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+ Classification & mode of action
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Immunoglobulin (Ig) preparations derived from human blood are important
biological agents. They were first used to treat immune deficiency states in 1952.
Intravenous immunoglobulin (IVIg) is purified from the pooled human plasma
of 3,000–10,000 healthy donors. Pooling provides the entire array of antibodies
normally present in healthy immunocompetent individuals. Since there are
large numbers of donors, there is a possibility of diluting rare antibodies that
may be present in low concentration.
The manufacturing process is complex and includes important steps such
as careful donor selection, screening of plasma samples for infectious agents
and the use of modern viral inactivation techniques in order to optimize safety.
Standards are set by various regulatory agencies including the FDA, European
guidelines and the World Health Organization (WHO).
Various modifications have been applied to the original technique of
obtaining purified commercial IVIg by ethanolic fractionation of plasma.
Recently, a completely newly engineered purification process combining
caprylate precipitation, viral inactivation and double anion exchange
chromatography has been developed. This procedure yields a highly purified
product in a shorter time and with minimal protein denaturation.
A single donation of whole blood (500 mL) yields approximately 15 mL
of plasma proteins, of which only 2–3 mL is highly concentrated pure
gammaglobulin. IVIg contains relatively pure concentrate of IgG with a
distribution of IgG subclasses corresponding to that of normal serum. The
product may also contain variable amounts of albumin, IgA, IgM, IgE, sugars,
salts, solvents, detergents and buffers. These may affect the tolerability of IVIg
infusions, especially the sugar, salt and/or IgA content. The powder product that
has a longer shelf life is dissolved in sucrose. The sucrose content affects the
osmotic load of the preparation and can increase the risk of acute renal failure
in predisposed individuals.
The exact mechanism of action of IVIg is unclear and may differ in different
diseases. Proposed actions include functional blockade of Fc receptors,
complement inhibition, enhanced steroid sensitivity, modulation of dendritic
cell properties, autoantibody neutralization and inhibition of autoantibody
production, modulation of cytokine and cytokine antagonist production,
signalling through the inhibitory Fc receptor (Fc gamma RIIB) and inhibition of
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Intravenous
keratinocyte apoptosis due to blockade of the death receptor Fas (CD95) by antiFas antibodies. In treating any disease, more than one mechanism may operate.
It is possible that in diseases that have multiple stages, different mechanisms
may play an important role at different stages.

+ Indications & dermatological uses
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Human normal immunoglobulin (HNIG) is given i/m as protection against
viral infections (hepatitis A, measles and rubella). HNIG is also used as
replacement therapy for patients with congenital agammaglobulinaemia/
hypogammaglobulinaemia, and for the prophylaxis of infection following bone
marrow transplantation and in children with human immunodeficiency virus
(HIV) infection.
HNIG is given as a short-term treatment of idiopathic (immune)
thrombocytopenic purpura (ITP) and Kawasaki’s disease. Other indications
include chronic inflammatory demyelinating polyneuropathy (CIDP) and the
acute form of the disease, Guillan–Barré syndrome. In dermatology, high
dose IVIg has been used with promising results for the treatment of multiple
conditions (see below). However, none of these indications have been approved
by the FDA.
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Dermatomyositis
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This is the dermatological condition with the highest level of evidence for
treatment with IVIg. Multiple case reports, case series and double-blind,
placebo-controlled clinical trials have demonstrated the efficacy of high dose
IVIg in patients with dermatomyositis. All severe forms of dermatomyositis and/
or polymyositis represent potential indications for the use of IVIg. However, it is
not effective as monotherapy and should be used as adjuvant therapy (together
with corticosteroids with or without immunosuppressants). IVIg therapy is
usually considered as a second-line therapy when steroids have failed or are
contraindicated. However, in patients with a severe progressive course, severe
myolysis or paralysis, initial treatment with IVIg may be justified. Treatment
should be administered for a 6-month period in order to determine efficacy.
A total dose of 2 g/kg/mo is generally recommended and should be infused
over a period of 2–5 days. Usually, about 3–4 treatment cycles are required at
monthly intervals before achieving a significant improvement.
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Autoimmune blistering diseases
Adjuvant therapy with IVIg may be considered for all severe, treatment
resistant forms of autoimmune blistering disease. Especially good results have
been reported for the treatment of pemphigus vulgaris, pemphigus foliaceus,
mucous membrane pemphigoid and epidermolysis bullosa acquisita; IVIg may
warrant consideration in severe bullous pemphigoid, linear IgA disease and
paraneoplastic pemphigus. In all these cases, IVIg therapy should be used as
a second-line agent after an adequate trial of systemic steroids and other
immosuppressive agents such as azathioprine or mycophenolate mofetil. As for
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dermatomyositis (see above), IVIg appears to have greater efficacy as adjunctive
therapy than monotherapy and treatment should therefore be combined with
systemic corticosteroids with or without other immunosuppressive agents. IVIg
should be administered for a period of 3–6 months in order to assess its efficacy.
A total dose of 2 g/kg/mo is generally recommended. It could be infused over
a period of 2–5 days or 2–3 days depending on total dose required and the
general health of the patient. Slow infusion of 4–4.5 hours or longer reduces
the incidence of infusion related side-effects.
Guidelines for the indications, dosage, frequency of administration and
monitoring of IVIg were established by a large panel of experts on blistering
diseases from the USA, Canada and Europe, in a consensus statement entitled
Use of IVIg in autoimmune blistering diseases
‘Use
diseases’.
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Toxic epidermal necrolysis
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Although the early administration of IVIg in toxic epidermal necrolysis (TEN) was
reported to reverse the progression of skin disease with a favourable outcome
(potentially life-saving) some controversy remains about its effectiveness.
Randomized controlled trials are needed to provide a definitive answer. In a
systematic review and meta-analysis in 2012, referred to as the British Association
of Dermatologists’ guidelines in 2014, the overall mortality rate in 221 patients
with TEN and Stevens–Johnson syndrome/TEN overlap treated with IVIg, was
19.9%. Paediatric patients treated with IVIg had significantly lower mortality
than adults. However, in a subsequent study of 23 TEN patients treated with
IVIg, no improved survival rates in subjects receiving IVIg versus supportive care
alone was demonstrated.
In the treatment of TEN IVIg may be given as monotherapy in addition to
intensive supportive care and must be administered as soon as possible after
confirmation of the diagnosis. Usually only one cycle of treatment is required in
this condition. A total dose of 3–4 g/kg is generally recommended and should
be infused in divided doses over a period of 3–5 days.
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Systemic vasculitis
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Initial treatment usually consists of high dose corticosteroids with or without
immunosuppressive agents such as cyclophosphamide. In patients who do fail
to respond to this, IVIg may be included as a therapeutic option. Positive results
have been achieved in Wegener’s granulomatosis, Churg–Strauss vasculitis,
polyarteritis nodosa, microscopic polyangitis, IgA associated vasculitis and
catastrophic antiphospholipid syndrome. Only in Kawasaki’s syndrome is the
use of IVIg recommended as first-line treatment. However, the early use of
IVIg in Wegener’s granulomatosis or in haemorrhagic necrotizing vasculitis
of the skin may prevent massive tissue destruction. The recommended dose
for the treatment of Kawasaki’s syndrome in children is 1.6–2 g/kg/cycle (as
bolus infusion or given over 2–5 days) in combination with the recommended
administration of acetylsalicylic acid.
Other dermatoses that have been reported to improve with the use of IVIg
include autoimmune chronic urticaria, severe atopic dermatitis, pyoderma
gangrenosum, systemic lupus erythematosus (SLE) and other collagen vascular
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diseases, pretibial myxedema and scleromyxedema. The role of IVIg in the
management of these diseases (with the exception of dermatomyositis) awaits
clarification by double-blind, placebo-controlled trials. Although relatively
safe compared with immunosuppressive agents, the high cost, combined with
the logistical issues involved in its administration has limited the use of IVIg in
dermatological diseases.

+ Formulations/Presentation
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Different preparations of IVIg for i/v administration exist depending on the
manufacturer. Lyophilized formulations have to be reconstituted with normal
saline, water for injection, or 5% dextrose in water just before treatment to
achieved concentrations of 3–12%. Liquid preparations are also available,
reducing the time required for reconstitution and limiting the risk of error.
Most liquid preparations are available in concentrations of 5% (0.05 g/mL or
1 g/20 mL) or 10% (0.1 g/mL or 1 g/10 mL).
The sugar, sodium, IgA, osmolarity and pH of IVIg vary according to
manufacturer and may influence the rate of adverse effects. A highly purified
product is now available, marketed under the name Gamunex®.
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+ Dosages & suggested regimens
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The doses and regimens of high dose IVIg have varied in different studies.
A total dosage of 2 g/kg bodyweight at monthly intervals given over 2, 3 or
5 consecutive days is recommended. The recommended total dose for treatment
of TEN is 3–4 g/kg administered on 3–5 consecutive days. The speed of the
infusion is carefully monitored and adjusted with the intent of preventing
adverse events.
As the half-life of IVIg after i/v infusion is approximately 2–3 weeks, infusions
are initially administered at monthly intervals. After 6 months, a gradual
increase to 6-week intervals can be considered if there is a satisfactory response.
It is usual to prescribe only one treatment cycle of IVIg for TEN and Kawasaki’s
disease.
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+ Baseline investigations & considerations
•
•
•
•
•
•

FBC (CBC).
U, E & creatinine.
LFTs.
Hepatitis B and C serology.
Antinuclear antibody, rheumatoid factor +/- cryoglobulins.
Quantitative serum immunoglobulins (IgG, IgM, IgA; if IgA is low or absent,
measure anti-IgA antibodies).
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+ Monitoring
During infusion, vital signs (BP, heart rate and temperature) should be monitored
every 15–30 minutes, particularly during the initial infusion and throughout the
first course of therapy.
Post infusion, FBC (CBC) should be measured frequently (daily at first then at
least at monthly intervals) for the rare occurrence of Coombs-positive haemolytic
anaemia (reticulocyte count, haptoglobin) and neutropenia. Renal function and
LFTs should be checked on day 2 or 3 of treatment.
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+ Contraindications
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• Previous anaphylaxis or severe systemic response to Ig preparations.
• Rapidly progressive renal failure.
• Selective IgA deficiency with antibodies to IgA is cited by most manufacturers
as a contraindication to their product. However, an IgA depleted preparation
of IVIg may be used with caution. Selective IgA deficiency occurs in
approximately 1 in 700 of the population so IgA should be measured before
therapy.
• Recent or imminent live virus vaccination (relative contraindication), as the
immune response may be affected.
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+ Cautions
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• Impaired renal function or concurrent nephrotoxic drug therapy.
• Patients at increased risk of thromboembolism (including obesity, prolonged
immobilization, hyperviscosity, cryoglobulinaemia, impaired cardiac
function).
• History of SLE, rheumatoid arthritis.
• History of migraine as IVIg may trigger a migraine attack.
• Diabetes mellitus.
• Sepsis.
• Elderly: In patients over 65 years of age the recommended dose should not
be exceeded. The infusions should be administered at a very slow rate.
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+ Important drug interactions
No drug interactions have been reported to the date with IVIg products.
Nephrotoxic drugs should be used with great caution and in consultation with
the treating physician during IVIg therapy. This is emphasized to minimize the
risk of causing acute renal failure.
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Live virus vaccines, such as measles, mumps and rubella, should not be given
for 12 days before or 3 months after IVIg, as the product may contain antibodies
which can interact with these vaccines.

+ Adverse effects & their management

C

With the current careful selection of plasma donors and advances in the
manufacturing and purification of IVIg products, the rate of adverse events
associated with IVIg infusion have considerably decreased. Most reactions are
mild and self-limiting or easy to treat. Frequently they occur during the first
cycle and often during the first few hours of the infusion.
Headache, fever, chills, nausea, vomiting, dizziness, flu-like symptoms,
arthralgia, migraine, hypotension and urticarial rash are some of the most
common side-effects. These can usually be overcome by reducing the rate
of infusion, administering non-steroidal anti-inflammatory drugs (NSAID)s,
acetaminophen, corticosteroids and/or antihistamines before beginning the
infusion.
The incidence of adverse events is reported by the manufacturers to be
in the range of 1–15%, and is usually less than 5%, but may be higher in
hypogammaglobulinaemic patients. The management of specific adverse
events is shown in Table 1.
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TABLE 1 Side-effects of IVIg therapy and their management
Management

Headache

Paracetamol (acetaminophen)/codeine
Slow rate of infusion

Fever, chills, nausea, vomiting,
dizziness, flu-like symptoms,
arthralgias, sore throat.

Paracetamol
Slow rate of infusion

Migraine

Bed rest
Consider prophylaxis 2 days prior, during,
and 2 days post-therapy with propranolol, or
whichever drug has worked in the past, for future
infusions

Hypotension/hypertension

Slow rate of infusion

Phlebitis at infusion site

Change infusion site

Transient elevation of serum creatinine

Observe

Transient elevation of liver enzymes

Observe

Transient urticarial eruption

Oral antihistamines

Vesicular hand/foot and generalized
eczema

Topical corticosteroids

or
yl

Ta

Minor adverse events
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(continued )
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TABLE 1 (continued )
Management

Severe adverse events (rare)

Management

Aseptic meningitis

Bed rest
Paracetamol/codeine/stronger analgesia. For
future infusions: pre-medicate with cetirizine,
encourage high oral intake of fluids, infuse at a
slow rate and the most dilute solution available
Check if patient or family has history of migraines

Acute renal failure

Slow rate, low IVIg concentration, sucrose-free
preparations
Supportive haemodyalysis

C

Minor adverse events
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Anaphylactic shock

Intravenous hydrocortisone + antihistamines,
intravenous fluids+/- adrenaline
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Deep venous thrombosis (DVT)/
pulmonary embolism (PE)

Stop infusion
Specific treatment of MI
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Myocardial infarction (MI)

Stop infusion
Specific treatment of DVT or PE
Consult vascular surgeon to prevent a future
recurrence
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Although rare, severe adverse events can also occur, especially in patients
with co-morbidities or risk factors. Therefore, it is important to obtain a
complete medical history and to perform a thorough medical evaluation before
initiation of IVIg therapy. Adverse events include aseptic meningitis, acute
renal failure, deep venous thrombosis and/or pulmonary embolism, myocardial
infarction, stroke and anaphylactic shock.
In practice, when prescribing IVIg, it is important to consider underlying risk
factors and chose a brand of IVIg with a suitable composition. For example, in
older patients or those with renal dysfunction, use a sugar-free preparation.
Despite the absence of comparative data regarding the incidence of side-effects
among different IVIg brands, the variable content of sugar, sodium, IgA, pH and
osmolarity may influence the occurrence of side-effects. Moreover, the rate of
infusion, concentration and total volume infused are important contributing
factors.
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+ Patient information
Patients should be informed that the product is prepared from human blood
or plasma and the transmission of infectious agents (in particular, currently
unrecognized ones) cannot be excluded.
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+ Use in special situations
Pregnancy (FDA Category C)
There are no animal data regarding the use of IVIg in pregnancy. Manufacturers
recommend that IVIg be administered in pregnancy only if clearly needed.
IVIg has been safely used in pregnant patients with pemphigus vulgaris with
positive outcomes. Benefit has been shown in a number of other conditions in
pregnancy, including antiphospholipid syndrome with recurrent spontaneous
abortions, ITP and pemphigus gestationis. However, IVIg crosses the placenta
and there have been isolated reports of neonatal haemolysis. The potential for
transmission of infectious agents remains a concern.

C
yr
op

Lactation

Children
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The proteins in IVIg are likely to be excreted in breast milk without having
an adverse effect on the breastfed infant. However, there is no information
regarding the safety of IVIg during lactation.
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