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Interstitium

Pulmonary artery

Alveolar
duct

"Pleura

Alveolar sac Interstitium

i Pulmonary veins

! . : space between the epithelial & endothelial
Lymphatics

Bronchovascular bundle basement membrane

{(Pulmanary artery, Bronchiole)
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Case 1

M/ 62

CC: cough, sputum, dyspnea

sHory

ex smoker : 108 & Z=Ct
PHx : DM/HTN/TBc/hepatitis(-/+/-/-), & & &(+)

m ROS : C/S(+/+), dyspnea, mMRC 2
arthralgia(-), dry mouth/eye(%/-), Raynaud phenomenon(-)
skin rash(-), photosensitivity(-)

m P/Ex : whole lung inspiratory crackles(+)

m Lab : FANA: 1: 160 - ENA profile: negative
ANCA, C3,C4, Anti-ds DNA, Ig A/M/G : negative
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Case 2

m F/ 71

m CC: cough, sputum, dyspnea

Pl : 20062 exertional dyspneaZ LH-& Gt04 VATS lung Bx Al &,
UIP pattern 2A 22 |PF & tt = SZet Xl& 80| local f/u =
S5 & Aot LA

A
Never smoker
PHx : DM/HTN/TBc/hepatitis(-/-/-/-)
ROS : C/S(+/+), dyspnea, mMRC Il
arthralgia(-), dry mouth/eye(-/-),
Raynaud phenomenon(-)
skin rash(-), photosensitivity(-)
m Lab : FANA, ANCA, C3,C4, Anti-ds DNA, Ig A/M/G
RF/anti CCP
: All negative
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m 2016.72 2 H Pirfenidone & ot™ A stable ot Al AILHE =
20178 A= arthralgia 46t 1), RF/ anti CCP (+) £
conversion & 23 S0lElA LHAFHIA RA &G E

m Final Dx: RA-ILD (UIP pattern)

e
Uz

m Plan : pirfenidone & £ =&
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Case 3

m M/ 62

m CC: dyspnea, pleuritic chest pain
m Pl:33F 82HE dyspnea 24, LA 102 &2 H Lt pleuritic chest
l:ll-/\ 6|‘O:| LH 22|

m HE S0 &2
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Case 4

m F/ 35, pregnant
m CC: Cough, dyspnea, mMRC 3 (onset: 3 weeks ago)

After 3 years

Am J Respir Crit Care Med 2014; 190: 706-708
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Case 5

m M/ 57
m CC: Fever

m Pl:

38 & ColoncaZ == = f/u Srecur 2ALE
FOLFOX(oxali, 5-FU, LV)O 2 &2t /| Al &

4C, #1 oxaliplatin £ = fever 2 Mot &2 M S
fever s M &E®H LIHAl &€& Al (5-FU, LV)S SFHot=
8C Al = F/U CTUIAl Of &t AEQE ol g

Med Princ Pract 2012; 21: 89-92
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Acute (days to weeks)

C li n i Ca l Eva l u ati O n AIP, AEP, Nonfibrotic HP, COP

Subacute (weeks to months)

Sarcoidosis, drug induced ILD, COP,
CTD-ILD, alveolar hemorrhage

o Symptoms Chronic (months to years)

- Dyspnea IPF, sarcoidosis, fibrotic HP

- Cough, hemoptysis, wheezing - CHEST oced

- Associated symptoms T et |
m Medical history - '

- medications/ comorbidity (CTD)
m Smoking history

- ever vs. never / how much

1.

Y& N Y& N Y& N
. Heart disease. oo Momedeoss 0 O Poegmon 0o
m Exposure history ol -
Diabetzs oD Tabercuoss oo Bloddats oo
disease oo Kdvydseme 0 O Primonary
oke 00 woheywes OO0 ‘weesn 00
e 00 Soodinu 0 O  Hethive 0D
Geitanmation O O Py OO0 Fuloieings 0 0O

- home / work / avocational/infectious

Y5 N0 YES NO
Weightioss O O  mheechngensin 0 [ Handukers oo
he : Ofckysalonvg 0 [ Fotwkgselig 0 0  Meties 0 0O
m Family history Sooph e s e——
Dyeyserdymosth 0 0 Sisng oo Jintpanarsweling 0 0

- pulmonary disease/ autoimmune disease/ other CHEST | @iz
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Physical examination

Muscle Weakness Gottron’s Papules_
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Laboratory Testing - Blood testing

m Biochemical tests to evaluate hepatic & renal function

m Hematologic test to check for evidence of anemia, polycythemia,
leukocytosis, or eosinophilia

m Urinalysis

m *thepatitis serology, HIV

m Rheumatology lab: ANA, RF, CCP, anti-synthetase Ab(Jo -1),
anti-dsDNA, anti-Sm, anti-RNP,
Sjogren’s Ab (55-A/B)
Scleroderma Ab(Scl -70, centromere)
CPK, aldolase, anti-MDA-5, overlap Abs

m Pulmonary hemorrhage lab: Anti GBM Ab, ANCA, ANA,

Antiphospholipid Ab
m Serologic test for HP Ab based on potential Ag

UpToDate, May 2025
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m Assessment of the severity and pattern

m Restrictive defect
: M/C, reductions in lung volumes « dz progression

m Obstructive defect
: Sarcoidosis, LAM/PLCH, HP, CPFE, constrictive bronchiolitis

m DL,
: Reduction is common, but nonspecific
not correlate well with dz Px, unless DL, <35%
Longitudinal changes to assess dz progression or regression

UpToDate, May 2025
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Laboratory Testing - Radiology assessment

Encounter chest CT Are any of the following present Y Typical
with findings of or are dominant findings? Confirm Is there / ulp
diffuse interstitial :Consolidation/GGO/nodules/Cyst | N, | reticulationc | Y» honeycombing \
lung disease s/Mosaicism/Upper lung subpleural/basa ? N Probable UIP

distribution/Peribronchovascular l

distribution predominance?

Indeterminate for UIP
Y
Consolidation GGO s AE Mosaicism Cyst Peribronchovascular Upper lung Nodule
distribution distribution
| |

AlIP, cNSIP, HP, LIP OP, HP,
Pulmonary DIP, PJP, Asthma, LAA;\ Sarcoidosis Sarcoidosis,
hemorrhage, PAP BO LCH. RB-ILD,
Pneumonia PJP PPFE

Clinical Imaging 2022; 88: 45-52
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m Acute: cute EP, DAH, malignancy, infection
m Subacute/chronic
: sarcoidosis, HP, PLCH, infection

m No established role in the assessment of progression/response to Tx
UpToDate, May 2025
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LabOratOry TeSting — Bronchoscopy 2

|. Normal Adults (Nonsmokers)

BAL Differential Cell Counts

Alveolar macrophages

Lymphocytes (CD4+/CD8+ = 0.9-2.5)

Neutrophils
Eosinophils

Squamous epithelial*/ciliated columnar epithelial cells'

>85%
10-15%

<3%

<1%

<5%

Lymphocytic cellular pattern

Eosinophilic cellular pattern

Neutrophilic cellular pattern

>15% lymphocytes
Sarcoidosis
Nonspecific interstitial pneumonia (NSIP)
Hypersensitivity pneumonitis
Drug-induced pneumonitis
Collagen vascular diseases
Radiation pneumonitis
Cryptogenic organizing pneumonia (COP)
Lymphoproliferative disorders

>1% eosinophils
Eosinophilic pneumonias
Drug-induced pneumonitis
Bone marrow transplant
Asthma, bronchitis
Churg-Strauss syndrome
Allergic bronchopulmonary aspergillosis

Bacterial, fungal, helminthic, Pneumocystis infection

Hodgkin's disease

>3% neutrophils
Collagen vascular diseases
|diopathic pulmonary fibrosis
Aspiration pneumonia
Infection: bacterial, fungal
Bronchitis
Asbestosis
Acute respiratory distress syndrome (ARDS)
Diffuse alveolar damage (DAD)

Am J Respir Crit Care Med 2012; 185: 1004-1014
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LabOratOry TeSting — Bronchoscopy 3

Acute interstitial pneumonia(AIP) Neut TT

Idiopathic pulmonary fibrosis(IPF) AMT NeulT

Desquamative interstitial pneumonia(DIP) / AM (heavily pigmented) ﬁ

Respiratory bronchiolitis-ILD

Organizing pneumonia Ah¢ lymphT, NeutT

Eosinophilic pneumonia Eosino > 25%

Sarcoidosis LymphTT, CD4:CD8 ratio> 3.5

Hypersensitivity pneumonitis Lymph TT

Diffuse alveolar hemorrhage Hemosiderin-laden macrophages, red blood cells

Diffuse-induced pneumonitis Variable Lymph/ Neut

Pulmonary infections Neut (suppurative, bacterial)TT, Lymph (viral)TT , Eosino (parasitic)TT
Lymphangitic car, avelolar cell car, pul. lymphoma Malignant cells

Pulmonary alveolar proteinosis Cloudy BAL fluid ¢ milky to light brown appearance, PAS+ amorphous debris
Lipoid pneumonia Oily layer on surface of BAL fluid, lipid-laden macrophages

Pulmonary Langerhans’ cell histiocytosis Increased CD1+ Langerhans’ cells > 5%

Asbestosis-related pulmonary dz Dust particles, ferruginous bodies

Am J Respir Crit Care Med 2012; 185: 1004-1014
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Laboratory Testing - Lung siopsy (TBLC)

m Observational, retrospective cohort study
2011.3 -2017. 9, Single center(ltaly), 699 ILD pt
Deeply sedated, Intubated c a rigid tracheoscope
under fluoroscopic guidance + Fogarty balloon for bleeding
- 3.3 Bx/pt, 4.57mm (shortest axis)
Diagnostic yield: 87.8(pathological) ~90.1% (MDD)
different sites(than 1 site)
| Fvc <50%, DLCO <35%
Cx: PNX(19.2%, 134)-> chest tube (70%, 94)
bleeding(12.4%, 87) (mild 29/moderate 53/severe 5)
death (0.4%, 3)

BMC Pulmonary Medicine 2019; 19: 16
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Laboratory Testing - Lung siopsy (TBLC)

m CHEST Guideline and Expert Panel Report
- TBC can be used to provide Bx for MDD Dx (weak, very low quality)
Diagnostic yield: 80% for TBC vs 95% for SLB
- At least 2 different sites (weak, low quality)

- Bx with the tip of the cryoprobe located 1cm from the pleura
(consensus-based statement)

- Use of fluoroscopy (consensus-based statement)
- Bronchial blocker either through an endobronchial tube
or rigid bronchoscope(consensus-based statement)

- Small cryoprobe(1.9mm) rather than a large cryoprobe(2.4mm)
(consensus-based statement)

Chest 2020 ; 157: 1030-1042
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Laboratory Testing - Lung Biopsy (TBLC)

= 2010.10-2020.10, 43 Studies(n=4550), TBLC(n=2824), SLB(n=1814)

a) Diagnosis Authors, year, reference Statistics for each study Event rate and 95% C| TB LC
lative
TBLC Event L<_1w_er U_pp_er Re . .
rate  limit  limit weight - B leed 'I n
Histological HERMAMDEZ-GONZALEZ et ol. (2015) [43] 0.788 0.617 0.895 —& | 517 g o
RAVAGLIA et ai. (2016) [60]# 0.828 0.781 0.867 ] 6.83 1 ( )
LENTZ et al. (2018) [47] 0442  0.350 0.539 - 6.62 mi ld 29 ° 9/)
COOLEY et al. (2018) [26] 0680 0.614 0.757 = 6.75 [0
HAGMEVER et al. (2019) [30] 0.820 0703 0.897 - | s moderate (9 . /))
HARARI et al. (2019) [29]# 0.877 0.780 0.935 & 555 0
ROMAGNOLI ef al. (2019) [62] D.810 0588 0.927 —= | 43 severe ( 1. 6/))
SAMITAS et al. (2019) [15] 0.800 0.667 0.889 —= 5.66
CHO et al. (2019) [24]# 0.850 0.704 0.931 - | 506 - P NX 9 . 2%
ABDELGHANI et af. {2019) [28] 0.925 0.792 0.976 —&| 405
TROY et al. (2020} [61] 0.908 0.809 0.958 &/ 515 ( 1 0 )
ABURTO et al. (2020 [38]# 0.805 0.752 0.849 | 6.81 CheSt d rai nage 5 . 6%’
BOMDUE et al. (2020) [35]# 0.840 0.743 0.904 - | 600
KOSLOW et al. (2020) [34]# 0533 0444 0621 I 6.69
PAJARES et al. (2020) [36]# 0.548 0460 0.633 6.71
GNASS et al. (2020) [39]% 0.789 0.705 0.855 - 6.45 S LB
WANG et al.(2020) [37]# 0.686 0.568 0.783 - 6.28 .
W o7 s - - recurrent/persistent
b}  Diagnaosis Authors, year, reference Statistics for each study Event rate and 95% CI P NX 5 5(y
Event Lower Upper Relative * 0
S rate - limit  limit weght | - pneumonia/empyema 2.1%
Histological  KAYATTA ef al. {2013} [53] 0.997 0960 1.000 9.1 °
POMPEQ et al. (2013) [48] 0.967 0.798 0.995 11.51
MORRIS et al. (2014) [54] 0.742 0.624 0.833 -= 15.40
BAGHERI ef al. (2015) [55] 0.947 0.813 0.987 =& 1329 :
RAVAGLIA. et al. (2016) [60] 0987 0948 0.997 1338 30 day morta llty
JEOM et al. (2018) [59] 0.986 0813 0.999 9.11 o) 0,
ROMAGMOLI et al. (2019) [62] 0571 0360 0.760 —i— 14.80 TLBC 006/) VS SLB 1 07/0
CHERCHI et ol. (2020) [51] 0.980 0923 09495 13.36
0853 0.847 0.987

Eur Respir Rev 2022 ; 31: 210280
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Diagnostic Process

Perform Hx & P/EX, including assessment of:

- Sx onset (acute/subacute/chronic)

- Occupational & Environmental exposure Hx including smoking hx
- Hx of CTD

- Family Hx

- Medication Hx

- Hx of RTx/Cancer

- Signs of systemic inflammation & other extrapulmonary dz

Imaging: CXR, CT, compare results with any prior imaging to assess evolution or progression
PFT: compare results with any prior PFT to assess evolution or progression

Lab test:
- CBC, basic metabolic panel, LFT, U/A
ANA, RF, CCP,
appropriate other serologies ( ANCA, CPK, Aldolase, myositis/antisynthetase Ab Panel,
ds DNA, SSA/SSB,
anti SLC 70/anti centromere)

UpToDate, May 2025



" S T
MEDICINE

Are there any likely environmental or iatrogenic etiologies?
(drug toxicities (bleomycin, immune checkpoint inhibitors..), RTX,
Inhaled organics (hay, grains, humidifiers, indoor pool, feathers, molds),
Inhaled inorganics(silica, asbestos, beryllium, coal)

Y N

- Remove identified cause

- Temporary systemic glucocorticoid
Tx may be appropriate,
depending on Dz severity & etiology

- Is there clinical recovery?

Y N
No further Does the patient have suspected extrapulmonary dz?
Diagnostic steps (CTD, vasculitis, extrapulmonary sarcoidosis)

are necessary

UpToDate, May 2025
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Y N

- Obtain serologies for CTD & myositis,
if not already performed
- Obtain Bx of affected extrapulmonary
site (skin, muscle, kd, LN)
- Is the Dx of a specific systemic dz confirmed?

Y N
Further. MDD with radiology to assess radiologic pattern &
evaluatlon.& Mx consider additional Dx steps
as <‘=\PPr°P”f:\te Is there a relatively confident clinic-radiologic Dx of:
for underlying dz IPF/Chronic HP/other IIPs (NSIP, DIP, COP)

UpToDate, May 2025



" S T
MEDICINE

Y N
Are the clinical & radiologic findings suggestive of
sarcoidosis, berylliosis, acute HP, lymphangitic
carcinomatosis, PLCH, or eosinophilic pneumonia?

Proceed with
therapy based
on empiric Dx

Y N

BAL, TBB + EBUS
Is a Dx established based
on the results?

Y N
Further Surgical lung Bx/Cryo-TBB, if the patients is a
evaluation & Mx candidate based on dz severity & other comorbidities

as appropriate

for underlying dz X .
Consensus Dx based on MDD, including

thoracic radiology & pulmonary pathology

UpToDate, May 2025
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Summary

m A history, physical examination, autoimmune serologies, and
Chest CT are essential components of evaluation that should be
performed in all pts presenting with a new ILD.

m BAL cellular analysis has a role in specific situations.

m The most important distinction in ILD classification is between IPF
and non-IPF ILDs.
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Summary

m All available data should be considered within a multidisciplinary
discussion, which is considered the gold standard for ILD Dx
and can provide additional information on the anticipated disease
behavior and expected response to therapy.
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