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Intravenous immunoglobulin–induced acute thrombocytopenia
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BACKGROUND: Intravenous immunoglobulin (IVIG)

has known efficacy in various hematologic conditions,

including immune thrombocytopenic purpura.

STUDY DESIGN AND METHODS: We present the

clinical course of a patient with splenic marginal zone

lymphoma, who developed acute thrombocytopenia on

three consecutive episodes, with nadir counts of 27 3

109, 50 3 109, and 9 3 109/L, upon administration of

Intratect IVIG for hypogammaglobulinemia. An

immunofluorescence test applying flow cytometry and

monoclonal antibody immobilization of platelet antigens

(MAIPA) assay were used to evaluate the reaction

between IgG present in the IVIG preparations and the

patient’s or healthy donors’ platelets (PLTs).

RESULTS: A strong direct binding reaction was

observed between the patient’s PLTs and Intratect IgG

using both methods. A similar reaction failed to

materialize with controls. Binding was not antigen

specific according to MAIPA.

CONCLUSIONS: This is the first reported case of

thrombocytopenia as a possible adverse effect of IVIG.

F
ormulations of intravenous immunoglobulins

(IVIGs) are pooled blood products acquired

from multiple donors.1 IVIG was first used three

decades ago in the treatment of primary and

secondary immunodeficiency syndromes. The implemen-

tation of IVIG has since expanded into other hematologic

and nonhematologic indications, with developments in

the mode of transfusion and the administered doses.2

The main component of IVIG formulations is immu-

noglobulin (Ig)G (90%-98%). The precise titer of antibodies

varies between IVIG preparations.3 All products also con-

tain IgA and IgM antibodies in varying concentrations, T-

helper type 2 (Th2), cytokines, and cytokine antagonists.4

IgG is thought to induce both a proinflammatory and an

anti-inflammatory effect on the immune system, depend-

ing on the dosage.5

IVIG is known for its favorable tolerability profile. The

most common adverse events are transfusion related and

include malaise, flushing, and chills with a transfusion rate

of 5% to 15%.6 Several hematologic complications have

been reported, namely, hemolysis, leukopenia, neutrope-

nia, monocytopenia, disseminated intravascular coagula-

tion, and thrombosis.7-10 Most of these phenomena are

transient and self-limited, although hemolysis might result

in serious complications. Hemolysis is attributed to direct

antibody-mediated attack by anti-A and anti-B present in

the pooled plasma.3,11 The pathophysiology for the other

cytopenias remains unclear.

To date, no reports exist of thrombocytopenia as a

possible adverse effect of IVIG. Conversely, IVIG is an

established treatment for immune thrombocytopenic pur-

pura. Herein, we present a case of thrombocytopenia after

the administration of the Intratect IVIG preparation

(manufactured by BioTest) in a patient with hypogamma-

globulinemia and recurrent infections secondary to lym-

phoma. The laboratory workup as well as a discussion of

the implications and possible mechanisms are presented.

CASE REPORT

Medical background

The patient is an 80-year-old female with a medical history

significant for hyperlipidemia, hypothyroidism, osteoarthritis,
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and lumbar spine stenosis. She underwent a lumpectomy

followed by radiation for carcinoma of the breast in 1999.

Regular medications included aspirin, bisoprolol, atorva-

statin, ezetimibe, magnesium citrate, and L-thyroxine.

In 2007, the patient was diagnosed with splenic mar-

ginal zone lymphoma with villous lymphocytes while she

underwent a thorough investigation for a suspected auto-

immune disease manifested by arthralgia, dyspnea, and

thyroiditis. Laboratory tests at the time demonstrated ele-

vated inflammatory markers, a positive anti-nuclear anti-

body and a low Complement Component 4. Peripheral

blood smear demonstrated lymphocytosis and immuno-

phenotype was positive for CD19, CD 20, CD22, CD11c,

FMC7, IgM, and IgD. A marrow biopsy confirmed the

diagnosis of splenic marginal zone lymphoma. In 2008

the patient developed B symptoms, which prompted the

administration of five courses of rituximab. Complete

remission was achieved, confirmed by a marrow biopsy.

Corticosteroids were administered since 2007 for

pneumonitis confirmed on a lung biopsy. Attempts to

reduce the dosage of corticosteroids resulted in worsening

of the symptoms, which finally led to introduction of

azathioprine as a steroid-sparing treatment.

In early 2008, the patient had recurrent lung infections,

requiring hospitalization. Her test results demonstrated

persistent hypogammaglobulinemia. Omrigam IVIG (Omrix

Biopharmaceuticals; 30 g/month, 0.4 g/kg) was first

introduced in March 2008. Omrigam was replaced with

Sandoglobulin (manufactured by CSL Behring) in October

2008 due to a suspected thromboembolic adverse event.

At the beginning of 2012, a gradual decline in the white

blood cell count was noticed, particularly of the neutrophil

lineage, which led to the discontinuation of azathioprine. A

routine chest x-ray carried out immediately before discon-

tinuation of azathioprine showed bilateral pulmonary

masses. This finding was confirmed by PET-CT. A second

lung biopsy demonstrated an Epstein-Barr virus (EBV)-pos-

itive B-cell lymphoproliferative disorder with Hodgkin-like

cells. The large atypical cells were positive for CD30, CD15

(focal/weak), CD20, CD79a, EBER-ish. Plasma EBV DNA

level was 345,000 EBV/mL.

Due to EBV positivity of the cells in a setting of immu-

nosuppression (prolonged treatment with azathioprine),

the patient was diagnosed as suffering from posttransplan-

tation lymphoproliferative disorder. The treatment regimen

included four courses of rituximab monotherapy. However,

a PET-CT scan after the fourth cycle did not show a

response and thus six courses of R-CHOP (cyclophospha-

mide, adriamycin, vincristine, prednisone) treatment

ensued. Complete remission was then achieved without

signs of relapse until April 2017.12

IVIG-induced thrombocytopenia

The patient received monthly IVIG transfusions (a dosage

of 30 g, 0.4 g/kg) throughout 2008 to 2015, as prophylaxis

against recurrent respiratory infections and hypogamma-

globulinemia. IVIG administration was complicated by

thrombocytopenia on three documented episodes (Fig. 1).

The first episode took place in December 2014, while

the patient was transfused with the fourth dose of Intra-

tect. The transfusion was accompanied by chills, promot-

ing performance of a complete blood count. The pre-IVIG

transfusion platelet (PLT) count, which was 177 3 109/L,

decreased the next day to 27 3 109/L. Two days posttrans-

fusion the PLT count reached 45 3 109/L. The next avail-

able PLT count of 158 3 109/L was recorded 1 month

later. No bleeding episodes were documented.

A second episode of thrombocytopenia was noted on

the consecutive month, with a pre-Intratect IVIG transfu-

sion level of 158 3 109/L and a 2-day posttransfusion

count of 50 3 109/L. No allergic reactions were reported.

Six days after IVIG administration, the PLT count reached

146 3 109/L, and 1 week later stabilized at 187 3 109/L.

The third episode occurred 2 months later and resulted

in a decrease from a PLT count of 160 3 109 to 13 3 109/L 5

hours postadministration of Intratect, decreasing further to

9 3 109/L 8 hours posttransfusion. Of note, administration

of IVIG was interrupted due to dyspnea and chills, which

responded to a single dose of antihistamines and corticoste-

roids. An investigation for the cause of thrombocytopenia

was performed and demonstrated: normal values of

prothrombin time (10.6 sec), partial thromboplastin time

(29 sec), and fibrinogen (399 mg/dL). A direct antiglobulin

test was negative. Haptoglobin was within the normal range

(144 mg/dL). Hemoglobin was first unaffected, with a

decrease of 1.6 g 24 hours posttransfusion from 12.2 to

10.6 g/dL. Eosinophil count was normal.

No signs of bleeding appeared during the 24-hour

hospital stay. The patient was treated with six random-

donor PLT units due to a PLT count of less than 10 3 109/L

and an increased risk for bleeding as a result of chronic

treatment with aspirin. PLT count began steadily recovering

24 hours posttransfusion, reaching 44 3 109 and 51 3 109/L

on the following day. By 6 days posttransfusion the PLT

count has reached near-normal levels of 146 3 109/L. IVIG

treatment was discontinued permanently.

MATERIALS AND METHODS

Drug-dependent antibodies directed at PLTs were evalu-

ated by two procedures as follows: a direct and indirect

immunofluorescence test (PLT immunofluorescence test

[PIFT]), using a fluorescein isothiocyanate (FITC)-conju-

gated anti-human IgG and measured by flow cytometry

and monoclonal antibody immobilization of PLT antigen

(MAIPA) assay. Each was conducted twice in the presence

and absence of three different IVIG preparations, namely,

Intratect, Omrigam, and Gammaplex (Bio Products Labo-

ratory). The reaction was compared with healthy O-typed

controls’ PLTs and sera. The patient’s serum was drawn
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for examination 2 weeks after the last reported episode of

thrombocytopenia.

PIFT

PIFT was used to screen for PLT-associated antibodies

(direct PIFT) and anti-PLT antibodies in patient’s plasma

and/or IVIG (indirect PIFT), as previously described.13,14

Patient’s PLTs were prepared from PLT-rich plasma (PRP)

by centrifugation of 6 mL of patient’s anticoagulated

whole blood (in EDTA) at 800 3 g for 20 minutes, washed

twice with normal saline at 13,000 3 g for 5 minutes, and

resuspended in saline to a final concentration of 100 3

106 cells/mL. Control PLTs were obtained from a pool of

1.2 mL of PRP from three group O random PLT units (200

mL/unit). PRP was washed twice with normal saline at

13,000 3 g for 5 minutes. PLT pellet was then resuspended

in saline to a final concentration of 100 3 106 cells/mL.

For both assays, 60 mL of patient’s serum and or IVIG

were added to the PLT pellet, incubated at 378C for 40

minutes, and then washed three times with 150 mL of

saline at 13,000 3 g for 5 minutes. Cells were then resus-

pended in 60 mL of FITC-conjugated goat anti-human IgG

(DAKO) and incubated at room temperature in the dark

for 20 minutes. Results were obtained using a flow

cytometer (FACSCalibur, Becton Dickinson) and analyzed

by computer software (FlowJo, FlowJo, LLC).

MAIPA assay

The MAIPA assay was carried out as described14,15 with

minor modifications: 100 mL of PLT suspension (200 3

109/L PLTs) from a patient and a mix of six healthy PLTs

donors were incubated with 50 mL of the patient’s serum

and/or IVIG, washed three times with PBS-EDTA, and

then allowed to react with the following monoclonal anti-

bodies (MoAbs): GPIIbIIIa-CD41 (Clone P2, Immunotech),

GPIaIIa-CD49b (Clone Gi9, Immunotech), GPIbIX-CD42b

(Clone SZ1, Immunotech), and GPIbIX-CD42a (Clone

SZ1, Immunotech).

A lysis buffer (2.5 mL NP-40–Igepal CA-630 1 25 mg

of leupeptin 50 mg/mL) containing Triton X-100 was

then used and the immune complexes were incubated in a

microplate coated with a goat anti-mouse antibody

(Jackson ImmunoResearch). Positive reactions were

detected by the use of horseradish peroxidase-labeled goat

anti-human IgG (Jackson ImmunoResearch) and o-

phenylenediamine (DakoCytomation) as its substrate.

Results (optical density [OD]) were obtained at 492 and

620 nm using an ELISA reader 510 (Organon Teknika).

RESULTS

PIFT

The PIFT method demonstrated a strong positive binding

reaction between Intratect and the patient’s PLTs (67 IF:

where negative control, 8; positive control, 55). Binding

intensity was directly correlated with the concentration of

IVIG (Fig. 2). Control PLTs showed negative results when

incubated with Intratect with or without the patient’s

serum (10-11 IF).

A further comparison was performed to determine

whether the effect is a class effect, characteristic of all

IVIG preparations, or rather specific to the particular

brand of Intratect. With a concentration of 50 mg/mL of

each preparation, Gammaplex and Omrigam were sepa-

rately introduced in addition to Intratect as the reagents.

Intratect continued to demonstrate a positive reac-

tion with the patient’s PLTs and a negative reaction with
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Fig. 1. PLT counts after Intratect IVIG administration. [Color figure can be viewed at wileyonlinelibrary.com]
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control PLTs. A strong positive reaction was also observed

between the patient’s PLTs and Gammaplex and

Omrigam. However, in the case of the two added reagents,

control PLTs yielded a positive reaction, although weaker

compared to the reaction with the patient’s serum.

MAIPA

Since Intratect yielded a reaction in vivo as well as in vitro,

a further examination was performed to characterize the

binding of Intratect to the patient’s PLTs. A direct MAIPA

assay was performed. Intratect was incubated with the

PLTs after incubation with MoAbs against PLT glycopro-

teins GPIIbIIIa, GPIaIIa, and GPIbIX. Intratect resulted in a

twofold stronger signal with patient’s PLTs than with

O-typed controls on GPIIbIIIa and GPIaIIa (Table 1).

DISCUSSION

We described a patient with hypogammaglobulinemia

secondary to lymphoma, who repeatedly developed

thrombocytopenia after the administration of Intratect

IVIG. To our knowledge, this is the first reported case of

thrombocytopenia induced by IVIG.

The laboratory results demonstrated a dose-dependent

binding pattern of IgG present in Intratect to the patient’s

PLTs. Control PLTs failed to demonstrate a similar reaction.

No antigen-specific binding was characterized.

We suggest that the formed IgG-PLT complexes were

then removed by the reticuloendothelial system, similarly

to the pathogenesis observed in immune thrombocytope-

nic purpura.16 Since the antibodies were from an extrinsic

source (the IVIG solution), the decrease in PLT counts was

self-limiting and transient.

It is unclear, however, which feature of the patient’s

PLTs caused the IgG content of the preparations to

recognize her PLTs to a higher degree than controls. Sev-

eral characteristics in the patient’s medical history might

have contributed to the extent of the reaction, namely, a

history of lymphoproliferative disorders, which is a well-

known predisposition to immune thrombocytopenic pur-

pura.17 Our patient’s disease was characterized by an

unusual array of autoimmune phenomena, including

pneumonitis and joint pain. Autoimmune and inflamma-

tory states were previously noted to contribute to a higher

incidence of hematologic adverse events resulting from

IVIG.18,19 Cytokine release syndrome, in particular, has

been described by our group as a contributing factor to

thrombocytopenia induced by rituximab. 20

Moreover, clinical signs of hypersensitivity, docu-

mented at the time of the PLTs’ nadir, in combination with

the progressive amplification of thrombocytopenia in

reaction to Intratect, suggest a process of “sensitization,”

characteristic of hypersensitivity reactions (Type II or III).

The lack of eosinophilia at the recorded thrombocytopenia

episodes does not support this hypothesis.

Another possible explanation includes concurrent

medications used regularly by the patient, which could

promote IgG binding to the patient’s PLTs.18 Drug-induced

thrombocytopenia is generally caused by an antibody pre-

senting only in the presence of a specific drug. In this case,

however, the IVIG exhibited direct IgG binding with the

patient’s PLTs. In conclusion, we suggest thrombocytopenia

as a possible and rare side effect of IVIG.
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