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Monoclonal Antibodies, Systemic Lupus Erythematosus, and
Pregnancy: Insights from an Open-label Study
To the Editor:
Controlled clinical trials have revealed modest efficacy for the use of
belimumab in the treatment of systemic lupus erythematosus (SLE)1,2.
Followup of these patients has been published and of the 1458 patients who
have received belimumab during phase II and III clinical trials, the most
frequent events leading to discontinuation were lupus nephritis and
infusion-related reactions3. We report herein the status of 47 patients who
received open-label belimumab from a single-site cohort of patients whose
longterm followup (mean 62 mos) could be ascertained. Pregnancy was
found to be an atypical and potentially important reason for drug discon-
tinuation that bears additional scrutiny.

Study design and patient demographics for the first 52 and 76 weeks
have been reviewed and published elsewhere1,2. Our initial cohort was
composed of 55 patients in 2 double-blind, placebo-controlled trials:
HGS-1056 and LBSL-02 (Figure 1). Twelve patients withdrew while
blinded: 4 were receiving placebo and 8 withdrew because of pregnancy,
flares (lupus nephritis, neuropsychiatric lupus), noncompliance, inefficacy,
breast cancer, and the need for an exclusionary medication. Withdrawal of
these 12 patients and an addition of 4 patients who were transferred from
another site yielded a total of 47 patients who received belimumab on
open-label extension. Of these, 17 withdrew for reasons including flares 

(n = 5), pregnancy-related issues (n = 5), and other concerns (n = 7). In
patients withdrawing because of flares, 2 were because of lupus nephritis
(worsening proteinuria confirmed by renal biopsy) requiring more
aggressive therapy, while the remaining 3 were because of concomitant
inflammatory arthritis, cutaneous vasculitis, and adult-onset Still’s disease. 

Of the pregnancy-related issues that arose during the trial, 3 women
withdrew because of their desire for pregnancy and 2 were withdrawn
because of positive urine pregnancy testing. Subsequently, 2 women
experienced miscarriages and 1 delivered a full-term baby, but then
developed lupus nephritis that led to a kidney transplant. Of those who
withdrew from open-label belimumab for reasons other than pregnancy or
flare, 1 developed breast cancer, 2 felt that the belimumab did not provide
enough improvement to warrant continuation (inefficacy), 1 developed a
concurrent illness (paranoid schizophrenia), 1 experienced a serious adverse
event (myocardial infarction), and 2 were withdrawn for noncompliance.

Currently, 64% of the patients at our site are still enrolled in the
open-label extension of belimumab therapy. In our cohort, withdrawal
because of pregnancy-related issues was as frequent as withdrawals
because of flares and greater than any individual “other” reason. Because
SLE occurs disproportionately in women of childbearing age, ascertaining
the safety of belimumab during pregnancy is of crucial importance.

Belimumab is a recombinant human immunoglobulin G1 monoclonal
antibody that inhibits B lymphocyte stimulator, a tumor necrosis factor
(TNF) family member that supports B cell maturation and proliferation.

Figure 1. Flow chart depicting 2 double-blind, placebo-controlled trials of belimumab: HGS-1056 and
LBSL-02. Initially, our cohort consisted of 55 patients divided between the 2 trials: 24 and 31, respec-
tively. Subsequently, a total of 12 patients were withdrawn and 4 were added, generating a total of 47
patients receiving belimumab on open-label extension.
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There is insufficient evidence to prove absolute safety of using biologics
such as belimumab during pregnancy given the lack of controlled trials and
insufficient human data4. In a study where belimumab was given supra-
therapeutically to pregnant monkeys and followed throughout gestation,
effects attributed to therapy were limited to decreased B lymphocytes in the
mothers and infants, but demonstrated recovery on cessation of exposure5.
With regards to humans, it has been shown that passage across the placenta
of monoclonal antibody-based TNF inhibitors is not seen in the first
trimester, but is notable in the third trimester. Uncontrolled immuno-
logic-mediated disease is a threat to pregnancy; therefore, experts
recommend that the drug be stopped only in the third trimester6. It is
generally not recommended to terminate pregnancy after first trimester
TNF-inhibitor exposure without evidence of a congenital anomaly7.

Data on belimumab in pregnancy from controlled, randomized trials is
limited to 95 pregnancies reported as of March 8, 2013, to
GlaxoSmithKline (personal communication). Of the reported pregnancies,
there were 35 live births without congenital anomaly, 3 live births with
congenital anomaly (corresponding with the national average of 3%)8, 20
elective terminations, 23 spontaneous abortions, 2 stillbirths without
congenital anomaly, and 12 ongoing/unknown. Of the 3 congenital
anomalies, 1 was because of Dandy-Walker syndrome, 1 was associated
with the exposure to a known teratogenic drug, and the third was due to a
chromosomal translocation in the mother and could not be attributed to
belimumab9,10.

A pregnancy registry has been established by the manufacturer and we
await the results of studies addressing the safety of belimumab in pregnant
women. Experts in the field, including those dealing with inflammatory
bowel disease as well as rheumatic diseases, tell us that flares of the under-
lying disease in early pregnancy are the most serious in terms of poor
pregnancy outcomes7. That said, continuing monoclonal antibody
treatment in active disease states may provide direct benefit to the mother
and the pregnancy outcome, thereby outweighing a potential risk to the
fetus. The frequency of arbitrary drug discontinuations in our data was
surprising and a reason to reevaluate policies typically instituted in
sponsored clinical trials.
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