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Causes and Circumstances of Death among Patients
Hospitalized with COVID-19: A Retrospective
Cohort Study

To the Editor:

Among patients hospitalized with coronavirus disease (COVID-19),
15–30% die during hospitalization (1–3). However, specific causes of
death, the prevalence of organ system dysfunction before death, and
features of end-of-life care in patients with COVID-19 remain
unclear. Before the pandemic, in cohorts of patients who died during
hospitalization for acute hypoxemic respiratory failure (AHRF), death
was rarely due to refractory respiratory failure. Pulmonary
dysfunction was the primary cause of death for only one in every five
decedents and only 2% had insupportable oxygenation or ventilation
(4, 5). It is unknown whether causes and circumstances of death differ
in patients with COVID-19–related respiratory failure versus
historical cohorts with non–COVID-19–related respiratory failure—
and specifically whether death due to pulmonary dysfunction is more
common with COVID-19.

Methods
We performed a retrospective cohort study of adult patients
(aged>18 yr) hospitalized with a laboratory-confirmed severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection at Michigan Medicine (March 1 to June 30, 2020) who
experienced in-hospital death. Michigan Medicine is a tertiary
medical center with approximately 1,000 beds that treated
hundreds of patients with COVID-19 during the 2020 spring

surge. In April 2020, Michigan was the third leading state for
COVID-19–related deaths. Throughout the pandemic, COVID-
19 therapies were used at the discretion of the treating physician
as supported by the best evidence available at the time; there was
limited use of remdesivir, systemic corticosteroids, or therapeutic
anticoagulation.

Clinical data for decedents were extracted from the medical
record by two internal medicine–trained physicians using a
structured abstraction tool. The data included organ system
dysfunction, septic shock, the primary cause of death, and
withdrawal of life support, using definitions adapted from
previous studies (4, 5). The primary organ system responsible for
death was defined as the organ system dysfunction that most
directly resulted in the patient’s death or the decision to
withdraw life support. This approach to adjudicating the primary
cause of death had excellent interrater reliability in previous
studies (5), and there was full agreement between our abstractors
on an initial set of 10 charts reviewed independently. Data on
coinfection, goals-of-care discussions, advanced directives,
spiritual support, respiratory support, and family presence at the
time of death were also collected (6). The study definitions are
presented in Table 1.

Finally, we compared causes of death with a previous cohort (5)
of 385 patients admitted toMichiganMedicine with AHRF (January
1, 2016, to December 31, 2017) who experienced in-hospital death.
We compared characteristics of patients with COVID-19 with
patients with non–COVID-19–related respiratory failure using chi-
square tests and considered P, 0.05 significant. Data analysis was
completed in R. The study was deemed exempt by the University of
Michigan Institutional Review Board.

Results
We identified 82 decedents with COVID-19 who were 32.9% female
and 43.9% Black and had a median age 71 (61–81) years (Table 2).
The most common organ dysfunctions before death were pulmonary
(81.7%), neurologic (57.3%), and renal (39.0%). Out of the total,
74.4% of patients were mechanically ventilated during hospitalization.
Amultiorgan failure occurred in 67.1% and coinfection occurred in
41.5%. Septic shock was present in 40.2% (24.3% with coinfection and
15.9% without coinfection).

The most common primary causes of death were pulmonary
dysfunction (56.1%) and septic shock (26.8%). Compared with the
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historic cohort with non–COVID-19–related respiratory failure (who
had a median age of 63 [55–73] yr and were 43% female and 82%
white), patients with COVID-19 were more likely to die of
pulmonary dysfunction (56.1% vs. 21.6%; P, 0.01) and less likely to
die of cardiac (7.3% vs. 16.1%; P5 0.04) or neurologic (6.1% vs.
19.5%; P, 0.01) dysfunction (Figure 1).

Among decedents with COVID-19, at least one goals-of-care
discussion was documented in 97.6%. Among the 72 patients ever
treated in an intensive care unit, 59.7% had a goals-of-care
discussion within 72 hours after the first intensive care unit
admission. Discussions occurred by telephone (91.3% of
discussions), in person (43.8%), or by videoconference (2.5%).
Advanced directives were documented in 31.7%. Spiritual
support was offered to 87.8% and a spiritual support visit
occurred in 80.5%. Among the 51 patients who received both
mechanical ventilation and a spiritual support visit, a visit
occurred before intubation in 9.8%. Family/friends were
physically present at the time of death for 34.1%, a virtual visit
with family/friends occurred within 24 hours of death for 15.9%,
and 4.9% had both family/friends physically present and a virtual
visit, whereas 54.9% had neither family/friends present at death
nor a virtual visit within 24 hours of death. Withdrawal or
limitation of life-sustaining interventions occurred in 76.8%,
including 37 (45.1%) who were terminally extubated before
death. A total of 21 patients (25.6%) were receiving invasive
mechanical ventilation at the time of death.

Discussion
In this cohort of patients who died during hospitalization for
COVID-19, the most common causes of death were pulmonary
dysfunction and septic shock from COVID-19 or a confirmed
coinfection. Pulmonary dysfunction was the primary cause of death
for 56% of decedents with COVID-19, compared with only 22% in a
recent cohort of decedents with acute hypoxic respiratory failure due
to other causes (5). However, sepsis was the primary cause of death in
approximately one-fourth of both patients with COVID-19 and those
with non–COVID-19–related respiratory failure. These two most
common causes of death underscore the importance of appropriate
delivery of invasive respiratory support and early recognition and
treatment of infection. In addition, these findings suggest that
although patients with non–COVID-19–related AHRF often die of
downstream complications, patients with COVID-19–related
respiratory failure more often die as a direct consequence of their
infection. As such, the development of new therapeutic strategies that
reduce the severity of lung injury in COVID-19 may improve
survival.

Family or friends were physically present for only one-third of
deaths, compared with 80% in past cohorts (6). In addition, patients
and families had minimal face-to-face interaction with their
healthcare team, with less than half of patients and families having
face-to-face goals-of-care discussions. These findings likely reflect the
impact of restricted visitation policies established during the
pandemic, both inMichigan and elsewhere (7, 8). In addition, despite

Table 1. Definitions

Goals-of-care discussion Documentation of a conversation with the patient and/or a surrogate decision-maker regarding the
patient’s wishes for end-of-life care.

Advanced directive* Documentation in the electronic medical record of a durable power of attorney, healthcare proxy, or
living will.

Spiritual support visitation* Documentation of visitation by spiritual care services, chaplain services, or pastoral care with patient
or family member interaction. Visitation may have taken place face to face or by telephone.

Organ dysfunction and infection within 72 h before death or withdrawal of life support
Pulmonary† Inability to liberate from mechanical ventilation, noninvasive ventilation, or heated high-flow nasal

cannula due to inadequate oxygenation or ventilation without aforementioned support.
Neurologic‡ Glasgow coma scale ,8, or ,6 if intubated.
Renal‡ Either creatinine .5.0 mg/dl or requiring hemodialysis.
Cardiac‡ Either cardiac output ,2.0 L/min/m2 or documented cardiogenic shock (or) reversible ventricular

fibrillation or asystole.
Hematologic‡ Either fibrinogen ,100 mg/dl, prothrombin time and partial thromboplastin time .1.5 times the upper

limit of normal, or platelets ,60,000 ml.
Hemorrhagic‡ Mean arterial pressure ,65 mm Hg for .2 h (or requiring vasopressors) necessitating blood

transfusions and excluding other causes of hypotension.
Gastrointestinal‡ Resectable ruptured or necrotic bowel, or pancreatitis causing mean arterial pressure ,65 mm Hg

for .2 h (or requiring vasopressors).
Hepatic‡ Bilirubin .5.0 mg/dl and albumin ,3.0 g/dl and prothrombin time or partial thromboplastin time .1.5

times upper limit of normal.
Multiorgan failure† Presence of at least 2 dysfunctional organ systems.
Septic shock† Mean arterial pressure ,65 mm Hg for .2 h (or requiring vasopressors) attributed to either COVID-19

or other documented infection.
Coinfection Non–COVID-19 culture-confirmed or PCR-confirmed infection being treated at the time of death.

Definition of abbreviations: COVID-195 coronavirus disease; PCR5polymerase chain reaction.
*Adapted from or as defined in Kruser and colleagues (6).
†Adapted from or as defined in Ketcham and colleagues (5).
‡Adapted from or as defined in Stapleton and colleagues (4).
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the wide availability of videoconferencing tools (9),
videoconferencing was rarely used for discussing goals of care. This
represents a potential opportunity to improve patient and family
interaction when physical presence is limited (10). The
generalizability of our findings may be limited by a small sample size,
single-center design, and potential changes in causes of death as
COVID-19 management continues to evolve.
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Table 2. Circumstances of death in patients hospitalized with COVID-19 (N582)

Parameter n (%)

Location of death
ICU 62 (75.6)
General care 20 (24.4)

Goals-of-care discussion
Documented discussion 80 (97.6)

Face to face 35 (42.7)
Telephone 73 (89.0)
Virtual 2 (2.4)

Held within 72 h of admission to ICU, no./total no. ever admitted to ICU (%) 43/72 (59.7)
Held within 24 h of death or decision to withdraw life support 75 (91.5)
Advanced directives documented 26 (31.7)

Spiritual support visitation
Spiritual support visit was offered 72 (87.8)

Offered before intubation, no./total no. intubated and offered spiritual support (%) 5/55 (9.1)
Spiritual support visitation occurred 66 (80.5)

Visitation occurred before intubation, no./total no. intubated with visit (%) 5/51 (9.8)

Presence of friends and family before death
Physically present at bedside 28 (34.1)
Virtual visit within 24 h before death or withdrawal of life support 13 (15.9)
Both physically presence at bedside and virtual visit within 24 h 4 (4.9)
Neither presence at bedside nor virtual visit within 24 h 45 (54.9)

Respiratory support at time of death or decision to limit/withdraw life support
Room air 4 (4.9)
Nasal cannula oxygen 11 (13.4)
High-flow nasal cannula oxygen 9 (11.0)
Noninvasive positive pressure ventilation 0 (0)
IMV 58 (70.7)

IMV discontinued before death, no./total no. on IMV (%) 37/58 (63.8)
Patient on IMV at time of death, no./total no. on IMV (%) 21/58 (36.2)

Organ system dysfunction within 72 h of death
Pulmonary 67 (81.7)
Neurologic 47 (57.3)
Renal 32 (39.0)
Cardiac 10 (12.2)
Hematologic 5 (6.1)
Hemorrhagic 3 (3.7)
Gastrointestinal 1 (1.2)
Hepatic 0 (0)
Multiorgan failure 55 (67.1)
Septic shock 33 (40.2)

Other features at end of life
Coinfection 34 (41.5)
Withdrawal or limitation of life-sustaining interventions 63 (76.8)
Receiving cardiopulmonary resuscitation in last hour of life 6 (7.3)

Definition of abbreviations: COVID-195 coronavirus disease; ICU5 intensive care unit; IMV5 invasive mechanical ventilation.
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Figure 1. Primary cause of death in patients hospitalized with coronavirus disease (COVID-19) versus non–COVID-19–related acute hypoxemic
respiratory failure. The figure shows that pulmonary dysfunction was the most common primary cause of death in patients with COVID-19
(N582). The proportion of patients with pulmonary dysfunction as the primary cause of death was more than twofold higher than recent cohorts
of decedents with acute hypoxemic respiratory failure (N5 385). Death due to cardiac or neurologic dysfunction was less common among
decedents with COVID-19.

Letters 1079

LETTERS


