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use of the latest International Clinical Cytometry 
Society/European Society for Clinical Cell Analysis 
recommendations not only helps detect GPI-
defective cell clones in PNH but also identifies even 
fewer cells with the PNH phenotype in patients  
with BMF.24 Tests are routinely performed on 
neutrophils, monocytes and erythrocytes from 
peripheral blood. GPI-defective cell identification 
is performed by labelling cells with monoclonal 
antibodies against GPI-AP antigens or fluorescently 
labelled aerolysin (FLAER), which directly binds  
to GPI anchors.17 

The diagnostic criteria mandate the demonstra- 
tion of deficiencies in at least 2 distinct GPI  
proteins within 2 separate cell lines—granulocytes, 
monocytes or erythrocytes—via flow cytometry.6  
The diagnosis of PNH is confirmed in individuals  
who meet the following criteria: (1) granulocytes: 
absent or decreased expression of FLAER or  
CD24, (2) monocytes: absent or decreased  
expression of FLAER or CD14, and (3) red cells:  
absent or decreased CD59 expression (type II and 
type III PNH populations).22 The flow cytometry  
tests have the capability to quantify the proportion 

Fig. 1. Indications to consider screening of PNH (Statement 1).

LDH: lactate dehydrogenase; MDS: myelodysplastic syndrome; PNH: paroxysmal nocturnal haemoglobinuria; ULN: upper limit of normal
a Other clinical features may include intermittent dysphagia, abdominal pain or erectile dysfunction of unknown aetiology
b Arranged in an order with the subcriterion raising the highest suspicion of PNH at the top. Young age as the sole subcriterion is not 
sufficient to raise the suspicion for PNH in patients with idiopathic thrombosis and should be considered along with any one of the other 
listed subcriteria, based on clinical discretion and on a case-to-case basis.
c Hepatic veins (Budd–Chiari syndrome), cerebral venous sinus, cutaneous veins and other intra-abdominal veins (portal, splenic, visceral)

Table 1. Recommendations for optimising the diagnosis of PNH (Statement 2).

Statement 2.1 We recommend the use of FLAER or high-sensitivity flow cytometry to detect the deficiency of GPI-anchored proteins  
in peripheral blood (leucocytes [both neutrophils and monocytes] and erythrocytes), to confirm the diagnosis of PNH.a

Statement 2.2 Annual follow-up flow cytometry may be considered when clinically indicated in patients with clone size <1% on  
initial flow cytometry. While 6-monthly follow-ups may be considered in patients with (1) clone size >1% on initial  
flow cytometry or (2) underlying bone marrow failure syndromes, especially in case of disease progression or for  
guiding treatment.b

FLAER: fluorescently labelled aerolysin; GPI: glycosylphosphatidylinositol; PNH: paroxysmal nocturnal haemoglobinuria
a Based on the International Clinical Cytometry Society guidelines to detect GPI-deficient cells in PNH and related disorders
b Subject to clinician’s discretion on a case-to-case basis

PRESENTING SIGNS & SYMPTOMS (symptoms of anaemia [severe fatigue, dyspnoea, headache] or dark-coloured urine)a

One or more of the following features:

Haemolytic anaemia with negative 
Coombs’ test and one or more of the 

following markers/features:

Haemoglobinuria

Haemosiderinuria

Renal dysfunction

Elevated LDH (≥1.5 ULN)

Elevated reticulocytes

Elevated bilirubin

Reduced haptoglobin

Unexplained iron deficiency

Idiopathic (venous/arterial) 
thrombosis with one or more

of the following features:b

Haemolytic anaemia

Thrombosis 
at unusual sitesc

Cytopenia

Resistance to 
anticoagulant therapy

Young age (<45 years)

Unexplained (and maintained) 
cytopenia with signs of 

intravascular haemolysis, or
suspicion/diagnosis of bone 

marrow disorders with 
suspicion/evidence of 

haemolysis

Aplastic anaemia

MDS




