Statement of Steven Bayard 
Calculation for the Increased Risk of Two Acute Childhood Leukemias Due to Maternal Coffee Drinking During Pregnancy
I. Introduction:

I am providing comments on a meta-analysis on maternal coffee consumption and the risk of childhood leukemia (Cheng et al. (2013).  These comments consist mainly of 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).  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

For their 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 further breakdown  of AL  (where specified; Cheng, Table 1), 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 4th 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).   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”  in the coffee drinkers results.  (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 needed 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 (Table 2, below.)  This seems reasonable to me, that pregnant women will be more health conscious and drink less coffee.
To estimate 2) the background childhood leukemia incidence rates I used the U.S. National Cancer Institute’s results from their SEER Cancer Statistics Review 1975-2010, for years 2007-2010:

http://seer.cancer.gov/archive/csr/1975_2010/results_merged/sect_13_leukemia.pdf 

I used 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 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 (<15), 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. To estimate the increased cancer risk to the general population attributable to maternal coffee consumption in utero, I used the National Coffee Association survey to estimate that approximately 65% of Americans are regular (at least 1 cup per day) coffee drinkers.  With this figure, I estimate that the increased risk of childhood leukemia from US women drinking coffee during pregnancy is 19.5 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 during pregnancy is: 
    (Relative Risk – 1) * Unexposed Risk = 0.3 x 0.00065 = 19.5/100,000
Table 2 below is a direct copy of Table 2 from Bonaventure et al. (2013):
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