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Assessing The Transition From Fully
Controlled to Assisted Ventilation
One of the key issues with mechanical
ventilation is the transition from fully
controlled to assisted mechanical ventila-
tion, which must be achieved as soon as
possible to improve the patient’s outcomes.
This transition must be accomplished in a
manner that avoids worsening the patient’s
respiratory problems, thereby forcing the ICU
team to resume fully controlled ventilation.

To distinguish between breaths with
no active respiratory muscles (fully controlled
ventilation) and breaths with active muscles
(assisted ventilation), we need to monitor
the patient’s breathing effort.

Dr Irene Telias is one of the medical
world’s foremost experts on respiratory
physiology, more specifically respiratory
effort during mechanical ventilation in
intensive care (ICU) and its influence
on ventilation-induced lung injury and
diaphragmatic dysfunction.

When assessing the transition from
fully controlled to assisted mechanical
ventilation, Irene always uses monitoring
techniques to titrate mechanical ventilation
and sedation to avoid potentially injurious
effort. “An intermediate range of inspiratory
effort is associated with better outcomes
for patients and might be a reasonable
target for most patients,” Irene says.

Evaluating the Transition’s Challenges
The transition from full sedation and
controlled ventilation to spontaneous breath-
ing is always very challenging, she says.

“Why? Firstly, the patient is only partially
conscious of what's happening, and usually
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Mitigating the Risk of Harm
During the Transition From
Controlled to Assisted
Mechanical Ventilation

Monitoring the strength of the patient’'s breathing effort, titrating the seda-

tion, and selecting the correct mode of ventilation is vital when transitioning

from controlled to assisted ventilation.

experiencing sharp discomfort with a tube
down their throat,” Irene says.

Secondly, under sedation there are
many stimuli telling the brain to breathe
strongly. Patients are often still very sick.
For example, systemic inflammation due to
an unresolved or new infection is a strong
direct stimulus for the patient to breathe.

“Because the patient is breathing and
the ventilator is providing support at the
same time during this critical period,
matching the timing of the patient’s own
breathing pattern and that of the ventilator’s
insufflation and exhalation is critical. If
there is a lack of synchrony between those
events, patient-ventilator dyssynchrony
occurs, a phenomenon that is associated
with increased patient mortality (Kyo et
al. 2021),” Irene says.

Irene continues: “This patient-ventilator
dyssynchrony can be very uncomfortable
for the patient, and potentially injurious for
the lungs and the patient's main respiratory
muscle, the diaphragm.”

How can clinicians adapt or tailor
mechanical ventilation to avoid harm to
the patient in the process of transitioning
from fully controlled ventilation to assisted

ventilation?

Personalising Mechanical Ventilation
and Sedation
According to Irene, studies have shown

that patients with an intermediate range of
inspiratory efforts — not excessive, and not
too shallow — have better ICU outcomes,
including lower mortality rates. However,
one size does not fit all and personalising
the treatment is necessary.

“There are several important ways to
personalise patient care so that the chances
of an intermediate range of inspiratory
efforts are increased,” Irene says. “First,
the mode of mechanical ventilation we
use is important, as is how much support
the ventilator offers, and how we adapt the
breathing pattern provided by the ventila-
tor according to the patient's breathing
pattern so that the patient is breathing in
synchrony with the ventilator while the
ventilator is providing the support. That's
one element of this lung- and diaphragm-
protective ventilation strategy - managing
the ventilator setting.”

The second part of the patient person-
alisation process is the use of sedation to
modulate the respiratory drive. The sedative
agents that are most often used to do this
are propofol and benzodiazepines.

“However, doctors have to very care-
fully titrate these drugs,” Irene says. “If the
patient is on very high doses of sedative
agents for a long time, they might suffer
from respiratory muscle and peripheral
muscle atrophy because they haven’t moved
for several days.”
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Factors other than management of the
ventilator settings and sedation are also
important, such as understanding and
treating the reason for excessively high or
low breathing efforts. For example, patients
are often uncomfortable or anxious and

these factors must be addressed.

Monitoring Techniques That Help
Facilitate the Transition

How do we monitor the strength of the
patient’s breathing effort and, therefore,
target an intermediate range of effort facili-
tating the transition from fully controlled
to assisted ventilation? There are several
monitoring techniques that can help the
transition.

Oesophageal pressure (Pes) for exam-
ple, is the gold standard of measuring a
patient’s inspiratory effort and the risk of
harm (Pham etal. 2020). Pes measures the
change in intrathoracic pressure generated
by the respiratory muscles.

According to Irene, there are two other
techniques that are simpler and less invasive
because neither of the two, the Pocc and
the P0.1, require the insertion of a catheter
(Telias et al. 2020).

“These are measured with the ventilator,
so we call them non-invasive monitoring
techniques,” Irene says. “They both rely
on the same principle; that we generate
what we call an end-expiratory hold. When
the patient breathes in against a closed
airway, any change in airway pressure is
proportional to the change in intratho-
racic pressure. These techniques are used
to measure the patient's respiratory drive
to check if the efforts are too high or too
low. These two techniques, Pocc and P0.1,
are screening techniques that can be used
in all ventilated patients.”

Another available technique to moni-
tor patient’s respiratory drive and effort
is the electrical activity of the diaphragm
(Edi). Like Pes, it requires the insertion of
a naso- or orogastric catheter. However, Edi
catheters always contain a feeding tube as
well, which is needed in almost all situa-

tions. An Edi catheter is connected to, and
the signal is processed by the ventilator.
The Edi signal is directly displayed on the
ventilator’s screen, providing information
about the magnitude and timing of the
patient’s drive and breathing effort. It there-
fore allows clinicians to modify ventilator
settings and drugs to ensure that the patient
exerts a safe amount of effort and there is
a better patient-ventilatory synchrony.

Modes of Ventilation of Potential
Benefit During Transition
Selecting the best ventilator mode and
settings for each patient is one of the most
important interventions to achieve a lung-
and diaphragm-protective ventilator strategy.
NAVA is an important tool for many patients.
It is a proportional ventilatory mode that
uses the Edi to offer ventilatory assistance
in proportion to patient drive and effort.
“The good thing about this mode is that
because it is proportionate to the patient's
drive and effort, it is very unlikely that the
ventilator will provide too much support
- what we call over-assistance,” Irene says.
Other modes, such as pressure support
(PS), can over-assist or under-assist the
patient. PS is the mode that is most frequently
used during the transition from fully
controlled to assisted mechanical ventilation.
“PS provides a fixed amount of support
for each breathing effort,” Irene says. “If
the ventilator provides a fixed amount
of support for each breathing effort, the
patient’s breathing effort is likely to decrease
when the ventilator provides support. If the
support is too much for the patient, they
will take a small inhalation that initiates the
breath, but then during the whole breath,
the patient is passive. When the patient falls
asleep in this situation, sometimes they
even become apnoeic, which means they
don't take a breath for several seconds. The
patient may wake up gasping for breath,
something that obviously disrupts sleep.
That's called apnoea during PS. Sleep disrup-
tion is a major problem in ICU.You can
imagine it's very difficult to have a proper
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restorative sleep in ICU. We think that sleep
has a very important physiological func-
tion, specifically for healing, so we prefer
to use methods that will encourage better
sleep quality and quantity.”

According to Irene, proportional modes,
such as NAVA and proportional assisted
ventilation, have the potential to avoid this
phenomenon and might result in a better
sleep quality and quantity in ICU.

“The amount of support is proportional
to the patient’s efforts,” Irene says, “so this
ensures the patient continues to exert some
degree of breathing effort, and they rarely
become apnoeic, decreasing the risk of
sleep disruption, and diaphragmatic atrophy
(Delisle et al. 2013). The main potential
benefits of this mode are that you improve
patient ventilator synchrony, avoid over-
assistance and respiratory muscle atrophy,
and endure less sleep disruption. Most
patients might benefit from NAVA, except
those who have excessively high respira-
tory drive and effort due to an abnormal
brain function and will not respond to
adjustments in the ventilator settings or
sedation. In these circumstances, propor-
tional modes, including NAVA, sometimes
provide excessive assistance which might
exacerbate patient lung injury.”

In conclusion, despite the transition
between fully controlled to assisted mechani-
cal ventilation being extremely challenging,
current available monitoring techniques,
together with the safe implementation of
proportional modes of ventilation, can
help achieve an effective and personalised
lung- and diaphragm-protective ventila-
tion which will ultimately move towards
patient liberation.

Disclaimer: The views, opinions and asser-
tions stated by the physician are strictly
those of the physician and their practice
and do not necessarily reflect the views
of Getinge. m
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