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Meet Lydia

• 44 year-old woman

• Healthy

• Works as a technician in a pharmacy

• 2 years ago: getting tired

• finding it hard to continue with her fitness program

• Now: tired all the time



Lydia: continued

• To family doctor:

• Blood tests: anaemia,  iron deficiency

• Rx: iron supplement

• 6 months later: no better

• Iron upsets her stomach – pain, trouble swallowing

• Really tired: time off work

• Out of breath

• Sometimes: dark urine

• Still anaemic – sent to a haematologist

• Diagnosis: Paroxysmal nocturnal haemoglobinura



WHAT IS PNH?



What is PNH?

• Rare disease

• Acquired genetic disease

• Haemolytic anaemia

• Complex, multisystem disorder

• Disabling

• Deadly

• Treatable!



• Lydia asks her haematologist if she can be referred to a 

PNH expert.

• She is told: 

• “This is a very rare disease. There are no 

experts in our region.”



PNH is a rare disease

• About 30 Canadians are diagnosed with PNH each year

Why is rarity important?

• Getting diagnosis

• Becoming an “expert”

• Finding an “expert”

• Feeling alone

• Drug development



• Lydia does some searching on the internet and discovers 

the Canadian PNH Network.

• She finds a haematologist with a special interest in PNH 

who works in a city 2 hours away.

• She has read about PNH on the web, but much of the 

information is technical and confusing.

• She wants to know:

“What causes PNH?”



PNH is an acquired genetic disease

• PNH is caused by a gene mutation

• The mutation occurs in a gene named PIGA

• (phosphatidylinositol glycan A)

• The mutation is NOT hereditary – not passed on to the 

children of affected people

• Can occur at any age



PNH is an acquired genetic disease

The PNH mutation 

occurs in a stem cell



PIGA



PIGA mutation

The stem cell and all of 

the blood cells that 

descend from it now 

carry the PIGA mutation

PNH is caused by loss of 

PIGA function in blood cells



Why is my 

haemoglobin

level so low?



PNH causes haemolytic anaemia



PIGA mutation

The stem cell and all of 

the blood cells that 

descend from it now 

carry the PIGA mutation

What is the effect 

of PNH on red 

blood cells?

PNH and red blood cells



The red blood cell membrane

The membrane is a complicated 

structure made of fats and proteins



PIGA builds the GPI anchor

Many GPI-anchored proteins

• Enzymes

• Antigens

• Transport

• Adhesion



PNH: GPI assembly fails

PigA mutation in a stem cell

No GPI anchor

No anchored proteins:

Including complement defense 

proteins



PNH RBCs are unshielded

Complement



Lydia: skeptical

• Lydia’s family doctor told her that she is “not anaemic

enough” to explain how tired she is. Recommended 

referral to a psychologist.

• She has a lot of abdominal pain.

• Her haematologist has run a series of tests:

• Protein in her urine, indicating mild kidney damage

• Increased strain on the right side of her heart and increased 

pressure in her pulmonary artery

• Activation of her clotting system



Are all of 

these things 

caused by 

anaemia?



PNH is a complex, multisystem disorder

Thrombosis

Fatigue

Renal failure

Abdominal pain

Dyspnoea

Dysphagia

Haemoglobinuria

Erectile dysfunction

Pulmonary hypertension

Chest pain

How can haemolysis

cause all of this?



PNH and nitric oxide (NO)

Nitric oxide



PNH causes loss of nitric oxide

Haemoglobin binds to NO

Release of haemoglobin from PNH cells lowers NO levels



Reduced NO causes trouble

Reduced blood flow:

Thrombosis

Fatigue

Kidney disease

Erectile dysfunction

Smooth muscle spasm:

Swallowing problems

Abdominal pain



Is it normal to be so sick with PNH?
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The majority of patients 
reported symptoms as 

moderate to very severe

59% of patients were transfusion-free for at least 12 months or had never been transfused

76% were forced to modify their daily activities to manage their PNH

17% were unemployed because of PNH 

PNH is disabling



Is this a dangerous condition?
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Actuarial survival from the time of

diagnosis in 80 patients with PNH

Age- and sex-

matched controls

Patients with PNH

The expected survival of an age- and sex-matched control group is shown for comparison.1 

In a patient population where half the patients have <30% clone, one in seven patients died by 5 years.2

35%
of PNH patients die 

within 5 years

of diagnosis

1. Hillmen P et al., 1995.; 2. de Latour RP et al., 2008. 

From New England Journal of Medicine. Hillmen  P et al., Natural history of paroxysmal nocturnal hemoglobinuria. 333: 1253-1258. 

Copyright © 1995 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society.

PNH is deadly



Can anything 

be done?



PNH is treatable!

• Bone marrow (stem cell) transplantation

• Complement blocking therapy -- Eculizumab



Eculizumab works

Blocks haemolysis in practically everyone

• 90% reduction in blood clots

• 45% have improvement in kidney function

• 50% have stabilization of kidney function

• 75% reduction in transfusion needs

• Major improvements in fatigue, swallowing problems, pain



Eculizumab blocks haemolysis



Impact on life expectancy

.

1. Hillmen P et al., 1995.; 2. Hill A et al., 2012.; 3. Soliris® (eculizumab) Product Monograph, 2013.
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Pre-Soliris® from time of

diagnosis in 80 patients with PNH1

Age- and gender-

matched controls

Patients with PNH

• Despite best supportive care, 5-year 

mortality rate was 35%1

PNH patients on Soliris® compared with 

age- and gender-matched controls2*

Time (years)

• Hazard ratio = 2.24 (p = 0.013)
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*Survival after 10 years is slightly inferior to controls with causes of 

death related to bone marrow failure and not hemolysis or thrombosis.



Problems with eculizumab

• It has to be given intravenously

• Not a cure – ongoing treatment

• Common side effect: Headache

• Blocks complement (!)

• Increased risk of meningococcal infection

• Need for vaccination



		

		 		

Dr Thomas Nevill, 
Vancouver General 

Hospital, Vancouver 

Dr Karen Valentine, 
University of Calgary 

Dr Richard Wells, 
Sunnybrook Health 

Sciences Centre, Toronto 

Dr Ian Chin-Yee, 
London Health 

Sciences Centre, 

London 

Dr Thomas Kiss, 
Maisonneuve-Rosemont 

Hospital, Montreal 

Dr Loree Larratt,  
University of Alberta, 

Edmonton 

Dr. Brian Leber 
Dr Christopher Patriquin, 

McMaster University, 

Hamilton 

Dr Sue Robinson, 
QEII Health Sciences 

Centre, Halifax   

Dr Stephen Caplan, 
Jewish General 

Hospital, Montreal 

Dr Kuljit Grewal, Memorial 
University,  

St. John’s, Newfoundland 

  

Dr Danièle Marceau, 
Université Laval, 

Québec 

Prof Robert Sutherland, 
University Health Network, 

Toronto 

PNHnetwork.ca



Summary: A user’s guide to PNH

• PNH is:

• Rare disease

• Acquired genetic disease

• Haemolytic anaemia

• Complex, multisystem disorder

• Disabling

• Deadly

• Treatable!

Fascinating!

Important

Something we can 

do something about




