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I often hear that I 
behave and 

communicate 
quite normally, so 
why did I have to 

become a 
pathologist? 



Interstitial lung disease 
(ILD): the journey from 
behind the microscope to 
the artificial intelligence 
platform

• Diffuse Interstitial Lung Disease

• This is a complex group of non-neoplastic 
pulmonary diseases that often require correlation 
of morphologic, clinical, and radiological findings. 

• Idiopathic interstitial pneumonias account for a 
substantial subset of the diffuse lung diseases that 
a surgical pathologist is likely to encounter. 



History of Interstitial lung disease (ILD).



Interstitial lung disease (ILD): the 
journey from behind the microscope 
to the artificial intelligence platform

• Lung biopsies : shapes and sizes. 

• The relative value of different procedures depends on 
the clinical and radiological setting. 

• Know the clinical history and radiological findings, 
(communication).

• Wedge biopsies.

• Biopsy forceps (transbronchial biopsy) or a cryoprobe 
(cryobiopsy).

• Surgical lung biopsies are especially useful in patients 
suspected of having idiopathic interstitial pneumonias.



Interstitial lung disease (ILD): the journey from behind 
the microscope to the artificial intelligence platform

Classification of idiopathic interstitial pneumonias:

• Chronic fibrosing interstitial pneumonias    UIP

NSIP

• Smoking-related interstitial pneumonias      RBILD

SRIF

• Acute/subacute interstitial pneumonias      Diffuse alveolar damage

Organizing pneumonia

• Rare interstitial pneumonias LIP

Pleuroparenchymal
fibroelastosis

Unclassifiable interstitial       
pneumonia



History of Interstitial 
lung disease (ILD).

Paul. A Rayfman et al, December 2018.



Single-Cell Transcriptomic Analysis of Human Lung Provides Insights into the 
Pathobiology of Pulmonary Fibrosis



History of Interstitial lung disease (ILD).

• The theory of impaired restoration of alveolar epithelial cells after repetitive lung injury leading to fibrosis
was supported by electron microscopy studies that emphasized the role of epithelial cells in the 
pathogenesis of pulmonary fibrosis. After 2000, UIP was recognized as a distinct pathologic entity and not 
only a common final pathway of inflammatory ILDs. The paradigm changed from a model of inflammation 
leading to fibrosis to a model of repetitive alveolar epithelial injury and abnormal wound healing with 
predominant fibrosis and minimal inflammation.



Interstitial lung disease (ILD): the journey from behind the microscope to the artificial intelligence platform



History of 
Interstitial lung 
disease (ILD).

• Damaged Type II pneumocytes 
cover tangled and collapsed basal 
lamina (arrows) in the alveolar 
septum. (x 4,000.)







Interstitial lung disease 
(ILD): the journey from 
behind the microscope to 
the artificial intelligence 
platform

• RBILD

• SRIF



Interstitial lung disease (ILD): the 
journey from behind the 
microscope to the artificial 
intelligence platform

• Lymphoid (lymphocytic) interstitial 
pneumonia (LIP) is characterized by a 
lymphocytic infiltrate with associated 
lymphoid follicles, often admixed with 
histiocytes and plasma cells, that expands 
alveolar septa and peribronchiolar 
interstitium.



• Pleuroparenchymal fibroelastosis (PPFE) is a 
rare pattern of diffuse lung fibrosis. 

• PPFE: upper lobes, peripheral subpleural 
parenchyma and broncho vascular bundles.

• PPFE is not a specific disease: lung and stem 
cell transplants, drug-induced lung disease, and 
connective tissue disease. 

• PPFE MAY coexist with other forms of diffuse 
fibrotic lung disease: UIP.





Interstitial lung disease (ILD): 
the journey from behind the 
microscope to the artificial 
intelligence platform

• The diagnosis of interstitial lung 
diseases (ILDs) can be 
straightforward for some 
experienced experts without biopsy 
data, but not so straightforward to 
others.



AI in Interstitial Lung Diseases

• In every operation and while performing any task, a law 
of service is the trigger behind every step along the 
way; satisfaction of the “customer” is fundamental for 
any success. 

• The Department of Pathology and Laboratory Medicine 
at the American University of Beirut Medical Center 
has well established core values inspired by the Vision 
and Mission of the Department and aligned with the 
strategy, Vision and Mission of the American University 
of Beirut. 



IMPLEMENTATION OF AI IN KIDNEY PATHOLOGY

AI Questions Know the questions 
for which we want 

to have answers

Want to help the 
clinician in treating 

patients with  
Interstitial Lung 

Diseases

? Diagnosis ? 
Issues

What is the prognosis?
Distinguishing UIP from the other interstitial pneumonias?



Implementation of AI in 
Interstitial Lung Diseases

• Establishing a comprehensive and 
definitive diagnosis on the biopsy may be 
difficult.

• Stick to a binary classification : 

• Active

• Chronic



AI IN KIDNEY 
PATHOLOGY

• Aim: to build a machine 
learning powered model 
(MLM) that classifies an 
interstitial lung disease case as 
Chronic or Active.

• The model would rely on the 
following:



LUNG PATHOLOGY

Biopsy: 

• Fibrosis: Regional variation

nature- degree- mixture-peripheral- central-fibroblastic foci-

• Architectural derangement

Scarring-honeycomb

•

•

Recognize the categories of interstitial lung attributes that can 
be identified on the biopsy.



Building the data model

• Identifying the attributes that we are going to 
use to train the MLM

• On a first phase we will label/annotate the data 
manually 

• Is the MLM concordant with the pathologist 
diagnosis?

• If the accuracy of the MLM prediction is high →

• We will proceed in developing the different 
image recognition components that allow us to 
obtain the data robotically  from images at a 
later stage: Convolutional Neural Network 
(CNN).



Building the 
data model

System that allows us to prioritize 
based on the most active category 



Active vs. Chronic

ACTIVE CHRONIC

Uniformity of fibrosis Patchwork 

Inflammation Absence of inflammation

Macrophages in lumen airways Fibroblastic foci

Elastosis of pleura Intact pleura

Lamellar eosinophilic thickening Honeycomb  

May be seen in active and in chronic status of Interstitial lung Diseases

Overlapping and combined features !



Interstitial lung disease (ILD): the journey 
from behind the microscope to the artificial 
intelligence platform

• We need to look at AI not as a more intelligent 
competitor that is aimed at replacing human input, 
but as a buddy to reduce our workload and guide us 
in challenging clinical scenarios. Humane touch of a 
doctor, an integral part of medicine, goes a long way 
in treating a patient that cannot be replaced by 
machines. 





AI
•SI: An entity that surpasses humans in overall 

intelligence. A speed superintelligence could do 
everything a human mind could do, but much faster. Apr 
13, 2023
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