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to steady state cooperative sedation, no contraindication in 
the setting of acute kidney injury); and 3) patient’s care was 
designed mid-March 2020, that is, before a switch emphasizing 
noninvasive ventilation.
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Bronchiolitis and Potential Pathophysiological 
Implications in Coronavirus Disease 2019 
Acute Respiratory Distress Syndrome Patients 
With Near-Normal Respiratory Compliance

To the Editor:

We read with enthusiasm the study by Mauri et al (1) 
using electrical impedance tomography to assess 
recruitment potential in patients with acute res-

piratory distress syndrome (ARDS) from coronavirus disease 
2019 (COVID-19). The authors reported large variability in 
recruitability, reiterating individualized mechanical ventilation 
(MV) treatment.

The discrepancy between hypoxemia severity and radiology/
respiratory mechanics in COVID-19 ARDS patients has been 
attributed to loss of hypoxic pulmonary vasoconstriction. This 
“Type L/1 phenotype” is purported to have low recruitability 
(2). Our experience supports what Mauri et al (1) reported. In 
addition, we opine in recruitment-response COVID-19 ARDS 
patients: 1) bronchiolitis, in a histologic context, is a plausible 
pathophysiological mechanism and 2) a simple bedside phys-
iologic test could potentially determine recruitment potential 
in resource-limited settings.

Chest CT scans are regulated due to infection control rea-
sons at our center. Chest radiographs, we observed, often failed 
to reflect the degree of hypoxemia. Ground-glass opacities, es-
pecially milder ones are frequently radiolucent. Similarly, small 
airway disease cannot be readily appreciated on radiographs—
which engendered our bronchiolitis postulation and bedside 
study. We define bronchiolitis as inflammation of noncartilagi-
nous airways immediately proximal to the pulmonary acinus. 
In first half of April 2020, four among five severe COVID-19 
ARDS patients had radiologic-physiologic mismatch and re-
ceived protocolized MV below.

1. Measure postintubation lung mechanics without spon-
taneous breathing.

2. Assist pressure control ventilation; tidal volume (V
T
)  

≤ 8 mL/kg ideal body weight.
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Coronavirus Disease 2019: Withdrawing 
Mechanical Ventilation to Reallocate Life Support 
Under Crisis Standards of Care—Nonequivalence 
of the Equivalence Thesis

To the Editor:

The coronavirus disease 2019 (COVID-19) pandemic has, in 
hot spots, overwhelmed our ability to provide lifesaving in-
terventions, including mechanical ventilation, to all critically 
ill patients (1–3). This unfortunate reality begets complicated 
bioethical scenarios discussed in a recent article by Sprung et 
al (4) as part their comprehensive recommendations for adult 
ICU triage recently published in Critical Care Medicine. One 
particularly difficult question raised in these recommenda-
tions and other published allocation frameworks (5, 6) is the 
following: “Is it ever ethical to remove a ventilator from a pa-
tient in order to reallocate it to another we believe would derive 
more benefit from it?”

Most allocation frameworks involve triage teams who op-
erate in isolation from the team caring for patients and who 
assign a priority score to patients based on the likelihood of 
survival. This ensures consistency, objectivity, and respect 
of the fiduciary relationship between providers and patients  
(3, 7). Their adoption by healthcare institutions is predicated 
on their alleged consistency with both consequentialist (i.e., 
what generates the best results) and nonconsequentialist eth-
ical principles (which emphasize the intrinsic morality of cer-
tain actions) (3, 5, 6, 8, 9).

Under such allocation frameworks, withdrawal of ventila-
tors may be permissible to reallocate them to patients who may 
derive more benefit from them, as assessed by independent tri-
age teams. Such reallocation is often justified by the “equiv-
alence thesis: all things being equal, it is ethically justified to 
withdraw a life-supporting treatment that could conceivably 
have been withheld in the first place” (10). While relatively un-
controversial when aligned with the patient’s wishes (11), this 
principle has been tentatively extrapolated to crisis standards 
of care to mean that it is morally permissible to withdraw life-
supporting measures for reallocation purposes, even against 
the individual patient’s wishes and best interests (12). Claims 
of moral equivalence in this new situation need to be justifi-
able to avoid the charge of moral expediency. We propose the 
following three points that we believe need further study and 
clarification, as examples of the need for inquiry into this bur-
geoning controversial issue.

3. Optimize positive end-expiratory pressure (PEEP); in-
cremental approach from 8 cm H

2
o.

4. Lower Fio
2
 promptly (target Spo

2
 ≥ 90%); avoid hyper-

oxia to not exacerbate cytokine release syndrome.

Median preintubation Pao
2
/Fio

2
 (PF) ratio was 125.4 (range 

92.9–160.0) on venturi mask 50%/nonrebreather mask. Res-
piratory static compliance values were ≥ 40 mL/cmH

2
o. In all 

patients, Spo
2
 ≥ 90% was achieved while lowering Fio

2
 (range 

0.3–0.5) and increasing PEEP (range 10–14 cmH
2
o). Twen-

ty-four hours later, median PF ratio was 220 (range 176.5–
265.0). None required paralysis/prone positioning.

Pathophysiology
Alveolar pattern and bronchiolitis are well-accepted pathology 
in many acute viral bronchiolitis. In COVID-19, bronchio-
litis as true viral-related pathology is gaining traction (3, 4). 
Physiologic-wise, bronchiolitis remains compatible with our 
findings suggesting positive recruitment potential, and we 
elucidate this, aided by physiologic changes observed in our 
61-year-old female patient.

Bronchiolitis could be likened to age-related lung elasticity 
loss. Both lead to small airway closure, increased ventilation/
perfusion (VQ) mismatch, and hypoxemia, which PEEP 
counters by increasing end-expiratory lung volume past 
the elevated “diseased” closing capacity. Exploiting Enghoff 
modification of Bohr’s equation’s drawback in physiologic 
dead space (V

D
) calculation, that is, V

D
 disproportionately af-

fected by VQ mismatch compared with shunt/diffusion lim-
itation (5), expected physiologic effects on volume–control 
ventilation are:

1. reduced V
D
, V

D
/V

T
,

2. increased alveolar ventilation, and
3. reduced global VQ heterogeneity; improved oxygenation.

Lung mechanics, arterial blood gas, and end-tidal Co
2
 

were repeated 10 minutes apart on unchanged MV settings/
min ventilation except PEEP (5 and 14 cmH

2
O). The results—

reduction in V
D
/V

T
 (0.27–0.11) and alveolar–arterial gradient 

(165.3–147.5), improvement in V
A
 (246.2–321.6 mL), and PF 

ratio (163.5–218.3)—lend strength to our postulation.
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