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The Deleterious Affects of Caffeine on Pregnancy

Brian K. Applebee, DC, MS, DICCP, DACBN, CCEP

Caifeine is an ever present and socially neutral drug in our society that seems to onty be gaining in popularity with the dra-
malic increase in consumption of caffeine-laden sports beverapes such as Red Bull. Many women wonder if they should
alter their caffeine consumption either before or during their pregnancy and if so by how much? Can their daily cupi(s) of
coffee or sports drink(s) cause their pregrancy to end or their future baby to be developmentally affected? This review is
designed to discern answers to these questions based on current human and animal studies.

One study performed on fetal sheep demonstrated that
although “fetal brain (cerebral) oxygenation may be
affected™ by caffcine this did not “affect (sic) systemic oxy-
genation.! This is an example of the apparent complexity
of what appears to be a simple question about the extent
and type of effect seen by caffeine consumption.

According to another smdy “caffeine intake in preg-
nancy has been linked to adverse outcome, but evidence
from non-experimental studies on impaited fetal growth
remains equivocal.™ This study checked both the effect of
reducing caffeine intake on birth weight and the length of
gestation. They found “no differences in mean birth weight
or mean length ol gestation between women mndomized 1o
raffeinated coffee and women randomized w decaffeinated
coffee” ? “A moderate reduction in caffeine intake in the
second half of prepnancy has no effect on birth weight or
the lengih of gesation.™

Another stady looked at Gestativnal Diubetes since
“coffee consumption has been associated with a decreased
risk of type 2 diabetes mellitus.”™® Their conclusions were:
“moderate pre-pregnancy caffeinated coffee consumpton
may have a protective association with Gestational [ha-
betes Mellitus."

There may abse be different susceptbilities in Jifferent -

populations, such as a study conducted to “determine
whether the cytochrome P430 1B (CYPIB1) Vald32Leu
polymorphism is associated with risk of miscamiage.”™ The
conclusion was:"CYPIBI Val432Leu polymorphisim is
associated with first-trimester miscarriage, and it may also
mixdify the risk among coffes dnnkers.™

There are concomitant behaviors that can further com-
plicate analysis of caffeine’s ill effects. As an exanipie,
there also scems to be mountng evidenee that smaking and
catteine have a link that can be challenging to differentiate,
as in 2 stedy “among non-smoking women with high cal-
feine intaka”, which dermonstrated “an increased risk of
repeated miscarmage, whereas there was no such associa-
tion among smokers.”™

When the amount of caffeine iz taken 130 accoupt we
sec results fike © “mean caffeine intzke of > or = 300
mg/fday showing (sic) a significantly increased risk of fetal
death (OR 2.33 [1.23: 4.411) compared with no caffeine
consumption duning pregeancy.”™

S0, what about pecple who never consume coffee being
used 25 the control group? “High levels of coffee con-
sumption were associated with an increased risk of fetal
death tefatve to non-consumers of coffes”, specifically
demonstranng that “consumption of coffee during preg-
pancy was associated with a higher risk of fetal death,
especially losses occurring after 20 completed weeks of
gestation,”

A systematic Teview polrts out some potential method-
ological problems such as: “selection and recall bias,
confounding, several issues pertaining to exposurs mea-
surement, and the failure to acconnt for fetal karyotype,
caffeinc metabolism, the timing of fetal demise, and the
possihilicy that an effect of caffcine may be gestational age-
specific.™®

The dose reiationship is tiken inte account in a study
that looked at “wormen with a pre-pregnancy intake of <73
mg caffeine per day”, with a conclusion that a “high intake
of caffeine prior to pregnancy seems to be associated with
an increased risk of spontanecus abortion, whereas a low-
to-moderate alcobol intake does not influence the risk.™
Addmng the viable of alcohol in another study demonstrared
that “consumption of 5 or more units of alcohol per week
ard 375 mg or murc cuffeine per day during pregnancy
may increase the risk of spentaneous abortion.™ ¢

The cifect of cigarctic smoking adds another level of
complexity to analysis. Cigarette smoking seems to be
“overrepresentad among those who drok the most cof-
feeicaffeine.”!! Poentially, “women underreport socially
undesirable behaviors {e.g smoking) while ascurately
reporting socially neutral behaviors (e.g. coffee and caf-
feine consemption).™ Could this be a factor that s
usually not accounted for? Especially in light of current
social stigma of smoking while pregnant. In another stady,
“the authors conclude that maternal third-trimester serum
paranthine concentration, which reflects caffeine con-
sumption, was associaied with a higher risk of reduced fetal
srowth, particularly umong wormen who smoled.™!?

Catfeine consumpiion timing in the pregnancy and nau-
sea may play an ineresting role.  “Maternal caffeine
consumpticn befors pregnancy, or in women without nau-
sea, did not increase the risk of spontaneous abortion,
whereas matemal caffelne consomption during the first
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The Deleterious Afiects of Caifeine on Pregnancy

trimester after nausea started might increase risk of sponta-
necus abortion (risk ratio = 5.4, 95% confidence interval =
2.0-14.6 for caffeine consumption > ot = 300 mg per day
compared with < 20 mg per day). These resulis snggest that
maternal caffeine consumption during prégnancy may
intluence fotal viability in women with nansea. 1

A well controdled study that looked at karyotyping and
smoking combined with caffeine delermined that:when the
analyses wete stratified aceording to the results of kary-
otyping, the ingestion of moderale or high levels of caffeine
was found Lo be associated with an excess risk of sponta-
neous abortion when the fetus had a normal ot unknown
karyotype but not when the fetal karyotype was abnor-
mal. 14

Sa, as was discpssed and brefly mentioned about dos-
ing. a “recent meta-analysis suggests that the risks for
miscarriage and fetal growth retardation mcrease only with
daily doses of caffcine above 150 mg/d, equivalent io six
typical cups of coffee a day.™'5 Also, “therc is a small bul
statistically significant increase i the risks for spontancous
abortion and low birth-weight babies in pregnant women
consuming =150 mg caffeine per day.'® And, in another
stdy, “drinking > or = 3 cups of tea or coffee was associ-
ated with elevated risks of spontaneous abortion, If

Caffeine itself does not appear to be teratogenic. But,
caffeine can potentiatesic) the teratogenic etfect of other
substances, such ag tobacco, aleohod, and acts synergisti-
cally with emgolamine and propranolol to  induce
materng-fetal vasoconstrictions leading to malformations
induced by ischemia 748

Seme Tactors in addition to dosing seem 1o be; “daily
consumption of more than 150 mg of catfeine, abderninal
trauma, infection and fever during pregnancy.”!?

Interestingly, rat sudies have demonstrated that “as soon
as the quantity of caffcine is divided over the day, as is the
case for human consumption, the teratogenic offect of caf-
feine disappears in rodents.”™ In animals, caffeine can
“mduce long-term consequences on sleep, locomotion,
fearning abilites, emotivily and anxiely, whereas, in chil-
dren, the effects of early exposure to colfes and caffeine on
hehavior are not clearly established.™™ These anthors sug-
gest, “pregnant mothers should be advised to limit their
coffee and catfeine inlake o 300 my callzinefday {i.c. 2-3
cups of coffee or 2.5-3 T of coke) especially becamse of the
increase of caffeine half-lile during the third rimester of
pregnancy and in the neonate.”* Animal studics are ¢flen
wsed o determine satety as in this study that stated: “caf-
feine intake before and during pregnancy was associated
with an increased risk of fetal lose, supporting the US Food
and Drug Administration recommendaizon 1o pregnant
women, largely based on animal studies, to reduce their

caffcine intake, "2/

Still, the Izgman debate continues: “despite {sic) inten-
sive surveillance, we found no evidence that moderate
caffeine use increased the risk of spontaneous abortion,
intraunterinic growth retardation, or microcephaly afier
accounting for other risk factors. 22 With “heavy caffeine
consumers who decreased their caffeine intake early in
pregnancy had a risk of spontaneous abortion sirmilar to that
of nonconsumers, =

We looked at risk in relaton to a woman’s age, preg-
nancy history, weighi, education. prenatal DES exposure,
cigarette smoking, use of calfeinated and aleoholic bever-
ages, marijuana, cigarette smoking by baby’s father, and
other variabtes. None of these factors was definitely associ-
ated with exly pregnancy loss. Still, “the possibility of real
effects cannot be excluded and deserves further study. ™
Monkeys are often used to test teratogenic effects inclnding
this stady that demonsirated: in-uere exposue to methylx-
anthines {caffeine and/or its major metabolite theophylline)
adversely affects pregnancy outcome in the monkey. &

Although we s animal studies that point to potential
issues such as facial clefts in rats given high dosages of caf-
feine, there d o be mixed evidence for human
teraiogenicity.”® In a summary of a fow large and well
Jone stadies; “congenital mallormations were examined in
studies of 12,000 women at Harvard {coffee and tea only),
and smaller studies a1 Boston University, Fintand and
Tohokn University in Japan {only (.5% of Japanese wornen
are heavy cofflec drinkers, and tea was not considered). A
2nd group of anatyses exammext low birth weight, at Loma
Linda, Harvard, Ottavws, Scaule and elsewhere. Only |
study, which controlled for micotine but not education,
weight or alechol, found significantly lower birth weight in
12 wormen who consumed 30K mg caffeine daily. Preterm
birth was not increased in 2 studies. Spontaneons abortion
was more likely in 2 studies, the Japanese study with k-
tations noled above, and the Yale study, which found a
higher probability of 2nd trimester miscamriage for both caf-
feine and aleohol drinkers. These studies apparently
prompted the FDA (o issue a new statement clearing caf-
fine, as currently used in foods, of healih risk."2?

Interestingly, thers may also be o correlalion o a
women’s pregnancy history where heavy catfeine use and
previous miscarriage may predict future spontaneous abor-
tion.Z? In a quite large study of’ 9,921 healthy pregnant
women with a gestational age after 24 weeks, (sic) the
women whi drank more than 5 cups of coffee per day had
a high incidence of lmpending abortion, premature labor,
and femses small for gestational age. The heavy coffec
drinkers among the pregnart women had high rates of
spontanecus abortion, chromoscrmal gbnormality and con-
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seniial muolti-anomalies. However, we would like i stress
that the mutiple socioeconomic variables might be more
important than any direct effect of caffeine.”® 5o, yat
again bere lies the complexity of a compendinm of factors
that may contribute to possibie teratogenic andfor sponta-
neous abortion effect of caffeine.

Back, 10 the high cnergy dnnks and we find a study thai
states “Red Bull Energy Drink significanty improved aer-
obic endurance (maintaining 63-75% max. heart rage) and
angerobic performance (maintaining max. speed) on cycle
ergometers. Significant improvements i mental perfor-
mance included choice reaction Ume, concentraticn
(numher cancellation) and memory (immediate recall),
which reflected increased subjective alertness. These con-
sistent and wide ranging improvements in performance e
interpreted as reflecting the effects of the combination of
ingredients.”®

Huimans have had a long association with cafleine for
performance enhancemcnt. As we arguably continue to
look for additions]l ways to increase our daily performance
we need (0 heware that caffeine may camse teratogenic
effects and spontaneous abortion when used in high doses
{above 300 mg). T suggest that pregnunt women and
women who have the potential of becoming pregnant mon-
itor their caffeine consumption and either climinate catfeine
or limit & less than three cups (150 mg) per day.
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