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PECO Questions for Reproduction and Developmer

For [population], is caffeine intake above [dose], compared
to intakes [dose] or less, associated with adverse effects
on reproduction and development outcomes?

Population Healthy Adults | Healthy PregnantVomen

Exposure > 400 mg/day > 300 mg/day*

Comparator X nnn YIkRIKeéonn YIkRIEEF

Outcome Adverse reproductive or developmental effects

Example: For healthy pregnant women, is caffeine intake above 300 mg/day, compared
to intakes of 300 mg/day or less, associated with adverse effects on fetal growth?




Characterization dbata: Reproduction and Development Outcol

Numberof studies 58 included; 36 excluded

Study types A Mostly observational studieg&ohort and caseontrol)
A Only three randomizedontrolled trials
Populations Adults; PregnantVomen
Exposure A Primarily selreported intake (e.g., food frequency questionnaires) of

coffee, tea, soda, and chocolate
A Categorical groupings (e.g., <13,1>3 cups/day caffeinated beverag
A Most exposures studied were below the comparator

Outcome A Fecundability and infertility, spontaneous abortion, recurrent
(Endpoints) miscarriage, stillbirth, preterm birth, fetal growthirth defects,
OKAf RK22R 0SKI@BA2NE OKAf RKZ22R



Fecundabilitand Fertility

Fertility and Fecundibility

Hatch et al. 2012 - time to pregnancy >
Taylor et al. 2011 - time to pregnancy »
Male Reproductive Parameters
Jensen et al. 2010 - semen quality measures ) 2 LOEL NOEL
Paton et al. 2010 - salivary testosterone o : : s
Schmid et al. 2007 - sperm DNA damage > — —  Range
Sobreiro et al. 2005 - semen quality measures > ‘ <o > -
Highest quality Lowest2 quality
Other (+2) )
Chavarro et al. 2009 - ovulatory disorder infertility > i  Comparator
; i (Nawrot et al., 2003)
Kinney et al. 2006 - age at menopause > :

0 100 200 300 400 500 600 700 800 900 1000
Daily caffeine consumption (mg/day)

ConclusionComparator o400 mgcaffeine/day in healthy adults is an acceptable
Intake for fertility, fecundabilityand male reproductive endpoints



Spontaneous Abortion

Spontaneous Abortion
Giannelli et al. 2003 - SA
Karypidis et al. 2006 - SA (CYP1B1 432 Val/Val genotype) O
Karypidis et al. 2006 - SA (CYP1B1 Leu/Leu or Leu/Val genotypes) >
Maconochie et al. 2007 - SA >
Rasch 2003 - SA >
Savitz et al. 2008 - SA (16 weeks gestation) >
Savitz et al. 2008 - SA (4 weeks gestation) > LOEL NOEL
Signorello et al. 2001 - SA (CYP1A2 above median) — & [ ] =
Signorello et al. 2001 - SA (CYP1A2 below median) > > > =
Signorello et al. 2001 - SA (fast acetylators) ) - - Rangs
Signorello et al. 2001 - SA (slow acetylators) Highgq:a-ll;t; ----- I: ;vTes;quality
Wen et al. 2001 - SA (after nausea) >» (+2) (-2)
Wen et al. 2001 - SA (all) —— i Comparator
Weng et al. 2008 - SA, reduced/no change in consumption > . (Nawrotetal, 2003)
0 100 200 300 400 500 600 700 800 900 1000
Daily caffeine consumption (mg/day)

ConclusionComparator of 300mg caffeine/day in pregnant women is acceptable &
Intake that would not be associatedth significantconcern for spontaneous abortior



Preterm Birth

Preterm Birth and Gestational Age ' LOEL NOEL
Bakker et al. 2010 - preterm birth o ) ® -
_ > » =
Bech et al. 2007 - gestation length 1 — — Range
_ ‘ <---- >
Bracken et al. 2003 - preterm birth ) Highest quality Lowest quality
(+2) (-2)
Clausson et al. 2002 - gestation length > | Gomparsior
:  (Nawrot et al., 2003)
Maslova et al. 2010 - preterm birth ) :

0 100 200 300 400 500 600 700 800 900 1000
Daily caffeine consumption (mg/day)

ConclusionComparator of 300mg caffeine/day in pregnant women is acceptable .
an intake that would not be associated with significant concermpfeterm delivery



Fetal Growth

Fetal Growth

Bakker et al. 2010 - birth weight

Bakker et al. 2010 - SGA

Balat et al. 2003 - birth weight

Balat et al. 2003 - placenta weight & diameter, newbom length, head circumfersnce
Bech et al. 2007 - birth weight )

Bech et al. 2015 - birth weight

Bech et al. 2015 - SGA

Bracken et al. 2003 - IVGR, birth weight

CARE Study Group 2008 - IUGR, birth weight

Chen et al. 2014 - combined low birth weight, IUGR, SGA
Clawszson et al. 2002 - birth weight

Grosso et al. 2001 - IUGR

Hoyt et al. 2014 - SGA

@ «——»r-

Higihest quality Lowes] quality

Infante-Rivard 2007 - SGA 2] )

@rskou et al. 2003 - high birth weight
Sengpiel et al. 2013 - IUGR, SGA
Vik et al. 2003 - SGA >

0O 100 200 300 400 500 600 700 800 900 1000
Daily caffeine consumption (mg/day)

»>

|1
Ivlﬁ

Comparator
(Mawrot et al., 2003)

ConclusionComparator of 300mg caffeine/day in pregnant women is acceptable
Intake that would not be associated with significant concerrfdtal growth



Birth Defects

Birth Defects

b 4

Benedum et al. 2013 - spina bifida

Browne et al. 2007 - cardiovascular malformations
Browne et al. 2011 - anotia/microtia

Browne et al. 2011 - craniosynostosis

Browne et al. 2011 - diaphragmatic hernia

Browne et al. 2011 - esophageal atresia

Browne et al. 2011 - omphalocele

Browne et al. 2011 - small intestinal atresia

Chen et al. 2012 - limb deficiencies (all isolated, transverse)| s
Chen et al. 2012 - limb deficiencies (isolated longitudinal, longitudinal preaxial, multiple congenital anomaly),
Collier et al. 2009 - cleft lip

Collier et al. 2009 - cleft palate

De Marco et al. 2011 - neural tube defects
Johansen et al. 2009 - cleft lip

Johansen et al. 2009 - cleft palate

Kancherla et al. 2014 - choanal atresia

Miller et al. 2009 - anorectal atresia s i . <
Mongraw-Chaffin et al. 2008 - cryptorchidism i (&)
Schmidt et al. 2009 - anencephaly

Schmidt et al. 2009 - encephalocele

Schmidt et al. 2009 - neural tube defects

Schmidt et al. 2009 - spina bifida >

0 100 200 300 400 500 600 700 800 900 1000
Daily caffeine consumption (mg/day)

LOEL NOEL

y
\A
v
|v

=

Range

Highest quality Lowest quality
(+2) (-2)

Comparator
(Nawrot et al., 2003)

ConclusionComparator of 300mg caffeine/day in pregnant women is acceptable
an intake that would not be associated walgnificant concerifor birth defects




Reproductive Studies (A-J) - Risk of Bias

Evaluation of Individual 77
Study Quality (Risk of Biz v

AOverall low risk of bias ——

ACommon study limitations:
o Difficult to fully account o
for pregnancy signal im0

(Q4 Confounding) ol 20

o Caffeine exposure N
assessment (Q8 and Q11) | awswewee 88

+1: Probably low
| | | -1: Probably high




Factors thatncreasear Decreased Confidenagthe
Bodyof Evidencdyy Endpoint

No. of Initial Overall Indirectness Magnitude Confounding Consistency Final
Studies Confidence RoB Was the study Strength of Were plausible Were findings Confidence
. Domainbased designed to effect (when confounders that consistent in .
Rating evaluation of evaluate the effect observed  would change the ~ demonstrating Rating
Endpoint Based on study risk of bias per PECO? below the observed effect effects or lack of  What is the overall
type and study OH ATRoBtoFc))I comparator) accounted for?  effects at or below rating when factors
features (OHAT, 2015) the comparator that increase or
(OHAT, 2015) ' decrease
confidence were
considered
Fertility, fecundability
and male reproductive 7 Moderate 13} 13 T T 13} Moderate to high
measures
Spontaneousbortion 8 Moderate 1) ) Q k @ @ Moderate
Recurrentmiscarriage 4 Moderate T 13 T T K Moderate to high
Stillbirth 4 Moderate 13} M T T T Moderate
Pretermbirth and .
gestational age 5 Moderate 13} 1y T T 13} Moderate to high
Fetalgrowth 14 Moderate ) M @ @ T Moderate to high
Birth defects 11 Moderate 13} 13 T T 13} Moderate
y increased confidence - no change to confidence @ decreased confidence 11




Developing Conclusions for the Outcome:
Integrationof Weight of Evidence Considerations

Summary of Spectrum of Data and Endpoint . Outcome
. Level of Adversity .
Range of NOELs Conclusion Conclusion
. Population Number of points Level of
Outcome/ Endpoint Comparator . (LOELs}* . . . Importance of .
(all healthy) for comparison Comparator is Comparator is Comparator is . Confidence Comparator
mg/day . Type of effect effect in _
too high acceptable too low . . Conclusion
decision making
Reproductive and Developmental
Fecundibility, Fertility and 240- 2800 . . . Moderate to
400 d Adult b cl I Med High
Male Reproductive me/day Hies {2308) X X X nica edium/Hig High i
. Pregnant 200- 2500 - .
Spontaneous abortion 300 mg/da 14 X X X Clinical High Moderate
P g/day Women (100-500) & i
Recurrent miscarriage 300 mg/day Pregnant 4 100-300 X X Clinical High Mode-rate to 400 mg/day
Women (151-301) High acceptable for -
>
Stillbirth 300 mg/day resnant 5 >380 X X Clinical High Moderate adults
Women (300-700) i
Pret birth and -
re er‘m irth an 300 mg/day Pregnant 5 300-540 X X Clinical Medium/High Mode'rate to
gestational age Women (None) High 300 mg/day [
Fetal growth 300 mg/day Pregnant 17 300- 2500 X X X Clinical Medium/High Mode-rate to acceptable for
Women (25-775) High oregnant women F
Birth defects 300 mg/day Pregnant 22 130- 2500 X X X Clinical High Moderate
Women (10-405) i
>
Childhood cancers 300 mg/day Pregnant 4 2285 Insufficent data to develop conclusion Clinical High N/A
Women (95-2332) i
Childhood behavior 300 mg/day Pregnant 3 300- 21000 Insufficent data to develop conclusion Clinical High N/A
Women (None)




WOoEConclusion: Reproduction and Development

Pregnant Women:

Whenthe weight of evidence wasonsidered, 300ng caffeine/day
was generally without significant concern for associations with
adverse reproductive and developmental effects
A For some endpoints (fetal growth and spontaneous abortion)
comparatormay behigh,but evidence base contains uncertainties

A Difficulties in evaluating this evidence arose from:

Consideration of biological relevan@sarth weight changes
Inability to fully account for th@regnancysignal




WOoEConclusion: Reproduction and Development

Healthy Adults:

The comparator of 400 mg/day of caffeine was found to be an
acceptable intake level that was not associated with concern
for fertility andfecundabilityendpoints:

o Time to Pregnancy
o0 Male Reproductive Parameters
o0 Ovulatory Infertility
o0 Age at Menopause



Future Research Considerations

A Further evaluation of prenatal caffeine exposure and childhood cance

Almprove assessment of the pregnancy signal

A ldentify sensitive subpopulations

A Optimize exposure assessment to minimize measurement error
(major challenge for observational study designs)



