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Abstract

Inflammatory bowel disease (IBD) often affects women
around the age of conception and pregnancy. Most
drugs used to treat IBD are safe in pregnancy, but
physicians must consider the clinical implications of
certain treatment regimens in young, fertile females. We
report an informative case of a pregnant patient with
IBD who underwent treatment with infliximab during
her pregnancy and while nursing her infant. Serum and
breast milk infliximab levels were monitored throughout
this time period. This case report suggests that targeted
monoclonal antibodies and other biologic agents can
be used with caution in pregnant and breastfeeding
patients.
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INTRODUCTION

In recent years, targeted monoclonal antibodies and other
biologic agents have been at the forefront of the numerous
therapeutic options available to treat many immune-
mediated disorders. A large number of young and fertile
patients are afflicted with disorders like inflammatory

bowel disease (IBD), rheumatologic diseases, asthma, and
multiple sclerosis. These circumstances force patients and
physicians to consider the safety of biologic agents during
the peripartum time period.

CASE REPORT

A 22-year-old female (GP;) was referred to the
Gastroenterology Clinic for treatment of fistulizing
ileocolonic Crohn’s disease (CD). The patient was initially
treated with high dose corticosteroids, 6-mercaptopurine,
metronidazole, and mesalamine with only mild
improvement in her symptoms. The patient was eventually
treated with infliximab and had a positive clinical
response allowing her to be weaned off corticosteroids.
Unfortunately, her 6-mercaptopurine was discontinued
because of high thiopurine methyltransferase (TMPT)
activity resulting in excessive production of the hepatoxic
6-methylmercaptopurine metabolite. The patient’s CD
continued to respond modestly to 3.6 mg/d mesalamine
(1200 mg tid) and 5 mg/kg infliximab (500 mg) IV
infusions every 8 wk. The patient responded well to the
medications but continued to have progressive symptoms
requiring a stepwise increase in the maintenance dose of
infliximab to 10 mg/kg (1000 mg) IV infusions every 4 wk.

Three years after her diagnosis with CD, the patient
was discovered to be pregnant with her second child.
The patient was successfully treated with mesalamine and
infliximab when she was discovered to be 12 wk pregnant.
The patient was informed that her disease could potentially
worsen, nutritional deficiencies could develop, and that her
medications could be potentially harmful to the fetus. The
patient understood the risks and decided to proceed with
the pregnancy after multiple discussions regarding the side
effects and potential teratogencity of her medications. She
continued to take daily mesalamine and received a total of
six doses of infliximab during her pregnancy with the last
infusion occurring approximately 2 wk before delivery.

A healthy male infant weighing 7 pounds 6 ounces was
born at thirty-nine weeks’ gestation by an uncomplicated
caesarian birth. The patient desired to breastfeed the
infant while continuing to receive her mesalamine and
infliximab. Again, the potential dangers of her medications
were discussed with particular emphasis on their impact
on breastfeeding. After taking the discussion under
advisement, the patient decided to attempt to begin
breastfeeding and to continue treatment with infliximab.

In an effort to determine if the infliximab was actually
excreted into the breast milk, the patient’s breast milk
was collected and sent to the laboratory for analysis
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Low risk Limited data Not Contraindicated
recommended
Oral mesalamine Olsalazine Tetracycline ~ Methotrexate

Topical mesalamine Azathioprine Sulfonamides

Sulfasalazine 6-Mercaptopurine

Ampicillin Metronidazole
Cephalosporins Ciprofloxacin
Corticosteroids Infliximab
Cyclosporine Adalimumab
Loperamide

(Prometheus Laboratories, San Diego, CA) with an
enzyme-linked immunosorbent assay. A spike and recovery
study was performed to investigate whether any non-
specific binding by breast milk components was interfering
with the assay. A sample of breast milk was spiked with
40 ng/mL solution of infliximab, a concentration
comparable to the mothet’s serum concentration. A
dilutional analysis (1:2, 1:4, and 1:8) was also performed
and the infliximab was detected by the laboratory in all
the spiked breast milk samples, but was not identified
in her regular breast milk. The patient then received her
regularly scheduled infliximab infusion (10 mg/kg) and
her breast milk was collected daily for 30 d. No infliximab
was identified in any of the breast milk samples, even
with dilutional analysis. At 27 mo, no developmental
abnormalities were noted in the child.

DISCUSSION

New medications and aggressive treatment approaches
to medical management have put more women with
IBD in the position of being healthy enough to consider
pregnancy. In women with IBD, the key to a healthy
pregnancy is adequate control of disease activity
throughout pregnancy!l. Biologic agents are increasingly
becoming a mainstay in the treatment regimens of both
CD and ulcerative colitis (UC). Unfortunately, little
information is available about the short-term and the long-
term consequences of treatment with target monoclonal
antibodies on the maturing fetus™. The safety of IBD
medications during pregnancy and nursing are summarized
in Tables 1 and 2.

Infliximab (Remicade; Centocor Inc, Malvern, PA) is
a chimeric monoclonal antibody to tumor necrosis factoz-
alpha (TNF-o)). It is indicated for inducing and maintaining
clinical remission in moderately to severely active CD
and UC patients that have had an inadequate response
to conventional therapy and maintenance of remission”.
Infliximab is increasingly used to treat pregnant women and
data on its safety during pregnancy are scarce. Infliximab is
listed as a pregnancy category B medication and the product
label states that “It is not known whether infliximab can
cause fetal harm when administered to a pregnant woman”.
Most clinicians believe that the chimeric structure of the
infliximab molecule containing a human IgG1 constant
region, limits placental transfer duting the first trimestet!®.
However, the safety of infliximab beyond the first trimester
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is unknown because IgG subclasses are readily passed into
the fetus during the second and third trimesters”. Until
recently, the medical literatute contained no evidence that
engineered therapeutic antibodies could cross the placenta
when administered to expectant mothers. A recent case
report documents clinically significant fetal exposure to
infliximab v placental transfer and a prolonged half-life of
the medication in newborns?. The presumed mechanism
of fetal exposure to infliximab is transplacental maternal
IgG antibody transfer beginning in the second trimester
and peaking at term. No fetal abnormalities were apparent
in this case, but the long-term implications of infliximab
exposure during eatly childhood development are unknown.
These findings suggest that pregnant patients should avoid
therapeutic antibody treatments after thirty weeks’ gestation
and if necessary, the expectant mother can be bridged with
steroids to control the disease activity until delivery™®.

Limited clinical data are available on the safety of
infliximab in pregnancy, because no controlled study is
available in pregnant women. The manufacturer’s safety
database contains information on the outcomes of 131
pregnant women who received infliximab for rheumatoid
arthritis or IBDPl. An analysis performed on this safety
database suggests no significant difference in pregnancy
outcomes in women with infliximab exposurel”. A
published retrospective review of 10 pregnancies in CD
patients in which infliximab was continued throughout
the course of the pregnancy reported favorable fetal and
maternal outcomes!’. The limited clinical results available
suggest that the benefits of infliximab in attaining response
and maintaining remission in pregnant IBD patients might
outweigh the risks of drug exposute to the fetus!".

The primary concern of the case we report is the
safety of infliximab while breastfeeding, because many
drugs and immunoglobulins are excreted in human milk.
The infliximab product label states that “It is not known
whether infliximab is excreted in human milk or absorbed
systemically after ingestion”. A commercially available
infliximab assay was used to measure drug levels in breast
milk taken daily from our patient over a 30 d time period.
No infliximab was detected in our patient’s breast milk.
Other published reports only tested breast-feeding mothers
for one or two days but the results were consistent with
our data?. We believe the daily testing performed on our
patient’s breast milk before and immediately after receiving
an infliximab infusion clearly demonstrates that infliximab
is not excreted in breast milk in any clinically significant
amount.

Several case reports have recently emerged describing
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the off-label usage of other biologics during pregnancy.
A pregnant woman with treatment-refractory CD who
failed treatment with infliximab was successfully treated
with adalimumab (Humira; Abbott Laboratories, Chicago,
IL), a recombinant human IgG1 monoclonal anti-TNF
antibody!""'?. The pregnancy was uncomplicated and at
6 mo, the infant showed normal growth and develo-
pment!”l. Another case reported the use of etanercept
(Enbrel; Amgen, Thousand Oaks, CA), a soluble TNF
receptor fusion protein that binds to and inactivates TINE,
in an uneventful pregnancy of a patient with refractory
theumatoid arthritis™*. Etanercept has been shown to be
excreted in breast milk, but it is not known whether the drug
can be absorbed orally because it is such a large protein™.

In conclusion, therapeutic monoclonal antibodies and
other biologic agents are used to a greater extent to treat
immune-mediated disorders in pregnant patients. The
limited clinical data currently available show no significant
difference in pregnancy outcomes of patients exposed
to infliximab during pregnancy compared to a healthy
population. Physicians should be aware that the fetus
may be exposed to therapeutic monoclonal antibodies
when administered to pregnant patients and the long term
implications on the child’s developing immune system
are unknown at this time. While physicians must remain
cautious about maternofetal exposure to medications
like therapeutic monoclonal antibodies, additions to
the literature from reports like this one will hopefully
assuage some of the fears faced by gastroenterologists,
obstetricians, and patients, alike.

REFERENCES

1  Jospe ES, Peppercorn MA. Inflammatory bowel disease and
pregnancy: a review. Dig Dis 1999; 17: 201-207
2 Vasiliauskas EA, Church JA, Silverman N, Barry M, Targan

10

11

12

13

14

15

SR, Dubinsky MC. Case report: evidence for transplacental
transfer of maternally administered infliximab to the newborn.
Clin Gastroenterol Hepatol 2006; 4: 1255-1258

Srinivasan R. Infliximab treatment and pregnancy outcome in
active Crohn's disease. Am | Gastroenterol 2001; 96: 2274-2275
Remicade product information. In: Physicians desk reference.
58th ed. Montvale, NJ: Medical Economics Company, Inc,
2004: 1145-1148

Reddy JG, Loftus EV Jr. Safety of infliximab and other biologic
agents in the inflammatory bowel diseases. Gastroenterol Clin
North Am 2006; 35: 837-855

Simister NE. Placental transport of immunoglobulin G.
Vaccine 2003; 21: 3365-3369

Mahadevan U, Kane S, Sandborn WJ, Cohen RD, Hanson K,
Terdiman JP, Binion DG. Intentional infliximab use during
pregnancy for induction or maintenance of remission in
Crohn's disease. Aliment Pharmacol Ther 2005; 21: 733-738
Friedman S, Regueiro MD. Pregnancy and nursing in
inflammatory bowel disease. Gastroenterol Clin North Am 2002;
31: 265-73, xii

Katz JA, Antoni C, Keenan GF, Smith DE, Jacobs SJ,
Lichtenstein GR. Outcome of pregnancy in women receiving
infliximab for the treatment of Crohn's disease and rheumatoid
arthritis. Am | Gastroenterol 2004; 99: 2385-2392

Tursi A. Effect of intentional infliximab use throughout
pregnancy in inducing and maintaining remission in Crohn's
disease. Dig Liver Dis 2006; 38: 439-440

Humira (adalimumab) [prescribing information]. North
Chicago, IL: Abbott Laboratories, 2005

Sanchez Munoz D, Hoyas Pablos E, Ramirez Martin Del
Campo M, Nunez Hospital D, Guerrero Jimenez P. [Term
pregnancy in a patient with Crohn's disease under treatment
with adalimumab] Gastroenterol Hepatol 2005; 28: 435

Vesga L, Terdiman JP, Mahadevan U. Adalimumab use in
pregnancy. Gut 2005; 54: 890

Sills ES, Perloe M, Tucker M]J, Kaplan CR, Palermo GD.
Successful ovulation induction, conception, and normal
delivery after chronic therapy with etanercept: a recombinant
fusion anti-cytokine treatment for rheumatoid arthritis. Am |
Reprod Immunol 2001; 46: 366-368

Ostensen M, Eigenmann GO. Etanercept in breast milk. |
Rheumatol 2004; 31: 1017-1018

S- Editor Li DL L- Editor Wang XL E- Editor Yin DH

www.wjgnet.com



