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not included in the study (data not shown). In addition, the
exposure—outcome effect estimates may be further impacted
because of unmeasured confounding; however, covariates in the
final model reflect those that have been previously described to be
associated with NTM acquisition. Finally, our study only
evaluated incident NTM isolation in CF rather than NTM lung
disease (as this was a rare event); however, NTM isolation alone is
an important clinical endpoint in CF.

The potential increased risk of NTM conferred by VDD
may have important clinical consequence for the management
of individuals with CF. More frequent monitoring of
vitamin D concentrations and targeted attempts at aggressive
repletion—especially in those who are significantly deficient—
may warrant investigation as to whether they would reduce
the risk of NTM infection. Further prospective studies
with larger populations are warranted to better define the
relationship between VDD and the risk of NTM infection
and disease in CF.
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'.) Check for updates

a Optimal Respiratory Assistance Strategy for Patients
with COVID-19

To the Editor:

We read with interest the study by Gershengorn and colleagues on
the impact of high flow nasal cannula (HFNC) use on clinical
outcomes and allocation of invasive mechanical ventilators (IMVs)
among patients with coronavirus disease (COVID-19) related acute
hypoxemic respiratory failure (AHRF) (1). The authors apply
computer simulation to determine the utility of HENC as part of
several treatment strategies in improving outcomes and invasive

3This article is open access and distributed under the terms of the Creative
Commons Attribution Non-Commercial No Derivatives License 4.0
(https://creativecommons.org/licenses/by-nc-nd/4.0/). For commercial
usage and reprints, please contact Diane Gern (dgern@thoracic.org).

916

practices and environmental risk. Am J Respir Crit Care Med 2014;
190:581-586.

2 Viviani L, Harrison MJ, Zolin A, Haworth CS, Floto RA. Epidemiology of
nontuberculous mycobacteria (NTM) amongst individuals with cystic
fibrosis (CF). J Cyst Fibros 2016;15:619-623.

3 Martiniano SL, Sontag MK, Daley CL, Nick JA, Sagel SD. Clinical
significance of a first positive nontuberculous mycobacteria culture
in cystic fibrosis. Ann Am Thorac Soc 2014;11:36-44.

4 Wilkinson RJ, Llewelyn M, Toossi Z, Patel P, Pasvol G, Lalvani A,
et al. Influence of vitamin D deficiency and vitamin D receptor
polymorphisms on tuberculosis among Gujarati Asians in west
London: a case-control study. Lancet 2000;355:618-621.

5 Liu PT, Stenger S, Li H, Wenzel L, Tan BH, Krutzik SR, et al. Toll-like
receptor triggering of a vitamin D-mediated human antimicrobial
response. Science 2006;311:1770-1773.

6 Jeon K, Kim S-Y, Jeong B-H, Chang B, Shin SJ, Koh W-J. Severe
vitamin D deficiency is associated with non-tuberculous
mycobacterial lung disease: a case-control study. Respirology 2013;
18:983-988.

7 HallWB, Sparks AA, Aris RM. Vitamin d deficiency in cystic fibrosis. Int J
Endocrinol 2010;2010:218691 10.1155/2010/218691.

8 Knapp EA, Fink AK, Goss CH, Sewall A, Ostrenga J, Dowd C, et al. The
cystic fibrosis foundation patient registry: design and methods of a
national observational disease registry. Ann Am Thorac Soc 2016;13:
1173-1179.

9 Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA,
Heaney RP, et al.; Endocrine Society. Evaluation, treatment, and
prevention of vitamin D deficiency: an endocrine society clinical
practice guideline. J Clin Endocrinol Metab 2011;96:1911-1930.

10 TangprichaV, Kelly A, Stephenson A, Maguiness K, Enders J, Robinson
KA, et al.; Cystic Fibrosis Foundation Vitamin D Evidence-Based
Review Committee. An update on the screening, diagnosis,
management, and treatment of vitamin D deficiency in individuals
with cystic fibrosis: evidence-based recommendations from the
Cystic Fibrosis Foundation. J Clin Endocrinol Metab 2012;97:1082-
1093.

11 Floto A, Olivier KN, Saiman L, Daley CL, Herrmann J-L, Nick JA, et al.
US Cystic Fibrosis Foundation and European Cystic Fibrosis Society
consensus recommendations for the management of non-
tuberculous mycobacteria in individuals with cystic fibrosis. Thorax
2016;71:i1-i22.

Copyright © 2021 by the American Thoracic Society

mechanical ventilator availability. The authors conclude that the
best strategy is one that employs early intubation of patients who do
not need IMV urgently but incorporates HENC oxygen therapy
when mechanical ventilator inventory falls below 10% of capacity.
Although incorporating HFNC oxygen therapy into the treatment
of patients with COVID- 19 related respiratory failure makes
intuitive and scientific sense, we question the promotion of early
intubation for patients who do not require such intervention at the
time of initial assessment.

The authors define “nonurgent” patients as those clinicians
would feel are at high risk of needing IMV but do not need it
urgently. These are the patients who would be managed with
alternative means of respiratory assistance such as noninvasive
ventilation (NIV) and HFNC oxygen treatment in practice and also
in clinical trials. Consequently, by definition, we have no outcome
data on how such patients would have done had they been
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intubated early. Furthermore, outcome data on patients who are
treated with HFNC initially, specifically nonurgent patients,
indicate reduced rates of endotracheal intubation without any
significant difference in mortality when compared with
conventional oxygen therapy in both coronaviruse induced acute
respiratory distress syndrome (2) and typical patients with acute
respiratory distress syndrome (3). These reports suggest that a
strategy of HENC first in nonurgent patients could reduce
ventilator use further if employed at the outset. In our intensive care
unit, we favor a strategy that combines the use of HENC, NIV
(when heart failure or obstructive lung disease is present), and IMV
in a sequential manner. We believe, the key to success with this
approach is an early and standardized assessment of noninvasive
device failure by monitoring work of breathing, respiratory rate and
using standardized assessment tools such as the ROX index (4). In
contrast, the study referenced by the authors pointing to the
potential harm of HENC in nonurgent patients is a retrospective
observational study that considers failure when patients desaturate
on maximum fraction of inspired oxygen, become hypercapnic, or
develop metabolic acidosis and shock, potentially too late for
fostering optimal outcomes (5).

Although we appreciate this important study that attempts to
help with the allocation of scarce resources, we fear the conclusion
that favors early mechanical ventilation may be premature. We
kindly ask the authors to elucidate further how nonurgent patients
were defined and point estimates derived. A sensitivity analysis
using HENC outcomes from available meta-analyses would be
desirable. Particularly at a time when the critical care community is
mired in a hot debate regarding the benefits of earlier intubation to
prevent lung injury (6), we believe these are important points to
clarify because they might have significant adverse public policy
impact.

'.) Check for updates

Reply: Optimal Respiratory Assistance Strategy for
Patients with COVID-19

From the Authors:

Hatipoglu and colleagues raise two main questions in their letter:
Who exactly are “nonurgent” patients? And how should our
findings that a strategy of high-flow nasal cannula (HFNC) coupled
with early invasive mechanical ventilation (MV) for patients with
coronavirus disease (COVID-19)-associated acute respiratory
distress syndrome (ARDS) be interpreted for use in clinical
medicine and public health?

Our definition of “nonurgent” patients as “those clinicians
would feel are at high risk of needing MV, but do not need it urgently
(akin to those enrolled in trials of HFNC pre-MV)” is, admittedly,
vague. To better conceptualize who these patients are, we direct
readers to the parameters used to describe them (Table 1 in our
manuscript [1]): 5% will die and 65% will deteriorate without the
institution of HFNC or MV (the remaining 30% will recover without
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advanced respiratory support and leave the hospital alive), and, as
a group, they will exist on simple supplemental oxygen (low-flow
nasal cannula or face mask) for, on average, 20 hours before their
death, deterioration, or recovery occurs. What does that look like?
Assuming those who recover stay in the hospital for 2 days, those who
die or deteriorate will last only 8 hours without either HENC or MV.
Put simply, these are not patients who are stable on low-flow nasal
cannula; rather, without access to HFNC or MV (or noninvasive
positive-pressure ventilation), more than two-thirds will deteriorate
or die in short order. Although we agree a careful, protocolized
approach to escalating respiratory support may be successful in safely
avoiding MV in many of these patients, some will worsen and require
MYV urgently. And although the evidence is admittedly imperfect, we
cannot ignore the potential harm associated with delaying intubation
for those who eventually need it.

In interpreting our findings, it is important to remember that
our simulation assesses the impacts of different respiratory support
allocation strategies on the population, not the individual. Model
inputs represent estimates of population averages determined from
available literature on non-COVID-19 ARDS (including, as
suggested by Hatipoglu and colleagues, “HFNC outcomes from
available metaanalyses”) adjusted by clinician experience with
COVID-19. Model outcomes include cumulative deaths across a
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