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Excluding those classified as orphan drugs,
there are 10 monoclonal antibodies cur-

rently used to treat cancer, asthma, or rheuma-
toid arthritis. Five are composed of various
types of humanized immunoglobulin G (IgG)
and two of murine IgG. The approved indica-
tions include leukemia, metastatic carcinoma
of the colon or rectum, squamous cell carci-
noma of the head and neck, non-Hodgkin’s
lymphoma, metastatic breast cancer, and mod-
erate to severe chronic diseases such as asthma
and rheumatoid arthritis. 

The antineoplastic agents are alemtuzumab
(Campath), bevacizumab (Avastin), cetuximab
(Erbitux), gemtuzumab ozogamicin (Mylotarg),
ibritumomab tiuxetan (Zevalin),
panitumumab (Vectibix), tositu-
momab and iodine 131 (Bexxar),
and trastuzumab (Herceptin).
The ninth member of this group,
rituximab (Rituxan), is also used
as an antirheumatic agent.

Exposure of the embryo and
fetus should be expected when-
ever these antibodies are used in
pregnancy. Although their mole-
cular weights are very high, two
are known to cross the placenta:
Rituxan in humans and Her-
ceptin in monkeys. The transpla-
cental passage of the other anti-
bodies has not been studied, but endogenous
IgG crosses the placenta. 

Moreover, the long elimination half-lives
ranging from about 2 to 19 days will place
these antibodies at the maternal-fetal interface
for prolonged periods. Animal reproduction
studies have not been conducted with Bexxar,
Campath, Erbitux, or Zevalin. Studies in preg-
nant animals with Herceptin and Rituxan sug-
gested low risk for humans, whereas the sug-
gested risk was higher for Avastin, Mylotarg,
and Vectibix.

Bexxar, Campath, Erbitux, Mylotarg, Ze-
valin, and Rituxan may cause severe, infusion-
related toxicity, including hypotension. Al-
though premedication is used to lessen this
effect, this toxicity could have deleterious ef-
fects on placental perfusion, resulting in harm
to the embryo and fetus. 

Human pregnancy data are available only for
Herceptin and Rituxan. For Herceptin, the hu-
man pregnancy experience is limited to five
cases, two of which involved first-trimester ex-
posure. Although no congenital malforma-
tions were observed, fetal renal toxicity, as ev-
idenced by oligohydramnios or anhydramnios,
was observed in three cases. The toxicity might
have been caused by inhibition of human epi-
dermal growth factor receptor 2 (HER-2) in the
fetal kidneys. The renal toxicity was reversible,
and all five infants developed normally. How-
ever, there is potential for other toxicity be-
cause HER-2 protein expression is high in
many embryonic tissues, such as cardiac and
neural tissues.

Six pregnancies have been exposed to Rit-
uxan, including two in the first trimester. No
structural anomalies were noted, and all infants
appeared to be healthy at birth. One had de-
pletion of B lymphocytes, but B-cell counts re-
turned to normal at about 4 months of age. No
increase in infectious disease was noted in any
of the infants.

Reports of exposure to Bexxar and Mylotarg
during pregnancy are unlikely. Bexxar, indi-
cated for non-Hodgkin’s lymphoma, contains
radioactive iodine and is contraindicated in
pregnancy. Mylotarg, a combination of gem-
tuzumab (IgG4k) conjugated with the cyto-
toxic antitumor antibiotic calicheamicin, is in-
dicated for the treatment of patients with
CD33-positive acute myeloid leukemia in first
relapse who are 60 years of age or older. My-
lotarg caused significant developmental toxic-
ity at a small fraction of the human dose in the
only experimental animal species tested. The
therapeutic regimen for Zevalin, another agent
for non-Hodgkin’s lymphoma, should preclude

its use in pregnancy because it in-
cludes two radioactive compo-
nents as well as Rituxan, and the
risk to the embryo and fetus ap-
pears to be high.

Omalizumab (Xolair), a mono-
clonal antibody used for moder-
ate to severe persistent asthma,
selectively binds to human IgE
and has a half-life of 26 days. It
has not been studied in animals
or humans, but probably crosses
the placenta. Reproduction stud-
ies in monkeys suggest that the
risk in human pregnancy is low,
but the human pregnancy expe-

rience is limited. In clinical trials, 29 women be-
came pregnant during treatment with Xolair,
which was stopped when pregnancy was di-
agnosed. 

Among these patients, there were 4 sponta-
neous abortions (SABs), 3 elective abortions, 11
normal deliveries, and 11 ongoing pregnancies.
The number of SABs, all occurring in the first
trimester, is within the expected incidence for
recognized pregnancies.

A full assessment of the risk of monoclonal
antibodies during pregnancy is not possible be-
cause of the very limited or absent human
pregnancy data, including a lack of long-term
evaluation of exposed offspring. Nevertheless,
these agents are used for life-threatening dis-
eases and, if indicated, should not be withheld
from a pregnant woman—with the exception
of Bexxar, Mylotarg, and possibly Zevalin.

Exposure to monoclonal antibodies during
human lactation has not been studied, but
their excretion into human milk is likely. Xo-
lair is excreted into the milk of monkeys and,
after exposure during gestation and 28 days of
nursing, neonatal plasma concentrations
ranged from 11% to 94% of maternal levels.
Because the risk of infant toxicity from Xolair
has not been determined, the safest course is
to avoid breast-feeding if the mother is being
treated. For the other antibodies, severe infant
toxicity is a potential complication and con-
sideration should be given to discontinuing
nursing if the mother requires treatment.
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Women who have an ab-
normal glucose toler-
ance test result during

pregnancy but do not develop ges-
tational diabetes still face an in-
creased risk of developing type 2 di-
abetes later on, investigators
reported.

The large retrospective study,
published Jan. 25, concluded that
even modestly elevated glucose
levels double the risk of diabetes
within the next 9 years. “The risk
of subsequent diabetes ... likely
occurs since these women have an
intermediate form of glucose in-
tolerance” with impaired β-cell
functioning, wrote Dr. Darcy B.
Carr of the University of Wash-
ington, Seattle, and her coauthors
(Diabetes Care 2008 Jan. 25 [doi
10.2337/dc07-1957]).

In this retrospective cohort
study, the researchers analyzed di-
abetes risk over a mean 9-year fol-
low-up period in 31,000 women
without gestational diabetes who
had an oral glucose tolerance test
(OGTT) or oral glucose challenge
test (OGCT) during their preg-
nancy. The mean age was 31 years;
the median follow-up was 9 years.

The investigators found that the
risk of later development of type
2 diabetes rose as the values of the
OGCT rose. Compared with
women whose levels were normal,
women with glucose levels of 5.4-

6.2 mmol/L and 6.4-7.3 mmol/L
had double the risk of developing
the disease, while women with lev-
els greater than 7.3 mmol/L were
three times more likely to do so.
Women with no abnormal values
on the OGTT were at no increased
risk of developing type 2 diabetes,
but those with one abnormal val-
ue were twice as likely to do so.

These associations remained sig-
nificant even after the researchers
controlled for age, primigravidity,
and preterm delivery.

The finding is consistent with
those from a previous, much small-
er longitudinal study that reported
higher frequencies of glucose in-
tolerance in women with one ab-
normal OGTT value.

Dr. Carr and her colleagues not-
ed that their study could not con-
trol for race, family history, or
body mass index—all important
factors to consider when assessing
diabetes risk. In addition, subse-
quent diabetes was not systemati-
cally assessed, which may intro-
duce bias in those who were
selected for testing, they wrote.

They also said their conclusions
are not sufficient for them to make
any screening or treatment rec-
ommendations: “Whether women
who fall within this intermediate
range of glucose intolerance dur-
ing pregnancy may benefit from
increased diabetes surveillance as
well as lifestyle recommendations
proven to reduce the risk of devel-
oping diabetes is unknown.” ■

IVF Twin Pregnancies Raise
Anxiety, but Not Depression
WA S H I N G T O N —  Anxiety—but
not depression—was higher
among women with twin preg-
nancies than in women with sin-
gleton pregnancies after in vitro
fertilization, reported Dr. Farnaz
Jahangiri of Northwestern Uni-
versity, Chicago. 

In this study, presented at the an-
nual meeting of the American So-
ciety for Reproductive Medicine,
Dr. Jahangiri and colleagues inter-
viewed women at the confirma-
tion of their pregnancies and again
at 10-12 weeks’ gestation and 21-22
weeks’ gestation. The study in-
cluded 48 singleton pregnancies and
13 sets of twins, and there were no
significant demographic differences
between the two groups.

The investigators found no dif-
ferences in depression scores be-
tween the women with singleton
vs. twin pregnancies at any of the
three time points. By contrast, the
women with twin pregnancies av-
eraged higher (but not significant-

ly higher) anxiety scores than the
singleton group at 10-12 weeks
and significantly higher anxiety
scores at 22-23 weeks.

Psychological traits in singleton
vs. twin IVF pregnancies have not
been widely studied. But previous
research has shown that women
who are pregnant after IVF be-
come less anxious as their preg-
nancies progress and their self-es-
teem increases. 

The new findings of increased
anxiety among women with IVF
twin pregnancies during the sec-
ond trimester can help clinicians
discuss the risks associated with
multiple gestations when they
counsel women who are undergo-
ing infertility treatments, accord-
ing to the researchers. Depression
was assessed using the Center for
Epidemiologic Studies Depression
Scale (CES-D). Anxiety was as-
sessed using the Spielberger State
and Trait Anxiety Inventory.

—Heidi Splete


