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Intravenous Immunoglobulin-Associated Severe
Hemolytic Anemia
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Abstract

Intravenous immunoglobulin (IVIG) is used to treat immunodeficien-
cy conditions, neuro-immunological, infection-related, autoimmune,
and inflammatory disorders and is typically well tolerated. A hemato-
logical adverse reaction such as hemolytic anemia and neutropenia is
known to occur with IVIG, which is usually transient and subclinical.
However, severe hemolytic anemia is known to occur in some cases.
We present a case of a 66-year-old man who developed severe symp-
tomatic hemolytic anemia after receiving IVIG for acute inflammato-
ry demyelinating polyneuropathy (AIDP). The patient had known risk
factors such as non-O blood group, high cumulative dose of IVIG,
and underlying autoimmune condition, which would have put him
at high risk for developing hemolytic anemia after IVIG. Therefore,
it is prudent for clinicians to have increased awareness regarding the
potential for severe hemolysis and closely monitor these patients with
risk factors after treatments to identify this adverse reaction before
more severe complications occur.
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Introduction

Intravenous immunoglobulin (IVIG) is produced from pooled
human plasma donated by several thousand screened donors.
The immune globulin-containing fraction is isolated from the
plasma through cold alcohol fractionation. After undergoing
various treatments, such as filtration, refinement, and viral in-
activation processes, IVIG is produced [1].

IVIG can be used to treat primary and secondary immu-
nodeficiency conditions, neuro-immunological disorders such
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as acute inflammatory demyelinating polyneuropathy (AIDP),
chronic inflammatory demyelinating polyneuropathy (CIDP),
autoimmune conditions like immune thrombocytopenia (ITP),
and infections such as toxic shock syndrome (TSS) [2]. IVIG
is typically well tolerated; most adverse reactions, such as flu-
like symptoms, including headaches, chills, fatigue, and myal-
gia, are mild and transient. However, in approximately 2-6%
of patients, potentially severe adverse reactions such as throm-
boembolic complications, acute kidney injury (AKI), hypona-
tremia, aseptic meningitis, and hemolytic anemia have been
reported [3-9]. Hemolysis is a potential adverse effect related
to IVIG administration that occurs in approximately 1.6% of
patients, which is usually subclinical and mostly not treated

[4].

Here, we discuss a case of a patient who experienced se-
vere hemolytic anemia after receiving IVIG treatment and was
treated with steroids with improvement.

Case Report

Investigations

A 66-year-old male with no significant past medical history
presented to a primary physician’s office with complaints of
numbness and tingling in his bilateral lower extremities of a
2-week duration, which gradually ascended to his calves and
bilateral hands. The patient underwent a workup, including
cervical spine and lumbar spine magnetic resonance imaging
(MRI), which did not reveal any significant findings. Blood
workup for neuropathy, such as thyroid-stimulating hormone
(TSH), vitamin B12, homocysteine, methylmalonic acid,
hemoglobin Alc (HbAlc), and human immunodeficiency
virus (HIV), were done, which were unremarkable. The pa-
tient was then referred to a neurology clinic, where electro-
myography (EMG) and a nerve conduction study (NCS) were
performed, which showed findings consistent with AIDP, a
variant of Guillain-Barre syndrome due to absence of motor
symptoms. After confirming that the patient did not have IgA
deficiency, IVIG was started at a dosage of 0.4 g/kg for 5
days. The patient noted improvement in foot numbness and
paresthesia 2 days after infusion. However, after 5 days, the
patient started to have shortness of breath and feeling lethar-
gic and generalized weakness. He was referred to our center
for further evaluation and management. The patient’s vitals
were stable on presentation to our center, and the physical
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Figure 1. The peripheral smear demonstrating normocytic normochromic anemia with 3+ spherocytes. The arrowhead demon-
strates the spherocytes.

examination was unremarkable.

Diagnosis

His chest X-ray was unremarkable. D-dimer, B-type natriu-
retic peptide (BNP), and troponin were within normal limits
and electrocardiogram revealed normal sinus rhythm which
ruled out pulmonary and cardiac causes of shortness of breath.
A blood workup revealed a drop in hemoglobin (Hb) levels
from 13.5 to 8.3 g/dL within 3 days. He reported no melena,
hematemesis, hemoptysis, or trauma resulting in acute blood
loss. His fecal occult blood test was negative. The decrease in
Hb levels raised concerns for hemolytic anemia.

Further workup to investigate hemolysis included an ele-
vated reticulocyte count of 13% (normal range 0.5-1.5%), el-
evated bilirubin at 3.5 mg/dL, lactate dehydrogenase (LDH)
at 322 U/L, low haptoglobin at < 30 mg/dL, a positive direct
antiglobulin testing (DAT) with IgG+, and negative com-
plement. A peripheral blood smear showed normochromic
normocytic anemia with 3+ spherocytes (Fig. 1). The bone
marrow biopsy revealed a hypercellular bone marrow with
erythroid hyperplasia and negative flow cytometry (Fig. 2).
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Given recent use of IVIG for AIDP, he was diagnosed with
IVIG therapy-induced hemolytic anemia.

Treatment

The patient was started on prednisone at a dosage of 1 mg/
kg, which was continued for 4 days. His symptoms improved,
and he was subsequently discharged on a maintenance dose of
prednisone at 100 mg daily. He was also discharged on folic
acid and trimethoprim-sulfamethoxazole.

Follow-up and outcomes

On follow-up, the patient’s Hb level improved to 12.9 g/dL,
and his haptoglobin level increased to 188 mg/dL (normal
range: 44 - 215 mg/dL). His LDH level also improved to 174
U/L (normal range: 140 - 271 U/L). The patient’s prednisone
dose was gradually tapered by decreasing 10 mg every week
for the next 2 months on an outpatient basis. The Hb level and
other markers of hemolysis (reticulocytes count, haptoglobin,
LDH, and bilirubin) gradually improved during hospitalization
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Figure 2. The bone marrow aspirate reveals erythroid hyperplasia. The arrowhead demonstrates the erythroid precursor cells

with round dark nuclei without much cytoplasm.

and follow-up, as demonstrated in Table 1.

Discussion

Our case was a 66-year-old man who weighed 91 kg and was
diagnosed with the autoimmune condition AIDP and was giv-
en 0.4 g/kg IVIG for a total of 5 days, which amounted to a
cumulative dose of 182 g. The blood group of the patient was
AB positive. He developed severe hemolytic anemia after 5
days of the last dose of IVIG, 10 days from the initial first
dose of IVIG. Our patient had known risk factors such as non-
O blood group, high cumulative dose of IVIG, and underly-
ing autoimmune condition, which would have put him at high

risk for developing hemolytic anemia after IVIG. Therefore,
it would have been prudent if clinicians had performed hemo-
lytic screening after infusion of IVIG in this case before he
developed symptomatic hemolytic anemia.

The use of IVIG can lead to hematologic adverse effects
such as neutropenia and hemolysis, which are usually transient
[4]. However, clinically significant severe hemolytic anemia
has been reported with IVIG use [6, 8, 10, 11]. The incidence
of hemolysis has been reported to be around 1.6% in patients
receiving IVIG [12]. The passive transfer of antibodies present
in IVIG reacts with red blood cell (RBC) antigen predominant-
ly ABO blood group system (anti-A and anti-B), which is the
proposed mechanism of hemolysis with IVIG use. The risk of
hemolysis is higher in patients with non-O blood group type. O

Table 1. Trend of Hemoglobin and Hemolysis Markers During Hospitalization and Follow-Up

Hemolysis markers LEER7 il . Day 2 Dayd Day 14 . Reference
(day of presentation) (day of discharge) (follow-up 10 days after discharge) range
Hemoglobin level (g/dL) 8.3 8.5 10.3 12.9 13.5-17
Reticulocyte count (%) 13 13.6 13 52 0.5-1.5%
Haptoglobin (mg/dL) <30 <30 97 188 44 -215
Lactate dehydrogenase (U/L) 322 308 251 174 140 - 271
Total bilirubin (mg/dL) 35 2.0 1.2 0.9 0.1-1.2
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is the most predominant blood group type; it is assumed that in
the plasma product, a significant amount of antibodies specific
to blood groups A and B (anti-A and anti-B isoagglutinin) are
present. These isoagglutinins get transferred and react with the
RBC antigens, thus causing hemolysis [13]. The highest risk
of IVIG-associated hemolysis has been seen in blood group
AB followed by A, most likely because there are higher levels
of anti-A than anti-B in plasma [14]. Anti-A titers greater than
1:16 are more likely to cause significant hemolysis [12].

A study conducted at the Ottawa Hospital found that out of
1,000 patients who received IVIG, 16 of them had hemolysis,
15 out of 16 cases of hemolysis had high cumulative doses of
IVIG, non-O blood group, and positive inflammatory serologi-
cal markers, while 10 out of 16 cases were female [12]. Patients
receiving high doses of IVIG (1 to 2 g/kg/day) and cumulative
doses (> 100 g) are seen to have more incidences of hemolysis
as higher doses of IVIG will have higher doses of antibodies.
Female sex and increased inflammatory markers such as eryth-
rocyte sedimentation rate (ESR), C-reactive protein (CRP),
and ferritin have been associated with increased risk factors for
hemolysis [12, 15]. The hemolysis has been reported to occur
from 12 h to 10 days after the first IVIG infusion [4, 15]. The
clinical symptoms of hemolysis can be related to anemia, or pa-
tients may be asymptomatic and only diagnosed with low Hb
levels during a clinical examination. If hemolysis is suspected,
a hemolytic workup should be performed, including tests such
as Hb, total bilirubin, reticulocyte count, LDH, haptoglobin, and
peripheral blood smear. It is recommended to perform hemolytic
screening 5 - 7 days after infusion in patients receiving higher
doses of IVIG and patients with non-O blood group [15].

The hemolysis is due to the passive transfer of antibodies/
isoagglutinin in IVIG and occurs with higher doses of IVIG. For
patients with clinically severe hemolysis and positive anti-A and
anti-B antibody due to IVIG, it is advised to avoid re-administer-
ing the same product with same lot number. However, switching
brands of IVIG that has lower titer of isoagglutinins may be help-
ful [11]. Subcutaneous immune globulin (SGIG) may be used as
it has been rarely associated with hemolysis [11]. If transfusion
is required, it is recommended to transfuse group O RBCs, to
avoid the possibility of hemolysis [16]. If IVIG is to be avoided,
the patient with AIDP should be treated with plasma exchange.

IVIG preparations with high anti-A/anti-B titers are asso-
ciated with an increased incidence of hemolysis. IVIG manu-
facturing processes are based on combinations of cold ethanol
precipitation to separate IgG from albumin followed by precip-
itation and chromatographic steps to increase IgG purity. The
risk of hemolytic anemia is much higher with IVIG products,
that have skipped the separation of FIII of the original ethanol
fractionation process without another isoagglutinin reduction
step [17, 18]. IVIG products that have utilized further purifica-
tion processes such as immunoaffinity chromatography (IAC)
have demonstrated reduced rate of hemolysis [14, 19].

Autoimmune hemolytic anemia is hemolysis caused by au-
toantibodies which could be warm agglutin-induced (antibody
that is active at normal body temperature), cold agglutin-induced
(antibody that is active below core body temperature) and drug-
induced (antibody developed due to drugs) [20, 21]. IVIG induced
hemolytic anemia not due to autoantibodies; it is due to passive
transfer to antibodies/isoagglutinin in IVIG. However, steroid
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may play a role in downregulation of complement production and
decrease the hemolysis in [VIG-associated hemolysis, and it may
also decrease the underlying inflammatory state [22].

Conclusion

Hemolysis is a potential adverse reaction that is typically mild
and transient after IVIG therapy. However, severe hemolysis
with symptomatic anemia may occur in certain patients. There-
fore, it is prudent for clinicians to have increased awareness re-
garding the potential for severe hemolysis and closely monitor
these patients with risk factors after treatments to identify this
adverse reaction before more severe complications occur.

Learning points

IVIG therapy can lead to severe hemolytic anemia in certain
patients with risk factors for hemolysis. Clinicians should be
aware of IVIG therapy’s potential severe adverse effects and
monitor these patients closely, which can prevent associated
morbidity and mortality.
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