (Reilly et al., 2012) 

Research evidence 

In the above paragraphs, the theoretical evidence supporting the fact that oxygen 

administration does not remove the drive to breathe in COPD patients has been discussed. In 

this section, discussion of some of the research findings which prove that „restraining the 

oxygen therapy in COPD patients may do more harm than good‟ will be addressed. 



 

 

In a single blinded prospective study conducted at a medical-surgical intensive care unit of a 

tertiary teaching hospital, 12 intubated COPD patients with chronic carbon dioxide retention 

were observed at the baseline and after oxygen administration. There was no significant 

change in carbon dioxide levels, dead ventilation space and the respiratory drive. After the 

mechanical ventilation in these patients, the plasma levels of carbon dioxide were found to be 

lower and the minute ventilation was appropriate. (Crossley et al., 1997) 

Dick et al. 1997 studied 11 hypoxemic COPD patients. The ventilator responses to 

hypercapnia and hypoxia were measured using evaluated rebreathing techniques. They have 

concluded that oxygen induced high carbon dioxide levels does not indicate any respiratory 

failure in all these 11 patients. Therefore it was proved that oxygen induced changes in the 

respiratory drive is not due to hypoxic drive in COPD patients. (Dick et al., 1997) 

In a study conducted on 20 isocapnic hypoxic adults, the ventilator responses were recorded. 

The breathing pattern, respiratory drive and the minute ventilation were studied in these 

individuals. It was concluded that the minute ventilation may reduce; the partial pressure of 

carbon dioxide might increase when oxygen is given. (Easton et al., 1986) 

A single blinded RCT conducted in the multidisciplinary intensive care units of a teaching 

hospital recruited the patients who were admitted with acute exacerbations of COPD with 

PaO2 < 6.6kPa. The patients were divided into two groups: one group receiving high oxygen 

tension (>9kPa) and the other low oxygen tension group (>6.6kPa). The effect of oxygen 

administration on the outcomes and the hypercapnia were studied in both groups. There was 

no patient with poorer outcomes in the high oxygen tension group, whereas one patient of 

low oxygen tension group received ventilation and other died. Thus this study noted that 

giving high levels of oxygen did not show any adverse effects on the patients. (Gomersall et 

al., 2002) 



 

 

Aubier et al. 1980 studied the effects of giving 100% oxygen on the minute ventilation and 

levels of oxygen and carbon dioxide in patients with COPD with acute respiratory failure. 

When oxygen was administered there was an initial fall in respiratory volume, but after 15 

minute of administration the minute ventilation improved which was very close to the control 

group. (Aubier et al., 1980) 

A review published in 2010, focused on the long term oxygen therapy in the patients with 

acute exacerbations of COPD. It was shown that the survival rate was higher in patients who 

were given long term oxygen therapy (LTOT). The efficacy of LTOT was proved only in 

stable COPD patients with severe hypoxemia(<7.3kPa). (Corrado et al., 2010) 

In a randomized controlled trial conducted on 27 patients, the effect of oxygen therapy on the 

quality of life of the patients with COPD was studied. It was shown that the oxygen improves 

the exercise performance in stable COPD patients. (Nonoyama et al., 2007) 

In some studies it was shown that right proportion of oxygen administered to the COPD 

patients may save the life of the patient, without causing adverse effects of hypercapnia. The 

titrated oxygen administration to achieve 88-92% of oxygen saturation may result in reduced 

respiratory acidosis, decrease the mortality rate and also result in better outcomes. (Driscoll et 

al., 2008) 

There are many evidences to suggest that the benefits of long term oxygen therapy are 

numerous and even the mortality rate has been significantly decreased. Thus, long term 

oxygen therapy increases the survival rates in COPD patients with acute exacerbations. (BTS, 

2015) 

 

 



 

 

METHODOLOGY 

Literature search 

A search including all the articles in English from the search engines such as PUBMED, 

MEDLINE, CINAHL Plus, COCHRANE database was done. The initial search included all 

the articles available from all the sources. A secondary search of articles from the in text 

citations of the primary articles was performed. The important key words used in search 

strategy are COPD patients, oxygen therapy, hypoxic drive, respiratory drive, ventilation. 

Inclusion and Exclusion criteria 

The articles addressing the outcomes of oxygen therapy in the COPD patients were included. 

We included all the study designs including observational, RCTs, cohort studies, etc.  The 

articles with no information of number of patients studied, outcomes, adverse effects were 

excluded from this review. 

Quality of literature 

The quality of the included literature has to be assessed in order to get the genuine results of 

the review. Different scales used for the assessment of the quality are Jadad scale, Structured 

Effectiveness Quality Evaluation Scale (SEQES) and Sackett‟s Level of Evidence. 

DATA ANALYSIS 

As this review includes different studies with variations in sample size, settings, study 

designs, outcomes measured, heterogeneity is a matter of concern. Hence appropriate 

statistical tests such as ANOVA and chi-square tests will be used in the final review process. 

In addition, forest plots can be constructed to get a clear view of the result as the research 

question is a debate or controversial in nature. 



 

 

SIGNIFICANCE 

Since decades there has been a debate over the topic if the oxygen can be given to the patients 

with COPD or not. This review was proposed in order to study the evidences which show the 

beneficial effects of oxygen therapy in patients with acute exacerbations of COPD. The much 

debated hypoxic drive theory has been proved wrong by the evidences in past as patients do 

not die of respiratory failure due to high oxygen levels after the administration. The theories 

like Haldane effect, minute ventilation and pulmonary constriction were implicated for the 

hypoxic drive. Hence, restraining the oxygen therapy in COPD patients when required may 

pose more hazards than the benefits. It is because hypoxia kills, whereas hypercapnia occurs. 

Hence, care should be taken by the medical and the nursing professionals to focus on how to 

treat hypercapnia instead of letting the patient die of hypoxia. This review is in the proposal 

phase, hence it needs to be supplemented by different data analysis techniques and statistical 

tools to get the quantitative conclusions. 
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