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Abstract

Intravenous immunoglobulin (IVIG) therapy has become a cornerstone in the treatment of
various immunological and neurological disorders. Its origins trace back to the pioneering work
of Emil Adolf von Behring and Shibasaburo Kitasato in the late 19th century.[1][2] Over time,
advancements in immunoglobulin preparation techniques and the shift from animal-derived to
human-derived serum have significantly improved IVIG safety and efficacy.[1][3] By the late
20th century, IVIG was recognized as a standard therapy for conditions such as primary

immunodeficiencies (PID) and Kawasaki disease.[4]

Today, IVIG is widely used for PID, secondary immunodeficiencies, primary immune
thrombocytopenia, Guillain—-Barré syndrome, chronic inflammatory demyelinating

polyneuropathy, and post-transplant immunomodulation. [5][6][7][8][9][10]

Despite its therapeutic advantages, IVIG can cause adverse effects, including flu-like symptoms,
dermatological reactions, thromboembolic events, neurological disturbances, renal impairment,

and hematological disorders like hemolysis.[11] Hemolysis, though often overlooked, can lead
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to unnecessary concern and treatment modifications. Its pathophysiology involves both
intravascular and extravascular mechanisms, influenced by factors such as blood group, IVIG

dosage, and manufacturing processes.[11]

While severe hemolysis is rare, mild cases are more common and may prolong
hospitalizations.[12] Raising awareness of IVIG-related hemolysis can improve patient

management and therapeutic decision-making, ultimately optimizing clinical outcomes.

Keywords: IVIG, Hemolysis, Adverse effects

Introduction

Historical Perspective

Contemporary IVIG therapy has its place in the treatment algorithms of various diseases.
The history of this therapeutic approach is intrinsically linked to the groundbreaking work of
Emil Adolf von Behring, the first Nobel Laureate in Physiology or Medicine, and his
collaborator Shibasaburo Kitasato. In 1890, they described the use of curative serum to
immunize rabbits against tetanus using serum from animals immunized with tetanus toxin.
[1][2][13]. These were not intravenous preparations due to the inefficiencies in serum
purification methods of the time. Intravenous administration was associated with severe adverse
reactions due to complement cascade activation. Instead, intramuscular administration was
employed, which, while avoiding severe complications, still caused side effects such as muscle

irritation and proteolytic reactions at the injection site. [3]

In 1907, convalescent plasma was used for measles prevention, an approach reminiscent
of its recent application during the COVID-19 pandemic. This method, though debated

regarding its effectiveness in improving hospitalization outcomes during the pandemic,
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highlights how seemingly outdated techniques with over a century of history can still find

relevance in modern medicine. [3][14][15][16]

The second and third decades of the 20th century marked a shift from animal-derived
serum to human-derived serum due to reduced adverse effects. During this period, pepsin was

introduced to lower the reactogenicity of animal sera. [3]

In 1952, Ogden Bruton made a pivotal discovery by describing agammaglobulinemia, a
PID. [17] Bruton observed a deficiency of specific proteins in a patient's serum, which he
identified as immunoglobulins through electrophoresis.[1][17] His patient was treated with
subcutaneous gammaglobulins; as a result of the treatment, the previously recurrent episodes
of sepsis and other severe infections subsided. After starting the treatment, the patient continued
to suffer from infections more often than patients without immunodeficiencies, but he managed

to fight the infections. [1]

Advancements in IVIG preparation techniques continued throughout the 20th century.
Initial methods were enzymatic, later supplemented by chemical methods, including the use of

ethanol and pH adjustments. [1]

The story of IVIG therapy intersects again with Nobel accolades in 1984, when Niels K.
Jerne, Georges J.F. Kohler, and César Milstein received the Nobel Prize in Physiology or
Medicine "for theories concerning the specificity in development and control of the immune

system and the discovery of the principle for production of monoclonal antibodies"[18].

In the early 1990s, the National Institutes of Health (NIH) released a consensus
document summarizing the applications, mechanisms, and efficacy of immunoglobulin
preparations while outlining future research directions. This document established IVIG as a
standard therapy for conditions such as PID and Kawasaki syndrome. It also documented the
most common side effects, ranging from mild symptoms like fever, headaches, and muscle
aches to severe reactions such as anaphylaxis. Adverse effects included fever, chills, dizziness,
nausea and/or vomiting, blood pressure changes, tachycardia, dyspnea, chest tightness, and
anaphylactic reactions. The document also confirmed that IVIG products available in the U.S.

did not carry risks of HIV or HBV transmission. [4]

This NIH consensus document laid the foundation for subsequent developments in IVIG

therapy. Although significant progress has since been made in understanding IVIG’s



mechanisms, applications, and side effects, this foundational document remains a pivotal

milestone in the evolution of knowledge about IVIG.

Current therapies utilizing IVIG

In contemporary clinical practice, IVIG are increasingly utilized and have found
applications in the treatment of various conditions, including PID with impaired antibody
production [5], secondary immunodeficiencies [6], primary immune thrombocytopenia [7],
Guillain—Barré syndrome [8], Kawasaki disease [19], chronic inflammatory demyelinating
polyneuropathy [9], multifocal motor neuropathy [20], and lymphoproliferative disorders such
as chronic lymphocytic leukemia [21]. IVIG are also employed in patients following allogeneic
hematopoietic cell transplantation [22] and solid organ transplantation, including kidney

transplantation [10].

Furthermore, IVIG administration is being considered for patients with sepsis.
Emerging studies suggest a potential reduction in mortality rates among these patients; however,

further research is required to confirm these findings [23].

Adbverse effects of IVIG therapy

Adverse effects of IVIG therapy can be categorized into those occurring immediately
after administration and those with a delayed onset. The first group includes flu-like symptoms,
dermatological reactions (ranging from local injection site reactions to epidermolysis),
arrhythmias, hypotension, and transfusion-related acute lung injury. Delayed adverse effects
include thromboembolic events (e.g., stroke, myocardial infarction, pulmonary embolism),
neurological complications (e.g., headache, aseptic meningitis, seizures), renal impairment,

electrolyte disturbances, and hematological disorders (e.g., neutropenia, hemolysis) [11].

Although these adverse effects are rare, their occurrence can cause significant concern
for both patients and physicians. Therefore, we have chosen to focus on hemolysis, which, in
our view, remains an overlooked potential side effect. As a result, it may lead to unnecessary

anxiety and unwarranted modifications in therapy.



Pathophysiology

Hemolysis following IVIG administration is categorized as autoimmune hemolytic anemia
(AIHA) and results from the transfer of antibodies against erythrocytes present in the IVIG
concentrate despite purification processes.[24] Likewise any other hemolysis there are two

primary mechanisms of hemolysis that are recognized:

1. Intravascular Hemolysis
Mediated by IgM, which activates complement, this mechanism is relatively rare due to
the low concentration of IgM in IVIG products. However, there is evidence suggesting
that IgG molecules, when densely bound to erythrocytes, can activate the complement
system nearly as effectively as [gM.[25]

2. Extravascular Hemolysis
This is more common and results from erythrocyte opsonization by IgG antibodies,
leading to phagocytosis in the spleen. Extravascular hemolysis is particularly prevalent
when IVIG products contain anti-ABO antibodies, especially in cases where high doses

of IVIG are administered.[26]

The distinction between these mechanisms is clinically significant, as intravascular
hemolysis leads to a much more rapid decline in hemoglobin levels due to the destruction of
red blood cells occurring at a rate approximately ten times higher than extravascular hemolysis.
This makes intravascular hemolysis a more immediate clinical concern, often necessitating

blood transfusions to manage severe anemia.

A less common mechanism involves complement complexes attacking the erythrocyte

membrane, potentially contributing to hemolysis.[26][27]

Risk Factors

1. Blood Group
Blood group is a key risk factor, with group AB being the most susceptible, followed
by groups A and B.[27][28][29] This likely arises from the presence of autoantibodies
in donor serum used for IVIG production, targeting A and B antigens on recipient

erythrocytes. Group O individuals are the least affected, with hemolysis in these cases



potentially attributable to complement protein complexes and free light chains present
in IVIG.[27]

2. IVIG Dosage
The likelihood of hemolysis increases significantly with higher IVIG doses (1-2 g/kg)
used for immunomodulation for example in neurological disease like chronic
inflammatory demyelinating polyradiculoneuropathy or guillain-barré syndrome[30]
compared to lower replacement doses (0.4 g/kg) used in primary or secondary
immunodeficiency.[31][32] This is likely due to the cumulative effect of transfused
autoantibodies.

3. Manufacturing and Purification Processes
Differences in IVIG manufacturing processes, which are highly dependent on the
specific product and manufacturer, including the implementation of immunoaffinity
chromatography, have been shown to significantly reduce the prevalence of hemolytic
complications compared to standard donor screening methods. Additionally, other
techniques designed to remove isoagglutinins from the final product have been

associated with a notable decrease in adverse events.[29][33][34]

Discussion

Severe hemolysis following IVIG administration, leading to marked clinical
deterioration, is rare.[35][36][37] However, mild hemolysis resulting in laboratory evidence of

anemia without clinical symptoms is likely more common.

It is critical to consider hemolysis as a potential cause of deteriorating laboratory results,
particularly in patients with risk factors. Severe cases often prolong hospitalization and
necessitate further diagnostic evaluations, frequently involving non-hematology or non-internal
medicine departments unfamiliar with managing hemolysis.[12] This contributes to additional

consultations and healthcare costs.

Patients should be informed about the possibility of hemolysis as an adverse effect of
IVIG, including symptoms such as jaundice, which might cause undue concern. Educating
patients and medical personnel about these potential side effects can reduce stress and improve

overall management. This awareness enables clinicians to make informed therapeutic decisions



and facilitates better communication with patients, ensuring a more transparent and reassuring

approach to IVIG therapy.

Given these variations, in patients experiencing non-severe hemolysis who might still
benefit from continued IVIG therapy, it is possible to switch to a different IVIG product rather
than discontinuing the therapy altogether. However, at the current stage, there is no clear
consensus or established guidelines for the management of such patients. Therefore, this
approach should be considered on a case-by-case basis, depending on the potential benefits,

and the patient's condition should be continuously monitored..[30][34]

This summary provides insight into the mechanisms, risk factors, and clinical
considerations of hemolysis related to IVIG use, aiming to enhance awareness and improve

patient care.

Disclosures
Author's contribution

Conceptualization - Sebastian Iwaniuk and Ignacy Maciejewski; methodology - Jakub Skiba;
software ,- Kinga Tylczynska and Ignacy Maciejewski; check - Szymon Szypulski, Natalia
Tylczynska; formal analysis -Zuzanna Skiba and Kinga Kowalik; investigation - Maria
Michalska; resources - Zuzanna Skiba; data curation - Aleksandra Zielinska and Maria
Michalska; writing - rough preparation - Sebastian Iwaniuk and Kinga Tylczynska; writing -
review and editing, Ignacy Maciejewski and Sebastian Iwaniuk; visualization, Kinga Kowalik;
supervision - Jakub Skiba; project administration — Aleksandra Zielinska; receiving funding not

applicable, All authors have read and agreed with the published version of the manuscript.

Financing Statement:

This research received no external funding.

Institutional Review Board Statement:

Not applicable.

Informed Consent Statement

Not applicable.



Data Availability Statement:
The authors confirm that the data supporting the findings of this study are available within the

article’s bibliography.

Conflict of Interest:

Authors declare no conflict of interest.

Declaration of the use of generative Al and Al-assisted technologies in the writing process.
In preparing this work, the author(s) used ChatGPT for the purpose of improving language and
readability. After using this tool/service, the author(s) have reviewed and edited the content as

needed and accept full responsibility for the substantive content of the publication.

References

[1] Eibl MM. History of immunoglobulin replacement. Immunol Allergy Clin North Am. 2008
Nov;28(4):737-64, viii. doi: 10.1016/j.1ac.2008.06.004. PMID: 18940572.

[2] Emil von Behring — Facts. NobelPrize.org. Nobel Prize Outreach AB 2024. Wed. 18 Dec

2024. <https://www.nobelprize.org/prizes/medicine/1901/behring/facts/>

[3] Stangel M, Pul R. Basic principles of intravenous immunoglobulin (IVIg) treatment. J
Neurol. 2006 Sep;253 Suppl 5:V18-24. doi: 10.1007/s00415-006-5003-1. Erratum in: J Neurol.
2008 Feb;255(2):308. PMID: 16998749.

[4] NIH consensus conference. Intravenous immunoglobulin. Prevention and treatment of

disease. JAMA. 1990 Dec 26;264(24):3189-93. PMID: 2255028.

[5] Seidel MG, Kindle G, Gathmann B, Quinti I, Buckland M, van Montfrans J, Scheible R,
Rusch S, Gasteiger LM, Grimbacher B, Mahlaoui N, Ehl S; ESID Registry Working Party and
collaborators. The European Society for Immunodeficiencies (ESID) Registry Working
Definitions for the Clinical Diagnosis of Inborn Errors of Immunity. J Allergy Clin Immunol
Pract. 2019 Jul-Aug;7(6):1763-1770. doi: 10.1016/j.jaip.2019.02.004. Epub 2019 Feb 15.
PMID: 30776527.

10


https://www.nobelprize.org/prizes/medicine/1901/behring/facts/

[6] Goede JS, Baumann CK, Cathomas R, Khanna N, Lambert JF, Lehmann T, Mey UJM,
Seebach J, Steiner UC, Tschan-Plessl A, Stenner F. Rational use of immunoglobulins (IVIgs
and SClgs) in secondary antibody deficiencies. Swiss Med Wkly. 2024 Sep 9;154:3559. doi:
10.57187/5.3559. PMID: 39462479.

[7] Mititelu A, Onisai MC, Rosca A, Vladareanu AM. Current Understanding of Immune
Thrombocytopenia: A Review of Pathogenesis and Treatment Options. Int J Mol Sci. 2024 Feb
10;25(4):2163. doi: 10.3390/ijms25042163. PMID: 38396839; PMCID: PMC10889445.

[8] van Doorn PA, Van den Bergh PYK, Hadden RDM, Avau B, Vankrunkelsven P, Attarian
S, Blomkwist-Markens PH, Cornblath DR, Goedee HS, Harbo T, Jacobs BC, Kusunoki S,
Lehmann HC, Lewis RA, Lunn MP, Nobile-Orazio E, Querol L, Rajabally YA, Umapathi T,
Topaloglu HA, Willison HJ. European Academy of Neurology/Peripheral Nerve Society
Guideline on diagnosis and treatment of Guillain-Barré syndrome. Eur J Neurol. 2023

Dec;30(12):3646-3674. doi: 10.1111/ene.16073. Epub 2023 Oct 10. PMID: 37814552.

[9] van Doorn PA, Van den Bergh PYK, Hadden RDM, Avau B, Vankrunkelsven P, Attarian
S, Blomkwist-Markens PH, Cornblath DR, Goedee HS, Harbo T, Jacobs BC, Kusunoki S,
Lehmann HC, Lewis RA, Lunn MP, Nobile-Orazio E, Querol L, Rajabally YA, Umapathi T,
Topaloglu HA, Willison HJ. European Academy of Neurology/Peripheral Nerve Society
Guideline on diagnosis and treatment of Guillain-Barré syndrome. Eur J Neurol. 2023

Dec;30(12):3646-3674. doi: 10.1111/ene.16073. Epub 2023 Oct 10. PMID: 37814552.

[10] Hou YB, Chang S, Chen S, Zhang WIJ. Intravenous immunoglobulin in kidney
transplantation: Mechanisms of action, clinical applications, adverse effects, and hyperimmune
globulin. Clin Immunol. 2023 Nov;256:109782. doi: 10.1016/j.clim.2023.109782. Epub 2023
Sep 22. PMID: 37742791.

[11] Guo Y, Tian X, Wang X, Xiao Z. Adverse Effects of Immunoglobulin Therapy. Front

Immunol. 2018 Jun 8;9:1299. doi: 10.3389/fimmu.2018.01299. PMID: 29951056; PMCID:
PMC6008653.

11



[12] Cheon, E.J., Oh, J.S. Hemolytic anemia associated with intravenous immunoglobulin in

Kawasaki disease. BMC Pediatr 24, 69 (2024). https://doi.org/10.1186/s12887-024-04546-z

[13] Behring, Kitasato. Ueber das Zustandekommen der Diphtherie-Immunitit und der
Tetanus-Immunitét bei Thieren [On the development of immunity to diphtheria and tetanus in

animals]. Dtsch Med Wochenschr. 1965 Dec 3;90(49):2183. German. PMID: 5843503.

[14] Lee HJ, Lee JH, Cho Y, Ngoc LTN, Lee YC. Efficacy and Safety of COVID-19 Treatment
Using Convalescent Plasma Transfusion: Updated Systematic Review and Meta-Analysis of
Randomized Controlled Trials. Int J Environ Res Public Health. 2022 Aug 25;19(17):10622.
doi: 10.3390/ijerph191710622. PMID: 36078338; PMCID: PMC9518594.

[15] Jorda A, Kussmann M, Kolenchery N, Siller-Matula JM, Zeitlinger M, Jilma B,
Gelbenegger G. Convalescent Plasma Treatment in Patients with Covid-19: A Systematic
Review and Meta-Analysis. Front Immunol. 2022 Feb 7;13:817829. doi:
10.3389/fimmu.2022.817829. PMID: 35197981; PMCID: PMC8859444.

[16] Senefeld JW, Franchini M, Mengoli C, Cruciani M, Zani M, Gorman EK, Focosi D,
Casadevall A, Joyner MJ. COVID-19 Convalescent Plasma for the Treatment of
Immunocompromised Patients: A Systematic Review and Meta-analysis. JAMA Netw Open.
2023 Jan 3;6(1):€2250647. doi: 10.1001/jamanetworkopen.2022.50647. PMID: 36633846;
PMCID: PMC9857047.

[17] BRUTON OC. Agammaglobulinemia. Pediatrics. 1952 Jun;9(6):722-8. PMID: 14929630.

[18] The Nobel Prize in Physiology or Medicine 1984 Nobel Prize Outreach AB 2024. Tue. 17

Dec 2024. <https://www.nobelprize.org/prizes/medicine/1984/summary/>

[19] Gorelik M, Chung SA, Ardalan K, Binstadt BA, Friedman K, Hayward K, Imundo LF,
Lapidus SK, Kim S, Son MB, Sule S, Tremoulet AH, Van Mater H, Yildirim-Toruner C,
Langford CA, Maz M, Abril A, Guyatt G, Archer AM, Conn DL, Full KA, Grayson PC, Ibarra
MF, Merkel PA, Rhee RL, Seo P, Stone JH, Sundel RP, Vitobaldi OI, Warner A, Byram K,
Dua AB, Husainat N, James KE, Kalot M, Lin YC, Springer JM, Turgunbaev M, Villa-Forte
A, Turner AS, Mustafa RA. 2021 American College of Rheumatology/Vasculitis Foundation

12


https://www.nobelprize.org/prizes/medicine/1984/summary/
https://www.nobelprize.org/prizes/medicine/1984/summary/

Guideline for the Management of Kawasaki Disease. Arthritis Care Res (Hoboken). 2022
Apr;74(4):538-548. doi: 10.1002/acr.24838. Epub 2022 Mar 7. PMID: 35257507.

[20] Hameed S, Cascella M. Multifocal Motor Neuropathy. 2023 Jul 16. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025 Jan—. PMID: 32119411.

[21] Liebman H. Other immune thrombocytopenias. Semin Hematol. 2007 Oct;44(4 Suppl
5):S24-34. doi: 10.1053/j.seminhematol.2007.11.004. PMID: 18096469.

[22] Holterhus M, Hennies M, Hillmann H, Thorer H, Rossig C, Burkhardt B, Groll AH.
Parvovirus B19 infection in pediatric allogeneic hematopoietic cell transplantation - Single-
center experience and review. Transpl Infect Dis. 2023 Apr;25(2):e14028. doi:
10.1111/tid.14028. Epub 2023 Feb 7. PMID: 36748962.

[23] Pan B, Sun P, Pei R, Lin F, Cao H. Efficacy of IVIG therapy for patients with sepsis: a
systematic review and meta-analysis. J Transl Med. 2023 Oct 28;21(1):765. doi:
10.1186/512967-023-04592-8. PMID: 37898763; PMCID: PMC10612304.

[24] Misbah SA, Chapel HM. Adverse effects of intravenous immunoglobulin. Drug Saf. 1993
Oct;9(4):254-62. doi: 10.2165/00002018-199309040-00003. PMID: 8260119.

[25] Freedman J. The significance of complement on the red cell surface. Transfus Med Rev.

1987 Apr;1(1):58-70. doi: 10.1016/s0887-7963(87)70006-6. PMID: 2980267.

[26] Flegel WA. Pathogenesis and mechanisms of antibody-mediated hemolysis. Transfusion.
2015 Jul;55 Suppl 2(0):S47-58. doi: 10.1111/trf.13147. PMID: 26174897; PMCID:
PMC4503931.

[27] Sakem B, Matozan K, Nydegger UE, Weigel G, Griesmacher A, Risch L. Anti-red blood
cell antibodies, free light chains, and antiphospholipid antibodies in intravenous

immunoglobulin preparations. Isr Med Assoc J. 2013 Oct;15(10):617-21. PMID: 24266088.

[28] Mielke O, Fontana S, Goranova-Marinova V, Shebl A, Spycher MO, Wymann S, Durn

BL, Lawo JP, Hubsch A, Salama A. Hemolysis related to intravenous immunoglobulins is

13



dependent on the presence of anti-blood group A and B antibodies and individual susceptibility.
Transfusion. 2017 Nov;57(11):2629-2638. doi: 10.1111/trf.14289. Epub 2017 Aug 25. PMID:
28840942.

[29] Bruggeman CW, Nagelkerke SQ, Lau W, Manlhiot C, de Haas M, van Bruggen R,
McCrindle BW, Yeung RSM, Kuijpers TW. Treatment-associated hemolysis in Kawasaki
disease: association with blood-group antibody titers in IVIG products. Blood Adv. 2020 Jul
28;4(14):3416-3426. doi: 10.1182/bloodadvances.2020002253. PMID: 32722782; PMCID:
PMC7391134.

[30] Markvardsen LH, Christiansen I, Harbo T, Jakobsen J. Hemolytic anemia following high
dose intravenous immunoglobulin in patients with chronic neurological disorders. Eur J Neurol.

2014;21(1):147-52. doi: 10.1111/ene.12287. Epub 2013 Nov 4. PMID: 24180709.

[31] Kahwaji J, Barker E, Pepkowitz S, Klapper E, Villicana R, Peng A, Chang R, Jordan SC,
Vo AA. Acute hemolysis after high-dose intravenous immunoglobulin therapy in highly HLA
sensitized patients. Clin J Am Soc Nephrol. 2009 Dec;4(12):1993-7. doi:
10.2215/CJN.04540709. Epub 2009 Oct 15. PMID: 19833910; PMCID: PMC2798878.

[32] Quinti I, Pulvirenti F, Milito C, Granata G, Giovannetti G, La Marra F, Pesce AM, Farrugia
A, Coluzzi S, Girelli G. Hemolysis in patients with antibody deficiencies on immunoglobulin
replacement treatment. Transfusion. 2015 May;55(5):1067-74. doi: 10.1111/trf.12939. Epub
2014 Dec 22. PMID: 25532440.

[33] Wallenhorst C, Patel A, Shebl A, Hubsch A, Simon TL, Martinez C. Anti-A/B
isoagglutinin reduction in an intravenous immunoglobulin product and risk of hemolytic
anemia: a hospital-based cohort study. Transfusion. 2020 Jul;60(7):1381-1390. doi:
10.1111/trf.15859. Epub 2020 Jun 2. PMID: 32488887; PMCID: PMC7496198.

[34] Cuesta H, El Menyawi [, Hubsch A, Hoefferer L, Mielke O, Gabriel S, Shebl A. Incidence
and risk factors for intravenous immunoglobulin-related hemolysis: A systematic review of
clinical trial and real-world populations. Transfusion. 2022 Sep;62(9):1894-1907. doi:
10.1111/trf.17028. Epub 2022 Aug 2. PMID: 35916266; PMCID: PM(C9545798.

14



[35] Sedlin E, Lau S, von Bernuth H, Kallinich T, Mayer B. Hemolytic anemia following
intravenous immunoglobulins in children with PIMS-TS: Two case reports. Front Pediatr. 2023
Apr 11;11:1144914. doi: 10.3389/fped.2023.1144914. PMID: 37114004, PMCID:
PMC10126396.

[36] Kc O, Subedi A, Sharma R. Intravenous Immunoglobulin-Associated Severe Hemolytic
Anemia. J Med Cases. 2023 Jul;14(7):227-231. doi: 10.14740/jmc4126. Epub 2023 Jul 12.
PMID: 37560548; PMCID: PMC10409536.

[37] Berg R, Shebl A, Kimber MC, Abraham M, Schreiber GB. Hemolytic events associated
with intravenous immune globulin therapy: a qualitative analysis of 263 cases reported to four
manufacturers between 2003 and 2012. Transfusion. 2015 Jul;55 Suppl 2:S36-46. doi:
10.1111/trf.13198. PMID: 26174896.

15



