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Abstract

Desaturation during exercise is no longer an anecdote or
medical curiosity but has converted into a marker of poor
prognosis. Patients with COPD who undergo rapid or early
desaturation during the six-minute walking test will have
major clinical repercussions than those with late-onset
desaturation. Only the patients who exhibit desaturation
within the first minute of the walk test, the so-called early
desaturators, also experience desaturation during their
daily activities. Those who desaturate past 3.5 min, the
late desaturators, do not undergo desaturation in their
daily life activities. Moreover, the former will require long-
term oxygen therapy sooner than the late-onset group. It
seems reasonable to assume that early desaturators will
benefit from ambulatory oxygen therapy, as they will
desaturate during their activities of daily living. Late-onset
desaturators will not experience oxygen desaturation in
their daily lives. Consequently, they would not benefit
from oxygen therapy while walking around. However,
depending on the individual case and their activity, those
intermediate desaturators—with an onset between 1 and
3.3 min—may go through desaturation at home.

Short Communication
To date, oxygen desaturation during exercise in chronic

obstructive pulmonary disease (COPD) is still a scarcely studied
aspect. In fact, there is no consensus on the definition of
desaturation with exercise. Some authors define it as a drop in
oxygen saturation of more than 4% [1]; others as minimum
levels of oxygen saturation below 90% [2]; while for other
authors, in addition to low saturation levels (below 88-90%),
the condition is to be maintained for more than 1 min [3]. The
probably most accepted criterion in clinical practice is a drop
of 4% with a nadir below 88%.

Moreover, the dilemma consists in deciding what to do with
the patient who suffers from desaturation, i.e. perform tighter
clinical controls, give oxygen or not and when and at which
flow. The current national and international guidelines do not
provide relevant, precise information [4-7]. Desaturation

during exercise is no longer an anecdote or medical curiosity
but has converted into a marker of poor prognosis. Takigawa et
al. [8] highlighted in their work from 2007 the increased
mortality found in patients with COPD who desaturated by
more than 6% with exercise. Recently, Andranopoulus et al. [9]
confirmed that desaturation correlates with an increased
number of hospital admissions and decreased survival.

Only the patients who exhibit desaturation within the first
minute of the walk test, the so-called early desaturators, also
experience desaturation during their daily activities [10].
Those who desaturate past 3.5 min, the late desaturators, do
not undergo desaturation in their daily life activities. Thus,
although patients who suffer from desaturation altogether
seem to have a worse prognosis than those who do not,
patients with COPD who undergo rapid or early desaturation
during the six-minute walking test will have major clinical
repercussions than those with late-onset desaturation.
Moreover, the former will require long-term oxygen therapy
sooner than the late-onset group [11].

The six-minute walking test is considered a submaximal
exercise that can become maximal in some patients, wherein
the oxygen consumption correlates well with the peak oxygen
consumption obtained by cycle ergometry [12]. However, a
patient may not go through desaturation at home if the daily
physical activity is low. A patient who does not walk, will
obviously not reach desaturation. Outside the hospital, many
patients with low mobility will not recreate the
pathophysiological conditions that occurred during the walk
test in the hospital.

In light of the impact of desaturation, in particular early
desaturation, the question arises whether or not to administer
oxygen to patients. Current guidelines and clinical standards
do not provide clear information; in line with them, oxygen
may be administered individually when an improved exercise
capacity is observed in the patient. It seems reasonable to
assume that early desaturators will benefit from ambulatory
oxygen therapy, as they will desaturate during their activities
of daily living. Late-onset desaturators will not experience
oxygen desaturation in their daily lives. Consequently, they
would not benefit from oxygen therapy while walking around.
However, depending on the individual case and their activity,
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those intermediate desaturators—with an onset between 1
and 3.3 min—may go through desaturation at home.

That being said, the question is how to administer the
oxygen. We recommend a walk test with oxygen
administration while assessing improvements in walking
distance, degree of dyspnea, post-exercise recovery period,
and the oxygen flow needed for these changes. Thus, titrating
their ambulatory oxygen therapy, these patients with usually
serious COPD will not desaturate with exercise. As a result of
this titration, based on submaximal exercise, the patient will
neither desaturate during the walk test nor during activities of

daily living. Despite oxygen requirements being somewhat
lower, the titer will certainly be set higher to avoid daily
desaturation.

However, there is still the group of intermediate patients,
neither early nor late desaturators, where the risk of
desaturating at home is uncertain. In these cases, their level of
physical activity could be assessed by questionnaire. If the
questionnaire revealed a considerable daily physical activity,
we would recommend to start oxygen therapy, again titrated
by means of a walk test in hospital (Figure 1).

Figure 1: Oxygen therapy titrated by means of a walk test.

In summary, we propose the administration of ambulatory
oxygen in patients with COPD who desaturate during exercise,
awaiting further studies to confirm the benefits of oxygen
therapy in these patient groups.
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