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Introduction 

•  IVIG introduced in the 1950s for treatment of primary 

immunodeficiencies 

•  Initially as subcut on IM preparations 

•  IVIG is prepared from pooled plasma from thousands of 

donors to provide diversity of antibody repertoire 

•  The initial aim was to provide immunity against common 

but life-threatening infections eg Strep pneumonia, Hib 

•  Since introduction hospitalizations for pneumonia, 

meningitis and osteomyelitis has reduced 

•  It has become clear that IVIG may be beneficial for 

conditions other than primary immune deficiency 

Historical Perspective: Imbach et al Lancet 1981 

•  6 children with acute ITP and 7 with chronic 

treated with IVIG 

•  All had a sharp increase in platelets within 5 

days but the subsequent clinical course was 

varied 

Historical Perspective: Imbach et al Lancet 1981 

Introduction 

•  Clinical benefits do not closely correlate with antibody 

titers 

•  Since then the role of IVIG has expanded to include a 

number of autoimmune and inflammatory states 
•  Currently Around 25% of IVIG is used to treat PID in the USA while 

75% is used for autoimmune or inflammatory conditions 

•  The evidence for use of IVIG in such conditions is highly variable 

The IVIG Paradox 

•  Host IgG auto antibodies are  a major contributor to the 

pathology of autoimmune diseases eg RA, SLE, ITP, 

AIHA, CIDP 

•  Interestingly the administration of IVIG in such conditions 

can be used as an immune regulator 

•  IVIG is considered to “interrupt” pathological immune 

responses via mechanisms that are still being delineated 
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IVIG: Mechanism of action 

•  The dose of IVIG used in autoimmune/

inflammatory disease is 4-5x higher than what 

is used in PID 

 Usual dose 2g/kg given IV over 2-5 days q monthly 

  Target IgG range 2500-3500 mg/dL 

IVIG: Mechanism of action 

•  Both Fab and Fc domains of IVIG are thought to contribute to the anti 

inflammatory response 

•  It has been shown that treatment with the Fc fragment of IVIG alone can ameliorate 

ITP I humans (Debre et al Lancet 1991) 

Crucial for activating the 

 innate immune system 

C3a and C5a 

Schwab and Nimmerjahn Nat Rev Immun 2013 

IVIG: Mechanism of action IVIG: Mechanism of action 

•  The benefits of IVIG cannot be explained by a single mechanism 

•  IVIG may play a role in patients who a resistant to the action of glucocorticoids 

•  Some of the benefits of IVIG extend beyond the half-life of the agent 

Gelfand et al NEJM 2012 

Non PID uses of IVIG 

•  What kind of conditions can be treated with IVIG? 

Neurological 

Renal Transplant 

Hematological 

Autoimmune 

Infectious 

Dermatological 

IVIG in Neurological Disease 

•  Multifocal Motor neuropathy (FDA Approved) 

•  Level B evidence based on 3 class II studies IVIG is 

probably effective in the treatment of MMN 

•  Guillian Barre Syndrome (FDA Approved) 

•  There is Level A evidence that IVIG is as effective as 

plasmapheresis in the treatment of adults with GBS 

•  There is no evidence for concomitant 

methylprednisone 

•  There is a lack of randomized controlled trials for the 

use of IVIG in children with GBS 

Patwa et al Neurology 2012 
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IVIG in Neurological Disease 

•  CIDP (FDA Approved) 

 Based on 2 Class I trials IVIG is effective for the long 

term treatment of CIDP 

  60% rate of symptom relapse 

 Data are insufficient to address the comparative 

efficacy of prednisolone and IVIG 

Patwa et al Neurology 2012 

IVIG in Neurological Disease 
•  Indications with additional criteria 

  Relapsing-remitting MS 

  Myasthenia Gravis (Level B evidence) 

•  In one class I study comparing 24 pts treated with IVIG 

and 27 with placebo the quantitative MG score was -2.54 

vs -.08 (p=0.047) 

  Refractory Poly myositis 

  Lambert-Eaton myasthenic syndrome 

  Refractory dermatomyositis 

  Opsoclonus-myoclonus* 

  Birdshot retinopathy* 

*Bonus points to anyone who can describe these 

Patwa et al Neurology 2012 

IVIG in Autoimmune Disease 

•  Kawasaki Disease (FDA approved) 

 Acute self limiting vasculitis of infants and children 

•  Acute fever, conjunctivitis, erythema of lips, oral 

mucosa, fissured lips, strawberry tongue 

•  Odema of hands and feet, desquamation, 

polymorphous exanthum 

 A single dose of IVIG early in disease often results in 

defevescence and reduction in inflammatory markers 

 Rate of coronary artery aneurism is reduced from 

15-25% to 5% 

 Possibly due to antibodies against IL-1, IL-6 and TNFa 

IVIG in Infectious Disease 

•  Pediatric HIV infection (FDA approved) 

  ? Is there any evidence for this 

IVIG in Haematological Disease 
•  CLL (FDA Approved) 

•  ITP (FDA Approved) 

  90% response rate 

•  Allogenic BMT (FDA Approved) 

•  Indications with additional criteria: 

  Autoimmune haemolytic anaemia 

  Anaemia secondary to parvovirus 

  Autoimmune neutropenia 

  Neonatal alloimmune thrombocytopenia 

  HIV-associated thrombocytopenia 

  GVHD 

  CMV in patients undergoing BMT 

IVIG in transplant medicine 

•  Kidney Transplant involving a recipient with 

high antibody titre or an ABO incompatible 

donor (FDA Approved) 
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IVIG in Dermatology 

•  Australian criteria: 

  Dematomyositis 

•  Indicated for patients with significant muscle weakness 

unresponsive to corticosteroids and other 

immunosuppressive agents 

  Pemphigus vulgaris (70% of pemphigus disease) 

•  Rare but potentially fatal condition commonly 

presenting in the 4th-6th decade 

•  Auto antibodies to desmoglein 3 results in splitting of 

the desmosome with mechanical stress 

•  IVIG indicated as an adjunct to long term corticosteroids 

Smith, Dennington and Cooper Aus J Dermatol 2010 

IVIG in Dermatology 
  Pemphigus foliaceous 

•  Accounts for 25% pemphigus- often more extensive than 

PV and involves face, chest, scalp back and extremities 

•  IgG is deposited in the upper striatum malpighii 

targeting desmoglein 1 

•  IVIG indicated for patients resistant to steroids and 

immunosuppressant's or when these are 

contraindicated 

  Bullous Pemphagoid 

•  IgG and C3 deposition in the basement membrane zone 

•  Auto antibodies to BPAg1/2 

•  IVIG indicated for patients resistant to topical and 

systemic steroids and immunosuppressant's 
Smith, Dennington and Cooper Aus J Dermatol 2010 

IVIG in Dermatology 

  Mucous membrane pemphagoid 

•  Rare, acquired chronic sub epithelial disease effecting 

mucosal surfaces 

•  Bullae heal with scar formation leading to morbidity and 

mortality 

•  IVIG indicated for patients resistant to topical and 

systemic steroids and immunosuppressant's 

  Epidermolysis bullosa acquisition 

•  Rare bullous skin condition where blisters occur at the 

site of trauma. Blisters heal with scarring 

•  IVIG can be considered in severe cases refractory to 

conventional immunosuppressant 

Smith, Dennington and Cooper Aus J Dermatol 2010 

IVIG in Dermatology 

  TEN or Stevens-Johnson syndrome 

•  Toxic life-threatening hypersensitivity to 

medications 

•  IVIG can be given in the early stages to limit 

progression 

 Necrotizing fasciitis 

Smith, Dennington and Cooper Aus J Dermatol 2010 

IVIG: Future Directions 

•  Current demand of IVIG is expanding and the product is expensive ($103M for 

IVIG in 2005-06) and required at high doses 

•  Attempts are being made to bioengineer a protein with the same 

immunomodulatory functions as native IgG 

•  It is possible that only a portion of the total IVIG administered is effective, 

explaining the current high doses required 

Thank You 

•  Questions? 


