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Introduction

COVID-19 pandemic M Healthcare systems @
e Primary care and specialist physicians

e Investigations, procedures, and elective surgeries
e Critical resources; ventilators



Introduction

COVID-18 without Comorbid ILD

Table 1. Clinical Characteristics of Patients with COVID-19 and Comorbid LD Compared with a Matched Cohort of Patients with

ILD (n =45) No ILD (p =52) Odds Ratio (95% CIl) P Value
Patient characteristics
Age, yr, median (10Q8]) 69 (58-78) 69 (59-78) Ma NS
Sex, M, n (%) 16 (35) 32 (35) Ma NS
Race, i (%) NS
White 19 (41) 38 [41) Ma
Black 9 (20) 27 {29) Ma
Hizpanic 12 (26) 13 [14) Ma
Other g (13) 14 {15) Ma
BMI, kg.-’mz. median (IGR) 27.6 (22.5-33.2) 28.7 (23.7-33.5) Ma NS
Smoking status, n (%) 0.07
Mever-smoker 19 (41) 57 (62) A&
Current smoker 4 (9) 5 (5) A&
Former smoker 23 (50) 30 (33) A&
Pack-years, median (IQR) 32.5 (15.0-40.0) 15.0 (B.0-27.B) M NS
Comaorbidities, n (%)
Diabetes mellitus 16 (35) 31 (34) M NS
Hypertension 35 (7a) G2 (67) Ma NS
Cardiovascular disease 23 (50) 30 (33) MA 0.06
Obstructive lung disease 15 (33) 2527 MA NS
Chronic therapies, n (%)
Home oxygen supplemeantation 5(11) 3 (3) A& NS
Inhaled corticosteroid 10 (22) 15 (16) Ma NS
Long-acting @-agonist 7 (15) 6 (7) M NS
Long-acting muscarinic antagonist 3(7) 1(1) M NS
Corticosteroid 11 (24) 4 {4) Ma 0.001
ther immunosuppression” 18 (39) 7 i8) A& =0.001
ACEVARB 17 (37) 32 [35) Ma NS
MNonstercidal antiinflammatory 7(15) 8(9) A NS
Outcomes, n (%)
Hospital admission’ 34 (74) 53 [58) 2.1 {0.9-4.8) 0.07
ICU level of care 16 (47) 12 {23) 3.0 (1.2-7.9) 0.02
Mechanical ventilation 13 (B1) 11 {92) 0.4 (0.03-3.1) NS
Length of stay, d 7 (5-13) 7 (5-14) M NS
Discharged 17 (50) 45 (B5) 0.2 {0.06-0.5) <10.001
Home 9 (28) 31 [58) 0.3 {(0.1=0.7) 0.008
Skilled nursing facility 8 (25) 14 [26) 0.9 (0.3-2.6) NS
Death 15 (33) 12 [13) 3.2 (1.3-7.3) 0.0

Esposito AJ, et al. Am J Respir Crit Care Med.

Viral infection » Acute exacerbation of ILD » Poor prognosis
2020;202(12):1710-1713.



Impacts of COVID-19 in patients with
ILD

Rapidly evolving situation ; Mutant strains, Strategies of social distancing

Limited evidence to guide specific recommendations

» Aspects of patient care

e Diagnostic process

e |nitiation, maintenance, and monitoring of ILD therapy

» Research activities



Diagnosis of ILD
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Initial ILD assessment

STANDARD APPROACH TO ILD DIAGNOSIS

MAJOR MODIFICATIONS DURING
THE COVID-19 PANDEMIC

uiP
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Initial clinical evaluation
1. History and physical examination
2. CTD serology
3. Chest HRCT
4 PFT

[ Potential cause/associated condition? ]L

Mo

Chest HRCT pattern |+ 2

Specific diagnosis? ]

Probable UIP,
indeterminate for UIP
or alternative diagnosis

Yes

MDD
1
: r
s )
v y
— MDD
¥
Provisional diagnosis Unclassifiable ILD
(50-89% certalnty) (=50% cartainty)

Initial consultation preferably
by videoconferancing

Complate 1, 2, and 3 in most patients.
Defer 4 in most patients given
rizk of aerosol ganeration

Hold MDD virtually with at least an
ILD clinician and chest radiologist

Diagnoses made with lower diagnostic
cartainty may be required given limited
access to tests and procedunes

Include a lung pathologist in MDD for
discussions regarding importance and
urgancy of invasive procadures

Defer BAL and SLB in most patients

Consider methods to mitigate
aerosolization during necessary
invasive proceduras

Reassess patient post-COVID-19
pandemic to determine risk-benefit

of additional tests that might
increase diagnostic confidence

» Minimizing delays in diagnosis and
management

» Avoiding nonessential contact
with the health-care system
e History and physical exam
e Blood work; autoimmune serology
e Imaging study; HRCT

e PFT; higher risk of spreading
infection

* Essential components (spirometry or
DLCO) in patients suspected of ILD

* Postponing a presurgical PFT/ Routine
PFTs for patients with symptomatically
stable disease

Wong AW, et al. Chest 2020:158:1069-1078.



More invasive tests

» Bronchoscopy; Bronchoalveolar lavage, Transbronchial lung cryobiopsy

/.- 188 B Bronchoalveolar lavage (BAL) findings that are useful in interstitial lung disease diagnosis

BAL finding Consistent interpretation/suggested diagnosis
Eosinophils =25% Eosinophilic pneumonia

Lymphocytes =25% Sarcoidosis, HP, cellular NSIP, drug reaction, CBD, LIP, lymphoproliferative disorder
MNeutrophils =50% AP, DAD, AEIPF, pulmonary infection

Bloody fluid Pulmonary haemorrhage, DAH

High haemosiderin score DAH, DAD

CD1a+ cells >4% PLCH

Milky BAL fluid with PAS-positive amorphous debris PAP

Monotypic lymphocytes Pulmonary lymphomatous malignancy

Malignant cells Pulmonary malignancy

Squamous epithelial cells >5% Unsuitable sample due to upper airway secretion contamination
Bronchial epithelial cells >5% BAL sample may be unsuitable for cell analysis

PAS: periodic acid-Schiff staining; HP: hypersensitivity pneumonitis; NSIP: nonspecific interstitial pneumaonia; CBD: chronic beryllium disease; LIP: lymphoid interstitial
pneumonia; AlP: acute interstitial pneumonia; DAD: diffuse alveclar damage; AEIPF: acute exacerbation of interstitial pulmonary fibrosis; DAH: diffuse alveolar
haemorrhage; PLCH: pulmonary Langerhans cell histiocytosis; PAP: pulmonary alveolar proteinosis.

Meyer KC, et al. Eur Respir J 2011; 38: 761-7609.



More invasive tests

» Transbronchial lung cryobiopsy (TBLC)/ Surgical lung biopsy (SLB)

e Diagnostic accuracy

Transbronchial lung cryobiopsy

100

® Prognosis

751

[ N

TBLC

Ty

MDD diagnosis £ o
5 —— Idiopathic pulmonary fibrosis
n - 6 5 g‘ — Nonp-idiopSthic puln?,onary fibrosis
254 HR5:28 (95% C12:72-10-04)
¢ Log-rank p<0-0001
A 4 Adjusted HR 2:98 (95% C11-19-7-47)
. . . Long-rank p=0-02
6 unclassifiable 20 low confidence 39 definite or high confidence o1 T T T T
¢ ¢ Number at risk
(number censored)
Idiopathic pulmonary fibrosis 103 (0) 91(3) 61(16) 23(30) 0(20)
Concordant with SLB MDD Concordant with SLB MDD Concordant with SLB MDD Non-idiopathic pulmonary fibrosis 163 (0) 158(3) 122(29) 25(96) 3(22)
diagnosis diagnosis diagnosis B
1004
Concordant with SLB (n=50)
¢ ¢ ¢ ¢ ¢ Disco¢iant with SLB (n=15) 3 B
c
lyes 5 no 12 yes 8 no 37 yes 2 no £ 5% SLB
¢ ¢ ¢ E 25 HR 4-73 (95% Cl 2.67-8-38)
L. . . I_()g'—rankpcov()()m -
3 SLB MDD 2 SLB MDD 4 SLB MDD 4SLB MDD 1SLB MDD 1stempp | Additional diagnosis ameini A
low definite unclassifiable [ high unclassifiable [ high with SLB (n=7) . . % & 2
confidence or high or low confidence diagnosis confidence St Time (years)
confidence confidence (number censored)
Idiopathic pulmonary fibrosis 86 (0) 40(7) 13(11) 1(10) 0(1)

Troy LK et al. Lancet RM 2020; 8(2):171-181.

Non-idiopathic pulmonary fibrosis 74 (

0) 56 (4) 28(23) 7(21) 0(7)

Tomassetti S, et al. Lancet RM 2020; 8(8):786-794.



Decisions to perform more invasive

tests

» Bronchoscopy and/ or Surgical lung biopsy (SLB)

Potential diagnostic usefulness N Possible complications + Pandemic

ﬁ

e |f a patient already
has a confident
diagnosis (> 90%
certainty), then
further testing is
unlikely to alter
management
decisions

e > 75 years old (younger
age threshold is needed)

e Provisional diagnosis
(50%-89% vs. < 50%
certainty)

e Context of the
COVID-19 pandemic

1. Observed if stable
2. Empirically treated

3. More invasive
diagnostic procedures

e Based on a virtual
multidisciplinary
discussion (MDD)

e Whether the result of
this test is expected to
impact short-term
management
decisions

e COVID-19 testing
before procedure

Wong AW, et al. Chest 2020;158(3):1069-78.



Treatment

e Chranic hypersensitivity Idiopathic Unclassifiable
SSc—ILD RA-ILD Sarcoidosis pheumonitis NSIP ILD IPF
Antigen
eviction

l P Risk stratification

Consider immunomodulation treatrment or observation

| | 1 1 » Treatment of ILD

L )

Glucocorticoids | | Glucocorticoids Glucocorticoids Glucocorticoids Glucocarticoids
" 1 J 1 1 [ » Mixture of two diseases;
MMF, CPM, TCL|| RTX, ABA, MTX, MMF MMF, AZA, or other
F

(AZA RTY M el (AZA) immunosuppressants
! | ] 1 1 l ILD and COVID-19

L)

Antifibrotic agents

Consider antifibrotic agents (nintedanib) (pirfenidone or nintedanib)

» Monitoring

Monpharmacologic treatment

Supplemental axygen, psychosocial support, smoking cessation, rehabilitation, symptom palliation, end-of-life care

- N\

Reconsider Management Regular Follow-up

¥
Meonitoring of Disease Course
Wijsenbeek M, et al.

Disease progressian Stable disease Ameliorization N Engl J Med 2020,383958-68




Risk stratification of ILD

Condition

Age Sex Race

Severity Comorbidities Others

IPF

SSc-ILD

RA-ILD

Sarcoidosis,
fibrotic

Chronic
fibrotic HP

Unclassifiable
fibrotic ILD

older

older

Male
Male Black
Male
Female Black

Honeycombing or UIP pattern on CT,

FVC <70%

Diffuse cutaneous SSc, disease extent on CT > 20%, < 7yr since

reduced FVC and DLco diagnosis, anti Scl-
70 Abs

disease extent on CT > 20%, Honeycombing or UIP

pattern on CT,

FVC <70%

Disease extent on CT > 20% Pulmonary

hypertension

Honeycombing or UIP pattern on CT Persistent exposure

to offending Ag

Honeycombing on imaging,
progressive decline in lung function

Wijsenbeek M, et al. N Engl J Med 2020;383:958-68.



Risk factors for mortality in IPF

Number  Deaths HR 95% ClI
535 45 65<Age<=75 g 1.33 0.83 2.13
189 25 Age=75 —_— %_ 2.21 1.24 3.96

@
718 74 Former smoker g g 1.64 1.01 2.68
41 1 Current smoker &3 072 0.09 5.65
284 43 %p-FVC<=63 3.21 1.32 7.78
286 31 63<%p-FVC<=73 Ej 2.09 0.86 5.07
281 17 73<%p-FVC<=85 g 1.73 0.73 412
266 43 %p-Dlco<=36 “E.. 3.92 1.53 10.07
267 30 36<%p-Dico<=42 %ﬂ 4.05 1.73 9.51
294 21 42<%p-Dlco<=50 i 2.40 0.97 593
157 26 %p-FVC Decline ==15 # 6.09 3.14 11.80
228 17 %p-FVC Decline >=10 & <15 ——————— {g 2.20 1.10 4.37
355 24 %p-FVC Decline >=5 & <10 %‘ 1.34 0.75 240
103 40 Exacerbation | | o ; 10817 5.69 18.69
0 5 10 15 20

Hazard Ratio (HR) relative to reference level

Paterniti MO, et al. Ann Am Thorac Soc. 2017;14(9):1395-402.



Treatment; Immunomodulatory medications

» Prednisone, MMF, azathioprine, cyclophosphamide, rituximab

P Corticosteroids may be harmful in early stages of infection

» Immunosuppressed patients similarly do not appear to have an increased
risk for or severity of COVID-19

P Initiation of immunomodulatory therapy

e Reasonable to use in most patients with progressive disease

e Preferably limiting the use of corticosteroids and prioritizing steroid-sparing
therapies

e Delay initiation of nonurgent therapy if there is limited likelihood of shortterm
progression

» Maintenance of immunomodulatory therapy

e At least low doses of immunomodulatory therapy
e Prioritizing steroid-sparing medications over prednisone



Treatment: Antifibrotic medications

» Nintedanib, Pirfenidone

e No evidence that antifibrotic therapies impact the risk or severity of COVID-19

e Qverlap between adverse effects of these medications and symptoms of

COVID-19 (eq, diarrhea, fatigue, loss of appetite)

e Difficulty in obtaining PFTs and conducting MDDs in places with a high
burden of COVID-19 = limit fulfillment of criteria for prescribe

e Consistent benefits of antifibrotic therapy across severities of IPF and in
patients with non-IPF fibrotic ILD



Nonpharmacologic Therapies and
Supports

» Physical (social) distancing
P Exercise

» Smoking cessation

» Home oxygen

» Encouraged to maintain social support through virtual means (eg, online
patient support groups or phone/video calls with friends and family)

» Lung transplantation

e Need critical health-care resources : operating room time, critical care
beds, personal protective equipment, health-care worker time

e Many programs are choosing to postpone all but the most urgent cases



Monitoring of pharmacologic
therapies

» Bloodwork monitoring for many ILD medications

e Decrease monitoring frequency during the COVID-19 pandemic to
minimize patient contact with the health-care system

e 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

e Lymphopenia
* First finding during the acute phase of COVID-19 vs. AE of immunomodulatory therapy

» Routine PFTs for the purpose of ensuring ongoing medication coverage
should be deferred in areas with a high burden of COVID-19

e Symptomatic stability should instead be used as evidence of stability



Feasibility of Home monitoring

M Home monitoring group [ Standard care group

9
A 2.7 points A 5.6 points A 0.9 points A 3.7 points
8 Minimal important Minimal important Minimal important Minimal impartant
7 difference: 3.9 difference: 5.4 difference: 4.4 difference: 9.8
95% Cl -1.9;7.2, 95% Cl -1.1;12.3, 95% Cl -6.3;4.4, 95% Cl-4.1;11.5,
6 p=0.24 p=0.1 p=0.73 p=0.35

1 .
0

-2

K-BILD total score K-BILD chest

-t T T TR e e

Gray dot : home-based spirometry

Home Monitoring

Patients with extra hospital or GP visits, n (%) 13 (31.7)
Hospitalizations, n* 6
Change from baseline in HADS score at 24 wk

Anxiety” 0.13 + 0.35

Depression’ 0.34 + 0.43
Change from baseline in EQ-5D-5L score at 24 wk

Index value* 0.02 = 0.02

VAS scalet -0.89+36
Change from baseline in GRC score at 24 wk* 0.34 = 0.35
Change from baseline in VAS scores at 24 wk

General well-being* 0.65 = 0.36

Cough” 0.51 = 0.45

Dyspnea’ 0.41 +0.32

Fatigue® 0.46 = 0.40

Stability IPF* 0.49 + 0.31

Red asterisks : hospital-based spirometry
0O 50 100 150 0 50 100 150 O 50 100 150
Time (days)
Standard Care
(n=39) Difference (95% CI) P Value
10 (25.6) — 0.55
4 - 0.27
0.18 £0.38 —0.05 (—1.08 to 0.99) 0.93
0.74 = 0.43 —0.40 (—1.61 to 0.81) 0.51
—0.03 (0.17) 0.05 (—0.01 to 0.10)  0.11
—-4.84+28 3.95(-520t0 13.10) 0.39
—0.70 = 0.40 1.03 (—0.02 to 2.09) 0.055
—0.39 = 0.31 1.04 (0.09 to 2.00) 0.032
—0.31 £0.50 0.82 (—0.52 to 2.17) 0.23
—0.23 = 0.30 0.63 (—0.23 to 1.50) 015 : :
0.28 + 0.35 018 (—0881t0 1.23) 074 Moore CC, et al. Am J Respir Crit Care Med.
—0.6 + 0.52 1.09 (-0.12102.29)  0.076 2020;202(3):393-401.




Home monitoring in Korea
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Home monitoring in Korea
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COVID-19 in patients with ILD

. > Symptoms

e Mild (81%)

Fever, cough, dyspnea
e Severe (14%)
Respiratory distress,
hypoxemia

e Respiratory failure
(5%)

Uzel FI, et al. Turk Thorac J
2020; 21(6): 451-3.

Lee YH, et al. J Thorac Dis
2020;12(7):3902-3904.



Pathogenesis of SARS-CoV-2

Fibrosis

-
€ L £ PPImmunomodulatory and
pr s matrix 7 E:
1Y - antifibrotic medications
| -l

& - :!;o@

Inflammatory
cells

TNF-a, IL6, IL-1Ra p :
Chemokines: ) T, A I
t CXCL10, CCL7 i =
Proteases:

Jilailice / TMPRSS2, | v Alveolar
‘ & / T epithelial

a e » / A cells

ke J

Blood vessel

Jenny W, et al. Respir Med X. 2020; 2: 100023.



Diagnosis of COVID-19

Detection Results of Clinical Specimens by Real-Time Reverse Transcriptase—Polymerase Chain Reaction

Specimens and values Bronchoalveolar lavage fluid Fibrobronchoscope brush biopsy Sputum  Nasal swabs Pharvngeal swabs Feces Blood Urine
(n=15) (n=13) (n=104) (n=2§) (n=398) m=153) (m=307) (m=72)

Positive test result, No. (%) 14 (93) 6 (46) 75(72) 5(63) 126 (32) 44 (29) 3D 0

Cyecle threshold, mean (SD) 31.1 (3.0) 33.8(3.9) 31.1(5.2) 243(8.6) 321(4.2) 314(5.1) 346(0.7) ND

Range 26.4-36.2 26.9-36.8 18.4-38.8 16.9-384 20.8-38.6 223-384 341-354

95% CI 28.9-332 29.8-379 29.3-33.0 13.7-35.0 31.2-33.1 29.4-335 0.0-364

Tablel. Performance of the RT-PCR test and CT scan in diagnosing SARS-CoV2 infection

Detection  Total  Sensitivity®  Specificitya Positive Megative Positive MNegative Youden's
predictive predictive hkebhood  hkelhood — Index
values value?s ratio ratio

RT-PCR 564 TE.2BR/ET) WRAEATHAELY  S1.9(68T4) BO.2(475/494) 6517 0221 0770

[ 64 Bl TIS4H1) 68.2(193/283)  56.8(54/95) 92.3(193209) 210 (.4 5H 11343

RT&RT 241 B6.2(T5/8T) 93.5(144/154) HE2(T3/BS) 92.3(144/156) 15.26 (144 LI

BT&CT* 370 B4 T481) 66 8(189281) 62 XT4119) 979(189/193) 275 (124 1581

a0 cases manifested uncertain CT scan results,

non=-COVID-19 ones.

mcluding 11 COVID-19 patients and 49

Wang W, et al. JAMA 2020;323(18):1843-1844.
Ren X, et al. medRxiv 2020.02.25.20027755.



Outcome of COVID-19 in Patients with

ILD

Patients with ILD
submitted to audit
n=371

Survival (mortality): HR (95% CI, p-value)

A
ILD No ILD -
Non-IPF ILD  1.50 (1.02-2.21, p=0.040)
Idiopathic Pulmonary Fibrosis 1.74 (1.16-2.60, p=0.007)

B
Obesity  No ILD — Not obese -

and

ILD No ILD - Obese  1.12 (0.71-1.77, p=0.628)
ILD — Not obese  1.09 (0.65-1.82, p=0.748)
ILD - Obese 2.27 (1.39-3.71, p=0.001)

C
FvC ILD - FVC > 80% -
ILD - FVC <80% 1.72(1.05 -2.83, p=0.032)

ILD, male, old age, obesity,
poor lung function

-

§——y

0.5 1.0 25 5.0
Log Hazard Ratio (95% Cl)

-
-

Lo —

0.2 0.5 1.0 25 5.0
Log Hazard Ratio (95% Cl)

05 1.0 25 5.0
Log Hazard Ratio (95% Cl)

Table 2. Outcomes by ILD

Total (n) Mo ILD LD F Value

114 (35.4)
254 (78.9) 136 (B4.5 0288

Diied 483 T2{49.1) 0013
Respiratory support 483
Unenhanced respiratory support®

Enhanced respiratory support 39(12.1) 20(124) —_
Ventilation 29 (9.0) 6 (3.7) —_
Length of stay for those alive, median (IQR) 290 9.0 (11.0) 10.0 (8.0} 0.7257
In-hospital morality rate in patients with COVID-19
By age, sex, and presence of ILD
A Famale
. 320, 825
Under 60 . 27% 311
N 409, 14435
80-75 1 » 489, 1021
. 43%, 1842
Over 75 1 . 21%, 4119
9 LD
i B Male | + Hellb
§ 16%, 531 + Lo
Under 60 - - 250 28
2T%, 23/86
6075 1 —_— 55%, 27/49
45%, 46103
Quer 75 1 A Vi YY)
1] 20 40 60 80

In-hospital mortality (%)

Drake TM,al. Am J Respir Crit Care Med. 2020;202(12):1656-65.



Risk factors for mortality after COVID-19
infection in Patients with ILD

Survey March-May 2020in ILD

centers in France Sex. MF
| Age, yr .
Body mass index, kg - m

Underlying ILD, fibrotic/other
N = 123 with preexisting ILD Comorbidities, yes/no

who developed COVID-19 Hopertonsion
Cardiovascular disease
30d mortality Diabetes melitus

Chronic kidney disease
N = 48 had fibrotic

17 (35%)  Pumonary typatens
o X Lmanary Ens10n
idiopathic ILD ’

FPulmonary characteristics
FVC% predicted
Comected DL-n% predicted
Oxygen supplementation at home
- 0 Treatment at baseline, yes/no
—— N=75 Other ILDs 14 (19A’) Antifibrotic medication
Glucocorticoids
Immunosuppressive drugs
COVID-19=-related medications, yes/no

Lopinavir/ritonavir
Azithromycine
Hydroxychloroguine
Glucocorticoids

Univariable Analysis Multivariable Analysis
HR (95% CI) P Valua HR (95% CI) P Value
4.22 1.47-12.06) 0.01 3.90 (1.17-13.04) 0.03
1.07 (1.03=1.10) <0.01 1.07 {1.04=-1.11) <0.01
1.02 {0.96-1.09) 0.51 — —
215 (1.06-4.35) 0.04 —_— —_—
1.01 {0.41-2.47) 0.99 —_ —_
248 (1.18-5.21) 0.0:2 —_— —_
3.20 (1.55-6.59) =0.01 — —
1.46 {0.65-3.06) 0.32 —_— —_
1.81 {0.63=5.20) 0.27 —_— ]
3.21 (1.12-9.21) 0.03 5.82 (1.88-18.08) =<0.01
288 (1.22-6.83) 0.02 —_— —_—
0.98 {0.96-0.99) 0.0:2 —_ —_
0.96 {0.94-0.99) <001 — —_
4.25 2.02-8.91) =0.01 4.56 (2.13-9.78) <0.01
3.09 (1.27=-7.55) 0.01 —_—
1.06 {0.51-2.18) 0.88 —_ —_
0.58 {0.26-1.30) 0.19 —_— —_—
1.43 {0.70-2.92) 0.32 —_— —_—
1.61 {0.45-5.30) 0.43 —_ —_
0.23 {0.03-1.72) 015 —_— —_—
1.58 {0.60-4.11) 0.35 —_ —_
1.15 {0.40-3.28) 0.80 —_— —_—

Gallay L, et al. Am J Respir Crit Care Med. 2021;203(2):1656245-9.



» Mechanically ventilated patients with COVID-19 who have ARDS

e Decreased risk of death in those treated with methylprednisolone
(hazard ratio, 0.38; 95% Cl, 0.20-0.72)

P Severe acute respiratory syndrome

e Early use of hydrocortisone was associated with higher plasma viral load and delayed
viral clearance

e Similar results in Middle East respiratory syndrome

» Acute exacerbation of ILD

e Prudent to avoid early use of corticosteroids in patients with ILD and COVID-19

e Corticosteroids are likely appropriate in the presence of ongoing inflammatory findings
on chest imaging after resolution of the initial infection

e Risks: delayed virus clearance, secondary infections, drug interactions = temporary
discontinuation of other immunomodulatory therapies



» Low lung volume and low driving pressure ventilation strategies

» Higher PEEP (> 10 cm H20), with close monitoring for barotrauma < Concern
about worsening hemodynamic impairment

e Higher PEEP strategy is associated with increased 1Y mortality (HR, 4.72; 95% Cl, 2.06-
11.15) in patients with fibrotic ILD and is preferably avoided

e In-hospital mortality for patients with an exacerbation of IPF is estimated at 50%

e The mortality rate for patients with COVID-19 requiring mechanical ventilation has ranged
from 61% to as high as 97%

» Mechanical ventilation in patients with fibrotic ILD and concurrent COVID-19 may

not be appropriate



Brief summary; COVID-19 in patients with
IPF

» The risk of COVID-19 is high

e Older age, Male, Cardiovascular comorbidities

» Antifibrotic treatment seems to have no impact on the risk of severity of COVID-19

e |t Is recommended to continue treatment

» Acute exacerbations

e May often be triggered by respiratory infections, especially viral

e Difficult to differentiate acute exacerbation from pneumonia due to COVID-19

Wong AW, et al. Chest 2020:158:1069-1078.



Pulmonary fibrosis after COVID-19

Case #1 (22/F) Case #2 (M/72)
fever fever, myalgia, ICU care +

Yu M, et al. Korean J Radiol 2020;21(6):746-755.



Proportion of positive patients (%)
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Pulmonary fibrosis after COVID-19

Table 4. Comparison of Particular Characteristics between Groups on Worst-State CT Imaging

Initial CT Worst-State CT
B Initial CT Worst-state CT W Latest follow-up CT Characteristic Fibrosis Group Non-Fibrosis Group p Fibrosis Group Non-Fibrosis Group p
(n=14) {n = 18) (m=14) {n = 18)
Number of affected segments 11.0 (4.0-13.0) 3.5(1.0-10.0)  0.040  14.0 (11.8-18.0) 6.5 (3.0-11.3)  <0.001
Location™
Upper lobe 11 (78.6) 8 (44.4) 14 (100) 10 (55.6)
Middle lobe or lingula 11 (78.6) 5 (27.8) 14 (100) 5 (27.8)
Lower |obe 13 (92.9) 16 (88.9) 14 (100) 17 (94.4)
Bilateral lobes 11 (78.6) 12 (66.7) 14 (100) 14 (77.8)
Distribution 0.165 0.124
Central 0 (o) o {0) o (0} 0 (0)
Peripheral 4 (28.6) 10 (71.4) 2 (14.3) 8 (44.4)
Both central and peripheral' 10 (55.6) 8 (44.4) 12 (85.7) 10 (55.6)
Opacification 0.714 0.929
Pure GGO 9 (64.3) 10 (55.6) 4 (28.6) 5 (27.8)
GGO with conslidation 4 (28.6) 5 (27.8) 9 (64.3) 11 (61.1)
Pure consolidation 1 (7.1} 3 (16.7) 1(7.1) 2 (11.1)
Interstitial thickening 8 (57.1) B (44.4) 0.722 11 (78.6) 7 (38.9) 0.036
‘ Bronchiectasis 0 (0) 0 (0) - 2 (14.3) 0 (0) 0.183
& & @g,&\ & F @ & & s & & & Mosaic attenuation 0 (0) 0 (0) - 0 (0) 0 (0) -
ﬁ&& xﬁh@g g“’é @ﬁt & {55" \Qy & ﬁmﬁ @_i‘%s? Crazy paving 6 (42.9) 5 (27.8) 0.465 6 (42.9) 6 (33.3) 0.718
& &° ﬁ & @ i ﬁ*’ @6?" §F Air bronchogram 6 (42.9) 2 (11.1) 0.096 8 (57.1) 1(5.6) 0.004
a* & s @ﬁ o o Irregular interface & (57.1) 3 (16.7) 0.027 12 (85.7) 7 (38.9) 0.012
Coarse reticular pattern 1(7.1) 0 (0) 0.437 4 (28.6) 0 (0) 0.028
Parenchymal band 7 (50.0) 2 (11.1) 0.022 13 (92.9) 10 (55.6) 0.044
Particular characteristics of (T imaging Lymphadenopathy 3 (21.4) 0 (0) 0.073 3 (21.4) 0 (0) 0.073
Pleural effusion 2 (14.3) 0 (0) 0.183 6 (42.9) 1 (5.6) 0.027

» Irregular interface and parenchymal band could predict the formation o
pulmonary fibrosis early

Yu M, et al. Korean J Radiol 2020;21(6):746-755.



Abnormal pulmonary function in COVID-19
patients

» At time of hospital discharge

Severe Severe
Total Mild illness Preumonia Total Mild illness Preamonia
Pneumonia p value Pneumonia p value
(n=110) (n=24) (n=67) (n=110) (n=24) (n=67)
(n=19) (n=19)
Age, years 491+ 14.0 46.8+15.6 4794 13.7 56.5 = 11.0%° 0.04 Diffasien -
Female 23 (L) 13 (M. 6 (3.7 0 (31.6%) o DLCO%pred TR.18+ 14.29 84.70+ 13.88 7976+ 11.99 64.79 4 14355 =0.001
Smoker 13 (11.8%) 4(16.7%) 7(10.4%) 2(10.5%) 0.707 <B0%epred, No.(%) 51 (47.22) 7(30.43) 28 (42.42) 16(84.21% " 0.001
BMI 23.530 B1x238 B.6x32 23.5£2.7 0.734 DLCO/VAYpred 92.09 + 16.68 99.35 + 1825 92.30 + 15.70 82.58 + 13.91%% 0.004
Duration (onset to discharge) 2749 20:6 2948°% 34700 <0.001 <80%pred, No.(%) 29 (26.85) 3(13.04) 18 (27.27) 8 (42.11) 0.09
Underlying disease 44 (40.0%) 10 (41.7%) 25 (37.3%) 9 (47.4%) 0719 Lung volume
Lung disease 3(2.7%) 0 (0%) 3 (4.5%) 0(0%) 1 TLC%apred 86,32+ 11.32 87.13 + 1043 BE.11+ 10.72 79016+ 12,13 0.008
Spirometry <B0%pred, No.(%) 27 (25.00) 4(17.39) 14(21.21) 9 (4737 0.049
FVC%pred 03.59+ 12.25 0406+ 1048 9412+ 12,31 91.12 £ 14.30 0.632 EV%apred 6,83 4+ 1937 2717+ 16.8% RO.79 4 19.2] T6.16 + 19060 0.024
<E0% pred, No(%) 10 (9.09) 3(12.50) 3(7.46) 2(10.53) 0.6:44 <63%pred, No.(%) 10 {9.26) 2(8.70) 3(4.55) 5(26.32)° 0.021
FEV %pred 9270+ 11.57 9426+ 11.00 9259+ 11.87 9112 £ 11.58 0.676 RV/TLCY%pred 96.99 + 16.72 0800+ 1493 9853 + 17.55 00.42 + 14.36 0.168
<B0% pred, No(%) 15 (13.64) 4(16.67) 9(13.43) 2(10.53) 0.857

Mo X, et al. Eur Respir J 2020; in press



Risk of developing lung function impairment

» Pulmonary and radiological function abnormalities that persist in previously
hospitalized patients assessed 12 weeks after COVID-19 symptom onset

e Abnormal pulmonary function variable : 58%
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e Abnormal imaging on chest CT : 88%

140
120 ea
9 100 g
. - ; "
2 @
2 £ 40
.. T 80 =
a -
oe - o .
ese 5 -~ e
we . S 60 g ashe
@ =
. o [7] oo
209 e 20 ::-
ob 40 ‘- e
: .:. s o
° s ﬂ seehes b4
..==.' o0 20 DO0SS ..:.":. s
.ﬁ. 0 ﬁm&m_ nuunoﬁmmﬂ o“;ﬁcn
Abnormal DLCO Normal DLCO FVC FEV1 TLC RV DLCO 6MWD éround glass R;ticulaﬁon T;)tal-score

Shah AS, et al. Thorax Epub ahead of print



Correlation of KL-6 with pulmonary fibrosis in COVID-19

A KL-6 ROC curve: KL-6 A KL-6
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Systemic corticosteroids

Table 5: Follow up data from patients with interstitial lung disease following infection with

SARS-CoV-2. Data are presented as percentage value or mean * standard deviation (50D unless

otherwise stated. FEV1: Forced Expiratory Volume in 1s; FVC: Forced Vital Capacity; TLCO:
Transfer Factor of the lung for Carbon Monoxide; KCO: Transferr Coefficient

n=30 Pre- Post- Mean difference (95% p
treatment treatment Cl)

FVC (L) 3.07x1.12 336+111 0.42 (0.28 —0.56) 0.014
FVC (%) 868+ 185 992+191 9.63 (4.49-14.7) 0.004
TLCO (S1) 5.56 + 2.56 705+242 172(118-2.25 <0.001
TLCO (%) 507+211 B26+157 22.3(14.1-32.5) <0.001
KCO (TLCO/L) 1.25+0.34 183+0.36 0.27 (0.16-0.37) 0.025
KCO (%) 829+ 288 1043+240 19.9(9.72-30.1) 0.002

» Screened for sequelae of SARS-
CoV2 pneumonitis (N=837)
e Significant functional deficit:
35/837 survivor (4.8%)

e Patients received steroid
treatment (n=30)

» Early treatment with
corticosteroids was well tolerated
and associated with rapid and
significant improvement

Myall KJ, et al. Ann Am Thorac Soc 2021; doi: 10.1513



Antifibrotic agents

! Proliferation
Cytokines \®\ /Q/ Fibroblasts
TNF -a PIRFENIDONE Inﬂammation
IL-1 /®/ \Q\ Fibrosis
SARS-CoV-2

Anti-avp6
integrins \ Pk,
N of’ TD139
€C-90001 T 4 ' /
PRO151 N

Galectins

Rapamycin
PI3K inhibitors

J

Inhibits viral Inhibits InhibitsIL-1or  Inhibits IL-6
infection or experimental IL-1 effects
disease acute lung injury
Nintedanib Not described Not described Yes#3 Yes*#
Pirfenidone Not described Yes® YestH Yes®
avp6 integrin blockersand ~ Yes** Yes4® Yes* Yes®
knockout mice
Gal-3 inhibitor and knockout  Yes™* Yes s Yes™ Mot described
mice
Autotaxin inhibitor Not described Not described Not described Yes (skin);™ not
described
Lysophosphatidic acid No Yes™ Not described Yes (skin)®
inhibitor (BMS-986020;
SAR100842)
JNK inhibitor Yes™® Yes* Mot described Yes
mTOR pathway modulator ~ Yes™ Yes™ Yes™ Yes®
SAP (also known as PTX2) Yes™ o8 Yes™ Not described Not described
AT2R inhibitor Not described Yes®>5® No* Yes®

Table: Potential link between antiviral mechanisms and antifibrotic drugs

Vitiello A, et al. SN Compr. Clin. Med. 2020;2:1709-1712.
George PM, et al. Lancet Respir Med 2020; 8: 807-15.




ILD and COVID-19 vaccination

» There are no long-term data available

) P Can be used safely in patients with rheumatic and

, muscloskeletal diseases
\ » Preferably be given when the disease is in a stable phase

» Preferred to provide the vaccine before planned

iImmunosuppressive treatment

Pulmonary fibrosis patients should be given
priority in COVID-19 vaccination » Vaccination can be performed regardless of

programmes: A Joint Statement . .
Immunosuppressive treatment

Table 3 Clinical risk groups 16 years of age and over who should receive COVID-19 immunisation.

Chronic respiratory  Individuals with a severe lung condition, including those with asthma that
disease requires continuous or repeated use of systemic steroids or with previous
exacerbations requiring hospital admission, and chronic obstructive
pulmonary disease (COPD) including chronic bronchitis and emphysema;
bronchiectasis, cystic fibrosis, interstitial lung fibrosis, pneumoconiosis and COVID-19 Greenbook chapter 14a

bronchopulmonary dysplasia (BPD). Landewé RB, et al. Am Rheum Dis. 2020:79:851-8.



Research in ILD during pandemic

Impact Potential Strategies for Mitigation
Work-from-home mandates for e Support remote access for all employees
nonessential employees « Reallocate research staff and trainees to projects that can be worked on

remotely (eg, electronic chart reviews)
« Establish regular virtual laboratory meetings by video conference

Restrictions on in-person study visits e Modification of study protocols to waive completion of nonessential efficacy
endpoints

« Modification of study protocols to allow virtual visits

« Use statistical analyses that are less prone to bias from missing data

Interrupted recruitment « Maintain list of potential trial participants

« Consider potential biases introduced by interrupted recruitment (eg,
changing treatment patterns, unequal season of enrollment)

e Adjust for timing of enrollment (eg, pre- vs postinterruption) in statistical
analyses

Reduced access to study medications +« Coordinate with study sponsors and local research ethics boards to have
study drug delivered (temperature controlled) directly to patients rather
than dispensed by hospital-based pharmacies

Decreased clinical trial revenue and risk to | « Reallocate research staff to projects that have ongoing funding and can be
research staff salaries worked on remotely

« Work to establish short-term funding support from trial sponsors, research
institution, hospital, etc.

Cancelled/postponed grant competitions e Consider synergies of existing research programs with calls for COVID-19
funding applications

Wong AW, et al. Chest 2020;158:1069-1078.



Summary

P Patients with ILD are at risk of severe COVID-19

P Diagnosis
e Defer non-essential appointments

e Perform surgical lung biopsy, bronchoscopy and PFTs only in cases when it is really needed

» Treatment

e Follow general preventive measures

e Continue treatment, especially antifibrotic therapy, as prescribed to minimize the risk of the
underlying disease getting worse (caution with use of high-dose corticosteroids)

e Monitor closely the adverse events and the efficacy; telephone consultation, home monitoring

e Vaccination should be performed as soon as the vaccine is available






