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Costs of UK National Health System 



The Second Machine Age
Work, Progress, and Prosperity in a time of Brilliant 

Technologies
http://www.secondmachineage.com/



Some economic thoughts

Most economic fallacies derive from the tendency 
to assume that there is a fixed pie, that one party 
can gain only at the expense of another.

Milton Friedman 32-Jul-1912 – 16-Nov-2006



Some economic thoughts
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Centre for Bleeding Disorders/Rare 
Blood Disorder Program
Alberta Health Services

Comprehensive Care/Home Treatment Programs in:
1. Bleeding Disorders: Nurse, Social Work, Physio, Orthopedics, 

Dentist, Hematologist, 
2. HAE: Social Work, Nurse, Physicians (Heme, Allergy)
3. Immunodeficiency: Social Work, Nurse, Physicians (Heme, 

Immunology, Rheumatology, Respiratory Med, General Med)
4. Hemoglobinopathy: Nurse, Social Work, Physicians 3X Heme)
5. Porphyria: Social Worker, Nurse, Hematologist
6. Ehlers Danlos syndrome: Social Worker, Nurse, Hematologist, 

General Med-Hypertension)
7. +/- Gaucher: Nurse, Social Worker, 



Centre for Bleeding Disorders/Rare 
Blood Disorder Program
Alberta Health Services

Policies:
1. Annual Visit: Appointment for next year at end of visit
2. Treatment Logs/CBDR: Required to stay on Home Treatment for 

product tracking for recall, for justification of Rx - breakthrough
3. Testing: ie Immunoglobulin levels/CBC/retic (SCIG); CBCd

(Hydroxyurea), ferritin, iron saturation (Chelation), 
4. Support: 8:00-4:00 Social Worker, Nurse
5. Support: 24/7 access: On-call, ER protocols, “Factor First” cards
6. Family Physician: !!!!!



The importance/impotence of specialty care: strategies for “normalizing” 
survival

A New Age in Hemophilia: Managing Co-morbidities

McAlister FA. Quality & Safety in Health Care. 16(1):6-11, 2007 Feb 

Compared with patients seen by primary care 
doctors alone, patients seen by specialists 
and primary care doctors were more likely to 
receive recommended treatments (all 
p(0.001), but were more likely to die (13.1% v
11.7%, adjusted hazard ratio (HR) 1.17, 95% 
confidence interval (CI) 1.08 to 1.27). This 
association persisted even in patients 
without co-morbidities or target organ 
damage (adjusted HR 1.16, 95% CI 1.01 to 
1.34). 
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30 patients with CVID or XLA

26-60 ml at 10-20 ml/hr

Products equivalent (free)

$265/yr for travel, parking vs $40/yr for syringes, needles etc

Slight benefit in time requirements
Int J Technology Assess in Health Care, 1995;11:345-53



Martin A, Lavoie L, Goetghebeur M, Schellenberg R. Economic benefits of subcutaneous rapid 
push versus intravenous immunoglobulin infusion therapy in adult patients with primary 
immune deficiency. Transfus Med. 23(1):55-60, 2013 Feb.



Martin A, Lavoie L, Goetghebeur M, Schellenberg
R. Economic benefits of subcutaneous rapid push 
versus intravenous immunoglobulin infusion 
therapy in adult patients with primary immune 
deficiency. Transfus Med. 23(1):55-60, 2013 Feb.



Ducruet, Thierry. Levasseur, Marie-Claude. Des Roches, Anne. Kafal, Ayman. Dicaire, Renee. Haddad, Elie. 
Pharmacoeconomic advantages of subcutaneous versus intravenous immunoglobulin treatment in a Canadian pediatric 
center. J Allergy Clin Immunol. 131(2):585-7.e1-3, 2013 Feb.



Gerth WC, Betschel SD, Zbrozek AS. Implications to payers of switch from hospital-based 
intravenous immunoglobulin to home-based subcutaneous immunoglobulin therapy in patients 
with primary and secondary immunodeficiencies in Canada. Allergy, Asthma & Clinical 
Immunology 2014, 10:23.  http://www.aacijournal.com/content/10/1/23 
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Gerth WC, Betschel SD, Zbrozek AS. Implications to payers of switch from hospital-based 
intravenous immunoglobulin to home-based subcutaneous immunoglobulin therapy in 
patients with primary and secondary immunodeficiencies in Canada. Allergy, Asthma & Clinical 
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Implications to payers of switch from hospital-based intravenous 
immunoglobulin to home-based subcutaneous immunoglobulin therapy 
in patients with primary and secondary immunodeficiencies in Canada

Province (80%) Capacity increase
(hours/month)

Alberta 500 2,200

Ontario 1700 7,480

Canada 4400 19,360



Questions

34
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HAE Home Treatment

Louanne M. Tourangeaua Anthony J. Castaldob Donna K. Davisb James Koziolc Sandra C. Christiansena, d Bruce L. Zurawa. 
Safety and Efficacy of Physician-Supervised Self-Managed C1 Inhibitor Replacement Therapy. Int Arch Allergy Immunol 
2012;157:417–424 
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Home Therapy with Human C1-INH: Earlier Treatment 

and Trend Towards Higher Efficacy

Kreuz W et al. Transfusion. 2012; 52(1):100-7.

On Demand IRT

Children and Adolescent Data Only

HAE Home Treatment



Absenteeism in between attacks over the past 6 months is 
associated with attack frequency
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Note: For patients, includes time missed from work and/or school; for carers, includes time missed from work, school 
and/or leisure. Overall, 59% used carer help over the past 6 months.

Mean number of days missed from work or school 
over the last 6 months by attack frequency

Aygören-Pürsün E et al submitted



Patients experience substantial detriments in 
career advancement due to HAE

Aygören-Pürsün E et al.submitted
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Fatal laryngeal 
attacks and 
mortality in 
hereditary 

angioedema due 
to C1-INH 
deficiency

Konrad Bork, MD,a Jochen Hardt, PhD,b and Gunther Witzke. Fatal laryngeal attacks and 
mortality in hereditary angioedema due to C1-INH deficiency. J Allergy Clin Immunol 
2012;130:692-7





15 children (<14 y; IVIG therapy at enrollment); 32 adults (>14 y; 22 IVIG/10 SCIG). 
Questionnaires at baseline, 6 & 10 months: Child Health Questionnaire–Parental Form 
50 (children) or Short Form 36 (adults), Life Quality Index, and questions regarding 
therapy preferences. Children reported: better health, improved school/social 
functioning for children
Parents reported: Reduced emotional stress and limitations on personal time, fewer 
limitations on family activities
Adults reported: Improved vitality, mental health, and social functioning
Gardulf A, Nicolay U, Asensioo O, Bernatowska E, Bock A, Costa-Carvlho B, Granert C, Haag S, Hemandez D, Kissling P, Kus J, 

Matamoros N, Niehues T, Schmidt S, Schulse I, Borte M. Children and adults with primary antibody deficiencies gain quality of life by 
subcutaneous IgG self-infusions at home. J Allergy Clin Immunol, 2004;114:936-42
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Winter in Alberta



http://www.hc-sc.gc.ca/english/protection/krever/



CRISPR



CpG mutations


