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Abstract The etiology and pathogenesis of systemic

sclerosis are still largely unknown, but a variety of humoral

and cellular autoimmune phenomena have been docu-

mented. In addition, the rarity of the disease, the broad

spectrum of clinical manifestations, and the relevant risk of

severe complications as well as the highly variable disease

course render its management a major challenge. Some

immunomodulatory agents have been used, but no single

agent has given a convincing proof of effectiveness, and

treatment has remained largely symptomatic through recent

years. Novel therapies are currently being tested and may

have the potential of modifying the disease process and

overall clinical outcome. Efficacy of intravenous immu-

noglobulins (IVIG) in different regimens (1–2 g/kg of body

weight, administered over 2–5 consecutive days) has been

described in a limited number of trials and small case

series, showing benefits in skin, articular, and lung inter-

stitial disease symptoms. However, studies on IVIG in

systemic sclerosis still remain few, and further randomized

controlled trials should be undertaken to assess their clin-

ical effectiveness or define the optimal dosage and times of

administration.

Keywords Systemic sclerosis � Intravenous

immunoglobulins � Therapy � Autoimmunity

Introduction

The hallmarks of systemic sclerosis (SSc) are progressive

skin fibrosis, obliteration of the microvasculature, and

exaggerated extracellular matrix deposition. This latter

affects internal viscera and results in tissue architecture

distortion with progressive loss of organ function. The

pathophysiology of SSc is not fully understood. However,

pathogenetic mechanism in SSc involves multiple humoral

and cellular immunity abnormalities mainly resulting in the

production of specific autoantibodies and profibrotic cyto-

kines [1, 2]. Genetic factors are unlikely to play a major

role in the development of this disease, as the concordance

rate of the disease in monozygotic twins is low and com-

parable to that in dizygotic twins [3]. Environmental
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factors most probably participate in the loss of immuno-

logical tolerance to SSc-specific autoantigens and the

induction of the disease. In particular, infections can elicit

molecular mimicry, endothelial cell damage, and super-

antigen immune activation leading to disease progression

[4–6]. Several non-infectious environmental agents have

also been implicated in the development of the disease

[7–20]. In addition, epigenetic changes, such as DNA

methylation, and micro-RNAs have been described in SSc

[21, 22]. This review will briefly focus the potential role of

intravenous immunoglobulins (IVIG) as an alternative

treatment regimen in a subset of patients with SSc resistant

to conventional therapeutic approaches.

Recognizing and treating a complex disease

Skin, lungs, kidneys, gastrointestinal tract, and vessels are

frequently involved in SSc [23]. Skin becomes thickened

and may have telangiectasia. Based on skin involvement,

the disease is divided into limited cutaneous (lcSSc) and

diffuse cutaneous (dcSSc) forms [24, 25]. Raynaud’s phe-

nomenon is a common and early clinical manifestation and

confers a risk of digital ulcers [26–28]. Gastrointestinal

motility impairment is the second most frequent SSc

manifestation after skin involvement, affecting almost any

part of the gastrointestinal tube, but especially the esoph-

agus [29]. Interstitial lung disease (ILD) and pulmonary

arterial hypertension (PAH) represent the leading causes of

dcSSc-related deaths and are associated with anti-Scl70

antibody positivity [30]. ILD usually occurs more severely

during the first 3–4 years of the disease and is more fre-

quent in patients with early disease onset [31], while PAH

usually occurs in females as a late complication of lcSSc

[32]. A less frequent manifestation, scleroderma renal cri-

sis (SRC), presents with accelerated arterial hypertension

and/or rapidly progressive oliguric renal failure, and/or

micro-angiopathic hemolytic anemia. SRC is a severe renal

manifestation, and it is associated with the presence of anti-

RNA polymerase III autoantibodies, large joint contrac-

tures at baseline, and a moderate-to-high dose corticoste-

roid administration [33, 34]. SRC usually occurs in the first

4 years of the disease [35]. Cardiac involvement is often

overlooked, though identified in almost all patients when

carefully searched: cardiac involvement can be revealed by

rhythm abnormalities, pericardial effusion, transient

ischemia, and myocardial fibrosis with or without heart

failure [36].

A number of regimens have been introduced in SSc,

mostly based on the specific type of organ and tissues

involved, often without efficacy. Corticosteroids are part of

the therapeutic strategy in the management of dcSSc, ILD,

and cardiac involvement. However, SRC can represent a

troublesome corticosteroid complication, mostly if neph-

rotoxic agents are concomitantly used [37]. Calcium

channel blockers are the cornerstone of therapy for Ray-

naud’s phenomenon and digital ulcers [38], endothelin

receptor antagonists may prevent new digital ulcers [39],

and phosphodiesterase type-5 inhibitors or prostacyclin

analogs reduce Raynaud’s attack frequency or promote

digital ulcer healing [40, 41]. Many conventional immu-

nomodulatory drugs acting by inhibiting activation or

reducing proliferation of lymphocytes, namely methotrex-

ate, cyclosporine, azathioprine, and mycophenolate mofe-

til, have been used both to control symptoms and to retard

or arrest the progression of SSc with different organ

involvement. Their efficacy is largely variable [42].

Among biologic therapies, rituximab appears the most

promising agent and shows benefit on skin SSc thickness

and may stabilize or even improve lung function [43]. The

anti-interleukin-6 agent tocilizumab and the selective co-

stimulation modulator/T cell inhibitor abatacept have

shown a possible therapeutic effect in refractory SSc-

related polyarthritis and myopathy [44]. After many

unsuccessful anti-fibrotic treatments and even hematopoi-

etic stem cell transplantation, often associated by high

mortality rates [45, 46], treatment options for SSc have

been realistically restricted to IVIG.

The intravenous immunoglobulins

IVIG is a human polyspecific IgG (presented as monomeric

or multimeric forms, Fig. 1) derived from the plasma of

thousands of healthy blood donors (3,000–60,000) and has

been increasingly used during the last decades for an

increasing number of systemic immune-mediated and het-

erogeneous inflammatory diseases. At first, IVIG repre-

sented the standard therapy for patients with immune

deficiencies, but subsequently, studies revealed that IgG-Fc

confers protection against several clinical conditions,

ranging from transplantation to autoimmunity. In particu-

lar, disorders effectively treated with IVIG include hema-

tological disorders, such as idiopathic thrombocytopenic

purpura; neuro-immunological diseases, such as Guillain-

Barré syndrome, acute myasthenia gravis, and chronic

idiopathic demyelinating polyneuropathy; different der-

matoses, such as pemphigus vulgaris, pemphigoid, toxic

epidermal necrolysis, and Stevens-Johnson syndrome; and

rheumatologic immune-mediated diseases, such as Kawa-

saki syndrome (in which IVIG is the standard of care

treatment), dermatomyositis, and anti-neutrophil cytoplas-

mic antibody-related vasculitides [47–50].

The host of disorders treatable with IVIG suggests the

existence of multiple non-exclusive mechanisms of action

(Table 1) [51–60]. To date, IVIGs’ beneficial effects are
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Fab

Light Chain

Heavy Chain

Disulfide Bond

An�gen binding sight

Fc receptor and 
complement bind
sites

Typical structure of an Ig molecule Composition of multi-donor Ig 
for  intra-venous usage

Dimers 
(double arm-binding)

Dimers 
(single arm-binding)

Monomers

Fig. 1 IgG can be monomeric

or can form multimers (mainly

dimers but also aggregates).

IVIG infusion can lead to the

formation of IgG dimers with

donor or host IgG. IgG

monomers can interact with

either FccRI or FcRn;

multimeric IgG can interact

with low affinity FccRs

Table 1 Selected mechanisms of action of IVIG in human disease and experimental models of autoimmune diseases (reviewed by [55])

Mechanism

of action

Paradigms of autoimmune disease settings References General comments

Fc Immunothrombocytopenia (ITP), murine

nephrotoxic nephritis, murine arthritis,

experimental autoimmune encephalomyelitis

[51–53] Fc fragment of IgG is the most important for IVIG’s

immunomodulatory actions; Fc fragments are able to

ameliorate (ITP).; IVIG depleted of anti-idiotypic

antibodies or IgG-Fc fragments confers protection from

autoantibody-dependent ITP, arthritis, and antibody-

mediated lung injury

F(ab’)2 Experimental autoimmune encephalomyelitis [53, 54] The role of F(ab’)2 is debatable. Recent data suggested that

IVIg or F(ab’)2 fragments decrease the sphingosine-1

phosphate receptor on CD4 cells, leading to their

sequestration in the draining lymph nodes and their

decreased infiltration into the CNS

FccRIIB Murine model of immune thrombocytopenia [55] FccRIIB-deficient mice or mice with blocked FccRIIB

function are unresponsive to IVIG in murine models of

ITP

FcRn Murine bullous pemphigoid [56] The involvement of neonatal Fc receptor (FcRn) in IVIG’s

action is rather complex. FcRn-deficient mice are

resistant to autoantibody-mediated induction of skin

blisters in the bullous pemphigoid model. It is possible

that IVIG preparations compete with pathogenic

autoantibodies for FcRn binding.

SIGNR1 Murine arthritis, murine ITP [57] Splenectomy, loss of positive SIGN-R1 (specific ICAM-3

grabbing non-integrin-related 1), cells or genetic deletion

of SIGN-R1 abrogate the anti-inflammatory activity of

IVIG or sialylated Fc fragments.

Glycosylation [58–60] Patients with Crohn’s disease, ulcerative colitis, and

rheumatoid arthritis have increased levels of IgG

glycoforms lacking terminal sialic acid and galactose

residues

328 Immunol Res (2015) 61:326–337
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not yet fully understood, though their immunoregulatory

activity seems to be related mainly to the Fc part of the IgG

[51, 55] (Fig. 2). They are also known to induce modifi-

cations both in the innate and acquired immune systems by

acting on many immune cell types. In particular, IVIG

effect has been associated but not limited to (i) an increase

in the number and suppressive function of regulatory T

cells [61, 62]; (ii) a modulation in the proliferation and

differentiation of B cells and their antibody production by

increasing activated B cells, stimulating the secretion of

natural antibodies and neutralization anti-cytokine anti-

bodies (Fig. 3) and interfering with autoantibody produc-

tion or reducing the capability of B cells to present antigens

[63, 64]; (iii) dendritic cell inhibition and differentiation

from monocytes [65]; (iv) suppression of activated

peripheral blood monocytes and decreased macrophage

activation or degranulation [66, 67]; (v) modulation of pro/

anti-inflammatory cytokine secretion, such as reduction in

tumor necrosis factor (TNF)-a production and increase in

soluble TNF receptor, and interleukin (IL)-1 receptor

antagonist [68]; and (vi) up-regulation of cell surface

receptors, including Toll-like receptor family and receptors

actively involved in the phagocytosis, antigen presentation,

and cell-to-cell adhesion [52, 55, 69]. In addition, genetic

and functional variations in Fc receptors as well as the

differential IgG-Fc glycosylation patterns could play a role

in modulating an inflammatory response. Indeed, sialic

acid-enriched IVIG preparations have shown a greater anti-

inflammatory activity, while the removal of the terminal

sialic acid has abrogated the IVIG protective effect [58,

70].

Although dosages and timing of administration are not

defined, the immunomodulating IVIG action generally

requires the use of several pulses, each consisting of 1–2

g/kg of body weight, administered over 2–5 consecutive

days [71]. The high dosages needed, along with the

increasing use of IVIG worldwide, have brought about

shortages in IVIG supply and increased their cost. For these

reasons, the development of new bioengineered substitutes

for IVIG has become mandatory. Current efforts are based

on IVIG putative working mechanisms and include

recombinant IVIG with hyper-sialylated IgG [70]. Adverse

reactions are usually sub-grouped to four categories;

(a) related to underlying infection; (b) rate related; (c) ron-

rate related; and (d) related to high-dose treatment. The

incidence of serious adverse reactions remains rather small

and includes arterial thrombosis, severe anaphylactic

reactions, aseptic meningitis, and renal tubular crisis. Most

adverse effects are mild and non-anaphylactic, and limited

to nausea, rhinitis, asthma, chills, low-grade fever, myal-

gia, and migraine headache [48, 72]. The variables poten-

tially affecting the risk and intensity of adverse events

include patient’s age, cardiovascular or renal disease,

dyslipidemia, diabetes, IgA deficiency with anti-IgA anti-

bodies, IVIG dose used, specific formulations, immobili-

zation, and eventual excipients [73, 74].

Management of systemic scleroderma with intravenous

immunoglobulins

During the last years, an increasing interest has been paid

to IVIG as an alternative therapy for SSc. Indeed, experi-

mental data, controlled clinical trials, one randomized

double-blind placebo-controlled trial, and several case

reports have shown that IVIG may have a beneficial effect

on multiple clinical manifestations of SSc, such as skin

fibrosis, calcinosis, joint involvement, and even SSc-rela-

ted ILD.

Various independent papers have reported on IVIG

administration in patients with SSc, and Table 2 summa-

rizes a list of all published articles reporting data on the

treatment with IVIG. Table 3 summarizes the main

advantages and disadvantages of IVIGs.

In 1990, Bodemer et al. firstly reported IVIG’s benefi-

cial effects in sclerodermatomyositis [75]. Few years later,

IVIGs were administered in an 11-year-old boy with a

pansclerotic morphea, who showed an improvement in his

leg ulcers [76]. In 2000, three patients with rapidly pro-

gressive SSc, mainly affecting the skin, were treated with

high-dose IVIG: All three patients exhibited a substantial

improvement in skin thickness compared with baseline

skin thickness. However, one patient received only three

monthly courses after which he developed renal failure and

Days Weeks Hours 

FcγR blockade duration FcRn blockade duration 

Increased FcγRIIb expression, 
decreased activating FcγR expression, 
decreased TLR and IFN-γ response

Fig. 2 There are most likely distinct Fc receptor-related mechanism

of actions of IVIG and the kinetics of these mechanisms largely

vary over time. Competitive interference of IVIG with FccR binding

does not last for long, while FcRn-dependent clearance is lasting over

several days. More sustainable is expected to be the induction of

ITAM-mediated anti-inflammatory/immunosuppressive action of

IVIG which includes increased expression of FccRIIb, diminished

expression of FccR, and decreased expression of TLR and proactive

cytokines such as IFNc
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later died of sepsis [77]. In 2004, an open-label study on

ten patients with dcSSc and five subjects with lcSSc treated

with monthly IVIG infusions found that the mean degree of

skin involvement evaluated with the modified Rodnan skin

score decreased by 35 % during the time of the study,

while a significant improvement in patients’ well-being and

quality of life was identified by means of a decrease in the

Health Assessment Questionnaire (HAQ) score. Notably,

although differences did not reach statistical significance,

patients with a longer disease duration showed a more

pronounced Rodnan skin score improvement when com-

pared with SSc patients with a shorter disease duration (44

vs. 21 %) [78]. Another 60-year-old Japanese woman with

SSc successfully treated with IVIG was reported one year

later: The modified Rodnan skin score and histological skin

biopsies performed before and 4 weeks after IVIG

administration showed that skin thickness was dramatically

reduced [79]. Similarly, in 2007, a pilot study conducted on

seven women with SSc showed a significant improvement

in six patients. In particular, a reduction in the modified

Rodnan skin score by 28 % was identified after 6 months

of IVIG therapy. Furthermore, joint pain and tenderness

measured with the visual analogue scale also improved

significantly, leading to recovery of hand function,

decrease in the mean number of swollen joints (from 10 to

7) and tender joints (from 19 to 10), and overall

improvement in the quality of life [80]. In the same year,

Ihn et al. studied five patients with SSc undergoing IVIG

infusions (400 mg/kg/daily for five consecutive days) and

followed for 34–70 weeks thereafter: On the basis of the

modified Rodnan skin thickness scoring, all five patients

showed marked improvement in skin thickness from

2 weeks after infusion to the end of the trial. These findings

were also corroborated by histological assessment per-

formed in two of those. In addition, a digital tip ulcer in

one patient healed during the trial. Mild adverse effects

were recorded during the observation period including

headache in one patient and nausea in another [81]. Inter-

estingly, Schanz et al. reported a 56-year-old woman with

CREST syndrome, a variant of systemic sclerosis, who

Th2 cell

B cell

Macrophage

Endothelial cell

Fibroblast

TGFβ

IL-17

IL-4

IL-13

Collagen
production

IL-6

IL-10

Fig. 3 IVIG involvement in cellular–cytokine interactions involved

in the pathogenesis of SSc. Several cytokines induced by macro-

phages, T cells, and B cells as well as endothelial cells are involved in

the fibroblast-induced collagen induction. In a hypothetical scenario,

IVIG leads to cytokine neutralization mediated by IVIG, and this has

a negative impact in the maintenance of fibrogenesis by inducing

extracellular matrix degradation or by the inhibition of collagen

production from fibroblasts. The reduction of pro-inflammatory

cytokine production and the enhancement of anti-inflammatory

cytokine production are only two of the several actions of IVIG.

IVIG can stimulate B cells to produce IL-10 exerting a B regulatory

function. Also, IVIG has an apoptotic effect on autoreactive B cells,

neutralizes factors involved in autoreactive B cell survival, augments

the inhibitory effect of FccRIIB, diminishes B cell proliferation, and

immunoregulates autoantibody induction
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mainly suffered from debilitating dystrophic calcium

deposits refractory to several therapies and causing

inflammation, pain, and swelling of the index finger of her

left hand: After two IVIG courses, patient’s pain and

inflammation subsided, and after further three more cour-

ses, she was completely symptom-free. Also, the Rodnan

skin score improved after this treatment [82].

One year later, Szekanecz et al. reported a male patient

diagnosed with dcSSc resistant to conventional therapy,

who underwent a 12-month treatment with a combination

of plasmapheresis performed every 2–3 months and IVIG

on a monthly basis. That therapeutic approach proved to

slow down the rapid progression of the disease. Moreover,

a marked improvement in the skin score, as well as in

swollen and tender joint counts, was recorded. The clinical

improvement was sustained during the following years

with sessions of plasmapheresis and IVIG treatment every

3 months [83]. In 2012, Zandman-Goddard et al. admin-

istered IVIG to 17 patients with autoimmune disorders,

including a 34-year-old patient with SSc, who was

described as partially responsive [84]. In 2013, Takehara

et al. investigated the efficacy of IVIG for skin sclerosis in

a large cohort of 63 patients with dcSSc. This study was a

randomized, double-blind, placebo-controlled multicenter

trial, and the design arms included administration of IVIG

or placebo for 5 consecutive days in a single course.

Twelve weeks after IVIG/placebo administration or at

discontinuation (primary endpoint), patients with at least a

5-point improvement in the modified Rodnan skin score

were continuously observed. Those patients belonging to

IVIG or placebo groups with a less remarkable ameliora-

tion were administered with IVIG (readministration study).

At primary endpoint, no significant differences were found

among IVIG/placebo groups with regard to modifiedT
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Table 3 Advantages and disadvantages of IVIG in autoimmune

diseases

Advantages

Proven clinical utility in various autoimmune diseases

Well tolerated by the great majority of the patients

Adverse reactions infrequent. Severe adverse reactions rare.

Disadvantages

Proven clinical utility is seen in a relatively small percentage of

autoimmune diseases

High cost

Mild adverse reactions (such as headache, nausea, and low-grade

fever) are relatively frequent

Serious adverse reactions maybe fatal

Great variability in IgG levels during dosing can lead to adverse

effects at peaking, as well as during low troughs

Requires venous access

Requires trained personnel
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Rodnan skin score. Notably, a significant improvement was

obtained when patients receiving IVIG twice were com-

pared with patients receiving IVIG for the first time [85].

More recently, Mauhin et al. described a 53-year-old

woman suffering from SSc, myositis, and early-stage ILD.

The regression of ground-glass opacities and septal thick-

ening on chest high-resolution computed tomography with

full recovery of lung function after IVIG and azathioprine

administration suggested that IVIG therapy can also con-

tribute to reduction of alveolar inflammation and fibrosis

[86].

Mode of action of IVIG in experimental systemic

scleroderma

To date, the mechanisms of action by which IVIG might

improve fibrosis in SSc remain unclear. However, a num-

ber of possible explanations regarding the potential actions

of IVIG have been suggested. Blank et al. [87] demon-

strated that IVIG decreases collagen deposition and type I

collagen expression in tight skin mice, a murine model of a

scleroderma-like disease. Notably, the reduction in skin

fibrosis after IVIG was accompanied by decreased secre-

tion of the profibrotic cytokines IL-4 and transforming

growth factor (TGF)-b1 by splenocytes. Similarly, Kajii

et al. investigated IVIG effects on fibrosis in a murine

model of bleomycin-induced scleroderma and found that

IVIG drastically ameliorated the dermal thickening in

bleomycin-injected mice. In addition, TGF-b mRNA levels

in lesional skin of mice, as well as monocyte chemoat-

tractant protein (MCP-1) levels determined by ELISA,

were found to be up-regulated in bleomycin-treated mice

and subsequently suppressed after IVIG treatment. Fur-

thermore, immunohistochemical evaluation of cellular

infiltration in the dermal layer during early stages of ble-

omycin-induced disease showed that macrophages were the

most abundant infiltrated cells. It was finally suggested that

IVIG might inhibit macrophage recruitment to the fibrotic

sites by down-regulating MCP-1 and TGF-b production

[88].

The role of cytokines in IVIG-treated systemic

scleroderma

According to Kudo et al., the mechanism by which IVIG

treatment exerts its anti-fibrotic effect may involve Th1

cytokine expression [89]. That study has measured serum

levels of interferon (IFN)-c and IL-12 before and after

IVIG infusions or placebo administration and found their

concentrations increased in the IVIG group compared with

the placebo group, where no changes were noted. This

result was confirmed by immunostaining of skin biopsy

specimens before and after the first IVIG administration or

placebo. Furthermore, mRNA expression of IFN-c and

IL-12 was significantly increased by IVIG treatment in SSc

skin tissue [89]. Of interest, previous studies have reported

decreased levels of an IFN-c and IL-12 in SSc patients [90,

91]. Nevertheless, other mechanisms could also be

involved: IVIG can bind directly to TGF-b [92] and down-

regulate T cell expression, resulting in decreased fibroblast

TGF-b production. It can also mediate its effect by inhib-

iting the complement activation, and through the presence

of anti-fibroblast antibodies within IVIG preparation [93,

94]. New randomized trials on SSc with IVIG are under

way [clinicalTrials.gov]. Hence, a double-blind, random-

ized, placebo-controlled study (NCT01785056) is recruit-

ing patients to assess the safety and efficacy of intravenous

immunoglobulin in patients with SSc. The study will last

12 months and is expected to recruit approximately 24

subjects. The study will assess the effects of IVIG on skin

involvement in patients with scleroderma. The study is an

investigator-initiated study at Georgetown University

Hospital and Johns Hopkins Hospital.

All these varied experiences suggest that IVIG should be

included as a potential alternative therapeutic option of

SSc, particularly if skin fibrosis and joint fibrotic involve-

ment exist. It is of note that IVIG administration is allowed

during pregnancy [95], and indeed, although significant

amounts of immunoglobulins cross the placenta, no

adverse effects on both fetus and neonate have ever been

reported [96, 97]. The increased cost of IVIG compared

with other conventional treatment is an obstacle. There is

no doubt that a patient-centered cost-benefit analysis of

IVIG administration in SSc will be needed to estimate

whether treatment with this regimen is likely to result in

lower cost and better outcome.

Conclusions

The remarkable complexity of SSc at a clinical level is

mirrored by the large amount of potential treatment strat-

egies available to control the protean signs of this disabling

disorder. Management decisions are centered on both the

degree of disease activity and the specific organ involve-

ment, without considering the overall disease biologic

process. Treatment with IVIG is proving to be an effective

option on skin fibrosis and joint manifestations of SSc. To

date, however, due to the rarity of SSc, studies on the

effects of IVIG remain relatively few, mainly represented

by case reports or limited cohorts of patients. For these

reasons, further multicenter randomized controlled trials

are needed in order to evaluate the real role of IVIG in SSc

and identify optimal dose or times of administration.
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Take-home messages

• Systemic scleroderma is a generalized autoimmune

disorder characterized by extensive accumulation of

collagen, leading to progressive fibrosis which might

involve skin and major organs with significant mor-

bidity and diminished overall quality of life.

• The wide variability of clinical manifestations is often

faced with a symptomatic organ-specific management

of the disease without looking at the specific control of

its pathogenesis.

• Increasing interest has been paid to treatment with

intravenous immunoglobulins as an alternative therapy

in multi-resistant patients with systemic scleroderma.

• Possible troublesome adverse reactions during treatment

with intravenous immunoglobulins along with shortages

in supply and high costs should prompt physicians to not

use this therapeutic option indiscriminately.

• Different experiences with intravenous immunoglobu-

lins in patients with systemic scleroderma are encour-

aging in terms of skin, articular, and lung interstitial

disease symptoms, though the correct evaluation of

these studies remains arduous.

• Data actually available on intravenous immunoglobu-

lins in systemic scleroderma are still limited, and

further multicenter randomized controlled trials should

be undertaken to assess their clinical effectiveness or

define their optimal dosage and times of administration.
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Philippe P, Quéré I, Rich É, Westhovens R, Griffiths B, Saccardi

R, van den Hoogen FH, Fibbe WE, Socié G, Gratwohl A, Tyndall
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