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Abstract: Adalimumab is a fully human, recombinant, IgG1 monoclonal antibody that 
targets tumor necrosis factor-alpha (TNF-alpha). It has been established that adalimumab 
can cross the placenta and can be detected in the fetal circulation for up to 6 months 
postpartum. However, clinical studies have failed to show any consistent or specific adverse 
fetal outcomes from maternal exposure to adalimumab during pregnancy. In our report, we 
present a case of fetal acrania (exencephaly) in the setting of a pregnant female taking 
adalimumab prior to and during pregnancy. Exencephaly is a neural tube defect (NTD) that 
results from failure of closure of the neural fold. It is true that there were other risk factors 
that might have contributed to our patient’s unfortunate outcome. For example, she did not 
take folic acid supplementation prior to or during her pregnancy. Nonetheless, studies have 
shown that folic acid deficiency alone is not sufficient to lead to the development of NTDs. 
Our patient’s exposure to adalimumab during her pregnancy might have added to the risk in 
her situation. Our report aims to inform clinicians of that possible risk and to stimulate them 
to report any similar outcomes. 
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Introduction
Adalimumab is a fully human, recombinant, IgG1 monoclonal antibody that targets 
with specificity tumor necrosis factor-alpha (TNF-α).1 According to the 1979 FDA 
pregnancy risk categories, adalimumab is classified as pregnancy category B and 
appears to be safe to use by pregnant women during the first and second 
trimesters.2,3 In 2015, the FDA replaced these categories by the Pregnancy and 
Lactation Labeling Rule (PLLR) which requires drug companies to present more 
information to providers and patients.4 Guidelines published by the British Society 
for Rheumatology and the British Health Professionals in Rheumatology in 2016 
recommended discontinuing adalimumab at the end of the second trimester of 
pregnancy.5 However, this was mainly to avoid high drug levels in cord blood at 
delivery and the need to refrain from giving live vaccines to infants younger than 7 
months old.5 Nonetheless, the association between adalimumab and poor pregnancy 
outcomes continues to be a matter of debate. Despite the existence of research 
studies addressing this concern, data provided by such studies are limited and the 
recommendations given are inconclusive.6,7 We present a case of fetal acrania 
(exencephaly) which led to the termination of pregnancy in the setting of 
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a pregnant female taking adalimumab prior to and during 
pregnancy for treatment of psoriasis.

Case Report
A 24-year old female (G1P0A1) was diagnosed with 
psoriasis at the age of four. It was fairly controlled until 
the end of year 2015 when she presented with multiple 
guttate scaly papules and plaques affecting the extensor 
aspects of her limbs as well as her scalp. Total body 
surface area (BSA) involvement approached 15%. An 
x-ray was performed at that time which did not show 
joint involvement. The decision was made to start the 
patient on adalimumab. Prior to initiating the treatment, 
laboratory testing, in addition to posteroanterior (PA) and 
lateral chest x-rays were performed. All results were 
within normal limits. Therefore, on February 8, 2016, 
the patient was started on adalimumab. Her psoriasis 
was well controlled until September 3, 2018, when she 
presented with new psoriatic lesions. At the time of her 
presentation, she was 5 weeks pregnant. Her body mass 
index (BMI) was 25.6. The patient was evaluated by the 
on-call team who recommended that she continues taking 
adalimumab. Topical mometasone furoate was also pre
scribed to be applied twice daily. On November 19, 2018, 
the patient presented to the dermatology department for 
a follow-up and at that time, her psoriasis was well con
trolled. Unfortunately, she informed our team that she had 
received a prenatal diagnosis of fetal exencephaly. The 
patient stated that she had not been taking folic acid prior 
to or during her pregnancy. Also, no maternal folic acid 
level was obtained. Maternal glucose levels were within 
normal limits. She initially denied consanguinity. 
However, upon further questioning, she stated that she is 
indeed married to her first cousin. Nonetheless, she denied 
a history of a similar diagnosis in any of her or her 
husband’s family members. She also provided a history 
of an upper respiratory tract infection one week prior to 
learning of her pregnancy. She was evaluated at a private 
hospital, where her fever was documented to be 40 
degrees Celsius. After receiving 1 dose of IV paracetamol 
and 1 dose of an IV antibiotic, she was discharged on oral 
amoxicillin/clavulanic acid. Based on the history she had 
given, our team made the decision to immediately refer 
the patient to the obstetrics department and recommended 
that she continues her treatment with adalimumab. She 
underwent an obstetric ultrasound, which again, con
firmed the diagnosis of fetal exencephaly. Since the con
dition is considered incompatible with life, the patient was 

presented with an option to terminate her pregnancy 
which she accepted. She was given a total of 5 vaginal 
doses of misoprostol, 400 mcg each. The patient passed 
the fetus and placenta on Nov 23, 2018.

Discussion
Exencephaly is a neural tube defect (NTD) that results 
from the failure of closure of the neural fold.8 Multiple 
studies have proven the protective effect of folic acid 
supplementation in pregnancy and its role in preventing 
NTDs.8 The fact that our patient did not receive folic acid 
supplementation prior to or during her pregnancy could 
explain the consequence. However, in most cases, even 
without folic acid supplementation, maternal folate levels 
remain within normal limits.8 Furthermore, folate defi
ciency is not the sole contributor to the occurrence of 
NTDs. In fact, most NTDs in humans are multifactorial, 
involving both genetic and environmental factors8. For 
example, the association between NTDs and prenatal 
exposure to valproic acid has been well established.8 

Additionally, both maternal obesity (BMI ≥ 30) and dia
betes mellitus can increase the risk of NTDs.9 A review 
article by Imbard et al suggests that NTDs result not from 
folic acid deficiency alone, but from the interaction 
between folic acid deficiency and other individually insuf
ficient factors.10 Therefore, we can not rule out the role 
played by adalimumab in causing this unfavorable out
come. Furthermore, being an IGg1 antibody, adalimumab 
can actively cross the placenta and is detectable in cord 
blood and infants’ serum up to 7 months after birth.11 

Nevertheless, it is still unclear how such an exposure 
may adversely affect pregnancy outcomes.11 Animal stu
dies suggest that TNF-α plays a role in embryogenesis. 
The use of TNF-α inhibitors may interfere with this role12. 

A prospective multi-center cohort study by Weber- 
Schoendorfer et al compared 495 pregnancies exposed to 
TNF-α inhibitors to 1532 non-exposed pregnancies. This 
study revealed that the risk of birth defects is higher in the 
exposed group than it is in the comparison group. 
However, no specific birth defects were identified to be 
associated with the use of TNF-α inhibitors.12 A concise 
report by Burmester et al concluded that there is no dif
ference in birth defect frequencies between pregnant 
women with rheumatoid arthritis (RA) exposed to adali
mumab, pregnant women with RA not exposed to adali
mumab and otherwise healthy pregnant women. Moreover, 
no specific pattern was detected among the reported birth 
defects.13
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Conclusion
We cannot confirm the causality between the use of ada
limumab and the occurrence of exencephaly in this case. 
Our report, however, may stimulate other clinicians to 
report similar outcomes. This can aid in overcoming 
some of the controversy surrounding the safety of using 
adalimumab during pregnancy.

Abbreviations
TNF-α, tumor necrosis factor alpha; FDA, Food and Drug 
Administration; PLLR, Pregnancy and Lactation Labeling 
Rule; BSA, body surface area; PA, posteroanterior; BMI, 
body mass index; IV, intravenous; NTDs, neural tube 
defects; RA, rheumatoid arthritis.
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