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Diagnosis

1 Historyof sufficientexposureto dust, in timeand
Intensity/ either occupationalor
environmentalmarkersof exposure

2 Compatibleradiologicalfeatured structural
pathologyconsistent

3 EXxclusiorof other competingdiagnosis
/confoundergdiseaseghat mimic
PNeumoconiosis
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andintensity/ either occupationalor
environmentalmarkersof expousure
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Bronchoalveolar Lavage in the diagnhosis and
management of Interstitial Lung Disease

TABLE 5. (BAL Cell Patterngin ILD
Lymphocytic Pattern  Neutrophilic Pattern = Eosinophilic Pattern

(=15%) {(=5%) (=3%) Plasma Cells Mast Cells
Sarcoidosis Infection EP HP HP
HP ARDS Drug-induced ILD Drug-induced ILD Drug-induced ILD
CBD AIP Churg-Strauss Chronic EP IPF
syndrome
CVD-associated ILD  COP Hypereosinophilic Malignancy CVD
syndrome
Drug-induced ILD DIP Parasitic infestations  COP Ccop
Radiation pneumonitis  IPF IPF Infection (Legionella, EP
Pneumocystis)
TP (NSIP-cellular, CVD-associated [ILD  CTD-associated ILD Malignancy
COP, IPF)
Inflammatory bowel Drug-induced ILD Preumocystis Sarcoidosis
disease pneumonia
Occupational fung HP
disease
Mycobacterial Occupational lung
infection disease
Viral pneumonia Sarcoidosis

Aspiration pneumonia

Keith C Meyer. Clin Pulm Med 2007, 14: 185
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Significance of Bronchoalveolar Lavage for the
Diagnosis of Idiopathic Pulmonary Fibrosis

Shinichiro Ohshimo!, Francesco Bonella', Ai Cui', Martin Beume?, Nobuoki Kohno?, Josune Guzman?,
and Ulrich Costabel'

Rationale: According to the 2002 ATS /ERS Consensus Classification,
a confident dlagnosis of Idiopathic pulmonary fibrosis (IPF) without
surgical lung blopsy Is made with consistent dinical/physiological
findings and the typical features on high-resolution computed
tomography (HRCT). Bronchoalveolar lavage (BAL) and/or trans-
bronchial blopsy, one of four majorcriteria in the 2000 ATS/ERS IPF
Statement, was no more essential in the dlagnostic algorithm of
2002 ATS/ERS Consensus Classification,

Objectives: To evaluate the additional utllity of BAL for the diagnasis
of IPF,

Methods: A total of 101 patients with suspected IPF on HRCT were
studied. Twenty-seven patients were excluded because of lack of
functional impairment (n ~ 20), an underlying condition causing
fibrosks (n -~ 5), or a clinical history Inconsistent with IPF (n - 2).
The remaining 74 patlents met all the criteria recommended in the
2002 ATS/ERS Consensus Classification for making a diagnods in
the absence of surgical biopsy. The final diagnosis was made with
further examinations, induding pathological analysls, in patients
who showed Inconsistent findings for IPF on BAL

Measurements and Main Resuifts: A cut-off level of 30% for lympho-

cytes In BAL demonstrated a favorabDIe disCrIMINAtive power Tor the
E%nos!s E !E SIX of the 74 paﬂenE B75) showed alympRocﬁosls
0 or greater in BAL. Their final diagnoses were idiopathic

nonspedfic interstitial pneumonia (n ~ 3) and extrinsic allergic
alveolitis (n ~ 3). The change in perception of the diagnosis was
valldated by a surgical biopsy In two cases and by subsequent
outcome in four cases.

Conclusions: BAL lymphocytods changed the diagnostic perception
in six of 74 patlents who would have been misdiagnosed as having
IPF without BAL.

AJRCCM 2009, 179: 104347



Bronchoalveolatavagen Occupational
LungDiseases

Table 5 Bronchoalveolar Lavage Data on Pneumoconioses—Pulmonology Research Centre

Total Cells x 10* Macrophages % Lymphocytes % Neutrophils % Eosinophils % CD4:CD8

202+123 68.2+ 22 22+126 12.8+156.2 02+06 1+09

-, e o

C Robalo Cordeiet al. SenRespirCritCareMed 2007, 28 : 50613



Bronchoalveolar Lavage In Interstitial Lung

Disease

Tabl@@nchoalveolar lavage findings
Bronchoalveolar lavage finding Diagnosis
Peumocystis carini, fungi, CMV transformed cells Opportunistic infections
Milky effiuent, PAS-positive noncellular corpuscles, amorphous debris, foamy macrophages Alveolar proteinosis
Hemosiderin-aden macrophages, intracytoplasmic fragments of red blood cells in macrophages, free red

blood cells Alveolar hemorrhage syndrome
Malignant cells of solid tumors, lymphoma, leukemia Malignant infiltrates
Dust particles in macrophages, quantifying asbestos bodies Dust exposure
Eosinophils >25% Eosinophilic lung disease
Positive lymphocyte transformation test to beryllium Chronic beryllium disease
CD1 posttive Langerhans cells increased Langerhans cell histiocytosis

CMV, cytomegalovirus; PAS, periodic acid-Schiff

Costabel et al. CurrOpinPulmMed 2001, 7: 258261



Occupational

J.C. S., male, 62 years -old
Progressive dyspnea and fatigue
Restrictive ventilatory defect

Professional contact with Asbestos

Diseases







Occupational Diseases

|dentification of asbestos bodies > 1/ml

C Robalo Cordeiet al. SenRespiCritCareMed 2007, 28 : 504613



Diagnosis

2 Compatibleradiologicalfeatured structural
pathologyconsistent

A ILO XRayclassification




Silicosis

ChiChiu Leung, Ignatius Tak Sun Yu, Weihong Chen

Notes and further scale divisions

Small opacities (<1 cm)

Four-point major scale for profusion

0 0/-,0/0,0/1
1 1/0,1/1,1/2
2 2/1,2/2,2/3
3 3/2,3/3,3/+
Round shape and size
P =1.5mm
q 1.5-3mm
r 3-10 mm
Irregular shape and size
S <1.5mm
t 1.5-3mm
U 3-10 mm
Large opacities (>1 ¢cm)
A <5cm
B 5 cm to the size of the right upper zone
@ Bigger than the right upperzone

Grades given on the basis of comparison with standard films. Classifications from
the International Labour Organization.®

Table 2: Radiographical classification of silicosis

Lancet 2012; 379: 2008-18




Diagnosis

2 Compatibleradiologicalfeatureg structural
pathologyconsistent

A ILO XRayclassification
Breader

A Digitalchestimages
ILOclassificatiof?

A HRCT scan
more sensitivein specificfeatures differential diagnosis
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Comparison of chest radiography and high-resolution computed
tomography findings in early and low-grade coal
worker’s pneumoconiosis

Ahmet Savranlar®*, Remzi Altn®, Kamran Mahmutyazicioglu?, Hiseyin Ozdemir?.
Levent Kart®. Tiilay Ozer?. Sadi Giindogdu?

Table 1
Comparison between chest radiography and HRCT according to profusion
and shape of the lesions

Profusion Shape Number of HRCT + HRCT — Discordance

patients rate
Normal
0/0 Total 10 6 4 6/10 (60%)
Early pneumoconiosis
01 Rounded 4 2 2
Imegular 2 1 1
Total 6 3 3
1/0 Rounded 6 - 2
Iegular 2 1 1
Total 8 5 3
11 Rounded 14 10 4
Iregular 5 3 2
Total 19 13 6
Total 33 21 12 12/33 (36%)
Low-grade pneumoconiosis
12 Rounded 12 11 1
Imegular 4 3 1
Total 16 14 2
272 Rounded 6 6 0
Imegular 2 2 0
Total 8 8 0
Total 24 22 2 2/24 (8%)

European Journal of Radiology 51 (2004) 175-180



Diagnosis

2 Compatibleradiologicalfeatureg structural
pathologyconsistent

A Multidetector CT

A Lowdose HRCT
Lungcancerscreening

A MRI

Distinguishbetweenprogressivanassivdibrosisandlungcancer

A PET scan

Differentiateactiveinflammationandlungcancerfrom chronic
changes




MDCT Findings of Denim-Sandblasting-Induced
Silicosis: a cross-sectional study

Cihan Akgul Ozmen*!, Hasan Nazaroglu!, Tekin YildizZ, Aylin Hasanefendioglu Bayrak’, Senem Senturk’, Gungor Ates?
and Levent Akyildiz2
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Figure 1 The areas under the curve (AUC) for the duration of exposure to denim sandblasting (line) and the latency period (dashed line)
were 0.703 and 0.683, respectively.

Conclusions: The duration of exposure and the latency period are important for development of silicosis in denim
sandblasters. MDCT is a useful tool in detecting findings of silicosis in workers who has silica exposure.

Ozmen et al. Environmental Health 2010, 9:17
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Figure 2 a, b - Diffuse centrilobular nodules on 5-mm-thick re-
constructed axial (a) and coronal maximum intensity projection
(MIP) images (b) in a 24-year-old man who worked as a denim
sandblaster for 48 months.

Figure 3 a, b - Coronal (a) and sagittal (b) reconstructed comput-
ed tomography images showing the predominance of nodules
located in the upper lobes and peripheral regions of the lungs in
a 29-year-old man who worked as a denim sandblaster for 20
months.

Conclusions: The duration of exposure and the latency period are important for development of silicosis in denim
sandblasters. MDCT is a useful tool in detecting findings of silicosis in workers who has silica exposure.

Ozmen et al. Environmental Health 2010, 9:17




Diagnosis

3 Exclusiorof other competingdiagnosis
[ confoundergdiseaseghat mimic
PNeumMoconIiosIs

A IPF (smokingelatedandother ILD), CTDnfections
(miliarytuberculosisfungal), Carcinomatosis X

A Confounders
Cigarettesmoking

Granulomatouglisease
X
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Diagnosis

7

Physical examination

Medical history

Pulmonary function tests -
Arterial blood gas

Chest X-ray- posteroanterior
and lateral

v

CT scan of the chest

Respiratoryllness
Pastmedicalhistory
Occupationahistory
Smokindhistory

Spirometrylungvolumes, DLCO



ClinicalCase

A A.C.E, male, 6fearsold
A Granitelstonework

A Diagnosid2 yearsago
A Dispnoea

A Cracklen inspiration
AFVC 51%, DLCO 58%
A Clinicallystable

A Notreatment



1200 kV
8250 mA




ComplicationsConditionsassociated

A Silicosis
Tuberculosis X

A Coalg 2 NJ B&URECoNiosis
cRheumatoicshadows / b LJt slyndronag

A Asbestosis
LungcanceyPulmonaryHipertension



Silicosis
ChiChiu Leung, Ignatius Tak Sun Yu, Weihong Chen

Panel: Conditions that have been associated with
silica exposure

Silicosis

» Chronicsilicosis*®**

+ Accelerated silicosis*
+ Silicoproteinosis*

Infections

+ Tuberculosis (pulmonary and extrapulmonary)**=*

«  Other mycobacterial, fungal, and bacterial lung infections
(usually with silicosis)***

Airway disease
+ Chronic obstructive pulmonary disease'®4*#

Malignant disease

+ Lung cancer®4=

»  Gastric, oesophageal, and several others (possible
association)*

Autoimmune diseases
+ Scleroderma®=®
+ Rheumatoid arthritis***®

Renal diseases
« Chronic renal disease®®

Lancet 2012; 379: 2008-18



Silicosis

ChiChiu Leung, Ignatius Tak Sun Yu, Weihong Chen

Notes

LTBI periodic screening®

Tuberculin skin test™®

Interferon-vy release assay (eg, T-SPOT.TB)**

LTBI treatment*

Isoniazid for 6-12 months

Rifampicin for 3-4 months

Isoniazid and rifampicin for 3 months
Tuberculosis screening

Periodic chestx-ray screening in areas with
high prevalence

Bacteriology when clinically suspected

Rapid molecular testing
Tuberculosis treatment

Usual anti-tuberculosis drugs with directly
observed therapy

Cutoff of 10 mm
Possible interference from BCG vaccination
Booster effect on serial testing

T-SPOT.TB predicted tuberculosis more accurately than did the
tuberculin skin test in patients with silicosis in one study"*

Recommended regimen
Alternative regimen

Alternative regimen

Compare serial films and look for features such as cavity,
effusion, consolidation, and rapid or focal deterioration

Smear not sensitive enough

Culture takes time, but more sensitive than is smear
Identification required to exclude other mycobacteria
Drug susceptibility assays when drug resistance suspected

For rapid diagnosis and detection of rifampicin resistance

Extended duration of 8 months recommended (to reduce
chance of relapse)'=

LTBI=latent tuberculosis infection. *Frequency depends on risk of infection.

Table 3: Recommended measures for detection and treatment of LTBI and tuberculosis in patients
with silicosis

Lancet 2012; 379: 2008-18




Treatment

A No provencurativetreatment for silicosis
exists

A No evidencethat anyinterventionaltersthe
courseof asbestosis



Silicosis Treatment

A InhalatoryTherapy

Alluminium
Tetrandrine
Polivinytpyridine-N-oxide

A Wholelunglavage
A Steroid¢Immunossupressof®irfenidone(?)
A 02

A LungTransplant



THE TREATMENT OF SILICOSIS BY
ALUMINUM POWDER*

By D. W. Crombie, M.D., C.M,,
J. L. Blaisdell, B.Sc., M.D. and
G. MacPherson, M.A,

Can. M. A.J.
April 1944, vol. 50
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ALUMINUM VS. SILICA




