
Q14

Q1

Q2

[ Special Features ]
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56
57
58
59
60

61
62
63
64
65
Practical Considerations for the Diagnosis
and Treatment of Fibrotic Interstitial Lung
Disease During the COVID-19 Pandemic
66
67
68
69
Alyson W. Wong, MD; Lee Fidler, MD; Veronica Marcoux, MD; Kerri A. Johannson, MD; Deborah Assayag, MD;

Jolene H. Fisher, MD; Nathan Hambly, MD; Martin Kolb, MD; Julie Morisset, MD; Shane Shapera, MD;

and Christopher J. Ryerson, MD
5

ABBREVIATIONS: ACE-2 =
COVID = coronavirus disease
idiopathic pulmonary fibrosis
PFT = pulmonary function tes
RT-PCR = reverse transcript
CoV-2 = severe acute respir
surgical lung biopsy
AFFILIATIONS: From the De
Ryerson), University of British
Centre for Heart Lung Innova
Hospital, Vancouver, BC, Ca
Centre (Dr Fidler), Departme
Toronto, ON, Canada; the D
University of Saskatchewan, Sa
Medicine (Dr Johannson), Uni
the Department of Medicin

chestjournal.org

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

REV 5
The 2019 coronavirus disease (COVID-19) pandemic, caused by severe acute respiratory

syndrome coronavirus 2, has affected virtually all aspects of patient care. Health-care systems

around the world are trying simultaneously to treat patients with COVID-19, prepare for its

long-term impacts, and treat patients with other acute and chronic diseases. There are multiple

ways that the COVID-19 pandemic will directly affect patients with fibrotic interstitial lung

disease (ILD), particularly given their common risk factors for poor outcomes. Major issues for

patients with ILD will include restricted access to key components of the diagnostic process,

new uncertainties in the use of common ILD pharmacotherapies, limited ability to monitor both

disease severity and the presence of medication adverse effects, and significantly curtailed

research activities. The purpose of this review is to summarize how COVID-19 has impacted key

components of the diagnosis and management of fibrotic ILD as well as to provide strategies to

mitigate these challenges. We further review major obstacles for researchers and identify pri-

ority areas for future ILD research related to COVID-19. Our goals are to provide practical

considerations to support the care of patients with ILD during the COVID-19 pandemic and to

provide a road map for clinicians caring for these patients during future infectious disease

outbreaks. CHEST 2020; -(-):---

KEY WORDS: coronavirus; diagnosis; interstitial lung disease; treatment Q
92
93
94
95
Coronavirus disease 2019 (COVID-19),
caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2),
angiotensin-converting enzyme 2;
; ILD = interstitial lung disease; IPF =
; MDD = multidisciplinary discussion;
t; PPE = personal protective equipment;
ion-polymerase chain reaction; SARS-
atory syndrome coronavirus 2; SLB =

partment of Medicine (Drs Wong and
Columbia, Vancouver, BC, Canada; the
tion (Drs Wong and Ryerson), St. Paul’s
nada; the Sunnybrook Health Sciences
nt of Medicine, University of Toronto,
epartment of Medicine (Dr Marcoux),
skatoon, SK, Canada; the Department of
versity of Calgary, Calgary, AB, Canada;
e (Dr Assayag), McGill University,

Montreal, QC
Shapera), Uni
ON, Canada;
Firestone Ins
Hamilton, O
Morisset), Ce
QC, Canada.
CORRESPOND

Medicine and
Columbia, 8B
Canada V6Z
Copyright �
American Col
DOI: https://d

.6.0 DTD � CHEST3093_proof � 6 May 2020 � 2:13
rapidly escalated to a pandemic in the span
of 2 months and has compromised health-
care systems around the world. There is
, Canada; the Department of Medicine (Drs Fisher and
versity Health Network, University of Toronto, Toronto,
the Department of Medicine (Drs Hambly and Kolb),
titute for Respiratory Health, McMaster University,
N, Canada; and the Département de Médecine (Dr
ntre Hospitalier de l’Université de Montréal, Montreal,

ENCE TO: Christopher J. Ryerson, MD, Department of
Centre for Heart Lung Innovation, University of British
Providence Wing, 1081 Burrard St, Vancouver, BC,

1Y6 Q3 Q4; e-mail: chris.ryerson@hli.ubc.ca
2020 Published by Elsevier Inc under license from the
lege of Chest Physicians.
oi.org/10.1016/j.chest.2020.04.019

1

96
97
98
99
100
101
102
103
104
105
106
107
108
109
110

pm � EO: CHEST-20-1347

mailto:chris.ryerson@hli.ubc.ca
https://doi.org/10.1016/j.chest.2020.04.019
http://chestjournal.org


Q6

Q7111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
rationing of health-care resources such as coronavirus
test kits and personal protective equipment (PPE) in
many health regions. Health care for all patients has
been affected, including decreased access to primary care
and specialist physicians, as well as limited access to
investigations, procedures, and elective surgeries. Lack of
access to critical resources, most notably ventilators, has
directly contributed to patient deaths.1

COVID-19 has similarly impacted all aspects of care for
patients with interstitial lung disease (ILD), including
essential components of the diagnostic process, with
further implications for the initiation, maintenance, and
monitoring of ILD therapy. The objective of this review
is to discuss practical considerations for the diagnosis
and management of fibrotic ILD during the COVID-19
pandemic, with a secondary purpose to describe the
impact of the COVID-19 pandemic on clinical and
translational research activities. This is a rapidly
evolving situation, with limited evidence to guide
specific recommendations. We therefore focused on
general practical considerations, with the intent that
these apply to health-care settings with substantial risk
of community spread and will be modified as further
evidence on COVID-19 is generated.
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Diagnosis
The diagnosis of ILD requires integration of clinical,
radiologic, and pathologic information that is best
accomplished through face-to-face multidisciplinary
discussion at an experienced ILD center.2 The standard
approach to diagnosis includes a history and physical
examination, blood work (eg, autoimmune serologies),
pulmonary function tests (PFTs), high-resolution CT
imaging of the lungs, and possibly bronchoscopy and/or
surgical lung biopsy. The median delay in diagnosis
from symptom onset is typically over 1 year,3,4 which
will likely worsen with reduced access to diagnostic tests
during the COVID-19 pandemic.

Several modifications are appropriate for an initial ILD
assessment in the context of the COVID-19 pandemic
(Fig 1),5 with the overarching goal of minimizing
delays in diagnosis and management while also
avoiding nonessential contact with the health-care
system. In areas with confirmed or anticipated
community spread of COVID-19, it is appropriate to
minimize in-person contact between health-care
workers and patients for each component of an initial
ILD assessment. For example, patients should obtain
2 Special Features
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blood work at outpatient laboratories during off-peak
hours, make online reservations to minimize time in
the waiting room, and use mobile laboratory services,
if available. Most hospital laboratories have closed or
reduced access for outpatients, and are best avoided if
there is a feasible alternative. PFTs have a higher risk
of spreading infection to both patients and health-care
workers compared with many diagnostic tests, and
most PFT laboratories have therefore restricted access.
PFTs are likely still appropriate in some situations, but
it is essential to ensure that the results of a PFT will
impact patient treatment and include only the
components required (eg, spirometry or diffusing
capacity of the lungs for carbon monoxide only).6 For
example, if all surgeries, including lung cancer
resection, have been postponed due to critical resource
constraints, then postponing a presurgical PFT would
be justified. Routine PFTs for patients with
symptomatically stable disease are not appropriate in
regions with a high community burden of COVID-19.
Imaging studies should similarly be performed only
when these are needed to inform short-term
management decisions.

Decisions to pursue more invasive tests such as
bronchoscopy or surgical lung biopsy (SLB) are more
difficult in the context of the COVID-19 pandemic given
the infection control concerns; however, the same
principle holds that these tests should be performed if
there is a reasonable likelihood that their results will
directly inform urgent management decisions. Ideally,
this assessment is based on a virtual multidisciplinary
discussion (MDD) that specifically considers whether
the result of this test is expected to impact short-term
management decisions.7 If a patient already has a
confident diagnosis (> 90% certainty), then further
testing is unlikely to alter management decisions and
should therefore not be pursued. In patients with a
provisional diagnosis (50%-89% certainty), it is
sometimes appropriate to pursue additional
investigations; however, this threshold has likely shifted
in the context of the COVID-19 pandemic, and it may
be appropriate to observe or consider empiric treatment
for such patients with a working diagnosis. In such
patients, it is important to ensure that appropriate
diagnostic confidence has been reached and to complete
necessary additional studies if required after the
COVID-19 pandemic resolves. Patients with an
uncertain diagnosis (< 50% certainty) could be observed
if stable, empirically treated, or considered for more
[ -#- CHE ST - 2 0 2 0 ]
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invasive diagnostic procedures if available and urgently
required for important short-term therapeutic decisions.

The potential diagnostic usefulness of bronchoscopy
and SLB should always be weighed against their
possible complications, with additional specific
considerations during the COVID-19 pandemic. There
are several known risk factors for poor outcomes
following invasive procedures,8,9 particularly for SLB.
These risks are likely amplified in the context of the
COVID-19 pandemic, with a shift in the safety
threshold for some of these procedures. For example,
SLB is typically not pursued in patients > 75 years
old,8 but a younger age threshold may now be more
Patient suspected to have ILD

Initial clinical evaluation
1. History and physical examination

2. CTD serology
3. Chest HRCT

4. PFT

Potential cause/associated condition?

Probable UIP,
indeterminate for UIP,

or alternative diagnosis

MDD

UIP Speci

Yes

No

No

MDD

Provisional diagnosis

(50-89% certainty)
Unclassifiable ILD

(<50% certainty)

IPF

BAL SLB

STANDARD APPROACH TO ILD DIAGNOSIS

Chest HRCT pattern

Figure 1 – Proposed algorithms for standard and COVID-19-modified appro
Raghu et al.5 COVID-19 ¼ coronavirus disease 2019; CTD ¼ connective tiss
IPF ¼ idiopathic pulmonary fibrosis; MDD ¼ multidisciplinary discussion; P
interstitial pneumonia.
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appropriate given the more dramatic association of
increased age with poor outcomes with COVID-
19.10,11 There is also a risk of health-care workers
being exposed to infectious patients during these
aerosol-generating medical procedures, which is of
particular concern given the demonstration of viral
transmission when patients have mild or no
symptoms.12-14 Given these risks, most regions with
community spread of COVID-19 have limited both
bronchoscopy and SLB to patients who require the
performance of these tests within the next 4 to
12 weeks. Such patients should have symptomatic and
temperature screening to identify mild COVID-19,15
fic diagnosis?

Yes

Not IPF

Complete 1, 2, and 3 in most patients.
Defer 4 in most patients given

risk of aerosol generation

Initial consultation preferably

by videoconferencing

MAJOR MODIFICATIONS DURING

THE COVID-19 PANDEMIC

Diagnoses made with lower diagnostic
certainty may be required given limited

access to tests and procedures

Include a lung pathologist in MDD for
discussions regarding importance and

urgency of invasive procedures

Hold MDD virtually with at least an

ILD clinician and chest radiologist

Defer BAL and SLB in most patients

Consider methods to mitigate

aerosolization during necessary

invasive procedures

Reassess patient post-COVID-19

pandemic to determine risk-benefit

of additional tests that might

increase diagnostic confidence

ach to ILD diagnosis. Standard approach adapted with permission from
Q11ue disease; HRCT ¼ high-resolution CT; ILD ¼ interstitial lung disease;

FT ¼ pulmonary function test; SLB ¼ surgical lung biopsy; Q15UIP ¼ usual
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and ideally would undergo COVID-19 testing 1 to
2 days before the procedure.

Treatment
The complete pathogenesis of SARS-CoV-2 is unknown.
SARS-CoV-2 predominantly invades alveolar epithelial
cells by binding to the angiotensin-converting enzyme 2
(ACE-2) receptor and then replicating within cells. New
viral particles are then released and activate the cellular
and humoral immune response.16 Immune effector cells
also release many cytokines and chemokines that can
result in a cytokine storm and subsequent ARDS.16,17

This pathogenesis has implications for both
immunomodulatory and antifibrotic medications in
patients with underlying ILD.

Immunomodulatory Medications

Prednisone, mycophenolate mofetil, azathioprine,
cyclophosphamide, and rituximab are
immunomodulatory medications often used to treat
ILD. There are limited data on the impact these
therapies have during infectious disease outbreaks;
however, common community-acquired respiratory
viruses such as adenovirus, rhinovirus, and influenza
can result in more severe disease in
immunocompromised patients.18 Despite this concern,
immunosuppressed patients did not appear to be at
higher risk of severe illness during past coronavirus
outbreaks, including severe acute respiratory syndrome
in 2002 and Middle East respiratory syndrome in
2013.19 Immunosuppressed patients similarly do not
appear to have an increased risk for or severity of
COVID-19,19 with the exception that corticosteroids
may be harmful in early stages of infection.20,21 This
has raised the question of whether severe COVID-19
is in part related to an exaggerated immune
response.22-24 Given the absence of robust data, it
remains unknown if there are unique considerations
for the initiation or maintenance of
immunomodulatory therapies for patients with fibrotic
ILD during the COVID-19 pandemic.

In this context of limited data, a balanced approach to
the initiation of immunomodulatory therapy is
appropriate. In patients with progressive disease who
would typically be offered immunomodulatory therapy,
it remains reasonable to use such therapies in most
patients, preferably limiting the use of corticosteroids
and prioritizing steroid-sparing therapies where
possible. There are no data to guide dosing of
immunosuppressive therapies in the context of the
4 Special Features

REV 5.6.0 DTD � CHEST3093_proof � 6
COVID-19 pandemic, and a moderate approach is also
reasonable until further data are available. Treatment
initiation should be considered on a case-by-case basis,
and it may be appropriate to delay initiation of
nonurgent therapy if there is limited likelihood of short-
term progression.

For patients already receiving immunomodulatory
therapy, there are again limited data on whether to
continue current doses, consider dose reduction, or
discontinue therapy. Early or overly rapid taper of
therapy may result in a flare of the underlying disease,
particularly in patients with connective tissue disease,
which can subsequently precipitate the need for more
aggressive immunosuppression or hospitalization to
regain disease control. For this reason, it is likely most
appropriate to maintain patients on at least low doses of
immunomodulatory therapy, again prioritizing steroid-
sparing medications over prednisone.

Antifibrotic Medications

Multiple additional considerations influence decisions to
start antifibrotic medications during the COVID-19
pandemic. There is no evidence that antifibrotic
therapies (nintedanib and pirfenidone) impact the risk
or severity of COVID-19. However, there is overlap
between adverse effects of these medications and
symptoms of COVID-19 (eg, diarrhea, fatigue, loss of
appetite), which can confound early identification and
lead to worse manifestations of COVID-19. In addition,
many regions have criteria for medication coverage or
reimbursement that include PFT values (eg, FVC >

50%) and/or confirmation of an idiopathic pulmonary
fibrosis (IPF) diagnosis via MDD, which were major
inclusion criteria in previous clinical trials.25-27 The
current difficulty in obtaining PFTs and conducting
MDDs in places with a high burden of COVID-19 will
limit fulfillment of these criteria. Some health authorities
have consequently modified eligibility, forgoing or
extending deadlines for completion of PFTs and
allowing alternative methods of diagnostic confirmation.
This approach is supported by the consistent benefits of
antifibrotic therapy across severities of IPF and in
patients with non-IPF fibrotic ILD,28-35 suggesting that
temporary loosening of previous criteria may be
preferable to restricting medication access.

Monitoring of Pharmacologic Therapies

An additional consideration in the initiation or
continuation of therapy is the need for ongoing blood-
work monitoring for many ILD medications, and
[ -#- CHE ST - 2 0 2 0 ]
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TABLE 1 ] Summary of Strategies Used to Reduce Potential Exposure to COVID-19 for Patients With Fibrotic
Interstitial Lung Disease

Physical distancing

� Advise patients to follow local public health recommendations and to stay informed, using credible resources

� Use telephone and/or video appointments whenever feasible, including with ILD nursing support if available

� Use family/friend/professional assistance for delivery services of groceries and pharmaceuticals; maintain 2-m (6.5-ft)
distance from others when leaving the home

� Encourage ongoing social engagement with family and online support groups via phone or video

� Advise patients to remain active at home and to avoid deconditioning, potentially using online patient resources for
exercises that can be done safely at home

Hygiene practices

� Emphasize importance of frequent hand washing (20 s with soap and warm water) and not touching their face if they
must leave their home

� Disinfect frequently touched surfaces and products brought into the home (eg, deliveries)

� Wash hands after handling delivered goods to avoid transmission from contaminated surfaces

� Using a mask is of uncertain benefit/risk and is not an adequate replacement for appropriate hand hygiene and physical
distancing measures

Investigations

� Defer nonessential blood work

� Consider less frequent routine blood-work monitoring and/or use of scheduled and/or mobile laboratory services if
available

� Avoid nonurgent pulmonary function testing and ensure proper decontamination of equipment if performed

� Avoid nonurgent imaging including chest radiography and CT imaging

� Avoid procedures that would not change immediate treatment or could result in hospitalization (bronchoscopy and
surgical lung biopsy)

Treatment

� Support virtual pulmonary rehabilitation and educational initiatives

� Consider short-term elimination of need for repeat testing of oxygen supplementation criteria

� Consider how COVID-19 impacts risks and benefits of new or continuing ILD therapies

� Modify drug eligibility and funding criteria to reflect limited access to pulmonary function tests and multidisciplinary
review

� Consider early discussions on advanced care directives and end-of-life planning, with referral to palliative care services
when appropriate

COVID-19 ¼ coronavirus disease 2019; ILD ¼ interstitial lung disease.
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specifically the impact that this monitoring will have
on physical isolation. In patients receiving chronic ILD
therapy, it may be appropriate to decrease monitoring
frequency during the COVID-19 pandemic to
minimize patient contact with the health-care system,
while still ensuring that patients receive appropriate
medical care. In patients starting on ILD therapy, the
potential for significant complications (eg,
hepatotoxicity) will mandate blood-work monitoring
on a regular basis over the short term. Given the
potential for patients with COVID-19 to have no or
minimal symptoms, it is possible that incidental
detection of lymphopenia may be the first finding
during the acute phase of infection, which may also
chestjournal.org
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confound or exacerbate lymphopenia that can be
attributed to immunomodulatory therapy.36 Routine
PFTs for the purpose of ensuring ongoing medication
coverage (ie, “stopping” criteria) are not justified in
areas with a high burden of COVID-19 and should be
deferred, and symptomatic stability should instead be
used as evidence of disease stability.

Nonpharmacologic Therapies and Supports

Physical (social) distancing is critical, with many viable
strategies (Table 1). Patients should be encouraged to
continue nonpharmacologic therapies such as exercise
and smoking cessation. The provision of home oxygen
should not be delayed for patients who require
5
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continuous oxygen. Some oxygen programs have
stopped providing oxygen for patients with isolated
exertional hypoxemia; however, the more severe
exertional desaturation in fibrotic ILD compared with
other chronic lung diseases may warrant exemption
from such restrictions in some patients.37 Many ILD
programs have clinical nurse specialists, who remain
crucial in addressing patient concerns and supporting
ongoing management at home, thus potentially reducing
unnecessary emergency room visits. Patients should also
be encouraged to maintain social support through
virtual means (eg, online patient support groups or
phone/video calls with friends and family).

Lung transplantation can be a life-saving procedure
for patients with end-stage ILD; however, there are
several specific considerations regarding lung
transplant during the COVID-19 pandemic. From the
standpoint of the recipient, there are significant risks
including the risk of acquiring COVID-19 in the
postoperative period and reduced access to essential
monitoring of posttransplant blood work, spirometry,
and bronchoscopy. From the perspective of health-care
systems, lung transplants use critical health-care
resources such as operating room time, critical care
beds, PPE, and health-care worker time. For these
reasons, many programs are choosing to postpone all
but the most urgent transplants.
TABLE 2 ] Impact of the COVID-19 Pandemic on Interstitia

Impact

Work-from-home mandates for
nonessential employees

� Support remote
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endpoints

� Modification of s
� Use statistical a

Interrupted recruitment � Maintain list of p
� Consider potent

changing treatm
� Adjust for timin

analyses

Reduced access to study medications � Coordinate with
study drug deliv
than dispensed

Decreased clinical trial revenue and risk to
research staff salaries

� Reallocate resea
worked on remo

� Work to establis
institution, hosp

Cancelled/postponed grant competitions � Consider synerg
funding applicat

See Table 1 legend for expansion of abbreviation.
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COVID-19 in Patients With ILD
The majority of patients with COVID-19 (81%) present
with mild symptoms (fever, cough, and dyspnea), while
14% have respiratory distress and hypoxemia, and
5% will develop respiratory failure.38 It is unknown
whether patients with ILD have different or more severe
manifestations. Patients with ILD who notice a new
fever or mild change in respiratory symptoms should
have a lower threshold than the general population for
assessment, potentially using telemedicine to determine
whether an emergency room visit is necessary. Urgent
medical attention should be sought for patients with ILD
who have more than mild symptoms or objectively
worsened features (eg, decline in oxygenation if home
pulse oximetry is available). Patients with risk factors for
severe COVID-19 (eg, older age, cardiovascular disease,
and diabetes)10,11 should have a lower threshold for a
more comprehensive assessment of COVID-19 and for
other causes of respiratory worsening.39 In particular,
thrombosis should be considered given the increased
risk of coagulopathy with COVID-19 and ILD.40,41

With currently available technologies, the diagnosis of
COVID-19 often requires multiple tests, and sometimes
sampling of multiple anatomic sites or supplementation
with chest imaging findings.39 A study of 1,070
specimens found that the detection of SARS-CoV-2 by
RT-PCR was highest in BAL fluid (14 of 15, 93%),
l Lung Disease Research

Potential Strategies for Mitigation

access for all employees
rch staff and trainees to projects that can be worked on
ectronic chart reviews)
r virtual laboratory meetings by video conference

tudy protocols to waive completion of nonessential efficacy

tudy protocols to allow virtual visits
nalyses that are less prone to bias from missing data

otential trial participants
ial biases introduced by interrupted recruitment (eg,
ent patterns, unequal season of enrollment)
g of enrollment (eg, pre- vs postinterruption) in statistical

study sponsors and local research ethics boards to have
ered (temperature controlled) directly to patients rather
by hospital-based pharmacies

rch staff to projects that have ongoing funding and can be
tely
h short-term funding support from trial sponsors, research
ital, etc.

ies of existing research programs with calls for COVID-19
ions
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TABLE 3 ] New Interstitial Lung Disease Research Priorities During the COVID-19 Pandemic

Major Research Priorities Selected Key Questions

Impact of COVID-19 � How frequently does COVID-19 cause ILD (eg, organizing pneumonia, pulmonary
fibrosis, others)?

� What are the risk factors for development of post-COVID-19 ILD?

Impact of COVID-19 in ILD � Does COVID-19 impact the rate of preexisting ILD progression?
� What is the mortality rate in patients with preexisting ILD and COVID-19?
� What are the predictors of mortality in patients with preexisting ILD and COVID-19?

Biology of COVID-19 and
ILD

� Do novel cell-based IPF therapies that improve the tissue microenvironment and possibly
preserve type II cells help treat COVID-19?a

� ACE-2 receptor is protective against fibrosis and potentially reduced in IPF lungs: do
decreased ACE-2 receptors in IPF protect against COVID-19?b

Impact of ILD medications in
COVID-19

� Do immunomodulatory medications predispose to COVID-19? Is this different for
corticosteroid vs noncorticosteroid therapies?

� Do immunomodulatory medications protect against any acute or chronic manifestations
of COVID-19?

� Do antifibrotic medications impact development of post-COVID-19 fibrosis?

ACE-2 ¼ angiotensin-converting enzyme 2; IPF ¼ idiopathic pulmonary fibrosis. See Table 1 legend for expansion of other abbreviations.
aSee Reference 52.
bSee References 52 and 53. Q12
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sputum (75 of 104, 72%), and nasal swabs (five of eight,
63%).42 In another study, the combination of pharyngeal
swab RT-PCR and CT imaging for detecting COVID-19
was also highly sensitive (91.9%).43 Given the imperfect
sensitivity of nasal swabs in isolation,42,44 COVID-19
should remain in the differential diagnosis for patients
without a clearly identified alternative etiology, even
with a negative initial RT-PCR result.

There are limited data to support routine use of systemic
corticosteroids in mechanically ventilated patients with
COVID-19 who have ARDS.45 An uncontrolled case
series of 84 patients with ARDS secondary to COVID-19
reported a decreased risk of death in those treated with
methylprednisolone (hazard ratio, 0.38; 95% CI, 0.20-
0.72).10 However, early use of hydrocortisone was
associated with higher plasma viral load and delayed
viral clearance for severe acute respiratory syndrome,46

with similar results in Middle East respiratory
syndrome.47 There is also little evidence to guide the use
of corticosteroids during an acute exacerbation of ILD,
although these are prescribed by the majority of
clinicians.48 Given the available data, it seems prudent to
avoid early use of corticosteroids in patients with ILD
and COVID-19; however, corticosteroids are likely
appropriate in the presence of ongoing inflammatory
findings on chest imaging after resolution of the initial
infection. The risks of delayed virus clearance, secondary
infections, and drug interactions will lead to temporary
discontinuation of other immunomodulatory therapies
in most patients during acute COVID-19. Other
medications are being investigated (eg,
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hydroxychloroquine, IV IM, tocilizumab, remdesivir);
however, these are currently of uncertain usefulness and
should be used primarily in the context of a clinical trial.

Low lung volume and low driving pressure ventilation
strategies are typically used for mechanically ventilated
patients with ARDS or an acute exacerbation of ILD.
The use of higher positive end-expiratory pressure (>
10 cm H2O), with close monitoring for barotrauma, is
recommended in COVID-1945; however, there is
concern that this could worsen hemodynamic
impairment.49 A higher positive end-expiratory pressure
strategy is associated with increased 1-year mortality
(hazard ratio, 4.72; 95% CI, 2.06-11.15) in patients with
fibrotic ILD and is preferably avoided.50 The in-hospital
mortality for patients with an exacerbation of IPF is
estimated at 50%51; while the mortality rate for patients
with COVID-19 requiring mechanical ventilation has
ranged from 61%52 to as high as 97%.11 These data
suggest that mechanical ventilation in patients with
fibrotic ILD and concurrent COVID-19 may not be
appropriate, particularly when urgent lung
transplantation is not an option or when resources are
significantly constrained. Establishing an advanced care
directive while patients are stable is exceedingly
important to ensure that physicians and family members
make decisions that are aligned with patient values.

Research in ILD During the COVID-19
Pandemic
The COVID-19 pandemic has significantly impacted
the conduct of clinical trials (Table 2). Research
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centers in areas with a high burden of community
spread of COVID-19 are no longer opening new
clinical trials, while ongoing trials are adapting to
ensure patient safety while attempting to maintain trial
integrity. As with clinical care, the major change is
movement to virtual study assessments and suspension
of noncritical efficacy testing that requires in-person
patient contact with the health-care system. Most
study sponsors have provided clear protocol
modifications to maintain consistency across study
sites and indicate the priority of patient safety. As a
result, most studies are no longer enrolling new
patients, limiting access to novel therapies that are
available only through clinical trials. This will also
delay completion of clinical trials and slow translation
of findings into the clinical setting. An additional
important impact of clinical trial interruption is the
decreased revenue to study sites and compromised
ability to retain salary support for key personnel.

Investigator-led research (eg, ILD registries, translational
research) has also been suspended in most cases,
resulting in a period of missing data and dropouts that
will complicate future analyses. Access to awards and
grants may be delayed, and use of previous funding will
similarly be limited for most research. Strategies to
support remote work for research staff are important to
mitigate lost productivity and to support ongoing career
development for trainees and young faculty. This may
necessitate modifying short-term research priorities that
can be advanced or even fully completed remotely, as
well as establishment of virtual lab meetings that support
dynamic and collaborative discussions that advance
research ideas.

There are significant uncertainties on how COVID-19
will specifically impact patients with ILD, and many
research ethics boards have acknowledged the
importance and urgency of these research questions by
expediting reviews of such proposals (Table 3). A better
understanding of the risk factors and disease course for
severe COVID-19 in ILD is needed to guide
management and support informed decisions for
physicians and patients. In particular, there is
uncertainty about the significance of the ACE-2 receptor
and the role of ACE inhibitors in treating patients with
COVID-19.53,54 The ACE-2 receptor appears to be
protective against some types of pulmonary fibrosis,55

but is also used by SARS-CoV-2 to enter cells.
Considering these effects, it is unknown if ACE-2
receptors impact susceptibility to SARS-CoV-2 infection
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in ILD, and whether this susceptibility might be different
across ILD subtypes (eg, sarcoidosis) or genetic/racial
backgrounds. Similarly, the generation of data to better
inform decisions on immunomodulatory therapy is also
urgently required given the potential for both benefits
and risks. Long-term studies will be needed to determine
the natural history of COVID-19 in ILD, including its
impact on lung function and ILD progression. It is also
unknown whether a subset of patients with severe
COVID-19 will develop progressive fibrotic changes that
may warrant future therapy.

Conclusions
The COVID-19 pandemic has caused a major upheaval
in health-care systems around the world, precipitating
the most rapid change in health-care delivery that we
will likely see in our lifetimes. For patients with ILD,
COVID-19 has compromised the ability to
comprehensively evaluate patients with newly identified
ILD, and has impacted management decisions by
altering access to various medications, impairing the
ability to monitor adverse effects, and reducing access to
lung transplantation. Some of these changes also present
opportunities for improvement on previous approaches,
such as widespread adoption of virtual care that can
extend expertise to remote communities. The COVID-
19 pandemic has also brought together medical
communities from around the world with a
concentrated focus on rapidly vetting and disseminating
literature on COVID-19. Although there are many
challenges ahead for patients with ILD and the world in
general, COVID-19 has connected the global
community in a remarkable way, leaving hope that we
can successfully navigate the current crisis and serve
patients even better in the future.
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