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What is IVIg? 

IVIg = intravenous immunoglobulin

• Contains the pooled, polyvalent, IgG antibody 

extracted from the plasma of over 1000 blood donors 

• Contains <2.5% IgA

• Mainly used as treatment in three major categories:

 —immune deficiencies

 —autoimmune diseases

 —acute infections

• Can be used in pregnancy



Skin diseases treated with IVIg

Autoimmune connective tissue disorders
Cutaneous lupus erythematosus

Dermatomyositis
Mixed connective tissue disease

Nephrogenic fibrosing dermopathy

Scleroderma (Systemic sclerosis)

Autoimmune mucocutaneous blistering diseases
Bullous pemphigoid

Epidermolysis bullosa acquisita

Lichen planus pemphigoides 

Linear IgA bullous disease

Mucous membrane (Cicatricial) pemphigoid 

Paraneoplastic autoimmune multiorgan syndrome (Paraneoplastic pemphigus)

Pemphigoid (Herpes) gestationis

Pemphigus foliaceus

Pemphigus vulgaris



Vascular disorders
Anti-neutrophil cytoplasmic autoantibody (ANCA) positive vasculitides:

 Microscopic polyangiitis
 Wegener's granulomatosis

Behçet's disease

Churg–Strauss syndrome

Cutaneous polyarteritis nodosa

Degos' disease 
Leukocytoclastic vasculitis

Livedoid vasculopathy

Drug-induced disorders
Anticonvulsant hypersensitivity syndrome

Erythema multiforme

Kaposi sarcoma due to immunosuppression

Methotrexate-induced acral erythema 
Stevens–Johnson syndrome

Toxic epidermal necrolysis (Lyell's syndrome)

Skin diseases treated with IVIg



Miscellaneous dermatoses
Alopecia universalis 

Atopic dermatitis

Calcinosis cutis

Chronic urticaria: —Angioedema with hypereosinophilia

  —Autoimmune urticaria 

  —Chronic idiopathic urticaria 

  —Delayed pressure urticaria

  —Solar urticaria 

Graft-versus-host disease

Hyper-IgE syndrome

Kawasaki's syndrome 

Necrobiosis lipoidica diabeticorum

POEMS syndrome: polyneuropathy, organomegaly, endocrinopathy, monoclonal 

 gammopathy, and skin changes 

Polymorphous light eruption

Pretibial myxedema

Psoriasis

Pyoderma gangrenosum

Scleroderma

Scleromyxedema

Sweet’s syndrome

Wiskott–Aldrich syndrome

Skin diseases treated with IVIg



Skin infectious and infection-related diseases
Lyme disease

Measles
Necrotizing fasciitis

Rubella

Staphylococcal scalded skin syndrome (SSSS; Ritter's disease) 

Streptococcal toxic shock syndrome (STSS)

Varicella

Skin diseases treated with IVIg



• Intravenously over several hours, gradually increasing the rate 
of infusion up to 200 ml/h.

• Daily for 2-5 days. Usually @400 mg/kg/day up to 2 g/kg per 
month = one cycle.

• Cycles can be repeated in 2-4 weeks, depending on 
circumstances (IgG half-life is 3-4 weeks). 

• Multiple cycles are usually required: from 3-5 to 30-50 and 
more.

• Very expensive: ~$10,000 for one cycle.

How is IVIg therapy given?





• Need to obtain clearance from insurance company 

before treatment can be given.

• Insurance company may not allow it, or may 

restrict frequency or duration of treatment. 

Impact of cost of IVIg on treatment





Comparison of cost of conventional immunosuppressive therapy (CIST) 

with IVIg therapy in patients with mucous membrane pemphigoid (MMP), 

ocular cicatricial pemphigoid (OCP), bullous pemphigoid (BP) and 

pemphigus vulgaris (PV).



• Administer IVIg product at 400-500 mg/kg/day on 4-5 consecutive days up to the total 

dose of 2 g/kg/month times ? number of months.

• Premedicate patient with 25 mg Benadryl (diphenhydramine) and 500 mg Tylenol 

(acetaminophen) 15-30 min prior to starting the infusion.

• Place peripheral i.v. and maintain with 0.9% sodium chloride.

• Infusion Rate:  start at 0.5 ml/kg/h, then increase by 15 ml/h every 15 min until target 

rate of 150-200 ml/h, as tolerated.  Maximum rate is 200 ml/h.

• Observe vital signs prior to infusion. Blood pressure and pulse every 30 min until 

stable infusion rate, then every hour.  

• Watch for signs of fluid overload, cardiovascular symptoms, allergic reactions, skin 

rash, fever, and moderate to severe headache.

• For adverse events, stop the infusion. Can restart the infusion at the same or lower 

rate if the symptoms subside.

Generic IVIg infusion protocol



• Headache, flushing, chills, fever, nausea, vomiting, 
dizziness, sweating, hypertension, feelings of tightness 
in the chest, back pain, and  muscle aches. Related to 
infusion rate. 

• Aseptic meningitis. More common with history of migraine. 

• Thrombosis/stroke. Related to infusion rate + dose. More common if 
history of cardiac disease, stroke, myocardial infarction, thrombosis, old 
age, hypercoagulation, limited mobility.

• Anaphylaxis. If IgA deficient. 

• Acute renal failure: due to osmotic injury. More common with 

sucrose, dehydration, hypovolemia, sepsis, diabetes. 

Immediate side effects



•  Anemia—due to anti-AB antibodies (Type 0 = universal receiver)

• Cardiac insufficiency—due to fluid overload

•   Renal insufficiency—due to immune complexes, sucrose

•   Viral infection—less with detergent treatment or ultrafiltration

Delayed side effects



•  Anemia—due to anti-ABO antibodies (Type 0 = universal receiver)

• Cardiac insufficiency—due to fluid overload

•   Renal insufficiency—due to immune complexes, sucrose

•   Viral infection—less with detergent treatment or ultrafiltration

Delayed side effects

no immune suppression

no ovarian/testicular suppression

no carcinogenicity

In contrast to conventional immunosuppressive therapy: 



What affects the safety of IVIg therapy?

IgA content Anaphylaxis, if patient is IgA deficient

Concentration Fluid overload if dilute

           Osmotic overload if concentrated

Sugar content  Sucrose – nephropathy

Administration rate Slow – fewer side effects

Frequency              Fewer side effects if given over 4-5 d

VARIABLE IMPACT





Commercially available IVIg products



How does IVIg work 

in skin diseases?





• selective elimination of pathogenic antibodies due to blocking 

(saturation) of the neonatal Fc receptor (FcRn) that protects IgG 

molecules from lysosomal degradation 

• anti-inflammatory action of sialylated IgG species that upregulate 

expression of the inhibitory FcγR (FcγRIIB) receptor on immune cells 

• inactivation of pathogenic antibodies by the anti-idiotypic antibodies 

present in IVIg preparations 

• activation of anergic/apoptotic program in B cells by anti-idiotypic 

antibodies

• increase of B cells producing the immunosuppressive cytokine IL-10

• protection of self-antigens targeted by autoimmunity by the blocking 

antibodies present within donors' IgGs 

• anti-apoptotic and anti-oncotic effects on keratinocytes 

Mechanisms of therapeutic action of IVIg
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of IgG



FcRn in human epidermis

Cauza et al, J Invest Dermatol 124:132 –139, 2005



FcRn-deficient mice are resistant to 

experimental PF and PV

Li et al, J Clin Invest 115:3440-3450, 2005

PF PV 
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Anti-inflammatory effect of IVIg sialylation

Anthony & Ravetch, 2010
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B-cell

B-cell receptor (BCR; ie, IgG autoantibody)

Anti-idiotypic antibody (ie, IVIg)

FcγRIIB B-cell

Anergy/apoptosis
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Inhibition of keratinocyte 

apoptosis by blockade of 

Fas by anti-Fas antibody 

present in IVIg

French et al., 2006



Can IVIg be made to 

work better?
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• Feedback mechanism maintains individual antibodies at a 
constant serum level.

Therapeutic implications of mechanism of IVIg action 



• Feedback mechanism maintains individual antibodies at a 
constant serum level.

• Rapid decrease in autoantibodies will trigger new 
autoantibody synthesis and a “rebound” in their serum 
level.

Therapeutic implications of mechanism of IVIg action 



• Feedback mechanism maintains individual antibodies at a 
constant serum level.

• Rapid decrease in autoantibodies will trigger new 
autoantibody synthesis and a “rebound” in their serum 
level.

• “Rebound” can be prevented by cytotoxic drugs.

Therapeutic implications of mechanism of IVIg action 



Bystryn, 2004





Czernik, A. et al. Arch Dermatol 2008;144:658-661.

Comparison of effects of IVIg administered with and without 
an immunosuppressive drug on serum levels of pemphigoid 

IgG (A) and IgG4 (B) autoantibody levels





• IVIg is a safe and effective drug to induce and maintain a prolonged 

clinical remission

• it can rapidly and effectively control autoimmune skin diseases 

• it has a corticosteroid-sparing effect

• its early use is of significant benefit in patients who may experience 

life-threatening complications from corticosteroids and 

immunosuppression

• IVIg works better if given together with a cytotoxic drug like Rituxan, 

Cytoxan, CellCept or Imuran

IVIg for skin diseases: Summary
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