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ABSTRACT

Chronic Obstructive Pulmonary Disease (COPD) affects 210 million people worldwide and is
predicted to increase more than 30% in the ten following years. Long-term oxygen therapy (LTOT) is
the treatment of choice nowadays and widely used to reduce mortality in COPD. LTOT in COPD can
improve hemodynamic status, exercise tolerance, dyspnoea, life expectancy, quality of life, cognitive
function and frequency of hospitalization.The success of LTOT depends on patient compliance,
duration of therapy and the accuracy of hypoxemia correction. Although LTOT provides many

prevent side effects and detect any clinical deterioration or hypercapnia as early as possible for an
immediate referral to the hospital.
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INTRODUCTION

Chronic Obstructive Pulmonary Disease
(COPD), a common preventable and treatable
disease, is characterized by persistent

and associated with an enhanced chronic

lungs to noxious particles or gases.1
Chronic Obstructive Pulmonary Disease

is a major cause of morbidity, mortality
and health care utilization. It affects
approximately 210 million people worldwide
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and is expected to increase by more than 30
% in the next ten years.2 In Indonesia, the
prevalence of COPD was 1.6 % of men with

increase of the cases was supported by
the increase in the number of risk factors,
namely life expectancy, smoking behavior
and air pollution.3

Long-term oxygen therapy (LTOT) is a
treatment of choice that has been widely used
to reduce mortality in COPD.3 The concept
of oxygen consumption as a therapeutic
was introduced in 1922 by Alvan Barach.

improve exercise tolerance in the hospital was
established. Petty et al. in 1968 also published
about the utilization of long-term use of
portable oxygen at home (domiciliary).1.4

Supporting this, some studies suggested that
LTOT in COPD can improve hemodynamic
status, exercise tolerance, dyspnoea and life
expectancy. LTOT was also shown to improve
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the quality of life, cognitive function and
frequency of hospitalization.5

The purpose of this paper is to explain

on research that has been performed, including
the prescription and the factors that need to be
considered in the provision of LTOT in COPD
patients.

DISCUSSION

Long-term oxygen therapy (LTOT) is an oxygen

than 15 hours / day. It is indicated for patients
with chronic hypoxemia to provide oxygen
supply at higher concentration compared to the
outside air. It is believed can treat or prevent
the symptoms and effects of hypoxia by
maintaining the arterial oxygen pressure (PaO2)
above 60 mmHg and oxygen saturation (SaO2)
above 90%.1.4

There are many indications for LTOT
admnistration, such as (1) PaO2
SaO2 through pulse oximetry (SpO2
rest; (2) PaO2 56-59 mmHg or SpO2 89% with
signs of pulmonary hypertension or haematocrit
> 55% or peripheral edema due to right heart
failure; (3) PaO2 2
during exercise / sports; (4) nocturnal oxygen

4.6

Thus, LTOT was applied in COPD
patients with severe chronic hypoxemia (PaO2

59 mmHg (7.4 to 7.8 kPa) with signs of cor
pulmonale, haematocrit > 55%, peripheral
edema). Patients were then clinically stable in
the sense that no exacerbations occured within
4 weeks.7,8

Prevalence of hypoxia among patients
with COPD is not known yet. In the overall
population of COPD, severe hypoxemia is
relatively rare, with only 2% of 5993 participants
in the UPLIFT (an experimental therapy or
oxygen supplementation) study. Meanwhile, the
National Emphysema Treatment Trial suggested
almost 80% of COPD patients with advanced
disease degrees using LTOT.9

LTOT is often used by patients with

other chronic lung diseases such as ILD
(interstitial lung disease). Some studies
suggested that long-term use of oxygen in
ILD could supress the symptoms and improve
the quality of life. In addition, LTOT is also
frequently used as part of palliative therapy
in cancer and heart failure to ameliorate
shortness of breath, either with or without
hypoxemia. But there were few clinical
HYLGHQFHV�PHQWLRQLQJ�LW¶V�EHQHILWV�LQ�FDQFHU�
and heart failure.4

LTOT may alleviate severe chronic

pulmonary vascular disease, primary pulmonary
hypertension with criteria or indication as in
COPD provision.8

There are no absolute contraindications
for oxygen therapy. Smoking may combusive
due to high oxygen concentration used in
therapy. Therefore, patients using LTOT are
highly recommended to quit smoking.4,8

oxygen (1-3 Lt/ min) for > 15 hours/ day. It
can be increased for about 1 Lt/ min to the
regular dose at bedtime or after a meal and
during exercise. It is because of the raise
of metabolic rates after eating and during
exercise, as well as hypoventilation occurs
when sleeping.1,4

Oxygen delivery system includes a
conventional oxygen cylinder, an oxygen
concentrator, and liquid oxygen. The
conventional oxygen cylinder (Figure 1)
contains compressed oxygen with a pressure
of 2000-3000 pounds / inch2 and equipped
with a pressure regulator that allows oxygen
distribution at a pressure of 50 pounds/ inch2

when in used. Oxygen cylinder contains 680
Lt of oxygen which can provide oxygen for

min. A portable oxygen cylinder contains 400
Lt of oxygen that allows oxygen supply for

min.4 Higher oxygen demands is required
in patients who are immobile. This portable
cylinder is relatively low-priced but it needs
replacement when required.10
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Oxygen concentrator (Figure 2) works by
denitrogenation of free air atmosphere using

about 1 Lt/ min, weighs around 2.5 to 5 kg. It is
relatively affordable, but not carriageable due to
LW¶V�GHSHQGHQF\�RQ�HOHFWULFLW\�4,12

11

Liquid oxygen (Figure 3) is converted
IURP�JDV�WR�OLTXLG�IRUP�DW�������)�DQG�VWRUHG�
in a reservoir at a pressure of + 2 Lt/ inch2,
which is safed to be used at home. A liter of
liquid oxygen can provide 860 Lt of gas. A
reservoir contains 30-40 Lt of liquid oxygen

for about 8-10 days. This is the best choice
although more expensive than other systems
because it offers higher improvement on
SDWLHQW¶V�TXDOLW\�RI�OLIH��,W�LV�HDV\�WR�FDUU\�DQG�

4,12

11

8

The LTOT administration algorithm is
illustrated in Figure 4 below. LTOT is
administered when a patient is clinically stable
without an episode of exacerbation for the
last 4 weeks. PaO2 must be measured twice at
intervals of not less than 3 weeks and before
the administration of LTOT. The assessment
of hypercapnia should be based on blood
gas analysis primarily, not simply SaO2, and
the response to oxygen therapy is necessary
for the safety LTOT prescription. Moreover,
assessment oxygen demand should be done
by a standard source of oxygen or oxygen
concentrator.
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LTOT offers many advantages in COPD
SDWLHQWV¶�OLYHV��VXFK�DV�LPSURYLQJ�VXUYLYDO�UDWH��
exercise capacity, pulmonary hemodynamics,
quality of life and mental status. The British
Medical Research Council conducted a
research in 1981 on 87 patients, with aged
less than 70 years with chronic bronchitis or
emphysema (FEV1 0.58 to 0.75 Lt) with severe
hypoxemia (PaO2 from 49.4 to 51.8 mmHg)
and retention of carbon dioxide (PaCO2 56-60
mmHg). Randomly chosen to be given oxygen
therapy 2 Lt/ min via nasal cannula for 15
hours/ day. Patients were followed up every
3-6 months. After 5 years, it was found that
19 out of 42 patients receiving oxygen therapy

died. Meanwhile, 30 out of 45 patients died in
the control group. This indicated that oxygen
therapy increased survival rate although
the effects of oxygen therapy versus non-
treatment of the physiological variables were

13

The Nocturnal Oxygen Therapy Trial
(NOTT) were also conducted a study of
203 patients with COPD with hypoxemia.
There were two studied groups, a group with
FRQWLQXRXV�R[\JHQ�WKHUDS\�������������KRXUV�
/ day) and another group receiving nocturnal
R[\JHQ�����������KRXUV���GD\���7KH\�ZHUH�
followed up at 12 months and 24 months post
therapy. Result showed 23 patients died in
the continuous therapy group, and 41 died on

If PaCO2 has not increased
by > 0.5 kPa and:

Trial of O2 rates:
Use the following as a guide to

2 litres of O2

PaO2 < 8.0 kPa
Patient is suitable

for LTOT
at 2 litres of O2

PaO2 < 8.0 kPa

O2

If PaO2 > 8.0 kPa - Patient NOT
suitable for LTOT.

Consider Reassessment in three
months.

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF. To remove the line, buy a license.

http://www.acropdf.com


-RHS.416�:SP���8ELYR�������|

result on the relationship between continuous
oxygen therapy with a decrease in pulmonary
vascular resistance and haematocrit were
absolute. 13

Gulbas et al., conducted a research on
oxygen therapy with a duration of 15 hours

concentrator to 228 COPD patients at age of 43-
89 years. Among them, 55 did not get therapy,

day) and 61 had 15 hours/ day during research
period. It was found that 75% died after 5 years
of follow-up. The average value of the survival
UDWH�LQ�WKH�QRQ�WUHDWPHQW�JURXS�ZDV��������
����PRQWKV��WKH�LQWHUPLWWHQ�JURXS�ZDV��������
4.1 months and 15 hours/ day therapy group
ZDV����������PRQWKV��7KLV�VWXG\�VXJJHVWHG�QR�

hour / day groups.5

Criner and Celli suggested that oxygen
therapy in COPD patients can improve
ventilatory muscle functions during exercise.
Oxygen consumption may prevent additional
workload muscles, thereby reducing breath
tightness and improve endurance.15

improvement in exercise capacity was seen in
patients with mild to moderate hypoxemia. This
is explained by decreasing minute ventilation,

area, and pulmonary vascular resistance, and
increasing stroke volume and oxygen transport
capacity.4 Supporting these, Malgorzata et al.
(2012) studied 20 COPD, 4 bronchiectasis, 3

1.5 Lt/ min, 7 hours later with 2 Lt/ min, and
the following 4.5 hours with 3 Lt/ min) for 6
months. The average increase mileage achieved
LQ�WKH���PLQXWH�ZDONLQJ�WHVW�ZDV���������������

14

Moreover, oxygen therapy may improve
pulmonary haemodynamics and stroke volume.
LTOT administration for 2 years can reduce
pulmonary artery pressure and remain stable
up to 6 years. Pulmonary haemodynamic
improvement occurs more frequently in patients
receiving continuous oxygen therapy compared
with the intermittent.4,13

Health status improvement via oxygen
therapy in relation to the quality of life can
EH�DVVHVVHG�E\�6W��*HRUJH¶V�5HVSLUDWRU\�
Questionnaire (SGRQ). High scores were
found in all aspects of SGRQ after receiving
proper LTOT using oxygen concentrator or
portable liquid oxygen. A greater increased in
quality of life was produced by using portable
liquid oxygen because patient was able to
perform activities outside the home. This could

ADL or IADL assessment.14 This is consistent

oxygen concentrator of 15 hours/ day in 23
COPD patients with severe hypoxemia. It
was found that SGRQ score improved after
2 weeks of oxygen consumption although

months of therapy there was a slight increase
in the value of SGRQ though statistically

RI�R[\JHQ�FRQFHQWUDWRUV�ZKLFK�OLPLWHG�SDWLHQWV¶�
ambulation.16

COPDpatientswith hypoxemiaoften suffer

disorders. LTOT can improve psychological

their mood and behaviour.4 Okubadejo et al. also
found that the anxiety level of COPD patients

after given LTOT for 6 months. As for the level

between the group who received LTOT and the
control group.16

Furthermore, sleep-disordered breathing
is common in COPD patients and is often
associated with the occurrence of nocturnal
desaturation. Increased sleep latency, and
decreased total sleep time, slow-wave sleep
and sleep REEM are the causes of sleep
problems in patients with COPD. For about
30-70% patients with COPD experience
imsomnia and body weakness when wake
up. It is often considered as drug side effect,

most importantly is that COPD patients often
experienced nocturnal desaturation. Therefore,
oxygen therapy during sleep can prevent
nocturnal hypoxemia and improve sleep
quality. 13,16
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Disadvantages and Side Effects of LTOT in
COPD Patients

in COPD patients, but it also has disadvantages

LTOT circumstance, patient compliance is the

of therapy. This is because of the long course
of LTOT makes patients bored and often avoid
to use because of fear of addiction. Besides,

smoking and for about 20% of COPD patients
are active smokers. A study reported that the
incidence of burns were found in the use of
LTOT with burn size 3.9% minimumly.6,9

serious side effects. The common side effects
are local irritation of the nose and eyes. More

administration, which can induce the occurrence
of CO2 retention and may cause hypercapnia.
However, these are avoidable by maintaining
PaO2 at a pressure of 60-65 mmHg. The use of
home oximetry will allow patients to monitor
SpO2 and may improve patient adherence.4,6

depends on several factors: patient compliance,
duration of therapy and the accuracy of
hypoxemia correction. It is suggested that the
level of patient adherence to LTOT is ranging
from 45% to 70%. Several factors that affect
the degree of patient compliance include the
disease (disease characteristics and complexity
of treatment), personal/ family (demographics,
function the patient/ family, cognition/
knowledge of health), shame and fear of
addiction, and the presence of complications
(irritation of the nose, dry nose, nosebleeds, loss

patients especially the elderly with reduced

oxygen are heavy.7

Oxygen therapy at home can be monitored 4
weeks after prescription by an experienced
nurse. The purposes of this follow-up at home
are providing further education and support
patients and care giver, recording the SaO2
by pulse oximetry (SpO2), and prescribe the

hypoxemia (SpO2 target 92% or above), and
acquiring pulse oximetry result for hospital
record and further evaluation.8

Every patient who is on LTOT will then be
followed up within 3-6 months. During the visit,
the nurse should take notes about the location
of the tool/ concentrator, nasal cannulas used,
the need for additional cylinder tube, patient
compliance, highly encourage patient to not
smoking, available contacts of oxygen providers
and experienced nurses in oxygen therapy.

If the SpO2 belows the expected correction,
patient should be re-assessed with a blood gas
DQDO\]HU�IRU�UHDGMXVWPHQW�RI�/727��,I�SDWLHQW¶V�
clnical symptoms worsen or hypercapnia
occurs, patient has to be referred to the hospital
immediately.

CONCLUSION

patients with severe chronic hypoxemia. It can
improve the survival rate, exercise capacity,
pulmonary hemodynamics, quality of life and
mental status. The success of LTOT depends
on patient adherence to therapy, duration
of therapy and the accuracy of hypoxemia
correction. The most important thing to
consider is the complexity of the tools used and
the accuracy of the intervention. Understanding
DQG�LQYHVWLJDWLQJ�SDWLHQW¶V�H[LVWLQJ�SUREOHPV�
and knowledge about oxygen therapy can
help the development of new strategies and
interventions.

Follow-up session is required to evaluate

detect any clinical deterioration or hypercapnia
as early as possible for an immediate referral to
the hospital.
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