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Lung cancer epidemiology
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Lung cancer specimens

TUMOR

TISSUE CYTOLOGY BLOOD

ctDNA, CTC, exosomeFNAB, TBNA, effusionSmall biopsy, resection
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LC cytological specimens
PRIMARY TUMOR

• Imprints of biopsies
• Broncial aspirates & 

washings
• TBNA
• Brushings
• BAL
• Guided transthoracic

FNAB
• Sputum 

METASTASIS
• TBNA of mediastinal

lymph nodes („blind“, 
EBUS, EUS)

• FNAB of palpable
masses

• Guided FNAB of deep
lesions

• Serous cavity effusions
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Case 1

• F, 64y/o
• 50 pack years
• Tumor RUL
• Enlarged

mediastinal
lymph nodes

• Bronchoscopy
• EBUS TBNA
• ROSE
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ROSE 
• Short ethanol fixation, toluidine blue staining
• telecytology system
• adequate specimen, positive for malignancy, SCLC 

suggested
Cytospin, MGGSmear, Papanicolaou

CD56
TTF1

CK18



Diagnostic criteria
• Morphology
• Immunocytochemistry
• Cellblocks

• Morphological comparisson
with tissue (HE)

• Standardized IHC (one 
protocol, EQA)

• Archived material & tumor 
banking
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Adenocarcinoma
• 3-D groups, monolayers, disociated cells
• Vaculated cytoplasm
• Finely granular chromatin
• Nucleoli
• TTF1+, p40-
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Squamous cell carcinoma
• Discohesive pattern, fragments
• Dark stained cytoplasm, keratinization
• Tumor necrosis
• Coarse chromatin
• Polymorphism
• TTF1-, p40+
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Accuracy and feasibility
of LC cytological typing
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Accuracy and feasibility
of LC cytological typing
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ROSE for TBNA is challenging
• Knowledge of normal cytology
• Expected baseline cellularity
• Possible contaminants
• Abnormal morphology

• Quantitiy
• Quality

• Pitfalls
• Bland neoplasm morphology
• Reactive versus neoplastic process

• Reasons of nondiagnostic specimens
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ROSE characteristics & 
issues
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„frozen section“ in 
cytology

• Stressful situation
• Fast and accurate

response
• No chance for

consultation with
collegues

• Need of knowledge and
experience

Why we don‘t like to 
perform it

• Value of specimen
assessment is 
controversial

• Time consuming if on-site
• Shortage of trained staff
• Reimbursment issues



No rapid on-site cytology
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• > ⅓ of FNAB non-diagnostic
• Much more slides to examine
• Bloody specimens
• Repetition of diagnostic procedures
• More invasive diagnostic approaches

no cells of interest
blood necrosis

Poor
morphology



Influence of ROSE & EBUS 
in TBNA

Real life situation, QA
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Diagnostic approach

accurate typing
• crucial for patient

treatment
• relevant for prognosis

specimen sparing
• molecular testing
• research
• clinical studies

Conflicting goals in small biopsies and cytology

Use the minimum of specimen necessary
for an accurate diagnosis to preserve as 

much tumor as possible for potential
predicitve markers studies 15IAP Congress 2018



Lung cancer cytology
• Cytology plays important diagnostic role in lung

cancer diagnostics and predictive biomarker testing
• Making histology out of cytology (cellblock) not 

always possible
• Not used in clinical trails
• Predicitve biomarker testing not validated in cytology
• Perfect DNA source for molecular testing
• Encouraged by updated guidelines

16IAP Congress 2018
ROS1ALK PD-L1
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Specimen acquisition Specimen processing

Specimen selection Molecular processing

• Clinical information (request)
• Guided sampling

• Optimized sampling technique, additional
passes, triage

• ROSE
• Rinse material

• Concurrent histology

• Standardizing processing techniques
• Select optimal sample for molecular testing

• Avoid acidic and heavy metal reagents
(fixation, coloration)

• Optimal cellblock preparation

• Limited use of material for ICC – LC typing
• Validate lab processing according to type of

specimen
• Use tumor cell enrichment technique

• Communication with molecular biologist
• Cytopathologist training

• Optimal DNA extraction method
• Tumor cell enrichment methods according

to specimen type
• Select appropriate platform

• Quality control and quality assurance (EQA)



Guidelines 2018 
Updated Molecular Testing Guideline for the 

Selection of Lung Cancer Patients for Treatment 
With Targeted Tyrosine Kinase Inhibitors

Guideline From the College of American Pathologists, 
the International Association for the Study of Lung 

Cancer, and the Association for Molecular Pathology
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Predictive biomarkers
EGFR, ALK, ROS1

1. Which patients must be tested?
• All AdC, NSCLC NOS, carcinomas with adeno
• Stage IV, optional for early stages & other histologies
• Primary tumor or metastasis
• Adequate tumor sample (cytology or tissue)

2. When to test?
• At the time of diagnosis – reflex approach
• Tumor sample prioritized for testing

3. How rapid should be testing?
• <10 working days
• Sample should be sent <3working days for testing
• Testing result incorporated in pathology report

4. EQA is a must 19IAP Congress 2018



Case 2
• F, 80y/o
• Nonsmoker
• Arterial hypertension
• Hypertensive heart

disease
• CRP normal 
• -20 kg in 1y
• „Bilateral pneumonia“
• ICU
• Bronchoscopy
• Bronchial aspirate IAP Congress 2018 20

Smear, MGG

CD163 CD68

TTF1CK7

Adenocarcinoma
EGFRmu+ (L858R)



EGFR testing in cytology
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Smouse, Cancer Cytopathology 2009

135 (16%) CYTOLOGICAL SAMPLES

Pleural effusions 40 (29%)

CT-guided FNABs 22 (16%)

Lymph node FNABs 31 (23%)

FNABs of palpable masses 10 (8%)

TBNAs 25 (19%)

Imprints of bronhoscopic biopsies 7 (5%)

EGFR MUTATIONS

exon 19 deletions 11 

exon 21 point mutations L858R 8 (40%)

 exon 18 point mutation G719X 1 (5%)



UCG – lab data
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⅓ of specimens
tested are 
cytological



Case 3
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• F, 40 y/o
• Nonsmoker
• Fatigue, headache, 

dry cough for 1 m
• Bilateral lung

infiltrates, pleural and 
pericardial effusion, 
bone and liver
metastases

• cT4N3M1c
• Thoracentesis

Cytospin, MGG & Papanicolaou

Cytospin, TTF1

Cellblock, HE

Cytospin, ALK+



Cytology: pro & contra
• Many patients have only

cytology (up to 30%)
• Morphology well

preserved
• No formalin fixation

effect
• Cellblocks

• No approved test
• Limited specimen

quantity
• Tumor cell content (tumor 

cells are intersparsed
between other cells)

24Wang, Cancer Cytopathology 2015 IAP Congress 2018



ICC to detect ALK gene 
rearrangement
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ALK FISH
ALK D5F3 ICC assay

Positive Negative

Cytoblocks
Positive 9 0

Negative 0 20

Smears
(discolored)

Positive 0 1

Negative 0 10

Smears
(unstained)

Positive 0 0

Negative 0 8

ACCURACY
ALK D5F3 ICC assay

Sensitivity Specificity PPV NPV

Cytoblocks 100% 100% 100% 100%

Smears
(discolored) na 100% na 91%

Smears
(unstained) na 100% na 100%

Illie, Kern, Hofman; ESP 2014 IAP Congress 2018



UCG – lab data

Year IHC
(pos/tested)

ICC
(pos/tested)

IHC+ICC
(pos/tested) %positivity

2015 16/254 3/96 19/350 5,4
2016 16/298 8/104 24/402 6,0
2017 20/299 10/101 30/400 7,5

26

Cytology is important
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FISH for ALK testing in cytology

IAP Congress 2018 27Betz, Cancer Cytopathology 2013

Smears vs cellblocks
32 cases, 5 positive
FISH
1 discordant case



Case 4
• M, 38 y/o
• Light smoker
• Haemoptysis, cough, 

fatigue – progressive
for 6 m, - 4 kg / 1 m

• Deep vein
thrombosis

• Bilateral lung
infiltrates, pleural & 
pericardial effusion

• Pericardiocentesis
IAP Congress 2018 28

Cytospin, MGG & Papanicolaou

Cellblock, HE

Cytospin, ROS1+

Cellblock, ROS1+



ROS1 in cytology
• Same Ab clone and ICC protocol as for histology
• Possible in smears and cytospins
• Positive ICC need FISH or NGS confirmation

IAP Congress 2018 29Bubendorf, Lung Cancer 2016



PD-L1 in cytology?

• ICC
• Clones
• Heterogeneity
• Evaluation difficulties
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Skov, JTO 2017

Wang, Ann Oncol 2018
<1% 1‐49% >50%



PD-L1 cytology
TBNA vs surgical

• 10 y period
• EBUS-TBNA 

(cellblocks) + surgery
• 61 cases
• 22C3/Ventana

platform
• Cut-offs >1% and 

>50%
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Sakata, Chest 2018
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macrophages

Tumor cells


