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CLINICAL STUDY

An intravenous immunoglobulin therapy of serious
autoimmune rheumatic diseases
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Abstract: Intravenous immunoglobulins (IVIg) have been widely used in clinical practice for more than 35
years. Their efficacy has been established in many clinical trials for the treatment of autoimmune rheumatic
diseases including systemic lupus erythematosus, ANCA positive vasculitis and dermatomyositis, but these
indications are classified as the „off label“ treatment. For the diseases mentioned above there are no generally
accepted therapeutic guidelines.
The case reports (one patient with lupus erythematosus chorea, two patients with dermatomyositis and one
with the Wegener’s granulomatosis) present a treatment of systemic connective tissue diseases with IVIg
following the failure of standard therapeutic regimens. A successful therapy has been realized using different
doses of IVIg, which raises a question on an appropriate dose.
Based on our experience, we conclude that intravenous immunoglobulins are effective in the treatment of
many “off label” indications in rheumatology, particularly in cases when standard immunosuppressive therapy
could be harmful. Despite the evidence of efficacy, the dosage and timing of IVIg therapy, and questions of
costs/benefits ratio still remain insufficiently documented and multicentric controlled clinical trials with consecutive development of guidelines are necessary (Ref. 27). Full Text (Free, PDF) www.bmj.sk.
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Intravenous immunoglobulins (IVIg) have been widely used
in clinical practice for more than 35 years. The first therapeutic
use of immunoglobulins was in 1952 by C. O. Bruton in a case
of a primary antibody deficiency (1). This historical event initiated the use of IVIg in the treatment of primary and secondary
antibody deficiency. Later, IVIg were demonstrated to be effective also in an autoimmune disorder  idiopathic thrombocytopenic purpura. Since then, IVIg in high dose have been established in controlled clinical trials to be efficacious in the treatment of many autoimmune/inflammatory diseases (Guillain-Barré
syndrome, chronic inflammatory demyelinating polyneuropathy,
myasthenia gravis, multifocal motor neuropathy, multiple sclerosis, dermato/polymyositis, Kawasakis syndrome, ANCA positive vasculitis) and in the prevention of graft-versus-host reaction (26). Benefits have been reported also in other autoimmune conditions, but controlled trials are lacking (7), e.g. systemic lupus erythematosus (SLE) and proliferative lupus nephritis have also responded to IVIg in open labeled studies and case
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reports (8, 9). Recent study revealed a rapid expansion of intravenous immunoglobulins for a growing number of conditions
including systemic inflammatory disorders such as asthma and
sepsis (10, 11).
The purpose of our case reports is to present four cases of
autoimmune inflammatory connective tissue diseases, which were
treated with IVIg due to the failure of standard therapeutic regimens. A successful treatment has been performed with different
doses of IVIg, what leads to a question on the appropriate dose
of IVIg.
Case reports
Case 1
A 33-year-old Caucasian female was admitted due to generalized choreiform movements. Eleven years ago (1996) she had
been diagnosed with SLE and had been treated with corticosteroids and azathioprine for four years. In 2005 she developed
the Libman-Sachs endocarditis with the involvement of the mitral valve, which was replaced by a bioprosthesis later in the
same year.
On admission, the patient manifested involuntary choreatic
movements of the right extremities spreading to left side of the
body and face accompanied by severe cognitive impairment.
Hematological evaluation revealed a mild leukopenia and thrombocytopenia. Blood and CSF biochemical routine tests were in the
normal range. Immunological essays revealed highly positive an-
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tibodies: ANA, ENA, ds-DNA, RNP, aCL with positive lupus
anticoagulans (LA) and high levels of antineuronal antibodies.
There were no signs of cerebral vasculitis on MRI  angiography. Microbiological analysis of the cerebrospinal fluid did
not detect bacterial or fungal infection.
Treatment started on the 3rd hospitalization day and included
metylprednisolone 500 mg i.v. daily and a low molecular weight
heparin 2x0.6 ml subcutaneously per day. This therapy led to
a mild and transient improvement of the choreiform symptoms
so the treatment with intravenous immunoglobulins (IVIg) was
suggested. IVIg were administrated at a dose of 20 g i.v. for five
days. This treatment led to a prompt improvement of the neurological and mental status and the patient recovered completely
within 7 days.
Case 2
A 66-year old Caucasian female was admitted due to fever,
severe muscle weakness, diffuse joint pain and dysphagia. Laboratory evaluation revealed a mild anemia, leucocytosis and
thromocytosis with normal coagulation parameters. Liver enzymes were increased and hyperazotemia with an impaired glomerular filtration rate and a mild proteinuria were documented.
Inflammatory markers (sedimentation rate, CRP) were increased.
An elevated serum myoglobin indicated the muscle damage.
Antibodies (ANA, ENA, anti JO-1) were negative and only antiRO was slightly positive. Electromyography detected acute myogenic lesions supporting the diagnosis of polymyositis, which
was definitely confirmed by the histology.
Treatment started on the 8th day of hospitalization with a
pulsating dose of 500 mg methylprednisolone i.v. On the next
day a progression of muscle weakness, hypotension, and respiratory failure were present and patient was admitted to the intensive care unit for artificial ventilation after a tracheotomy.
Later in the clinical course, the methylprednisolone therapy
in combination with cyclophosphamide was not successful and
respiratory failure together with progressive dysphagia was observed. The therapy with the IVIg, 20 g given i.v. for 5 days,
started. The clinical status of the patient rapidly improved with a
mild remission of dysphagia and gain of muscle strength. On the
7th day after starting the IVIg therapy, oral feeding was possible
again. The tracheotomy canulla was removed after 3 weeks.
Therapy continued with an oral administration of corticosteroids
and cyclophosphamide.
Case 3
A 57-year-old woman was hospitalized due to weakness,
swelling of joints, dry cough, dyspnea or loss of appetite, haemoptysis, haematuria and oliguria. There was no history of fever and
loss of weight in previous weeks. On admission, only a mild swelling of maleolar joints was present.
Hematological evaluation revealed a mild anaemia and leucocytosis. Biochemical analysis showed high levels of urea and creatinine. A reduction of renal functions (glomerular filtration rate, tubular reabsorbtion) and massive proteinuria were present. Inflammatory markers (sedimentation rate, CRP) were elevated. An im490

munological evaluation revealed highly positive cANCA antibodies, and unspecifically mildly positive SS-B and Sm antibodies.
A high resolution CT of the ungs detected signs of interstitial and alveolar pulmonary edema with a small amount of
fluidothorax. Pulmonary function testing revealed a combined
obstructive and restrictive respiratory impairment.
According to the clinical and laboratory findings (cANCA),
the diagnosis of an acute severe pulmo-renal syndrom with suspected Wegeners granulomatosis was established. The patient
refused any other invasive diagnostic procedures (VATS, renal
biopsy) to specify the condition.
Treatment started with high doses of corticosteroids and
cyclophosphamid. This therapeutic regimen led to a clinical improvement of the pulmonary symptoms, however renal functions
worsened and an acute renal insufficiency developed. Due to an
acute clinical status, plasmapheresis and haemodialysis started
immediately. After two weeks, septic status developed. Corticosteroid dose was reduced and immunosupressives were withdrawn. Therapy with IVIg in the dose of 10 g in 5 consecutive
days was applied. Patient was discharged with only a mild residual renal dysfunction.
Case 4
A 54-year-old Caucasian woman was admitted due to weakness, skin erythema, pain in the proximal muscles of upper and
lower extremities, oedema of eyelids, xerostomia and dysphagia.
On admission, the patient was without any significant physical
symptoms, except of a mild swelling of eyelids and skin erythema.
Hematological evaluation revealed normal values except of
a slight neutrophilia and trombocytopenia. A moderate elevation of the sedimentation rate was present. Biochemical analysis
showed elevated values of CK, uric acid, myoglobin and circulating immunocomplexes. The antibodies against smooth muscle
were highly positive. Electromyographic evaluation showed signs
of muscle damage typical for the dermatomyositis. Additionaly,
biopsy of the right m. quadriceps femoris supported the diagnosis.
The treatment started with corticosteroids and immunosupressives. This therapy led only to a mild improvement of symptoms but caused serious side effects. Despite the treatment, the
myoglobin level increased and the sings of secondary (post-therapeutic) immunodeficiency status (loss of CD8, decreased IgG)
with a massive clinical manifestation (aphtosis, rhinosinusitis,
stomatitis) appeared. Because of the disease progression, the treatment with IVIg  in the dose 30 g/daily during five consecutive
days started. After the IVIg therapy, the clinical status improved
and a significant decrease of creatinine kinase activity and myoglobin level was observed. Patient was discharged on a low dose
of oral corticosteroids. After two months, the maintenance dose
of 30 g of IVIg was administered.
Discussion
Mechanisms of action of intravenous immunoglobulins are
complex. Jolles et al (12) summarized multiple immunomodulatory actions of IVIg in four separate components: 1) actions
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mediated by the variable regions Fab, 2) actions of the Fc region
on a range of Fc receptors, 3) actions mediated by complement
binding within the Fc fragment and 4) immunomodulatory substances other than antibody in the IVIg preparations (cytokine
network, cytokine receptors, etc). It seems also necessary to
emphasize two new hypotheses on mechanisms of action of IVIg.
The IVIg treatment may result in the saturation of FcRn receptors, and through a competition may prevent pathogenic autoantibodies from binding, with the resulting accelerated degradation (13, 14). The second hypothesis postulates the IVIg capability of reversing the steroid resistant state by reducing the binding
affinity of corticosteroid receptor-beta to corticosteroids (15, 16).
In the present case reports of four patients with the rheumatologic autoimmune diseases (one patient with lupus erythematosus chorea, two patients with dermatomyositis and one patient
with Wegeners granulomatosis) we present our approach for
using the intravenous immunoglobulins. For the diseases mentioned above there are no generally accepted therapeutic guidelines (17). In the United states, there are currently 6 clinical indications for which the IVIg has been licensed by FDA as follows: (1) treatment of the primary immunodeficiences, (2) prevention of bacterial infections in patients with hypo-gammaglobulinaemia and recurrent bacterial infection caused by the B-cell
chronic lymphocytic leukemia, (3) prevention of coronary aneurysms in the Kawasakis disease, (4) prevention of infections,
pneumonitis, and acute graft-versus-host disease after a bone
marrow transplantation, (5) reduction of serious bacterial infection in children with HIV and (6) increase of platelets counts in
the idiopathic thrombocytopenic purpura to prevent bleeding.
All other conditions are classified as the off label treatment
(18, 19, 20). In the clinical course of our patients we must emphasize three common points: an acute severe manifestation of
the disease (1), failure of the standard therapeutic regimen (corticosteroids, immunosupressives) and worsening of the disease
(2) complicated in three cases with infection and in one case
with respiratory failure and admission to the intensive care unit
and subsequent IVIg treatment resulting in rapid and long lasting improvement (3). In the autoimmune/inflammatory diseases,
an immunomodulatory effect is expected. The IVIg in the case
of a bacterial infection presumably improve the plasma bacterial
activity caused by neutralizing and opsonizing IgG and IgM antibodies, as well as stimulate the phagocytosis and neutralization of bacterial toxins (21). In our cases, this adjunct effect can
also be classified as an adjuvant/replacement treatment, where
the loss of natural immunoglobulins in plasma is supplemented
by the IVIg.
According to many papers the high dose immunomodulatory therapy represent the application of 2 g/kg/course infused
in five daily doses of 0.4 gram/kg each. However, some studies
found a superior effect of IVIg when given in a single full dose
rather than divided doses (2, 7, 22). In our group of patients, the
amount of IVIgs varied from 1gram/kg up to 3 gram/kg pro
course. Beside the dose, all our treatment regimens were successful. A question on the appropriate dose appears in the relation of the cost/benefits ratio of such off label treatment. We

have observed an adequate response in the case of Wegeners
granulomatosis after a lower high dose regimen (1 gram/kg),
which lasts by now (one year after treatment). Genevay et al (23)
published an effective use of IVIg in lower doses (0.8 g/kg) but
only for the maintenance treatment in polymyositis and concluded
a considerable reduction in treatment costs without a negative
influence on patients health conditions. We observe an effective
short-term treatment at various levels of IVIg doses in the cases
of dermatomyositis following the failure of the standard therapy
(corticosteroids+immunosuppressive drugs). In one case (case 4),
the success of the IVIg therapy could be caused by the adjunct
anti-infective defense. The lack of validated and generally accepted outcome measures makes it difficult to compare the effect of interventions in different cases (14).
An especially important question relates to the decision when
to start IVIg therapy (2). We have started our IVIg therapy only
following the failure of standard regimes. IVIg is shown to be a
useful adjunctive therapy in ANCA-positive systemic vasculitis,
refractory to the standard immunosuppressive therapy (24, 25)
and can be used as the single drug in cases without involvement
of vital organs (26). In the case of the Wegeners granulomatosis
(case report 3), we have observed the failure of vital organ (an
acute renal insuficiency) and consecutive septic status following
the standard therapy, but after the admission of IVIg, a massive
clinical improvement appeared. Question still remains about the
sole or first line therapy. In literature, there is a note on using
IVIg for cases of childhood and juvenile pemphigus, where this
therapy can delay the need for the administration of immunosuppressive drugs with the potential of serious adverse effects (27).
Conclusion
Intravenous immunoglobulins are considered to be an effective treatment in many off label indications in rheumatology,
particularly in cases when the standard immunosuppressive
therapy could be harmful. Besides the evidence of efficacy, dosage and timing IVIg therapy, and questions of the costs/benefits
ratio still remain insufficiently documented and multicentric controlled clinical trials with consecutive development of guidelines
are necessary.
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