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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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receiving a stable dose. Another patient was nonadherent and had
sporadic IVIG infusions before and during her second pregnancy.
Her IgG level was less than 50 mg/dL when IVIG was regularly
resumed at 24 weeks. At delivery, her IgG level was 1,143 mg/dL,
and the infant cord blood IgG level was 1,166 mg/dL.

Only 1 mother reported increased infections during pregnancy,
including bronchitis, sinusitis, and asthma exacerbations, which
occurred throughout the period she was nonadherent to IVIG ther-
apy. She denied having any symptoms after resuming IVIG therapy.
No interview data are available for 1 mother, so it is unknown
whether she had increased infections during pregnancy.

Pregnancy complications included miscarriage (1), ectopic
pregnancy (1), preterm labor (4), preterm birth (2), preeclampsia
(1), HELLP (Hemolysis, Elevated Liver enzyme level, and Low Plate-
let count) syndrome (4), and mastitis (2).

Only 1 child reportedly experienced recurrent infections (sinus-
itis), but his immunoglobulin levels and pneumococcal titers were
normal. Another childwas IgA deficient but otherwise asymptomatic.

IgG levels and IVIG doses varied greatly among the women.
These patients should be regularly monitored, and adjustments to
IVIG doses may be necessary to prevent pregnancy-associated in-
fections or potential complications and for adequate IgG transport
to the newborn.

Study limitations include recall bias attributable to the retro-
spective nature of the study. Also, many of the cases of preterm
labor and HELLP syndrome occurred in 1 mother during 3 sepa-
rate pregnancies (3 cases in mother 5 and 1 case in mother 3 for
each condition). Mastitis was identified in 2 of the 5 women,
both of whom breastfed their infants. Therefore, infection con-
trol practices may need to be reviewed carefully with these
mothers. The study also includes a small number of participants,
and conclusions may not be representative of all pregnant

Table 1
Clinical history and pregnancies of the study participants

Mother
No.

Symptom
onset

Age of CVID
diagnosis, y

Age IgG replacement therapy
initiated

Concomitant

1 Infancy 3 IM injections at 3 years of
age; IVIG at 8 years of age

Bronchiectas
secondary
abscess, ch
sinusitis, r
asthma

2 Childhood 19 IVIG at 27 years of age Recurrent bro
asthma, hy

3 4 years old 17 IVIG at 17 years of age Chronic bron
asthma, all

4 Unknown 26 Unknown Recurrent bro
pneumoni
recurrent o

5 1 year old 10 Blood donations at 10 years of
age; IVIG at 17 years of age

Chronic bron
asthma, all

Abbreviations: AAAC, Atlanta Allergy and Asthma Clinic; CVID, common variable im
women receiving IVIG. Nevertheless, our data suggest that preg-
ant women with CVID should be observed carefully by immu-
ologists and obstetricians.
The results of our study are comparable to reports7,8 that focus on

he health of neonates born to women undergoing IgG replacement
herapy as all were born healthy. However, these studies did not
ollow up with the children after birth, so it is unclear whether the
hildren developed any immunodeficiencies or other illnesses. To our
nowledge, these studies did not find any pregnancy complications
uring treatment with IgG replacement therapy.
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oses Total No. of
pregnancies

No. of pregnancies
during care at AAAC

Mother’s age during
pregnancies at AAAC, y

r partial lobectomy
udomonas lung
bronchitis, chronic
nt otitis media,

2 2 21 and 30

is, chronic sinusitis,
roidism

1 1 33

chronic sinusitis,
rhinitis

2 2 16 and 24

is, recurrent
nic sinusitis,
n cysts, arthralgia

3 1 29

chronic sinusitis,
rhinitis

3 1 31

deficiency; IM, intramuscular; IVIG, intravenous immunoglobulin.
diagn

is, afte
to pse
ronic
ecurre

nchit
pothy
chitis,
ergic
nchit
a, chro
varia
chitis,
ergic
IgG replacement therapy at home for pregnant immunodeficient women. J Clin
Immunol. 2001;21:150–154.
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