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®© Introduction

High-flow therapy (HFT) is a well-known
and recognised therapy for patients with
respiratory failure of diverse origins,
with greater evidence for patients with
acute hypoxemic respiratory failure.

In the case of COPD patients, there

is increasing evidence that HFT could
be used at home on a long-term basis,
but this is still very rarely done?. This is
due to several factors, including limited
experience using HFT in patients with
chronic respiratory failure, a lack of
confidence with using HFT at home,

a need for more comprehensive
training, an assumption that high-flow is
equivalent to high FiO, and that high O,
flows cannot be delivered at home, and
a limited evidence base®.
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From a theoretical
point of view, HFT is a
treatment that is suitable
for hypoxemic COPD
patients, especially those
with a chronic bronchitis
phenotype*

Its mechanisms of action fit with

the pathophysiology of this disease.
HFT provides sufficient pressure to
counteract the patient’s autoPEEP
which is responsible for the air

trapping so characteristic of COPD
patients®. HFT also has effects on
ventilatory mechanics, decreasing the
inspiratory resistance and reducing
respiratory work, so the patient has
less dyspnoea®’. Moreover, HFT
generates a certain degree of expiratory
pressure, which contributes to a greater
alveolar recruitment and reduces CO,

in hypercapnic patients due to the

For illustration purpose only

High-flow therapy (HFT) has recently become a recognised therapy for hypoxemic
COPD patients.’®'” |ts mechanisms of action fit with the pathophysiology of the disease
and there is increasing evidence that HFT could be used at home on a long-term basis'®",
although this practical experience in this area is limited. Evidence'®"” shows that hypoxemic
COPD patients with chronic sputum, recurrent respiratory infections and exacerbations,
bronchiectasis or frequent hospital admissions are suitable candidates for HFT.

We present the case of a hypoxemic COPD patient with frequent
exacerbations and hospital admissions who was treated successfully with
HFT at home. This case is in line with existing evidence''” that shows that
HFT could play an important role in the treatment of hypoxemic COPD
patients with a “frequent exacerbator” phenotype.

CO, dead-space washing effect®®.
Finally, the warm, humidified gas
provides additional benefits: improving
mucociliar clearance, reducing
respiratory secretions and infections,
and making this therapy better tolerated
and more comfortable than conventional
oxygen therapy or non-invasive
ventilation®". These effects are very
important, especially in COPD patients
with bronchiectasis™®.

Moderate to severe hypoxemic COPD
patients are characterised by recurrent
exacerbations, daily limiting symptoms
and frequent hospital admissions which
greatly impair their quality of life. These
patients are commonly classified as
GOLD 3-4 and considered as frequent
exacerbators with a chronic bronchitis
phenotype. We have some evidence
that HFT could clinically improve the
condition of these patients, increase
QALY and save costs by reducing
hospital admissions, so HFT could be
an option to consider when treating this
kind of patient™s.



© Case presentation

The patient is a 64-year-old man
who is an ex-smoker with a pack-
year index of 50 and a personal
history of arterial hypertension and
hypertensive cardiomyopathy treated
with furosemide and amlodipine.
A COPD diagnostic was made several
years ago and the patient was being
treated with a LAMA/LABA inhaler,
inhaled steroids, roflumilast and
albuterol prn (table 1). He was also

Medical Treatment

on home oxygen therapy, receiving

2 L/min through nasal prongs for 15
hours a day. The patient was very
symptomatic with a mMRC 3, a COPD
Assessment Test (CAT) 15, coughing
almost every day with a productive
cough, and had presented three severe
exacerbations in the last year requiring
hospital admissions and two ED visits.
The chest xray showed findings of
increased bronchovascular markings

LABA/LAMA inhaler
(indacaterol/glicopirronio)

85/43 mcg/d

Inhaler steroids (Budesonide) 400 mcg/d

Roflumilast 500 mg/d

Albuterol prn

Oxygen therapy

2 L/min, 15 h/day

© Patient protocol

After having been discharged from the
hospital following a new exacerbation,
the patient was evaluated at the
pulmonary office where the possibility
to treat him with HFT at home was
considered. This decision was taken
based on previous studies showing

that domiciliary high-flow therapy could
improve the quality of life and reduce the
number of exacerbations in hypoxemic
COPD patients, mainly in those who are
more symptomatic, with chronic sputum
and recurrent visits to ED, and with some
evidence of bronchiectasis, even mild
bronchiectasis'®". This was the case

of this patient, who showed increased
bronchovascular markings in the chest
x-ray images.

The decision was taken to
recommend an HFT device, set at 30
L/min, 34°C temperature and 100%
humidity. The patient was advised to
use it during the night, connecting the
oxygen at the same flow rate as had
been prescribed for long-term oxygen
therapy (2 L/min). The air/oxygen flow
could be increased if necessary in order
to achieve a 92% SpO,,. The patient
was initiated to HFT in the pulmonary
office and, after this, HFT was started
at home. The patient was trained in
the use of the device. This protocol
was similar to the one described by
Storgaard et al'” (Table 2).

Storgaard protocol for HFT in COPD at home

and cardiomegaly. The FEV1 was 45%
in the postbronchodilator spirometry,
the arterial oxygen saturation by pulse
oximetry (SpO,) was 85%, and a basal
arterial blood gas analysis showed PO,
around 50 mmHg and normal PCO,
levels (43 mmHg). The patient was
diagnosed as COPD GOLD 3D with

a chronic bronchitis phenotype and
hypoxemic chronic respiratory failure.

For illustration purpose only

The patient started HFT and a monthly
evaluation was planned. During each
visit to the pulmonary office, checks
were performed on the patient'’s clinical
status, SpO, and current oxygen flow,
exacerbation symptoms and tolerance
to HFT. COPD exacerbation was
defined as a worsening of symptoms
(worsening of dyspnoea, cough and
sputum production) for two consecutive
days leading to treatment with systemic
glucocorticoids or antibiotics. At each
visit, the patient’s correct usage of the
device was checked.

Flow > 20L/min

Targeted temperature 37°C

Targeted level of humidity 100%

Use At night with the possibility to use during the day

Oxygen The same flow as prescribed for long-term oxygen therapy.
It can be increased if necessary

Sa0, min 88% leading to flow increase




© Patient outcomes
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After six months,
the patient showed
clinical improvement with
less cough, sputum and
dyspnoea than in the
period before
starting HFT.

The patient had a mMRC 2 and CAT 8.
He coughed less, with a significant
reduction in sputum. He didn’t have

any exacerbations, visits to the ED or
hospital admissions during this period of
time. He felt better and his tolerance
of HFT was very good, including
sleeping comfortably.

The patient didn"t complain of adverse
events related to HFT. It was not
necessary to adjust settings over time,
not even the oxygen flow. Table 3 shows
the patient’s data over this period.

Follow-up 1st month 2nd month 3rd month 4th month 5th month 6th month
Flow 30 L/min 30 L/min 30 L/min 30 L/min 30 L/min 30 L/min
Temperature 34°C 34°C 34°C 34°C 34°C 34°C
Humidity 100% 100% 100% 100% 100% 100%

Use 8 hours at night 8 hours at night 8 hours at night 8 hours at night 8 hours at night 8 hours at night
Oxygen flow 2 L/min 2 L/min 2 L/min 2 L/min 2 L/min 2 L/min
SpO, 92% 93% 93% 94% 93% 93%
Clinical status ++ ++ ++ ++ ++ ++

ED visits No No No No No No
Tolerance to HFT ++ ++ ++ ++ ++ ++

++: improved.

® Discussion

Only a few studies investigating the
use of long-term HFT in COPD patients
have been published. The study from
Rea et al'®was conducted in patients
with COPD or bronchiectasis. One
hundred and eight patients (mean FEV1
45%) were studied in a randomised,
controlled study. HFT was administered
at a temperature of 37°C and a flow
rate of 20-25 L/min and compared with
standard care for one year. Although no
differences in exacerbation frequency
and hospital admissions were observed
between the two groups, the number
of exacerbation days was significantly
lower (18.2 vs. 33.5/patient, p =

0.045) and the median time to first
exacerbation (52 vs. 27 days, p =
0.0495) was significantly longer in the
HFT group compared to the control
group. In addition, differences in lung

function and quality of life (QoL) were
observed, all in favour of the HFT group.
In spite of the limitations of this study,
it seems that HFT could be useful in
patients with COPD or bronchiectasis.

Another important study is from
Storgaard et al". This study was
conducted in COPD patients with
chronic hypoxemic respiratory failure.
Two hundred patients with moderately
severe COPD (FEV1 + 31%) who were
receiving home oxygen therapy were
randomised to receive conventional
treatment or HFT. Mean adherence

to HFT was 6 hours per day with a
recommended flow setting of 20 L/min.
Compared to the previous year, patient-
reported exacerbations increased from
2.90 to 4.95/patient/year in the control
group, while in the HFT group, the
exacerbation rate decreased slightly

from 3.23 to 3.12/patient/year. Thus,
lower rates of acute COPD exacerbation
were found in the HFT group during the
study period (p<0.001). No differences
in hospital admissions and all-cause
mortality were observed between

the groups after one year. However, it
appeared that patients who used HFT
more hours per day had a reduction in
hospital admissions, although these
benefits were shown in a post-hoc
analysis and not in the intention-to-
treat study population. Patients using
HFT also showed clinical improvement
(symptoms reduction like cough,
mucous clearance or dyspnoea) and an
improvement in health-related quality
of life (HRQOL), PaCO, and exercise
capacity. Moreover, HFT was very well
tolerated and the patients found it easy
to use.



Our patient results are in line with the
studies by Storgaard and Rea, which
have shown us that patients with
moderate-severe hypoxemic COPD
with a bronchiectasis component are
good candidates for HFT. Our patient
met these criteria. He was a severe
hypoxemic COPD patient with a history
of chronic pulmonary secretions and
indirect data of mild bronchiectasis in
the chest xray images that showed an
increased bronchovascular markings.
He had presented three severe
exacerbations in the previous year
requiring hospital admissions. The
Storgaard and Rea studies have also
shown us the impact of HFT in the
reduction in exacerbation days and lower
rates of COPD exacerbation. For these
reasons, the possibility of treating him
with HFT at home was considered. The
patient did not present any exacerbation
in the study period and showed
significant symptomatic improvement

A recommended 20 L/min flow rate was
decided in the Storgaard study" after

an unpublished pilot test determined
that this was comfortable and allowed
high compliance during sleep. Starting
at 15 L/min, flow was titrated over 30
minutes at the baseline visit. In our
patient, we recommended 30 L/min
in order to satisfy inspiratory peak
flow demand and on the basis of our
personal experience and protocols'™. \We
also set a temperature of 34°C due to
the fact that HFT temperature seems

to significantly impact the comfort of
patients: a lower temperature could be
more comfortable™. Based on this, we
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think it could be a reasonable option to
start HFT with a temperature of 34°C
and increase it or decrease it depending
on the patient’s tolerance. Our patient
showed a good tolerance and did not
need any temperature modification.

In the Storgaard study', patients were
instructed in the use of the device,
received a written quick guide to the
device and were recommended to use
HFT for 8 hours/day, preferably at night.
However, there were no restrictions

on the duration of use or the time of
day. In this study, HFT was used at

night by 53% of the patients, during

the day by 32%, and during both night
and day by 15%. On average, HFT was
used 6 hours/day throughout the study
period. Patients using HFT at night, or
both night and day, used the device
significantly longer than those using only
during the day time. Based on this data,
we recommended that our patient
should use HFT for 8 hours at night.
The patient showed a good adherence
to this protocol, used HFT while he was
asleep and did not complain about quality
of sleep. Lately, Storgaard et al?*® have
analysed the patients’ experience and
have found that it improves thanks to a
reduction in symptoms and an increase
in activities of daily life. Furthermore,
they have substantiated the necessity
of perceived usefulness and ease of use
as important factors for adherence to
treatment.

In the Storgaard study"’, the
supplementary oxygen flow was kept
unaltered during HFT therapy unless

a Sp0, < 88% was detected. Mean
oxygen flow during long-term oxygen
therapy remained unaltered at 12 months
in both groups, as was the case for our
patient: a flow of 2 L/min was able to
maintain a stable SpO, of around 93-94%
throughout the follow-up.
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In summary, our patient
showed a good response
to HFT and improvements

In both symptoms
and the number of
exacerbations.

The patient adapted to HFT without
problems, showing a good tolerance of
and comfort with the therapy. The ease
of usage of the device was highlighted
by the patient and it was not necessary
to change HFT settings. As in our case,
in hypoxemic COPD patients with
frequent exacerbations, particularly if
they have bronchiectasis, HFT as an
add-on therapy to long-term oxygen
therapy may be particularly beneficial

in terms of reduction of exacerbations,
improvement of symptoms and quality of
life, and therapy comfort and tolerability.
Data from published studies tell us

that HFT could be included as a new
approach to treat hypoxemic COPD
patients with recurrent exacerbations or
bronchiectasis. Studies comparing HFT
with other strategies and recruiting larger
numbers of patients are needed.
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