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PAROXYSMAL NOCTURNAL HEMOGLOBINURIA

Epidemiology Hemogl obi nuri a: about dri

MBased on EU definition: prevalence (number of affected patients
within the population) <5/10,000

Paroxysmal nocturnal hemoglobinuria

A arge population studies are lacking

MPrevalence estimated around 2-10 cases per million

Awordlwide distribution, with possible increased rates in Asia
(overlapping with increased rates of aplastic anemia)

Mo gender difference

Ancidence (number of new cases within the population) estimated
around 1-2 new cases per million per year

Marsala: a regional wine
from Sicily, fortified wine
similar to Porto

Mo age restriction, even if pediatric cases are rare and the highest

incidence is seen in 34 and 4t decades
wa and Micheli, 1928




PAROXYSMAL NOCTURNAL HEMOGLOBINURIA
??? WHAT A STRANGE NAME???

Paroxysmal: a condition characterized by an unpredictable clinical
course, with some recurrent events (the so-called «crisis»)

Nocturnal: these events appear to be particularly frequents in the
early morning

Hemoglobinuria: the typical event is the change in urine
appearance, with a light red-to-black typical color

THE CLINICAL TRIAD OF PNH

1. Chronic hemolytic anemia with paroxistic crises

Intravascular hemolysis, complement mediated

2. Propensity to thromboembolisms

Often at unusual site, especially veins
(cerebral veins, hepatic veins, splenic vein)

3. Variable cytopenia

Stigmata of marrow failure, possible
overlapping with aplastic anemia (AA/PNH)

PATHOPHYSIOLOGY OF PNH
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Hemoglobinuria

Hemoglobinuria is not hematuria (in the urine you find only
hemoglobin rather than intact blood cells)

It gives the name to the disease, since it is one of he most
evident manifestations (quite impressive especially in old era)
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Mechanism of protein binding to cell surface

PATHOPHYSIOLOGY OF PNH
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A A e len Aol Proteins Deficient on PNH Blood Cells
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THE PIG-A gene THE CLINICAL TRIAD OF PNH

Genotype-phenotype correlation l:l

Type If\ 1. Chronic hemolytic anemia with paroxistic crises

Tyvpe Il . .
Intravascular hemolysis, complement mediated
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CDS9 FITC-4A

RBC are labelled with anti CD59 FITC.
Three populations of RBC can be seen:
cells with normal expression of CD59;

cells with partial deficiency of CD59 (Ham test: 3-5 x more sensitive
to complement than normal cells)

cells with complete deficiency of CD59 (Ham test: 15-25 x more
sensitive to complement than normal cells)

The complement Cascade The complement Cascade
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Courtesy of Rosario Notaro



The complement Cascade
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The complement Cascade
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PNH Erythrocytes

(lacking CD55 and CD59)

Courtesy of Rosario Notaro

THE COMPLEMENT CASCADE REGULATION IN PNH
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THE COMPLEMENT CASCADE REGULATION IN PNH
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THE COMPLEMENT CASCADE REGULATION IN PNH
Chronic intracascular hemolysis with paroxysm
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Ademoglobinuria
Aanemia
Aabdominal pain
Dysphagia

— — Kerectile dysfunction

PNH RBCs MAC-mediated intravascular hemolysis Hemoglobin A:atigue

CLINICAL CONSEQUENCES OF HEMOLYSIS IN PNH THE CLINICAL TRIAD OF PNH

Without the complement inhibitors

CD55 and CD59 PNH RBC are

susceptible to complement attack
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activation
Often at unusual site, especially veins
(cerebral veins, hepatic veins, splenic vein)

th
stonias including
Dysphagia,

Abdominal Pai

NATURAL HISTORY OF PNH

Impact of thrombosis on survival and relationship with disease category

Th rom b oem b 0 I | sSm | n P N H Table . Independent prognosis factors in the 3 subsategories of PNH

Factors Classic PHH, 0 = 100 AA-PNH syndrome n = 221 Intormediat PN, 0 = 90

Often mu|tip|e events, venous thrombosis, pecu”ar sites Parog, 1085 o aor 36 (1109, 010 [T A1(10169), 046

Aga at alagnosis

£4(19-16.7), 001
1701
214 (8.568.7), <001 57(14233), 020
016 (0.04-0.60). 007
017(0.030.88), 013
0.33(0.11-0.99),.026
27(1358), 007

1328218, <001 NAj 250208
78 pa1re, =00 32.0(143.762) = vo1
22 68)Y, 488 (15.6148.6), <001 385 (15327.9), 003

Cumulative incidence

Years after diagnosis De Latour et al, Blood 2008




PATHOPHYSIOLOGY OF THROMBOSIS IN PNH
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PATHOPHYSIOLOGY OF THROMBOSIS IN PNH
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THE CLINICAL TRIAD OF PNH

[EPIDEMIOLOGY: rare disease (1-5 per millioniyean) ]

3. Variable cytopenia

Stigmata of marrow failure, possible
overlapping with aplastic anemia (AA/PNH)
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STIGMATA OF BONE MARROW FAILURE IN PNH

Frequent (pan)cytopenia, Reduced Erythroid Colony

even severe Formation (BFU-E)

Patients

BFU-E / PLATE (R:SEM)
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Platelets
(per pl)

Hb WBC
(g/dL) (per pl)

NORMAL

Rotoli et al, Blood 1982

Centro Nazionale Ricerche, 1973






