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Coronavirus disease 2019 (COVID-19), the disease 
caused by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), poses an unprecedented threat 

to human health, healthcare systems, and our global economy. 
Since its emergence, clinicians have attempted to extrapolate 
the pathophysiology and management strategies for more 
well-known disease processes such as acute respiratory dis-
tress syndrome and other respiratory viruses. One important 
disease paradigm that has been variably applied to COVID-19, 
however, is sepsis. Although some experts have unequivocally 
asserted that multiple organ failure arising from COVID-19 is 
sepsis (1), other case series of severe COVID-19 infections have 
not labeled the disease as sepsis despite the fact that patients 
have proven infection and organ dysfunction and therefore 
meet the formal definition of sepsis (2, 3). We believe it is 
worth exploring why this is the case, and whether or not it truly 
serves our patients to think about severe COVID-19 infections 
as sepsis.

According to the Third International Consensus Defini-
tions of Sepsis and Septic Shock (Sepsis-3), sepsis is a dysreg-
ulated host response to infection that causes life-threatening 
organ dysfunction (4). Many clinicians associate sepsis with 

severe bacterial infection, but this has never been a require-
ment of any consensus sepsis definition. Sepsis-3 criteria are 
agnostic on the source of infection but emphasize instead that 
organ damage in sepsis is due to the secondary consequences 
of complex molecular cascades rather than direct invasion by 
pathogens.

Although our understanding of the mechanisms of 
COVID-associated organ dysfunction remains incomplete, se-
vere COVID-19 does appear to include inflammatory-medi-
ated organ dysfunction both inside and outside the lungs that 
is consistent with “viral sepsis” (5, 6). Investigators have docu-
mented markedly elevated levels of proinflammatory cyto-
kines, including tumor necrosis factor alpha, interleukin (IL)-1 
beta, and IL-6, observations consistent with a “cytokine storm.” 
(7, 8) Anti-inflammatory signals are present as well. These bi-
ochemical cascades appear capable of causing organ dysfunc-
tion throughout the body, including diffuse alveolar damage in 
the lungs, coagulopathy and microvascular dysfunction, acute 
cardiac injury, cytopenias, acute kidney injury, and hepatitis. 
The roles of hypotension and impaired tissue oxygenation are 
less clear in COVID-19 than in bacterial sepsis; however, the 
dysregulated endothelium and microvascular thrombosis typ-
ically associated with sepsis are commonly seen in severe cases 
of COVID-19 (9). Direct viral invasion of the kidneys, heart, 
and endothelial system has also been reported, but this is not 
uniformly the case, and thus, the constellation of data sug-
gest that at least some part of COVID-19 organ dysfunction is 
immune-mediated (10–13).

The observation that nonbacterial organisms can cause 
sepsis is certainly not novel. Fungi are well-known to cause 
sepsis and septic shock, and fungal infections have often been 
included in epidemiologic studies of sepsis. Viral sepsis, how-
ever, tends to be under-reported in large sepsis series. A re-
cent international point prevalence study, for example, only 
attributed 3.7% of infections in critically ill patients to viruses 
(14). However, this is almost certainly an underestimate due 
to undertesting given that pneumonia is one of the most com-
mon causes of sepsis and a third or more of pneumonias in 
critically ill patients are caused by viruses (15, 16). Notably, a 
causative organism is not identified in up to a third of critically 
ill patients with suspected sepsis; some fraction of these may be 
due to undiagnosed viral infections (17, 18).

The potential advantages of labeling severe COVID-19 as-
sociated with organ dysfunction as sepsis are that it empha-
sizes the severity of the disorder, the imminent threat of death 
if it is left untreated, and the necessity of close observation 
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and intensive care. Mortality in COVID-19 patients meeting 
Sepsis-3 criteria in one Chinese cohort was 48% (3). This is 
far higher than the 15% mortality rate associated with non-
COVID sepsis (19). If labeling the condition as sepsis helps to 
convey the severity of the presentation and the need for aggres-
sive care, then this is likely beneficial.

The question of whether severe viral infections can lead to 
sepsis or septic shock in the absence of secondary bacterial in-
fection echoes a similar discussion during the 2014 Ebola viral 
disease (EVD) epidemic. Members of the Global Sepsis Alli-
ance asserted that the multiple organ dysfunction described 
with EVD should be called sepsis and that failing to do so 
could detract from resuscitation efforts and damage interna-
tional efforts to highlight sepsis as a major unrecognized cause 
of death (20). Other experts argued, however, that “lumping” 
EVD patients into the broader category of sepsis “could have 
detrimental implications for the treatment and prognosis of 
patients with EVD” by encouraging early treatment for bacte-
rial sepsis and protocolized care that might not be appropriate 
for this disease (21).

This debate highlights what we consider the most compel-
ling argument against labeling severe COVID-19 as sepsis—
that many of the treatments that are reflexively applied to 
patients with sepsis may, in fact, be harmful to patients with 
COVID-19. Aggressive fluid resuscitation may exacerbate 
borderline pulmonary function. Empiric antibacterials will ex-
pose patients to the risks of antibiotics without clear promise 
of benefit given that bacterial superinfection in COVID-19 
appears to be rare. Applying the label sepsis may also impart 
subtle pressure to treat patients aggressively in all aspects, in-
cluding early intubation, even though this may be harmful for 
some patients.

More broadly, these concerns about labeling severe 
COVID-19 as sepsis expose a larger issue about sepsis in ge-
neral. Why is it that sepsis has come to be associated with 
a uniform set of narrowly prescribed treatments (blood 
cultures, serial lactates, aggressive fluid resuscitation, and 
broad-spectrum antibiotics)? Even outside of COVID-19, the 
essence of sepsis is heterogeneity. Sepsis encompasses a mo-
saic of sites of infection, causative pathogens, antimicrobial 
susceptibilities, organ dysfunctions, host susceptibilities, and 
responses to treatment. The optimal treatment of meningo-
coccal meningitis is radically different from the appropriate 
treatment for a bowel perforation with polymicrobial spill-
age into the abdomen, which in turn is different from acute 
Legionella pneumophila pneumonia leading to rapid atrial fi-
brillation and acute exacerbation of congestive heart failure. 
The best treatment plan for each of these disorders further 
depends upon patients’ severity of illness, underlying heart, 
lung, and kidney function, their history of recent antibi-
otic exposures, allergies, the presence or absence of indwell-
ing devices, and patients’ values and preferences. Applying 
a single, common label to all these conditions risks driving 
clinicians to shortcut their critical analysis of each patient in 
favor of treating all in a uniform fashion. One warning sign 
of premature closure in a patient may be when the diagnosis 

is listed as sepsis alone rather than sepsis due to organism X 
in body site Y causing organ dysfunction Z.

The downsides of labeling a condition as sepsis can thus be 
obviated by being clear that sepsis is a multifactorial disorder, 
that its management must be customized to each patient, and 
that it is vital to explicitly name the suspected pathogen, site of 
infection, and organ dysfunctions associated with sepsis. Once 
one accepts these preconditions, we believe there is substan-
tial value in labeling severe infections associated with organ 
dysfunction, including those due to SARS-CoV-2, as sepsis 
even though they do not all fall under one common treatment 
pathway. These include drawing clinicians’ attention to their 
patients’ vulnerability and the necessity of close care, high-
lighting the prognostic implications of a sepsis diagnosis, and 
providing a more accurate accounting of the epidemiology and 
burden of sepsis. We contend that based upon these consider-
ations, there should be no debate that SARS-CoV-2 is an im-
portant cause of sepsis and that labeling it as such is beneficial 
and appropriate.

The conclusions, findings, and opinions expressed by authors contribut-
ing to this manuscript do not necessarily reflect the official position of the 
Agency for Healthcare Research and Quality.

Dr. Shappell’s institution received funding from National Institute of Health 
(NIH) training grant (5 T32 HL 7633-35), and she received support for 
article research from NIH. Dr. Klompas’ institution received funding from 
the Centers for Disease Control and Prevention. Dr. Rhee’s institution re-
ceived funding from Agency for Healthcare Research and Quality (AHRQ, 
grant K08HS025008), and he received support for article research from 
AHRQ. Drs. Klompas and Rhee received funding from UptoDate.

For information regarding this article, E-mail: crhee@bwh.harvard.edu

REFERENCES
	 1.	Tong A, Elliott JH, Azevedo LC, et al: Core outcomes set for trials in 

people with COVID-19. Crit Care Med 2020 Aug 17. [online ahead 
of print]

	 2.	Guan WJ, Ni ZY, Hu Y, et al: Clinical characteristics of coronavirus 
disease 2019 in China. N Engl J Med 2020; 382:1708–1720

	 3.	Zhou F, Yu T, Du R, et al: Clinical course and risk factors for mortality 
of adult inpatients with COVID-19 in Wuhan, China: A retrospective 
cohort study. Lancet 2020; 395:1054–1062

	 4.	Singer M, Deutschman CS, Seymour CW, et al: The third international 
consensus definitions for sepsis and septic shock (Sepsis-3). JAMA 
2016; 315:801–810

	 5.	Li H, Liu L, Zhang D, et al: SARS-CoV-2 and viral sepsis: Observations 
and hypotheses. Lancet 2020; 395:1517–1520

	 6.	Odabasi Z, Cinel I: Consideration of severe coronavirus disease 
2019 as viral sepsis and potential use of immune checkpoint inhibi-
tors. Crit Care Explor 2020; 2:e0141

	 7.	Mehta P, McAuley DF, Brown M, et al; HLH Across Speciality 
Collaboration, UK: COVID-19: Consider cytokine storm syndromes 
and immunosuppression. Lancet 2020; 395:1033–1034

	 8.	Huang C, Wang Y, Li X, et al: Clinical features of patients infected 
with 2019 novel coronavirus in Wuhan, China. Lancet 2020; 
395:497–506

	 9.	Connors JM, Levy JH: COVID-19 and its implications for thrombosis 
and anticoagulation. Blood 2020; 135:2033–2040

	10.	Su H, Yang M, Wan C, et al: Renal histopathological analysis of 26 
postmortem findings of patients with COVID-19 in China. Kidney Int 
2020; 98:219–227

	11.	Tavazzi G, Pellegrini C, Maurelli M, et al: Myocardial localization of 
coronavirus in COVID-19 cardiogenic shock. Eur J Heart Fail 2020; 
22:911–915

mailto:crhee@bwh.harvard.edu


Copyright © 2020 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Foreword

Critical Care Medicine	 www.ccmjournal.org	 3

	12.	Varga Z, Flammer AJ, Steiger P, et al: Endothelial cell infection and 
endotheliitis in COVID-19. Lancet 2020; 395:1417–1418

	13.	Puelles VG, Lutgehetmann M, Lindenmeyer MT, et al: Multiorgan 
and renal tropism of SARS-CoV-2. N Engl J Med 2020; 383:590– 
592

	14.	Vincent JL, Sakr Y, Singer M, et al: Prevalence and outcomes of in-
fection among patients in intensive care units in 2017. JAMA 2020; 
323:1478–1487

	15.	Choi SH, Hong SB, Ko GB, et al: Viral infection in patients with se-
vere pneumonia requiring intensive care unit admission. Am J Respir 
Crit Care Med 2012; 186:325–332

	16.	Ljungström LR, Jacobsson G, Claesson BEB, et al: Respiratory viral 
infections are underdiagnosed in patients with suspected sepsis. Eur 
J Clin Microbiol Infect Dis 2017; 36:1767–1776

	17.	Shorr AF, Fisher K, Micek ST, et al: The burden of viruses in pneu-
monia associated with acute respiratory failure: An underappreciated 
issue. Chest 2018; 154:84–90

	18.	van Someren Gréve F, Juffermans NP, Bos LDJ, et al: Respiratory 
viruses in invasively ventilated critically ill patients-a prospective multi-
center observational study. Crit Care Med 2018; 46:29–36

	19.	Rhee C, Dantes R, Epstein L, et al: Incidence and trends of sepsis in 
US hospitals using clinical vs claims data, 2009-2014. JAMA 2017; 
318:1241–1249

	20.	Kissoon N, Daniels R, van der Poll T, et al: Sepsis-the final common 
pathway to death from multiple organ failure in infection. Crit Care 
Med 2016; 44:e446

	21.	Sueblinvong V, Johnson DW, Weinstein GL, et al: The authors reply. 
Crit Care Med 2016; 44:e447–e448


