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Context and Policy Issues 

Autoimmune diseases are conditions in which the immune system recognizes the body’s 

own constituents as foreign and act in response to cause damage to the host’s tissues.
1-3

 

The cause of autoimmune diseases is not fully understood, but in some cases, exposure to 

microorganisms or other environmental factors, especially in people with a genetic 

predisposition, are thought to trigger autoimmune diseases. The disease may affect a 

single organ or multiple organs and tissues.
2
 There are many autoimmune diseases and 

symptoms may range from mild rashes to life-threatening conditions that attack major organ 

systems. Though each disease is different, immune-system malfunction is present in all of 

them.
2
 There are no known cures for autoimmune diseases; although there are 

interventions to control the overactive immune response and reduce inflammation.
2,3

  

Treatment for autoimmune diseases may include drugs that suppress the immune system 

or target specific affected organs to reduce symptoms. Non-drug interventions such as 

plasmapheresis (also known as plasma exchange) and stem cell transplants have been 

used in some cases to prevent disease progression and to lessen symptoms.
2,3

  

Drugs classes that have been used to treat autoimmune diseases include nonsteroidal anti-

inflammatory drugs (NSAIDs), corticosteroids, and immune-suppressing drugs (traditional 

and biologics).
2,3

 Therapeutic formulations of immunoglobulins have been used as a 

treatment for some autoimmune disease. Intravenous immunoglobulin (IVIG) preparations 

are derived from the plasma of healthy individuals by cold ethanol fractionation, with most 

commercial forms consisting predominantly (>90%) of polyclonal immunoglobulin G (IgG).
4
 

Immunoglobulin-A (IgA) and immunoglobulin-M (IgM), and traces of soluble molecules 

including human leukocyte antigen are also present in small quantities.   

Intravenous immunoglobulin products with Health Canada approval for marketing in 

Canada are Flebogamma, Octagam, WinRho SDF, Atgam, Cytogam, Gammagard, 

Gamunex, Hepagam B, Igivnex, Panzyga, Privigen, and Varizig.
5,6

 These IVIG preparations 

have approved indications for use in primary immune deficiency, immune thrombocytopenic 

purpura, secondary immune deficiency states, chronic inflammatory demyelinating 

polyneuropathy, Guillain-Barré Syndrome, and multifocal motor neuropathy.
5
 However, 

IVIG is used in the treatment of a wide variety of autoimmune or inflammatory diseases for 

which there is no Health Canada approval.
7
 Autoimmune tautology is the rationale for such 

“off-label” use, which refers to the fact that autoimmune diseases share several 

subphenotypes, physiopathologic mechanisms, and genetic factors despite variations in the 

autoimmune phenotype and clinical aspects, which may be caused by the target cell and 

the affected organ, gender, ancestry, trigger factors, and age at onset.
8
 Thus, a central 

autoimmune mechanism to the pathogenesis for the various types of the condition suggests 

that because IVIG has demonstrated beneficial effects in some types of autoimmune 

diseases, it is rational to expect that it will produce similar therapeutic benefits in others, 

even in the absence of definitive evidence.
8-10

 

This review aims to evaluate the clinical effectiveness of IVIG in autoimmune or 

inflammatory conditions for which there is no Health Canada approval for the use of IVIG. 
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Research Question 

What is the clinical effectiveness of the off-label use of intravenous or subcutaneous 

immunoglobulin for the treatment of autoimmune or inflammatory conditions? 

Key Findings 

Off-Label use of IVIG may be effective in some autoimmune disease but not in others. For 

instance women who were treated for antiphospholipid syndrome during pregnancy with 

combination of IVIG with plasma exchange and steroids had children with significantly less 

cardiac complication than those who received steroids alone. Also, patients with systemic 

lupus erythematosus had significant reduction is disease activity and improvement in 

symptoms from baseline following treatment with IVIG. However, there was insufficient 

evidence that IVIG was effective for the treatment bullous pemphigoid carditis of acute 

rheumatic fever, dermatomyositis, myasthenia gravis, polymyositis, Kawasaki disease, and 

Sydenham’s chorea. Each of the autoimmune conditions was investigated by one study, 

except for dermatomyositis and myasthenia gravis which were investigated by two and 

three studies, respectively. Overall, considering the limitations in the study designs, 

reporting of outcomes, limited sample sizes, and risk of bias, there is limited evidence to 

suggest that off-label IVIG is clinically effective for the treatment of autoimmune diseases.  

Methods 

Literature Search Methods  

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, the University of York Centre for Reviews and Dissemination (CRD) 

databases and a focused Internet search.  Methodological filters were applied to limit 

retrieval to health technology assessments, systematic reviews, meta-analyses and 

randomized controlled trials. A focused search for non-randomized studies was conducted. 

For this search, main concepts appeared in title or subject heading, and a non-randomized 

studies filter was applied. Both searches were limited to English language documents 

published between January 1, 2012 and October 18, 2017. 

Rapid Response reports are organized so that the evidence for each research question is 

presented separately. 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed, and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Patients of any age diagnosed with autoimmune or inflammatory conditions that are not approved 
indications for IVIG, including but not limited to :  

 Antineutrophil cytoplasmic antibody-positive vasculitis  

 Catastrophic antiphospholipid syndrome  
 Kawasaki disease  

 Polymyositis  
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 Rheumatoid arthritis  
 Still’s disease  

 Systemic juvenile idiopathic arthritis  

 Systemic lupus erythematosus  
 Systemic vasculitis  

 Wegener's granulomatosis 

Intervention  Human IVIG or SCIG products, alone or in combination with corticosteroids or other 
immunomodulation therapy 

Comparator  Treatment as usual,  

 Placebo,  

 No treatment 

Outcomes  Clinical benefits and harms 

Study Designs Health Technology Assessments, Systematic Reviews/Meta-Analyses, Randomized Controlled Trials, Non-
Randomized Studies 

IVIG = intrav enous immunoglobulin; SCIG = subcutaneous immunoglobulin 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they 

were duplicate publications, or were published before 2012. To avoid duplication, studies 

that had been included in already selected systematic reviews were not individually 

reviewed. 

Critical Appraisal of Individual Studies 

The included systematic reviews were critically appraised using the AMSTAR-2 

instrument.
11

 The randomized and non-randomized studies were critically assessed using 

the Downs and Black checklist.
12

 Summary scores were not calculated for the included 

studies; instead, a review of the strengths and limitations of each included study were 

narratively described. 

Summary of Evidence 

Quantity of Research Available 

A total of 561 citations were identified in the literature search. Following the screening of 

titles and abstracts, 536 citations were excluded, and 25 potentially relevant reports from 

the electronic search were retrieved for full-text review. The grey literature search did not 

identify any potentially relevant publications. Of the 25 potentially relevant articles, 13 met 

the inclusion criteria and were included in this report, while 12 papers were excluded for 

various reasons. Appendix 1 presents the PRISMA flowchart of the study selection. 

Summary of Study Characteristics 

Further details of the characteristics of the included studies are provided in Appendix 2 

IVIG in Patients with Antiphospholipid Syndrome 

Two prospective cohort studies
7,13

 examining the clinical effectiveness of IVIG-based 

interventions in patients  with Antiphospholipid Syndrome (APS) met the inclusion criteria of 

this review. Each was conducted at a university medical center/hospital in Italy.  
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The study by Ruffati et al
13

 was conducted in pregnant women diagnosed with APS and 

was published in 2015. The patients were treated with either fluorinated steroids (n=24 

patients) or a combined therapy consisting of steroids plus IVIG or plasmapheresis (or 

plasma exchange; n=10). Autoimmune fetal congenital heart block (CHB) and heart-related 

infant complications were the outcomes of interest.
13

  

The study by Tenti et al.,
7
 was published in 2013 and involved non-pregnant primary and 

secondary APS patients  who were treated with either conventional therapy (anticoagulants 

or antiplatelets) alone (n=7) or IVIG in addition to conventional treatment (n=7). The 

occurrence of thromboembolic events and changes in antiphospholipid antibodies (aPL), a 

marker of APS activity, were the outcomes measured.
7
  

IVIG in Bullous Pemphigoid 

One multicenter, double-blind, parallel-group, randomized controlled trial (RCT)
14

 

conducted in Japan and published in 2017 investigated the effect of IVIG in patients with 

bullous pemphigoid (BP) who had not responded to prednisolone therapy. The RCT by 

Amagai et al.
14

 randomized patients to receive either IVIG or intravenous infusion of 

physiological saline (placebo) for five consecutive days. Changes in disease activity score 

(DAS) on day 15 using a modified pemphigus disease area index was the primary outcome 

measure. The secondary endpoints were changes in the DAS over time, the anti-BP180 

antibody titer, and safety through 57 days. 

Carditis in Acute Rheumatic Fever 

One systematic review
15

 including  eight randomized studies performed by authors from 

South Africa and the United Kingdom was published in 2015. The systematic review, 

studied various anti-inflammatory agents  for the treatment of inflammation of the heart or 

its surroundings (carditis) due to acute rheumatic fever. One RCT (published in 2000) 

included treatment with IVIG whereas the seven other RCTs included did not evaluate IVIG 

and therefore have not been discussed. In the one primary RCT, 39 patients were 

randomized to receive IVIG (n=22) or placebo (saline infusion) (n=17). The outcome 

measures were changes in carditis at one year, reduction in hospital stay, and erythrocyte 

sedimentation rate (ESR) and C-reactive protein (CRP). The systematic review
15

 was 

published in 2013 and had been updated twice previously (in 2009 and 2012).  

IVIG in Dermatomyositis and polymyositis 

One systematic review
16

 and one retrospective cohort study
17

 evaluated the effectiveness 

of IVIG in patients with dermatomyositis (DM) and/or polymyositis (PM). The systematic 

review by Vermaak et al.
16

 was authored in The United Kingdom (UK) and published in 

2015. It included 11 primary studies in adult patients with DM and PM who were treated 

with immunotherapy of any kind. In two of the primary studies (one RCT and one non-

randomized published in 2012 and 1993, respectively) the patients were treated with IVIG. 

The primary outcome of the systematic review
16

 was an improvement in muscle strength, 

six months after initiating treatment. The secondary outcomes included improvements in 

patient and physician global scores, physical function, and changes in muscle enzymes.
16

 

The retrospective study by Kampylafka et al.
17

 was conducted in Greece among DM 

patients treated in a single clinic between 1994 and 2005, and published in 2012. The study 

compared the short- and long-term outcomes of DM patients who were treated with IVIG as 

add-on therapy (n=24) with the outcomes of patients who received treatment with 

conventional immunosuppressive drugs alone (n=18). The outcomes of interest were 

muscle strength evaluated by the Medical Research Council (MRC) muscle strength score, 

and cutaneous involvement assessed with a modified Cutaneous Dermatomyositis Disease 
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Area and Severity Index (CDASI). All patients had a follow-up visit at six months after the 

onset of treatment. After that, the IVIG-treated patients had annual follow-up visits at which 

their clinical findings were documented.  

IVIG in Myasthenia gravis 

Two systematic reviews
8,18

 (one with meta-analysis
8
) and one retrospective analysis

19
 

evaluated the efficacy and safety of IVIG in patients with myasthenia gravis (MG). The 

review by Ortiz et al
8
 was published in 2016 by authors from Colombia and included ten 

primary studies that assessed the effects of IVIG in MG. The primary studies comprised 

both randomized and non-randomized studies which were published between 1992 and 

2012. The authors did not provide the actual numbers of each study design type. The 

changes in the myasthenia muscle score or quantitative MG score between day one and 15 

days after the treatment onset or the randomization as well as the lengths of hospital stay 

and ventilation support time were the outcome measures. 

The systematic review by Gajdos
18

 examined the efficacy of IVIG for treating chronic MG or 

exacerbations of MG. Reviewers from France and Germany authored and published the 

current version in 2012, although the paper was first published in 2003 and subsequently 

updated in 2007.
18

 Seven primary RCTs published between 1997 and 2011 were included 

in the review.
18

 For MG exacerbation, the primary endpoint was a change in a specific 

score between the day before and days seven to fifteen after the start of treatment (or day 

of randomization). The secondary outcome included improvement by at least one grade in a 

functional scale at the same time points as the primary outcome; weaning from ventilation 

before day 15 after treatment onset, and an absolute mean reduction in the concentration of 

circulating anti-acetylcholine antibodies after treatment. For patients with chronic MG (i.e., 

severe but stable), the outcomes of interest were remission by the end of one year after 

starting treatment and delay of the first relapse. Remission was defined as the absence of 

symptoms or symptoms that were infrequent or sufficiently mild that they did not interfere 

with normal activities. 

The retrospective analysis  by Liew et al.
19

 compared PE versus IVIG to evaluate if either 

was more effective than the other for maintenance therapy in juvenile MG. The study 

analyzed data from 54 children and adolescents with juvenile MG who were treated 

between 1979 and 2012 at a specialized neuromuscular clinic and electromyography 

laboratory at a tertiary care academic pediatric hospital in the USA. Both objective physical 

examination findings and the patients’ reported improvement in symptoms and functional 

abilities were measures of treatment response.  

IVIG in Kawasaki Disease 

One retrospective cohort study
20

  published in 2015 explored the effectiveness IVIG for the 

treatment of Kawasaki disease (KD). The study by Lin et al.
20

 was conducted at a tertiary 

care center in Taiwan and included 1,073 patients treated for KD between 1980 and 2012. 

The outcomes were coronary regression and changes in coronary artery lesions, compared 

between patients who received IVIG and those who did not. 

IVIG IN PANDAS 

One double-blind, placebo-controlled RCT
10

 conducted at two academic centers in the 

United States of America (USA) evaluated the effects of IVIG in children with pediatric 

autoimmune neuropsychiatric disorders associated with streptococcal infections (PANDAS). 

The RCT by William et al.
10

 randomized 35 children to receive IVIG (n=17) or placebo 

(n=18) and was published in 2016. The number (and proportion) of responders in each 

group was the outcome. Responders were defined as patients with a >30% decrease in the 
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Children’s Yale-Brown Obsessive Compulsive Scale (CY-BOCS) and a “much” or “very 

much” improved rating in the Clinical Global Impressions-Improvement  (CGI-I) score. The 

study had an initial 6-week blinded phase followed by an optional open-label treatment for 

non-responders, with follow-up at 12 and 24 weeks. Thus at week-six, patients in the 

placebo group who did not respond could crossover to IVIG and those who initially received 

IVIG but did not respond were give a repeat dose of IVIG.  

IVIG in Sydenham’s chorea 

One systematic review
21

 authored by investigators from Australia and Italy and published in 

2015 compared the effects of IVIG versus prednisolone or symptomatic care (with 

haloperidol) on the clinical recovery and morbidity in children with acute Sydenham’s 

chorea. The SR, by Mohammad et al.,
21

 included two primary RCTs with one published in 

2005 and the other 2010. The patients were assessed for severity of chorea, behavior, 

functionality, motor function, and time on haloperidol as outcomes. 

IVIG in Systemic Lupus Erythematosus 

One systematic review with meta-analysis
4
 authored by researchers from Malaysia and the 

UK and published in 2014 evaluated the therapeutic role of IVIG in patients with systemic 

lupus erythematosus (SLE). The paper by Sakhiswary et al.
4
 included one RCT and 12 

non-randomized studies published between 1989 and 2013. The outcome measures were 

disease activity scores (SLE Disease Activity Index, Systemic Lupus Activity Measure, and 

Lupus Activity Index-Pregnancy), changes in steroid dose, complement levels , auto-

antibodies, and renal function. 

Summary of Critical Appraisal 

Further details about the strengths and limitations of the included studies are provided in   
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Appendix 3 

Systematic Reviews  

The objectives and the inclusion criteria for all of the systematic reviews
4,8,15,16,18,21

 include 

the components of PICO, and the authors used comprehensive literature search strategies. 

However, none of the systematic reviews
4,8,15,16,18,21

 explicitly stated that the review 

methods were established prior to the conduct of the review. Thus, it is unknown whether 

any significant deviations from protocol occurred. Five systematic reviews
4,8,15,16,18

 justified 

the exclusions of studies with four providing excluded studies lists.
8,15,16,18

  One systematic 

review
21

 did not provide a list of excluded studies or reasons for excluding studies.
21

 Four 

systematic reviews
8,15,16,18

 rated the risk of bias in individual primary studies while two did 

not
4,21

. However, all the authors considered the limitations which the primary studies 

imposed on the interpretation and discussions of their findings.
4,8,15,16,18,21

 In three of the 

systematic reviews,
8,15,18

 study selection, and data extraction were performed in duplicate. 

However, three others
4,16,21

 did not report details about study selection and data extraction. 

Two systematic reviews
4,8

 pooled data from primary studies using appropriate meta-

analytical methods, while the rest reported study-level outcome data. One systematic 

review
8
 assessed its included studies for publication bias whereas the others did not assess 

for publication bias
4,15,16,18,21

. The review authors of five systematic reviews had no potential 

sources conflict of interest which could influence the conduct and reporting of the 

studies
4,15,15,16,21

. In one systematic review,
8
 the authors did not report any information 

concerning the source of potential conflict of interest. Overall, the included systematic 

reviews are rated as moderate quality.  

Randomized Controlled Trials 

Both double-blind RCTs
10,14

 described their study objectives, the interventions of interest, 

the main outcomes measured, and the main findings clearly; and reported the inclusion and 

exclusion criteria. The characteristics of the patients included in the study were described, 

and there were no significant between-group differences regarding the distribution of 

baseline characteristics.
10,14

 One RCT
14

 was conducted in 53 medical institutions while the 

other RCT
10

 recruited patients nationwide through website postings, as well as direct 

referrals from clinicians. Therefore, the participants in these RCTs were likely to be 

representative of the targeted patient's populations for whom the interventions were 

evaluated. Both RCTs
10,14

 determined samples sizes based on a previous study and 

calculations to ensure the studies were sufficiently powered to detect relevant between-

group differences in outcomes. However, in one RCT,
14

 26% of patients assigned to 

placebo and 31% of those assigned to IVIG did not complete the study, and there was no 

report about how missing data were handled. Thus, it is unclear whether comparability 

between the study arms induced by randomization at baseline and the predetermined 

power of the study were preserved after such high dropout rates . One RCT
10

 found a 

significant difference in outcomes between IVIG and placebo in the extended open-label 

phase but not in the double-blind phase. The influence of expectation bias or the natural 

course of the disorder on the results from the open-label phase cannot be ruled out. Both 

RCTs evaluated their results using valid measures and appropriate statistical tests. They 

described the main findings clearly, and the conclusions of the studies  reflected the findings 

appropriately.
10,14

 

Non-Randomized Studies 
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All of the non-randomized studies reported objectives, the interventions of interest, the main 

outcomes measured, and the main findings .
7,13,17,19,20

 They described characteristics of the 

study patients clearly and reported results with estimates of the random variability in the 

data and actual probability values appropriately.
7,13,17,19,20

 In two studies,
17,19

 the 

demographic data and therapies (other than IVIG) were not significantly different between 

the IVIG treated and non-IVIG treated patients. Four of the studies
7,17,19,20

 had a long follow-

up period allowing for the evaluation of both the short-term and the long-term efficacy and 

safety of IVIG in the respective patient groups. However, there was no indication of any 

monitoring procedures in-between the assessments. Therefore, the potential of factors 

other than the study intervention, such as the natural course of the disease progression and 

patients’ self-interventions, to influence the findings cannot be ruled out.
7,17,19,20

 In one 

study,
13

 the patients in the conventional steroid therapy group were treated between 1990 

and 2007 while those in the combined IVIG group received treatment between 2009 and 

2013. The difference in the periods of therapy could be a source of bias  due to changes in 

diagnostic approaches and general health care practices over time. In one study,
7
 which 

enrolled patients with primary and with secondary APS, the proportion of secondary APS in 

the IVIG group (57%) was higher than in the comparator conventional therapy group (14%). 

Since a patient with a secondary disease condition is likely to be receiving concurrent 

treatment for another condition, it is unclear whether the discrepancy in the distribution of 

secondary APS between the two groups  influenced the reported findings. One retrospective 

study
17

 applied the CDASI score for the cutaneous evaluation although it has not been 

validated for retrospective studies. Also, the study
17

 arbitrarily modified the total MRC score 

(range 0–10) to assess muscle strength. In four studies
7,17,19,20

, the authors had no 

competing interest, likely to influence the conduct and reporting of the study. However, one 

study
13

 did not report any information on potential conflict of interest. Given that non-

randomized studies have an inherent potential for selection and performance biases, and 

considering the limitations discussed, the overall quality of the non-randomized 

studies
7,13,17,19,20

 included in this review range from fair to moderate. 

Summary of Findings 

The overview of the findings of this  review is summarized below. Further details are 

available in Appendix 4. 

What is the clinical effectiveness of the off-label use of intravenous or subcutaneous 

immunoglobulin for the treatment of autoimmune or inflammatory conditions? 

Antiphospholipid Syndrome 

Efficacy 

Two non-randomized studies evaluated the effect of IVIG in patients with antiphospholipid 

syndrome (APS). Ruffatti et al.
13

 found that children born to pregnant APS patients treated 

with a combined therapy of IVIG + PE + conventional therapy (steroids) (n=10) showed a 

statistically significant (p = 0.032) regression of second degree autoimmune congenital 

heart block (CHB), compared with those treated  with steroids alone.(n=24) In addition, the 

IVIG group had a significant increase in mean ventricular rate at birth (P = 0.036) and a 

lower prevalence of pacing (p = 0.006) in the first year of life.  

Tenti et al.
7
  found that among adults with primary (n=9) or secondary (n=5) APS, those 

treated with combination therapy of IVIG plus conventional therapy (n=7) had no venous or 

arterial thromboses during a two-year follow-up. However, in the group that received 

standard treatment alone (n=6), two patients (33%) presented with cerebral ischaemic 
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attacks and one patient (16.7%) reported a deep vein thrombosis during follow-up. 

Laboratory criteria for APS decreased significantly from baseline (P<0.01) in the group 

treated with IVIG, whereas no statistically significant differences were found in markers of 

APS in the group treated with conventional therapy alone. Conventional therapy was 

described as either anticoagulant or antiaggregant. 

Safety and tolerability 

In both studies,
7,13

 patients treated with IVIG tolerated their therapy well. There were no 

remarkable side effects were observed in mothers and infants during PE and IVIG 

treatments.
13

 In the study by Tenti et al.,
7
 one patient presented mild side effects, such as a 

headache and facial flushing, which did not interrupt the therapy.  

Bullous Pemphigoid 

One multicenter, placebo-controlled RCT
14

 investigated the therapeutic effect of high-dose 

IVIG (400 mg/kg/day for five days) in bullous pemphigoid (BP) patients who showed no 

symptomatic improvement with prednisolone.  

Efficacy 

Primary endpoint (DAS at day-15)   

For the primary endpoint, Amagai et al.
14

 found that patients who were treated with IVIG 

had a higher mean reduction in 15-day disease activity score (DAS) than those in the 

placebo group, but the difference between the groups was not statistically significant (P = 

0.089). 

Secondary endpoints 

Change in disease activity over time: 

There was a significant decrease from baseline in DAS on day-57 for both the IVIG 

(P<0.001) and the placebo (P<0.05) groups. Also, anti-BP180 antibody titer on day-57 was 

a significantly lower than baseline for both the IVIG and placebo groups (P<0.05 for both). 

The between-group difference was not statistically significant for either the DAS or the anti-

BP180 antibody comparisons. However, the IVIG group showed more significant 

improvement from baseline to day 15 on the jBPAS scale than placebo. 

Time to treatment reduction: 

The cumulative time to treatment reduction (i.e. for patient to need less treatment) 

decreased by 84.8% in the IVIG group versus 53.0% in the placebo group during the 

observation period, and showed a significant between-group difference (P = 0.010; log-rank 

test). 

Oral steroid dosage: 

Whereas patients in the placebo group had a significantly increased (P = 0.031) oral steroid 

dosage/day by day 15, there was no significant increase in steroid dosage for those in the 

IVIG group. Thus the patients in the placebo group required a significantly higher steroid 

dosage than those in the IVIG group on day 15 (P = 0.042). 

Safety  



 

 
SUMMARY WITH CRITICAL APPRAISAL Of f -Label Use of  IVIG f or Autoimmune or Inf lammatory  Conditions 12 

There was no significant difference in the incidence of adverse events (AEs) between the 

IVIG and placebo groups (P = 0.143). No patients in either group experienced a severe AE. 

Carditis in Acute Rheumatic Fever 

One systematic review
15

 assessed the effects IVIG in preventing or reducing further 

valvular damage in patients with acute rheumatic fever. Cilliers et al.
15

 found no statistically 

significant difference of IVIG over placebo to prevent cardiac disease in patients with acute 

rheumatic fever. 

Dermatomyositis and polymyositis 

One systematic review
16

 evaluated the effects of IVIG in patients with dermatomyositis or 

polymyositis while one retrospective cohort study
17

 investigated IVIG in dermatomyositis.  

Efficacy 

In the systematic review by Vermaak et al.,
16

 two primary studies (sample sizes were not 

reported) evaluating IVIG in dermatomyositis and polymyositis had conflicting outcomes on 

changes in muscle strength and physical function. While one primary study showed 

statistically significant improvements in muscle strength at three months in patients who 

received IVIG compared to placebo, the second primary study showed no significant 

difference between the two groups  at two months. It is unknown whether the differences in 

the time point for assessment could account for the differences. Concerning physical 

function, one primary study reported improved outcomes for IVIG but there was no data to 

assess how this compared with either the non-responders or placebo group. The other 

primary study found no statistically significant difference in physical function between IVIG 

and placebo.  

The retrospective cohort study by Kampylafka et al.
17

 found a more significant muscular 

remission rate at six months for dermatomyositis patients treated with IVIG than non-IVIG 

treated patients (91.7% versus 55.6%; P =0.007). However, there was no significant 

difference in complete remission and cutaneous disease remission rates  between the two 

groups. Compared to baseline, patients treated with IVIG continued to show substantial 

overall improvements in their conditions at four years follow-up, as indicated by the overall 

MRC and CDASI scores (P<0.001 for either comparison). Relapse occurred in 54.2% of the 

IVIG treated patients, and the mean relapse-free period was 38.5 ± 34.3 months . 

Significantly fewer relapses (P=0.03) were observed in patients who received more IVIG 

therapy (>6 pulses) than those who received less (≤6 pulses). The overall survival of the 

IVIG treated patients was 95.8%. Relapse and survival data for non-IVIG treated patients 

were not reported. 

Safety and tolerability 

Safety and tolerability outcomes reported by Vermaak et al.
16

 were inconclusive. One 

primary study found that IVIG was well-tolerated, with no withdrawals for inefficacy or 

toxicity in either the IVIG or placebo arm, and the only reported AE being severe headache 

in two patients treated with analgesics. However, the other primary study reported adverse 

drug reactions in 42.3 % of patients with a serious AE (increased creatine kinase [CK] and 

muscle weakness) in one patient reported to probably be related to IVIG. Kampylafka et 

al.
17

 observed mild AEs (a headache and migraine) in 16.7% of the patients, while two 

patients experienced severe aseptic meningitis and allergic reaction, which led to temporary 

discontinuation of treatment. It was not clear whether AE data was for the IVIG group only 

or the entire study population. 
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Kawasak i Disease 

One retrospective cohort study
20

 evaluated the effectiveness of IVIG for coronary 

regression in patients diagnosed with Kawasaki disease (KD). Lin et al.
20

 found significantly 

higher coronary regression (reversal of the heart complication; p = 0.006) within one month 

among KD patients treated with IVIG (n=37) between 1980 and 1995 (early group) than 

those who did not (n=64). Among KD patients who were treated with IVIG between 1996 

and 2012 (late group), coronary regression within one month was higher in those who had 

IVIG therapy (n=308) than in those without IVIG (n=29). However, the difference in 

coronary regression between IVIG-treated and non-IVIG-treated patients did not reach the 

level of statistical significance (P=0.07).   

Myasthenia Gravis 

Two systematic reviews
8,18

 and one retrospective cohort study
19

 evaluated IVIG therapy in 

patients diagnosed with MG.  

Efficacy 

In the pooled-analysis of three RCTs, Ortiz et al.
8
 found no statistical difference in the 

overall efficacy of IVIG versus PE for MG. Based on the analysis of one RCT and five NRS, 

Ortiz et al.
8
 found that the mean duration of hospitalization for MG patients was 11.71 days 

for those who received IVIG therapy versus 12.89 days those treated with PE. From the 

analyses of two non-randomized studies, Ortiz et al.
8
 found that the mean of ventilator 

support time was 10.15 days for MG patients who received IVIG therapy versus 10.0 days 

for those treated with PE. 

Owing to significant heterogeneity design, population, comparators, and outcome 

measures, the systematic review by Gajdos et al.
18

 did not pool data from primary studies 

but reported study-level outcomes for various categories of MG patients .  

For patients with worsening MG, results were not consistent. One RCT comparing IVIG with 

placebo in patients with worsening MG (n=51) found improvements in the in the quantitative 

myasthenia gravis score (QMGS) after 14 days with a borderline statistica l significance 

whereas another RCT involving 84 patients with worsening MG found no significant 

difference in change in QMGS 14 days after IVIG or PE.
18

  

For patients with MG exacerbations, the three studies included in Gajdos et al.
18

 had fairly 

consistent results. Patients receiving IVIG did not have improvements in QMGS versus 

methylprednisolone (evidence from one RCT in 33 patients) and did not have 

improvements in MMS versus PE (one RCT in 87 patients) after 14 and 15 days of 

treatment respectively.
18

 When comparing two doses of IVIG, IVIG at 2 grams per kilogram 

(g/kg) did not produce a significantly higher change in MMS after 15 days than IVIG given 

at 1 g/kg.
18

 

For patients with moderate to severe MG, one RCT (n = 12) reported that there was a 

significant reduction (P < 0.05) in the mean QMGS after four weeks treatment in both the 

IVIG or PE groups. However, the study was rated as being at high risk of bias from skewed 

allocation.
18

  

For patients with mild to moderate MG, one RCT with 15 patients found no significant 

difference in change in QMGS between IVIG and placebo after 42 days.
18
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In a retrospective study of patients with juvenile MG by Liew et al.,
19

 overall clinical 

improvement occurred in 69%, 89%, and 59% of those who received IVIG, PE, and 

corticosteroids, respectively. Twenty-one patients with ocular MG were treated with IVIG, 

PE or both. For those who received IVIG alone (n=5), 80% responded. However, there 

were not enough data to perform a detailed statistical analysis.
19

 For juvenile patients with 

generalized MG, the response rate was twice as high among those who were treated with 

PE alone compared with those who received IVIG alone (100% versus 50%; P = 0.04). The 

response rate for those who were treated with a combined therapy of IVIG and PE was not 

significantly different from those who received PE alone (90% versus 100%, P> 0.99).
19

  

Safety 

Ortiz et al
8
 found no significant difference in overall incidence of AEs between IVIG and PE 

in MG patients (OR = 0.65; 95% CI: 0.16–2.57, p = 0.543) and Gajdos et al.
18

  reported that 

AEs due to IVIG were moderate and self-limiting fever, nausea, and headache. Liew et al.
19

 

found that in general, IVIG and PE were well-tolerated by patients with juvenile MG, with 

minimal AEs. The youngest age at which PE was initiated for juvenile MG via peripheral 

venous access was nine years, while the youngest child who received IVIG for juvenile MG 

was nine months old.  

PANDAS 

One RCT
10

 investigated the effect of IVIG in children with pediatric autoimmune 

neuropsychiatric disorders associated with streptococcal infections (PANDAS).  

Efficacy 

Williams et al.
10

 did not find a statistically significant difference between IVIG and placebo 

groups based on response (35% for IVIG versus 22% for placebo) or CY-BOCS during the 

six week double-blind phase of the study. However, after an extended open-label phase, 

non-responders from placebo who received IVIG at week-6 (n = 14) and non-responders 

from the IVIG group who received repeat doses at week-6 (n = 10) had a significant mean 

reduction in CY-BOCS scores at week twelve. The mean CY-BOCS improvement from 

baseline for all participants was 55% ± 33% at week 12 and 62% ± 33% at week 24. 

Safety 

Adverse events of IVIG infusion included one possible allergic reaction, which resolved 

without complication, and some minor discomforts. 

Sydenham’s Chorea 

One systematic review
21

 included two RCTs comparing IVIG versus PE, steroids, or 

supportive therapy in patients diagnosed with Sydenham’s chorea . Study-level results were 

reported without pooling. 

Efficacy 

One RCT included in the systematic review by Mohammad et al.,
21

 found a decrease in 

severity scores from baseline after one month and scores further decreased a t 12 months. 

However, the changes in severity scores for IVIG-treated patients at these time points were 

not significantly different compared with patients who received supportive therapy without 

IVIG. In a second RCT included in the systematic review,
21

 patients with Sydenham’s 

chorea treated with IVIG had significantly lower severity scores at one-month follow-up than 

those who received symptomatic therapy alone (P = 0.006). Although the IVIG group still 
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showed more improvements in clinical scores than the supportive therapy group at the 

three- and six-month follow-up, the difference between the two groups was not statistically 

significant at these time points. 

The median duration of haloperidol (an antipsychotic) treatment was significantly shorter for 

patients who received IVIG therapy than for those who had supportive therapy (46 versus 

180 days; p = 0.015).
21

  

With respect to relapse rates, in one RCT included in the systematic review,
21

 50% of 

patients in the IVIG group relapsed within one year compared with 25% in the PE group, 

and none in the prednisone group. In a second RCT included in the SR,
21

 5% of patients in 

the IVIG group and 10% of those in the symptomatic treatment group had relapsed at the 

six-month follow-up. None of the patients in the IVIG group had ongoing problems, whereas 

six patients in the symptomatic group had current learning difficulties, attention deficit 

disorder or attention deficit hyperactivity disorder, behavior and mood problems, and/or 

persisting chorea or tics.  

Safety 

A serious AE (hepatitis C infection) was reported in a patient in the IVIG group in one RCT 

included in the Mohammad et al. systematic review.
21

 Minor side effects in the IVIG group 

included mild nausea (n = 2) and vomiting and a headache during the infusion (n = 1). No 

AE was reported in the IVIG group of a second RCT of the systematic review,
21

 whereas, in 

the symptomatic therapy group, five patients had drowsiness, two had slurring of speech, 

one had a headache, and one had drooling and dizziness. 

Systemic Lupus Erythematosus 

One systematic review
4
 investigated the effect of IVIG therapy in patients with systemic 

lupus erythematosus (SLE).  

Efficacy 

In a pooled analysis of DAS data from six studies, Sakthiswary et al.
4
 found that therapy 

with IVIG resulted in a significant reduction from baseline in disease activity (P = 0.002). 

Pooled complement level data from six studies showed a response rate of 30.9% (P = 

0.001). A pooled analysis of three studies showed a mean decrease of 17.95 milligrams per 

day in the dose of corticosteroids with IVIG therapy.
4
   

Limitations 

In general, the systematic reviews
4,8,15,16,18,21

 in this report included no more than six 

primary studies of relevance, most of which are more than 10 years old. Four out of the six 

systematic reviews,
15,16,18,21

 three of which had one
15

 or two
16,21

 relevant studies, reported 

study-level findings without the benefit of summary effect estimates. The systematic review 

authors were unable to pool data across the primary studies due to significant differences in 

the study designs, populations, interventions, and outcomes.
15,16,18,21

 The two systematic 

reviews
4,8

 that performed meta-analyses, pooled data from RCTs and non-randomized 

studies. While one systematic review
8
 did not provide details of the combined studies, the 

other
4
 included four observational studies out of the five primary studies involved in pooled 

analysis, none of which was rated for risk of bias.  

One of the included RCT
14

 had high dropout rates which may have diminished the 

statistical power of the study to detect the difference in outcomes between the treatment 
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groups and disrupted the randomization effect at baseline. The blinded phase of the other 

RCT,
10

 was relatively short (six weeks) and did not show any difference in results between 

treatment with IVIG and placebo in children with PANDAS. The extended phase which 

found significantly more improvement with IVIG than with placebo was open-label in design, 

for which reason the influence of expectation bias on the findings cannot be ruled out. 

This review included five non-randomized studies, which by design, have inherent selection 

and performance biases leading to potential overestimations of treatment effects. Also, 

there was no indication that any of these non-randomized studies was sufficiently powered 

to detect statistically relevant changes in the conditions for which the interventions were 

being evaluated.  

Overall, there were 13 studies included reporting on the effects of IVIG or IVIG-based 

therapy in ten different types of autoimmune diseases. Each indication was investigated by 

one or a small number of studies with limitations in design and methodological quality. 

Therefore, the studies included in this review have insufficient evidence to support the 

effectiveness of IVIG for the autoimmune disease discussed. Further, the generalizability of 

the findings to the Canadian context is unknown. 

 

 

Conclusions and Implications for Decision or Policy Making 

Six systematic reviews
4,8,15,16,18,21

 (including two with meta-analyses),
4,8

 two randomized 

controlled trials,
10,14

 and five non-randomized studies
7,13,17,19,20

 evaluating the clinical 

effectiveness of the off-label use of IVIG for autoimmune conditions were included in this 

review. 

In children born to mothers who were treated for antiphospholipid syndrome during 

pregnancy, the off-label use of IVIG in combination with plasma exchange and steroids 

regressed autoimmune congenital heart block, increased the mean ventricular rate at birth, 

and resulted in a lower prevalence of pacing compared with steroids alone.
13

 Off-label IVIG 

use significantly increased response rate and significantly reduced the disease activity 

score and the daily dose of corticosteroids in patients with systemic lupus erythematosus 

compared with baseline.
4
  

For patients with bullous pemphigoid who did not respond to prednisolone therapy and 

children with pediatric autoimmune neuropsychiatric disorders associated with 

streptococcal infections, a long duration of IVIG use may be needed to achieve significant 

improvement.
14

  

For children with generalized juvenile myasthenia gravis, the response rate for plasma 

exchange was significantly higher than with IVIG, and similar to treatment with both IVIG 

and PE.
19

 However, in adults  with MG, there were no significant differences between IVIG 

and plasma exchange for MG or between IVIG and steroids for exacerbated MG.
18

 IVIG 

treatment was also not significantly different from placebo for mild or moderate MG 

patients.
18

  

Off-label use of IVIG in patients with carditis of acute rheumatic fever
15

 and Sydenham’s
21

 

chorea did not result in a significant improvement of symptoms in these autoimmune 
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subtypes conditions. Conflicting outcomes were reported for IVIG use for the treatment of 

dermatomyositis and polymyositis as well as Kawasaki disease. 

The tolerability, and the incidence and severity of AEs following treatment with IVIG were 

not uniformly reported in the included studies. In general, IVIG was reported to be well -

tolerated and safe. 

Overall, considering the limitations in the study designs, reporting of outcomes, limited 

sample sizes, and risk of bias, there is limited evidence to suggest that IVIG is clinically 

effective for the treatment of the specific off-label autoimmune diseases examined in the 

studies identified in this review. 
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Appendix 1: Selection of Included Studies 

 
 
 
 

  

536 citations excluded 

25 potentially relevant articles retrieved 

for scrutiny (full text, if available) 

The grey literature 
search did not yield any 

potentially relevant 
reports  

25 potentially relevant reports 

12 reports excluded: 

-irrelevant population (1) 
-irrelevant outcomes (2) 
-other (review articles, editorials)(9) 

 

13 reports included in review 

561 citations identified from electronic 
literature search and screened 
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Appendix 2: Characteristics of Included Studies 

Table 2: Characteristics of Included Systematic Reviews and Meta-analyses 

First 
Author 
Year 

Country 

Search Dates 
and Sources 

Number and 
Types of 
Included 
Studies 

Eligibility 
Criteria 

Intervention/ 
Comparison of 

interest 

Reported 
Clinical 

Outcomes 

Evidence 
Synthesis 

and 
Analytical 
Methods 

Ortiz-Salas, 
2016

8
 

 
Colombia

 

 Cochrane 
Neuromuscular 
Disease Group 
trials in The 
Cochrane 
Library Oxford 
(February 30, 
2014), 

 MEDLINE 
(January 1960 
to February 
2014),  

 EMBASE 
(January 1980 
to February 
2014); 

 HINARI, Ovid. 

 Reference lists 
were examined 
for additional 
relevant articles 

A total of 24 
studies 
Published 
between 
1992 and 
2012. Ten 
studies 
examined 
IVIG in MG 
(2,112 cases, 
age, 18 to 84 
years) 

RCTs and 
analytical non-
randomized 
studies 
comparing the 
efficacy and 
safety of PE 
versus IVIG in 
the 
management of 
patients with 
autoimmune 
neurologic 
diseases. 

 

IVIG (in a dose of 
400 mg /Kg/day or 
a total of 2 g/kg) 
 
 versus  
 
PE with a typical 
strategy to 
exchange 200 to 
250 mL of patient 
plasma per kg body 
weight over 10 to 
14 days.  
 

 Efficacy for 
GBS or MG 
a
 

 Safety 

 Length of 
hospital stay  

 Duration of 
ventilator 
support 

Meta-analysis 
with the 
random effect 
as preferred 
model,  
Heterogeneity 
was 
evaluated 
with Cochran 
(Q) and 
Higgins (I

2
) 

tests. 
Sensitivity 
and subgroup 
analyses 
were done. 
Publication 
bias was 
assessed 
using Funnel 
plots and 
Egger 
regression 
asymmetry 
tests. 

Cilliers, 
2015

15
 

 
South Africa

 

 The Cochrane 
Central Register 
of Controlled 
Trials (2013), 

  MEDLINE 
(Ovid, 1948 to 
2013), EMBASE 
(Ovid, 1980 to 
2013)  

 LILACS (1982 
to 2013),  

 Index Medicus 
(1950 to 2001).  

 Reference lists 
of identified 
studies and 

No language 
restrictions applied. 

A total of 
eight RCTs 
with one RCT 
2001 (n= 61 
patients) 
which studied 
the effects of 
IVIG  

RCTs 
comparing anti-
inflammatory 
agents versus 
placebo, 
controls, or one 
another, in 
adults and 
children with 
acute rheumatic 
fever diagnosed  

IVIG versus 
placebo, given on 
four occasions over 
28 days. The exact 
interval was not 
reported. 

 The presence 
of carditis, 
defined by the 
presence of an 
aortic or mitral 
murmur and 
aortic or mitral 
regurgitation 
one year after 
treatment.

 

 ESR 
 

 

Changes in 
carditis at one 
year, 
Reduction in 
hospital stay,  
Erythrocyte 
sedimentation 
rate (ESR) 
and C-
reactive 
protein (CRP) 

Mohammad, 
2015

21
 

 Medline (1946 
to December 

Two RCTs 
(n= 38 

RCTs, 
uncontrolled 

IVIG versus PE, 
steroid, or 

 Chorea 
severity, 

Reported 
study level 
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Table 2: Characteristics of Included Systematic Reviews and Meta-analyses 

First 
Author 
Year 

Country 

Search Dates 
and Sources 

Number and 
Types of 
Included 
Studies 

Eligibility 
Criteria 

Intervention/ 
Comparison of 

interest 

Reported 
Clinical 

Outcomes 

Evidence 
Synthesis 

and 
Analytical 
Methods 

 
Italy  

2014) 

 EMBASE 
 Reference lists 

of identified 
studies 

patients). 
One was 
published in 
2005 (n=18) 
and the other 
2012 (n=20). 

trials, cohort 
studies and 
case series 
(with more than 
two patients) in 
patients 
diagnosed with 
acute 
Sydenham's 
chorea 

supportive therapy  Functional 
ability to 
carry out 
ADL,  

 Neurological 
and 
psychiatric 
symptoms. 

outcomes 
without 
synthesis 

Vermaak, 
2015

16
 

 
The United 
Kingdom 

 EMBASE  

 PubMed.  
 Reference lists 

of identified 
studies 

The search date 
was 4th February 
2015. Search date 
limits were not 
reported 
 

A total of 12 
studies, 
including one 
RCT and one 
non-
randomized 
study 
published in 
2012 and 
1993, 
respectively, 
which 
evaluated 
IVIG.   

RCTs and 
experimental 
studies without 
true 
randomization 
involving any 
type of 
immunotherapy 
and including 
adult patients 
(>18 years) with 
definite or 
probable DM or 
PM. 

IVIG versus 
placebo 

 Muscle 
strength after 
six months 

 IMACS 
definition of 
improvement 

 Patient and 
physician 
global scores 

 Physical 
function 

 Muscle 
enzymes 

Study-level 
outcomes 
were reported 
without 
synthesis 

Sakthiswary, 
2014

4
 

 
Malaysia 

 MEDLINE 
 Scopus.  

 EMBASE, 
 ISI Web of 

Science and  

 Cochrane 
controlled trials  
register. 

 The 
bibliographies 
of relevant 
studies were 
checked for 
additional 
references 

No date restrictions 
were applied. 
 

13 studies 
published 
between 
1989 and 
2013 (one 
RCT, two 
NRCTs,  six 
prospective 
and three 
retrospective 
observational 
studies, and a 
pooled 
analysis of 
seven cases)  

RCTs, NRCTs, 
prospective, and 
retrospective 
observational 
studies that 
examined the 
efficacy of IVIG 
in adult patients 
with SLE.  

IVIG 400mg/kg per 
day for five days.  
Comparator data 
was not reported 

a
 

 Disease 
activity scores  

 Steroid dose 

 Complement 
levels 

 Autoantibodies 

 Renal function 

A meta-
analysis with 
the random 
effect model,  
Heterogeneity 
evaluated 
with the I

2
 

statistic with 
values of 
>50% 
considered 
indicative of 
heterogeneity. 
Sensitivity 
and subgroup 
analyses 
were done. 
Publication 
bias was 
assessed 
using Funnel 
plots and 
Egger 
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Table 2: Characteristics of Included Systematic Reviews and Meta-analyses 

First 
Author 
Year 

Country 

Search Dates 
and Sources 

Number and 
Types of 
Included 
Studies 

Eligibility 
Criteria 

Intervention/ 
Comparison of 

interest 

Reported 
Clinical 

Outcomes 

Evidence 
Synthesis 

and 
Analytical 
Methods 

regression 
asymmetry 
tests. 

Gajdos, 
2012

18
 

 
France

 

 Cochrane 
Neuromuscular 
Disease Group 
Specialized 
Register (11 
October 2011), 
CENTRAL 
(2011, Issue 3), 

 MEDLINE 
(January 1966 
to September 
2011) and 

 EMBASE 
(January 1980 
to September 
2011). 
Searched  
RCTs 
bibliographies  
and contacted 
their authors to 
identify 
additional 
published or 
unpublished 
data 

Seven RCTs 
in patients 
with 
exacerbations 
or worsening 
of 
generalized 
MG or 
chronic 
generalized 
MG. 
published 
between 
1997 and 
2011 

RCTs or q-
RCTs in which 
IVIG was 
compared with 
PE, placebo, or 
no treatment, in 
children and 
adults with MG. 
 

IVIG versus PE, 
Methylprednisolone, 
or placebo. 

b
 

 Quantitative 
MG score 

 Myasthenic 
muscle score 

 Adverse events 

Study-level 
data were 
reported 
without 
synthesis 

ADL = activities of daily living; APS = antiphospholipid syndrome; CHB = congenital heart block; CNKI = China National Know ledge Infrastructure; 

DM = dermatomyositis; ESR =  erythrocyte sedimentation rate; GBS = Guillain–Barré syndrome; IA = immunoadsorption; IMACS = International 

Myositis Assessment and Clinical Studies Group; IVIG = intravenous immunoglobulin; MA = meta-analysis; MG = myasthenia gravis; NR = not 

reported; NRCT = non-randomized controlled trials; OCD = obsessive-compulsive disorder; PANDAS = pediatric autoimmune neuropsychiatric 

disorders associated with streptococcal infections; PE = plasma exchange; PLEX = plasmapheresis; PM = polymyositis; qRCT = quasi-randomized 

controlled trial; RCT = randomized controlled trial; SLE = systemic lupus erythematosus; SR = systematic review. 

a Only three of the included studies had controls, w ith patients in the control arm treated w ith either on steroids and NSAIDs or cyclophosphamide. 

How ever, the control groups were not included in the statistical analysis. 

b These trials differ in inclusion criteria, comparison w ith alternative treatment and outcomes 
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Table 3: Characteristics of Included Randomized Controlled Trials 

First Author Year 
Country 

Study Design  
 

Study 
Population  

 

Intervention  
 

Comparator  
 

Reported Outcomes 

Amagai, 2017
14

 
Japan

 

Double-blind, 
placebo-controlled, 
multicenter RCT 
conducted at 53 
medical institutions 
in Japan 

A total of 56 BP 
patients aged ≥ 20 
years old, with 
DAS ≥10. 

 

High-dose IVIG 
(400 mg/kg/day for 
5 consecutive 
days)  

Placebo (infusion 

of physiological 

saline for five 

consecutive days. 

 DAS on day 15 

 the jBPAS 

 time to treatment 
reduction 

 oral steroid dosage,  

 Anti-BP180 antibody 
titer  

 Safety 

 the incidence of AEs 
and ADRs up to day 
57 

Williams, 2016
10

 
USA 

Double-blind, 
placebo-controlled, 
RCT of  six weeks 
duration 
conducted at two 
academic 
Centers. There 
was an optional 
open-label 
treatment phase 
for non-responders 
to the blinded 
infusion. All 
participants 
returned for follow-
up 12 and 24 
weeks post-
randomization. 

A total of 35 
children (mean 
age 8.99 ± 2.37 
years in IVIG and 
9.61 ± 2.32 in 
placebo groups) 
diagnosed with 
PANDAS and 
moderate to 
severe OCD 
  

IVIG (n = 17 
patients) at a dose 
of 1 g/kg/day on 2 
consecutive days. 

Placebo (n=18)  CYBOCS  

 CGI-I rating 

At week six, non-responders to the 
blinded  infusion were offered open-label 
IVIG infusion administered as 1 g/kg/day 
on two consecutive days and observed 
for 24 to 48 hours 
 

APS = antiphospholipid syndrome; ADRs = adverse drug reactions; AEs = adverse events; BP = bullous pemphigoid; CGI-I = Clinical Global 

Impressions—Improvement ;CHB = congenital heart block; CYBOCS = Children’s Yale Brow n Obsessive Compulsive Scale; DM = dermatomyositis; 

IA = immunoadsorption; jBPAS = Japanese BP activity score; IMACS = International Myositis Assessment and Clinical Studies Group; IVIG = 

intravenous immunoglobulin; MA = meta-analysis; MG = myasthenia gravis; NR = not reported; OCD = obsessive-compulsive disorder; PANDAS = 

pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections; PANS = pediatric acute-onset neuropsychiatric syndrome; 

PE = plasma exchange; PLEX = plasmapheresis; PM = polymyositis; qRCT = quasi-randomized controlled trial; RCT = randomized controlled trial; 

SR = systematic review; WG = Wegener’s granulomatosis 

a Eff icacy was defined  for GBS as improvements in Hughes scale four w eeks after the initiating treatment or after the randomization. For MG, 

eff icacy was defined as changes in the myasthenia muscle score, or quantitative myasthenia gravis score between day one and 15 days after 

initiating treatment or after the randomization. 
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Table 4: Characteristics of Included Non-Randomized Studies 

First 
Author 
Year 

Country 

Study Design 
 

Study Population 
 

Intervention 
 

Comparator 
 

Reported Outcomes 

Lin, 2015
20

 

Taiwan 

Retrospective 
cohort study. 
Median (range) 
follow-up in 
years 5.63 (1 to 
46) 

A total of 1,073 patients 
diagnosed with KD 
between 1980 and 2012 
(median age 1.59; years 
range: one month to 18 
years) 

IVIG (n= 707 
patients) 

Conventional 
therapy for KD 

 Acute coronary 
severities 

 

 Survival free of 
coronary aneurysm 
persistence and 
ischemia

 

Ruffatti, 
2015

13
 

Italy 

A two-part 
prospective 
cohort study, 

a
  

A total of 34 pregnant 
women with 
autoimmune CHB  

IVIG 1g/kg/day 
(scheduled soon 
after the PE at 15 
days intervals) plus 
PE and fluorinated 
steroids (n=10) 

Fluorinated steroids 
only (n=24) 

 Efficacy 
 Safety 

 Maternal features 

 Pregnancy outcome  
 Side effects 

Liew, 2014
19

 

 

USA 

Retrospective 
analysis. 
Median follow-
up was 1 year 
(range: 0, 5 
years)  
 

A total of 54 juvenile MG 
b
 patients treated at a 

specialized 
neuromuscular clinic 
and electromyography 
laboratory at a tertiary 
care academic pediatric 
hospital from 1979 to 
2012. The median (IQR) 
was 8 (2, 13) years. 
 

IVIG 1 g/kg body 
weight. 

PLEX  Improvement in 
objective physical 
examination findings  

 Patients' reported 
improvement in 
symptoms and 
functional abilities 

All the patients received 6 to 8 mg/kg daily 
of pyridostigmine before 
immunomodulatory therapy with IVIG 
and/or PLEX was added as maintenance 
therapy. 

Tenti, 2013
7
 

 

Italy  

An open-label 
prospective, 
comparative 
study. Follow-
up period was 
two years. 

A total of 17 adults aged 
affected by primary or 
secondary APS  
 

IVIG (at a dose of 
0.4 g/kg/day every 
month to the first 
group of patients for 
two years) plus 
conventional 
therapy 

c
 (n=7 

patients) 

Conventional 
therapy 

c
 alone (n=7 

patients) 

 Occurrence of 
thromboembolic 
events  

 Number of aPL 
antibodies 

Kampylafka, 
2012

17
 

 

Greece 

Retrospective 
study.  
The median 
follow-up period 
for the IVIG 
treated patients 
was 76 months 
(range of 36–
192 months). 

A total of 42 adults 
(mean age 43±19 years) 
diagnosed with DM 
treated in a clinic 
between 1994 and 
2005. 
 

IVIG (at least four 
monthly doses of 2 
g/kg for two 
consecutive days) 
plus conventional 
therapy 

Conventional 

therapy alone 

(including 

corticosteroids, 

methotrexate, 

azathioprine and 

hydroxychloroquine) 

 Muscular remission 
rate  

 Muscular and 
cutaneous 
involvement  

 Number of muscular 
relapses 

aPl = antiphospholipid; APS = antiphospholipid syndrome; CHB = congenital heart block; DM = dermatomyositis; HELLP = Hemolysis, Elevated Liver 

enzymes, Low  Platelet-P; IA = immunoadsorption; IMACS = International Myositis Assessment and Clinical Studies Group; IVIG = intravenous 
immunoglobulin; KD = Kaw asaki disease; MA = meta-analysis; MG = myasthenia gravis; NR = not reported; OCD = obsessive-compulsive disorder; 
PANDAS = pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections; PE = plasma exchange; PLEX = 

plasmapheresis; PM = polymyositis; qRCT = quasi-randomized controlled trial; RCT = randomized controlled trial; SR = systematic review. 
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a. This review  focuses on the second part of the study w hich examined treatment involving IVIG for autoimmune congenital heart block in 

pregnant patients. Data from the f irst part w hich evaluated treatment protocols in pregnant w omen with high-risk antiphospholipid 
syndrome have not been reported 

b. The total included 21 patients w ith juvenile ocular MG. How ever, there were not enough data for these patients to include in detailed 
analysis comparing IVIG to PLEX 

c. Conventional therapy w ith anticoagulants or antiplatelets 
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Appendix 3: Critical Appraisal of Included Publications 

Table 5: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR-2 

Strengths Limitations 

Ortiz-Salas, 2016
8 

 The research questions and inclusion criteria for the 
review include the components of PICO. 

 The authors used a comprehensive literature search 
strategy. 

 The review authors perform study selection in duplicate. 
 The review authors justified the exclusions of studies and 

identified the excluded studies in the reference list. 

 The levels of evidence of each of the articles were 
established with the Oxford Centre for Evidence-based 
Medicine 2011 criteria. 

 Appropriate methods for statistical combination of results 
were used to perform meta-analysis. 

 The potential impact of the individual studies on the results 
of the meta-analysis was assessed through sensitivity 
analysis with one study excluded in each round. 

 The authors account for RoB in primary studies in the SR 
when interpreting or discussing the results. 

 Publication bias was determined using Funnel plots and 
Egger regression asymmetry tests, and additional tests 
(not described) were applied if it was found. 

 The review authors reported they had of conflict of interest.  

 The report of the review did not contain an explicit 
statement that the review methods were established 
prior to the conduct of the review and it is unknown 
whether any significant deviations from protocol 
occurred. 

 The authors did not explain their selection of 
randomized and non-randomized studies for 
inclusion in the SR? 

 The review authors did not perform data extraction 
in duplicate. 

 The characteristics of the included studies were not 
adequately described. 

 The sources of funding for the studies included in 
the review were not reported. 

 Although significant heterogeneity was observed in 
many assessments, the authors did not provide a 
satisfactory explanation for these observations. 

 The source(s) of funding for conducting the review 
was not reported. 

Cilliers, 2015
15 

 The research questions and inclusion criteria for the 
review include the components of PICO. 

 The authors used a comprehensive literature search 
strategy. 

 The characteristics of the included studies were described 
and the authors provided reasons for excluding studies, 
and a list of excluded studies.  

 The review authors perform study selection and in 
duplicate. 

 Two review authors extracted data and assessed risk of 
bias using the methodology outlined in the Cochrane 
Handbook of Systematic Reviews of Intervention 

 The review included only RCTs. Appropriate methods for 
statistical combination of results were used to perform 
meta-analysis. 

 The reviewers assessed homogeneity between studies 
and explored reasons for heterogeneity to draw the most 
appropriate conclusions from the observations. 

 The authors account for RoB in primary studies in the SR 
when interpreting or discussing the results. 

 The review authors reported they had of conflict of interest, 
and declared sources of funding for the review.  

 The report of the review did not contain an explicit 
statement that the review methods were established 
prior to the conduct of the review and it is unknown 
whether any significant deviations from protocol 
occurred. 

 The primary studies were not assessed for 
publication bias. 
 



 

 
SUMMARY WITH CRITICAL APPRAISAL Of f -Label Use of  IVIG f or Autoimmune or Inf lammatory  Conditions 28 

Table 5: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR-2 

Strengths Limitations 

Mohammad, 2015
21

 

 The research questions and inclusion criteria for the 
review include the components of PICO. 

 The authors used a comprehensive literature search 
strategy. 

 The review included only RCTs and the characteristics of 
the included studies were described 

 The included studies were appraised using the Critical 
Appraisal Skills Programme tool. 

 The limitations of the included primary studies were 
considered in the interpreting and discussions of the 
results of the review 

 There was no explicit statement that the review 
methods were established prior to the conduct of 
the review and it is unknown whether any significant 
deviations from protocol occurred.  

 The primary studies were not assessed for 
publication bias. 

 The authors did not provide a list of excluded 
studies or reasons for excluding studies.  

 The review authors did not perform study selection 
and data extraction in duplicate. 

 The sources of funding for the studies included in 
the review were not reported. 

 There was no report of any potential sources of 
conflict, including any funding for conducting the 
review. 

Vermaak, 2015
16

  

 The research questions and inclusion criteria for the 
review include the components of PICO. 

 The review authors use a comprehensive literature search 
strategy. 

 The reasons for excluding studies and a list of excluded 
studies were provided 

 The authors described the characteristics of the included 
studies adequately. 

 The primary studies were scored for quality using the 
Jadad scoring system. 

 The limitations of the primary studies were considered in 
interpreting and discussing the results of the review  

 The authors declare that they have no competing interests. 

 There was no explicit statement that the review 
methods were established prior to the conduct of 
the review.  

 The study selection and data extraction were not 
performed in duplicate. 

 The primary studies were not assessed for 
publication bias. 

 The sources of funding for the primary studies were 
not reported. 

Sakthiswary, 2014
4
 

 The research questions and inclusion criteria for the 
review include the components of PICO.  

 The authors used a comprehensive literature search 
strategy.   

 The authors described the characteristics of the included 
studies adequately.  

 The authors explain that the inclusion of primary studies 
with different designs was because of the paucity of RCTs, 
of which there was one.  

 The reasons for excluding studies were provided 

 The limitations of the primary studies were considered in 
interpreting and discussing the results of the review  

 The authors declare that they have no competing interests   

 There was no explicit statement that the review 
methods were established prior to the conduct of 
the review.  

 The study selection and data extraction were not 
performed in duplicate. 

 The authors did not provide a list of excluded  

 The primary studies were not assessed for RoB or 
publication bias. 

 The review authors did not assess the potential 
impact of RoB in individual studies on the results of 
the meta-analysis or other evidence synthesis? 

 studies or reasons for excluding studies.  
 Although statistical heterogeneity test was 

significant, the authors did not provide a satisfactory 
explanation for, and discussion of, any 
heterogeneity observed in the results of the review. 
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Table 5: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR-2 

Strengths Limitations 

 The sources of funding for the primary studies were 
not reported.  

Gajdos, 2012
18

 

 The research questions and inclusion criteria for the 
review include the components of PICO. 

 The authors used a comprehensive literature search 
strategy. 

 The characteristics of the included studies were described 
and the authors provided reasons for excluding studies, 
and a list of excluded studies.  

 Two review authors checked the titles and abstracts and 
three review authors independently assessed the full texts 
of all potentially relevant studies and decided which trials 
fitted the inclusion criteria. 

 Two review authors independently graded the 
methodological quality of the included studies using the 
Risk of bias tool described in the Cochrane Handbook for 
Systematic Reviews of Interventions . 

 One review author extracted the data and two others 
checked these data.  

 The authors account for RoB in primary studies in the SR 
when interpreting or discussing the results. 

 The review authors reported potential sources conflict of 
interest, and declared sources of funding for the review.  

 The report of the review did not contain an explicit 
statement that the review methods were established 
prior to the conduct of the review and it is unknown 
whether any significant deviations from protocol 
occurred. 

 The primary studies were not assessed for 
publication bias. 

PICO = population, interv ention, control group, and outcome; RoB = risk of  bias; SR = sy stematic rev iew; 
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Table 6: Strengths and Limitations of Randomized Controlled Trials using Downs and Black 
Checklist12

 X 

Strengths Limitations 

Amagai, 2017
14

 

 The study was a multicenter, randomized, placebo-
controlled, double-blind trial and thus had less likelihood of 
biases  

 The objective, the interventions of interest, the main 
outcomes measured, and the main findings of the study 
were described clearly. 

 The inclusion and exclusion criteria were reported 

 The characteristics of the patients included in the study 
clearly described and there were no significant between-
group differences in terms of the distribution of baseline 
characteristics. 

 The sample size was based on a previous study and 
calculated with intent to provide 80% power to detect 
relevant mean difference in primary outcome between 
study groups, and a provision for a 20% dropout rate.  

 The outcomes were evaluated with valid measures, and 
appropriate statistical tests were used to assess the main 
outcomes. 

 The main findings were described appropriately reflected 
in the conclusions of the study. 

 26% of patients assigned to placebo 31% of those 
assigned to IVIG did not complete the study. The 
characteristics of these patients were not reported; 
thus, it is unclear whether the randomization-
induced baseline comparability between the study 
arms was preserved. 

 There was no report about how missing data were 
handled. 

 Given that the study was conducted in 53 medical 
institutions in Japan, it is unclear whether the 
settings and the study population align with that of 
Canada. Therefore, the generalizability of the 
findings to the Canadian context is unknown. 

 
 

Williams, 2016
10

 

 The study was randomized, placebo-controlled, clinical 
study conducted at two academic centers, with patients, 
their parents, and study staff blinded to the randomization 
status. 

 The objective, the interventions of interest, the main 
outcomes measured, and the main findings of the study 
were described clearly. 

 The inclusion and exclusion criteria were reported 
 The patients were recruited nationwide through website 

postings, as well as direct referrals from clinicians. 
Therefore, the study participants were likely to be 
representative of the entire PANDAS patients.  

 The patients’ characteristics were described and no 
significant between-group differences were noted in 
demographic characteristics, symptom severity, or relevant 
medication status.  

 A priori power calculations based on a previous study 
suggested that the sample size per group was sufficient to 
detect an effect size of 1.0 with at least 80% power.  

 The outcomes were evaluated with valid measures, and 
appropriate statistical tests were used to assess the main 
outcomes. 

 The main findings were described appropriately reflected 
in the conclusions of the study. 

 The influence of expectation bias or the natural 
course of the disorder on results from the open-label 
phase cannot be ruled out. 

 The patients were given  prophylactic antibiotics  at 
baseline, which could have biased the between-
group comparisons, as antibiotic therapy have been 
reported to improve PANDAS symptoms.

10
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Table 4: Strengths and Limitations of Non-Randomized Studies using Downs and Black 
Checklist12 

Strengths Limitations 

Lin, 2015
20

 

 The objective, the interventions of interest, the main 
outcomes measured, and the main findings of the study 
were described clearly. 

 The characteristics of the patients included in the study 
clearly described,  

 The study had a long follow-up period (median 5.63 years) 
allowing for the evaluation of both the short-term and the 
long-term efficacy and safety of IVIG in children with KD. 

 The authors had no competing interes t, and the source of 
funding for the study was unlikely to influence the conduct 
and reporting of the study 

 The study was a retrospective analysis of data from 
a single tertiary center in Taiwan. Thus the 
generalizability of the study findings in other settings 
and in the Canadian context is unknown.  

 As a non-randomized study, it has a high inherent 
potential for selection and performance biases. 

 The prolonged observation period (1980 to 2012)  
could be a source of distortions  such 
echocardiography findings, given the likely 
improvements in diagnostic accuracy of newer 
models of diagnostic devices over time 

 It is unclear whether the study was sufficiently 
powered.  

 There was no comparator group; therefore, the 
findings do not demonstrate how IVIG compares to 
other therapies for KD in children 

Ruffatti, 2015
13

 

 The objective, the interventions of interest, the main 
outcomes measured, and the main findings of the study 
were described clearly. 

 The characteristics of the patients included in the study 
clearly described,  

 Results were reported with estimates of the random 
variability in the data where applicable and actual 
probability values were reported appropriately 

 As a non-randomized study, it has a high inherent 
potential for selection and performance biases. 

 The follow-up period of the study was not clearly 
described 

 The patients in the conventional steroid therapy 
group were treated in a different time period 
(between 1990 and 2007) than those who received 
the combined therapy (between 2009 and 2013). 
This could be a source of biases due to changes in 
diagnostic approaches and general health care 
practices over time. 

 The sample size seemed small (n=34) and there 
was no report of calculations to assess the power of 
the study to detect differences in outcomes between 
the two study arms.  

 Potential competing interest, and the source of 
funding for the study were not reported 

Liew, 2014
19

 

 The objective, the interventions of interest, the main 
outcomes measured, and the main findings of the study 
were described clearly. 

 The characteristics of the patients included in the study 
clearly described,  

 Results were reported with estimates of the random 
variability in the data where applicable and actual 
probability values were reported appropriately.  

 The study had a long follow-up period ( median = one 
year; range: 0 to 5 years) allowing for long-term efficacy 

 A non-randomized study with potential for selection 
and performance biases. 

 The study sample size appears to be small and 
there was no report of calculations to assess the 
power of the study to detect differences in outcomes 
between the two study arms. 

 Four patients (7.4%) who had single visits or a 
follow-up period of less than a year were excluded 
from further analysis. The criterion was not one of 
the earlier specified exclusion criteria, and it is 
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Table 4: Strengths and Limitations of Non-Randomized Studies using Downs and Black 
Checklist12 

Strengths Limitations 

and safety assessment 

 The authors declared sources of potential conflicts of 
interest 

unclear whether or not the excluded data influenced 
the reported outcomes. . 

 

Tenti, 2013
7
 

 The objective, the interventions of interest, the main 
outcomes measured, and the main findings of the study 
were described clearly. 

 The characteristics of the patients included in the study 
clearly described,  

 The treatment follow-up duration was two years, making 
the assessment of intermediate to long-term treatment 
effects possible.  

 The authors declared that they had no competing interest  

 The study was an open-label prospective, 
comparative study conducted at a single centre. 
Therefore, it has the inherent limitations of non-
randomized studies. 

 There was no indication that the study was 
sufficiently powered. Further, being a single center 
study with a small sample size (n= 14), the 
generalizability of the findings is uncertain  

 The study included both primary and secondary 
APS patients with 57% (4/7) secondary APS 
patients in the IVIG group compared with 14% (1/7) 
in the conventional therapy group. The discrepancy 
has the potential to bias the findings for two 
reasons:  
1) Patients were considered to have secondary 

APS if they had concurrent SLE, which has 
been reported to be more responsive to IVIG 
therapy.

7
 

2) Secondary APS patients may be receiving 
concomitant treatment for the accompanying 
disease that can influence the outcomes. 

 Intervals between assessments were long, with all 
patients assessed at baseline, after one, and at two 
years from the beginning of the study. However, 
there was no indication of any monitoring 
procedures in-between the assessments to ensure 
that the study results were not significantly affected 
by factors other than the study interventions. 

Kampylafka, 2012
17

 

 The objective, the interventions of interest, the main 
outcomes measured, and the main findings of the study 
were described clearly. 

 The characteristics of the patients included in the study 
clearly described,  

 Results were reported with estimates of the random 
variability in the data where applicable and actual 
probability values were reported appropriately.  

 The demographic data and therapies (other than IVIG) 
were not different between the IVIG treated and non-IVIG 
treated patients.  

 The study had a long follow-up period (median [IQR] = 76 
[48, 108] months) allowing for long-term efficacy and 
safety assessment. 

 The authors had no competing interes t which was likely to 
influence the conduct and reporting of the study 

 A non-randomized study with potential for selection 
and performance biases. 

 Due to the retrospective collection of the clinical 
data, the total MRC score (range 0–10) was 
arbitrary developed. Furthermore, the CDASI score 
that was used for the cutaneous evaluation of the 
patients is not validated for retrospective studies 

 The IVIG treated patients presented with a more 
severe clinical picture at disease onset than the 
non-IVIG treated patients. 

 The study sample size appears to be small and 
there was no report of calculations to assess the 
power of the study to detect differences in outcomes 
between the two study arms. 

 Patients who did not achieve remission received 
additional IVIG treatment cycles. The contribution of 
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Checklist12 

Strengths Limitations 

the additional therapy to the reported higher 
improvements in the IVIG group compared to 
conventional therapy is unclear. Thus one cannot 
say with certain whether the use of IVIG at usual 
treatment intensity for all patients would produce 
similar outcomes.  

 Long-term outcomes were reported for the IVIG 
group only. Therefore, the comparative advantage 
of IVIG over conventional therapy in the long-term 
was not discussed. 

 Patients who were treated with IVIG received 
varying doses of corticosteroids and 
immunosuppressant treatments after the completion 
of the IVIG therapy. The influence of these non-
standardized treatments on the reported long-term 
findings is unclear.  
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Appendix 4: Main Study Findings and Author's Conclusions 

Table 5: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

Ortiz-Salas, 2016
8 

Efficacy 

 Overall the efficacy of IVIG for MG was not significantly 
different from that of PE (OR = 0.56; 95% CI: 0.22, 1.40, p 
=  0.218) 

 The mean of hospitalization days was 11.71 (2.2–30) days 
with IVIG versus 12.89 (range; 3.3 to 25.7) days with PE. 

 The mean of ventilator support duration was 10.15 (10–
10.3) days with IVIG versus 10 (range: 8 to 12) days with 
PE. 

Adverse effects 
 The analysis of clinical trials showed no statistical 

difference in favor of either of the PE or IVIG in terms of 
AEs (OR, 0.65; 95%CI: 0.16, 2.57, p = 0.543) 

  “There is no evidence for superiority in the efficacy 
or safety of immunoglobulin or plasmapheresis in 
the management of Guillain–Barré syndrome and 
myasthenia gravis. However, caution should be 
exercised in the interpretation of these results  given 
the limitations in the quality of the evidence and the 
heterogeneity of the studies.”

8
 page 1   

Cilliers, 2015
15 

 IVIG was not significantly better than placebo to prevent 
cardiac disease in patients with acute rheumatic fever (RR 
= 0.87; 95% CI: 0.55, 1.39). 

 The effects of IVIG and placebo were similar in patients 
with severe valvular disease (RR = 0.79, 95% Cl: 0.31, 
1.96).  

 At six weeks, the ESR measurements in the IVIG and 
placebo groups were similar. However, a significant 
difference in favour of IVIG was observed at one week and 
two weeks, suggesting a transient benefit. 

“Little evidence of benefit was found when corticosteroids or 
intravenous immunoglobulins were used to reduce the risk of 
heart valve lesions in patients with acute rheumatic fever.”

15
 

Mohammad, 2015
21

 

 In one primary RCT, the mean severity score in the IVIG 
group decreased from 13.6 (median 13.5, range 11–16.6) 
at baseline, to 3.75 (median 4, range 2–5) at 1 month and 
then 1.75 (median 2, range 0–3) at 12 months after 
immune therapy.  

 Although the IVIG group showed a quicker improvement in 
chorea, no statistically significant difference was found in 
the change of severity scores between the groups at one-
month or 12-month follow-up.  

 Two of the four (50%) patients in the IVIG group relapsed 
within 1 year, compared with two of eight (25%) in the PE 
group, and none in the prednisone group.  

 In a second primary RCT, those treated with IVIG had 
significantly better scores at one-month follow-up than 
those who received symptomatic therapy alone (mean 
score IVIG group versus symptomatic treatment: 3.7 
versus 7.4; p = 0.006).  

 At three and six months, the clinical scores in the IVIG 
group were better than the symptomatic group, but the 
statistical significance was not maintained. 

 The mean time on haloperidol was significantly shorter in 

 “The studies reviewed here demonstrate a short-
term benefit in symptomatic improvement from SC 
with use of IVIG. However, they do not clarify an 
optimum timing and duration for use of IVIG, and do 
not provide data on the effect on long-term 
neurological and psychiatric complications. IVIG is 
attractive compared with steroids and PEX in view 
of a better side effect profile and being less invasive 
than PEX. The experience of IVIG contamination 
with hepatitis C in the Garvey et al. study highlights 
that IVIG is not risk-free and should be used with 
consideration.”

21
 page 4 
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the IVIG group than in the symptomatic treatment only 
group (median 46 for IVIG versus 180 days; p = 0.015.  

 At 6-month follow-up, one of 20 patients in the IVIG group 
compared with two of 20 in the symptomatic treatment 
group had relapsed with chorea.  

 At 6-month follow-up, no patients in the IVIG group had 
ongoing problems, whereas six patients in the 
symptomatic group had corrent problems of learning 
difficulties, ADD/ADHD hyperactivity disorder, behaviour 
and mood problems, and/or persisting chorea or tics.  

 No side effects of treatment occurred in the IVIG group, 
whereas in the symptomatic, group five patients had 
drowsiness, two had slurring of speech, one had headache 
and one had drooling and dizziness. 

Vermaak, 2015
16

 

Improvements in muscle strength 

 In one primary study, statistically significant improvements 
in muscle strength were observed at three months in the 
group receiving IVIG. However, this result was not 
reproduced by another primary study in which the IVIG 
group showed non-significantly greater changes in MMT 
than placebo at two months.  

 Median time to improvement in muscle strength was 
shorter in the IVIG group, but this did not reach statistical 
significance.  

Physical function 

 One primary study reported an improvement in ADL score 
from 65 (low) to 100 (normal) in the patients responding to 
IVIG, but there was no data to assess how this compared 
with either the non-responders or placebo group. A second 
primary study reported numerically greater improvements 
in ADL scores in the IVIG group compared to placebo, but 
the difference was not statistically significant  

Muscle enzymes 

 One primary study reported that IVIG and placebo 
demonstrated significant reductions in CK when compared 
to baseline but CK outcome was not compared between 
the two groups. 

Safety and tolerability 

 One primary study reported no withdrawals for inefficacy 
or toxicity in either the IVIG or placebo arm. IVIG was well 
tolerated, with the only reported adverse event being 
severe headache, which occurred in two patients and 
required treatment with opiate analgesics. Another primary 
study reported adverse drug reactions in 42.3 % of 
patients with two serious events in one patient (increased 
CK and muscle weakness) which they deemed probably 
related to IVIG. 

“Although no treatment can be recommended on the basis of 
this review, improved outcomes were demonstrated with a 
number of agents including methotrexate, azathioprine, 
cyclosporine, rituximab, and intravenous immunoglobulin. 
Plasmapheresis and leukapheresis were of no apparent 
benefit. More highquality randomized controlled trials are 
needed to establish the role of immunosuppressive agents  in 
the treatment of these conditions and the clinical context in 
which they are most likely to be beneficial.”

16
 page 1 

Sakthiswary, 2014
4
  

 A pooled analysis of six studies showed that IVIG  “In conclusion, the results of this systematic review 
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significantly reduced DAS from baseline in SLE patients 
(MD = 0.584; 95% CI: 0.221, 0.947; p = 0.002). There was 
significant heterogeneity between the studies (p = 0.003). 

 

 A pooled analysis of eight studies investigated the 
changes in complement levels. A pooled analysis of six 
studies (n=114 patients) showed a response rate of 30.9% 
(95% CI: 22.1, 41.3; p = 0.001). There was significant 
heterogeneity between the studies  (p = 0.006) 

 A pooled analysis of three studies showed a mean 
reduction of 17.95 mg/day in the dose of corticosteroids 
with IVIG therapy. 

seem to suggest that IVIG is effective in reducing 
SLE disease activity and increasing circulating 
complement levels. Owing to the profound lack of 
studies in this area of research, it is premature and 
would be fallacious to make any definitive claims for 
or against the role of IVIG in other clinical aspects. 
Further research to improve the therapeutic 
application of IVIG in SLE is much needed and 
probably relies on the conception of newer 
generation of immunoglobulin formulations.”

4
 page 8 

Gajdos, 2012
18

  

 One primary study found that after 14 days in patients with 
worsening MG, the MD in QMGS  between IVIG and 
placebo was (MD = -1.60;  95%CI: - 3.23, 0.03) which was 
borderline statistically significant in favour of IVIG. 

 Another primary study found no significant difference  in 
QMGS between IVIG and PE after 14 days in patients with  
worsening MG (MD =  -1.50; 95% CI -3.43 to 0.43)  

 One primary study found no significant difference in 
QMGS between IVIG and placebo after 42 days in patients 
with mild or moderate MG (MD = 1.60; 95% CI: -1.92, 
5.12).  

 One primary study found that in patients  with moderate 
exacerbations of MG, QMGS was not statistically 
significantly different between IVIG and steroid 
(methylprednisolone) after 14 days (MD = -0.42; 95% CI: -
1.20, 0.36).  

 One primary study found that MMS was not statistically 
different between IVIG and PE in patient with MG 
exacerbation after 15 days (MD = -1.00; 95% CI: -7.72, 
5.72).  

 One primary study showed that the changes in MMS 
following treatment with IVIG at a dose of either 2 g/kg or 
IVIG 1 g/kg were not statistically significantly different in 
patients with MG exacerbations after 15 days (MD = 3.84; 
95% CI: -0.98, 8.66).  

 Adverse events due to IVIG were moderate and self-
limiting fever, nausea, and headache. 

 “In exacerbation of myasthenia gravis, one RCT of 
IVIG versus placebo showed some evidence of the 
efficacy of IVIG and two did not show a significant 
difference between IVIG and plasma exchange. 
Another showed no significant difference in efficacy 
between 1 g/kg and 2 g/kg of IVIG. A further, but 
underpowered, trial showed no significant difference 
between IVIG and oral methylprednisolone. In 
chronic myasthenia gravis, there is insufficient 
evidence from RCTs to determine whether IVIG is 
efficacious.”

18
 page 4 

Amagai, 2017
14

 

DAS on day 15 

 The DAS in the IVIG group (19.8 ± 22.2) was 12.5 points 
lower than that in the placebo group (32.3 ± 31.5), but the 
difference between the groups was not significant (p = 
0.089). 

Changes in the DAS over time up to day 57  

 In the IVIG group, the DAS decreased significantly from a 
value of 46.6 on day-1 to 19.3 on day-57 at all observation 
points (p<0.001). Also, in the placebo group, the DAS 

“IVIG provides a beneficial therapeutic outcome for patients 
with BP who are resistant to steroid therapy.”

14
 page 2 
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decreased significantly from 46.3 on day-1 to 27.1 on day-
57 at all observation points (p<0.05). The significance of 
the difference in DAS reduction between the two groups 
was not discussed.  

 In the severe patient subgroup, post-hoc analysis showed 
that IVIG treatment provided significantly lower values than 
the placebo group on days eight, 15, and 22 (p<0.05) 

DAS of erosions/blisters and new erythema 

 The DAS of erosions/blisters decreased more significantly 
with IVIG compared with placebo with a difference of –6.1. 
(95% CI: –11.6,  –0.5) on day 8, 14.4 vs. 9.2 (–16.3, –2.2) 
on day 15, and 15.4 vs. 9.0 (–17.0, 1.1) on day 22 
(p<0.05). However, the significance in the difference was 
lost on and after day-29, indicating that the beneficial 
effects of IVIG are transient. 

 The IVIG group exhibited a non-statistically greater 
decreases in the DAS of new erythema than the placebo 
group at all observation points.  

 The change in the jBPAS from day-1 to day-15 was 
significantly greater for IVIG than for placebo ( –2.2 versus 
–1.1; (95% CI:–2.1 to –0.1)  

Time to treatment reduction 

 The cumulative time to treatment reduction (i.e. for patient 
to need less treatment)  rate during the observation period 
was 84.8% in the IVIG group versus 53.0% in the placebo 
group The time to treatment reduction was significantly 
reduced in the IVIG group (p = 0.010, log-rank test). 

Oral steroid dosage/day 

 In the IVIG group, the oral steroid dosage/day was not 
significantly increased from day-1 for all observation 
points. However, in the placebo group, the oral steroid 
dosage was significantly increased from the day-1 dose by 
day-15 (p = 0.031; Thus, the placebo group exhibited a 
significantly higher dosage than the IVIG group on day 15 
(p = 0.042). 

Anti-BP180 antibody titer.  
 At day-57, there was no significant difference between the 

IVIG and placebo groups in the anti-BP180 antibody titer. 
However, each group showed a significant decrease 
(p<0.05)in anti-BP180 antibody titer from baseline. 

Safety  

 There was no significant difference in the incidence of AEs 
between the IVIG (37.9%) and placebo (18.5%) groups (p 
= 0.143). No patients in either group experienced a serious 
AE. 

Williams, 2016
10

 

During the double-blind phase,  

 The mean decrease in CY-BOCS score at week-6 was 
24% ± 31% in the IVIG group and 12% ± 27% in the 
placebo group. The mean difference between groups did 
not reach statistical significance, with an effect size of 0.28 
(95% CI: –0.39 to 0.95)  

“IVIG was safe and well tolerated. Between-group differences 
were smaller than anticipated, and the double-blind 
comparison failed to demonstrate superiority of IVIG over 
placebo. The observed open-label improvements indicate 
that future trials would benefit from larger sample sizes 
designed in part to aid in the identification of biomarkers 
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 The mean CGI-Improvement scores at week-6 did not 
differ significantly between the IVIG and placebo groups . 

 At week-6, there were six responders (35%) in the IVIG 
group compared with four (22%) in the placebo group; the 
difference was not statistically significant. 

Open-label phase 

 Among non-responders from placebo who received IVIG at 
week-6 (n = 14), 50% had a significant mean reduction in 
CY-BOCS scores at week-12 (Cohen’s d = 1.73; 95% CI: 
0.76, 2.71). Among non-responders from the IVIG group 
who receive repeat doses at week-6, (n = 10) 55% had a 
significant mean reduction in CY-BOCS scores at week-12 
(Cohen’s d = 1.18; 95% CI: 0.45, 1.90). 

 Among all participants, the mean CY-BOCS improvement 
from baseline was 55% ± 33% at week 12 and 62% ± 33% 
at week 24. 

Safety 

 AEs of IVIG infusion included one possible allergic 
reaction, which resolved without complication, and  a 
number of minor discomforts. 

predictive of a positive response to immunotherapy.”
10

 page 
1 

Lin, 2015
20 

 In both the early and late groups 
b
 of patients diagnosed 

with KD, coronary regression (reversal of the condition) 
from baseline within one month after KD onset was higher 
among patient who had IVIG therapy than those who did 
not. However, the difference was statistically significant 
only the early group.   

 In the early group, coronary regression from baseline 
within one month occurred in 54.1% (20/37) of patients in 
the IVIG group versus 29.7% (19/64) of those without IVIG 
(χ

2
=7.68, p=0.006).  

 In the late group, coronary regression from baseline within 
one month was 62% (191/308) in patients treated with 
IVIG versus 44.8% (13/29) in those without IVIG (χ

2
=3.28, 

p=0.07). 
 A log-rank tests did not show an association of IVIG 

therapy with ischemia (χ
2
=1.51, p=0.22), or with coronary 

persistence (χ
2
=0.45, p=0.50). 

 “The coronary severity 1 month after KD onset is 
most crucial to the late coronary outcomes. 
Although IVIG use improves the initial severity of 
coronary lesions, it does not further modify the long-
term fate of coronary aneurysms.”

20
 page 1  

 “In this longitudinal observational study of patients 
with KD, we observed that coronary severity 1 
month after KD onset is most crucial to the late 
coronary outcomes, though male patient and IVIG 
therapy were both independent risk factors of initial 
coronary severity but were not associated with the 
late coronary outcomes, even in severity stratified 
subgroups. Aggressive risk modification for patients 
with KD with giant and possibly medium coronary 
aneurysms should be addressed.”

20
 page 6 

Ruffatti, 2015
13

 

 Children of pregnant patients treated with the combined 
therapy (PE +IVIG + steroids) showed a statistically 
significant regression (reversal of condition) of 2

nd
 degree 

CHB (305 versus 0; p = 0.032), a significant increase in 
mean ventricular rate at birth (p = 0.036) and a significantly 
lower prevalence of pacing (20% versus 80%; p = 0.006) 
in the first year of life than those treated with conventional 
steroid therapy.  

 No remarkable side effects were observed in mothers and 
infants during PE and IVIG treatments. However, 
intrauterine growth restriction, premature rupture of 

 “If these results are confirmed by large-scale 
studies, the apheretic procedures could lead to 
improved outcomes in the treatment of these 
devastating diseases.”

13
 page 1 
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membranes and decrease in amniotic fluid causing a low 
gestational age at delivery and a low birth weight were 
observed, possibly due to the prolonged steroid therapy. 

Liew, 2014
19 

 Overall, clinical improvement occurred in 10 of 17 patients 
(59%) who were taking corticosteroids, 17 of 19 patients 
(89%) who received PE, and 18 of 26 patients (69%) who 
received IVIG. 

Patients with generalized MG 

 The response rate among juvenile MG patients who were 
treated with IVIG alone was 50% (5/10) compared with 
100% response rate among those treated with PE alone 
(7/7). The difference was statistically significant (p = 0.04) 

 The response rate among juvenile MG patients who were 
treated with a combined therapy (IVIG + PE) was 90% 
(9/10).  

 There was no significant difference in the response rate for 
the combined therapy (IVIG + PE) when compared with 
IVIG alone (p = 0.14) or PE alone (p > 0.99). 

Patients with ocular MG 

 Among the 21 children with ocular juvenile MG, seven 
were treated with IVIG, PE, or both (IVIG + PE). However, 
there were not enough data to perform a detailed statistical 
analysis 

 IVIG alone—80% (4 of 5 patients) responded  

 One patient each was treated with PE alone or (IVIG + PE) 
and responded in each case. 

Safety 

 In general, IVIG and PE were well-tolerated with minimal 
AEs. However, one patient on PE developed central-line 
sepsis requiring hospital admission and two patients 
developed pyrexia and rigors during the IVIG infusions, 
necessitating immediate discontinuation of treatment. The 
affected patients were transitioned to other treatment 
modalities. 

 “Our results suggest that PLEX and IVIG both have 
high response rates as maintenance therapy for 
juvenile MG, and that both are reasonable 
alternatives to corticosteroid therapy. Our analysis 
suggested that PLEX may have a more consistent 
response rate than IVIG in this setting.”

19
 page 5 

 “These findings will provide some guidance 
regarding the approach to therapy for juvenile MG, 
especially as the results differ somewhat from those 
of studies focusing on adult MG.”

19
 page 1 

Tenti, 2013
7 

 At the end of the study (two years), patients treated with 
IVIG + conventional therapy had a statistically significant 
(p<0.01) reductions from baseline in anticardiolipin 
antibodies (IgG and IgM) and of IgM anti-β2-glycoprotein I 
antibodies, which are markers of disease activity, whereas 
patients who received conventional therapy with 
anticoagulants or antiplatelets had no significant 
differences from baseline in these markers. 

 At the two-year follow-up assessment, the proportion of 
patient rated as high-risk on the APS Risk Scale had 
reduced from 100% (7/7) at baseline to 28.5% (2/7) among 
those who received IVIG + conventional therapy. A change 
in risk status was not reported for the group of patients 
who were treated with conventional therapy only.  

 “No venous or arterial thromboses occurred in 
patients treated with IVIG, whereas in the control 
group two patients presented cerebral ischaemic 
attacks and one patient reported a deep vein 
thrombosis during the follow-up. At the end of the 
study, in the group treated with IVIG, we observed a 
statistically significant decrease of anticardiolipin 
antibodies (IgG and IgM) and of IgM anti-β2-
glycoprotein I antibodies.”

7
 page 877  

 “In conclusion, in APS patients IVIG may provide an 
additive or rescue therapy, in selected patients, for 
recurrent thrombosis, although widespread use may 
be limited by expense and reduced availability. 
Moreover, further clinical studies on a larger group 
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 There was no incidence of venous or arterial thromboses 
occurred in patients treated with IVIG + conventional 
therapy, whereas in the control group two patients  
presented cerebral ischaemic attacks and one patient 
reported a deep vein thrombosis during the follow-up.  

 During the IVIG infusion, one patient had a mild headache 
and facial flushing, which did not interrupt the therapy. 
Subsequent investigation showed no alterations in routine 
blood.  

of patients are necessary to fully understand the 
mechanisms of action and the optimal doses of IVIG 
in APS.”

7
 page 881 

Kampylafka, 2012
17 

Six months after treatment onset,  
 The muscular remission rate was significantly higher for 

IVIG treated patients than for the non-IVIG treated patients 
(91.7% versus 55.6%; p=0.007). 

 Complete remission and cutaneous disease remission 
rates were non-significantly higher in the IVIG group than 
in the non-IVIG group ([50% versus 33.3%; p=0.28] and 
[54.2% versus 44.4%; p=0.53]; respectively). 

 The proximal muscles strength of both upper and lower 
extremities improved significantly from baseline in patients 
treated with IVIG as indicated by the significant increase in 
the mean MRC score from 6.71 ± 1.6 pre-treatment  to 
9.54 ± 1.02 (p<0.001). The cutaneous involvement 
improved significantly from baseline in patients treated 
with IVIG as indicated by the significant decrease in the 
CDASI score from 7.46 ± 6.26 pre-treatment to 2.96 ± 3.64 
(p<0.001).  

Long-term (four years) follow-up in IVIG treated patients 
 Throughout the 4-year follow-up period, the overall MRC 

score and the overall CDASI score remained significantly 
improved from baseline in patients treated with IVIG 
((p<0.001 for each comparison).  

 Relapse occurred in 54.2% of the IVIG-treated patients. 
The overall mean relapse-free period was 38.5 ± 34.3 
months.  

 There were significantly fewer relapses (p=0.03) among 
patients who received more IVIG therapy (>6 pulses) than 
those who received less (≤6 pulses). 

 The overall survival for the IVIG treated patients was 
95.8%.  

 “This study is a retrospective one, consisting of a 
small patient sample, and both muscle and skin 
involvement scores were developed on the basis of 
the clinical data provided in the patients’ records. 
Nevertheless, it manages to demonstrate that IVIG 
may improve the short-term prognosis of 
dermatomyositis patients as compared to the 
classical therapies. During long-term follow-up, IVIG 
treated patients experienced relapses, but their 
muscular and cutaneous involvement scores were 
significantly better than their pre-treatment ones. A 
larger number of IVIG infusions could maintain 
disease remission for a longer period of time, 
reducing the total number of muscular relapses.”

17
 

page 319 
 “To conclude, the immediate outcome of IVIG is 

significantly better than that of conventional 
medications. During long-term follow-up, IVIG 
treated patients experienced relatively few muscular 
relapses, and had a less severe course of the 
disease. It finally seems that a larger number of 
IVIG infusions could maintain remission for a longer 
period of time, reducing the number of muscular 
relapses. Further prospective studies, including 
larger patient populations, are needed to confirm 
these findings and to compare long-term results 
between groups of patients that maintain on same 
types and doses of drugs .”

17
 Page 323 

ADD = attention deficit disorder; ADHD = attention deficit hyperactivity disorder; ADL = activities of daily living; AEs = adverse events  APS = 
antiphospholipid syndrome; BVAS = Birmingham vasculitis activity score; CHB = congenital heart block; CI = confidence intervals; DM = 
dermatomyositis; CK = creatine kinase; CYBOCS = Children’s Yale Brow n Obsessive Compulsive Scale; DAS = disease activity score; ESR =  
erythrocyte sedimentation rate; GBS = Guillain–Barré syndrome; IA = immunoadsorption; IMACS = International Myositis Assessment and Clinical 

Studies Group; IVIG = intravenous immunoglobulin; MD = mean difference; MG = myasthenia gravis; MMS = myasthenic muscle score; NNH = 
number needed to harm; NR = not reported; OCD = obsessive-compulsive disorder; PANDAS = pediatric autoimmune neuropsychiatric disorders 
associated w ith streptococcal infections; PE = plasma exchange; PLEX = plasmapheresis; PM = polymyositis; QMGS = quantitative myasthenia 

gravis score; RCT = randomized controlled trial; SAEs = serious adverse events SR = systematic review. 
a Responders w ere defined, a priori, by a ≥30% decrease in CY-BOCS total score, and a “much” or “very much” improved rating on CGI-I. 
b To avoid potential selection bias, the investigators stratif ied the study cohort into tw o strata based on insurance era: the early group made up of 
patients w ho received before insurance was widely available (1980–1995) and the late group made up of patients treated after a national insurance 

w hich reimbursed IVIG w as implemented (1996–2012). 


