RE: Scoping of benzene pooled epidemiological analysis
E) A A EEE ETEE A A T EE T EEE T T T T RN

From:
"Swaen, Gerard (G)" <gswaen@dow.com>
To:

"Tsai, Shan P SHLOIL-SHS" <shan.tsai@shell.com>, "Roythorne, Christopher" <chris.roythorne@uk.bp.com>, "Satin,
Ken (KSAT)" <ksat@chevrontexaco.com>, Urbanus Jan <jan.urbanus@concawe.org>,

chris.money@exxonmobil.com, "De Jong, Geert G SI-SHS" <geert.dejong@shell.com>, rolf.ahlberg@nesteoil. com, jean-
philippe.gennart@total.com

Date:
Fri, 03 Jun 2005 08:16:28 +0100

Shan,

| was aware of the possibility that | would propose something against an earlier decision.
Sitill | would encourage some more thoughts on including other datasets:

[

1. Other datasets are available and getting permission would not delay the project very much.

2. The highest exposure to benzene in the petroleum industry is still very low. Some top loading and splash
joading of drums may have occurred, but the TWA’s would not be higher than a few ppms, | estimate. Now if a
dataset with this small dose range will be used to find a threshold, it can never come up with a higher threshold
than the highest observed exposure. The point is: Maybe the whole study population is below the threshold and
the pooled study can never provide evidence for a threshold.

3. 3. including datasets with higher exposures, in which some small effacts have been reporied in historical exposure
situations, would allow us to evaiuate a much wider range of the exposure spectrum. This would provide a much
clearer dose-response curve.

I

Gerard

Gerard Swaen

The Dow Chemical Company
Epideminiogy

Health Services

tel: 31-43-3626042

From: Tsai, Shan P SHLOIL-SHS [mailto:Shan.Tsai@shell.com]

Sent: donderdag 2 juni 2005 16:40

To: Swaen, Gerard (G); Roythorne, Christopher; Satin, Ken (KSAT); Urbanus Jan;
chris.money@exxonmobil.com; De Jong, Geert G SI-SHS; rolf.ahlberg@nesteoil.com; jean-
philippe.gennart@total.com

Subject: RE: Scoping of benzene pooled epidemiological analysis

Genis,
The objectives of the proposed pool study was

13 to improve the analysss and interpretation of the three existing individual studiss,
&y 1o further clarify the potential risk of overall and cell-types speciic leukemis from iow-lavel exposures o
benzens, and
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2y i exiablish a threshold for benzene exposures

To achieve the above objectives in g "timely” schedule and minimize the polential complications of exposure
assessment, #is important that we should not expand beyond the existing three stuidies, Le., IOL, 1P, and HW.

To exdend the folipw-up of the IOL and P would increase the siatistical power, however, the time delay
{additional 2-3 years) should be a factor o consider. Although the original 100 case-conirel study includes cases
thorugh 1883, the cohori of this nested case-control study has been updated through 1884 {Lewis et al. Ocoup
Environ Med. 2000 Sep:37(9):593-604). One aliemative to consider is to add only new cases from the 10U thal were
identified from the updated IGL study and not include the additional update of the 1P,

Regards,

Shan P. Tsai, Ph.D.

Manager, Epidemiology

Shell Health Services

Shell Oil Company

P O Box 2463, Houston, TX 77252-2463, United Stafes of America

Tel: +1-713-241-6078

Fax: +1-713-241-5875

Email: shan.tsai@shell.com
Internet: htin./ivww shell.com

From: Swaen, Gerard (G) [mailto:GSwaen@dow.com]

Sent: Thursday, June 02, 2005 2:49 AM

To: 'Roythorne, Christopher'; Satin, Ken (KSAT); Urbanus Jan; Tsai, Shan P SHLOIL-SHS;
chris.money@exxonmobil.com; De Jong, Geert G SI-SHS; rolf.ahlberg@nesteoil.com; jean-
philippe.gennart@total.com

Subject: RE: Scoping of benzene pooled epidemiological analysis

All,

In my perspective Ken and Christopher have both raised some very crucial points and | believe the first
step should definitely be to avoid comparing apples with oranges, with respect to the exposure
characterization as well as with respect io the outcome parameter. If possibie, phase 2 should make sure
that all contributing participating institutes have done their best to coliect specific data on diagnosis.

in addition to the points made by Ken and Christopher | would like 1o make the following points:

1. Why is the pooling effort restricted to the three petroleum industry studies? Pooling of only three
studies will be fess informative than if more studies wouid be included. There are several other
studies on benzene and leukemia with reliable exposure information that also contain relevant
information and would increase the exposure range under investigation (indispensable for
threshold analyses) and would significantly increase the power. Some other interesting studies
that could be included are the Monsanto study, the recent Dow study and the recent DSM study.
The advantage of including the Dow study and the Monsanto study is that they report an excess in
the high dose group and thus contain information on a possibie threshold. The IOL IP and HW do
not contain such clear dose-response curves, if any. Even including the plicfilm cohort would have
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my preference, but | realize we run into trouble because of the different exposure estimates that are
available. An extended pooled analysis would also have a better chance of evaluating the
relevance of peak exposuras. One of the most probable meachanisms for leukemogenesis is
thought to work through bone marrow toxicity. Including bone marrow toxicity in the study opens
the opportunity to study the relevance of bone marrow toxicity as the mechanism. If we include
more studies we can test the hypothesis that increased leukemia rates have been restricied to
cohoris or sub cohorts in which bone marrow toxicity has occurred or at least has been reported.

2. Ifpoint 1 is no option, | very much support the option to extend the follow-up of the three studies.
If no new cases are added to the 1OL, 1P, and HW current databases a pooled analysis will only

have a limited added value.

Including cell type information is very important. Given the very smali excesses, if any, it is very

important to have the outcome parameter as specific as possible. If not, the dose-response

analysis will become diluted. In addition, the resuits can be criticized for not having information on

cell type.

4. 1do find the estimated costs on the high side. The iotal is over one million Euro. For such a
budget we could have a complete new study done.

(98]

With respect to cell types: Have you seen the recent publication on Benzene workers in the UK by
Seorahan, Kinlen and Doll in Occupational and Environmental Medicine? He concludes that effects are
limited to ANL.

Gerard Swaen

Gerard Swaen

The Dow Chemical Company
Epidemisiogy

Health Services

tels 31-43-3626042

From: Roythorne, Christopher [mailto:chris.roythorne@uk.bp.com]

Sent: woensdag 1 juni 2005 09:02

To: Satin, Ken (KSAT); Urbanus Jan; shan.tsai@shell.com; chris.money@exxonmobil.com; Swaen,
Gerard (G); geert.dejong@shell.com; rolf.ahlberg@nesteoil.com; jean-philippe.gennart@total.com
Subject: RE: Scoping of benzene pooled epidemiological analysis

Adl, Fihink Ken has raised some inferesting peints and highlighted some significant challengss with
respect o exposure and caoll fype diagnoses which are the two oritical factors,

Laagving the exposure issue 1o one side | see the {ask of obiaining spedcific call type resulis as a
huge task and one that may not be achievable 1o the axdent that would be of value across gl of the
studies. There s also another aspedct {o considar, that of original cell type diagnoses. Having
recently been in Shanghal my understanding is that the study there is developing what | would
describe as very inleresting data regarding oell types which will have, in my view, significant
implications for previousty published studies.

A5 g consequeanca, not withsianding the huge practical difficulties of any work, would be reluctant
1o embark on any further work unill we understand what the implications of the Ching 3Study are
Regards

Chris

From: Satin, Ken (KSAT) [mailto:KSAT@chevrontexaco.com]
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Sent: 31 May 2005 23:36

To: Urbanus Jan; shan.tsai@shell.com; chris.money@exxonmobil.com; gswaen@dow.com;
geert.dejong@shell.com; rolf.ahlberg@nesteoil.com; jean-philippe.gennart@total.com; Roythorne,
Christopher

Subject: RE: Scoping of benzene pooled epidemiological analysis

Gantlermnen:

Lan's scoping outline pretly much covers the full range of oplions. |hink most are imporiant to
consider, but given monetary and time constraints (aithough at this point in time | dont know what
those are), # s likely the entire scope would not be agreed io up front. This suggesis a phased
approach might be betler, with each subseguent phase contingsant on lhe successiul completion of
the previous. OF course, this could make the whole project take longer and cost more than

practical, | would suggest the following phases:

1. Rationalize exposure across the studies. We are irying o quantify a relafionship so unless we
can achieve consisiency across studies, there s lillls basis for combining data and thinking we will
gitain a meaningful astimate of effect, This should be the first step. If it can't be done, we nesd
1o rethink what culcome we want from the projedt.

2. We would like leukemia celi-type spacific results so the nexd question is whether we can get
this from the dala. Dwould think rationalizing diagnoses acress studiss would eniall obiaining
historic medical records. Depending on the availability and access issues related to such data,
the geal of this phase may not be achievable. Therefore, | propose a feasibility study 1o see what
additional data could be oblained from & sampie of each studies' cases, Fwould run this pilod
conourrently with the exposure rationatization. In the event this task cannot be completed
successully, it is not necessarily a show stopper to performing a pooled analysis. For example, i
cell-specific information was not avaiabie, the analysis of the case-control results could be run (as
a series of simulations) based on modeling the cell-spedific oulcomes based on the "usual” celi-
fype distribution for a given tims and study location and seeing how sensilive the rasulls are o the
assumed cell-type distribution and number of imprecise or inconsistent leukemia diagnoses such
estimating must be applied io.

3. Assurning phases 1 and 2 are successful, the analysis could be run now. This approach would
ba the lsast time and monoy inlensive. Mowever, the number of cases in the low gxposwre range
might still be too small to vield the effect reselution we're looking for. Therefore, this is the time (o
consider further updating the parent cohoris to identify more cases. Note for example, that in the
1GL cohort that the cass-conirol study was based on only 11% of the cohort had died
(3808/24587). This is a low percentage and may not be representative of the cohord's exposurs
gxperience so updating the vital status of cohort members is probably a good idea. To save time,
this phase could be staried as seon as i appeared that the exposure rationalization was going io
be sucoessiul

4. Conduct the pooled case-control analysis using "modern statistical methods™. Since the issue
hare was the elimination of arbilrary exposure categorizalions, | suspect lhe goalis o use a
regression technique. My caveatl here is that we need to be careful that the analysis is not Bmiled
o, or for that matter, even includeas, dog) linear models. Instead, a general additive mods! might
bea the defaull used. MNote that there is another implication of using nonfinear models - namsly,
average or unweighted cumulative exposure metrics will not be particularly meaningful.
Consequently, some special modeling may be needed 10 pursue the application of g nonlinear
sxposure-response curve. MNole thal, insiead of using regression lechnigues, the arbitrariness of
gxposure categorizalion can be looked at by testing diffgrent calegory cutpoinis and seeing the
impact on the leukemia risk. I'm not sure how one would interpret the results if we found the effect
was very sensitive to the cutpoint, bul it might tell us something about cur data.

5. Sensitivity modeling of exposure-response curve. VWhile the essence of this task might
contained in the analysis as 've described #in Phase 4, | don' think doing a sensitivity analysis
for its own sake is worth #. I the modeling resulis are similar, wa've not leamead very much othey
than may be sur data is lacking in #s abilily to achieve the resolution we are interested in. On the
ather hand, if the results of different exposure-response modsis are different, we will have
intarpretabiity problems since we lack the golden neler 1o el us which is corract. | would pursue
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sensitivity modeling only i we had lsftover funding.

Ken Satin, DrPH

kaat@chewron.com

N
i

From: Urbanus Jan [mailto:jan.urbanus@concawe.org]

Sent: Tuesday, May 24, 2005 6:21 AM

To: Satin, Ken (KSAT); shan.tsai@shell.com; chris.money@exxonmobil.com; gswaen@dow.com;
geert.dejong@shell.com; rolf.ahlberg@nesteoil.com; jean-philippe.gennart@total.com;
chris.roythorne@uk.bp.com

Subject: Scoping of benzene pooled epidemiological analysis

Dear Colleagues,

As requested at our recent Health Management Group meeting, | have drafted a first attempt at
scoping out a pooled analysis project of the 3 nested case-control studies of benzene-exposed
workers (attached). | would like to encourage you to comment on this via the ‘reply all’ function, so
that we can develop this idea further into a more realistic scope.

Please note | have agreed with Louis Bloemen that he would contribute to the Benzene DCR
project as a consultant (after leaving Concawe member company Dow) up to the finalisation of the
Phase 1 IOM/IRAS report, and hence he is not part of this next stage. | have included the
remaining STF-30 members (Ken and Shan), supplemented with some HMG members — | trust
you don’t mind, but please advise if you feel we need others to contribute as well.

Jan Urbanus

Technical Coordinator, Health Issues

CONCAWE (the o0il companies' European organisation for environment,
health & safety)

Boulevard du Souverain, 165

B-1160 Brussels, Belgium

T: +32-2-566 9163

F: +32-2-566 9181

E: jzn.urbanus@ooncawe . org
W: VR, SONCAWE , 05
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