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Do Tumor Necrosis Factor

Inhibitors Cause Malformations

in Humans?

Every wear scores of new drugs are introdweed with the hope
of improving patient care, While all of them are pretesied in
pregnant animals, no pregnant woman takes them knowing-
Iy during premarketing studies, although sometimes preg-
nancies do occur. Becawse half of all pregnoncies are
unplanned, over the life cycle of the drug cases are accumu-
lated of first trimester exposure o new agents'. How do we
decide whether a Ll.ll,lg CanEes l,"vul'q.__"l,,‘:l'li[:l.l malformations in
humans™?

T':'l:'l'il."'il”:,', the first line of evidence comes from case
reports or case series. Case reports can be very useful, or
useless, |_||.‘.|'||;|I.|,:|i|'|g o \i|'|'||'|||; ¢|‘:-i|.l¢l‘|‘|'i|.|-|ul.'_il;:|| ||.'ei||il;:,-: If a
specific, rare malformation eccurs in association with o drug
that i= taken |:|||.'e|:|.' il Pregnancy, then a few case reports may
prove causation. For example, the first few cases of ancdia
lack of ears) and beain defects after isotretinoin have estab-
lished causation, because the number of cases by far exceed-
ed the rate of these rare malformations=, IF the malformation
in question is common (e.g., ventricular septal defect), then
case reports are useless, as they may merely reflect a chance
concurrence. This point will become relevant later. in the
conext of discussion of twmor necrosis Factor (THF)
inhibitors.

The second line of evidence typically comes from
cohorts of exposed pregnancies that are compared to a com-
pariso, unesposed group, This design lacks sensitivity, due
to the ranty of birth defects in the general population, wnd
therefore often lacks appropriate statistical power, Yet this
approdach is cntical in defining the size of terafogenic risk in
absolute terms (e, out of 1000 bakdies how many are likely
o have a problem after a specific exposure ).

Case=control siedies are based on the ability o link spe-
cific malformations with gestational exposure to the drugis)
in question, Here, the drug needs o be in use by large pop-
ulations before it has a chance to be taken in pregnancy. The
podd standard of proving cansality, the randomized con-
trilled trial, is very rarely performed in the first trimester of
pregnancy

Systematic reviews and metaonalyses are an attempt o
combine similar stedies 1o increase their sample size and,
hence, increase their ability to detect or reject a “signal™ of
fetal rsk.

In this issue of The Jowrna!, Dr. Carter and colleagues
present analysis of the US Food amd Drug Administeation
(FDA) database of spontaneous reporting of adverse events,
concluding that TNF antagomists are assocmted with a
potential teratogenic risk in humans®,

This specific FDA system collects spomtanesous reports,
the quality of which is rarely known. Crtically, because in
thiz regisiry all reports are of sdverse fetal oucome, Canar
and collesgues needed to create o comparnson group. To tht
end they unlized the “sormal” or “predictable” distribution
ol birth defects in the general population. Such an exercise
miakes the assumption that the spontanecus reports o the
FIdA can be extrapolated and compared to likelihood of
malfermation in genzeal, This assumption is tenuous ai best
as there are many reasons to believe that the spontansous
reports 10 the FDA have a selection bias, taken from an
unknown set of callers to the FDA rather than from the
“general population.”

For example: the most common finding in Carter’s pres-
ent amalysis was cardiac malformations, The most comimon
among cardiac malformations is the muscular-type ventric-
wlar septal defect (WSD), In many cases, V3D is sponta-
necusly closed in the first years of life. Hence, depending
on when it is detected or reporied, the rate will vary dra-
maticallv. Women taking TNF antagonisis are potentially
mare likely o have feial ulirasound and hence, more hirth
defects may be discovered and reponted than among preg-
nant women in the general population, Moreover, a birth
defect in a child with exposure to TNF antagonist i wiens
miay be more likely to be reported 1o the FDA than the same
birth defect in a child with exposure to common drugs?.

The futility in establishing causation of lhuman terto-
genicity of the spontaneous reporting FDA database was
dramatically documented in the case of statins, Similar 1o
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Carter, e of, Edizon and colleagues. published a series of
cases of malformation after statin exposure, claiming over-
representation of central nervous system malformation”. Alas,
subsequently a growing number of cohort studies with hun-
dreds of cases have Failed 10 show any such association™®,

Carter and colleagues perform another unusual scientific
leap: they claim that many of the congenital malformations
identitied 1m the FDA database associated with THNEF
inhibators are “part of" the VACTERL association {vertebral
awbnormalities. anal atresin, cardiac  detect. tracheo-
esophageal, renal, and limb abnormalities). The VACTERL
gssociation 15 4 hodgepodge of different anomalies previ-
ously incorrectly attributed o other drugs (e.g., oral contra-
ceptives). Although FDA reports on THF inhibitors did naot
confirm diagnoses of VACTERL, Carter, er af suggest thar,
because they have some features of the VACTERL, the cases
ought 1o be considerad as VACTERL.

Despite the very feeble nature of these data, Carter, ef @f
conclude that this purported association “raises concermns of
a possible causative effect of the TNF antagonists.” For the
reasons oatlined above, we believe Caner’s data are far
away from establishing an association. let alone causation,

I the meantime, phiysicians who will have read the pres-
ent report may find themselves at unjustified high levels of
anxiety’. They may choose not 1o wse this class of drug
when needed. Even sadder. they may advise women who
have been exposed o these drugs insdvertently 10 terminate
otherwise wanted pregnancies. We have shown that women
exposed o nonteraiogenic dregs believe they have a 25%
risk of major malformations. often leading them to seck ter-
rination of otherwise wanted pregnancies™'",

Oinoa grid of 0 to 10 for proving cawsality, the single case
report may seore 1-2, and the randomized contralled tal
8—10, depending on methodological rigor, On this grid, we
believe that the present report scores 1. Sadly, though, our
Judgment is likely 1o be read by selected few, whereas the
abstract of this report, which raises “concerns.” will be read
by thousands, picked wp by joumalists, and reported by the
electronic media, The impact of such tentative signals on
women's and physicians” perceptions and decisions have
been painfully shoven in the case of selective seratomn reup-
take inhibitors!!, where thousands of women discontinued
their antidepressants, often after physicians” advice, with
worsening of their psychiatric symptoms,

Last, but cenainly not least: untrested matemal condi-
tions can gravely increase morbidity and reproductive risks

to both mother and unborn children'. This must be part of
the risk-benefin ratio conducted when evaluating what is the
hest interest of the mother and her unborn baby 2,
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