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Case Study: Mr. D.S
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Mr. D.S

* 64 YEAR OLD MALE

e SLOWLY PROGRESSIVE COUGH AND DYSPNEA OVER LAST FEW YEARS, MORE FOR
THE LAST ONE YEAR

* BASILAR CRACKLES ON EXAM
e CXR SHOWED INTERSTITIAL OPACITIES
e REFERRED TO YOUR CLINIC FOR A FORMAL EVALUATION
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Broad/Simplistic categories of ILDs

ldiopathic
Pulmonary Fibrosis

Other ILDs

Interstitial Lung Diseases
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Survival differs in ILDs
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Treatment of non-IPF related ILDs

IMMUNOSUPPRESSIVE/CYTOTOXIC MEDICATIONS ARE USEFUL IN TREATING NON-IPF ILDs
INCLUDING CRYPTOGENIC ORGANIZING PNEUMONIA, HYPERSENSITIVITY PNEUMONITIS,
CONNECTIVE TISSUE ASSOCIATED ILD ETC.

= Corticosteroids

= Azathioprine

= Mycophenolate

= Cyclophosphamide

= QOthers
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Patients with IPF should generally not be treated
chronically with corticosteroids

Corticosteroids for idiopathic pulmonary fibrosis (Review)

Richeldi L, Davies HRHR, Spagnolo P, Luppi F

THE COCHRANE
COLLABORATION®
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Patients with IPF on prednisone and azathioprine are
more likely to die or be hospitalized than those on
placebo

1.0+
0.9-
0.8-
0.7-
0.6-

0.5
Combination therapy -

0.4-
I_I_l
0.3-

0.2+
0.1+
0.0

Probability of death or hospitalization

0 15 30 45 60

Weeks since Randomization

IPF Network NEJM 2012 i )
Stanford University



Nintedanib reduces rate of FVC decline in IPF patients
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Pirfenidone reduces the rate of decline of FVC
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Mr. D.S

* 64 YEAR OLD MALE

e SLOWLY PROGRESSIVE COUGH AND DYSPNEA OVER LAST FEW YEARS, MORE FOR
THE LAST ONE YEAR

* BASILAR CRACKLES ON EXAM
e CXR SHOWED INTERSTITIAL OPACITIES
* REFERRED TO YOUR CLINIC FOR A FORMAL EVALUATION
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Raj et al. Chest 2016
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Clinical Context - HRCT pattern

-
: |

cases of IPF,
CTD-ILD, HP etc.

EDiagnostic "

Not Diagnostic

Bronchoscopy, BAL and biopsy
(in selected cases)

Di ti : :
s I Surgical Lung Biopsy
Not Diagnostic
4
Multi-disciplinary discussion ‘
\ 4

Treat, follow, and revisit diagnosis as necessaryJ
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Clinical exam Is TH E most important tool in the
diagnosis of Interstitial Lung Diseases
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ILD from one etiology can present with different radiologic and
histopathologic patterns

RADIOLOGIC PATTERNS HISTOPATHOLOGIC PATTERNS
NSIP NSIP
Pattern Pattern

UIP Airspace UIP Pattern Organizing
Pattern pattern Pneumonia

Other Other

Patterns

Patterns
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ILDs from different etiologies share the same radiologic and
histopathologic patterns

RADIOLOGIC PATTERNS HISTOPATHOLOGIC PATTERNS
ulpP UlP
Pattern Pattern
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ILD Questionnaires

Date: Name: MR#

STANFORD

HOSPITAL & CLINICS

Stanford University Medical Center

Stanford University Medical Center
Center for Interstitial Lung Disease: New Patient Questionnaire

Stanford University






Radiographs and other workup as indicated

SEROLOGIC TESTING
= Rheumatoid factor
= Anti-Scl 70

= Eftc.

FORMAL RHEUMATOLOGY CONSULTATION

Stanford University



Agent* Source Disease
Microbes
Thermophilic actinomycetes Moldy plant materials Farmer's lung
Saccharopolyspora rectivirgula Maldy hay
(Micropolyspora faeni)

Thermoactinomyces vulgaris

Thermoaciinomyces sacchari
Bacillus subtilis

Aspergillus clavatus

Aspergillus versicolor

Aspergillus species

Penicillium casei

Penicillium frequentans

Penicillium chrysogenum
Cryptostroma corticale
Aureobasidium pullulans
Aureobasidium species

Alternaria species

Merulius lacrymans

Botrytis cinerea

Trichosporon cutaneum
Cephalosporium

Mucor stolonifer

Candida albieans

Mycobacterium avium-intraceilulare
Mixed ameba, fungi, and bacteria

Bacteria and fungi
Animnals
Avian proteins

Ral proteins

Gerbil proteins

Animal fur protein

Ox and pork protein

Mollusk shell protein

Fish

Wheat weevil

Silk worm larvae proteins
Plants

Soybean

Coffee

Lycoperdon species
Chemicals

Isocyanates

Anhydrides

Pauli’s reagent
Bordeaux mixture
Pyrethrum

Metals
Cobalt
Beryllium

Moldy hay, compost

Sugar cane residue

Detergent enzymes

Moldy grains

Animal bedding

Tobacco mold

Cheese mold

Moldy cork

Moldy wood dust

Moldy maple bark

Moldy sequoia dust

Contaminated water

‘Wood or wood pulp

Grape mold

Mold in Japanese homes

Sewage

Paprika

Saxophone mouthpiece

Contaminated water

Cold mist and other humidifiers,
air conditioners

Contaminated metal-working fluids
Bird excreta, blood, or feather

Rat urine or serum
Gerhil

Animal fur
Pituitary soufl
Mollusk shell dust
Fish meal dust
Flour

Silk worm larvae

Soybean hulls
Coffee bean dust
Puffballs

Paints, plastics
Plastics

Vineyard fungicide
Insecticides

Farmer's lung, mushroom-worker's
lung, composter’s lung

Bagassosis

Detergent-worker's lung

Malt-worker’s lung

Dog house disease

Tobacco-worker’s lung

Cheese-washer's lung

Suberosis

Woodworker's lung

Maple bark-stripper’s lung

Sequoiosis

Sauna-taker’s disease

Woodworker's lung

Dry rot lung

Winegrower's lung or Spiietlase lung

Summer-type HP

Sewage-worker’s lung

Paprika-splitter’s lung

Sax lung

Hot tub lung

Nylon plant or office worker's or air
conditioner’s lung, ventilation
pneumonitis

Machine-operator’s lung

Bird-breeder’s lung, bird-fancier's
lung, pigeon-breeder’s lung

Rodent-handler’s lung

Gerbil-keeper’s lung

Furrier’s lung

Pituitary snuff-taker’s lung

Qyster shell lung

Fishmeal-worker's lung

Miller’s lung

Sericulturist’s lung

Soybean-worker's lung
Coffee-worker’s lung
Lycoperdonosis

Paint-refinisher’s lung

Chemical-worker’s lung, plastic-
worker's lung, epoxy-worker’s lung

Pauli’s reagent lung

Vineyard-sprayer’s lung

Insecticide lung

Hard metal lung disease
Berylliosis

*The more frequent causative agents are listed in bold type.

Inhalational Exposures (Hypersensitivity Pneumonitis)
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Medications and Occupations

OCCUPATIONAL LUNG DISEASES
= QOccupational history
= ALL occupations

DRUGS
BROWSE NEWS ABOUT CONTALT

u w App Store
COI’ﬂITlOﬂ dI‘UgS. @\ﬁ The Drug-Induced Respiratory Disease Website
> Nitrofurantoin Phippe Camus 2012-v2

PNEUMOTOX  pascal Foucher - Philippe Camus 1997- v1

> Methotrexate Coson P BoNiad, Mo, A Forkon € Gt M PO M Couamiun L Jiendd

> Amiodarone ORUGS PATTERNS

> Etc st llalelclofelrlolnlifalxiciminolrlalr]sivfulviwixiy]z SEARCH
Abacavir v Koy Q
- — ? Advanced sepech
Abciximab
(e Jxr | 3 v NOTE LEGEND -
Acebutolol

2 LEGEND PATTERNS ?
= . ¥ |

Acenccoumarol LATEST NEWS

V] : -
Acetazolamide P
[N 8 E=3
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-
Mr. D.S: Additional history

 SMOKED 1 PACK/DAY UNTIL 15 YEARS AGO
e |INTERMITTENT WOODWORKING, BUT NOW WEARS MASK

e SOME MOLD IN BATHROOM IN HOME BUT OTHERWISE NO SIGNIFICANT MOLD
INFESTATION

. DOWN CLOTHING AND BEDDING AT HOME

. NO DIAGNOSIS OF A CONNECTIVE TISSUE DISEASE BUT COMPLAINTS OF JOINT PAIN IN
HANDS AND FEET WITHOUT ASSOCIATE SWELLING

* PHYSICAL EXAM DID NOT SHOW ANY EVIDENCE OF ACTIVE OR PAST CONNECTIVE
TISSUE DISEASE

Stanford University



Mr. D.S: Working Diagnostic Considerations

e |IDIOPATHIC PULMONARY FIBROSIS
e CHRONIC HYPERSENSITIVITY PNEUMONITIS
* RHEUMATOID ARTHRITIS ASSOCIATED CONNECTIVE TISSUE DISEASE

22 Stanford University



Mr. D.S

e THE CRP, ESR, ANA, ANTI ScL 70, SSA, SSB, MYOSITIS PANEL WERE ALL
NEGATIVE EXCEPT FOR SLIGHT ELEVATION IN RF AND A POSITIVE ANTI CCP

Stanford University
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Clinical Context + HRCT pattern

_____ q
I Eg.,certain Ipjagnostic Not Diagnostic
| cases of IPF,
cowo e o |
EDiagnostic II Bronchoscopy, BAL and biopsy I
I (in selected cases) :
[Not Diagnostic
Diagnostic | . .
€ | Surgical Lung Biopsy

Not Diagnostic

Y

Multi-disciplinary discussion

Y

Raj et al. Chest 2016 Treat, follow, and revisit diagnosis as necessaryJ
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HIGH RESOLUTION CT CHEST

VARIOUS PATTERNS
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CT Chest: Usual Interstitial Pneumonia Pattern

Raghu G, et al. AJRCCM 2018;198:e44-68.
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CT Chest: Probable Usual Interstitial Pneumonia Pattern

Raghu G, et al. AJRCCM 2018;198:e44-68.
Stanford University



CT Chest: Indeterminate Pattern

A %

Raghu G, et al. AJRCCM 2018;198:e44-68.
1 University



CT Chest: Alternative Diagnosis Pattern

Raghu G, et al. AJRCCM 2018;198:e44-68.
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HIGH RESOLUTION CT CHEST

INTERSTITIAL LUNG DISEASE PROTOCOL
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Conventional vs High Resolution CT

CONVENTIONAL HIGH RESOLUTION CT
-
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Prone vs. Supine Images

Stanford University



R
roes

\\-. e T
A X
Lt c ol
. ,"‘54 r.’ 4 .»‘-'q
-~

trapping
IS better

appreciated
on expiratory |
TNETES




Mr. D.S: HRCT Images
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Mr. D.S: HRCT Images
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Mr. D.S: HRCT Images
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Mr. D.S:

e CT CHEST SHOWED AN INDETERMINATE UIP PATTERN
e NOT HELPFUL IN NARROWING THE DIFFERENTIAL DIAGNOSIS

Stanford University



Mr. D.S: Working Diagnostic Considerations

 IDIOPATHIC PULMONARY FIBROSIS
e CHRONIC HYPERSENSITIVITY PNEUMONITIS
e RHEUMATOID ARTHRITIS ASSOCIATED CONNECTIVE TISSUE DISEASE

39 Stanford University



Mr. D.S:

* REFERRED TO RHEUMATOLOGY

e THE PATIENT DID NOT MEET CRITERIA FOR CONNECTIVE TISSUE DISEASE AND
RHEUM RECOMMENDED TO DIAGNOSE AND TREAT THE ILD AS IF IT WAS NOT RELATED

TO A CONNECTIVE TISSUE DISEASE

Stanford University



Clinical Context + HRCT pattern

————— =
I Eg.,certain Ipjagnostic Not Diagnostic
| cases of IPF,
CTD-ILD, HP etc. | 4 v A
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Diagnostic I Bronchoscopy, BAL and biopsy 1
-: (in selected cases) :
\ [ M J
Di ti . .
iagnostic
ek I Surgical Lung Biops
Not Diagnostic
2
Multi-disciplinary discussion ‘
2
- Treat, follow, and revisit diagnosis as necessar _J L
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Bronchoscopy, lavage and biopsy

Stanford University



Clinical Context + HRCT pattern

_____ q
I Eg.,certain Ipjagnostic Not Diagnostic
| cases of IPF,
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Surgical Lung Biopsy

THoORAcoOscoPIC (VATS) LUNG Blopsy

= 3incisions (5-10 mm)

= Access to all aspect of the chest

= Favored approach if patients will tolerate anesthesia

POSTOPERATIVE CARE

= Chest tube in place (overnight

= Majority are home in 1-2 days (>90% in our practice)
= Primary concern is air leak

Stanford University



Reported Mortality (%)

Mortality following surgical lung biopsy

801

40-

|Primarily patients without risk factors | Mixed Population |Primarily patients with risk factors

Raj et al. Chest 2016
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Mr. D.S:

e REFERRED FOR A SURGICAL LUNG BIOPSY (VATS)
e UNEVENTFUL PROCEDURE AND RECOVERY

Stanford University



Mr. D.S: Surgical Lung Biopsy
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Clinical Context + HRCT pattern

_____ q
I Eg.,certain Ipjagnostic Not Diagnostic
| cases of IPF,
CTD-ILD, HP etc.
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Agreement on the final diagnosis increases with multidisciplinary

discussion
a 1 - 91 ILD PATIENTS
3 09 - STEP 1
50 0.8 - =  Expert clinicians and radiologists independently
07 reviewed HRCT
._,-E, 0.6 = Opinion: Definite, probable, possible and not UIP
E 0'5 STEP 2
S 0'4 mStepl = Clinicians and radiologists reviewed HRCT with clinical
e information
@ 0.3 MStep2 . No discussion between participants
Ep 0.2 W Step3 STEP 3
» 0.1 = Clinician and radiology conference; discussed results
L 0 W Step 4 with each other 7
g Step5 STEP 4
Eu' = Conference: Clinicians, radiologists and pathologists

discussing cases and their diagnoses
STEP 5

= All discussants tried to reach a consensus diagnosis

Flaherty et al. AJRCCM 2004
Stanford University



Stanford Multidisciplinary Interstitial Lung Disease
Conference

PULMONARY MEDICINE
e THORACIC RADIOLOGY
e PULMONARY PATHOLOGY
* RHEUMATOLOGY
LUNG TRANSPLANT
THORACIC SURGERY
CLINICAL RESEARCH

Stanford University



Mr. D.S: Final Diagnosis

CONSENSUS MULTIDISCIPLINARY DIAGNOSIS: IDIOPATHIC PULMONARY FIBROSIS

Stanford University



Clinical Context + HRCT pattern

_____ q
I Eg.,certain Ipjagnostic Not Diagnostic
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Mr. D.S: Clinical Course

e STARTED ON ANTI-FIBROTIC MEDICATIONS
* TOLERATED WELL EXCEPT FOR MILD AND MANAGEABLE SYMPTOMS

Stanford University



Mr. D.S: Clinical Course

QUALIFIED FOR, AND ENROLLED IN A TRIAL FOR NOVEL THERAPEUTIC AGENT FOR
IDIOPATHIC PULMONARY FIBROSIS

Stanford University



Mr. D.S: Clinical Course

e STABLE FOR 3 YEARS, AND THEN PROGRESSED CLINICALLY

e RECEIVED A DOUBLE LUNG TRANSPLANT AND DOING WELL 1 YEAR
POSTOPERATIVELY

Stanford University



Questions
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