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Peter F. Infante Consulting, L.L.C.

   Virginia 

     Phone: (571) 
e-mail: pinfante@starpower.net

August 30, 2018

Ms. Monique Vela
Office of Environmental Health Hazard Assessment
P.O. Box 4010
Sacramento, California 95812-4010

Re: Proposed Adoption of New Section Under Article 7: No
Significant Risk Levels Section 25704: Exposures to Listed
Chemicals in Coffee Posing No Significant Risk

Dear Ms. Vela:

I wish to comment on the above-mentioned document in
reference to OEHHA’s interpretation of the International Agency
for Research on Cancer (IARC) 2016 review of drinking coffee as
related to cancer risk that was published as IARC Monograph 116
in 2018 (IARC 2018). I will focus my comments on the relationship
of maternal coffee consumption and risk of childhood leukemia.

First, I would like to present you with an overview of my
credentials and qualifications. I have 49 years of experience as
an epidemiologist. My work includes employment as a senior
epidemiologist with various governmental agencies, including
three years with the National Institute for Occupational Safety
and Health (NIOSH) and 24 years with the Occupational Safety and
Health Administration (OSHA). During my time at NIOSH, I
conducted epidemiological studies related to a number of
carcinogens found in the workplace, including benzene, beryllium
and vinyl chloride. I was the lead author on the first cohort
study to demonstrate a significant association between benzene
exposure and leukemia. The findings of this study led OSHA in
1977 to promulgate an Emergency Temporary Standard (ETS) to
reduce occupational exposure to benzene. During my 24 years at
OSHA, I played a major role in determining cancer risks to
workers during the development of standards for a number of toxic
substances, including asbestos, arsenic, benzene, 1,3-butadiene,
cadmium, ethylene oxide, formaldehyde, and methylenedianiline
(MDA). I have served as an expert consultant in epidemiology for:
the National Toxicology Program’s (NTP) Report on Carcinogens



(RoC); for Working Groups of IARC; the EPA Science Advisory Board
(SAB) Chemical Assessment Advisory Committee; and as an expert on
cancer risk from exposure to asbestos and asbestos substitutes
for the World Trade Organization (WTO) in Geneva, Switzerland. I
have testified before the U.S. Congress on numerous occasions
about chemical pollution and the causes of cancer. I have over
100 publications in peer reviewed scientific journals, and have
published specifically on the subjects of adult and childhood
leukemia, dietary supplements and child growth and development. I
am currently the Managing Member of Peter F. Infante Consulting,
LLC, an organization dedicated to occupational and environmental
health. I am a Fellow of the American College of Epidemiology and
the Collegium Ramazzini. My Curriculum Vitae is attached and
provides additional information about my training, education,
publications, presentations, experience and advisory positions
related to my occupational and environmental health activities.

I also wish to disclose that I have provided expert
consultation and testimony at the request of the Council for
Education and Research on Toxics (CERT) in the Proposition 65
case related to coffee consumption and risk of cancer.

OVERVIEW OF THE IARC EVALUATION OF MATERNAL COFFEE
CONSUMPTION AND RISK OF CHILDHOOD LEUKEMIA 

The OEHHA Initial Statement of Reasons (June 2018, page 11)
states that “coffee .... has not been found to increase the risk
of any cancers” based on the IARC (2018) review. This statement
is clearly contradicted by the IARC review of studies related to
maternal coffee consumption and childhood leukemia. It is also
contradicted by the results of a large study published subsequent
to the IARC review. 

In its review of the five studies it ultimately relied upon
to evaluate the relationship between maternal coffee consumption
and childhood leukemia, IARC (2018) reported statistically
significant elevated risks for three studies (Bonaventure et al.
2013; Orsi et al. 2015; Menegaux et al. 2005) and a non-
statistically significant elevated risk for ALL (OR = 1.4) and
AML (OR = 1.4) in a fourth study (Menegaux et al. 2007), but for
which IARC noted a limitation in sample size related to AML. See
Table 1 (attached). Only the fifth study (Milne et al. 2011) did
not demonstrate an “overall” elevated risk of childhood leukemia,
but it did demonstrate a significantly elevated risk of ALL with
chromosomal translocations among mothers who consumed > 2
cups/day. This latter observation was not pointed out by IARC. 
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As shown in Table 1, several strengths and no limitations
were reported for the Bonaventure et al. 2013 and Orsi et al.
2015 studies; for a third French study (Menegaux et al. 2005),
several strengths and only a single limitation was mentioned,
e.g., use of hospital controls, with no further comment on how
this controls selection may have biased the results [Note: In my
opinion hospital controls are not an issue in this study; if
OEHHA accepts the IARC comment regarding hospital controls as a
potential weakness, it should offer an explanation to support
this opinion.] The fourth study (Menegaux et al. 2007),
demonstrated ORs of 1.4 (non-significant) for both ALL and AML in
the presence of several study strengths and according to IARC
only a single study limitation, e.g., small sample size for AML
cases. This IARC comment is suggesting the study shows increased
risk but lacked adequate statistical power to evaluate
statistical significance for AML. Only the fifth study (Milne et
al. 2011) could be considered null for overall results, but even
this study demonstrated a statistically significant association
with ALL cases accompanied with chromosomal translocations.
Therefore, the IARC review of individual studies indicates that
3/5 studies demonstrate statistically significant associations
between maternal coffee consumption and childhood leukemia, the
fourth study indicates elevated risks (ORs = 1.4) for both ALL
and AML that were not statistically significant, with the fifth
study being null for overall results, but not for children with
ALL accompanied with chromosomal translocations. In its
conclusion, however, IARC (2018, p. 418) states that there was a 

“lack of consistency among the findings of the studies,
particularly for those conducted within the same country by
the same group, led the Working Group to evaluate the
evidence for this site as inconclusive.” 

This conclusion belies the IARC evaluation based on individual
studies as presented in IARC 2018, pp 293-296). The first four
studies relied upon by IARC were conducted in France. Three
demonstrate statistically significant results (Menegaux et al.
2005; Bonaventure et al. 2013; Orsi et al. 2015), with two
demonstrating significant dose-response relationships (Menegaux
et al. 2005; Bonaventure et al. 2013). The fourth French study
(Menegaux et al. 2007) indicated an elevated risk of childhood AL
and an increase in risk by maternal coffee consumption that did
not achieve statistical significance. See Table 1. I fail to
understand how the results from the four French studies represent
“inconsistent results,” nor does IARC (2018) offer an
explanation. It is clear that IARC has not correctly summarized
its own evaluation of the individual study results. The studies
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clearly demonstrate an elevated risk of childhood leukemia that
is a reflection of ALL which comprises approximately 80% of
childhood leukemia (Belson 2007). 

In spite of the contradiction in evidence between the review
of individual studies and its summary of the results for maternal
coffee consumption and child leukemia, IARC placed coffee
consumption in “category #3, e.g., “not classifiable as to its
carcinogenicity to humans.” If IARC was convinced that coffee
consumption had a protective effect against cancer, it would have
placed coffee consumption into Category #4, e.g., “probably not
carcinogenic to humans.” 

Subsequent to the IARC 2016 review, a study on coffee
consumption and childhood leukemia was published that included
data pooled from all of the previously published studies, plus
two studies not previously published (Milne et al. 2018). This
study demonstrates a statistically significant increase in the
risk of childhood ALL associated with maternal coffee consumption
of >2 cups/day. The study also demonstrated a significant dose-
response relationship. See bottom entry to Table 1. The authors
concluded that the findings were unlikely due to selection or
recall bias, or chance. Dose-response analyses also indicate that
any major exposure confounding was unlikely to have affected the
results. There are no other data that contradict the findings
from this study because the analyses pooled data from all
previous studies. Information, not reviewed by IARC, on
biological plausibility for maternal coffee consumption to cause
childhood leukemia supports the association. 

Results of quantitative cancer risk assessment (QRA)
indicate a childhood leukemia risk level associated with maternal
consumption of 1-2 cups/day that is considered unacceptable to
the State of California. Thus, the epidemiological literature
provides evidence of a strong association and significant dose-
response between maternal coffee consumption and childhood
leukemia that is biologically plausible, as discussed below, with
a risk level considered significant by the State of California.

A. EPIDEMIOLOGICAL STUDY RESULTS

IARC noted increased risks of childhood leukemia in
association with maternal coffee consumption during pregnancy. 
In its review, IARC identified seven case-control studies
reporting results of the association between maternal coffee
consumption during pregnancy and risk of childhood leukemia in
the offspring (IARC 2018, p. 294). “The Working Group considered
that the earliest two studies (Ross et al. 1996; Petridou et al.
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1997) were of limited quality due to low participation rate and
uninformative coffee consumption categories” (IARC 2018, p. 418). 
Of the five studies that IARC considered to be of sufficient
quality for analysis (Menegaux 2005, Menegaux 2007, Milne 2011,
Bonaventure 2013, Orsi 2015), all reported statistically
significant increased risks of childhood leukemia in association
with maternal coffee consumption during pregnancy (Table 1). All
four studies that evaluated cigarette smoking demonstrated the
highest risk of childhood leukemia among nonsmoking mothers. So
the studies do not appear to be confounded by cigarette smoking.

The largest case-control study evaluated by IARC
(Bonaventure et al. 2013) that included 764 children diagnosed
with acute leukemia (648 cases of ALL and 101 cases of AML),
demonstrates a significant dose-response for childhood ALL and
AML separately by maternal coffee consumption during pregnancy.
No association was observed between alcohol consumption, nor with
cigarette smoking and childhood acute leukemia (AL), both of
which are recognized to have adverse consequences to the
developing fetus. As pointed out by IARC (2018):

“The adjusted odds ratios (95% CI) for > 2 cups/day for AL,
ALL, and AML were 1.6 (1.2–2.1), 1.5 (1.1–2.0), and 2.4
(1.3–4.3), respectively, with P values for trend of < 0.001,
0.0027, and 0.002, respectively. “[Strengths included the
use of population-based controls, standardized
questionnaires, adjustment for a range of confounders,
presentation of results for ALL and AML separately, and
assessment of an exposure–response relationship.]”  

No limitations to the study methodology and analyses were
identified. Thus, IARC (2018) pointed out the strengths of the
study demonstrating an elevated risk of both ALL and AML and
significant dose-responses for both types of childhood leukemia
separately, and did not list a single limitation. 
 

Orsi et al. (2015) reported results from the ESTELLE study,
a nation-wide French population-based case–control study of
childhood malignancies. In this study, 747 children newly
diagnosed with leukemia in 2010 and 2011 (including 636 ALL, 100
AML, and 11 unspecified) were identified by the investigators.
Controls (n = 1,421) were children free from cancer selected 
using  random digit dialing (RDD) and a quota sampling method;
the latter was applied to ensure their age and sex distributions
were comparable to the case group and the French population. Data
on maternal coffee intake, and other factors recognized to have
adverse consequences on the developing fetus during pregnancy
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were collected during a standardized telephone interview. No
association was observed between alcohol consumption, nor with
cigarette smoking and childhood acute leukemia (AL). As stated by
IARC (2018):

“Maternal coffee consumption was not found to be associated
with AL overall .... while for ALL, the OR for > 2 cups/day
was 1.3 (95% CI: 1.0–1.7). [Strengths included the use of
population-based controls, a standardized CATI interview,
adjustment for a range of confounders, presentation of
results for ALL and AML separately, and assessment of the
exposure–response relationship. P values for trend were not
provided, however.]”

No limitations to the study methodology and analyses were
identified. Thus, IARC (2018) pointed out the strengths, and
again did not point out a single limitation to a study
demonstrating a statistically significant elevated risk of
childhood ALL in relation to maternal coffee consumption.

Menegaux et al. (2005) conducted a study including 280 incident
cases of childhood AL from hospitals in Paris, Lille, Lyon, and
Nancy. Controls comprised 288 children admitted to the same
hospitals as the cases, mainly with orthopaedic conditions.
Recruitment was stratified by age, sex, hospital, and ethnic origin.
Maternal coffee intake during pregnancy was assessed by face-to-face
interview using a standardized questionnaire. As stated by IARC
(2018), the adjusted odds ratios (95% CI) for # 3 cups/day, 4–8
cups/day, and > 8 cups/day for acute leukemia (AL) 
were 1.0 (0.7–1.5), 2.1 (1.2–3.8), and 2.8 (0.9–8.1), respectively,
compared with non-drinkers (P-value for trend, < 0.05). Positive
associations were also seen for both ALL and ANLL (acute non-
lymphocytic leukemia), although results for the latter were
imprecise. As stated by IARC (2018):

“For ALL, the corresponding odds ratios and 95% CIs were 1.1
(0.7–1.8), 2.4 (1.3–4.7), and 3.1; for ANLL they were 1.6
(0.6–4.3), 2.8 (0.7–10.4), and 3.0 (0.3–35.1). [Strengths
included standardized interviews, adjustment for a range of
confounders, presentation of results for ALL and ANLL
separately, and assessment of exposure–response relationship.
The study was however limited by the use of hospital-based
controls and the modest sample size for ANLL.]” 

Thus, in the presence of many strengths and a limited sample size,
IARC (2018) again acknowledged the significant dose response between
maternal coffee consumption and childhood leukemia. [Note: In my

6



opinion, the use of hospital controls is not a limitation in this
study. The selection of patients from the orthopaedic department for
controls, e.g., they were not admitted for a condition that could
be related to leukemia, makes it less likely that there may have
been bias in the controls selection.]

Menegaux et al. (2007) conducted a second study of 470 incident
cases of childhood acute leukemia (AL) including 470 cases of ALL
and 62 cases of AML and 567 controls. Cases were diagnosed between
1995 and 1998 in 14 regions of France, and identified through the
National Registry of Childhood Blood Malignancies (NRCL). Controls
were recruited by RDD and frequency-matched to cases on age, sex,
and region. Mothers completed a standardized self-administered
questionnaire that asked about a range of exposures, including
coffee consumption, during pregnancy. The overall AL OR = 1.5 (95%
CI = 0.9-2.4), the ALL OR = 1.4 (95% CI = 0.9-2.4) and the AML OR
= 1.4 (95% CI = 0.5-4.4). Though elevated, none of these results
achieved a level of statistical significance. However, maternal
coffee consumption of > 3 cups/day during pregnancy was associated
with a significantly elevated risk of AL for in children whose
mothers were non-smokers, AL OR = 1.9 (95% CI = 1.0-3.5). [Note:
This latter observation was highlighted by the authors of the study,
but not cited in the IARC (2018) review.] Regarding strengths and
limitations to the study, IARC stated:

“Strengths included use of population-based controls,
standardized questionnaires, adjustment for a range of
confounders, presentation of results for ALL and AML
separately, and assessment of the exposure–response
relationship. The modest sample size for AML was a
limitation.]”

Thus, IARC (2018) mentioned several strengths of the study and only
a single limitation related to sample size for AML. [Note:
consideration of sample size is related to type II error, e.g., the
ability of a study to demonstrate an association if in fact one
exists. Therefore, IARC seems to be implying that the lack of an 
association between coffee consumption and AML in the study may be
due to the small sample size.]

Milne et al. (2011) conducted a population-based case–control
study in Australia that included 337 incident cases of childhood ALL
and 697 controls recruited by nationwide RDD. Controls were
frequency-matched to the cases on age, sex, and state of residence.
Maternal coffee intake during the last 6 months of the index
pregnancy was assessed by FFQ, and reported in cups/day. As reviewed
by IARC (2018), no overall association between maternal coffee
consumption and risk of ALL was observed. See Table 1. [Note: not
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pointed out in the IARC review was the observation that among
mothers who consumed > 2 cups of coffee per day whose children had
ALL with chromosomal translocations, the OR = 2.55 (95% CI 1.04 -
6.22). 

B. IARC DID NOT FOLLOW ITS OWN PROCEDURE IN ITS REVIEW OF META-
ANALYSES OF MATERNAL COFFEE CONSUMPTION AND CHILDHOOD LEUKEMIA

IARC (2018, p. 296) noted that “three meta-analyses of the
association between maternal coffee consumption and childhood
leukemia have been conducted, and all reported elevated risks with
higher levels of maternal coffee intake (Milne et al. 2001; Cheng
et al. 2014; Thomopoulos et al. 2015.).” IARC then reported results
only for the most recent meta-analysis (Thomopoulos et al. 2015) and
noted that it “included all studies published to date” and further
stated:

“high maternal coffee intake during pregnancy was positively
associated with AL (acute leukemia) overall, ALL and AML, with
summary odds ratios (95% CI) of 1.57 (1.16 - 2.11), 1.42 (1.22
- 1.68), and 1.81 (0.93 - 3.53), respectively” (IARC 2018, p.
296).

Thus, the IARC review of meta-analyses clearly acknowledges that the
relationship between maternal coffee consumption and childhood
leukemia is statistically significant for both ALL and AML in the
Thomopoulos et al. (2015) study. However, IARC then offers the
following comment on the Thomopoulos et al. (2015) study:

“The most recent meta-analysis of this association reported an
overall increased risk for high levels of coffee consumption,
but was limited by the fact that the highest exposure level
varied widely across studies (from $ 4 times per week to $ 8
times per day)” (IARC 2018, p 418).

IARC was wrong to reject the study results because the high maternal
coffee consumption category combined data from two studies that
defined high intake as either > 4, or more > 8 cups per day. In its
classifications of carcinogens, IARC determines cancer hazard 
identification, not quantitative cancer risk. As recently explained
by IARC:

 “The IARC Monographs program is explicit about the difference
between hazard identification and risk assessment on its
website” (IARC January 2018). 

Therefore, the combination of high coffee consumption categories in
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the Thomopoulos et al. (2015) meta-analysis indicates an increase
in risk of childhood ALL with high coffee intake compared to no
coffee intake. This qualitative exposure-response does not need to
account for the amount of coffee consumed for those categorized in
the high coffee consumption category in order to determine cancer
hazard. It is only important when determining childhood leukemia
“risk.” Further, as stated by the authors, 

“the association with ALL was also linear (P for non-linearity
= 0.24) (Fig. 3b) and the following frequencies of consumption
yielded statistically significant results when compared to
non-drinkers: 1-2 cups/day, 2-3 cups/day, 3-4 cups/day, 4-8
cups/day” (Thomopoulos et al. 2015). 

The study demonstrates a linear relationship between the amount of
maternal coffee consumption and childhood ALL. Thus, IARC is wrong
on two accounts; first, it did not follow its own procedures for
cancer hazard identification; second, it did not mention, or
discuss, the linear relationship between maternal coffee consumption
and childhood ALL that was demonstrated in the Thomopoulos et al.
(2015) meta-analysis.

C. THE MILNE ET AL. 2018 POOLED DATA ANALYSIS STUDY SUPERCEDES META-
ANALYSIS RESULTS

The recently published Milne et al. (2018) study using
underlying data from all of the previously published studies, as
discussed in detail below (“Section E”), may be considered 
preferable to meta-analysis based on previously-published results,
because it refined maternal coffee consumption categories from some
earlier studies and contains more cases (N = 2,552) than all
previous studies combined. It clearly demonstrates a significant
dose-response between maternal coffee consumption and childhood ALL. 

D. RESULTS OF FOUR META-ANALYSES ON MATERNAL COFFEE CONSUMPTION AND
CHILDHOOD LEUKEMIA

Four meta-analyses have been published regarding maternal
consumption of coffee during pregnancy and childhood leukemia.
 

The earliest meta-analysis (Milne et al. 2011) based on three
case-control studies, reported a statistically significant increased
risk of childhood leukemia from maternal consumption of more than
3 cups of coffee per day, OR = 1.67 (95% CI = 1.2-2.33). Among
nonsmoking mothers who consumed > 3 cups/day, the risk was even
higher, OR = 2.32 (95% CI 1.51-3.57), with a dose-response
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relationship. Interestingly, the authors observed no change in risk
for equivalent consumption of coffee among mothers who smoked
cigarettes, OR = 1.01 (95% CI 0.77-1.33), indicating that the
greater than doubling of the risk of childhood leukemia from high
maternal consumption of coffee during pregnancy is unlikely the
result of confounded by smoking. 

A meta-analysis published by Chinese investigators in 2014,
(Cheng et al. 2014) based on seven case-control studies, also
reported an increased risk of childhood leukemia in association with
high maternal coffee consumption, OR = 1.72 (95% CI 1.37-2.16). 
Comparing the highest level of consumption with non-lowest
consumption of coffee, significantly increased risks were observed
for both childhood ALL, OR = 1.65 (95% CI 1.28-2.12) and AML, OR =
1.58 (95% CI 1.20- 2.08).
  

A meta-analysis published in 2015 by Greek researchers
(Thomopoulos et al. 2015) based on eight case-control studies,
reported a greater than 50% increased risk of childhood leukemia
comparing highest verses never-lowest maternal consumption of coffee
during pregnancy (OR 1.57 (95% CI = 1.16-2.11). The authors’
concluded: 

“Our findings confirm the detrimental association between
maternal coffee consumption and childhood leukemia risk....”

The most recent meta-analysis, published by Chinese researchers
(Yan et al. 2015; 2016) reported an increased risk of childhood
acute lymphoblastic leukemia in association with maternal
consumption of coffee during pregnancy (OR 1.44, 95% CI 1.07-1.92). 

E. EPIDEMIOLOGICAL STUDY RESULTS PUBLISHED SUBSEQUENT TO IARC 2016
REVIEW PROVIDE STRONG EVIDENCE OF AN ASSOCIATION BETWEEN MATERNAL
COFFEE CONSUMPTION AND CHILDHOOD LEUKEMIA

Since the IARC 2016 review of studies regarding maternal
consumption of coffee during pregnancy and childhood leukemia, an
important study regarding the association has been published. In
2018 (Milne et al. 2018), researchers from the Childhood Leukemia
International Consortium, published a study in which they
investigated the effects of maternal consumption of coffee (and tea)
during pregnancy on childhood acute lymphoblastic leukemia. The
investigators pooled individual data (published and unpublished)
from eight case-control studies that had been conducted in four
countries, e.g., Australia, France, Greece and the United States.
The investigators were provided with the original data which allowed
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them to convert coffee consumption data that had been analyzed in
various formats into cups per day, resulting in fractions of cups
per day for all studies. For purposes of analysis, coffee
consumption was then categorized into 0, >0-1, >1-2, and >2 cups per
day. Data were checked in collaboration with study investigators
before pooling.

Participating studies also provided data on maternal smoking
during pregnancy and a range of variables that were considered
potential confounders: sex, age (at diagnosis for cases and at
enrollment/interview for controls), child’s ethnicity, mother’s age
at child’s birth, maternal education level, household socioeconomic
status (SES), birth order, maternal smoking during pregnancy,
maternal alcohol during pregnancy, breastfeeding, birth year,
diagnosis or recruitment year, birth weight, and birth defects.
Thus, data on maternal coffee intake were available for 2,552 cases
and 4,876 controls.  Data on genetic variants in NAT2, CYP1A1, and
NQO1 were also available in a subset. Pooled odds ratios and 95%
confidence intervals were estimated using unconditional logistic
regression and linear trends across categories were assessed. 

The investigators found no association with “any versus no”
maternal coffee consumption, but there was evidence of a positive
exposure-response relationship. The pooled odds ratio for
consumption of coffee of more than 2 cups/day versus none was 1.27
(95% CI 1.09-1.43), with a highly significant dose-response (p trend
= 0.005). For analyses comparing the risk of childhood leukemia for
mothers drinking >2 cups/day versus no coffee consumption, the OR
= 1.32 (95% CI = 1.12-1.54) and was similar to the overall pooled
OR of 1.27 with no evidence of heterogeneity among studies. 

No associations were observed with tea consumption. No
interactions were seen between coffee or tea intake and age,
maternal cigarette smoking, or genotype, and there was little or no
evidence that associations with coffee or tea differed among cases
with and without the chromosomal translocations evaluated in the
study. The investigators repeated the dose–response analyses
separately by SES (high, medium, and low), and a positive trend of
similar magnitude to the main results was observed for coffee in
each SES group, e.g., in the group consuming >2 cups/day, the ORs
were 1.28, 1.31 and 1.27 for low, medium and high SES, respectively
as compared to an OR of 1.27 with SES combined. Sensitivity analyses
in which each study was excluded in turn showed that there was
little variation in the pooled ORs for >2 cups/day.

Since the analyses were all based on case-control studies, the
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authors evaluated their data to determine whether selection and
recall bias may have affected the original data sets and thus the
findings in the study. Because dose-response associations were
similar for low, medium and high SES, the authors opined that their
findings were unlikely affected by selection bias. Regarding recall
bias, the authors stated that maternal coffee intake and childhood
cancer had not been linked in the public domain and women would not
have paid undue attention to the questions related to this
association. I also note that the study did not identify an
association between childhood leukemia and  tea consumption and also
that the observation of a dose response for coffee and childhood
leukemia was of similar magnitude in all populations studied. These
observations make it less likely that selection, or differential
recall bias affected the results. [Note: the observation of a
consistent dose-response in multiple analyses makes it unlikely that
any meaningful confounding of exposure occurred.] Misclassification
of coffee exposure is likely to have occurred to some extent. As
pointed out by the authors, however, misclassification is likely to
have been similar among both cases and controls, which would lead
to the pooled OR being biased toward the null, e.g., no association. 

Finally, because the authors estimated multiple pooled ORs,
they entertained the possibility that some of the observed
associations occurred due to chance. They were of the opinion,
however, that the main finding of a dose–response with maternal
coffee intake and risk of childhood leukemia being consistent across
the study populations made this unlikely. 

The investigators of this large study concluded that their
“findings suggest that high coffee intake during pregnancy may
increase risk of childhood ALL.”  The researchers further concluded
that “current advice to limit caffeine intake during pregnancy to
reduce risk of preterm birth may have additional benefits,” e.g.,
reduction in risk of childhood leukemia. Thus, a large well-designed
and well-conducted international study adds strong evidence to the
evaluation of IARC “based on individual study review,” that maternal
consumption of coffee during pregnancy increases the risk of
childhood leukemia.  The Milne et al. (2018) study results run
counter to OEHHA’s statement that coffee “has not been found to
increase the risk of any cancers.”  

F. IMPACT OF NEW EPIDEMIOLOGICAL STUDY RESULTS ON CONCLUSION RELATED
TO COFFEE CONSUMPTION AND CANCER

As reviewed directly above, the most recent study by Milne et
al. (2018) demonstrates a statistically significant association, and
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a consistent dose response between maternal coffee consumption and
childhood leukemia. The investigators were of the opinion that the
positive findings were unlikely due to chance, selection bias,
recall bias, and confounding. The investigators used individual data
pooled from six populations studied in four countries. Having been
provided with individual data, they were able to convert coffee
consumption into cups per day for all studies. This procedure
improved the categorization of coffee consumption for use in dose
response analyses. Thus, the data on consumption in general are of
relatively better quality for estimating dose response as compared
to previous studies on childhood leukemia. Further, I am not aware
of any data set that contradicts the findings of Milne et al.
(2018). THIS APPEARS TO BE THE UNIVERSE OF DATA AVAILABLE UPON WHICH
TO EVALUATE THE ASSOCIATION BETWEEN MATERNAL COFFEE CONSUMPTION AND
CHILDHOOD CANCER. The pooling of data from eight case-control
studies, and the rigorousness in the study design and analyses add
considerable weight to the data that were available at the time of
the IARC 2016 review.

Having served on IARC Working Groups since 1977, I am of the
opinion that the data currently available on maternal coffee
consumption and childhood leukemia would “minimally” meet an IARC
classification of “limited evidence of carcinogenicity to humans”
because chance, bias and confounding are unlikely to have been
responsible for the significant association. The epidemiological
data on coffee consumption and childhood leukemia do not support the
claim by OEHHA that coffee “has not been found to increase the risk
of any cancers.”

G. QUANTITATIVE RISK OF CHILDHOOD LEUKEMIA IN RELATION TO MATERNAL
COFFEE CONSUMPTION

Based upon the studies available prior to the recent Milne et
al. (2018) study, a quantitative estimate of childhood leukemia in
relation to maternal coffee consumption during pregnancy based on
the Bonaventure et al. (2013) study was calculated by Dr. Steven P.
Bayard at the request of CERT. Dr. Bayard was formerly Director of
the Office of Risk Assessment in the Directorate of Health Standards
Programs within the U.S. Occupational Safety and Health
Administration and a quantitative risk assessment expert at the U.S.
Environmental Protection Agency and U.S. Consumer Product Safety
Commission. Dr. Bayard estimated an increased risk of childhood
leukemia (< 14 years of age) from maternal consumption of 1-2 cups
of coffee per day during pregnancy of 19.5 cases per 100,000
births–-a substantial risk of childhood leukemia. This increased
risk level clearly exceeds the de minimis risk level of the Prop 65
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Law. (See attachment of Dr. Bayard’s “Calculation for the Increased
Risk of Two Acute Childhood Leukemias Due to Maternal Coffee
Drinking During Pregnancy.”)  

H. BIOLOGICAL PLAUSIBILITY FOR MATERNAL COFFEE CONSUMPTION AS A
CAUSE OF CHILDHOOD LEUKEMIA

In its Monograph on Coffee IARC does not discuss the biological
mechanisms that would explain the association between maternal
consumption of coffee and childhood leukemia.  However, biologically
plausible mechanisms for the development of childhood leukemia from
maternal consumption of coffee during pregnancy are available in the
published literature. During the Phase 1 trial in CERT v. Starbucks,
Professor Martyn T. Smith, one of the world’s leading researchers
regarding the causes of childhood leukemia, testified that “the most
probable mechanism to explain [the association] is that the
clastogenic chemicals within coffee, including acrylamide, cross
into the fetus and cause genetic damage in the fetus of the type
where there's chromosome breakage, which leads to chromosome
translocations, which then develops into leukemia.” (See testimony
of Dr. Martyn Smith, October 14, 2014 at 42:23-28; report of Dr.
Peter Infante regarding maternal consumption of coffee and childhood
leukemia);  See also Milne et al. (2011); Sörgel et al. (2002);
Annola et al. (2008).

Sincerely,

Peter F. Infante, M.P.H., Dr.P.H., F.A.C.E.
Peter F. Infante Consulting, L.L.C.

, VA 

(Formerly, between 1978-2002))
Director, Office of Carcinogen Identification and Classification
Director, Office of Standards Review
Health Standards Program
Occupational Safety and Health Administration
Washington, D.C. 
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Table 1 Studies Used by IARC to Evaluate Maternal Coffee Drinking During Pregnancy and Risk of Childhood Leukemia  

Authors/ 
Country 

Total 
Cases/ 
Controls 

Maternal 
Coffee  
Cups/da 

Child Acute 
Leukemia (AL) 
OR(95% C.I.) 

Acute 
lymphocytic 
Leukemia (ALL) 
OR(95% C.I.) 

Acute 
Myelogenous 
Leukemia 
(AML) 
OR(95% C.I.) 

IARC Comments 

Menegaux 
(2005) 
France 

 
280/288 

< 3 
4-8 
> 8 

1.0 (0.7 – 1.5) 
2.1 (1.2 – 3.8) 
2.8 (0.9 – 8.1) 

P trend < 0.05 

1.1 (0.7 – 1.8) 
2.4 (1.3 – 4.7) 
3.1 (1.0 – 9.5) 
Trend not calc. 

1.6 (0.6 – 4.3) 
2.8 (0.7 – 10.4) 
3.0 (0.3 – 35.1) 
Trend not calc. 

[Strengths included standardized interviews, adjustment 
for a range of confounders, presentation of results for ALL 
and ANLL separately, and assessment of exposure–
response relationship. The study was however limited by 
the use of hospital-based controls and the modest sample 
size for ANLL.] 
 

Menegaux 
(2007) 
France 

 
470/567 

<3 
>3 

1.1 (0.8 – 1.4) 
1.5 (0.9 – 2.4) 

1.1 (0.8 – 1.4) 
1.4 (0.9 – 2.4) 
Non-smoking 
mothers 
1.9 (1.0-3.5) 

1.6 (0.8 – 3.0) 
1.4 (0.5 – 4.4) 

[Strengths included use of population-based controls, 
standardized questionnaires, adjustment for a range of 
confounders, presentation of results for ALL and AML 
separately, and assessment of the exposure–response 
relationship. The modest sample size for AML was a 
limitation.]  
 

Boneventure 
(2013)  

France 

 
764/1,681 

< 1 
1 – 2 
>2 

1.0 (0.8 – 1.3) 
1.3 (1.0 – 1.7) 
1.6 (0.1.2 – 2.1) 
 P trend < 0.001 

1.0 (0.8 – 1.3) 
1.3  (1.0 – 1.7) 
1.5  (1.1 – 2.0) 
 P trend =0.0027 

1.3 (0.7 – 2.1) 
1.8  (1.0 – 3.3) 
2.4  (1.3 – 4.3) 
P trend =0.002 

[Strengths included the use of population-based controls, 
standardized questionnaires, adjustment for a range of 
confounders, presentation of results for ALL and AML 
separately, and assessment of an exposure– response 
relationship.] 
 

Orsi (2015)  
France 

 
747/1,421 

< 1 
1 – 2 
> 2 

0.8 (0.7 – 1.0) 
1.0 (0.7 – 1.3) 
1.1 (0.9 – 1.5) 

0.8 (0.6 – 1.1) 
1.0 (0.7 – 1.3) 
1.3 (1.0 – 1.8) 

0.9 (0.6 – 1.5) 
1.1 (0.6 – 1.9) 
0.5 (0.2 – 1.1) 

[Strengths included the use of population-based controls, a 
standardized CATI interview, adjustment for a range of 
confounders, presentation of results for ALL and AML 
separately, and assessment of the exposure–response 
relationship. P values for trend were not provided, 
however.] 

Milne 
(2011) 
Australia 

 
337/697 

0 - <2 
2 + 

 
0 - <2 
2 + 

 

 0.77 (0.51 – 1.16) 
1.12 (0.72 – 1.74) 
 P trend = 0.50  
 

 [Strengths included the use of population-based cases and 
controls, standardized questionnaires, adjustment for a 
range of confounders, and assessment of exposure– 
response relationship. The study was however limited by 
the low participation rate.] 
 Non-smoking Mothers, children  ALL/CT 

1.2 (0.53 – 2.71) 
2.6  (1.04 – 6.22) 

                                      P trend = 0.03  

 

Milne 
(2018) ** 
France, 
Australia, 
Greece, USA 

 
2,552/ 
4,874 

> 0 -1 
> 1 -2 
> 2 

 

 0.95 (0.84 -1.07) 
1.07 (0.92 – 1.25) 
1.27 (1.09 – 1.48) 
P trend = 0.005   
 

 Published after IARC review 
 



Footnote: ** Study not relied upon by IARC because it was published subsequent to Working Group review. 
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Statement of Steven Bayard  

Calculation for the Increased Risk of Two Acute Childhood 

Leukemias Due to Maternal Coffee Drinking During Pregnancy 

I. Introduction: 

I have been asked by Raphael Metzger to provide comments on a meta-analysis  on 

maternal coffee consumption and the risk of childhood leukemia (Cheng et al. 

(2013; Plaintiff’s Exhibit #51781),  I have also been asked to calculate, if 

appropriate, a quantitative estimate of the increased risk of childhood leukemia 

(cases< 15 years of age) from maternal coffee drinking during pregnancy.   I have 

calculated that increased lifetime childhood acute leukemia risk due to 

maternal coffee drinking of 1-2 cups per day during pregnancy as 19 per 

100,000.   

Below I refer to papers by Cheng et al. and Bonaventure et al. (2013; Plaintiff’s 

Exhibit #48823).   My purpose is not to do a hazard identification analysis for 

maternal coffee drinking as a cause of childhood leukemia, but to calculate the 

increased cancer risk estimates if others judge there to be sufficient cause to do so. 

II. Discussion of  Cheng et al.  Meta-Analysis 

Cheng et al. rely on seven studies of maternal coffee drinking and childhood 

leukemias: 4 from France, 1 each from Australia and Greece,  and one from 

combined U.S. and Canada.  This North American study analyzed only 84 infant 

(< 12.5 months) leukemias; the remaining studies all considered the age range up 

to 14-15 years.  Although the North American study had the advantage of more 

recent recall of coffee drinking (and, therefore, may be the best quality as well as 

the most pertinent study), it was small, and will not be considered further here as 

part of the larger more homogeneous response group.  For the remaining six 

studies, the total number of acute leukemia (AL) cases was 2,225 (3,638 controls).   

Most of these came from the four French studies (1735 cases; 2641 controls).   In a 
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further breakdown (where specified; Cheng, Table 1), of AL to acute 

lymphoblastic leukemias (ALL) and acute myeloid leukemias (AML or ANLL),  

nearly 80% (1,285 out of 1,622) of the ALL, and all 203 the AML (ANLL) cases 

are from France.  Thus, the majority of the epidemiologic evidence for maternal 

coffee drinking - childhood leukemia associations appear to come from French 

studies. 

All 4 French studies appear to use the cases from the National Registry of 

Childhood Hematopoietic Malignancies (NRCH) and several of the same authors’ 

names appear on three or all four studies. All four publications appear to come 

from the same (ESCALE) study.  Three of the four studies used leukemia data 

from the same time period, 1995 -1999, and these three were all published from 

2004-2007. Without my doing more in-depth checking, I cannot determine if some 

of the cases were used in all three studies.  That would violate the independence 

requirements of a meta-analysis.   

Because of my above concerns, I decided to focus on the 4
th

 French study, that by 

Bonaventure et al. (2013).  The Bonaventure study has the most cases (764) and 

controls (1681) of any of the seven studies, and appears to me to have been well 

conducted by authors who have published a great deal.  However, my purpose here 

is not to do a critical review of the quality of the entire study, but to provide an 

estimate of the risk of childhood leukemia from maternal coffee drinking, if that 

risk is a real one. This is done below. 

III. Analysis of Maternal Coffee Drinking and Increased Risk of All 

Childhood (0 – 14) Leukemia based on the Bonaventure et. al. (2013)  

Study. 

In their case-control study of French children who were diagnosed with acute 

leukemia in 2003-2004, the authors report an overall odds ratio (OR) of 1.2 (0.01 < 

p < 0.05) for “regular” maternal coffee drinking during pregnancy of at least 1 

cup/week, (see Bonaventure’s Table 2, reproduced below).   Breaking “regular” 

drinkers into three increasing categories of  “<1 cup/day”,  “1 -2 cups/day”, and 

“>2 cups/day”, yielded increasing  ORs of 1.0, 1.3 (p<0.001), and 1.6 (p<0.001), 

respectively, plus a highly statistically significant positive test for trend (p<0.001).   
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When AL was broken into AML and ALL, the results were similar, although only 

the high consumption levels and the trend tests were statistically significant 

(p<0.01).   

While these results, by themselves, are suggestive, they show, in my opinion, even 

more credibility when they are compared with the authors’ same analysis for tea, 

cola beverages, and alcoholic beverages during pregnancy (See Table 2 below).  

Doing the same statistical tests as were done for coffee, there were no statistical 

trends and few statistically significant results with any of these other drinks.  To 

me, this is a good test for checking for “false positives.”  (A small caveat is that 

pregnant French women seemed to prefer coffee as a beverage, in general, over 

these other drinks.  This means that there were more coffee than other beverage 

drinkers in the control group; thus, the coffee group comparisons would have more 

statistical power.)  

IV. Estimates of Increased risk of all childhood (0 – 14) Leukemia based on 

the Bonaventure et al. (2013) Study. 

In order to estimate the childhood leukemia increased risk in the U.S. based on the 

ORs in the Bonaventure study, I need to, 1) choose an OR (I use OR as an estimate 

of relative risk, RR, for the rare disease of childhood leukemia) that represents the 

coffee drinking habits of pregnant women in California, and 2) estimate the 

background childhood leukemia rates.  This is done below:    

To estimate 1) I chose the OR=1.3 for the 1-2 cups/day coffee drinkers as suitable.  

This seems reasonable to me, that pregnant women in California will be more 

health conscious and drink less coffee. 

To estimate 2) the background childhood leukemia incidence rates I use the U.S. 

National Cancer Institute’s results from their SEER Cancer Statistics Review 

1975-2011, for years 2007-2011: 

 http://seer.cancer.gov/archive/csr/1975_2010/results_merged/sect_13_leuke

mia.pdf   

I use their tables for age-specific cancer incidence rates; Table 13.12 for four age-

specific (<1, 1-4, 5-9, and 10-14) rates for ALL, and Table 13.13 for corresponding 

http://seer.cancer.gov/archive/csr/1975_2010/results_merged/sect_13_leukemia.pdf
http://seer.cancer.gov/archive/csr/1975_2010/results_merged/sect_13_leukemia.pdf
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age specific rates for AML.  I added the two age-specific rates from each of these 

tables to get the four age group-specific rates for combined ACL plus AML.  Then, 

I multiplied each of these rates by the number of years comprising each age-

specific rate and summed these to get the lifetime probability, i.e.: 

              (1 x 3.5) + (4 x 8.9) + (5 x 4.1) + (5 x 2.7)) =73 per 100,000  

I then checked this result doing a life-table analysis to confirm that 73 per 100,000 

is the lifetime probability of childhood (<14)  ALL + AML.     

Using this estimate of 73/100,000 U.S. lifetime probability for ALL or AML, I 

then assumed that some of this risk was due to increased leukemias from coffee 

drinking. From my previous statement on the calculation of the excess risk of 

cancer to the general population from acrylamide in coffee, I used the National 

Coffee Association survey to estimate that 65% of Californians drink coffee.  With 

this figure, I estimate that the increased risk of childhood leukemia from California 

women drinking coffee during pregnancy is 19 per 100,000.  The calculation is: 

      0.35  x  Riskno.coffee + 0.65  x  (1.3)  x  Risk no coffee = 0.00073 lifetime risk 

Then, Cancer Riskno.coffee = 0.00065 and: 

Increased risk of childhood leukemia from maternal coffee drinking 

pregnancy is:  

    (Relative Risk – 1) * Unexposed Risk = 0.3 x 0.00065 = 19.5/100,000 
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Table 2 below is a direct copy of Table 2 from Bonaventure et al. (2013): 

 

 




