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Reply: COVID-19Mortality Differences: Patient-related
Data and Intensive Care Unit Load Are Prerequisites

From the Authors:

We keenly read the letters to the editor by Tsolaki and colleagues and
Jimenez and colleagues about our work on the comparison of traditional
versus expanded intensive care unit (ICU)mortality during the first
coronavirus disease (COVID-19) surge of 2020. Our study showed a
similar in-hospital mortality between traditional and expanded ICUs
after adjusting for several key factors, including hospital occupancy (1).

During the first wave of the pandemic in New York, the number
of intubated patients overwhelmed the original ICU capacity.
Previous prepandemic analyses have observed that exceeding
ICU capacity was associated with increased mortality of ICU
patients (2, 3). More recently, similarly increased mortality was
observed in critically ill patients with COVID-19 (4). Our findings
that increased hospital occupancy for mechanically ventilated patients
with COVID-19 was associated with increased mortality, regardless of
the type of ICU (traditional or expanded) for their admission, is
consistent with these studies. Certainly, future studies should focus on
further elucidating the mechanisms through which ICU crowdedness
influences mortality. Nonetheless, our results in the context of the
existing literature strongly suggest that we should always consider the
effect of ICU crowdedness on patient outcomes, including mortality.

We also agree with Jimenez and colleagues that it is worthwhile
to evaluate the seemingly disparate results of our study and others
they cited. First, the study by Taccone and colleagues showed that the
ICU overflow or increased proportion of COVID-19–specific
supplementary ICU beds was associated with patient mortality (5).
This result implies that the scales related to ICU crowdedness can
negatively impact general ICU patient outcomes, including both the
patients admitted to new ICU beds and those admitted to
conventional ICU beds. However, it does not imply that the mortality
of the patients admitted to newly opened ICUs, which we termed
“expanded ICUs,” was higher than that of those admitted to
conventional ICUs, because it was not evaluated by Taccone and

colleagues. Furthermore, Jimenez and colleagues showed that a
30-day in-hospital mortality in temporary ICUs was higher than
among those in conventional ICUs without adjusting for the scale of
ICU crowdedness (6). We believe that our results are not inconsistent
with these findings and those of other studies (2), because although
our results showed that the mortality between patients admitted to
expanded versus traditional ICUs was different in the univariate
analysis, this difference disappeared after adjusting for several factors,
such as hospital occupancy.We suggest that future studies should
account for somemeasure of ICU and hospital crowdedness.

Second, it is possible that our management for expanded ICUs
with a 1:2 nurse-to-patient ratio and direct supervision by critical
care physicians influenced our results. As was noted, the nurse-to-
patient ratio, which was as high as 1:13, can adversely impact patient
outcomes. As pointed out by Jimenez and colleagues, this is a great
challenge for health systems and hospitals across the globe. As such,
we fully acknowledge the privilege of working in a well-resourced
setting. Our health system oversees 23 hospitals with many tertiary
care centers with critical care abilities available to them.We rapidly
deployed traveling ICU nurses to mitigate the nursing staff
shortages, reassigned respiratory therapists and other allied health
professionals working in ICUs within the health system to hospitals
most impacted, and staffed expanded ICUs with dedicated dual-
boarded, critical care physicians who, before the pandemic, would
have worked part of their time in non-ICU settings. We were
fortunate to have such resources available and believe the most
important factor contributing to our results is personnel. We
recommend further studying our model in settings conducive to
rapid deployment and expanding ICUs.�

Author disclosures are available with the text of this letter at
www.atsjournals.org.

Mitsuaki Nishikimi, M.D.
Northwell Health
Manhasset, New York

Daniel Jafari, M.D., M.P.H.
Muhammad Shoaib, B.A.
Lance B. Becker, M.D.*
Northwell Health
Manhasset, New York

and

Donald and Barbara Zucker School of Medicine at Hofstra/Northwell
Hempstead, New York

This article is open access and distributed under the terms of the
Creative Commons Attribution Non-Commercial No Derivatives License 4.0.
For commercial usage and reprints, please e-mail Diane Gern.

1624 AnnalsATS Volume 19 Number 9 | September 2022

LETTERS

http://www.atsjournals.org/doi/suppl/10.1513/AnnalsATS.202204-313LE/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://www.atsjournals.org
http://crossmark.crossref.org/dialog/?doi=10.1513/AnnalsATS.202204-313LE&domain=pdf&date_stamp=2022-08-23
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org


ORCID ID: 0000-0003-2342-7245 (M.N.).

*Corresponding author (e-mail: lance.becker@northwell.edu).

References

1 Nishikimi M, Jafari D, Singh N, Shinozaki K, Sison CP, Shoaib M,
et al.; Northwell Health COVID-19 Research Consortium. Mortality
of mechanically ventilated COVID-19 patients in traditional versus
expanded intensive care units in New York. Ann Am Thorac Soc
2022;19:1346–1354.

2 Gabler NB, Ratcliffe SJ, Wagner J, Asch DA, Rubenfeld GD, Angus DC,
et al. Mortality among patients admitted to strained intensive care units.
Am J Respir Crit Care Med 2013;188:800–806.

3 Anesi GL, Liu VX, Gabler NB, Delgado MK, Kohn R, Weissman GE,
et al. Associations of intensive care unit capacity strain with
disposition and outcomes of patients with sepsis presenting

to the emergency department. Ann Am Thorac Soc 2018;15:
1328–1335.

4 Churpek MM, Gupta S, Spicer AB, Parker WF, Fahrenbach J, Brenner SK,
et al.; STOP-COVID Investigators. Hospital-level variation in death for
critically ill patients with COVID-19. Am J Respir Crit Care Med 2021;
204:403–411.

5 Taccone FS, Van Goethem N, De Pauw R, Wittebole X, Blot K,
Van Oyen H, et al.; Belgian Society of Intensive Care Medicine and the
Belgian Collaborative Group on COVID-19 Hospital Surveillance. The role
of organizational characteristics on the outcome of COVID-19 patients
admitted to the ICU in Belgium. Lancet Reg Health Eur 2020;2:100019.

6 Jim�enez JV, Olivas-Martinez A, Rios-Olais FA, Ayala-Aguill�on F, Gil-L�opez
F, Leal-Villarreal MAJ, et al. Outcomes in temporary ICUs versus
conventional ICUs: an observational cohort of mechanically ventilated
patients with COVID-19-induced acute respiratory distress syndrome.
Crit Care Explor 2022;4:e0668.

Copyright © 2022 by the American Thoracic Society

Letters 1625

LETTERS

http://orcid.org/0000-0003-2342-7245
mailto:lance.becker@northwell.edu



