Does High-Dose Steroid Therapy
Improve Prognosis in AE of ILD?
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Epidemiology and prognosis




Acute exacerbation of idiopathic

pulmonary fibrosis: incidence, risk factors

and outcome

J.W. Song, S-B. Hong, C-M. Lim, Y. Koh and D.S. Kim

Retrospective study
1990-2009
461 patients with IPF (269 cases were biopsy-proven)

Incidence® AE’ RD

1-yr 58 (14.2) 97 (23.0)

2-yr 71 (18.8) 124 (31.2)

3-yr 75 (20.7) 134 (35.4)
I N R

Median survival time 15.5 months 60.6 months

5 year survival rate 18.4% 50%
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Eur Respir J 2011; 37: 356-363



Mechanical ventilation in patients with idiopathic
pulmonary fibrosis in Korea: a nationwide cohort
study

Jae Kyeom Sim', Seok Joo Moon?, Juwhan Choi', Jee Youn Oh', Young Seok Lee', Kyung Hoon Min', Gyu Young Hur',
Sung Yong Lee', and Jae Jeong Shim'

'Division of Pulmonary, Allergy, and Critical Care Medicine, Department of Internal Medicine, Korea University Guro Hospital, Korea University
College of Medicine, Seoul; 2Smart Health-Care Center, Korea University Guro Hospital, Korea University College of Medicine, Seoul, Korea

Overall 69.4%
30-day mortality 68.7%

5_
= 100 - 90-day mortality 85.3% ——
'z Hospital mortality
TE 4-
EE 90 — ;‘ | L ) 30-day mortality
=B 3 = : ol 90-day mortality
= 5 E_ 80 - &
= > -
2w b
c Y 2 o
2 oo =
g =
5 € 4
¥}
w©
o

0 | | | | | | | | |

2011 2012 2013 2014 2015 2016 2017 2018 2019 50 | | : : | | | : :

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year

KJIM 2024; 39: 295-305



Acute exacerbations of fibrotic interstitial lung diseases

AtsusHl SUZUKI,"? Yasuniro KONDOH,”

Kevin K. BROWN,2? TakesHi JOHKOH,* Kensuke KATAOKA,

Junya FUKUOKA,® Tomoki KIMURA," TosHiaki MATSUDA," TosHiki YOKOYAMA," Jun FUKIHARA,?
MasaHiko ANDO,® Tomonori TANAKA,” Naozumi HASHIMOTO,? Kosi SAKAMOTO? AND
YosHinorl HASEGAWA?#

Total ILD
(n=1019)

IPF NSIP
(n=462) (n=22)

FU period (years) 2.9(1.3-4.6) 5.4 (2.5-7.9)

Number of AE (%) 124 (27%) 2 (9%)
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Time to first AE
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IPF (n = 462)

=
F
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Cumulative incidence of first acute exacerbation (%)
e
N
1

o
o
1

FILD (n = 557)

CHP CTD-ILD | UC-ILD(CR)
(n=29) (N=205) (n=209)
3.3(2.1-5.8) 3.9(2.6-5.6) 2.9 (1.2-4.7)
7 (24%) 27 (13%) 20 (10%)

UC-ILD(CRP)
(n=92)

4.1 (3.1-5.8)
13 (14%)

- Incidence of AE

IPF

P<0.001
F-ILD

1 1
0 2 4 6 8

Years

No. of patients (AE)

IPF 0 40 7 92 99 109 117 120 123

FILD 0 18 36 44 56 62 66 67 69

124
69

8.38 per 100 patient-yrs

3.21 per 100 patient-yrs

Respirology 2020; 25: 525-534



Impact of AE on overall survival 90-day survival after AE
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0 2 4 6 8 10 0.0
Survival time (years) I I I I
0 30 60 90
Number at risk Survival time (days)
FILD/AE- 488 387 217 88 29
IPF/AE- 338 230 110 37 7 No. of patients
FILD/AE+ 69 52 34 14 2 AE-FILD 69 53 45 43
IPF/AE+ 124 77 36 15 6 AE-IPF 124 94 81 66

Respirology 2020; 25: 525-534



Acute exacerbation of progressive pulmonary
fibrosis: incidence and outcomes

Min Jee Kim', Jiyoul Yang'" and Jin Woo Song'”

- SSc-ILD | SJS-ILD | RA-ILD | Fibrotic HP iNSIP A€~ MONAERD - nonfD

=

1.001
No (%) 18 (13.5) 10 (7.5) 57 (42.9) 28 (21.1) 20 (15)
2 0.751
1.00- ey 3
o
— AE ..g
- RD s 0.50-
2
g
0.75- » 0.251
[0
2
S
2 L : . . : . . . .
- S 0 12 24 36 48 60 72 84 %
% i Month
E Number at risk
3 AEEI 42 34 22 14 8 6 4 4 3
non-AE-RD 16 14 12 10 4 3 2 0 0
0.25- non-RD {__75 70 57 49 37 31 18 13 10
0 12 24 36 48 60 72 84 %
Month
_ 1 year (%) 3 year (%) 5 year (%)
0.001
0 12 24 36 48 80 Non-RD 19.8 32.7
Month
AE group 214 65.6 86.2
T e | syer
RD 16.4% 49 2% Non-AE RD 12.9 62.3 75

AE 12.5% 38% Respiratory Research 2024; 25:415
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Early Phase (Underlying Disease-Specific
-

« Tobacco smoking

« Occupational exposure
« Air pollution

« Microaspiration

« Viral infection
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NEJM 2020; 383: 958-68
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Autopsy analyses in acute exacerbation of
idiopathic pulmonary fibrosis

Keishi Oda’, Hiroshi Ishimoto', Sohsuke Yamada?, Hisako Kushima®, Hiroshi Ishii®, Tomotoshi Imanaga”,
Tatsuhiko Harada®, Yuji Ishimatsu®, Nobuhiro Matsumoto’, Keisuke Naito', Kazuhiro Yatera', Masamitsu Nakazato’,
Jun-ichi Kadota®, Kentaro Watanabe®, Shigeru Kohno® and Hiroshi Mukae'”

Pathological findings No. (%)
UIP pattern 52 (100) 52
Autopsy
Diffuse alveolar damage 41 (78.8)
Alveolar hemorrhage 15 (28.8) 7V 21.2%
Organizing pneumonia 1(1.9 At "
Pulmonary thromboembolism 9(173) UIP with DAD UIP without DAD
Lung cancer 6 (11.5) /\
46.0% 27.0% 13.5% 13.5%
Bronchopneumonia 15 (28.8)
5 4% 1 1
Bacterial infection 6 (115) Non -specific Alveolar Organizing Lung
) ) change hemorrhage pneumonia adenocarcinoma
Fungal infection 7 (135)
Cytomegalovirus infection 6(11.5)

Respiratory Research 2014; 15:109
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Acute exacerbation of IPF

An aciite clinicallyvy cinnificant reaniratnryv deterinratinn charactarized hyv eviidenre nf

Definition and diagnostic criteria for
non-IPF AE-ILD (?)

consolidation superimposed on a background pattern consistent with UIP pattern
« Deterioration not fully explained by cardiac failure or fluid overload

AJRCCM 2016; 194 (3): 265-275



Acute respiratory deterioration in IPF
(typically < 1 month duration)

Extra-parenchymal cause identified?

No

-

New, bilateral GGO/consolidation on CT?

(not fully explained by cardiac failure or
fluid overload)

No

Not acute exacerbation
Alternative diagnosis (e.g., infection, aspiration,
drug toxicity, congestive heart failure)

Yes

Yes

Not acute exacerbation
Alternative diagnosis (e.g., pneumothorax,
pleural effusion, pulmonary embolism)

Acute exacerbation of IPF

Triggered Acute Exacerbation

(e.g., infection, post-procedural/post-
operative, drug toxicity, aspiration)

Idiopathic Acute Exacerbation
No trigger identified

AJRCCM 2016: 194 (3): 265-275
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Corticosteroid

» Properties: mechanism of action, dose




Cholesterol

| &
"’
Pregnenolone » 17-OH-pregnenolone =

Androgens

TR 1 o
: B

Progesterone » 17-OH-progesterone >
Y
Deoxycorticosterone Denxy:n}r'ti sol
' (Cyp11b1) | (Cyp11b1)

Corticosterone (active) Cortisol (active) CMEtyrapnne)

Hsd11b1 H Hsd11b2 Hsd11b1 H Hsd11b2 ) ——{(Carbenoxolone)
Aldosterone Dehydrocorticosterone (inactive) Cortisone (inactive)
) Mitochondrial Microsomal Enzyme
Steroid OTranﬂpcrrter enzyme enzyme Q inhibitor

Nat Rev Immunol 2021; 23: 233



NF-iB-activating signals "
NF-a
Interleukin-1
Lipopolysaccharide
Viral proteins

hydroxysteroid
dehydrogenase

Acnvaﬁon

v

Antlmﬂammnory Inhibition

Glucocorticoid

Genomic
signaling

‘.\ DNA-Dependent
Regulation

Protein Inference Mechanisms

Ab<

v

Membrane-bound

NEJM 2005; 353: 1711-23

CH,0H
t=0 Repression by means of negiiva
Cytokines HO, -~y =OH  glucocorticoid-responsive elements
Bacteria Corticotropin-releasing hormone
Viruses Pro-opiomelanocortin
Free radicals Osteocalcin
Ultraviolet radiation Proliferin
Keratins
: Interleukin-
-~ B e
1B kinase
\ Cytokines
—l | == Growth factors
3 Mitogens
MAPK Jun N-terminal Bacteria
phosphatase | kinase Viruses
Ultraviolet radiation
. Annexﬁn I
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Cytokine receptors — HOrMmONES
Chemotactic proteins : Mitogens
Adhesion molecules MAPKs Endotoxin
Phospholipids 1 At
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MA PK-interacting
kinase
Arachidonic acid
S— Calciumjcalmodulin—
: , dependent kinase II
Calcium kinase Il Calcium
4——/
mmmm Minor pathways .
Enzyme
Prostaglandins Leukotrienes = Core pathways
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transcription factor
Protein
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Primary effects of glucocorticoids

Anti-inflammatory | Inhibit inflammation
1) blocking the action of inflammatory mediators (transrepression)

2) Inducing anti-inflammatory mediators (transactivation)

Immunosuppressive  Suppress delayed hypersensitivity reactions by directly affecting
T-lymphocytes

Anti-proliferative Inhibition of DNA synthesis and epidermal cell turnover

Vasoconstrictive Inhibit the action of histamine and other vasoconstrictive mediators

Allergy, Asthma & Clinical Immunology 2013, 9:30



Side Effects of High-Dose or Prolonged Glucocorticoid Therapy

Adrenal gland Adrenal atrophy, Cushing’s syndrome
Cardiovascular system  Dyslipidemia, hypertension, thrombosis, vasculitis

Central nervous system Changes in behavior, cognition, memory, and mood (i.e.,
glucocorticoid-induced psychoses), cerebral atrophy

Gastrointestinal tract Gastrointestinal bleeding, pancreatitis, peptic ulcer
Immune system Broad immunosuppression, activation of latent viruses
Integument Atrophy, delayed wound healing, erythema, hypertrichosis,

perioral dermatitis, petechiae, glucocorticoid-induced
acne, striae rubrae distensae, telangiectasia

Musculoskeletal system Bone necrosis, muscle atrophy, osteoporosis, retardation
of longitudinal bone growth

Eyes Cataracts, glaucoma
Kidney Increased sodium retention and potassium excretion
Reproductive system Delayed puberty, fetal growth retardation, hypogonadism

NEJM 2005; 353: 1711-23



Short acting

Endogenously derived

Synthetic derivatives

Prednisolone

HO
X
(0]

Cortisol (hydrocortisone)

Methylprednisolone

Intermediate acting

Triamcinolone

Long acting
(o)

HO,
HO : OH
NS CH

Dexamethasone

Nat Rev Rheumatology 2020; 16: 133-144

Betamethasone

Glucocorticoid Antiinflammatory putencyh Mineralcorticoid potency Half-life in hours
Cortisol 1 1 8-12

Prednisonc® 4 0.8 18-36
mcth}rlprcdniﬁoloncb 5 0.5 18-36
Betamethasone 25 0.01 > 36
Dexamethasone 25 0.01 > 36

Pulm Ther (2023) 9:329-344



Standardised nomenclature for glucocorticoid dosages
and glucocorticoid treatment regimens: current questions
and fentative answers in rheumatology

F Butigereit, J A P da Silva, M Boers, G-R Burmester, M Cutolo, J Jacobs, J Kirwan,
L Kohler, P van Riel, T Vischer, J W J Bijlsma

Relationship between clinical dosing and cellular actions of glucocorticoids

Genomic actions

Nongenomic actions§

Terminology™ Clinical applicationf (receptor saturation)t§  Nonspecific  ¢GCR-mediated
Low dose Maintenance therapy for many rheumatic + (<50%) - ?
(=7.5 mg/day) diseases
Medium dose [nitial treatment for primary chronic ++ (=50 to <100%) (+) (+)
(=7.5 to =30 mg/day) rheumatic diseases
High dose Initial treatment for subacute rheumatic ++(+) (almost 100%) + +
(=30 to =100 mg/day) diseases
Very high dose Initial treatment for acute and/or potentially +++ (almost 100% ) ++ +(+7)
(=100 mg/day) life-threatening exacerbations of rheumatic
diseases
Pulse therapy For particularly severe and/or potentially life- +++ (100%) +++ +(++7?)

(=250 mg for 1 or a few days)

threatening forms of rheumatic diseases

Ann Rheum Dis 2002;61:718-722



Therapeutic effect

Non-genomic

effects -
P e
-
) s
-
r
S
/ Genomic
e effects
7
/
/
r
/
s
g
s
rd
rd
rd
rd
&
rd
e | | | .
</.5 >/7/.5-<30 >30-<100 >100 =250
low  Medium High Very high Pulse therapy
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Ann Rheum Dis 2002;61:718-722
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» Properties: Clinical efficacy of high dose steroid




Early Intervention Can Improve Clinical
Outcome of Acute Interstitial
Pneumonia*

Gee Young Suh, MD:t Eun Hae Kang. MD:t Man Pyo C Jmnu MD:

o

Kyung Suo Lee, MD: ]o.-.'nu}m Han. MD: Masanori Kitaichi, UD and
O Jung Kwon., UD

Study objectives: To report on our experience with acute interstitial pneumonia (AIP) in which
patients underwent early diagnostic procedures and received mechanical ventilation with a
“lung-prutective“ strategy and earl}-' institution of imm unosuppressive t]lerap}-'.

Design: A retrospective chart review,

Setting: A tertiary referral hospital.

Participants: Ten patients with AIP who presented with idiopathic ARDS and showed diffuse
alveolar damage on surgical lung biopsy specimens from July 1995 to March 2004.
Measurements and results: The median age of patients was 65.5 years (age range, 38 to 73 years).
Patients Presented with a median duration of severe (l}-'spnea of 9.5 da}-'s (range, 2 to 34 {]a}-'s} at
the hospital visit. All patients required mechanical ventilation beginning at median time of
hospital day 1 (range, hospital day 0 to 5), which continued for a median duration of 9.5 days
(range, 4 to 98 days). Patients received ventilation in the pressure assist-control mode with a
median tidal volume of 6.97 mL/kg (range, 6.05 to 8.86 mL/kg) and median positive end-
expiratory pressure of 11 em H,O (range, 8 to 16 ecm H;0). An aggressive diagnustic wnrkup for
respiratory infection, including BAL at a median time of hospital day 2 (range, hospital day 1 to
5) was performed. High-dose steroid pulse therapy was initiated on median hospital day 3.5
(range, hospital day 1 to 8), while surgical lung biopsy was performed on median hospital {Lu 4
(range, hospital {Lu 2 to 7). Eight patients (80%) survived to hospital discharge.

Conclusion: Earlier intervention, such as an aggressive (liagm)stic ﬂl}[}l*ﬁﬂcll.) mechanical venti-
lation with lung-l}rutective strategy, and the Eurl}-' institution of imm unosuppressive may improve

clinical outcome in patients with AIP. (CHEST 2006; 129:753-761)




Time

e N

/
TREATMENT CONSIDERATIONS MONITOR FOR DISEASE PROGFIESSION\
PHARMACOLOGICAL Consider pulmonary function testing and
* Nintedanib the 6-minute-walk test every 4-6 months or
® Pirfenidone sooner if clinically indicated
NONPHARMACOLOGICAL Co.r@iderfannual HHCT if. t:;er;alis clinical
* Oxygen supplementation suspicion of worsening or risk of lung cancer pe
Hbpezms Consider an HRCT if there is concern for an Evaluate and
S * Pulmonary rehabilitation T e e list for lung
g| PE —» —»  transplantation
COMORBIDITIES Consider a CT pulmonary angiogram if there
¢ Pulmonary hypertension is a clinical concern for pulmonary embolism Palliative care
® Gastroesophageal reflux
* Obstructive sleep apnea ACUTE EXACERBATION
* Lung cancer Corticosteroids
SYMPTOM CONTROL RESPIRATORY FAILURE DUETO
* Palliative care PROGRESSION OF IPF
If increased risk of mortality, evaluate
for lung transplantation at diagnosis
Q /) L 4 |

€ \Weak recommendation, very low-quality evidence
€ No published or planned RCTs for AE-IPF

€ Expert opinion, no specific guidance on dose, route and duration ,;zccm 2o1t: 183: 788-824
AJRCCM 2022; 205: 18-47
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Acute exacerbation of idiopathic
pulmonary fibrosis: international survey
and call for harmonisation

al _ Anonymous: 4% b)
Africa: 1%

Australia: 5% —

RUSSIA
South
America: 10% J
: EHINA I rfTATAR
Europe: 42% s A
_— INDIA o :
PAEANA -3 "::”_-m-
BAAZIL
PERU
BOLIVIA
[] No respenders —— o
|:| {‘] [] cHILE ANBENTINA e
] 10-20
B =20

Eur Respir J 2020; 55: 1901760



Main drug management approaches worldwide

IV methylprednisone with tapering
(500-1000mg/d for 3 days)

IV methylprednisolone without tapering

IV prednisolone with tapering
(Img/kg)

Broad-spectrum antibiotics combined
with macrolides

Antibiotic treatment only with signs for
an infection

Initiate either antifibrotic treatment
without preference

Always initiate or increase antacid drug
therapy

( @) ) 63%
( ) 1%
( ) 31%
E ) 56%
( ) 23%
( ) 32%
(’ D) 19%

Eur Respir J 2020; 55: 1901760



Treatment during AE and in-hospital outcome of
patients with AE according to treatment

Treatment regimen Cases Survival p-value
Steroid pulse” 13 (14 7 (53.8) 0.933
Steroid pulse” plus cytotoxic agent’ 8 (8 Q] 4 (50.0)
High-dose steroid™ 46 (51.1) 19 (41.3)
High-dose steroid™ plus cytotoxic agent’ 14 (15.6) 11 (78.6)
Low-dose steroid® 6 (6.7) 3 (50.0)

Low-dose steroid® plus cytotoxic agent’ 1(1.1) 1(100.0)

No treatment 2 (2.2) 0

Total 90 (100) 45 (50)

Data are presented as n (%) unless otherwise stated. *: steroid pulse was
> 500 mg-day ' methylprednisolone for 3 days, followed by high-dose steroid:
- cytotoxic agents were azathioprine, cyclosporine or cyclophosphamide;
*: high-dose steroid was =0.5 mg-kg '-day ™ prednisolone; *: low-dose steroid

1 1 ) Eur Respir J 2011; 37: 356-363
was <0.5 mg-kg -day prednisolone.



High-dose prednisolone after intravenous methylprednisolone
improves prognosis of acute exacerbation in idiopathic
interstitial pneumonias

Toru ARAI,'2 @ Kazunosu TACHIBANA 2 CHikatosHl SUGIMOTO," YasusHi INOUE,? @ Savoko TOKURA,?3
Tomonisa OKUMA,* Masanori AKIRA,? Masanor! KITAICHI,® Sewt HAYASHI? AND YosHikazu INOUE'
Retrospective study, 2004-2013
85 patients with AE-11Ps (IPF/non-1PF: 63/22 patients)
Positive pressure ventilation (PPV) (n=35), no PPV case (n =50)
High dose ( = 0.6 mg/kg), (n=67) vs Low-dose prednisolone (n=18)

(A) (B) Parameters HR 95% ClI P-value
1.0 10
All cases
08 05 PMX-DHP (yes) 1.065 0.613-1.849 0.824
‘ Initial PSL (high)’ 0.775 0.454-1.323 0.350
% . IPE vs non-IPE % . PPV vs non-PPV = Immunosuppressant (yes) 0.728 0.456-1.163 0.184
= P=0.396 = P<0.001 0 PPV cases
g o 3 PMX-DHP (yes) 0.563 0.209-1.516  0.256
g 0.4 g oal i Initial PSL (high)’ 0.429 0.204-0.903  0.026
(7] (7] Immunosuppressant (yves) 0.689 0.349-1.360 0.283
02 02 PPV cases
PMX-DHP (yes) 1.087 0.543-2.174 0.814
t .. Initial PSL dose (high)i 1.623 0.619-4.255 0.324
0.0 0.0 ) . Immunosuppressant (yes) 0.937 0.468-1.879 0.855
0 500 1000 1500 2000 0 500 1000 1500 2000

Days after occurrence of AE Days after occurrence of AE Respirology 2017; 22: 1363-1370



Corticosteroid responsiveness
In patients with acute exacerbation
of interstitial lung disease admitted
to the emergency department

Hye Jin Jang, Seung Hyun Yong, Ah Young Leermn, Su Hwan Lee, Song Yee Kim,
Sang Hoon Lee, EunYoung Kim, Kyung Soo Chung, JiYe Jung, Young Ae Kang,
Young Sam Kim, Joon Chang & Moo Suk Park™

2016/1/1-2018/12/31, Retrospective single center study
182 patients with AE-ILD (117 IPF and 65 non-1PF admitted to ED)
Low dose ( 0.5-1mg/kg) vs high dose (>1mg/kg) prednisolone therapy

Risk factors related to 90-day mortality

Univariate Multivariate

Variable HR 95% CI p-value | HR 95% CI p-value
Age, years 0.993 |0.968-1.019 0.603 | 0.989 | 0.957-1.009 0.200
Sex, male 1.228 | 0.624-2.415 0.552 | 0.777 | 0.377-1.599 0.493
Initial P/F ratio 0.998 | 0.998-1.001 0.241 | 0.995 | 0.992-0.999 0.006
FVC (%), predicted 0994 |0.975-1.014 0.540

DLco (%), predicted 0.976 |0.952-1.001 0.059

Prednisolone > 1 mg/kg 0.380 (0.193-0.747 0.005 | 0.221 | 0.102-0.480 <0.001
Use of vasopressors within 3 days 1.852 | 0.881-3.890 0.104 | 1.451 | 0.630-3.340 0.382
Need for mechanical ventilator 3.877 |2.068-7.267 <0.001 |4.205 | 2.059-8.589 <0.001

Scientific Reports 2021; 11:5762



Kaplan—Meier survival curves according to corticosteroid use
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Initial therapeutic dose

of corticosteroid for an acute
exacerbation of IPF is associated
with subsequent early recurrence

of another exacerbation

Ryo Yamazaki, Osamu Nishiyama ", Sho Saeki, Hiroyuki Sane, Takashi Iwanaga & Yuji Tohda

Patients with IPF first admitted for AE to the
Kindai University Hospital from January 2008 to December 2018

OR per 1 g increase in corticosteroid dose:
0.61, 95% confidence interval: 0.41-0.90, p = 0.02

(n=86)
Hospital death
(n=23)
Discharged alive
(n=63)
|
Patients with recurrence of AE Patients without recurrence of AE
(n=9) (n=54)

Hospital death
(n=2)

Discharged alive
(n=7)

Patients without
Therapy Patients with recurrence of AEn=9 | recurrence of AEn=54 | p Value
Total dose of corticosteroid over
1 to 30 days
mg/month 31331990 51852414 0.02
mg/kg/month 57.2+37.7 93.5+44.0 0.03
31 to 60 days
mg/month 833238 809390 0.85
mg/kg/month 14.1+5.2 13.9+6.1 0.92
61 to 90 days
mg/month 700+212 597+218° 0.19
mg/kg/month 11.8+4.1 10.2+3.5° 0.25
91 to 120 days
mg/month 562+2]12P 526+195° 0.62
mg/kg/month 9.4+3.6 9.1£3.5° 0.82
151 to 180 days
mg/month 387+ 186" 423+ 162¢ 0.61
mg/kg/month 6.2+2.9° 7.3+3.14 0.39
Immunosuppressive agent, n (%) 1{11.1%) 19 (35.1%) 0.25
Antifibrotic agent
Within 1 year after AE, n (%) 2(22.2%) 6(11.1%) 0.31

Scientific Reports 2021; 11:5782




Early corticosteroid dose tapering in patients
with acute exacerbation of idiopathic

pulmonary fibrosis
Multi-center Administrative
Keisuke Anan'??, Yuki Kataoka'**?, Kazuya Ichikado?, Kodai Kawamura?, Takeshi Johkoh®, Kiminori Fujimoto’, cohort data cohort data
Kazunori Tobino®, Ryo Tachikawa®, Hiroyuki Ito', Takahito Nakamura'!, Tomoo t{ishaba”, Minoru Inomata'?, crude adjusted crude adjust-
Tsukasa Kamitani'4, Hajime Yamazaki®, Yusuke Ogawa' and Yosuke Yamamoto' HR HR(95% HR ed HR
(95% Cl) (95% (95%
Cl) Cl) Cl)
Univariate analysis 041 — 0.65 -
. (0.22, (0.36,
Retrospective cohort study 06 1)
153 patients from 8 tertiary care hospital Main analysis R (= 7ACAEY e P
. o i (IPW-adjusted survival analysis) 0.99) * (0.094,
229 patients from administrative cohort 083) 1
: : Sensitivity analysis 1 — 0.28 — 035
Early taperlng vs Non early taperlng (IPW-adjusted survival analysis) (0.078, 0.12,
Definition of early tapering ft 098) * 104) 1
- - - - - Sensitivity analysis 2 - 036(0.18, — -
Reduction in corticosteroid maintenance dose (Cox proportional hazard 072) ¢
of > 10% within 2 weeks of admission e ,
Sensitivity analysis 3 — 0411019, — 0.59
(Cox proportional hazard 087)5 (0.31,
model) 1.13)§
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Pulse Non-pulse

Pulse versus non-pulse corticosteroid therapy in patients

regimen regimen
with acute exacerbation of idiopathic pulmonary fibrosis =2 =123 i
Age, year 73 (68-79) 72 (67-77) 0.407
Kwonhyung Hyung' | Jong Hyuk Lee*> | Joong-Yub Kim' | Sun Mi Choi' |  Sex, female 15 (25.4) 44 (24.6) 1.000
Jimyung Park' Body mass index, kg/m? 234 +33 22.1+35 0.013
History of cigarette smoking 42 (77.8) 114 (69.5) 0.320
Comorbidities
Hypertension 27 (45.8) 52 (29.1) 0.027
Diabetes 16 (27.1) 53 (29.6) 0.841
Retrospective study, January 2013 — December 2021 Cariipapeiatalocs: 164270 ) L
238 patients with AE-I1PF with corticosteroids PGSR Ve i
Pulse regimen group (mPD of > 250 mg/d or equivalent) s;i:j::;ﬁ:;r:; - S - =
Non—pulse regimen group ( mPD, 1mg/kg/d_) FVC, L 23(1.6-26)  20(1.5-24) 0291
Survival outcomes : 3- and 12- month survival FVC, % predicted 69.0 (55.0-77.5) 61.0 (50.0-74.0) 0.173
DLCO, ml/min/mm Hg 7.2 (5.9-9.7) 6.4 (5.2-8.6) 0.212
DLCO, % predicted 45.0 (38.0-57.0) 41.0 (34.0-54.0) 0.240
GAP stage 0.857
Stage 1 13 (24.5) 35 (21.3)
Stage 2 27 (50.9) 90 (54.9)
Stage 3 13 (24.5) 39 (23.8)
Use of home oxygen 21 (35.6) 55 (30.9) 0.611

Respirology 2024;29:235-242



Pulse regimen (n = 59) Non-pulse regimen (n = 179) p-value
Respiratory support 0.073
Low-flow oxygen 46 (78.0) 115 (64.2)
High-flow oxygen or mechanical ventilation 13(22.00 64 (35.8)
Laboratory finding
White blood cell, 10°/puL 9.8(8.3-123) 11.2 (9.0-14.4) 0.025
C-reactive protein, mg/dL 36(1.2-76) 8.2(3.0-17.2) <0.001
PaQ),/Fi0, ratio, mm Hg" 285.9 (160.9-362.5) 252.0(177.9-328.6) 0.904
Quantitative CT analysis
Emphysema, % 05(02-2.2) 1.0 {0.3-3.0) 0.083
Reticulation, % 189 (11.3-30.1) 22.2(12.7-30.8) 0.380
Ground glass opacity, % 19.7 (10.7-35.3) 16.1 (5.4-31.5) 0.192
Consolidation, % 2.0(05-6.6) 6.0 (2.0-14.5) <0.001
Honeycombing, % 1.8(0.2-8.4) 3.2(03-14.00 0.080
Lung volume, mL 2756 (2260-3420) 2722 (2276-3205) 0.575
Steroid therapy
Interval from admission to initiation of steroid therapy, day 0.0 (0.0-1.00 0.0 (0.0-1.00 0.522
Average daily steroid dose
Day 1-3 dose, mg 500 (129-500) 50 (40-60) <0.001
Dose per weight, mg/kg 6.4(2.1-8.6) 0.9 (0.7-1.0) <0.001
Day 4-7 dose, mg” 51 (30-173) 40 (30-55) 0.004
Dose per weight, mg/kg 0.8(05-34) 0.7 (0.5-0.9) 0.014
Day 8-14 dose, mg} 27 (20-44) 25(13-39) 0.026
Dose per weight, mg/kg 0.5(03-0.8) 0.4 (0.2-0.6) 0.032
Death from any cause
In-hospital mortality 11{18.6) 65 (36.3) 0.018
3-month mortality 21 (35.6) 85 (47.5) 0.149
12-month mortality 35(59.3) 125 (69.8) 0.183
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Number at risk
Non-pulse 179 61 43 27 19
Pulse 50 29 13 4 0
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Unadjusted HR (95% CI)

p-value

Adjusted HR (95% CI) p-value

3-month mortality

Steroid pulse regimen

0.75(0.51-1.09

0.89 (0.60-1.33

Age, per 1 year 1.01 (0.98-1.03) 0.529 1.00 (0.98-1.03) 0.685
Male sex 092 (0.60-1.43) 0.715 0.83 (0.52-1.32) 0.429
Body mass index, per 1 kgfmz 0.94 (0.89-0.99) 0.015 0.93 (0.88-0.99) 0.017
Lung cancer 1.75 (1.16-2.64) 0.008 1.93 (1.24-3.02) 0.004
Baseline use of antifibrotics 0.72 (0.49-1.06) 0.097 0.97 (0.64-1.47) 0.878
Requirement of high-flow oxygen or mechanical ventilation 2.09 (1.42-3.07) <0.001 1.45 (0.93-2.26) 0.098
Extent of consolidation, per 1% 1.03 (1.01-1.04) <0.001 1.02 (1.00-1.03) 0.027
Extent of ground glass opacity, per 1% 101 (1.00-1.02) 0.012 1.01 (1.00-1.03) 0.024
Steroid pulse regimen 0.64 (0.40-1.04) 0.072 0.82 (0.50-1.37) 0.45
12-month mortality
Age, per 1 year 1.01 (0.99-1.03) 0.434 1.00 (0.98-1.03) 0.713
Male sex 1.09 (0.75-1.30) 0.650 1.03 (0.60-1.25) 0877
Body mass index, per 1 Il;gfm2 0.92 (0.89-0.97) 0.001 0.93 (0.89-0.98) 0.003
Lung cancer 1.59(1.12-2.25) 0.009 1.68 (1.15-2.44) 0.007
Baseline use of antifibrotics 0.78 (0.57-1.08) 0.133 0.96 (0.69-1.35) 0.835
Requirement of high-flow oxygen or mechanical ventilation 1.83 (1.33-2.53) <0.001 1.36 (0.95-1.97) 0.096
Extent of consolidation, per 1% 1.02 (1.01-1.04) <(.001 1.02 (1.00-1.03) 0.014
Extent of ground glass opacity, per 1% 1.00 (1.00-1.02) 0.143 1.01 (1.00-1.02) 0.196
) )
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Overall survival of propensity score-matched groups

== Non-pulse =1 = Pulse

Log rank P-value=0.846
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0.00 4
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Number at risk
Non-pulse 59 25 18 10 7
Pulse 59 22 13 4 0
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Corticosteroid therapy for treating acute exacerbation
Cohort studies 7

of interstitial lung diseases: a systematic review Case Control studies 2
Total participants: 18,509

Narat Srivali @ ,' Federica De Giacomi,’ Teng Moua,” Jay H Ryu’
Results Analysis of nine studies (total n=18509) 4 studies: all 1LD subtypes
revealed differential treatment effects based on the 5 studies: only IPF

ILD subtype. In non-idiopathic pulmonary fibrosis (IPF) Various definition of exacerbation
LD, high-dose corticosteroid therapy (>1.0 mg/kg Definition of high dose steroid with

prednisolone) demonstrated improved survival (adjusted variations in dosage

HR 0.221, 95% C110.102 to 0.480, p<0.001) and Conclusion This review emphasises the potential
reduced 90-day mortality. Early tapering of high-dose panefits of individualised treatment approaches for
corticosteroids (>10% reduction within 2 weeks) reduced Ag-|LD byt highlights the need for caution in making
in-hospital mortality (adjusted HR 0.37, 95% Cl 0.14 definitive recommendations. Although high-dose

to 0.99). Higher cumulative doses in the first 30 days  corticosteroids may show promise, particularly in non-IPF
(5185+2414 mg/month vs 3133+1990 mg/month) cases, the current evidence is inconsistent, and the lack
were associated with lower recurrence rates (adjusted  of robust supporting literature makes it difficult to draw
HR 0.61, 95% C1 0.41 to0 0.90, p=0.02). In IPF patients,  firm conclusions. Further research through randomised
however, high-dose therapy showed inconsistent controlled trials is necessary to refine and optimise
benefits, with some studies reporting increased mortality therapeutic strategies for AE-ILD.

risk (OR 1.075, 95% CI 1.044 to 1.107, p<0.001). ora 207580140140



2023 American College of Rheumatology (ACR)/American
College of Chest Physicians (CHEST) Guideline for the
Treatment of Interstitial Lung Disease in People with

Systemic Autoimmune Rheumatic Diseases

( Rapidly-Progressive ILD >
[ Conditional

recommendation

Severe disease
or high suspicion
for anti-MDAS

Yes

Recommendations for management of SARD with
RP-ILD

For people with SARD and RP-ILD, we conditionally
recommend pulse intravenous methylprednisolone as first-
line RP-ILD treatment.

Intravenous pulse methylprednisolone is recommended as
first-line RP-ILD treatment because of rapid onset of action. Usual
practice is to use intravenous glucocorticoids followed by high-
dose oral prednisone. Glucocorticoids are typically administered
with other immunosuppressive agents. RP-ILD in SSc is rare
and may have an overlap syndrome or MCTD. Generally, we
strongly recommend against use of glucocorticoids in SSc, but
in the rare occurrence of RP-ILD in a person with SSc, there was
no Panel consensus on whether to recommend glucocorticoids.
Therapy may be warranted given the life-threatening nature of
RP-ILD, despite the potential risk for SRC with glucocorticoids.
We suggest an individualized approach in rare instances of
RP-ILD in SSc.

Arthritis and rheumatology 2024; 76: 1182-1200




Trial Type Intervention Outcome Result
EXAFIP" RCT, double- Cyclophosphamide (600 mg/m”) days Primary: 3-month all-cause All-cause mortality was not
blinded, multi- 0, 15, 30, 60 (+uromitexan for mortality statistically different between
centre prophylaxis) (n = 60) the treatment and placebo
Control: Placebo (n = 59) arms (45% vs. 31%,
Background: methylprednisolone p = 0.10)
10 mg/kg/d = 3 days
Thrombomodulin alta RCT, double- Thrombomeodulin alfa (380 U/kg/d Primary: 90-day survival 90-day survival was not
for AE-IPF’ blinded, mult- % 14 days) (n = 40) statistically different between
centre Control: Placebo (n = 37) treatment and placebo arms
Background: methylprednisolone (72.5% vs. 89.2%,
500-1000 mg/d = 3 days, followed by p = 0.0863)
prednisolone 0.5-1 mg/kg/d x 4 days
STRIVE-IPF" RCT, multi-centre ~ Therapeutic plasma exchange days 1,2,  Primary: 6-month survival Ongoing
ClinicalT rials.gov 3,56,9 11,13, 15 Rituximab 1 g, Secondary: supplemental
Identifier: NCT04996303 days 6 and 15. OXygen requirements at rest,
IVIG 0.5 g/kg days 16-19 (planned 6MWD, adverse events
n=34)
Control: Placebo (planned n = 17)
Background: Prednisone 60 mg PO
% 1 day, then 20 mg PO days 2-19
except days 6 and 15
(methylprednisolone 100 mg given as
premedication for RTX) and 8 days of
empiric antibiotics
Pulse Steroid in AE-IPF Open-label RCT Pulse steroid for 3 days with Primary: 3-month mortality Pending

Admitted in ER
ClinicalTrials.gov
Identifier:

NCT 04995303

methylprednisolone 10 mg/kg
(~500-1000 mg) daily followed by
background steroid therapy

Control: Background steroid therapy
Background: methylprednisolone

1 mg/kg = 7 days, then 0.5 mg/kg

» 7 days, then 0.25 mg/kg » 7 days
Estimated enrolment of 200 patients
with 1:1 randomization to treatment
vs. control arms

rate

Secondary: Inflaimmatory
markers, radiographic
improvement, and PFT at
discharge or 12 weeks after
first visit for AE

Respirology 2024



Efficacy of pulse versus non-pulse high dose corticosteroid therapy in acute
exacerbation of idiopathic pulmonary fibrosis: an open-label randomised

controlled trial

Hyesoo Kim1, Hyejin Jangl, Eun Young Kim2, Se Hyun Kwak2, Eunhye Lee2, Ji Soo Choi2, Min Kwang Byun3,
Chi Young Kim3, | Seul Yu4, Chang Youl Lee5, Chang Hoon Han6, Seon Cheol Park,6 Jae Ho Chung?, Ji Eun Parks,
Ji Won Park8, Song Yee Kim9, A La Wo09, G Raghul0, Sang Ha Kim4*, Moo Suk Park9*

v This trial was a multi-centre, open-labeled, investigator-initiated, randomised controlled clinical
trial conducted across eight university hospitals in South Korea between July 2021 to April 2024.
v The primary outcome was 28-day and 90-day all-cause mortality.

Courtesy of 1t author and Park MS
Confidential
Prepared in submission



Figure 1. Enrollment, randomisation, and follow-up.

Assessed for eligibility (n=107)

Met exclusion criteria (n=5)

Other interstitial lung disease suspected (n=4)
Age>88 (n=1)

Declined participation (n=2)

Randomised (n=100)

1 1
Pulse-dose corticosteroid (n=51) Non-pulse-dose corticosteroid (n=49)
Methylprednisolone* 10mg/kg for 3 days
1 Methylprednisolone 1mg/kg for 7 days
Methylprednisolone 1mg/kg for 7 days 1
1 Methylprednisolone 0.5mg/kg for 7 days
Methylprednisolone 0.5mg/kg for 7 days )
1 Methylprednisolone 0.25mg/kg for 7 days

Methylprednisolone 0.25mg/kg for 7 days 1
1 Prednisolone maintainance at 7.5 -10 mg for 2 months
Prednisolone maintainance at 7.5 -10 mg for 2 months

1 [}
Completed follow-up: Completed follow-up:
day 28 (n=50) day 28 (n=48)
day 90 (n=49) day 90 (n=47)
1 1
50 (28-day mortality) and 49 (90-day mortality) 48 (28-day mortality) and 47 (90-day mortality)
included in the intention-to-treat analysis included in the intention-to-treat analysis

Courtesy of 1t author and Park MS
Confidential

*Note that an equivalent dose of prednisolone could be used in place of methylprednisolone throughout the study. Prepared in submission



Table 2. Primary and secondary outcomes.

Pulse-dose

Non-pulse-dose

Between-group

. . . . : P-val
corticosteroid corticosteroid difference (95% CI) vaiue
Primary outcome
Mortality at day 28 5/50 (10.0%) 7/48 (14.6%) -4.6% (-17.6t08.4)  0.637
Mortality at day 90 12/49 (24.5%) 14/47 (29.8%) -5.3% (-23.1t0 12.5) 0.723
Secondary outcome
Mortality or lung transplantation at day 28 6/50 (12.0%) 12/48 (25.0%) -13.0% (-28.2t0 2.2) 0.161
Mortality or lung transplantation at day 90 20/49 (40.8%) 23/47 (48.9%) -8.1% (-29.4t0 10.8) 0.552
Admission to intensive care unit during 6/51 (11.8%) 12/49 (24.5%)  -12.7%(-28.2102.2) = 0.163
hospitalization
ECMO support during hospitalization 3/51 (5.9%) 5/49 (10.2%) -4.3% (-15.3t06.4)  0.669
Mechanical ventilation support during
N 5/51 (9.8%) 12/49 (24.5%) -14.7% (-29.81t0 0.2)  0.091
hospitalization
Median hospital fore fi isch
edian hospital stay before first discharge, ) 4159 45 31.7 [39.0] 75(-212106.25)  0.283

days

Data are n/N (%), mean [SD], and risk difference (95% CI).

Cl, confidence interval; ECMO, extracorporeal membrane oxygenation.

Courtesy of 1t author and Park MS
Confidential
Prepared in submission



SU M Im ary GNUH"

s AE-ILD
Not uncommon and poor prognosis irrespective of ILD subtypes

Exploration of pathogenesis
Development of universal definition and diagnostic criteria

¢ High dose corticosteroid in AE-ILD
Still weak evidence of efficacy based on current literatures
Non-IPF: improvement of clinical outcomes
IPF: inconsistent data
non-pulse high dose therapy, early tappering in clinical practice
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