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Fig. 1. Course of hemolysis related to IVIG therapy
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Acute hemolysis secondary to high-dose intravenous immunoglobulin in a
Intravenous immunoglobulin (IVIG) is commonly used as replace-
ment therapy in immunodeficiency disorders and in higher doses
for certain autoimmune and inflammatory conditions.1 Common
side effects of IVIG include headache, flu-like symptoms, nausea,
chills, rash, backache, and hypotension. Rare serious adverse
events, including anaphylaxis, acute renal failure, aseptic meningi-
tis, transfusion-related acute lung injury, and thrombo-embolic
events, may occur.1 A few scattered reports of hemolytic anemia
associated with IVIG have appeared during the past 25 years, pri-
marily in the hematology literature.2–8We present a case of severe
hemolysis following IVIG in a patient with Stevens-Johnson
syndrome (SJS).

A 36-year-old African American woman was admitted to our
hospital with a widespread rash that was worsening over a 2-week
period. Her rash was preceded a few days earlier by fever, sore
throat, andmyalgia. She had takenNyquil (acetaminophen/dextro-
methorphan/doxylamine), but no other medication. She had no his-
tory of autoimmune, hematologic, or other disorders. On admission,
she had an extensive desquamating rashwith significant conjunctival
and oral mucositis, compatible with SJS, possibly secondary to medi-
cation or upper respiratory infection. She was treated with 3 consec-
utive doses of IVIG (Privigen; CSL Behring, King of Prussia, Pennsylva-
nia) at 1 g/kg/day. Her hemoglobin was 11.4 g/dL on admission and
dropped to 10.0 g/dL after the first IVIG dose, 9.2 g/dL after the second

Disclosures: Authors have nothing to disclose.
ose, 8.7 g/dL after the third dose, and then 6.5 g/dL on hospital day 5,
hich was 1 day after the IVIGwas discontinued (Fig 1). No evidence
f bleedingwas seen. After drawing blood for laboratory tests, 2 units
f packed redblood cells (RBCs)were transfused,which resulted in an
ncrease of hemoglobin to 8.7 g/dL.

The laboratory tests revealed abnormal values for lactate
ehydrogenase (723 U/L; normal, 84–246 U/L), reticulocyte
ount (12.5; normal, 0.5–2.4%), total bilirubin (1.6 mg/dL; 0.2–1
g/dL), and a haptoglobin less than 8 mg/dL (normal, 41–165
g/dL); consistent with ongoing hemolysis. She had normal
rothrombin time, partial thromboplastin time, C3, C4, and an-
inuclear antibodies. The patient’s blood group was type A. A
ositive direct antiglobulin test demonstrated the presence of
nti-A isohemagglutinins.
Four days after the first blood transfusion, her hemoglobin

ropped to 6.8 g/dL, and haptoglobinwas still notmeasurable. Two
ore units of PRBCs were transfused, which increased her hemo-
lobin to 9.6 g/dL but it gradually fell to a nadir of 7.8 g/dL and
aptoglobin increased to 24mg/dL on hospital day 15. By this time
er rash had nearly resolved and the mucositis had improved. She
as discharged for outpatient follow-up. Five days postdischarge
er hemoglobin was 8.1 g/dL, and 6 days later it reached 11.9 g/dL
ith a haptoglobin of 102 mg/dL.
To the best of our knowledge, this is the first report of IVIG-

elated hemolysis in a patient with SJS. The underlyingmechanism
in a patient with Stevens-Johnson syndrome.
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of SJS and toxic epidermal necrolysis involve Fas-mediated kerati-
nocyte apoptosis that causes epidermal detachment, and was re-
ported to be inhibited in vitro bymonoclonal antibodies to Fas. IVIG
contains natural anti-Fas antibodies and other immunomodulators
that may prevent apoptosis.9 The incidence of hemolysis as an
adverse effect of IVIG infusion is apparently rare.10 Even with the
prevailing use of IVIG worldwide, only relatively few cases of he-
molysis have been reported in patients requiring high IVIGdoses. In
some cases the anemia has been mild, and no specific intervention
was done other than IVIG cessation. In a few cases, blood transfu-
sions were required.2–8 Reported cases have been attributed to
various IVIG preparations, and not to a particular brand. We have
not encountered any reports about subcutaneous preparations or
in patients receiving IVIG replacement for immunodeficiency
conditions.

In a series of 16 cases, hemolysis was observed 12 hours to 10
days after the first dose of IVIG and peaked at 1 day to 2weeks after
the last dose.4 Patients who developed IVIG-related hemolysis had
non–type O blood group and cumulative doses of at lease 2 g/kg10

and can be attributed to pre-existing isoantibodies to the recipi-
ent’s RBC A or B antigens.10 In 1 case, only anti-D antibodies were
present against the patient’s blood groupO.3 Because IVIG is pooled
from the plasma of thousands of donors, the antibody titers vary
from 1 lot to another. Recently, Padmore et al postulated a two-hit
prerequisite of an underlying severe inflammatory state and/or
high HLA sensitization in conjunction with high-dose IVIG.11

In summary, we have described a patient with acute hemolysis
after infusion of IVIG (1 g/kg/day) for SJS. Such an adverse reaction
is probably under-recognized. With the increasing indications for
immunomodulating high-dose IVIG, this adverse effect may be-
come more frequent. Hence, we recommend checking the hemo-
globin level before infusion of high doses of IVIG and repeatedly
thereafter. If the hemoglobin level drops, IVIG infusion may be
discontinued and appropriate hemolysisworkup, including a direct
antiglobulin test, should be performed. Althoughmild cases usually
immunoglobulin during pregnancy
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ollow-up should continue until hemoglobin is stabilized at a nor-
al level.
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Common variable immune deficiency and treatment with intravenous
Common variable immune deficiency (CVID) is a disorder charac-
terized byhypogammaglobulinemia and recurrent infections of the
respiratory and gastrointestinal systems.1 Women frequently ex-
perience symptom onset in their late 20s and are diagnosed with
CVID in their early 30s.2 Therefore, women of child-bearing age
may require careful monitoring because of potential health risks to
themselves or their fetuses. Several case reports of pregnant
women with CVID have indicated a need to increase the dosage of
IgG throughout pregnancy tomaintain adequate levels,3,4 and some
have documented that women with CVID may have an increased
incidence in miscarriage.5 During pregnancy these women, as well
as their neonates, may be at a higher risk of infection.3,4,6

The purposes of our study were to identify complications re-
lated to intravenous immunoglobulin (IVIG) treatment in pregnant
women and to determine effects on the neonates. We describe 5
patients diagnosed with CVID who received IVIG therapy during
7 pregnancies. Interview data are presented for 4 additional
pregnancies that occurred during treatment at other practices.

Disclosures: Authors have nothing to disclose.
Funding Sources: This study was supported by the CSL Behring: Publication and
o interview data are available for one of the pregnancies in
hich the mother received IVIG treatment under our care.
A survey of Atlanta Allergy and Asthma Clinic physicians was

ompleted, and medical record reviews of potential candidates
ere performed. Five of 9 eligible participants met the inclusion
riteria, which consisted of women within the practice who had
een diagnosed with CVID and received IVIG treatment during
regnancy and for whom data were available. The study was
ranted exemption from institutional review board (IRB) determi-
ation by the Sterling IRB, and written informed consent was ob-
ained before the study.

Data collected from a retrospective medical record review in-
luded age of symptom onset and CVID diagnosis; concomitant
iagnoses (Table 1); changes in frequency of infections throughout
regnancy; dates and dosages of IVIG therapy; immunoglobulin
evels drawn before, during, and after pregnancy; and cord blood
gG levels when available. Four of 5 patients were interviewed for
istory of CVID, frequency of infections during the antepartum
eriod, pregnancy complications, and infant health outcomes.
To maintain therapeutic levels greater than 600 mg/dL, a 32%

ncrease in IVIG dose was required in 1 pregnancy, whereas no
hange in dosage was necessary in 4 pregnancies. One patient’s

evels decreased below 600mg/dL during the third trimester while
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