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ÅIt is not paroxysmal1

ïEven in the absence of symptoms, destructive progression of 
hemolysis is ongoing 

ÅIt is not nocturnal1

ïHemolysis in PNH is subtle and constant, 24 hours a day

ÅHemoglobinuriais a less commonly seen 
complication
ï¾ patients present without hemoglobinuria2

1. Rother R et al. Nature Biotechnology 2007;25,11:1256ï1264; 

2. International PNH Interest Group. Blood. 2005;106:3699ï3709.
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CD55

The Defect in PNH

PNH clones are defined as PNH cells with a deficiency of proteins that 
require a GPI anchor for attachment to the cell membrane1

GPI = glycerophosphatidylinositol; MIRL=membrane inhibitor of reactive lysis; DAF=decay accelerating factor.

1.  Borowitz MJ et al. Cytometry B Clin Cytom 2010;78:211ï230.

Adapted from: Johnson RJ et al. J Clin Pathol: Mol Pathol 2002;55:145ï152; Brodsky R. Paroxysmal nocturnal hemoglobinuria. In: R Hoffman 

et al, eds. Hematology - Basic Principles and Practices. 4th ed. Philadelphia, PA: Elsevier Churchill Livingstone; 2005;419ï427. 

CD59
GPI-anchor

CD55 (DAF)

ÅPrevents formation and augments 
instability of the C3 convertases, 
attenuating the complement cascade 

CD59 (MIRL)

ÅForms a defensive shield for red blood cells 
(RBCs) from complement-mediated lysis

ÅInhibits the assembly of the membrane 
attack complex
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PNH Classification

ÅClassic PNH

ïIntravascular hemolysis
ÅReticulocytosis

ÅIncreased LDH

ÅIncreased indirect bilirubin

ÅLow haptoglobin

ÅPNH + Bone Marrow Disorder

ïIntravascular hemolysis + 
AA/MDS/Myelofibrosis

ÅSubclinical PNH

ïNo clinical/lab evidence of 
hemolysis

ïDetected by very sensitive flow 
cytometric analysis

ïIn association with AA/MDS

Parker et al. Blood 2005;106:3699-3709

de Latour et al. Blood 2008;112:3099-3106
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ÅPrevalence: 15.9 / million1

ÅDiagnosed at all ages

ïMedian age early 30s3,4

ÅProgressive disease2ς4

ïUncontrolled complement 
activation underlies the 
morbidities and mortality

ÅDespite best supportive care

ï5 year mortality: 35%2

Paroxysmal Nocturnal Hemoglobinuria(PNH):
A Chronic, Systemic, and Life-Threatening Disease

The expected survival of an age- and gender-matched 
control group is shown for comparison (Hillmen et al.1995) 

Years After Diagnosis
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Actuarial Survival From the Time of

Diagnosis in 80 Patients With PNH2
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1. Hill A et al. Blood 2006;108:290a. Abstract 985; 2. Hillmen P et al. N Engl J Med 1995;333:1253ï1258; 

3. Nishimura JI et al. Medicine 2004;83:193ï207; 4. Socié G et al. Lancet 1996;348:573ï577. 6

PNH and Other BMF Syndromes

PNH overlaps with BMF syndromes, and the predominant 
clinical characteristics can evolve over time1,2

SDS

DKC AA

MDS AML

Hypocellular 

MDS

PNH

Young NS, et al. Blood. 2006;108(8):2509-2519. 2. Weinzierl EP, et al. Am J Clin Pathol. 2013;139(1):9-29.
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AML, acute myelogenous leukaemia; AA, aplastic anaemia; DKC, dyskeratosis congenita; MDS, myelodysplastic syndrome; SDS, Shwachman-Diamond 

syndrome.
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Hypothesis: GPI -specific, CD1d -restricted T 
cells responsible for selection of PNH cells

ER
ER

T cell T cell

GPI+ GPI-

T cell receptor

GPI-anchored 

protein

CD1d/b2m

Karadimitrisand Luzzatto, Leukemia2001
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Expansion of the PNH Clone Is Necessary to Result 
in Clinical PNH

ÅExpansion may be due to another somatic mutation

ÅThe need for both selection and expansion may explain the rarity of PNH

Adapted from: Inoue N et al. Int J Hematol 2003;77:107.
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The Role of Complement
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The Complement System: Always on, Strongly 
Amplified, Dependent on Natural Regulators

The complement system is a vital component of the natural 
(innate) protective immune system1

ÅComplement is activated by three mechanisms (classical, 
alternative, and lectin) which allow the system to respond to 
inflammatory, infectious, ischemic, necrotic, as well as foreign 
and self antigens

Å!ƭǿŀȅǎ ΨƻƴΩ ǘƻ ŀƭƭƻǿ ǊŀǇƛŘ ƛƳƳǳƴŜ ǊŜǎǇƻƴǎŜ1

ïRapid amplification leads to powerful and destructive 
immune reactions2

ïNatural inhibitors of complement keep amplification in check 
and prevent uncontrolled complement activation2

1. Holers VM et al. Immunol Rev 2008;223:300ï316; 2. Zipfel PF et al. Curr Opin Nephrol Hypertens 2010;4:372ï378. 12

Factors That Amplify Complement Activation

Glovsky MM et al. Ann Allergy Asthma Immunol 2004;93:513ï523; Rubio MT et al. Bone Marrow Transplant 2008;41(Suppl. 

1):S220. Abstract P766; Mastellos D et al. Immunologic Res 2003;3:367ï385; Mergenhagen STE et al. J Infect Dis

1973;128:S86; Chenoweth DE et al. N Engl J Med 1981;304:497ï503; Giradi G. Am J Reprod Immunol 2008;59:183ï192.

Infection Surgery

Autoimmune Pregnancy
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Natural inhibitors:  

CD55
-

Natural inhibitor:  

CD59
-

Anaphylaxis

Inflammation

Thrombosis
Consequences

Cell destruction

Inflammation

Thrombosis
Consequences

C5a

ÁPotent anaphylatoxin

ÁChemotaxis

ÁPro-inflammatory

ÁLeucocyte activation

ÁEndothelial activation

ÁPro-thrombotic

C5b-9
Membrane attack complex

ÁCell lysis

ÁPro-inflammatory 

ÁPlatelet activation

ÁLeucocyte activation

ÁEndothelial activation

ÁPro-thrombotic

C5
C5b

C6
C7

C8
C9

Chronic Uncontrolled Complement Activation
Leads to Devastating Consequences in PNH
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1. Zipfel PF et al. Vaccine. 2008;26(Suppl 8):I67-74; 2. Figueroa JE, Densen P. Clin Microbiol Rev. 1991;4:359-95; 3. Walport MJ. N Engl J Med. 2001;344:1058-66; 
4. Rother RP et al. Nat Biotechnol. 2007;25:1256-64;  5. Meyers G et al. Blood. 2007;110:abs 3683; 6. Hill A et al. Br J Haematol. 2010;149:414-25;  7. Hillmen P et al. Am J Hematol. 2010;85:553-9; 

8. Parker C et al. Blood. 2005;106:3699-709; 9. Hillmen P et al. N Engl J Med. 1995;333:1253-8; 10. Nishimura J et al. Medicine (Baltimore). 2004;83:193-207; 11. Caprioli J et al. Blood. 2006;108:1267-79; 
12. Noris M et al. Clin J Am Soc Nephrol. 2010;5:1844-59; 13. George JN. Blood. 2010;116:4060-9; 14. Loirat C et al. Pediatr Nephrol. 2008;23:1957-72; 

15. Ståhl AL et al. Blood. 2008;111:5307-15; 16. Hosler GA et al. Arch Pathol Lab Med. 2003;127;834-9; 17. Ariceta G et al. Pediatr Nephrol. 2009;24:687-96.

C3 + H2O: always active (chronic)

Amplification
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Absence of CD59 Allows 
Terminal Complement Complex Formation
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Reduced Red Cell Mass

Normal red blood cells 
(RBCs) are protected from 

complement attack by a 
shield of terminal 

complement inhibitors

Without this protective 
complement inhibitor shield, 

PNH RBCs 
are destroyed

Intact RBC

Complement

Activation

Historically Viewed as a Hemolytic Anemia

1. International PNH Interest Group. Blood 2005;106:3699ï3709. 2. Brodsky R Paroxysmal Nocturnal Hemoglobinuria. In: Hematology - Basic Principles 

and Practices. 4th ed. R Hoffman; EJ Benz; S Shattil et al. eds. Philadelphia, PA: Elsevier Churchill Livingstone;2005;419ï427. 3. Rother RP et al. JAMA 

2005;293:1653ï1662. 4. Socie G et al. Lancet 1996;348:573ï577. 5. Hill A et al. Br J Haematol 2007;137:181ï192. 

Lack of Bound CD55, 

CD59 Leads to 
Uncontrolled 

Complement Activation

AnemiaFree Hemoglobin

16

Hemolysis Leads to 
NO Consumption in PNH Patients

1. Hill A et al. Br J Haematol 2010;149:414ï425; 2. Lee JW et al. ASH 2011. Abstract 3166. 
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ÁLDH significantly correlates with free hemoglobin (Hgb)1

ïConfirms LDH as a biomarker for hemolysis

ïLDH Ó1.5x at diagnosis had a 4.8-fold greater mortality2

ÁFree Hgb significantly correlates with NO consumption

ïHgb is in reduced state and reactive with NO

NO consumption assay: 

NO chemiluminescence

17

Consequences of Nitric Oxide (NO) Depletion

Reduced Nitric Oxide Can Cause

ÅSmooth muscle dystonias1

ïVascular constriction ςpulmonary and systemic hypertension, erectile 
dysfunction2

ïGastrointestinal contractions ςdysphagia, abdominal pain

ÅPlatelet activation and aggregation1ς4

ïPlatelet hyperreactivity

ïHypercoagulability

1. Rother R et al. JAMA 2005;293:1653ï1662; 2. Hill A et al. Br J Haematol 2010;149:414ï425; 3. Weitz I. Thrombosis Res

2010;125:S106ïS107; 4. Helley D et al. Haematologica 2010;95:574ï581. 18

Thrombosis

Fatigue

Renal Failure

Abdominal Pain

Dyspnea

Dysphagia

Hemoglobinuria

Erectile Dysfunction

Significant 

Impact on 

Survival

Significant 

Impact on 

Morbidity

Pulmonary Hypertension

Chest Pain

Complement

Activation

Free Hemoglobin

Decreased NO

Elevated LDH

Chronic Uncontrolled Complement Activation 
Leads to Devastating Consequences

LDH = lactate dehydrogenase.

1. International PNH Interest Group. Blood 2005;106:3699ï3709; 2. Brodsky R. Paroxysmal nocturnal hemoglobinuria. In: R Hoffman et al, eds. 

Hematology - Basic Principles and Practices. 4th ed. Philadelphia, PA: Elsevier Churchill Livingstone; 2005;419ï427; 3. Rother RP et al. JAMA. 

2005;293:1653ï1662; 4. Socie G et al. Lancet 1996;348:573ï577; 5. Hill A et al. Br J Haematol 2007;137:181ï192; 6. Lee JW et al. Hematologica

2010;95(s2): Abstracts 505 and 506; 7. Hill A et al. Br J Haematol 2010;149:414ï425; 8. Hillmen P et al. Am J Hematol 2010;85:553ï559.
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Historical Management of PNH

Supportive care options do not impact progression and risk for severe 
morbidities and mortality1

ÅTransfusions1ςrisk of iron overload

ÅAnticoagulants1ςineffective in many patients

ÅRed cell supplements1ςmay expand clone and elevate hemolysis

ÅSteroids/androgen hormones1ςadverse events

Although BMT is the only potentially curative therapy for PNH, BMT is 
associated with significant morbidities and mortality2,3

Å In a study examining PNH patients (n=23)2

ï50% chronic GVHD; 42% acute GVHD3

ïTransplant-related mortality was 42%

ÅBMT has a significant impact on quality of life (QoL) post-transplant4,5

1. International PNH Interest Group. Blood 2005;106:3699ï3709; 2. Santaraone S et al. Haematologica 2010;95:983ï988; 3. de Latour PF et al.

EBMT 2009:Abstract 316; 4. Bieri S et al. Bone Marow Transplant 2008;42:819ï827; 5. Fraser CJ et al. Blood 2006;108:2867ï2873. 20

Morbidities and Mortality in PNH

21

Thrombosis Is the Leading Cause of Death in PNH1

ÅAccounts for 40ς67% of deaths2

ïFirst thrombotic event (TE) can be fatal2,3

ïFirst TE increases risk for death 5- to 10-fold2

ÅUp to 44% of patients experience clinical thrombotic events2

ÅOccurs in typical and atypical sites4

ÅIs not adequately managed with anticoagulation2

ÅAll patients with PNH are at risk for thrombosis2

1. International PNH Group et al. Blood 2005;106:3699ï3709; 2. Hillmen et al. Blood 2007;110:4123ï4128; 

3. Audebert HJ et al. J Neurol 2005;252:1379ï1386; 4. Lee JW et al. Hematologica 2010;95(s2): Abstract 506.   

Thrombosis

22

Chronic Uncontrolled Complement 
Activation Leads to Vasoconstriction and Thrombosis

Adapted from: Gladwin MT et al. Free Rad Biol & Med 2004;36:707ï717; Rother RP et al. JAMA 2005;293:1653ï1662.
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The Incidence of TE is Increased in Patients 
with Elevated LDH at Diagnosis
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Data from South Korean National Registry. Lee JW et al. Presented at the 54th Annual Meeting of the American Society of 

Hematology; December  8ï11, 2012; Atlanta, GA. Abstract 1273.

ÅUnivariateanalysis showed that the incidence of TE was significantly 
ƛƴŎǊŜŀǎŜŘ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ [5I җмΦрȄ ¦[b ŀǘ ŘƛŀƎƴƻǎƛǎ όпоκмтмΤ нрΦм҈ύ 
compared with patients with LDH <1.5x ULN (2/53; 3.8%; OR 8.57)

P<0.001

Thrombosis
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Risk of First Ever Ischemic Stroke (FEIS) 
Elevated in PNH 

Age of FEIS in PNH patients is 
markedly less than in the 

general population1

1. Gostynski M et al. J Neurol 2006;253:86ï91; 2.Hillmen P et al. Blood 2007;110:4123ï4281; 3. Data on file. Alexion

Pharmaceuticals, Inc. 

2,3 2,31
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Thrombosis
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Thrombosis is Associated With Risk of Early Mortality

ÅTE was an independent prognostic factor related to poor survival (HR 15.4; 
95% CI 9.3ς25.4; P<0.001) in a large cohort of French PNH patients

TE increases risk of death 15-fold over patients with no TE

(n=415)

de Latour RP et al. Blood 2008;112:3099ï3106.
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Thrombosis Occurs in Both Typical and 
Atypical Sites*

Hillmen P et al. Blood 2007;110:4123ς4128.
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subclavian, and brachiocephalic veins).

VENOUS

*124 events, 63 patients

Thrombosis

27Hillmen P et al. Blood 2007;110:4123ï4128.

PNH Patients are at Risk of Thrombosis Despite 
Anticoagulation or Minimal Transfusion Requirements 
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Thrombosis Can Occur Regardless of Clone Size

Data from South Korean National Registry.

Lee JW et al. Hematologica 2010;95(s2): Abstract 505.

(n=43)

Thrombosis
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Chronic Kidney Disease: Morbidity and Mortality in PNH

ÅKidney failure is the cause of 8ς18% of PNH-related 
deaths1

Å80% of PNH patients (median age of 31.5 years) had MRI 
evidence of significant renal hemosiderosis2,3 

ïMarked hemosiderin deposits in the proximal renal tubule 
are a common feature in all autopsy and biopsy reports 
dealing with PNH

ïDemonstrable by MRI even when no overt hemoglobinuriais 
seen

1. Hillmen P, et al. Am J Hematol 2010;85:553ï559; 2. Brodsky R. Hematology: Paroxysmal nocturnal hemoglobinuria. In: R 

Hoffman et al, eds. Hematology - Basic Principles and Practices. 4th ed. Philadelphia, PA: Elsevier Churchill Livingstone 

2005;419ï427. 3. Hill A. et al. Blood 2006;108: Abstract 979.

Chronic Kidney Disease

30

64% of PNH Patients Exhibit Clinical Chronic Kidney 
Disease (CKD)

1. Hillmen P et al. Am J Hematol 2010;85:553ï559.
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Kidney Disease in PNH: Conclusions

ÅKidney failure is the cause of 8ς18% of PNH-related deaths1

ÅKidney disease in PNH is caused by complement-mediated 
hemolysis2,3

Å64% of patients with PNH exhibit chronic kidney disease 
at any one time4 

ÅKidney disease is underappreciated in PNH4

1. Nishimura JI et al. Medicine 2004;83:193ï207; 2. Clark DA et al. Blood 1981;57:83ï89; 3. McKeage K. Drugs 2011;71:2327ï2345;  

4. Hillmen P et al. Am J Hematol 2010;85:553ï559; 5. Kim JS et al. Hematologica 2011;96(s2): Abstract 271.

Chronic Kidney Disease

32

Clone Size Does Not Correlate to Symptom Severity
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1. Urbano-Ispizua A et al. Hematologica 2010;95(s2): Abstract 1022. 

Common Symptoms of PNH

33

Common PNH Symptoms are Associated With TE

Study description: a retrospective analysis of the medical charts of 286 PNH patients in a South Korean National Registry.

Lee JW et al. Hematologica 2010;95(s2): Abstracts 505 and 506.

Elevated LDH (Ó1.5× ULN) in combination with abdominal pain, chest pain,

and dyspnea are associated with a higher risk of TE
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Common Symptoms of PNH
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PNH Clonal Expansion in an AA 
Representative Population

At the Start of

Follow Up

At the Last of

Follow Up
Transitional pattern n (%)

(Classic PNH) (8) (11%)

Expansion 13 (17%)

Persistent 44 (59%)

Newly developed 5 (4%)

Disappearance 18 (24%)

109 (96%)

n=114

Sugimori C et al. BJH. 2009;147:102-112.

n=75

PNH+

Patients

PNH-

Patients
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Immunosuppressive Therapy (IST) Has 
Increased Efficacy in AA Patients With PNH Cells

ÅThe presence of PNH cells was the only significant predictor of 
response to IST in 140 AA patients (P<0.01) in multivariate analysis2

*P value = complete response, P=0.03; Overall response, P<0.001.
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1. Sugimori C et al. Blood 2006;107:1308ï1314; 2. Sugimori C et al. Exp Hematol 2007;35:13ï20.
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Complete response (CR) was defined as hemoglobin normal for age, neutrophil count more than 1.5 × 109/L, and platelet 

count more than 150 × 109/L; Partial response (PR) was defined as transfusion independent and no longer meeting 

criteria for severe disease in patients with severe AA.1 Overall response = CR + PR

Confidential ïFor Internal Use Only. Do Not Distribute. 36

HSCTor

Management of Patients With Overlapping Signs 
and Symptoms

ÅSome patients may present with elements of both PNH and BMF, 
with the clinical picture evolving over time1

ÅTargeted treatments should address both haemolysis and BMF1,2

1. Luzzatto L, et al. Br J Haematol. 2011;153(6):709-720. 2. Parker CJ. Hematology Am Soc Hematol Educ Program. 2011;2011:21-29. 

3. de Latour R, et al. Rev Med Interne. 2010;31(3):200-207.

+Eculizumab

Treatment algorithm3-5

IST

?
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Evidence of PNH Cells in RA-MDS

ÅInterim Results from EXPLORE, a Multi-center Prevalence Study 
of PNH Clone Size in Patients with AA, MDS, and other BMF

Galili N et al. Poster presentation at: American Society of Clinical Oncology 45th Annual Meeting; May 29ïJune 2, 2009; Orlando, FL..

EXPLORE TRIAL

Patient Population Description

RA-MDS

(n=1293)

PNH cells/clone (Grans + RBC type III) > 0.01% 17.16% (222 / 1293)

WBC PNH clone Ó 1% 1.54% (20 / 1293)

Clone Ó1% and LDH > ULN 40.0% (8 / 20)

WBC PNH Clone size Ó 1%

Mean clone 32.19% (n=20)

RA-MDS
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Patients With Unexplained Cytopenias
are at High Risk for PNH1

*0.01% PNH cell threshold.

Test the Following Cytopenic Patients for PNH5,6

Cytopenia With Any of 

These Coexisting Findings

ÁThrombosis

ÁAnemia

ÁCoombs-negative hemolytic 

anemia

ÁBone marrow failure 

disorder

ÁHemoglobinuria

(dark colored urine)

Cytopenia and 

Evidence of Hemolysis

ÁLDH

ÁHaptoglobin

ÁReticulocyte count

(with or without anemia)

Unexplained 

Cytopenia

ÁAfter thorough work-up

1. Movalia MK et al. Blood 2011;118: Abstract 1033; 2. Barzi A, Sekeres MA. Clev Clin J Med 2010;77:37ï44; 

3. Jordan MB et al. Blood 2011;118:4041ï4052; 4. Moreno C et al. Blood 2010;116:4771ï4776; 

5. Borowitz MJ et al; Clinical Cytometry Society. Cytom B Clin Cytom 2010;78B:211ï230; 6. Brodsky RA. Blood 2009;113:6522ï6527.

Unexplained Cytopenias
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How Do You Test for PNH?

40

Standard Diagnostic Test for PNH

ÅFlow cytometryperformed on peripheral blood 

ÅGranulocytes and at least one additional cell line should 
be evaluated
ïRBCs

ïMonocytes

ÅQuantitative results
ïOptimalςƘƛƎƘ ǎŜƴǎƛǘƛǾƛǘȅ ŀƴŀƭȅǎƛǎΥ җлΦлм҈

ïwƻǳǘƛƴŜ ŀƴŀƭȅǎƛǎΥ җм҈

ÅEasy to understand PNH reports

ÅUse more than one reagent against GPI-anchored proteins

Borowitz MJ et al.; Clinical Cytometry Society. Cytom B Clin Cytom 2010;78B:211ï230.
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Testing for PNH in RBCs

Patient 1:

Normal RBCs with 

normal CD59 expression 

(Type I cells)

Patient 3:

PNH clone with complete 

CD59 deficiency 

(Type III cells) and 

partial CD59 deficiency 

(Type II cells)

Patient 2: 

PNH clone with complete 

CD59 deficiency 

(Type III cells)

Gating on GPA+ RBCs

GPA = glycophorin A.

Data Source: Dahl-Chase Diagnostic Services.. 42

Why Look Beyond RBCs for PNH?

ÅGranulocytes provide more accurate representation of PNH 
clone size1

ÅPercentages of PNH RBCs may be affected by:
ïHemolysis 

ïBlood transfusion

1. Borowitz MJ et al; Clinical Cytometry Society. Cytom B Clin Cytom 2010;78B:211ï230.

PNH reports should provide quantitative results expressing 

clone size on both granulocytes and RBCs
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PNH Patient With an 80% WBC Clone Size and 31% 
RBC Clone Size Indicating Hemolysis

Data Source: Dahl-Chase Diagnostic Services.
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FLAER- GPI Anchor Binding Marker CD59 ïGPI Anchored Protein

80.1 % of Granulocytes lack GPI proteins 31.4% RBCs are Type III PNH cells

WBC RBC
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ICCS Recommendations for Follow-Up Testing of 
Patients With an Identified PNH Clone

ÅAnnual monitoring1

ïStable patients

ïPatients with aplastic anemia and small PNH clone

ïPatients with refractory cytopeniawith unilineagedysplasia 
(RCUD) and small PNH clone

ÅMore frequent monitoring to evaluate for expanding 
clones

ïPatients with changing symptoms or lab values

ïPatients in early stages of treatment 

1. Borowitz MJ et al.; Clinical Cytometry Society. Cytom B Clin Cytom 2010;78B:211ï230.
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Treatment of PNH with 
Complement Inhibitor Eculizumab

46

Eculizumab(soliris) Humanized 
First in Class Anti - C5 Antibody

Hinge 

C
H

3
C

H
2

Human IgG4 Heavy Chain

Constant Regions 2 and 3

(Eliminates complement activation)

Complementarity Determining Regions

(murine origin)

Human Framework Regions

ÅNo mutations

ÅGermline

Human IgG2 Heavy Chain

Constant Region 1 and Hinge

(Eliminates Fc receptor binding)

Rother R et al. Nat Biotech 2007;25:1256
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EculizumabBlocks Terminal Complement1,2

C5

P
ro

x
im

a
l

T
e
rm

in
a
l

Please see full prescribing information for Soliris® (eculizumab).

1. Soliris® (eculizumab) Summary of  Product Characteristics. Alexion Europe SAS; 2012; 2. Rother RP et al. Nature Biotech 2007;25:1256ï1264; 

3. Walport MJ. N Engl J Med 2001;344:1058ï1066; 4. Figueroa JE, Densen P. Clin Microbiol Rev 1991;4:359ï395. 

C5a

Soliris 

ÅProximal functions of 
complement remain intact1,2

ïWeak anaphylatoxin2,4

ïImmune complex clearance2

ïMicrobial opsonization2

ÅTerminal complement - C5a and 
C5b-9 formation blocked1,2

ÅEculizumabbinds with high 
affinity to C51,2

Complement Cascade2,3

C5b-9C5b

C3 C3a

C3b
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Clinical Trials With Eculizumab

Pilot Study ïNEJM 2004

N=11

Primary endpoint: reduction of hemolysis

TRIUMPH ïNEJM 2006 

Pivotal Phase III, Double-Blind, 

Placebo-Controlled Trial, N=87

SHEPHERD ïBlood 2008

Broader patient population, including 

those receiving minimal transfusions or 

with thrombocytopenia, N = 97

Long-Term Extension Trial 

Hillmen Blood 2007

Evaluated long-term safety, 

efficacy and effect on 

thrombosis; Placebo patients 

switched to eculizumab

N=187

Please see full prescribing information for Soliris® (eculizumab).

Soliris® (eculizumab) Summary of Product Characteristics. Alexion Europe SAS; 2012.


