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Although immunoglobulin (Ig) replacement therapy (IRT) is considered safe, side 
effects, usually mild and reversible, can develop during or after intravenous 
(IV) or subcutaneous (SC) administration of IRT. The overall incidence of IVIg side 
effects range from <1% to 83% and occur in 20%-40% of patients at one time or 
another. [1-11]   
  
IVIg products are not identical and there is an increased risk of adverse events 
(AEs) when switching from one IVIg preparation to another.[12] SCIg IRT is 
associated with significantly fewer systemic AEs than IVIg IRT.[13] In one analysis of 
more than 40 000 SCIg infusions, the incidence of systemic AEs was 0.43%.[14]   
  
However, up to 75% of patients receiving SCIg infusions will at some point 
experience reactions at the site of infusion. [14-18] Prospective studies have shown no 
significant difference in the overall rate of AEs between children and adults. [5,8]   
  
Advanced age in adults who receive IVIg is a risk factor for some rare complications 
such as thromboembolic events and renal insufficiency. An initial high rate 
of AEs has been observed for both IVIg and SCIg, which decreases over time with 
continued infusions. [10,19]  
  
Some of the AEs are related to the manufacturing process, others to the impurities 
in Ig preparations and some to patient factors. The current commercially 
available Ig products are much safer than first-generation products. The 
manufacturing procedure and/or constituents of Ig products are not uniform, variation 
in the safety profile of different licensed products remain a consideration. [21-24]   
  



 

 

The onset of AEs varies widely. [19] There is currently limited evidence 
from randomised controlled trials to support the prevention, or treatment of IRT-
related side effects. Management recommendations in this section are primarily 
based on observational studies or expert opinion and include adaptation of 
consensus recommendations. [19]  
  
Immediate side effects 
  
Immediate reactions occur within six hours of the infusion and usually within the first 
30 minutes. [10,19]        
  
Immediate systemic non-anaphylactic side effects: Systemic side effects are 
more frequent during or following IVIg administration and vary from mild to severe. 
This spectrum of events includes chills, flushing, fever, backache, tension headache, 
nausea, vomiting, diarrhoea, dizziness, arthralgia, myalgia, transient maculopapular 
eruptions or urticaria, fluctuation in blood pressure, tachycardia, shortness of breath 
and fatigue. [5,8,10,19,25,26]   
  
Most of these reactions are common, mild, associated with rapid infusion of 
IVIg, start within the first hour of an infusion and resolve within 24 hours, and usually 
occur with the first or second infusion. [8,10,19] An infection at the time of an infusion 
may also be associated with systemic reactions. [8,25] Some events such as fatigue 
and migraine may occasionally commence more than 24 hours after an infusion. A 
minority of patients, particularly those with a preceding history of migraine, may 
experience severe headache accompanied by photophobia, nausea, and 
vomiting.[19]  
  
Anaphylaxis: This is a rare systemic complication of IRT, occurring particularly in 
patients with common variable immunodeficiency and those with selective IgA-
deficiency.[33] The diagnostic criteria for anaphylaxis are summarised and discussed 
in a recent review.[34]  
  
Immediate infusion site reactions: AEs to IVIg at the drip insertion site are 
uncommon but may cause pain, bleeding, or bruising.[10] By contrast, site reactions 
are common with SCIg infusions and include discomfort, pruritis, swelling and/or 
redness at the insertion site. These reactions usually subside within 24-48 hours. 
Furthermore, the prevalence and severity of site reactions decrease with repeated 
infusions and by inserting the needle correctly prior to infusion. [14,26]  
  
Delayed side effects 
  
These side effects occur between six hours and one week post-IVIg infusion.[10,19] A 
wide range of uncommon or rare delayed AEs may occur after IRT including 
neurological effects such as severe headache, migraine, and aseptic meningitis, 
thromboembolic events such as myocardial infarction, transient ischaemic attacks, 
stroke, deep venous thrombosis or pulmonary embolism, acute renal failure, 
haemolysis and haemolytic anaemia, transient neutropaenia, hyponatraemia, 
dermatological reactions such as eczema, dyshidrosis, refractory epidermolysis 
bullosa and alopecia, and transfusion-related acute lung injury.[10,19,25,26,36-

48] Management strategies for delayed reactions are summarised in Table 5.  



 

 

 
Late side effects 
  
These are reactions that occur one week to months post IVIg infusion.[10,19] Hepatitis 
C infection and rarely parvovirus B19 infection were reported following IVIg 
administration in the 1990s.[49,50] Donors of blood used for the production 
of Ig preparations are routinely screened and tested for human immunodeficiency 
virus (HIV) 1 and 2, as well as hepatitis B and C.   
  
New procedures have been implemented during the manufacturing process to 
maximise viral safety. Consequently, there have been no further reports of hepatitis 
C since 1996. Furthermore, transmission of HIV and prion diseases by Ig products 
has never been reported.[10,19] An association between IRT and neurodegeneration 
has very rarely been reported. In one case series of 14 patients, neurological 
manifestations developed between 0.5 and 13.5 years after IRT was initiated.[51]  
  
Table 1: Strategies for managing delayed adverse reactions (adapted 
from Cherin, Marie, Michallet, et al with permission from the authors)[19]  
  

Adverse event  Management recommendations  

Migraine   Analgesia  
 For patients with a history of migraine, give prophylactic 
migraine medication before, during and after infusion  

Aseptic meningitis   Manage with analgesia and anti-emetics  
 To  prevent, lower the infusion rate, pre-hydrate with 10-
15mL/kg (maximum: 1 litre) normal saline 2-3 hours prior to the 
infusion and ensure adequate hydration during and after an 
infusion  
 To prevent recurrent episodes of aseptic meningitis switch 
from IVIg to SCIg  

Renal dysfunction   All patients should be screened for renal dysfunction (serum 
creatinine) before the first infusion  
 For patients with known renal impairment or at high-risk for 
renal disease:   

 Commence hydration 6 hours  prior to infusion and 
continue for several hours after infusion  
 Use sucrose-free IVIg, if available  
 Reduce dose, concentration, and rate of infusion; 
consider fractionating into smaller but more frequent 
doses  
 Avoid diuretics and angiotensin-converting-enzyme 
inhibitors  

 For IVIg-related renal failure consider dialysis  
 For patients who experienced renal dysfunction following 
IVIg switch to SCIg  

Thromboembolic 
events  

 Assess risk of thrombosis (age, mobility, hypercoagulable 
states, indwelling central lines, oestrogen use and history of 
thrombosis).   
 For patients with risk factors prescribe SCIg instead of IVIg   
 For patients who have experienced thromboembolic events 



 

 

following IVIg switch to SCIg   

Haemolysis   Consider treatment with glucocorticosteroids  
 Blood transfusion should be considered on an individual 
basis  
 If haemolysis recurs consider switching to SCIg  

Neutropaenia   This event usually resolves without treatment  
 Recurrent neutropaenia may be prevented with pre-IVIG 
glucocorticosteroid administration  

Hyponatraemia   Usually resolves spontaneously  
 The risk of morbidity is increased in patients with comorbid 
conditions such as cardiac and renal disease  

Transfusion-related 
acute lung injury  

 Manage this rare adverse event with appropriate oxygen 
therapy and ventilator support  
 Premedication with glucocorticosteroid therapy may prevent 
recurrence or consider switching from IVIg to SCIg  

  
Recommendations   
  

1. Because most of the immediate side effects are related to rapid infusion of 
IVIg, these reactions can be prevented by commencing an infusion rate slowly for 
the first 15-30 minutes and then progressively increasing the rate according to the 
manufacturer recommendations (level of evidence: IV).[19,25, 26]  
2. Slowing (or stopping) the infusion rate will reverse most immediate 
side effects.  
3. Once the side effect has subsided, the infusion should can be re-started at a 
slower rate.[8,19,26]  
4. Ibuprofen or glucocorticosteroids can be used for treating moderate or severe 
reactions.[19]  
5. If moderate or severe reaction occurred with previous infusions, pre-treatment 
(one hour before the next infusion) should be considered with a dose of ibuprofen 
(5mg/kg PO, maximum: 400mg/dose). If reactions recur, consider pre-infusion 
ibuprofen plus an oral dose of an antihistamine (e.g., promethazine). If the 
reactions persist despite the combination of ibuprofen and antihistamine then IV 
hydrocortisone (6mg/kg/dose, maximum: 100mg) can be considered one hour 
before the next.[27,28,29]  
6. If adverse reactions persist with IVIg despite pre-medication, switching to 
SCIg should be considered.[13]         
7. If the immediate side effect is urticaria, stop the infusion temporarily and 
administer oral/IV promethazine or IV hydrocortisone. Re-commence the infusion 
once urticaria has resolved.[19,30,31,32]  
8. If urticaria or eczema was experienced with previous infusions, premedication 
with an oral antihistamine or IV hydrocortisone should be considered.[19,32]  
9. In patients who experience anaphylactic reactions, the infusion should be 
stopped, intramuscular adrenaline should be 
administered, and additional therapeutic and supportive measures should be 
implemented according to the local strategy for treating anaphylactic 
reactions. [19,35]  
10. In patients who experience anaphylactic reactions, use SCIg for future IRT.[19]  



 

 

11. In patients who experience anaphylactic reactions, future SCIg infusions 
should initially be done under observation of an experienced clinician in a facility 
capable of managing anaphylaxis.[1)  
12. Most infusion site reactions will resolve spontaneously and do not require 
treatment.[25]  
13. Infusion site reactions can be managed with gentle massage and warm/cold 
compresses.[19]  
14. If there is persistent pain as a result of an infusion site reactions, administer 
oral ibuprofen as required.[19]  
15. For previous, severe local infusion site reactions, review the technique of 
administration and a topical steroid cream may be used to prevent recurrent 
reactions.[19]  

 
References 
  

1. Björkander J, Wadsworth C, Hanson LA. 1040 prophylactic infusions with 
an unmodified intravenous immunoglobulin product causing few side-effects in 
patients with antibody deficiency syndromes. Infection, 1985;13(3):102-10.  
2. Galli E, Barbieri C, Cantani A, et al. Treatment with gammaglobulin 
preparation for intravenous use in children with humoral immunodeficiency: 
clinical and immunologic follow-up. Ann Allergy, 1990;64(2 Pt 1):147-50.  
3. Brennan VM, Cochrane S, Fletcher C, et al. Surveillance of adverse 
reactions in patients self-infusing intravenous immunoglobulin at home. J Clin 
Immunol, 1995;15(2):116-9.  
4. Skull S, Kemp A. Treatment of hypogammaglobulinaemia with intravenous 
immunoglobulin, 1973-93. Arch Dis Child, 1996;74(6):527-30.  
5. Brennan VM, Salomé-Bentley NJ, and Chapel HM. Immunology Nurses 
Study. Prospective audit of adverse reactions occurring in 459 primary antibody-
deficient patients receiving intravenous immunoglobulin. Clin Exp 
Immunol, 2003;133(2):247-51.  
6. Aghamohammadi A, Farhoudi A, Nikzad M, et al. Adverse reactions of 
prophylactic intravenous immunoglobulin infusions in Iranian patients with 
primary immunodeficiency. Ann Allergy Asthma Immunol, 2004;92(1):60-4.  
7. Katz U, Achiron A, Sherer Y and Shoenfeld Y. Safety of intravenous 
immunoglobulin (IVIG) therapy. Autoimmun Rev, 2007;6(4):257-9.  
8. Dashti-Khavidaki S, Aghamohammadi A, Farshadi F, et al. Adverse 
reactions of prophylactic intravenous immunoglobulin; a 13-year experience with 
3004 infusions in Iranian patients with primary immunodeficiency diseases. J 
Investig Allergol Clin Immunol, 2009;19(2):139-45.  
9. Wasserman RL, Church JA, Stein M, et al. Safety, efficacy and 
pharmacokinetics of a new 10% liquid intravenous immunoglobulin (IVIG) in 
patients with primary immunodeficiency. J Clin Immunol, 2012;32(4):663-9. doi: 
10.1007/s10875-012-9656-5.  
10. Stiehm ER. Adverse effects of human immunoglobulin therapy. Transfus Med 
Rev, 2013;27(3):171-8. doi: 10.1016/j.tmrv.2013.05.004.  
11. Bichuetti-Silva DC, Furlan FP, Nobre FA, et al. Immediate infusion-related 
adverse reactions to intravenous immunoglobulin in a prospective cohort of 1765 
infusions. Int Immunopharmacol, 2014;23(2):442-6. doi: 
10.1016/j.intimp.2014.09.015.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bj%C3%B6rkander%20J%5BAuthor%5D&cauthor=true&cauthor_uid=4030106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wadsworth%20C%5BAuthor%5D&cauthor=true&cauthor_uid=4030106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanson%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=4030106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galli%20E%5BAuthor%5D&cauthor=true&cauthor_uid=2106278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barbieri%20C%5BAuthor%5D&cauthor=true&cauthor_uid=2106278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cantani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2106278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brennan%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=7559908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cochrane%20S%5BAuthor%5D&cauthor=true&cauthor_uid=7559908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fletcher%20C%5BAuthor%5D&cauthor=true&cauthor_uid=7559908
https://www.ncbi.nlm.nih.gov/pubmed/8758130
https://www.ncbi.nlm.nih.gov/pubmed/8758130
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brennan%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=12869031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salom%C3%A9-Bentley%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=12869031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chapel%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=12869031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Immunology%20Nurses%20Study%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Immunology%20Nurses%20Study%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/14756466
https://www.ncbi.nlm.nih.gov/pubmed/14756466
https://www.ncbi.nlm.nih.gov/pubmed/14756466
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katz%20U%5BAuthor%5D&cauthor=true&cauthor_uid=17317619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Achiron%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17317619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sherer%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17317619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoenfeld%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17317619
https://www.ncbi.nlm.nih.gov/pubmed/19476018
https://www.ncbi.nlm.nih.gov/pubmed/19476018
https://www.ncbi.nlm.nih.gov/pubmed/19476018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wasserman%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=22392046
https://www.ncbi.nlm.nih.gov/pubmed/?term=Church%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=22392046
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stein%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22392046
https://www.ncbi.nlm.nih.gov/pubmed/23835249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bichuetti-Silva%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=25257732
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furlan%20FP%5BAuthor%5D&cauthor=true&cauthor_uid=25257732
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nobre%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=25257732


 

 

12. Ameratunga R, Sinclair J and Kolbe J. Increased risk of adverse events 
when changing intravenous immunoglobulin preparations. Clin Exp 
Immunol, 2004;136(1):111-3.  
13. Abolhassani H, Sadaghiani MS, Aghamohammadi A, et al. Home-based 
subcutaneous immunoglobulin versus hospital-based intravenous 
immunoglobulin in treatment of primary antibody deficiencies: systematic review 
and meta-analysis. J Clin Immunol, 2012;32(6):1180-92. doi: 10.1007/s10875-
012-9720-1.   
14. Berger M. Subcutaneous immunoglobulin replacement in primary 
immunodeficiencies. Clin Immunol, 2004;112(1):1-7.   
15. Gardulf A, Andersen V, Björkander J, et al. Subcutaneous immunoglobulin 
replacement in patients with primary antibody deficiencies: safety and 
costs. Lancet, 1995;345(8946):365-9.   
16. Hagan JB, Fasano MB, Spector S, et al. Efficacy and safety of a new 20% 
immunoglobulin preparation for subcutaneous administration, IgPro20, in patients 
with primary immunodeficiency. J Clin Immunol, 2010;30(5):734-45. doi: 
10.1007/s10875-010-9423-4.  
17. Wasserman RL, Melamed I, Kobrynski L, et al. Efficacy, safety, and 
pharmacokinetics of a 10% liquid immune globulin preparation (GAMMAGARD 
LIQUID, 10%) administered subcutaneously in subjects with primary 
immunodeficiency disease. J Clin Immunol, 2011;31(3):323-31. doi: 
10.1007/s10875-011-9512-z.   
18. Ballow M, Wasserman RL, Jolles S, et al. Assessment of Local Adverse 
Reactions to Subcutaneous Immunoglobulin (SCIG) in Clinical Trials. J Clin 
Immunol, 2017;37(6):517-518. doi: 10.1007/s10875-017-0410-x.   
19. Cherin P, Marie I, Michallet M, et al. Management of adverse events in the 
treatment of patients with immunoglobulin therapy: A review of 
evidence. Autoimmun Rev, 2016;15(1):71-81. doi: 
10.1016/j.autrev.2015.09.002.   
20. Krivan G, Jolles S, Granados EL, et al. New insights in the use of 
immunoglobulins for the management of immune deficiency (PID) patients. Am J 
Clin Exp Immunol, 2017 Nov 1;6(5):76-83.  
21. Siegel J. The product: All intravenous immunoglobulins are not 
equivalent. Pharmacotherapy, 2005;25(11 Pt 2):78S-84S.  
22. Chérin P, and Cabane J. Relevant criteria for selecting an intravenous 
immunoglobulin preparation for clinical use. BioDrugs, 2010;24(4):211-23. doi: 
10.2165/11537660-000000000-00000.  
23. Misbah SA. Should therapeutic immunoglobulin be considered a generic 
product? An evidence-based approach. J Allergy Clin Immunol 
Pract, 2013;1(6):567-72. doi: 10.1016/j.jaip.2013.09.009.   
24. Washburn N, Meccariello R, Hu S, et al. High-resolution physicochemical 
characterization of different intravenous immunoglobulin products. PLoS One. 
2017;12(7):e0181251. doi: 10.1371/journal.pone.0181251.   
25. Berger M. Adverse effects of IgG therapy. J Allergy Clin Immunol 
Pract, 2013;1(6):558-66. doi: 10.1016/j.jaip.2013.09.012.  
26. Perez EE, Orange JS, Bonilla F, et al. Update on the use of immunoglobulin 
in human disease: A review of evidence. J Allergy Clin 
Immunol, 2017;139(3S):S1-S46. doi: 10.1016/j.jaci.2016.09.023.  
27. Roberton DM and Hosking CS. Use of methylprednisolone as prophylaxis 
for immediate adverse infusion reactions in hypogammaglobulinaemic patients 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ameratunga%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15030521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinclair%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15030521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolbe%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15030521
https://www.ncbi.nlm.nih.gov/pubmed/22730009
https://www.ncbi.nlm.nih.gov/pubmed/22730009
https://www.ncbi.nlm.nih.gov/pubmed/22730009
https://www.ncbi.nlm.nih.gov/pubmed/22730009
https://www.ncbi.nlm.nih.gov/pubmed/15207776
https://www.ncbi.nlm.nih.gov/pubmed/15207776
https://www.ncbi.nlm.nih.gov/pubmed/7845120
https://www.ncbi.nlm.nih.gov/pubmed/7845120
https://www.ncbi.nlm.nih.gov/pubmed/7845120
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hagan%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=20454851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fasano%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=20454851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spector%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20454851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wasserman%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=21424824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Melamed%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21424824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kobrynski%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21424824
https://www.ncbi.nlm.nih.gov/pubmed/28695366
https://www.ncbi.nlm.nih.gov/pubmed/28695366
https://www.ncbi.nlm.nih.gov/pubmed/26384525
https://www.ncbi.nlm.nih.gov/pubmed/26384525
https://www.ncbi.nlm.nih.gov/pubmed/26384525
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krivan%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29181272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jolles%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29181272
https://www.ncbi.nlm.nih.gov/pubmed/16229678
https://www.ncbi.nlm.nih.gov/pubmed/16229678
https://www.ncbi.nlm.nih.gov/pubmed/20623988
https://www.ncbi.nlm.nih.gov/pubmed/20623988
https://www.ncbi.nlm.nih.gov/pubmed/24565702
https://www.ncbi.nlm.nih.gov/pubmed/24565702
https://www.ncbi.nlm.nih.gov/pubmed/24565701
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perez%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=28041678
https://www.ncbi.nlm.nih.gov/pubmed/?term=Orange%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=28041678
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonilla%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28041678
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberton%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=3048235
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hosking%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=3048235


 

 

receiving intravenous immunoglobulin: a controlled trial. Aust Paediatr 
J, 1988;24(3):174-7.  
28. Singh-Grewal D, Kemp A, and Wong M. A prospective study of the 
immediate and delayed adverse events following intravenous immunoglobulin 
infusions. Arch Dis Child, 2006;91(8):651-4.  
29. Souayah N, Hasan A, Khan HM, Yacoub HA, and Jafri M. The safety profile 
of home infusion of intravenous immunoglobulin in patients with 
neuroimmunologic disorders. J Clin Neuromuscul Dis, 2011;12 Suppl 4:S1-10. 
doi: 10.1097/CND.0b013e3182212589.  
30. Hamrock DJ. Adverse events associated with intravenous immunoglobulin 
therapy. Int Immunopharmacol, 2006;6(4):535-42.  
31. Gürcan HM, and Ahmed AR. Frequency of adverse events associated with 
intravenous immunoglobulin therapy in patients with pemphigus or 
pemphigoid. Ann Pharmacother, 2007;41(10):1604-10.  
32. Miyamoto J, Böckle BC, Zillikens D, Schmidt E, and Schmuth 
M. Eczematous reaction to intravenous immunoglobulin: an alternative cause of 
eczema. JAMA Dermatol, 2014;150(10):1120-2. doi: 
10.1001/jamadermatol.2014.109.  
33. Williams SJ and Gupta S. Anaphylaxis to IVIG. Arch Immunol Ther 
Exp (Warsz), 2017;65(1):11-19. doi: 10.1007/s00005-016-0410-1.  
34. Alvarez-Perea A, Tanno LK, and Baeza ML. How to manage anaphylaxis in 
primary care. Clin Transl Allergy, 2017;11;7:45. doi: 10.1186/s13601-017-0182-
7.  
35. Resuscitation Council of Southern Africa. Treatment of Severe 
Anaphylactic reactions: adult and child. 
URL: https://www.mm3admin.co.za/documents/docmanager/8e7be0a4-2b8d-
453f-875e-cd1e5132b829/00036250.pdf (accessed: 15 January 2018).  
36. Pierce LR, and Jain N. Risks associated with the use of intravenous 
immunoglobulin. Transfusion Medicine Reviews, 2003;17(4):241-51. Doi: 
10.1053/S0887-7963(03)00038-5.  
37. Kemmotsu Y, Nakayama T, Matsuura H, and Saji T. Clinical characteristics 
of aseptic meningitis induced by intravenous immunoglobulin in patients with 
Kawasaki disease. Pediatr Rheumatol J [Online], 2011 Sep 14;9:28. doi: 
10.1186/1546-0096-9-28.  
38. Itkin YM and Trujillo TC. Intravenous immunoglobulin-associated acute renal 
failure: case series and literature review. Pharmacotherapy, 2005;25(6):886-92.  
39. Caress JB, Cartwright MS, Donofrio PD, and Peacock JE Jr. The clinical 
features of 16 cases of stroke associated with administration of 
IVIg. Neurology, 2003;60(11):1822-4.  
40. Caress JB, Hobson-Webb L, Passmore LV, et al. Case-control study of 
thromboembolic events associated with IV immunoglobulin. J 
Neurol, 2009;256(3):339-42. doi: 10.1007/s00415-009-0969-0.  
41. Daniel GW, Menis M, Sridhar G, et al. Immune globulins and thrombotic 
adverse events as recorded in a large administrative database in 2008 through 
2010. Transfusion, 2012;52(10):2113-21. doi: 10.1111/j.1537-
2995.2012.03589.x.  
42. Funk MB, Gross N, Gross S, et al. Thromboembolic events associated with 
immunoglobulin treatment. Vox Sang, 2013;105(1):54-64. doi: 
10.1111/vox.12025.   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh-Grewal%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16638785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kemp%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16638785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16638785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Souayah%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22361589
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hasan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22361589
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=22361589
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yacoub%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=22361589
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jafri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22361589
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamrock%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=16504916
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BCrcan%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=17785614
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=17785614
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyamoto%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24965937
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6ckle%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=24965937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zillikens%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24965937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24965937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmuth%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24965937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmuth%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24965937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=27412077
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27412077
https://www.mm3admin.co.za/documents/docmanager/8e7be0a4-2b8d-453f-875e-cd1e5132b829/00036250.pdf
https://www.mm3admin.co.za/documents/docmanager/8e7be0a4-2b8d-453f-875e-cd1e5132b829/00036250.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kemmotsu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21917158
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakayama%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21917158
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuura%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21917158
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saji%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21917158
https://www.ncbi.nlm.nih.gov/pubmed/?term=Itkin%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=15927908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trujillo%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=15927908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caress%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=12796539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cartwright%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=12796539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donofrio%20PD%5BAuthor%5D&cauthor=true&cauthor_uid=12796539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peacock%20JE%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=12796539
https://www.ncbi.nlm.nih.gov/pubmed/?term=caress+cartwright+donofrio+peacock
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caress%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=19253011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hobson-Webb%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19253011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Passmore%20LV%5BAuthor%5D&cauthor=true&cauthor_uid=19253011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daniel%20GW%5BAuthor%5D&cauthor=true&cauthor_uid=22448967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menis%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22448967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sridhar%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22448967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Funk%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=23398249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gross%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23398249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gross%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23398249


 

 

43. Ramírez E, Romero-Garrido JA, López-Granados E, et al. Symptomatic 
thromboembolic events in patients treated with intravenous-immunoglobulins: 
results from a retrospective cohort study. Thromb Res, 2014;133(6):1045-51. doi: 
10.1016/j.thromres.2014.03.046.  
44. Akman AO, Kara FK, Koksal T, et al. Association of hemolysis with high 
dose intravenous immunoglobulin therapy in pediatric patients: An open-label 
prospective trial. Transfus Apher Sci, 2017;56(4):531-534. doi: 
10.1016/j.transci.2017.07.022.  
45. Berkovitch M, Dolinski G, Tauber T, et al. Neutropenia as a complication of 
intravenous immunoglobulin (IVIG) therapy in children with immune 
thrombocytopenic purpura: common and non-alarming. Int J 
Immunopharmacol, 1999;21(6):411-5.  
46. Niebanck AE, Kwiatkowski JL, and Raffini LJ. Neutropenia following IVIG 
therapy in pediatric patients with immune-mediated thrombocytopenia. J Pediatr 
Hematol Oncol, 2005;27(3):145-7.  
47. Ng SK. Intravenous immunoglobulin infusion causing 
pseudohyponatremia. Lupus, 1999;8(6):488-90.  
48. Nguyen MK, Rastogi A, and Kurtz I. True hyponatremia secondary to 
intravenous immunoglobulin. Clin Exp Nephrol, 2006;10(2):124-6.  
49. Razvi S, Schneider L, Jonas MM, and Cunningham-Rundles C. Outcome 
of intravenous immunoglobulin-transmitted hepatitis C infection in primary 
immunodeficiency. Clin Immunol, 2001;101:284-8  
50. Erdman DD, Anderson BC, Torok TJ, et al. A possible transmission of 
parvovirus B19 from intravenous immune globulins. J Med Virol, 1997;53:233-6.  
51. Ziegner UH, Kobayashi RH, Cunningham-Rundles C, et al. Progressive 
neurodegeneration in patients with primary immunodeficiency disease on IVIG 
treatment. Clin Immunol, 2002;102(1):19-24.  

 

 

 

UPDATED DECEMBER 2021 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ram%C3%ADrez%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24731561
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero-Garrido%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24731561
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B3pez-Granados%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24731561
https://www.ncbi.nlm.nih.gov/pubmed/?term=ramirez+romero-garrido+lopez-granados+borobia+perez
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akman%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=28818402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kara%20FK%5BAuthor%5D&cauthor=true&cauthor_uid=28818402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koksal%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28818402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berkovitch%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10405875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dolinski%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10405875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tauber%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10405875
https://www.ncbi.nlm.nih.gov/pubmed/?term=berkovitch+dolinski+tauber+aladjem
https://www.ncbi.nlm.nih.gov/pubmed/?term=berkovitch+dolinski+tauber+aladjem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niebanck%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=15750446
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwiatkowski%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=15750446
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raffini%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=15750446
https://www.ncbi.nlm.nih.gov/pubmed/15750446
https://www.ncbi.nlm.nih.gov/pubmed/15750446
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=10483022
https://www.ncbi.nlm.nih.gov/pubmed/?term=ng+sk+hyponatraemia
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nguyen%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=16791398
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rastogi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16791398
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurtz%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16791398
https://www.ncbi.nlm.nih.gov/pubmed/16791398
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ziegner%20UH%5BAuthor%5D&cauthor=true&cauthor_uid=11781063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kobayashi%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=11781063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cunningham-Rundles%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11781063

