EDITORIAL

Intubation to Nowhere in COVID-19: Can
Noninvasive Ventilation Help?
See also page 31
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oronavirus disease 2019 (COVID19) is associated with multifocal
pneumonia and acute respiratory
distress syndrome (ARDS) leading to acute
hypoxemic respiratory failure. Aside from
COVID-19edirected therapy that may
include antiviral and immunomodulator
agents,1 respiratory support to maintain
oxygen saturation greater than 90% is the
mainstay of treatment which spans from
low-ﬂow supplemental oxygen, high-ﬂow
nasal oxygen (HFNO), continuous positive
airway pressure (CPAP) with or without a
helmet, noninvasive ventilation (NIV) (usually bilevel), invasive mechanical ventilation
(IMV), and extracorporeal membrane
oxygenation.2 Prone positioning in spontaneous breathing or after intubation is also
widely used as well as various body positions
(eg, Rodin’s Thinker3). The relatively low
rate of co-infection4 does not support the
routine use of antibiotics initially, and therapeutic anticoagulation has not resulted in a
greater probability of survival in intensive
care unit (ICU) patients.5
COVID-19 ARDS, similar to noneCOVID-19 ARDS, should be treated preferentially with noninvasive respiratory
strategies, especially HFNO, CPAP or NIV,
to limit complications inherent to IMV.
Criteria for intubation include altered mental
status, hemodynamic instability, and severe
hypoxemia.2 The timing of intubation remains debated. In a qualitative analysis of
sepsis-related acute respiratory failure,6 we
found that the right time to intubate was not
a speciﬁc timepoint but more a bandwidth
between “too early” and “too late,” inﬂuenced by three domains: patient’s values and
preferences, provider’s skills and experience,
and the strain of the system such as overcapacity or limited resources. This time
frame was also inﬂuenced by the severity
and the trajectory of the respiratory failure.
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Severity alone is not sufﬁcient to decide to
intubate. In the Large Observational Study to
Understand the Global Impact of Severe
Acute Respiratory Failure (LUNG SAFE)
study, a large, multinational, observational
study of ARDS,7 NIV was used at the same
rate (15%) irrespective of ARDS severity,
even though delaying intubation in more
severe cases was associated with worse
outcome. To minimize this paradox, some
have proposed reassessment of the expired
tidal volume after 4 hours of NIV in
moderate-to-severe hypoxemia: an expiratory tidal volume greater than 9.5 mL/kg of
ideal body weight predicted NIV failure with
a sensitivity of 82% and a speciﬁcity of 87%.8
In COVID-19erelated acute respiratory failure, the domains inﬂuencing the decision to
intubate remain true with some variations.
The so-called “happy hypoxia” refers to patients with high oxygen demand who do not
appear in distress otherwise. Most critical
cases of COVID-19 (70% to 90%) who
require intubation have subsequent high
mortality (40% to 50%) and high morbidity
with multiple organ dysfunction. Distinguishing those who would beneﬁt from
early intubation remains difﬁcult, and
nomogram and scoring systems have been
proposed to predict the probability of
noninvasive respiratory strategy failure.9,10
Factors that could modestly reduce the rate
of intubation may include self-prone positioning and the early use of CPAP and
NIV,11 although the length of NIV application before ICU admission combined with
age have been identiﬁed as independent risk
factors of in-hospital mortality.12 There is
now an even bigger challenge when most
patients have received antiviral and antiinﬂammatory therapy, leaving limited options to prevent the progression of the
destructive lung disease, and leading sometimes to an intubation to nowhere.
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In this issue of Mayo Clinic Proceedings,
Chacko et al13 present the results of a prospective study on the use of NIV in a medical
ICU of a tertiary university afﬁliated hospital
in South India in patients with COVID19erelated acute respiratory failure enrolled
between April 1, 2020, and September 15,
2020. Among all patients admitted to the
ICU with conﬁrmed COVID-19, 286
(81.4%) were ﬁrst initiated on NIV. Only
36.7% of those admitted to the ICU were
intubated, either initially or after NIV failure.
The time from symptom onset to the ICU
admission was approximately 7 days. Two or
more
comorbidities
were
frequently
observed (57.3%). The distribution of
severity of acute respiratory failure was
26.9% with non-ARDS or mild ARDS, 47.6%
with moderate ARDS, and 25.5% with severe
ARDS. Remdesivir was used in 47.2% and
glucocorticoids in 99.7%. No other immunomodulator was administered. Broad spectrum antibiotics were given in 63.2% and
therapeutic anticoagulation in 60.4%.
Noninvasive ventilation was used if patients
had a respiratory rate greater than 24/min
and/or increased work of breathing with
accessory muscle, but were otherwise hemodynamically stable, conscious, and cooperative. Dedicated NIV devices were not
used; instead, for better oxygen titration and
ventilator synchrony, mechanical ventilators
were used with a pressure support set up to a
target tidal volume around 6 mL/kg ideal
body weight and positive end-expiratory
pressure and fraction of inspired oxygen
(FIO2) adjusted to keep oxygen saturation
greater than 92%. Awake self-proning was
encouraged. Noninvasive ventilation failure
was deﬁned as the need to intubate because
of respiratory failure that is worsening work
of breathing, worsening partial pressure of
oxygen (PaO2)/FiO2 (PF) ratio, increased
respiratory rate, or altered mental status or
hemodynamic instability (patient criteria);
the need to intubate was left at the discretion
of the clinician (provider criteria) and not
limited to logistic considerations (system
criteria), despite limited resources with no
negative pressure room, limited isolation
rooms, and common ICU areas used for
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most patients. On follow-up, 28.7% patients
failed NIV and required intubation. The
overall mortality of those on NIV was 30.1%
with an overall median duration time of NIV
of 5 days, and for those who failed NIV, a
median duration time of IMV of 11 days with
a median time to intubation of 4 days. The
mortality rate of those never intubated and
managed exclusively on NIV was 10.8%
yielding an overall success rate of 63.6%,
whereas the mortality of those who failed
NIV and were intubated was 78%. The
mortality of those intubated without ever
using NIV was 59.6%. Factors associated
with NIV failure and mortality included
older age, higher severity score, higher
severity of ARDS, and associated multiple
organ dysfunction (severity criteria). Patients with no rapid improvement in their PF
ratio, or lack of reduction of their respiratory
rate (trajectory criteria) had higher risk of
NIV failure, and patients with delayed intubation (too-late category) had worse
outcome. Among the providers, 3.1% contracted a mild form of COVID-19 infection,
despite personal protective equipment.
What can we learn from this study? First,
NIV was widely used as a ﬁrst noninvasive
respiratory strategy in the ICU and approximately two-thirds (63.6%) of patients who
required NIV were never intubated and
survived. This is very similar to the ﬁndings
in a large cohort in Italy where more than
half of those patients survived without the
need for intubation.14 Second, those who
failed NIV and required intubation had
worse outcome that those who did not, and
delayed intubation was more frequent in
non-survivors. Third, severity alone was not
sufﬁcient to impose intubation even though
the rate of NIV failure increased with
severity: 16.9% of mild (or non-ARDS),
37.5% of moderate, and 54.8% of severe
ARDS eventually required intubation. A lung
protective strategy using a mechanical
ventilator may have prevented volo- and
barotrauma15 and patient self-induced lung
injury,16 a phenomenon that may be more
predominant in intubated patients during
the transition from full to partial ventilatory
support. Neither CPAP nor HFNO that may
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be more protective for the lungs were used
as comparator. Alternation in HFNO and
CPAP or NIV, especially at night in obese
patients, with underlying obstructive sleep
apnea, chronic obstructive lung disease, or
congestive heart failure was not speciﬁed.
Fourth, trajectory matters too and, in this
study, a rapid improvement in the PF ratio
and a greater reduction in the respiratory
rate were associated with a higher rate of
NIV success. Fifth, the decision to intubate,
multifactorial and intrinsically subjective,
was left at the discretion of the clinician,
without the support of scoring systems.
Sixth, this study was complete in midSeptember 2020. Since then, COVID19edirected therapy has evolved with more
frequent administration of interleukin 6 inhibitors or Janus kinase inhibitors in combination with glucocorticoids in rapidly
progressive respiratory failure to reduce the
need for intubation, and therapeutic anticoagulation is not routinely used in the ICU
setting. Moreover, the use of high-efﬁciency
particulate air ﬁlters on the outlet of NIV
circuit, the vaccination of health care
workers, and universal masking have mitigated the risks of infection for the care teams
and allowed a more freely use of a broader
variety of noninvasive respiratory strategies.
Finally, the decision to intubate and the
optimal timing remain a challenge irrespective of resources. It should be carefully
and regularly assessed to balance risk and
beneﬁt of both noninvasive and invasive
respiratory strategies, ideally in a patientcentered model of care.
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