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Abstract 

Background Canada has high immunoglobulin (IG) product utilization, raising concerns about appropriate 
utilization, cost and risk of shortages. Currently, there is no national set of standardized IG guidelines, and considerable 
variations exist among the existing provincial guidelines. The aims of this study were: (1) to compare the existing 
Canadian provincial guidelines on the use of IG products to identify their consistencies and differences and (2) 
to examine the existing research in Canada on IG supply and utilization following the establishment of IG guidelines 
to understand the scope of research and pinpoint the gaps.

Methods A comparative analysis accounted for the differences across provincial IG guidelines. We highlighted 
similarities and differences in recommendations for medical conditions. A scoping review of citations from MEDLINE, 
PubMed, Scopus and Embase databases was conducted for studies published from January 01, 2014, to April 12, 2023.

Results While provincial guidelines represented a considerable overlap in the medical conditions delineated 
and relatively uniform dose calculations, numerous differences were observed, including in recommendation 
categories, provision of pediatric dosing, and divergent recommendations for identical conditions based on patient 
demographics. The scoping review identified 29 studies that focused on the use of IG in Canada. The themes 
of the studies included: IVIG utilization and audits, the switch from IVIG to SCIG, patient satisfaction with IVIG and/
or SCIG, the economic impact of self-administered SCIG versus clinically administered IVIG therapy, and the efficacy 
and cost-effectiveness of alternative medications to IG treatment.

Conclusion The differences in guidelines across provinces and the factors influencing IVIG/SCIG use, patient 
satisfaction, and cost savings are highlighted. Future research may focus on clarifying costs and comparative 
effectiveness, exploring factors influencing guideline adherence, and evaluating the impact of updated guidelines 
on IG use and patient outcomes.
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Introduction
Immunoglobulin (IG) is a plasma product prepared by 
purifying and pooling antibodies from thousands of 
healthy individuals [1, 2]. These products are prepared 
based on the route of administration as intravenous 
(IVIG) or subcutaneous (SCIG), both of which are 
available and widely used in Canada [3]. Unlike 
IVIG which requires administration by a healthcare 
professional, SCIG can be self-administered at home 
[4]. IG products are used to treat patients across a 
broad spectrum of illnesses [5], such as primary and 
secondary immune deficiencies (PID, SID), immune 
thrombocytopenia (ITP), and chronic inflammatory 
demyelinating polyneuropathy (CIDP). Canada is the 2nd 
highest global per capita consumer of IG products [5]. 
According to Canadian Blood Services (CBS), half of the 
patients who use IG products in Canada have no other 
treatments available for their condition and therefore 
depend on them to survive [5, 6]. However, due to the 
high levels of IG use across a range of indications and 
the shortage of production facilities in Canada, concerns 
have been raised regarding Canada’s long-term ability to 
ensure the ongoing supply of IG for patients across the 
country [7].

In the last decade, Canada has experienced an 8% 
annual growth in the use of IG products [5, 8]. Some of 
the leading factors that have contributed to the increase 
in demand include off-label use [9], inappropriate 
dosing [10–14], and the expansion of indications [15, 
16]. The increased demand has made it exceedingly 
challenging for the Canadian blood product suppliers, 
the Canadian Blood Services and Hema-Québec (only for 
Québec), to meet the demand. Only 17% of the plasma 
required in Canada is produced using donated plasma 
within the country [5]. Thus, Canada highly depends 
on suppliers from other countries, mainly the United 
States, to meet the demands. The high dependency has 
resulted in towering expenses, with 66% of the total 
blood expenditure spent to supply these products [5]. 
To respond to the high demand for IG, the increase in 
use over time, the supply challenges, and the high costs 
associated with its use, and to ensure the receipt of IG 
products, several provincial guidelines for IG use have 
been developed [17]. However, no Canadian national 
standardized protocol is currently available, and there 
are considerable variations among the existing provincial 
guidelines. Such inconsistencies among the provincial 
IG guidelines could cause differences in IG utilization 
and treatment outcome, affecting demand and supply 
management [18–20].

This study followed two main goals: We first collected 
and compared the existing provincial guidelines 
on using IG products in Canada to identify the 

consistencies and differences in provincial guidelines. 
Comparing the provincial guidelines can help develop a 
standardized approach to IVIG use across the country, 
which can help identify best practices, help improve 
patient outcomes, reduce variations in care, reduce 
costs, and support the development of new treatments. 
The second goal was to examine the existing literature 
on IG supply and utilization in Canada following the 
establishment of the IVIG and SCIG guidelines to 
understand the scope of existing research and pinpoint 
the gaps. Such studies at the national or local level 
can support the development of national utilization 
guidelines by providing valuable data on treatment 
outcomes, medication safety profiles, regional unique 
factors that may influence medication responses, cost-
effectiveness, and resource availability. This study 
highlights the need for further research to assess the 
feasibility of the IVIG and SCIG infusion guidelines and 
to explore the factors influencing guideline adherence, 
costs, and comparative effectiveness. It also emphasizes 
the importance of evaluating the impact of updated 
guidelines on IG use and patient outcomes to ensure 
the continued availability of IG products for patients in 
Canada.

Methods
Canadian IG guidelines
Canadian IG guidelines differ by province and have 
been updated periodically. There are five Provincial 
guidelines: British Columbia, Ontario, and Québec, a 
collective guideline for the prairie provinces (Alberta, 
Saskatchewan, and Manitoba), and one for the Atlantic 
provinces (New Brunswick, Nova Scotia, Prince Edward 
Island, and Newfoundland and Labrador). Additional 
file 1: Table S1 provides overall descriptive details and 
access links to the guidelines from each province.

To assess the definitions and characteristics within 
these guidelines, we conducted a comparative analysis, 
accounting for their differences across provinces and 
their multiple versions over time. We provided an 
overview of similarities and differences by summarizing 
the number of indications for medical conditions, 
stratified according to recommendation categories, 
for each guideline. Furthermore, we performed 
a meta-analysis using random-effects models to 
assess the consistency of medical recommendations 
across provincial guidelines. The results are reported 
in a forest plot, including the proportions of the 
recommended indications for each medical specialty 
and their 95% confidence intervals (CIs), the pooled 
proportions with 95% CIs, and the measure of 
heterogeneity  (I2).
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Literature search strategy and selection criteria
We conducted a scoping review to provide a 
comprehensive overview of the existing publications 
on IVIG and SCIG utilization in Canada. The review 
followed the guidelines of the Preferred Reporting Items 
for Systematic Review and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) [21]. On April 12, 2023, 
a literature search was conducted on four databases, 
MEDLINE and Embase (using the Ovid search platform), 
PubMed, and Scopus, to search for research papers and 
conference presentations published since January 2014. 
The implementation of IVIG guidelines began in Canada 
in 2012; however, a significant increase in IG product 
utilization was noted in 2014. The search algorithms for 
each database are provided in Additional file 1: Table S2.

After the duplicates were removed, the titles and 
abstracts of the citations were screened by two authors 
(MH, KR, or NL). Studies were excluded if: they were 
on animal subjects, emphasizing the biological aspects 
of the disease and/or treatment, were in languages 
other than English or French, did not include data from 
Canada, and were not focused on IG products where 
"IVIG" or "SCIG" were mentioned only briefly, or if they 
were unrelated to IG products or transfusion medicine 
where "IVIG" or "SCIG" had different meanings. For 
the short-listed citations, full texts were obtained upon 
availability and examined in duplicates by KR and NL for 
eligibility assessment to include in the review. Consensus 
discussions were used to resolve disagreements. Studies 
that lacked quantitative analysis or were irrelevant to 
IVIG or SCIG utilization or the research objectives were 
excluded at this stage.

The information obtained from the selected articles 
included title, author, publication year, IG product 
type (IVIG, SCIG, or both), study design, the research 
question, and the studied variable (e.g., medical 
condition, adverse effects, utilization). For each study, we 
provided a summary that included the study cohort, time 
period, sample size, study design and analysis, and the 
key findings. We then compared the studies by category 
to facilitate a thorough understanding of the research 
landscape.

Results
Canadian IG guidelines
Table 1 summarizes the provincial guidelines on IG use 
in Canada. It includes information such as the version 
in use, year of release, organization committee, number 
of indications, availability of a dose calculator, presence 
of a home infusion program for SCIG, and the materials 
included in each guideline. The guidelines vary 
regarding the number of indications covered and the 

materials included. Except for Quebec, all provincial 
guidelines include an online dose calculator and a 
home infusion program for SCIG. Online IVIG dose 
calculators are available and use the same calculation as 
shown in the footnote of Table 1. The dose calculators 
are intended to be used when determining the dose 
of IVIG for clinically obese patients. The SCIG home 
infusion program is a valuable support system designed 
to assist patients undergoing SCIG therapy. It offers 
in-person training for patients, training partners, 
and caregivers, streamlines product ordering, and 
provides continuous case-management services [22]. 
The program is either administered and funded by 
provincial health services [22, 23] or pharmaceutical 
companies [24, 25].

The recommendation categories also vary across 
the provinces (Table  2). The categories include 
"re commende d"/"approve d/re commende d"/"do 
(accepted, effective)"/"indicated conditions" as Level 1, 
"not recommended for routine use"/"possible treatment 
option"/"possibly indicated conditions" as Level 2, "not 
recommended"/"do not do" as Level 3, and "insufficient 
data"/"do not know" as Level 4 in different provincial 
guidelines. In Table  3, we reported the number of 
indications in each medical specialty (dermatology, 
hematology, immunology, infectious disease, transplant 
medicine, neurology, and rheumatology) for each 
province and the percentage of indications that fall 
into each recommendation category. Overall, most 
indications for IG use in Ontario, Prairies, Atlantic, and 
Québec fall into the two categories with high uncertainty, 
Level 2 or Level 4, accounting for 43%, 38%, 59%, and 
55%, respectively. British Columbia has the highest 
percentage of Level 1 "recommended" at 64% due to their 
two-level recommendation strategy, which includes only 
Level 1 and Level 3.

Figure  1 displays a forest plot from a meta-analysis 
that evaluates the recommendations for IVIG use across 
provincial guidelines, stratified by medical specialties. 
When ranked by the percentage of indications for which 
IVIG was recommended, the order from highest to 
lowest was immunology (72%), infectious disease (61%), 
hematology (50%), rheumatology (47%), transplant 
medicine (38%), dermatology (32%), and neurology 
(30%). However, significant heterogeneity measured 
by  I2 was observed in the guidelines within the medical 
specialties. Among the 7 specialties, 5 specialties had 
an  I2 greater than 50%: rheumatology (82%), transplant 
medicine (81%), immunology (78%), infectious disease 
(64%), and hematology (59%). Across all medical 
indications for all guidelines, the pooled percentage of 
the "recommended" indications was 47% (95% CI 38%, 
59%), with a high overall heterogeneity of  I2 = 73%.
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https://healthproviders.sharedhealthmb.ca/services/diagnostic-services/transfusion-manitoba/resources-and-tools/immune-globulin-utilization/
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https://www.gov.nl.ca/hcs/bloodservices/resources/dosage-calculator/
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Scoping review of current literature
Figure  2 represents the study selection process. Our 
citation search yielded 1548 articles, of which 29 were 
eligible for review, including 22 journal articles and 7 
conference abstracts (Table 4). 

IVIG utilization and trend
Three studies investigated IVIG utilization, though in 
different contexts. Murphy et  al. [17] focused on trends 
in IVIG use and the impact of provincial use mitigation 
strategies in a tertiary care center, Jutras et  al. [26] 
investigated IVIG indications in a pediatric intensive 
care unit, and Hsia et  al. [27] assessed the utilization 
of IVIG in patients with ITP and attempted to forecast 
future demand. These studies highlighted the rising trend 
in IVIG use. Murphy et  al. [19] also revealed a slowed 
increase after implementing provincial use mitigation 
strategies. Both studies by Murphy and Jutras emphasized 
the limitations in the existing interventions and 
guidelines to control IVIG use, with the latter explicitly 
noting a high prevalence of off-label IVIG administration 
[26]. These findings suggest the need for reinforcement 
strategies, a better understanding of guideline adherence 
factors, and an exploration of alternative explanations for 
changes in IVIG use.

Audit of IVIG use
Shih et  al. [9] and Liu et  al. [28] examined IVIG use in 
different settings in Ontario. Shih et  al. conducted 
a retrospective multicentre audit to understand the 
factors associated with increased IVIG use, while Liu 
et  al. performed a hospital chart review of patients 
receiving IVIG for ITP. Both studies identified challenges 
in ensuring appropriate IVIG use. Shih et  al. found 
low compliance with the Ontario IVIG Utilization 
Management Strategy and deficiencies in the completion 
of the IVIG Request Form, while Liu et  al. observed 
that the use of IVIG for ITP was generally appropriate 

and carefully evaluated even in cases where the current 
provincial recommendations were not met. The studies 
concluded with recommendations for improving IVIG 
use, including a comprehensive, evidence-based active 
surveillance process and the development of clinical 
guidelines for IVIG use to ensure an appropriate and 
cost-effective treatment [9, 28].

More recently, Tran et al. [29] audited IG replacement 
therapy for SID at three hospitals in British Columbia. 
They evaluated the appropriateness of IG treatments 
against the Australian BloodSTAR Guidelines as 
a robust benchmark and showed that almost half 
(48%) of the study population had inappropriate IG 
replacement therapy. The most common reason was a 
lack of proper follow-up IgG levels at 6 or 12  months. 
Their data indicated a need for stringent guidelines to 
guide ordering practices [29]. Also, Shabani-Rad et  al. 
[30] have developed and recommended a structured 
IVIG utilization program and comprehensive database 
in Alberta to manage and monitor IVIG utilization 
effectively. In collaboration with clinical disciplines, their 
review of registered patients labelled 85% of cases as 
appropriate.

Chronic IG therapy: from IVIG to SCIG
Bourque et  al. [31], Alcantara et  al. [32], and Suleman 
et  al. [33] conducted retrospective cohort studies 
examining the use of SCIG in the treatment of 
myasthenia gravis (MG) and immune-mediated 
neurological disorders. Bourque et  al. explored the 
use of SCIG in chronic inpatient MG management, 
observing a stable or improved MGFA (Myasthenia 
Gravis Foundation of America) clinical classification 
after SCIG initiation, with significant improvements 
in Myasthenia Gravis Activities of Daily Living 
(MG-ADL) profile and Myasthenia Gravis Quality-
of-life (MG-QOL) [31]. Alcantara et  al. studied 

Table 2 Provincial IG guideline recommendation categories

Category 
level

Ontario Prairies Atlantic British Columbia Québec

1 Recommended Do (accepted, effective) Indicated conditions Approved/recommended Recommended

2 Not 
recommended 
for routine use

Possibly indicated conditions Possible treatment option

3 Do not do (evidence does 
not support)

Not recommended Not recommended

4 Do not know (insufficient 
evidence)

Insufficient data
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Table 3 Guideline comparison summary table

The specific medical conditions under each category can be found in Additional file 1: Table S5
a Medical conditions in the Ontario guideline considered further grouping where toxic epidermal necrolysis (TEN) and Stevens-Johnson syndrome (SJS) were grouped 
in dermatology, and primary immune deficiency (PID) and secondary immune deficiency (SID) were grouped in immunology

Medical condition 
category

Number of indications

Ontario Prairie Atlantic British columbia Québec

Dermatology N =  2a N = 16 N = 16 N = 1 N = 15

Recommended: 1 
(50%)
Not recommended 
for routine use: 1 (50%)

Do: 4 (25%)
Do not do: 0
Do not know: 12 (75%)

Indicated conditions: 
4(25%)
Possibly indicated 
conditions: 12(75%)

Approved/
Recommended: 1 
(100%)
Not recommended: 0

Recommended: 2 (13%)
Possible option: 7 (47%)
Not recommended: 4 
(27%)
Insufficient data: 2 (13%)

Hematology N = 14 N = 22 N = 16 N = 5 N = 23

Recommended: 5 
(36%)
Not recommended 
for routine use: 9 (64%)

Do: 12 (55%)
Do not do: 3 (14%)
Do not know: 7 (32%)

Indicated conditions: 
9 (56%)
Possibly indicated 
conditions: 7 (44%)

Approved/
Recommended: 4 
(80%)
Not recommended: 1 
(20%)

Recommended: 5 (22%)
Possible option: 9 (39%)
Not recommended: 7 
(30%)
Insufficient data: 2 (9%)

Immunology N =  2a N = 2 N = 5 N = 2 N = 42

Recommended: 2 
(100%)
Not recommended 
for routine use: 0

Do: 2 (100%)
Do not do: 0
Do not know: 0

Indicated conditions: 
4 (80%)
Possibly indicated 
conditions: 1 (20%)

Approved/
Recommended: 2 
(100%)
Not recommended: 0

Recommended: 11 (26%)
Possible option: 11 (26%)
Not recommended: 11 
(26%)
Insufficient data: 9 (21%)

Infectious Disease N = 2 N = 11 N = 4 N = 3 N = 13

Recommended: 2 
(100%)
Not recommended 
for routine use: 0

Do: 4 (36%)
Do not do: 6 (55%)
Do not know: 1 (9%)

Indicated conditions: 
2 (50%)
Possibly indicated 
conditions: 2 (50%)

Approved/
Recommended: 3 
(100%)
Not recommended: 0

Recommended: 0
Possible option: 3 (23%)
Not recommended: 7 
(54%)
Insufficient data: 3 (23%)

Transplant Medicine N = 4 N = 21 N = 3 N = 0 N = 11

Recommended: 4 
(100%)
Not recommended 
for routine use: 0

Do: 6 (28%)
Do not do: 9 (43%)
Do not know: 6 (28%)

Indicated conditions: 
1 (33%)
Possibly indicated 
conditions: 2 (67%)

Recommended: 0
Possible option: 5 (45%)
Not recommended: 2 
(18%)
Insufficient data: 4 (36%)

Neurology N = 10 N = 49 N = 19 N = 12 N = 27

Recommended: 4 
(40%)
Not recommended 
for routine use: 6 (60%)

Do: 15 (31%)
Do not do: 16 (32%)
Do not know: 18 (37%)

Indicated conditions: 
6 (32%)
Possibly indicated 
conditions: 13 (68%)

Approved/
Recommended: 4 
(33%)
Not recommended: 8 
(67%)

Recommended: 4 (15%)
Possible option: 9 (33%)
Not recommended: 9 
(33%)
Insufficient data: 5 (19%)

Rheumatology N = 3 N = 22 N = 11 N = 2 N = 34

Recommended: 3 
(100%)
Not recommended 
for routine use: 0

Do: 8 (36%)
Do not do: 4 (19%)
Do not know: 10 (45%)

Indicated conditions: 
4 (36%)
Possibly indicated 
conditions: 7 (64%)

Approved/
Recommended: 2 
(100%)
Not recommended: 0

Recommended: 1 (3%)
Possible option: 12 (35%)
Not recommended: 11 
(32%)
Insufficient data: 10 
(29%)

Total N = 37 N = 143 N = 74 N = 25 N = 165
Level 1: Total 
recommended: 21 
(57%)
Level 2: Total 
not recommended 
for routine use: 16 
(43%)

Level 1: Total do: 51 
(36%)
Level 3: Total 
do not do: 38 (26%)
Level 4: Total 
do not know: 54 (38%)

Level 1: Total indicated 
conditions: 30 (41%)
Level 2: Total possibly 
indicated conditions: 
44 (59%)

Level 1: Total 
Approved/
recommended: 16 
(64%)
Level 3: Total 
not recommended: 9 
(36%)

Level 1: Total 
recommended: 23 (14%)
Level 2: Total possible 
option: 56 (34%)
Level 3: Total 
not recommended: 51 
(31%)
Level 4: Total insufficient 
data: 35 (21%)
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Heterogeneity: Tau2 = 0.2705; Chi2 = 123.30, df = 33 (P < 0.01); I2 = 73%
Test for subgroup differences: Chi2 = 12.48, df = 6 (P = 0.05)

Heterogeneity: Tau2 = 0.1962; Chi2 = 6.71, df = 4 (P = 0.15); I2 = 40%

Heterogeneity: Tau2 = 0.0939; Chi2 = 9.75, df = 4 (P = 0.04); I2 = 59%

Heterogeneity: Tau2 = 0.2870; Chi2 = 18.55, df = 4 (P < 0.01); I2 = 78%

Heterogeneity: Tau2 = 0.2609; Chi2 = 11.18, df = 4 (P = 0.02); I2 = 64%

Heterogeneity: Tau2 = 0.7693; Chi2 = 16.02, df = 3 (P < 0.01); I2 = 81%

Heterogeneity: Tau2 = 0; Chi2 = 2.99, df = 4 (P = 0.56); I2 = 0%

Heterogeneity: Tau2 = 0.4945; Chi2 = 21.98, df = 4 (P < 0.01); I2 = 82%
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Fig. 1 Forest plot for the proportions of the "recommended" medical indications under each medical specialty per provincial guidelines. #RCD: 
Number of "recommended" medical indications. Each red square represents the proportion of medical indications that fall in each provincial 
guideline’s "recommended" category. The extending lines represent the 95% confidence intervals of the proportions. The black diamonds represent 
the pooled proportions calculated from the random-effects models for each medical specialty and all specialties
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the long-term effects of chronic immunoglobulin 
maintenance therapy (IVIG and/or SCIG) in MG 
treatment in-hospital, finding significant reductions 
in the number of immunosuppressive medications, 
prednisone and pyridostigmine doses with chronic IG 
treatment [32]. Finally, Suleman et  al. examined the 
SCIG home infusion program for immune-mediated 
neurological disorders and reported high success rates 
in transitioning patients from IVIG to SCIG [33].

Cost saving analysis: from IVIG to SCIG
Two papers investigated the potential economic benefits 
of switching patients with PID/SID from IVIG to home-
based SCIG therapy. Gerth et  al. [34] used simulation 
modelling to estimate the impact on nursing time and 
cost savings. Switching a significant portion of patients 
from IVIG to SCIG could save 223.3 nurse FTEs (CAD$ 
23.2 million in labour costs), potentially alleviating nurse 
shortages in Canada. Fu et  al. [35] compared hospital 
and physician costs for patients receiving SCIG versus 
IVIG and found significantly lower average total costs 
for the SCIG group from the hospital’s and physician’s 
perspectives than the IVIG group.

Similarly, a comparative cost analysis by Ritchie et  al. 
[36] between SCIG administration at home and IVIG 
in clinical settings showed that the self-administration 
of SCIG would save an average of $5386 per patient 
annually. Their results indicated that if 50% of patients 
who only received clinic-administered IVIG switched 
to self-administered SCIG during their study period, 
that would have saved $19.4 million for the Canadian 
healthcare system [36].

Patient satisfaction with IG therapy
A survey study by Reid and Pires [37] on the experiences 
of patients and their preferences for IG treatment and 
their willingness to switch to a home-based program 
offered the home-based program as a potentially 
preferred option for patients with immune deficiency. 
Although patients mostly preferred IVIG over SCIG then, 
the loss of time and travel costs associated with hospital-
based programs were considerable factors favouring 
home-based programs. Later on, Sholapur et al. [38] and 
Sultan et  al. [39] investigated patient satisfaction with 
IVIG and SCIG treatments, respectively. Sholapur et  al. 
evaluated IVIG’s effectiveness and patient satisfaction 
as a treatment for ITP and found IVIG treatment to 
be perceived as inconvenient but satisfactory in terms 
of tolerability for ITP management [38]. Sultan et  al. 
assessed the quality of life, treatment beliefs, and 
satisfaction among children with PID treated with SCIG. 
They reported that SCIG treatment was well-received 
by children and improved their quality of life. However, 
they also highlighted potential adverse effects, such as 
injection site reactions, which could affect treatment 
satisfaction [39].

In a recent report, Zhou et  al. [40] studied patient 
satisfaction with IVIG treatment and their perceptions of 
SCIG for Inflammatory Myositis. They showed that while 
most patients were satisfied with the effectiveness of 
IVIG treatment, many found it inconvenient mainly due 
to its side effects. However, their willingness to switch 
to SCIG was low, possibly due to unfamiliarity with the 
treatment. Mallick et  al. [41] surveyed the treatment 
satisfaction of adults receiving IVIG or SCIG for PID or 
SID. The patients receiving SCIG had spent significantly 
less infusion preparation time, actual infusion time, 
and post-infusion clean-up time per infusion than IVIG 
users. The SCIG recipients reported better treatment 
satisfaction than IVIG patients regarding perceived 
effectiveness. Patients who transitioned from IVIG to 
SCIG were overall satisfied with the experience, with 
many respondents reporting improved health-related 

1548 records iden�fied:
• 411 on Pubmed
• 58 on MEDLINE
• 458 on Scopus
• 621 on EMBASE (Including 

423 conference abstracts)
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• 35 had no quan�ta�ve 
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IVIG/SCIG
• 65 were not relevant to 
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• 12 abstracts were 

duplicates, published as 
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presented elsewhere.

Fig. 2 PRISMA flow diagram for scoping review study selection
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quality of life, productivity, physical and mental health, 
and greater treatment satisfaction and compliance.

Efficacy and safety of SCIG
Several studies evaluated the efficacy and safety of SCIG 
treatment. The study by Streu et al. [42] confirmed that 
SCIG treatment in patients with chronic lymphocytic 
leukemia (CLL) was not only effective but also resulted 
in significant cost savings, improved quality of life and 
treatment satisfaction. Similarly, in patients with MG 
exacerbation, a multicenter clinical trial in Alberta on 
the efficacy, safety and feasibility of 20% SCIG (Hizentra) 
indicated that SCIG was effective in treating mild to 
moderate exacerbations [43, 44]. Despite its large volume, 
SCIG appeared well tolerated at the standard IVIg dose 
with mild and rare local or systemic side effects [43].

Other studies focused on immune deficiencies in 
general. Walter et  al. [45] showed that SCIG push 
(the administration of SCIG using butterfly needles 
and a syringe) to adults with PID was both effective 
(It significantly increased the serum IgG levels and 
effectively prevented infections compared to before 
treatment started) and well accepted by patients. A 
recent study by Keith et al. [46] evaluated the safety and 
patient satisfaction with 20% SCIG solution (Ig20Gly) 
in PID or SID patients after switching from other SCIG 
products. The patients under treatment with Ig20Gly 
maintained protective IgG levels against infections at 6 
and 12  months after treatment initiation. Most adverse 
effects were generally mild to moderate and mainly 
included headaches or infusion-site reactions, and all 
patients expressed an interest in continuing Ig20Gly 
treatment [46]. Similarly, the research by Kobayashi et al. 
[47] suggested that Cutaquig (a 16.5% SCIG preparation) 
maintained efficacy and had mild and transient local and 
systemic adverse reaction rates in PID patients over four 
years of follow-up. Additionally, Brownlee et al. [48] also 
showed that Cutaquig could be an alternative treatment 
option for patients who could not tolerate the side effects 
of 20% SCIG products. They also reported no serious or 
severe adverse events while providing therapeutic levels 
of serum IgG in immunodeficient patients. Nonetheless, 
both IVIG and SCIG treatments in patients with SID 
are effective by reducing the number of infections and 
emergency department visits and improving patient 
perception of health compared to before treatment, as 
demonstrated by Abadeh et al. [49].

Alternative therapies for IVIG
Considering the cost and supply challenges related to 
IVIG and the associated side effects, including headache, 
aseptic meningitis, and allergic reactions, alternative 

treatment options have been considered for some of their 
medical indications. We found one study that compared 
the efficacy and safety of eltrombopag (a thrombopoietin 
receptor agonist indicated for chronic ITP) with those 
of IVIG. IVIG is commonly used to increase the platelet 
count before surgery for patients with ITP because 
it can induce a rapid and transient rise in the platelet 
count [50]. A study by Arnold et  al. [50] showed that 
eltrombopag was non-inferior to IVIG for achieving and 
maintaining platelet count during the 7 day perioperative 
period. However, rare cases of serious side effects 
(pulmonary embolism and rebound thrombocytopenia) 
in the eltrombopag group suggested that the medication 
could be used as an alternative to IVIG for perioperative 
management of ITP, but with recommended attention to 
the risk of thrombosis and platelet count fluctuations. A 
follow-up study of patient-level data from the same trial 
was performed by Kaur et  al. [51] to analyze the cost-
effectiveness of the treatment from a Canadian public 
healthcare payer’s perspective. The cost-effectiveness 
analysis indicated that eltrombopag was both more 
effective and less costly than IVIG, and perioperative 
eltrombopag saved an average of $413 Canadian per 
patient over the study period. Yet, a cost-minimization 
analysis by Furlan et  al. [52] to compare IVIG with 
plasma exchange, two equally effective alternatives for 
treating patients with MG exacerbation, demonstrated 
that differences in cost-minimizing for treatments 
depend on different stakeholders’ perspectives.

Discussion
The scoping review included 29 studies which focused 
on IVIG utilization and audits, the switch from IVIG 
to SCIG, patient satisfaction with immunoglobulin 
therapies, and alternative therapies for IVIG. The review 
also provided a comprehensive analysis of Canadian IG 
guidelines across provinces.

We recognized two primary similarities by comparing 
Canadian IG guidelines across provinces. Firstly, the 
medical conditions delineated in the IG guidelines 
exhibited considerable overlap, with minor deviations 
due to disparities in recommendation categories. 
Secondly, dose calculations demonstrated relative 
uniformity among the guidelines. However, numerous 
differences exist between the provincial IG guidelines. 
The Atlantic guideline stands out as the only one offering 
a comprehensive list of dosing recommendations for 
relevant medical conditions. In contrast, the Prairie and 
Québec guidelines mention SCIG administration but 
lack information on dosing. Recommendation categories 
also exhibit high variations between guidelines, with a 
high percentage of indications for IG use falling into the 
categories of "possible treatment option" or "insufficient 
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data" in Ontario, Prairies, Atlantic, and Québec. In 
contrast, British Columbia distinguishes between 
recommended and not recommended categories. 
Moreover, some guidelines group multiple conditions 
within a single category, while others list them separately 
(e.g., the Québec guideline enumerates conditions that 
fall under the PID or SID categories, whereas other 
guidelines use the general terms ’PID’ and ’SID’ instead). 
Other discrepancies include the inconsistent provision 
of pediatric dosing and divergent recommendations for 
identical conditions based on patient demographics. 
The meta-analysis reveals that approximately 50% of 
the medical indications were recommended for IVIG, 
with the remaining 50% being not recommended 
or having an ambiguous recommendation. The 
high overall heterogeneity  (I2 = 73%) underscores a 
significant inconsistency across different provincial 
guidelines. Furthermore, the proportion of indications 
recommended for IVIG varied among different medical 
specialties, ranging from 30% in neurology to 72% in 
immunology. Substantial heterogeneity was also observed 
within specialties across the guidelines. These variations 
in guidelines and recommendations may contribute 
to inconsistencies in IG use and adherence across the 
country. It is worth noting that the National Advisory 
Committee on Blood and Blood Products [53] has issued 
nationwide recommendations for the administration of 
fibrinogen [54] and prothrombin complex concentrates 
[55]. However, standardized national recommendations 
for the use of IVIG and SCIG are yet to be established.

The findings on IVIG utilization not only revealed 
an increasing trend in IVIG use but also highlighted 
the limitations in current interventions and guidelines 
to control its use [17, 26, 27]. This suggests the need 
for reinforcement strategies, a better understanding 
of guideline adherence factors, and exploring other 
explanations for changes in IVIG use. The audit studies 
identified challenges in ensuring appropriate IVIG use, 
with insufficient documentation and low compliance 
with the Ontario IVIG Utilization Management Strategy 
[9, 28] or high rates of inappropriate treatments when 
measured against a robust benchmark [29]. These 
results call for a comprehensive, evidence-based active 
surveillance process and the development of clinical 
guidelines to ensure appropriate and cost-effective 
treatment.

The studies on chronic IG therapy demonstrated the 
potential benefits of SCIG, including improvements 
in disease outcomes, reductions in the use of other 
medications, and fewer side effects compared to IVIG 
[31–33]. However, they also suggested areas for further 
research, such as the need for prospective randomized 
studies to clarify costs and comparative effectiveness [32] 

or longer follow-up periods and specific IVIG to SCIG 
conversion ratios for certain patient populations [33].

The cost-saving analysis studies showed the potential 
for reduced healthcare resource utilization when 
switching patients from IVIG to home-based SCIG 
therapy [34–36]. Furthermore, the availability of several 
SCIG home infusion programs, entirely funded by 
pharmaceutical companies [24, 25], contributes to the 
advantages of home-based SCIG treatments concerning 
healthcare expenses. These findings help justify the 
provision of home-based therapy training to suitable 
patients and can encourage healthcare professionals to 
consider advocating for home-based SCIG therapy for 
PID/SID patients when clinically appropriate. The patient 
satisfaction studies [38, 39, 41] provided insights into 
patient satisfaction regarding IVIG and SCIG treatments. 
IVIG was found to be satisfactory in tolerability but 
inconvenient, while SCIG was generally well-received 
with improved quality of life and lower risk for systemic 
adverse effects [56–58]. The studies that compared the 
efficacy and cost-benefits of alternative treatments to IG 
products can provide alternative reasonable treatment 
options, especially in light of IG product supply 
limitations [50, 51]. This information could be valuable in 
guiding healthcare providers and policymakers to tailor 
IG treatment strategies to better suit patients’ needs and 
preferences.

Nevertheless, the existing studies have several 
limitations: (1) Several studies were conducted at single 
sites and might not be representative of other regions 
in Canada. (2) Most studies have small sample sizes, 
which could limit the generalizability of their results 
to larger populations. (3) The focus on specific medical 
conditions, such as ITP, PID, MG, and immune-mediated 
neurological disorders, means that the results may not 
be applicable to other medical conditions. (4) Some 
of the studies are conducted over a relatively short 
period, which could limit the ability to draw long-term 
conclusions. (5) Studies with retrospective design can be 
subject to selection and recall bias (e.g., underreporting 
of adverse events, unclear principal diagnosis for IG use, 
reliance on chart reviews for symptom assessment).

This scoping review also has some limitations. The 
primary focus of our research was to examine the 
research on IG utilization in Canada, along with its 
corresponding provincial guidelines. Although other 
countries might face similar ongoing issues regarding 
IG supply, it is crucial to recognize that the applicability 
of our findings and conclusions to different countries or 
healthcare systems could be restricted. Moreover, the 
review included a relatively small number of studies, 
which may not fully reflect the Canadian context. 
The review focused solely on published literature and 
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conference abstracts, which did not consider gray 
literature such as unpublished reports or government 
documents, which may contain important information 
not published in peer-reviewed journals. Furthermore, 
the time frame of 2014 to 2023 may result in the omission 
of relevant papers published before 2014, such as the 
study by Chow et al. [59]. However, the utilization of IG 
products was limited before that time.

In conclusion, this study highlights the differences 
in Canadian IG guidelines across provinces and the 
various factors influencing IVIG and SCIG use, patient 
satisfaction, cost savings, and alternative therapies for 
IVIG. The findings of this review may inform healthcare 
professionals, policymakers, and guideline developers 
in their efforts to unify and optimize immunoglobulin 
therapy practices in Canada. Future research may focus 
on conducting prospective randomized studies to clarify 
costs and comparative effectiveness, exploring factors 
influencing guideline adherence, evaluating the impact of 
updated guidelines on IG use and patient outcomes, and 
establishing a unified national IG guideline.
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