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Intravenous Immunoglobulin in Neonates With Rhesus
Hemolytic Disease: A Randomized Controlled Trial

WHAT’S KNOWN ON THIS SUBJECT: Treatment with intravenous
immunoglobulin for hemolytic disease of the newborn has been
proposed as an alternative therapy to reduce the incidence of
exchange transfusion. However, its efficacy has not yet been
definitively demonstrated in large randomized controlled trials.

WHAT THIS STUDY ADDS: Prophylactic intravenous
immunoglobulin does not reduce the need for exchange
transfusion or the rates of other adverse neonatal outcomes. Our
findings do not support the use of intravenous immunoglobulin in
neonates with rhesus hemolytic disease.

abstract
BACKGROUND: Despite limited data, international guidelines recom-
mend the use of intravenous immunoglobulin (IVIg) in neonates with
rhesus hemolytic disease.

OBJECTIVE: We tested whether prophylactic use of IVIg reduces the
need for exchange transfusions in neonates with rhesus hemolytic
disease.

DESIGN AND SETTING: We performed a randomized, double-blind,
placebo-controlled trial in neonates with rhesus hemolytic disease.
After stratification for treatment with intrauterine transfusion, neo-
nates were randomly assigned for IVIg (0.75 g/kg) or placebo (5%
glucose). The primary outcome was the rate of exchange transfusions.
Secondary outcomes were duration of phototherapy, maximum biliru-
bin levels, and the need of top-up red-cell transfusions.

RESULTS: Eighty infants were included in the study, 53 of whom (66%)
were treated with intrauterine transfusion(s). There was no difference
in the rate of exchange transfusions between the IVIg and placebo
groups (7 of 41 [17%] vs 6 of 39 [15%]; P� .99) and in the number of
exchange transfusions per patient (median [range]: 0 [0–2] vs 0 [0–2];
P� .90) or in duration of phototherapy (4.7 [1.8] vs 5.1 [2.1] days; P�
.34), maximum bilirubin levels (14.8 [4.7] vs 14.1 [4.9] mg/dL; P� .52),
and proportion of neonates who required top-up red-cell transfusions
(34 of 41 [83%] vs 34 of 39 [87%]; P� .76).

CONCLUSIONS: Prophylactic IVIg does not reduce the need for ex-
change transfusion or the rates of other adverse neonatal outcomes.
Our findings do not support the use of IVIg in neonates with rhesus
hemolytic disease. Pediatrics 2011;127:680–686
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Rhesus hemolytic disease of the neo-
nate (HDN) may lead to excessive
hyperbilirubinemia and permanent
brain damage because of kernicterus.
Traditional neonatal treatmentof rhesus
HDN consists of intensive phototherapy
and exchange transfusion. Phototherapy
lowers bilirubin through photograph ox-
idation, whereas exchange transfusion
removes bilirubin and hemolytic anti-
bodies and corrects anemia.1 However,
exchange transfusion is a high-risk inva-
sive procedure associated with a signifi-
cant rateof adverseeffects. Although the
mortality rate associated with exchange
transfusion is currently reported to be
�0.3% in term infants, the morbidity
rates can reach 24% and includes
catheter-related complications, sepsis,
thrombocytopenia, and hypocalcemia.1–7

Neonatal treatment with intravenous
immunoglobulin (IVIg) has been sug-
gested as an alternative therapy to ex-
change transfusion for rhesus HDN.8 In
many Western countries, including the
Netherlands, IVIg is widely used.9 A few
small randomized controlled trials
(RCTs) reported that IVIg combined
with phototherapy reduces serum bili-
rubin levels and the need for exchange
transfusion in neonates with rhesus
HDN compared with phototherapy
alone.10–13 In these studies, treatment
with IVIg reduced the duration of pho-
totherapy and length of hospitalization
but increased the need for top-up red-
cell transfusions.

Recommendations for the routine use
of IVIg are controversial because of
various methodologic limitations of
the studies. A Cochrane review14 sug-
gested in 2002 that the results of addi-
tional trials of higher quality should be
awaited. The American Academy of Pe-
diatrics (AAP) recommended in 2004
the use of IVIg (0.5–1.0 g/kg) for rhesus
HDN in cases of failure of phototherapy
on the basis of the same limited data.8

Given these conflicting recommenda-
tions, a well-designed RCT for the use

of IVIg in rhesus HDN was urgently
needed. We hypothesized that IVIg re-
duces the need for exchange transfu-
sion, and we designed an RCT to ad-
dress this question.

MATERIALS AND METHODS

We performed a prospective random-
ized, single-center, double-blind, placebo-
controlled trial (www.trialregister.nl/
trialreg/admin/rctview.asp?TC�832).
The Leiden University Medical Center is
the national referral center for the
management and intrauterine treat-
ment of red-cell alloimmunization in
the Netherlands. All neonates of 35 or
more weeks’ gestation with rhesus
HDN, born between 2006 and 2010 and
admitted to the neonatal nursery of
the Leiden University Medical Center,
were eligible. Rhesus HDN was defined
as (1) a maternal antibody-dependent
cellular cytotoxicity test with a �50%
result, a validated functional test pre-
dicting severe hemolysis and compa-
rable with a titer of �1:6415 and (2) a
direct anti-globulin test with positive
results caused by anti-rhesus D or c
antibodies in the fetus/neonate of a
rhesus D or c-negative mother. We ex-
cluded all neonates with (1) perinatal
asphyxia (defined as an Apgar score at
5 minutes of �3 and/or umbilical cord
arterial pH�7.0), (2) hemolytic disease
other than rhesus D or c, and (3) rhesus
HDN presenting�4 hours after birth.

Written informed parental consent
was obtained before birth. After
stratification into 2 groups (with and
without intrauterine transfusion
[IUT]), infants were assigned at birth
to the IVIg treatment group (IVIg
group) or placebo control group
(placebo group) through pharmacy-
controlled randomization. The meth-
od of treatment allocation was a
computer-generated randomization
sequence, with the randomization
code kept by the chief pharmacist. The
block size for randomization was 4 in

the IUT group and 2 in the group with-
out IUT (because of the expected
smaller proportions of infants in the
non-IUT group). The hospital pharmacy
provided identical coded drug boxes,
and infusion solutions were delivered
in sequentially numbered identical vi-
als that contained either IVIg or pla-
cebo. To prevent discrepancy between
2 children of the same family, in case of
twins the same vial was used for both
children. Clinicians, nurses, and par-
ents were blinded to the randomiza-
tion and allocation.

In the IVIg group, patients received
conventional intensive phototherapy
plus prophylactic IVIg as a single dose
of 0.75 g/kg (administered in �5–6
hours), startingwithin the first 4 hours
after birth. In the placebo group, pa-
tients received conventional intensive
phototherapy plus an equal amount of
a 5% glucose intravenous infusion.

The IVIg product used in this trial
(Nanogam [Sanquin, Amsterdam,
Netherlands]) was treated with sol-
vent detergent to inactivate enveloped
viruses and subjected to filtration
through a 15-nm filter to remove non-
enveloped viruses, including parvovi-
rus B19. Nanogam contains�95%mo-
nomeric IgG and no aggregates.

All infants with rhesus HDN admitted to
our neonatal nursery received inten-
sive phototherapy directly after birth
using a white light with an intensity of
12 to 20 �W/cm per nm given by air
shield and Ohmeda lamps, in combina-
tion with a bilirubin blanket providing
blue light 30 �W/cm per nm. During
phototherapy, extra fluids (10 mL/kg)
are administered. Phototherapy and
exchange transfusion were performed
according to the latest AAP guidelines.8

The criteria for exchange transfusion
were (1) total serum bilirubin above
(higher) exchange transfusion thresh-
olds and/or (2) the rise of bilirubin
�0.5 mg/dL per hour despite intensive
phototherapy and/or (3) clinical symp-
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toms of acute bilirubin encephalopa-
thy regardless of bilirubin level. Ex-
change transfusion criteria were not
based on fixed bilirubin thresholds but
were derived from the nomograms of
AAP and varied according to postnatal
age (hours/day) of the neonate. Ex-
change transfusion was performed
with double-volume transfusion (160
mL/kg) using irradiated and leukocyte-
depleted compatible erythrocytes.

We recorded the following obstetric
and neonatal data: fetal hemoglobin
concentration and gestational age at
first IUT, number of IUTs, gestational
age at birth, birth weight, hemoglobin
concentration, reticulocyte count and
bilirubin level from cord blood at birth,
maximum bilirubin level during admis-
sion, duration of phototherapy and ad-
mission (days), number of exchange
transfusions required, number of
top-up red–blood cell transfusions re-
ceived during the first 3 months of life,
and hemoglobin levels before top-up
transfusion. Hemoglobin levels were
measured routinely every week up to 3
months of age. After discharge from
our center, top-up transfusions were
performed in referring hospitals when
hemoglobin levels were�8.0 or� 9.6
g/dL in the presence of clinical symp-
toms of anemia (such as lethargy,
feeding problems, need for oxygen, or
failure to thrive). Folic acid (50 �g/
day) was administered orally during
the first 3 months of life to all neo-
nates. Data on the number of top-up
transfusions and hemoglobin levels in
infants managed (after discharge)
outside our center were collected
through correspondence with the lo-
cal pediatrician or blood transfusion
department.

The primary outcome was the rate of
exchange transfusion and the number
of exchange transfusions per infant.
Secondary outcomes were duration of
phototherapy and hospital stay, maxi-
mum serum bilirubin levels, and the

need of top-up red-cell transfusions in
the first 3 months of life.

On the basis of the available literature,
we calculated that a minimum of 40
infants in each study arm were re-
quired to demonstrate a fivefold re-
duction in the need of exchange trans-
fusion between the placebo group and
the IVIg group (30% vs 6%) with a sig-
nificance of 0.05 and a power of 80% by
two-tailed analysis. The expected rate
(30%) of exchange transfusion in the
placebo arm was derived from the re-
corded incidence on exchange transfu-
sion at our department in 2005–2006.
The expected rate (6%) of exchange
transfusion in the IVIg group was cal-
culated from the reported data in the
literature (Gottstein and Cooke11). Ac-
cording to the meta-analysis from
Gottstein and Cooke, the use of IVIg in
neonates with rhesus HDN could lead
to a fivefold reduction in the incidence
of exchange transfusion (relative
risk: 0.21 [95% confidence interval:
0.10 – 0.45]).

Data are reported as means and SDs
or as medians and ranges, as appro-
priate. Statistical analysis was per-
formed using the Student t test and
Mann-Whitney test for continuous vari-
ables. �2 and Fisher’s exact tests were
used for categorical variables, as ap-

propriate. A P value of �.05 was con-
sidered statistically significant. Statis-
tical analysis was performed with
SPSS 17.0 (SPSS Inc, Chicago, IL).

RESULTS

A total of 121 neonates with rhesus he-
molytic disease were born in the study
period, of whom 41 (34%) were ex-
cluded (Fig 1). We enrolled 80 patients
in the study, 41 patients in the IVIg
group and 39 in the placebo group. One
pair of twins was included in the IVIg
group. Both children received IVIg
from the same vial according to the
protocol. During infusion of the study
medication, no potential adverse ef-
fects such as hypotension, tachycar-
dia, or allergic reactions were re-
ported. The baseline characteristics of
the 2 treatment groups were similar
(Table 1).

Neonatal Outcome: Phototherapy
and Exchange Transfusion

All neonates were treated with inten-
sive phototherapy directly after birth.
The mean number (SD) of days of pho-
totherapy in neonates in the IVIg group
and placebo group was 4.7 (1.8) and
5.1 (2.1), respectively (P� .34). At least
1 exchange transfusion was required
in 17% (7 of 41) of the neonates in the

121 neonates assessed for eligibility

80 randomly assigned

41 assigned to IVIg group 39 assigned to placebo group

41 included in analysis 39 included in analysis

41 excluded
• 6 gestational age < 35 wk
• 16 hemolytic disease other than 

rhesus D or c
• 19 refused to participate 

FIGURE 1
Flow diagram of study participants.
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IVIg group comparedwith 15% (6 of 39)
in the placebo group (P� .99). Theme-
dian numbers of exchange transfu-
sions in the IVIg group and placebo
group were 0 (range: 0–2) and 0
(range: 0–2), respectively (P � .90).
The median time from birth to (first) ex-
change transfusion was 44 hours
(range: 9–60) in the IVIg group and 31
hours (range: 22–66) in the placebo
group. IVIg or placebowas administered
within the first 4 hours after birth.

Maximummean bilirubin levels during
admission were similar in both groups
(14.8 � 4.7 vs 14.1 � 4.9 mg/dL, re-
spectively; P� .52). Similar results for
the primary and secondary outcomes
were observed for the subgroups of
neonates after stratification for treat-
ment with or without IUT. Detailed in-
formation on neonatal treatment and
outcome in both groups, overall and
after stratification for IUT, is presented
in Table 2.

One included patient developed a Ba-
cillus cereus sepsis with brain ab-

scesses a few days after an exchange
transfusion performed through an um-
bilical venous catheter. Because of this
serious adverse event, the randomiza-
tion code for the patient was opened
and showed that the infant had re-
ceived IVIg. Sterility tests on the used
IVIg batches were subsequently per-
formed and found to be sterile. In ad-
dition, cultures of all donor blood prod-
ucts used for the IUTs and exchange
transfusion were examined and found
to be sterile. Therefore, the cause of
infection remained unclear and may
have been related to the umbilical ve-
nous catheterization and exchange
transfusion. Detailed information on
this exceptional case can be found in a
case report.16

Top-up Transfusions

The percentages of neonates requiring
a top-up transfusion in the IVIg group
and placebo group were 83% (34 of 41)
and 87% (34 of 39), respectively (P �
.76). The median numbers of top-up

transfusions per neonate in the IVIg
group and placebo group were 2
(range: 0–6) and 2 (range: 0–6), re-
spectively (P � .93). The mean hemo-
globin level at first top-up transfusion
and the median number of days until
first top-up transfusion were similar in
both groups. Detailed information on
the use of top-up transfusions in the
IVIg group and the placebo group is
presented in Table 3.

DISCUSSION

In this RCT, we have shown that pro-
phylactic treatment with IVIg in neo-
nates with rhesus hemolytic disease
did not reduce the need for exchange
transfusion or the rates of other ad-
verse neonatal outcomes. Our results
do not support the recommendation to
give IVIg in rhesus hemolytic disease,
as stated in recent AAP guidelines.8 Our
study adds to the Cochrane analysis14

that there is no evidence to recom-
mend routine use of IVIg.

In the past, several studies10,12,13,17–19

have suggested a positive effect of IVIg
in reducing the rate of hemolysis in
rhesus hemolytic disease. Although
the exact mechanism of action of IVIg
remains unclear, IVIg has been re-
ported to block Fc receptors onmacro-
phages, resulting in a decreased re-
moval of anti-Rh antibody–coated
erythrocytes from the circulation. IVIg
might increase IgG catabolism, result-
ing in a shorter half-life of antibodies
(including anti-Rh antibodies). A third
hypothesis is the presence of anti-

TABLE 1 Baseline Characteristics of the Included Patients

IVIg Group
(N� 41)

Placebo Group
(N� 39)

P

Gestational age at birth, mean� SD, wk 36.7� 1.0 36.5� 0.6 .23
Birth weight, mean� SD, g 2994� 485 2953� 424 .68
Male gender, n (%) 29 (71) 25 (64) .64
Neonates treated with IUT, n (%) 27 (66) 26 (67) .99
No. of IUTs per neonate, median (range) 1 (0–4) 1 (0–6) .47
Gestational age at first IUT, mean� SD, wk 29� 4 28� 6 .44
Hemoglobin level at first IUT, mean� SD, g/dL 6.9� 2.2 6.5� 2.3 .44
Rhesus D immunization, n (%) 36 (88) 35 (90) .59
Hemoglobin level at birth, mean� SD, g/dL 12.2� 2.9 11.9� 2.6 .52
Reticulocyte count at birth, mean� SD, % 64� 51 52� 57 .31
Bilirubin level at birth, mean� SD, mg/dL 7.0� 3.9 5.7� 2.3 .07

TABLE 2 Neonatal Outcomes in the IVIg and Placebo Groups and According to Stratification for IUT

Total Group
(N� 80)

IUT Group
(N� 53)

No-IUT Group
(N� 27)

IVIg
(n� 41)

Placebo
(n� 39)

P IVIg
(n� 27)

Placebo
(n� 26)

P IVIg
(n� 14)

Placebo
(n� 13)

P

Neonates with exchange transfusions, n (%) 7 (17) 6 (15) .99 7 (26) 4 (15) 0.50 0 (0) 2 (15) 0.22
No. of exchange transfusions per neonate,
median (range)

0 (0–2) 0 (0–2) 0.90 0 (0–2) 0 (0–2) 0.54 0 (0–0) 0 (0–1) 0.14

Maximum bilirubin, mean� SD, mg/dL 14.8� 4.7 14.1� 4.9 0.52 14.9� 5.2 12.6� 4.8 0.11 14.7� 3.8 17.0� 3.7 0.11
Phototherapy, mean� SD, d 4.7� 1.8 5.1� 2.1 0.34 4.4� 1.6 4.5� 2.0 0.74 5.3� 1.9 6.2� 2.0 0.23
Hospitalization, mean� SD, d 7� 4 7� 3 0.37 6� 4 7� 3 0.58 7� 4 8� 3 0.45

ARTICLES

PEDIATRICS Volume 127, Number 4, April 2011 683
. Provided by WALAEUS LIBRARY on March 29, 2011 www.pediatrics.orgDownloaded from 

pediatrics.aappublications.org/
http://www.pediatrics.org


idiotypic antibodies in IVIg neutralizing
anti-Rh antibodies.12,20–22

Our results are in contrast with the
most recent recommendations of the
AAP to use 0.5 to 1.0 g/kg IVIg in rhesus
hemolytic disease in cases of failure of
phototherapy.8 These guidelines were
published in 2004 on the basis of a lim-
ited number of small RCTs. Several im-
portant methodologic limitations ham-
pered the interpretation of these
studies, including suboptimal study
designs and the wide range of inclu-
sion criteria.18,19 The Cochrane Collab-
oration performed a review on 3 stud-
ies, in which a total of 189 infants were
included.10,12–14 Rubo et al10 included 32
infants with rhesus hemolytic disease
in a multicenter RCT. No details on IUT
and gestational age were given. Sev-
eral years later, Dağoğlu et al13 in-
cluded 29 preterm and 12 term infants
in an RCT. Cutoff for prematurity and
criteria for top-up red-cell transfu-
sions were not defined. In 1999, Alpay
et al12 enrolled 116 infants, predomi-
nantly with ABO incompatibility (n �
93), but also neonates with rhesus he-
molytic disease (n � 16) and both Rh
and ABO incompatibility (n � 7) were
included. However, results were not
given for each group separately. None
of the studies described detailed pho-
totherapy guidelines, and none of them

used a placebo in the control group or
described any method of blinding the
intervention after allocation conceal-
ment. According to the Cochrane re-
view, none of the trials fulfilled criteria
for a high-quality study. Our study is
the first well-designed randomized,
double-blind placebo-controlled trial
on this topic.

In 4 other studies,12,17,18,23 infants with
ABO incompatibility were included. In
general, compared with rhesus immu-
nization, ABO incompatibility causes
less severe hemolysis and therefore
less neonatal morbidity.24 For that rea-
son, we included only neonates with
rhesus disease. These important
methodologic differences between our
study and the previous ones may ex-
plain the discordant results.

Several other explanations can be en-
visaged to explain the lack of effect of
IVIg in our study. A possible explana-
tion could be the treatment with inten-
sive and prophylactic phototherapy
starting immediately after birth,
thereby reducing the risk of severe hy-
perbilirubinemia. In addition, the ma-
jority of infants included in our study
were treated with IUT. By IUT, rhesus-
incompatible erythrocytes of the fetus
are replaced by rhesus-compatible
cells of the donor. Dependent on the

interval between the last IUT and deliv-
ery, these donor cells still are present
after birth, resulting in less- or more-
delayed hemolysis.25,26 However, sev-
eral groups including ours have shown
that even after IUT, neonates with rhe-
sus hemolytic disease still often re-
quire exchange transfusion.27,28 In our
study, IVIg was neither effective in the
IUT group or in the group without IUT.
However, the number of patients in-
cluded in the subgroup without IUT
(n� 27) may be too small to draw firm
conclusions. Recently, a research
group from Brazil finalized a similar
RCT on IVIg for neonates with rhesus
hemolytic disease and, in accordance
with our results, found no difference
between both groups on the rate of ex-
change transfusion. It is important to
note that in their study, the vast major-
ity of patients (n� 80) had no previous
treatment with IUT (ClinicalTrials.gov
identifier NCT00288600).29 Therefore,
both our RCT and the RCT from the Bra-
zilian research group failed to show
any effect of IVIg in infants with rhesus
hemolytic disease, irrespective of
whether the infants were treated with
IUT. Care should be taken when inter-
preting our results, particularly the
subgroup analyses, because of the rel-
atively limited number of patients. In
addition, caution should be used be-

TABLE 3 Top-up Transfusions in Neonates With Rhesus D or c Hemolytic Disease Treated With or Without IVIg

Total Group
(N� 80)

IUT Group
(N� 53)

No-IUT Group
(N� 27)

IVIg
(n� 41)

Placebo
(n� 39)

P IVIg
(n� 27)

Placebo
(n� 26)

P IVIg
(n� 14)

Placebo
(n� 13)

P

Neonates requiring top-up transfusions, n (%) 34 (83) 34 (87) 0.76 23 (85) 24 (92) 0.67 11 (78) 10 (77) .99
No. of top-up transfusions per neonate,
median (range)

2 (0–6) 2 (0–6) 0.93 2 (0–6) 2 (0–6) 0.71 2 (0–5) 1 (0–5) 0.70

1 top-up transfusion, n (%) 8 (20) 10 (26) 0.51 6 (22) 5 (19) 0.79 2 (14) 5 (38) 0.21
2 top-up transfusions, n (%) 12 (29) 8 (21) 0.37 7 (26) 7 (27) 0.93 5 (36) 1 (8) 0.16
3 top-up transfusions, n (%) 6 (15) 9 (23) 0.33 4 (15) 7 (26) 0.28 2 (14) 2 (15) .99
4 top-up transfusions, n (%) 4 (10) 4 (10) .99 3 (11) 3 (12) .99 1 (7) 1 (8) .99
5 top-up transfusions, n (%) 2 (5) 2 (5) .99 1 (4) 1 (4) .99 1 (7) 1 (8) .99
6 top-up transfusions, n (%) 2 (5) 1 (3) .99 2 (7) 1 (4) .99 0 (0) 0 (0) .99
Days after birth until first top-up transfusion,
mean� SD

12� 12 16� 15 0.24 12� 12 16� 16 0.33 13� 11 17� 15 0.50

Hemoglobin level at first top-up transfusion,
mean� SD, g/dL

8.4� 1.3 8.1� 1.4 0.38 8.5� 1.3 8.1� 1.5 0.25 8.0� 1.1 8.1� 1.0 0.77
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fore applying the results of this study
to all rhesus-isoimmunized infants.
There may be a subset of rhesus-
isoimmunized infants with (inappro-
priate) delayed start of intensive pho-
totherapy, for whom IVIg might be
effective. More studies are needed to
study the effect of IVIg in this specific
subset of infants.

Although IVIg is considered to be an
extremely safe product, adverse
events can not be totally eliminated.
Rare but serious adverse effects such
as transfusion-transmitted diseases,
anaphylaxis, hypersensitivity, throm-
bosis, pulmonary emboli, and renal
failure have been reported.21,22 Re-
cently, Figueras-Aloy et al30 reported a
higher incidence of necrotizing entero-
colitis in near-term infants with rhe-
sus hemolytic disease treated with IVIg

compared with a control group man-
aged without IVIg. The authors cor-
rectly suggest that their results must
be interpreted with care given the ret-
rospective nature of the study.
Whether occurrence of necrotizing en-
terocolitis was related to the adminis-
tration of IVIg or to the fact that infants
receiving IVIg were more ill than the
control group is not clear. Neverthe-
less, because potential (but rare) ad-
verse effects associated with the use
of IVIg can not be ruled out, the authors
call for more caution when using IVIg
in neonates with rhesus hemolytic dis-
ease. IVIg is a blood product prepared
by separating the �-globulin fraction
from the plasma pooled from multiple
donors. The manufacturing of IVIg, in-
cluding fractionation and filtration of
viruses, is an extremely intensive and
expensive process. Therefore, the use

of IVIg for indications that are not con-
firmed by well-designed RCTs should
be restricted.22

CONCLUSIONS

Prophylactic treatment with IVIg (in a
dosage of 0.75 g/kg) did not reduce
the need for exchange transfusion or
the rates of other adverse neonatal
outcomes. Our findings do not sup-
port the current recommendations
of the AAP to use IVIg in neonates
with rhesus hemolytic disease. In
view of the absence of beneficial ef-
fects, the use of IVIg for this indica-
tion should be discouraged.
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BREAKFAST CALORIES: Just the other day my daughter and I had a lively dis-
cussion about the importance of eating breakfast. The background is that she is
trying to lose a couple of pounds before lacrosse season begins. During high
school biology class, her teacher told her that breakfast was the most impor-
tant meal of the day. Eating a big breakfast would decrease the total amount of
food consumed during the day, ensure wakefulness, and provide essential nu-
trition for the brain. While I don’t doubt the value of a nutritious meal, I told her
that eating a big breakfast in the morning was not going to help her lose weight
(I opted not to discuss the brain). “You don’t know everything” was her retort
(which is certainly true). However, recent data would suggest that eating a big
breakfast is not helpful to dieters. According to an article in The New York Times
(January 28, 2011: Health), eating a large breakfast does not reduce the total
number of calories eaten in a day. Over two weeks, German researchers mon-
itored the food intake among 280 obese and 100 normal weight adults. Both
groups were instructed to record everything consumed during the time period.
For both groups, regardless of how much was consumed at breakfast, the
non-breakfast caloric intake remained the same. In other words, a big break-
fast only added to the total number of calories consumed. Contrary to popular
wisdom (and the advice of high school biology teachers) this means that
smaller breakfasts mean fewer daily calories consumed. Breakfast favorites
such as bread, eggs, yogurt, cheeses, and butter were responsible for much of
the variation seen in the German subjects’ daily caloric intake. My daughter still
begins the day with a toasted bagel slathered in cream cheese. After all, she is
not going to change behavior based on my advice. Still, as a father, I feel a
certain amount of vindication that I may actually have been right.

Noted by WVR, MD
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