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BACKGROUND
Coronavirus disease 2019 (Covid-19) may disproportionately affect people with 
cardiovascular disease. Concern has been aroused regarding a potential harmful 
effect of angiotensin-converting–enzyme (ACE) inhibitors and angiotensin-recep-
tor blockers (ARBs) in this clinical context.

METHODS
Using an observational database from 169 hospitals in Asia, Europe, and North 
America, we evaluated the relationship of cardiovascular disease and drug therapy 
with in-hospital death among hospitalized patients with Covid-19 who were admit-
ted between December 20, 2019, and March 15, 2020, and were recorded in the 
Surgical Outcomes Collaborative registry as having either died in the hospital or 
survived to discharge as of March 28, 2020.

RESULTS
Of the 8910 patients with Covid-19 for whom discharge status was available at the 
time of the analysis, a total of 515 died in the hospital (5.8%) and 8395 survived 
to discharge. The factors we found to be independently associated with an in-
creased risk of in-hospital death were an age greater than 65 years (mortality of 
10.0%, vs. 4.9% among those ≤65 years of age; odds ratio, 1.93; 95% confidence 
interval [CI], 1.60 to 2.41), coronary artery disease (10.2%, vs. 5.2% among those 
without disease; odds ratio, 2.70; 95% CI, 2.08 to 3.51), heart failure (15.3%, vs. 
5.6% among those without heart failure; odds ratio, 2.48; 95% CI, 1.62 to 3.79), 
cardiac arrhythmia (11.5%, vs. 5.6% among those without arrhythmia; odds ratio, 
1.95; 95% CI, 1.33 to 2.86), chronic obstructive pulmonary disease (14.2%, vs. 
5.6% among those without disease; odds ratio, 2.96; 95% CI, 2.00 to 4.40), and 
current smoking (9.4%, vs. 5.6% among former smokers or nonsmokers; odds 
ratio, 1.79; 95% CI, 1.29 to 2.47). No increased risk of in-hospital death was found 
to be associated with the use of ACE inhibitors (2.1% vs. 6.1%; odds ratio, 0.33; 
95% CI, 0.20 to 0.54) or the use of ARBs (6.8% vs. 5.7%; odds ratio, 1.23; 95% CI, 
0.87 to 1.74).

CONCLUSIONS
Our study confirmed previous observations suggesting that underlying cardiovascu-
lar disease is associated with an increased risk of in-hospital death among patients 
hospitalized with Covid-19. Our results did not confirm previous concerns regarding 
a potential harmful association of ACE inhibitors or ARBs with in-hospital death in 
this clinical context. (Funded by the William Harvey Distinguished Chair in Ad-
vanced Cardiovascular Medicine at Brigham and Women’s Hospital.)
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1  Cardiac injury is seen in about one-quarter of patients with 
coronavirus disease 2019 (COVID-19) who are admitted to hospital
Between 8% and 28% of inpatients have myocardial injury, troponin 
 levels greater than the 99th centile of the upper limit of normal (ULN), 
from either indirect (e.g., owing to hypoxemia, sepsis or cytokine 
release) or direct myocardial damage.1,2 Higher rates are seen in patients 
requiring intensive care.1,2 Progressive elevation in troponins and natri-
uretic peptides (NPs) have been shown to parallel disease  acuity, with 
peak levels about 2–3 weeks from symptom onset.2,3

2  Cardiac biomarkers are useful for risk stratification
In patients admitted to hospital, periodic measurement of troponin and 
NP  levels may identify patients at increased risk of developing le" ventri-
cular dysfunction or arrhythmias. If levels are elevated, consider monitor-
ing the patient in a higher-acuity setting. Consider assessment using car-
diac point-of-care ultrasonography if moderate elevation (> 3 times the 
ULN) or hemodynamic and/or electrical instability occur.2

3  Myocardial infarction (MI) may occur without obstructive 
coronary artery disease (CAD)
Patients may present with MI secondary to supply–demand mismatch or 
microvascular thrombosis. Myocarditis may mimic acute coronary syndrome, 
and these patients are at increased risk of cardiogenic shock.2 For patients 
with refractory or recurrent chest pain, moderate elevation of troponin level 
or focal electrocardiogram changes, consider performing cardiac point-of-
care ultrasonography to assess for le" ventricular dysfunction and coronary 
computed tomography (CT) angiography to rule out CAD.2,4

4  Treatment should be directed at specific causes of 
myocardial injury
Manage heart failure, ST-elevated MI and le" ventricular dysfunction in a 
patient with COVID-19 as per protocol using appropriate personal protec-
tive equipment, including use of guideline-directed medical therapy. Inva-
sive hemodynamic monitoring should be limited to patients whose volume 
status cannot be determined clinically.2 Evidence for management of fulmi-
nant myocarditis is scarce, and treatment decisions should be made by 
multidisciplinary teams.1,2 Patients taking angiotensin-converting-enzyme 
inhibitors and angiotensin II receptor blockers should not stop therapy.5

5  Cardiac complications are associated with poor outcomes
Up to 40% of COVID-19 deaths may be at least partially attributed to heart 
failure.2 Among patients admitted to hospital who develop heart failure, 
mortality rates may be as high as 60%.3 Sustained ventricular tachycardia 
or ventricular fibrillation may occur in up to 17% of patients with cardiac 
injury and are more common among patients in intensive care.2
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Lupus Anticoagulant and Abnormal Coagulation 
Tests in Patients with Covid-19

To the Editor: Patients with coronavirus disease 
2019 (Covid-19) have a profound hypercoagu-
lable state, and complicating venous thrombotic 
events are common.1-3 Abnormalities in coagu-
lation screening measures, including a prolonged 
activated partial-thromboplastin time (aPTT), 
have been reported in patients with Covid-19.4 
This finding could be seen as a reason to avoid 
the use of anticoagulation at both therapeutic and 
prophylactic doses.

A prolonged aPTT may indicate a clotting-
factor deficiency or the presence of an inhibitor of 
coagulation that is either specific (e.g., antibody 
to factor VIII) or nonspecific (e.g., lupus antico-
agulant). Lupus anticoagulant can affect in vitro 
tests of blood coagulation but typically is not as-
sociated with bleeding. As part of the antiphospho-
lipid syndrome, lupus anticoagulant is associated 
with a thrombotic risk. We investigated the cause 
of prolonged aPTT in patients with Covid-19.

Blood specimens obtained from 216 patients 
who were positive for severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) were re-
ceived for coagulation screening, and 44 (20%) 
were found to have a prolonged aPTT. The speci-
mens from 9 patients were excluded, and those 
from 35 patients were investigated further. (De-
tails of the methods are provided in the Supple-
mentary Appendix, available with the full text of 
this letter at NEJM.org.)

A summary of the results is provided in Ta-
ble 1. The median age was 57 years, and 24 pa-
tients were male. Pulmonary embolism was con-
firmed in 1 patient, and clinically suspected 
thrombosis was present in 1 patient. No clinically 
significant bleeding or arterial thromboses were 
reported.

No patients were found to have deficiencies 
in factor VIII or factor IX. In 5 patients, marginal 
reductions in factor XI were found that were un-

likely to be of clinical significance. The factor 
XII level was 50 IU per deciliter or lower in 16 pa-
tients. Lupus anticoagulant assays were performed 
in 34 patients, and 31 (91%) were positive. The 
presence of lupus anticoagulant was indicated by 
two assays (dilute Russell’s viper-venom time 
[DRVVT] and lupus anticoagulant–sensitive aPTT) 
in 18 of 34 patients (53%), by DRVVT alone in 
7 (21%), and by lupus anticoagulant–sensitive aPTT 
alone in 6 (18%). All lupus anticoagulant–positive 
specimens had a prolonged aPTT with a 50:50 mix 
(i.e., in a sample made up of 50% patient plasma 
and 50% normal plasma).

In a historical control cohort of 540 specimens 
received for lupus anticoagulant testing, 43 (8%) 
had an aPTT of 30 seconds or longer, and 11 of 
the 43 (26%) were positive for lupus anticoagulant. 
The percentage of specimens that were positive for 
lupus anticoagulant was significantly higher 
among the patients with Covid-19 than in the con-
trol cohort (P<0.001) (see the Supplementary Ap-
pendix).

In our study, most patients with Covid-19 who 
were admitted to the hospital with a prolonged 
aPTT were positive for lupus anticoagulant (91%) 
and often had an associated factor XII deficiency. 
It is important to note that neither observation 
is associated with a bleeding tendency; factor XII 
is not required for hemostasis, and the presence 
of lupus anticoagulant, if persistent, can be associ-
ated with a thrombotic tendency within the an-
tiphospholipid syndrome. Further study is required 
to determine the role, if any, of lupus anticoagulant 
in the pathogenesis of Covid-19 thrombosis.

Although we detected heparin in 28 of the 35 
specimens, the DRVVT assay contains heparinase, 
which neutralizes any heparin effect that might 
lead to false positive detection of lupus anticoagu-
lant. An association between lupus anticoagulants 
and acquired factor XII deficiency secondary to 
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1  About 20%–55% of patients admitted to hospital for coronavirus 
disease 2019 (COVID-19) have laboratory evidence of coagulopathy
Coagulopathy correlates with severity of COVID-19 and may include 
increased D-dimer concentrations (≥ 2 times above normal range), mildly 
prolonged prothrombin time (~ 1–3 s prolongation above normal range), 
mild thrombocytopenia (platelet count > 100 ×109/L) and, in late disease, 
decreased fibrinogen levels (<  2 g/L [5.88 µmol/L]).1–3 It is uncertain 
whether the observed coagulopathy is caused directly by the virus or is 
secondary to a proinflammatory state.

2 Elevated D-dimer concentration is associated with poor clinical 
outcomes
It is unclear how a D-dimer result should specifically be used in clinical 
care. However, an increased concentration at the time of hospital admis-
sion and throughout the hospital stay is associated with death,1,2 and a 
concentration 4 times above normal is associated with an approximately 
fivefold higher odds of critical illness than a normal D-dimer concentration 
(www.medrxiv.org/content/10.1101/2020.04.08.20057794v1.full.pdf).

3 COVID-19-associated coagulopathy appears to be prothrombotic
In 2 retrospective studies, venous thromboembolism was diagnosed in 
about 1 in 4 patients admitted to the intensive care unit with COVID-19.4,5 
In 1 study, this occurred despite thromboprophylaxis with low-molecular-
weight heparin.5 Available studies have not reported bleeding as a com-
mon complication, although the literature is evolving rapidly.2,4,5

4  In the absence of a contraindication, patients admitted to 
hospital should receive venous thromboembolism prophylaxis 
as per standard of care
Venous thromboembolism prophylaxis is recommended for most admit-
ted patients, especially those with a proinflammatory state. In 1 retro-
spective study, patients with a D-dimer concentration 6 times above nor-
mal who received heparin thromboprophylaxis (mostly enoxaparin 
40–60 mg/d) had lower mortality than those who did not receive 
thromboprophylaxis.6

5  Transfusion of blood products should be avoided in patients 
who do not have active, major bleeding
Transfusing with the aim of correcting only hemostatic laboratory param-
eters can be harmful (e.g., risk of transfusion reaction), regardless of 
whether the patient has COVID-19. Patients with active, major bleeding 
should be transfused appropriately as per local protocol.
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ABSTRACT
Background Some patients with COVID-19 pneumonia also present with kidney
injury, and autopsy findings of patients who died from the illness sometimes show
renal damage. However, little is known about the clinical characteristics of kidney-
related complications, including hematuria, proteinuria, and AKI.

Methods In this retrospective, single-center study in China, we analyzed data from
electronic medical records of 333 hospitalized patients with COVID-19 pneumonia,
including information about clinical, laboratory, radiologic, and other characteris-
tics, as well as information about renal outcomes.

Results We found that 251 of the 333 patients (75.4%) had abnormal urine dipstick
tests or AKI. Of 198 patients with renal involvement for the median duration of 12
days, 118 (59.6%) experienced remission of pneumonia during this period, and 111
of 162 (68.5%) patients experienced remission of proteinuria. Among 35 patients
who developed AKI (with AKI identified by criteria expanded somewhat beyond the
2012 Kidney Disease: Improving Global Outcomes definition), 16 (45.7%) experi-
enced complete recovery of kidney function. We suspect that most AKI cases were
intrinsic AKI. Patients with renal involvement had higher overall mortality compared
with those without renal involvement (28 of 251 [11.2%] versus one of 82 [1.2%],
respectively). Stepwise multivariate binary logistic regression analyses showed that
severity of pneumonia was the risk factor most commonly associated with lower
odds of proteinuric or hematuric remission and recovery from AKI.

Conclusions Renal abnormalities occurred in themajority of patients with COVID-19
pneumonia. Although proteinuria, hematuria, and AKI often resolved in such pa-
tients within 3 weeks after the onset of symptoms, renal complications in COVID-19
were associated with higher mortality.

JASN 31: ccc–ccc, 2020. doi: https://doi.org/10.1681/ASN.2020030276

The outbreak of coronavirus disease has
rapidly evolved into a global pandemic.1–7

This novel coronavirus is named severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2).8 The World Health

Organization (WHO) officially named
the disease caused by SARS-CoV-2 as co-
ronavirus disease 2019 (COVID-19). The
initial clinical sign for the detection of
COVID-19 was pneumonia.3 However,

other organ damages were also reported.6,9

Some cases of COVID-19 pneumonia pre-
sented with kidney injury,4 and pathologic
findings from autopsies also revealed renal
damage from the corpses of patients with
COVID-1910; thus, SARS-CoV-2 may in-
clude kidney tropism. In this study, we re-
ported renal involvement and their early
prognosis of patients with COVID-19
pneumonia admitted to Tongji Hospital
in Wuhan, China, in terms of proteinuria,
hematuria, and AKI.

METHODS

Study Design and Participants
For this retrospective, single-center
study, we included adult patients from
January 28 to February 9, 2020, at Tongji
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Renin–Angiotensin–Aldosterone System 
Inhibitors in Patients with Covid-19

Muthiah Vaduganathan, M.D., M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D., 
John J.V. McMurray, M.D., Marc A. Pfeffer, M.D., Ph.D., and Scott D. Solomon, M.D.

The renin–angiotensin–aldosterone system (RAAS) 
is an elegant cascade of vasoactive peptides that 
orchestrate key processes in human physiology. 
Severe acute respiratory syndrome coronavirus 1 
(SARS-CoV-1) and SARS-CoV-2, which have been 
responsible for the SARS epidemic in 2002 to 2004 
and for the more recent coronavirus disease 2019 
(Covid-19) pandemic, respectively, interface with 
the RAAS through angiotensin-converting enzyme 
2 (ACE2), an enzyme that physiologically counters 
RAAS activation but also functions as a receptor 
for both SARS viruses.1,2 The interaction between 
the SARS viruses and ACE2 has been proposed as 
a potential factor in their infectivity,3,4 and there 
are concerns about the use of RAAS inhibitors 
that may alter ACE2 and whether variation in ACE2 
expression may be in part responsible for disease 
virulence in the ongoing Covid-19 pandemic.5-8 
Indeed, some media sources and health systems 
have recently called for the discontinuation of 
ACE inhibitors and angiotensin-receptor blockers 
(ARBs), both prophylactically and in the context 
of suspected Covid-19.

Given the common use of ACE inhibitors and 
ARBs worldwide, guidance on the use of these 
drugs in patients with Covid-19 is urgently need-
ed. Here, we highlight that the data in humans 
are too limited to support or refute these hypoth-
eses and concerns. Specifically, we discuss the 
uncertain effects of RAAS blockers on ACE2 levels 
and activity in humans, and we propose an alter-
native hypothesis that ACE2 may be beneficial 
rather than harmful in patients with lung injury. 
We also explicitly raise the concern that with-
drawal of RAAS inhibitors may be harmful in 
certain high-risk patients with known or sus-
pected Covid-19.

Covid -19 and Older Adults  
with Coexisting Conditions

Initial reports5-8 have called attention to the po-
tential overrepresentation of hypertension among 
patients with Covid-19. In the largest of several 
case series from China that have been released 
during the Covid-19 pandemic (Table S1 in the 
Supplementary Appendix, available with the full 
text of this article at NEJM.org), hypertension was 
the most frequent coexisting condition in 1099 
patients, with an estimated prevalence of 15%9; 
however, this estimate appears to be lower than 
the estimated prevalence of hypertension seen with 
other viral infections10 and in the general popu-
lation in China.11,12

Coexisting conditions, including hypertension, 
have consistently been reported to be more com-
mon among patients with Covid-19 who have had 
severe illness, been admitted to the intensive care 
unit, received mechanical ventilation, or died than 
among patients who have had mild illness. There 
are concerns that medical management of these 
coexisting conditions, including the use of RAAS 
inhibitors, may have contributed to the adverse 
health outcomes observed. However, these con-
ditions appear to track closely with advancing 
age,13 which is emerging as the strongest predic-
tor of Covid-19–related death.14 Unfortunately, 
reports to date have not rigorously accounted for 
age or other key factors that contribute to health 
as potential confounders in risk prediction. With 
other infective illnesses, coexisting conditions 
such as hypertension have been key prognostic 
determinants,10 and this also appears to be the 
case with Covid-19.15

It is important to note that, despite inferences 
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response to therapies within a given drug class.41

It is important to note that the plasma ACE2 level 
may not be a reliable indicator of the activity of 
the full-length membrane-bound form, in part 
because ACE2 is shed from the membrane, a 
process that appears to be separately regulated 
by an endogenous inhibitor.42 In addition to the 
degree of expression, the biologic relevance of 
ACE2 may vary according to tissue and clinical 
state. Unfortunately, data showing the effects of 
ACE inhibitors, ARBs, and other RAAS inhibi-
tors on lung-specific expression of ACE2 in ex-
perimental animal models and in humans are 
lacking. Furthermore, even if RAAS inhibitors 
modify ACE2 levels or activity (or both) in target 
tissue beds, clinical data are lacking to indicate 
whether this would in turn facilitate greater en-

gagement and entry of SARS-CoV-2 spike pro-
tein. Further mechanistic studies in humans are 
needed to better define the unique interplay be-
tween SARS-CoV-2 and the RAAS network.

 Potential for Benefit R ather Than 
Harm of R A AS Blockers in Covid -19

SARS-CoV-2 appears not only to gain initial entry 
through ACE2 but also to subsequently down-
regulate ACE2 expression such that the enzyme 
is unable to exert protective effects in organs. It 
has been postulated but unproven that unabated 
angiotensin II activity may be in part responsible 
for organ injury in Covid-19.43,44 After the initial 
engagement of SARS-CoV-2 spike protein, there 
is subsequent down-regulation of ACE2 abundance 

Figure 1. Interaction between SARS-CoV-2 and the Renin–Angiotensin–Aldosterone System.

Shown is the initial entry of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) into cells, primarily type 
II pneumocytes, after binding to its functional receptor, angiotensin-converting enzyme 2 (ACE2). After endocytosis 
of the viral complex, surface ACE2 is further down-regulated, resulting in unopposed angiotensin II accumulation. 
Local activation of the renin–angiotensin–aldosterone system may mediate lung injury responses to viral insults. 
ACE denotes angiotensin-converting enzyme, and ARB angiotensin-receptor blocker.
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• Mayo Clinic & collaborators reported safety data on the
first 5,000 hospitalized patients transfused

• As of May 11th

Ø 14,000 patients enrolled
Ø 8,900 patients infused with Convalescent plasma







The Race for a 
Vaccine







Where are the NON-COVID 19 
patients?



M e d i c i n e  a n d  S o c i e t y

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med   nejm.org 1

Debra Malina, Ph.D., Editor

The Untold Toll — The Pandemic’s Effects 
on Patients without Covid-19

Lisa Rosenbaum, M.D.

In late March, Zoran Lasic, an interventional car-
diologist at Jamaica Hospital Medical Center and 
Lenox Hill Hospital in New York, was finishing 
afternoon clinic when he was approached by a 
nurse colleague seeking his advice. Her husband 
— a 56-year-old whose father died of sudden 
cardiac arrest at 55 — had been feeling chest 
pressure. The pressure radiated down his arms 
and occasionally to his neck and, the previous day, 
had been accompanied by dyspnea and diapho-
resis, making him worried enough to call an am-
bulance. The emergency medical technicians did 
an electrocardiogram, said it looked OK, and told 
him to call his primary care doctor. He did, and 
he was advised that given New York’s Covid-19 
outbreak, it was not a good time to go to the hos-
pital. Now, a day later, his colleague asked Lasic, 
what should they do?

Nearly apoplectic, Lasic advised urgent coro-
nary angiography, which he performed a few 
hours later. The man had a thrombus extending 
from his proximal-to-midleft anterior descending 
artery and became hemodynamically unstable 
during the procedure. Nevertheless, revascular-
ization was successful, and he was discharged 
the following day with preserved left ventricular 
function. Lasic, describing a precipitous decline 
across the New York region in patients present-
ing with acute coronary syndromes, worries that 
others won’t be so lucky. “I think the toll on non-
Covid patients will be much greater than Covid 
deaths,” he said.

As the coronavirus pandemic focuses medical 
attention on treating affected patients and pro-
tecting others from infection, how do we best 
care for people with non–Covid-related disease? 
For some, new risks may warrant reconsidera-
tion of usual standards of care. For others, the 
need to protect caregivers and preserve critical 

care capacity may factor into decisions. And for 
everyone, radical transformation of the health 
care system will affect our ability to maintain 
high-quality care. As Michael Grossbard, chief 
of hematology at New York University’s Langone 
Hospital, told me, “Our practice of medicine has 
changed more in 1 week than in my previous 28 
years combined.”

Cancer care, which often involves immuno-
suppressive therapy, tumor resection, and inpa-
tient treatment, has been disproportionately af-
fected by Covid-19. Like other oncologists I spoke 
with, Grossbard, who primarily treats lympho-
ma, has been tasked with revising chemotherapy 
protocols to minimize both the frequency of 
chemotherapy visits and the degree of immuno-
suppression. For example, though patients with 
low-grade lymphoma typically receive mainte-
nance therapy, it will not be recommended for 
now because it requires an office visit, worsens 
immunosuppression, and improves progression-
free but not overall survival. Other protocol modi-
fications have arisen because of cancellations of 
elective surgeries. For instance, some patients with 
solid tumors, such as breast and rectal cancers, 
are being offered systemic therapy before, rather 
than after, surgery.

Many modifications may not affect long-term 
outcomes. Eric Winer, a breast oncologist at Dana-
Farber Cancer Institute, believes, for instance, that 
giving antihormonal therapy to women with hor-
mone-receptor–positive breast tumors and delay-
ing surgery probably won’t alter overall survival, 
though this approach hasn’t been formally tested 
in Stage I disease. But even when there’s greater 
uncertainty about treatment modifications, Win-
er has been impressed by many patients’ grace-
ful acceptance.

I spoke to Ms. C., a 40-year-old patient of 
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Unprecedented solutions for extraordinary times: Helping long-term
care settings deal with the COVID-19 pandemic
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Our healthcare system faces an unprecedented strain as it struggles
with the coronavirus disease 2019 (COVID-19) pandemic. With
cases now reported in 53 states and territories, community spread
is either already occurring or is imminent in most localities. Most
healthcare systems are experiencing limited access to diagnostic
tests accompanied by delays in test results of >24 hours.1 Trials
to assess potential treatments are underway, with mounting
difficulty in acquiring agents as the demand for them increases.

Without question, the segment of our population most at risk
for severe and potentially lethal COVID-19 are older adults.2

Among older adults, residents living in long-term care (LTC)
settings are among the most vulnerable by virtue not only of their
healthcare needs but also by living in a communal setting popu-
lated by other individuals at high risk for disease acquisition.
To date, LTC settings are the segment of the healthcare system
with the most notable burden of COVID-19 cases.3 What is more
alarming is that the overall quality ratings of LTC settings with
COVID-19 outbreaks in King’s County, Washington, are least 3
of 5 stars.4,5 Furthermore, the average daily hours for direct care
of residents by licensed nursing staff at these sites is at or above
the national average. This finding suggests that the outbreaks of
COVID-19 reported in these settings are not due to lapses in infec-
tion prevention and control; rather, the outbreaks detected are
occurring in LTC settings despite reasonable practice.

The mandate for LTC settings is to provide a “safe, clean,
comfortable, and homelike environment.”6 Although they provide
some medical care, LTCs are not staffed or otherwise resourced to
care for acutely ill individuals. Furthermore, at present staffing lev-
els, few LTCs even have the capacity for effective and facility-wide
monitoring of their residents for rapid clinical deterioration. This
situation is acceptable in ordinary circumstances, but with the
COVID-19 pandemic, we have entered into extraordinary times.

These extraordinary times call for unprecedented measures to
protect our vulnerable LTC residents. Inevitably, hospitals will
need to discharge patients to LTC settings, including some individ-
uals that are known to have COVID-19 and, as is the nature of
infections, some that are not yet known to have COVID-19. To that

end, we propose the following measures to help protect the
1.4 million individuals that already occupy beds in 1 of 15,600
LTC settings.7

First, LTC settings should only accept patients with an active
COVID-19 infection if they can provide effective airborne isola-
tion. Although the Centers for Disease Control and Prevention
no longer recommends negative pressure room for the care of
COVID-19 patients, several essential elements remain including
a single room in which the resident can safely reside with the door
closed, which stipulates that the person is not at risk for falls or
wandering. Other necessities include ensuring an adequate supply
of personal protective equipment (PPE), which includes regular
masks for routine care and N95 respirators for aerosol-generating
procedures and ensuring that enough staff members are available
who are trained in proper use of PPE to meet all the care needs for
those residents. The LTC setting’s infection preventionist, admin-
istrator, director of nursing, and medical director need to jointly
determine whether their building can provide these resources,
and this team should reassess that capability on at least a weekly,
if not daily, basis.

Second, patients who are recovering from a known COVID-19
infection will need to have 2 negative COVID-19 tests on
2 consecutive days, remain afebrile off scheduled antipyretics for
at least 48 hours, and not require ventilatory support that generates
aerosols (eg, continuous positive airway pressure or bilevel positive
airway pressure). Currently, this requirement may lead to signifi-
cant delays in discharge. As testing becomesmore readily available,
this process should become less onerous for hospitals. Third, LTC
settings should screen potential admissions for both typical and
atypical signs and symptoms of COVID-19 (Table 1). As with
many infections, older adults may initially show only atypical
manifestations of COVID-19 and may never manifest an increase
temperature high enough to meet typical criteria for a fever. At
present, frontline clinicians report hypoxemia as the most
common recognized manifestation of COVID-19 in older adults,
which may represent a sign of severe infection. Because severe
symptoms may take several days to develop, older adults hospital-
ized for what appears to be an exacerbation of a known condition,
such as chronic obstructive pulmonary disease, may be discharged
to a LTC setting before there is clinical suspicion, let alone test
results, for COVID-19. On March 13, 2020, the Center for
Medicare and Medicaid Services (CMS) issued an emergency
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