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A 46-year-old financial analyst with a medical history of
obesity, hypertension, and paroxysmal atrial fibrillation

presents to her general practitioner for a postdischarge appoint-
ment following hospitalization for coronavirus disease 2019
(COVID-19). The patient initially presented to the hospital with
a cough after exposure to a coronavirus-infected patient at her
church. Her course was complicated by acute respiratory dis-
tress syndrome (ARDS), requiring intubation, as well as inter-
mittent episodes of atrial fibrillation with rapid ventricular
response. She was successfully extubated after 7 days and ulti-
mately discharged homewith plans for close follow-up. The patient
lives with her husband and two teenage daughters.

Primary care providers (PCPs) now face a novel clinical
scenario: postdischarge care for patients with COVID-19. In a
study of 138 patients hospitalized for COVID-19 in Wuhan,
China, discharged patients had an average hospital stay of
10 days, with courses that were complicated by ARDS, venous
thromboembolism (VTE), arrhythmias, and shock.1 The World
Health Organization estimates an overall recovery time from
COVID-19 of 2 weeks for mild infections and 3 to 6 weeks for
severe disease.2 Thus, many discharged patients will need con-
tinuing management of pulmonary conditions, surveillance for
secondary infections, monitoring for cardiac complications, and
screening for depression or posttraumatic stress disorder (PTSD)
in the outpatient setting. Clinicians also must address ending
home isolation and safe timelines for returning to work. Here,
we discuss special considerations in caring for patients with
COVID-19 following hospital discharge.
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What You Need to Know

• Patients hospitalized for COVID-19 need ongoing and specialized
care after discharge that must be managed by their outpatient providers.

• Clinical evaluation, preferably with telemedicine and remote vital
sign monitoring where available, should assess for home safety
and ongoing or worsening symptoms, particularly pulmonary or car-
diac decompensation.

• Providers should be aware of the common complications of severe
COVID-19, including ARDS, acute kidney and liver injury, and
VTE, as well as the potential psychological effects of critical illness,
including PTSD.

• In clinical follow-up, guidelines for safe care at home—including
how to effectively self-isolate, when isolation can be stopped, and
return to work—should be regularly reviewed.
Approach for the Clinical Evaluation
Severe acute respiratory syndrome-coronavirus-2 infection

causes an array of symptoms,1,3–5 including fever, fatigue, myal-
gias, headache, loss of smell/taste, cough, sore throat, and shortness
of breath. Frequently seen gastrointestinal symptoms6 include loss
of appetite, abdominal pain, and diarrhea. Symptoms may worsen
precipitously between days 5 and 12, and in severe disease can
result in pneumonia, ARDS, myocardial injury, multiple organ
dysfunction, and coagulation derangements. Older age and pre-
existing medical conditions are risk factors for hospitalization
andmore severe disease. Although the in-hospital mortality rate
ranges from 9% to 15%,7,8 the majority of patients will be
discharged home.

For posthospital discharge appointments, remote consulta-
tions or telemedicine visits are preferred because many patients
with COVID-19 will still be under home isolation orders.9 The
use of telemedicine allows for close follow-up to ensure contin-
ued symptomatic improvement and is in line with recommended
postdischarge steps to improve care quality and patient safety.10–12

Equally important is that remote consultation allows patients to
ask questions and receive education and support.

Before the visit, providers should review any available chart
information regarding the patient’s predominant symptoms, date
of onset, and course of disease. Special attention should be paid
to hospital course and any complications. In addition, chart review
should be conducted to determine whether patients have received
any specific therapies during their hospitalization, including antivi-
rals (eg, remdesivir), convalescent plasma, dexamethasone, and/or
targeted immune modulators (eg, tocilizumab, baricitinib13,14;
note that bamlanivumab is given to patients for mild to moderate
COVIDwho are at high risk of hospitalization, but who have not
yet been hospitalized). Patients will generally require VTE prophy-
laxis only while hospitalized with COVID-19. In certain cases,
however, extended VTE prophylaxis for 2 to 4 weeks may be con-
sidered,15 especially in cases of active malignancy, poor mobility,
prior VTE, thrombophilia, or a D-dimer >1.0 mg/L Finally, pro-
viders should review hospital laboratory and radiologic data that
may inform the posthospital course (Fig.).
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Fig. COVID-19 follow-up algorithm. AST/ALT, aspartate transaminase/alanine transaminase; BMI, body mass index; CK, creatine kinase;
CKD, chronic kidney disease; COVID-19, coronavirus disease 2019; CT, computed tomography; CXR, chest X-ray; ESR/CRP, erythrocyte sed-
imentation rate/C-reactive protein; ICU, intensive care unit; IL-6, interleukin-6; LDH, lactate dehydrogenase; mAb, monoclonal antibody; PE,
pulmonary embolism; PNA, peptide nucleic acid; pt, patient; WBC, white blood cell count.
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Evaluation of Symptoms
In an early case series fromChina, 40% of patients were still

symptomatic at discharge,16 and patients in the United States
and Europe often are discharged home earlier. The predominant
symptom at dischargewas cough, followed by fatigue, chest tight-
ness, and dyspnea. When evaluating a patient posthospitalization,
it is important to elicit his or her history, again noting the date
symptom of onset, the peak intensity, and any residual symptoms.
Many patients had symptoms for longer than 1 month. Providers
should obtain a clear picture of the degree of dyspnea at the time
of discharge and try to determine their trajectory. Providers should
ask whether the patient is short of breath at rest, with speaking, or
with activities.9 In addition, they should determine whether there
are other pulmonary symptoms such as orthopnea, paroxysmal
nocturnal dyspnea, platypnea, or pleurisy that may suggest other
sources of dyspnea.
Table 1. Review of systems for patients with COVID-19

General survey: weight changes, fever, fatigue

HEENT: headache, changes in smell or taste, sore throat, nosebleeds

Respiratory: cough, dyspnea, exercise/exertional tolerance, platypnea

Cardiovascular: chest pain, palpitations, orthopnea, paroxysmal nocturnal
dyspnea, edema

Gastrointestinal: dysphagia, diarrhea, change in appetite

Peripheral vascular: leg pain, swelling, change in color

Musculoskeletal: pain

Psychiatric: anxiety, depression, change in mood or sleep

COVID-19, coronavirus disease 2019; HEENT, head, eyes, ears, nose, and
throat.
Appraising Safe Transition to Home
Another important objective is to assess a patient’s ability to

safely care for him- or herself in the home environment (Table 1).
Any difficulties in the transition to the home environment, includ-
ing ability to get food and medications, should be evaluated.
Many patients experience profound fatigue and may have diffi-
culty performing instrumental activities of daily living, such as
preparing food, housekeeping, and shopping. People with loss
of smell/taste or loss of appetitemay not be able to easily consume
enough calories or fluid. It is important to know who is living in
the homewith them, the health status of housemates, and patients’
ability to comply with self-isolation guidelines.17,18
14
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Screening for Secondary Complications
Providers should be alert to any symptoms of worsening dys-

pnea, fever, chest pain, or dizziness that may suggest complications
such as secondary pneumonia or pulmonary VTE. Both bacte-
rial and fungal pneumonias have been seen among hospitalized
COVID-19 patients. Among patients hospitalized with COVID-19,
rates of VTE have been reported from 3% to up to 30% in crit-
ically ill intensive care unit (ICU) patients.19 Although routine
postdischarge VTE prophylaxis is not currently recommended,20

many patients still have a significantly elevated D-dimer at the
time of discharge. Some guidelines recommend extended VTE
prophylaxis for up to 4 weeks in those at high risk, including
underlying coagulopathy, prolonged immobility, prior VTE,
active malignancy, or D-dimer >1.0 mg/dL.19,21 Agents of choice
include enoxaparin 40 mg daily, rivaroxaban 10 mg daily, or
apixaban 2.5 mg twice daily for 2 to 4 weeks.
© 2021 The Southern Medical Association
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Perspective
Symptoms suggesting cardiovascular complications, includ-
ing chest pain, palpitations, orthopnea, paroxysmal nocturnal dys-
pnea, and edema, also should be assessed. Multiple studies have
reported heart failure (range 8.3%–23.0%) and acute myocardial
infarction/injury (range 7.2%–19.7%) in patients hospitalized
with COVID-19.22 Myocarditis has been the presenting feature
in some patients, whereas others experience an elevation in tro-
ponin, mirroring the increase in inflammatory markers. To date,
there have not been any reports of postdischarge outcomes for
patients with cardiovascular complications. Despite concerns
early in the pandemic about the deleterious effects of angiotensin-
converting enzyme inhibitors/angiotensin receptor blockers
and nonsteroidal anti-inflammatory drugs on disease course, there
is no current evidence for their cessation during acute illness or
recovery.23,24 If a patient’s angiotensin-converting enzyme 1,
angiotensin receptor blocker, or aspirin was stopped in the acute
setting, the provider should consider restarting it.

Finally, mental health evaluation is a key part of postdischarge
care, given the potential effects of critical illness, isolation, stigma-
tization, and, in some individuals, survivors’ guilt. Among survi-
vors inWuhan, China, 30% experienced sleep disturbance, 12% re-
ported anxiety, and 10% reported depression.25 In previous studies
of those who have received ICU care for any condition, approxi-
mately 1 in 4 manifest symptoms of PTSD,26 a rate that is compa-
rable to that of combat soldiers, and this frequency could be in-
creased in COVID-19 given the extreme isolation.
Examination
Although physical examination is limited in telemedicine,

providers should perform an assessment of general appearance
and respiratory status (Table 2). A provider should determine
whether breathing is labored and assess a patient’s ability to
speak in full sentences, use accessory muscle, and the patient’s
cough frequency.27 Provocative maneuvers such as having the
patient walk around the home can be used to assess for dys-
pnea on exertion. Providers also should evaluate mental status
and mood and affect.

Telemonitoring, if available, affords the ability to follow
home-based vital signs andweight. Pulse oximetry has been espe-
cially instrumental in monitoring COVID-19 patients outside
Table 2. Telemedicine physical examination for patients
with COVID-19

General survey: general status, appearance (well kempt vs disheveled) distressed

Vital signsa: blood pressure, temperature, weight, respirations, pulse oximetry

HEENT: conjunctiva, nasal discharge, lips (eg, perioral cyanosis)

Thorax/lungs: chest excursions, work of breathing

Extremities: swelling, skin discoloration

Neurological: mental status, mood/affect, cranial nerves (II–XII), motor system
symmetry

COVID-19, coronavirus disease 2019; HEENT, head, eyes, ears, nose, and throat.
aIf the patient possesses the equipment to measure.
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the hospital setting. Increasingly, patients have access to devices
such as smartphones or smart watches that can monitor vital
signs. Although some of these devices have been approved to
measure heart rate and monitor for arrhythmia, it is important
to note that they have not yet been shown to accurately measure
pulse oximetry or temperature.28

What You Should Do
The practice at our institution is for patients to follow up

with their PCP 2 to 5 days after hospital discharge, depending
on their level of risk and the severity of their illness.29 The pri-
mary goal of the first postdischarge appointment is to assess pul-
monary status and safety at home. For discharged patients with
ongoing disease, PCPs should determine follow-up intervals
based on their trajectory and ability to self-report worsening
symptoms. More frequent outreach may be needed during days
5 to 11 of the disease course. Subsequently, outreach can be
spaced to every 3 days until symptoms resolve and/or the patient
can end self-isolation.29 Longitudinal follow-up may be needed
for patients without return to their respiratory baseline or with
cardiac, neurologic, or psychiatric sequelae.

During each outreach, clinicians should assess whether the
patient’s trajectory is improving, stable, or worsening. If worsening,
then PCPsmust assess for signs of severe disease, defined as fever or
suspected respiratory infection plus one of the following: tachypnea
>30 breaths per minute, severe respiratory distress, or SpO2 < 93%
on room air.30 Other signs of severe illness include new confusion,
persistent pain or pressure in the chest, or bluish lips or face. PCPs
also must consider secondary complications associated with
COVID-19. Reassessment in an emergency department or clinic
able to serve COVID-19-positive patients may be needed.

There is no evidence to support routine imaging or mea-
surement of laboratory values in clinically stable patients at their
postdischarge visit. Certain laboratory values associated with
disease severity, including a complete blood count to monitor
lymphopenia, D-dimer, ferritin, and lactate dehydrogenase, may
be trended during hospitalization. These have unclear prognostic
value, however, and are not routinely collected following dis-
charge.31Measurement of laboratory values should only be ordered
as necessitated by patient-specific complications, such as following
an acute kidney or liver injury. An electrocardiogram at the time
of the in-person follow-up should be considered in patients
whose hospital course was complicated by cardiac disease, but
this is not indicated for all postdischarge COVID-19 patients.

Duration of Self-Isolation after Discharge
One of the first questions on the minds of many discharged

patients and their caregivers is how long self-isolation must con-
tinue. Depending on the length of their hospitalization, some
patients may meet criteria to end isolation during their admis-
sion. When a patient is still under self-isolation orders upon dis-
charge, however, a strategy for ending isolation must be selected
by the postdischarge provider. For patients with mild to moder-
ate disease who are not severely immunocompromised, the
15
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Centers for Disease Control and Prevention (CDC) recommends
that self-isolation can be ended when at least 10 days have
passed since symptoms first appeared and at least 24 hours have
passed since the last fever without antipyretics and other
COVID-19 symptoms have improved. Complicated patients
are considered those who need ICU care, are severely immuno-
compromised, or are either pregnant or < 2 weeks postpartum.
Group care settings include inpatient rehabilitation, psychiatry
facilities, or dialysis centers.

Different criteria apply to patients whowere severely or crit-
ically ill with COVID-19 and/or are severely immunocompro-
mised. For these patients, self-isolation may be continued for
between 10 and 20 days after symptoms first appear and the
other criteria are also met (afebrile for at least 24 hours and
symptoms improved). If a clinician is unclear on when isolation
can be safely stopped for the patient, then CDC guidance rec-
ommends consulting with infection control experts.27

These recommendations are based on the different patterns
of replication-competent virus recovery from patients with less
and more severe COVID-19. In patients with mild to moderate
disease, with the exception of one case report, no study to date
that has tested convalescent patients has recovered replication-
competent virus >9 days after symptom onset.32 One study of
patients with severe or critical disease found that the duration
of recovery of replication-competent virus was >10 days in a
minority of patients, however. In this cohort, 88% of subjects
cleared by 10 days and 95% cleared by 15 days; the longest
period of viral shedding was 20 days.33

Of note, the current protocol does not recommend retesting
for cure as standard practice in any patients. Despite the fact that
the limits of recovering replication-competent virus are between
10 and 20 days, some patients can continue to have noninfectious
severe acute respiratory syndrome-coronavirus-2 RNA recovery
from their upper respiratory tracts up to 12 weeks after initial
symptoms. This makes time since symptom onset a much more
reliable strategy for clearing a patient from isolation. If a patient
does require testing for an elective procedure, then the CDC
advises that the patient wait 90 days before obtaining the pre-
procedural COVID-19 test. Retesting also may be considered
for new symptoms that are highly concerning for COVID-19.27

Care Inside the Home
Until a patient meets the criteria to end self-isolation,34 pre-

cautions should be taken when caring for him or her in the home.
These are detailed by the CDC on its Web site, and summarized
here.18,35 If possible, patients should stay in their own room,
including taking meals there, and use their own bathroom. Their
primary caretaker should not be someone who is at high risk of
severe COVID-19, and other residents of the home who are at
high risk should consider staying elsewhere if possible. The
patient should not leave the home, except to attend medical
appointments as necessary. While in isolation, they should
wear a face covering whenever around other household members.
All of the household members should follow standard precau-
16
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tions, including practicing frequent handwashing and avoiding
touching their faces, and high-touch surfaces should be cleaned
and disinfected daily.
Returning to Work
The CDC has offered specific return-to-work guidelines for

healthcare workers.36 In addition to meeting the criteria to end
self-isolation above, they should wear a medical-grade mask at
all times until all symptoms are completely resolved. There are
no return-to-work guidelines for essential workers outside health
care, such as first responders, transportation workers, or grocery
store employees, but it is reasonable to extrapolate from healthcare
worker guidelines and recommend masking until all symptoms
have resolved. Ultimately, workers should seek guidance from their
employers on returning to work once they are cleared from self-
isolation.
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