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Rete Ematologica Lombarda per lo screening con Test Rapido dell’EPN   
REL-TRE 1° Parte:



A.O.S.Matteo Pavia Laura Vanelli
ASST Ovest Milanese - Legnano Arianna Gatti
ASST Valleolona-Busto Francesco Gioia
ASST Valleolona-Gallarate Lorella Poli
H Cremona Chiara Lazzari
H Fatebenefratelli Milano Giovanni Inghilleri
H LODI Trasfusionale Giuseppe Cambié
H Mantova Chiara Rossi
H Manzoni Lecco Irene Guarnori
H Milano San Paolo Elisabetta Sinigaglia
H Niguarda MIlano Clara Cesana
H Rho-Garbagnate Rocco Gambino
H San Carlo Milano Paola Bernasconi
H San Gerardo Monza Manuela Carrera
H Sondrio Elisabetta Vitali
H Varese Simona Cattaneo
HPG23 Bergamo Gianmaria Borleri
HSR Raffaella Milani 
Istituto Humanitas Matteo G Della Porta
Ospedale Valduce Como Elisabetta Calzavara 
Spedali CIvili Brescia Marco Chiarini

Diffusione della metodologia semplificata ai laboratori 
di citometria di 21 Ematologie, Centri Trasfusionali e 
Laboratori Analisi Lombardi per lo screening capillare 
delle condizioni sospette per PNH.

I partecipanti hanno ricevuto un’aliquota di 
cocktail FLAER Alexa 488 con:

-CD15 APC  (15 Utilizzatori Becton-Dickinson)
-CD15 PE-Cy5  (6 Utilizzatori Beckman Coulter)

Bastante per i primi 10 test di screening.

21 Laboratori di Citometria Lombardi
Partecipanti alla Seconda Fase del
Progetto  REL-TRE

REL-TRE 2° Parte:







Common Template of Analysis

Backgating on monocytes
to refine the gate 



Clonoteca Data Collection 2018



21 Laboratori di Citometria Lombardi
Partecipanti alla Seconda Fase del
Progetto  REL-TRE...

Adesione di 9 centri all’inserimento in Clonoteca  
“Progetto speciale REL-TRE “

REL-TRE Clonoteca Data Collection 2018



Data Collection

 9 laboratories 

 107 new reasons for testing included into  “Clonoteca Progetto Speciale REL-
TRE”

 8 retests

 13 cases were new  PNH clones  (12.1%)
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ICD-9-CM 453: Trombosi Ven. / Art. Atipica

ICD-9-CM 238.75: Sindrome Mielodisplastica

ICD-9-CM 283.9: Anemia Emolitica

ICD-9-CM 238.72: Citopenia Idiopatica

ICD-9-CM 284: Insufficienza Midollare

ICD-9-CM 284.9: Anemia Aplastica

ICD-9-CM 283.2: Emoglobinuria

Non dichiarato

Altro

107 New Reasons For Testing



PNH+ Reasons for Testing

ICD-9-CM 238.75: Sindrome Mielodisplastica 5

ICD-9-CM 238.75: Sindrome Mielodisplastica,ICD-9-CM 284.9: Anemia Aplastica 1

ICD-9-CM 238.75: Sindrome Mielodisplastica,ICD-9-CM 284: Insufficienza Midollare 1

ICD-9-CM 284: Insufficienza Midollare 2

ICD-9-CM 238.72: Citopenia Idiopatica 1

ICD-9-CM 284.9: Anemia Aplastica 1

ICD-9-CM 283.2: Emoglobinuria 1

ICD-9-CM 283.9: Anemia Emolitica 1  

Patients with 
hematological disorders 
(85%)

Frequency of PNH positive cases according to the reason for testing



Distribution of PNH clones 
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M. Morado et al. Cytometry Part B 2017; 92B: 361- 370

Frequency of PNH positive cases according to the Medical indications that triggered for PNH Screening
in  Spanish laboratories 



The Size of PNH clones



2 Colors Screening approach (REL-Tre) versus MFC (6 colors) analysis in 5 PNH+ cases 



Neutrophils events: 47363
PNH%: 2.94 (1433 events)

Monocytes events: 2164
PNH%: 7.76% (168 events)

Case n° SAGI1966M  (ASST Spedali Civili di Brescia) 

PNH neutrophils

PNH mono

Infinicyt Strategy  Analysis 



Case n°LCO81946M  (Ospedale A. Manzoni Lecco)   2 colors Screening Analysis 



Case n°LCO81946M  (Ospedale A. Manzoni Lecco)   6 colors MFC Analysys 



% PNH nuetrophils % PNH monocytes

Hemolysis 72%±30% 76%±28%

Unexplained Cytopenias 35%±41% 39%±41%

MDS 27%±36% 31%±38%

AA 19%±29% 21%±30%

Percentage of GPI-deficient Neutrophils and Monocytes in PNH+ cases  

M. Morado et al. Cytometry Part B  2017; 92B: 361- 370



A linear correlation can be found between
granulocyte and monocyte PNH clone size at diagnosis 

In AA/MDS the 
clone size was usually
<10%

Agarwal et al. Int. Jnl. Lab. Hem 2015; 37: 14-21

Why testing monocytes?



Case n°GAMA2304M  (Lab Ematologia Paolo Belli Bergamo) 

2 colors vs  6 colors MFC Analysys 



High-Sensitivity Flow Cytometry (0.01%)   



Case n° DALF1941F  (ASST Ovest Milanese)   6 colors MFC Analysys 

Let’s Know Our Limits!



Case n° DALF1941F  (ASST Ovest Milanese)   2 colors MFC Analysys 



Data Collection 2018

13.2%

21,5% < 1% PNH+



Data Collection 2018

3.1%



Thrombosis is a life-threatening complication of PNH, but its frequency is relatively low, particularly 
among patients  without hemolysis.

Reason for testing distribution  in 94 PNH negative cases and in 13 PNH positive cases 

*

*

0%



Frequency of PNH positive cases according to the Medical indications that triggered for PNH Screening  

*
*

M. Morado et al. Cytometry Part B 2017; 92B: 361- 370

Patients with thrombosis who had normal blood cell counts typically tested negative for PNH     



REL-TRE:  Hemolysis and Cytopenia in PNH- patients with thrombosis and in PNH+ cases

No patients with thrombosis show hemolysis



Use of Simplified Method in PNH UK NEQAS SCHEME  



2-COLOR FCM ASSAY  FOR  PNH  SCREENING : Conclusions 1

• The simplified 2-color screening assay for PNH is able to disclose small clones (i.e. 0.1% PMN).

• Despite the limitations in Monocyte definition using CD15 only, if an isolated Monocyte clone is 
present, it can be detected with sufficient accuracy.

• Discordant Monocyte/Granulocyte PNH clones can be present!

• Monocyte sensitivity is > 0.1% ( 5000 monocytes are acquired)

• Thrombosis alone, even if in atypical sites, without hemolysis or cytopenias is a questionable
reason for testing (<0.5%).

• The 2017 experience by the REL-Tre consortium in Lombardy has disclosed a series of new 
cases at an incidence of 12.1% of the reasons for testing (as compared to Morado 2017).

• The LOD and LOQ rules should be strictly applied in high-resolution PNH analysis.



2-COLOR FCM ASSAY  FOR  PNH  SCREENING : Conclusions 2

• “Clonoteca “  is a powerful  tool to study PNH clones.

• In most cases hemolysis and cytopenia data are not reported.

• It is more probable to find PNH clone if multiple reasons for testing are present.

• 2 color PNH screening may be applied to PNH UK Neqas  scheme (work in progress).



Chiara Lazzari ( H Cremona)

Irene Guarnori ( H Manzoni Lecco)

Gianmaria Borleri ( HPG23 Bergamo)

Marco Chiarini ( Spedali Civili Brescia)
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