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research projects of the Shanghai Health Study.

@ Clinical diagnosis is provided by the Joint Sino-US
Clinical & Molecular Laboratory (under the direction of

@ Exposure assessment is carried out by Fudan’s
Exposure Assessment Team (under the direction of
Mr. Thomas Armstrong).
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® Hospital-based case-control study in metropolitan
Shanghai, China.
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@ For each AML or NHL case, up to 2 individually
matched controls.

¢ Demographic, occupational, lifestyle and medical
information obtained through the use of face-to-
face questionnaire interviews.

¢ Individual exposure profiles for each study
subjects, with emphasis on benzene and other
potential confounding exposures.
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@ 29 participating hospitals in the study.

® Participating hospitals located throughout the city.
@ Three types of hospitals included in the study:

unicipal hospitals,
= District hospitals, and
= Occupational hospitals.

SHELL-MCCLURG-063774



g R R §
2 8 ¥ Qoo
WS TN e

A 8

RN

Sy
N
Sovedlon
W&
SRy,
)
N
S ]
3

N
ascolonca

AODDONNNNNN
X
33
ﬂz/l///

& 3
&
Naes®
RN
lﬂl/////l

§

,%////A

g
3

§
B
g
AN,
o
il
o
NN
914//// ///
3
g

&
S

SHELL-MCCLURG-063775



covedbwon

g8 R §
% 8 ¥ Qoo
WS TN e

SRy, S
% 3 /4/4

e
o

A 8
RNRNNNNNNNN
SN
SN

1R
3

&%
,V////N//A
F N
Y

§
X 8
S

EE S
3
3

SRy
Ky
ﬂz/l///

¥
O
e

B RN
SR

§

,%////A

g
3

§
B

NN
914//// ///
3
g
EN o
////////444

SHELL-MCCLURG-063776



SHELL-MCCLURG-063777



SHELL-MCCLURG-063778



SHELL-MCCLURG-063779



@ Acute myeloid leukemia (AML) and non-Hodgkin’s
ivymphoma (NHL) patients aged 18 or older.

@ For NHL, both the broader WHO definition and the
traditional ICD9 definition are used.

® Preliminary diagnoses provided by participating hospitals.

@ Preliminary diagnoses to be confirmed by the Joint Sino-US
Clinical & Molecular Laboratory (JCML) at Fudan University.
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@ Same hospital as the case.

® Same gender as the case.

® Similar in age (+ 5 years).

» Same inpatient/outpatient status (many NHL patients
are outpatients).

® Lymphatic and hematopoietic diseases excluded.

Note: Age can be relaxed to + 10 years, if suitable
controls (+ 5 years) cannot be found.
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8 Identification of cases and controls at each hospital is
the responsibility of the clinical coordinators at the

hospital.

8 For AML, the clinical coordinators are hematologists at
the participating hospitals, under the supervision of
Prof. LIN Guowei of Huaghm Hospital,

® For NHL, the clinical coordinators are pathologists at
the participating hospitals, under the supervision of
Dr. ZHU Xiongzeng of mm@r Hospital.
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identifiec n clinical coordinators at each participating
hospitals.

@ Questionnaire interviewers at Fudan are notified of
new cases and controls.

@ Face-to-face interviews at the hospital (by the
bedside) are to take place within one week.

& Interviews are conducted by trained questionnaire
takers, under the supervision of Dr. Chen Xiaobao.
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@ Disclosure of the identities of sponsors and investigators
of the study.

® Reassurance of voluntary participation,
® Reassurance of the release of statistical data only, and
® Reassurance of confidentiality of personal information.
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Interview o

If the patient agrees to participate, he or she is asked
to sign the appropriate consent forms.

Each patient will receive financial compensation of
¥240 RMB (240 yuans, or approximately US$30)
for the interview.

A 17-page (primary) guestionnaire in Chinese is then
administered verbally by the interviewers (average:
30 to 45 minutes per interview).
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The 17-page primary questionnaire contains the
following sections:

2 Ve
B Mec

@ Demographics,
@ Family history,

ical history,

ication history (both Western & Chinese

trac

itional),

# Employment and exposure histories, and
# Non-occupational exposures (tobacco, alcohol,

hobbies & farming).
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questionnaires that are more detailed and industry-
or occupation-specific (ranging from 4 to 9 pages).

® 64 occupations of interests have been identified.

Examples: shoe worker, leather worker, painter,
mechanic, farmer, mechanic, mechanist, electrician,
assembly worker, health care worker, textile worker,

laborer, manager & supervisor.
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A typical secondary questionnaire contains the
following information:

® Substances handled,

® Frequency and duration of exposure,

® Workplace environment, and
® Use of personal protection equipment.
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Before data entry, each questionnaire is checked for
completeness and clarity by Dr. Chen.

Verified questionnaires are then copied and stored in
locked file cabinets in a separate building.

Copies of questionnaires are sent to the data entry
team.
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Questionnaire data entry:

® Double data entry
entry persons,

@ Results compared, and

by two independent data

@ Discrepancies reviewed and resolved by data
entry supervisor.
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exposure assessment.

® Only the employment and exposure sections

of the questionnaire are provided to the
Exposure Assessment Team (blinded as to
case/control status).
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Exposure classification of study subijects is assigned by
the Exposure Assessment Committee (blinded as to
case/control status).

The Exposure Assessment Committee consists of:
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® Exposure data at district IPHS (not computerized).
¢ Monitoring data maintained at factories,

@ Facility histories (raw materials, engineering
changes) maintained at factories,

® New ad fioc monitoring data to be collected, and
® Exposure information in Chinese journals.
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Source

Data potentially available
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IPHS database:

@ Data dated back to the 1950s,

» Some 50,000+ exposure measurements of
benzene taken at factories in Shanghai,

® Occupational codes and industrial codes have
been standardized to the classifications used in
the 1982 national census, and

@ Records in computerized form (FoxPro).

SHELL-MCCLURG-063795



%
//a sy, gy, i, e
: g, ., G e T,
. Y % Yo ot
% Yl vend? s

O 4
4472 0715 i Ze (el 8T 4H BRY 2 0. 00 0. 00 0. 00 .00 .00 .00 0. 00
407 0715 FETS a01k 2 0.00¢ 153.00 0. 00 0.00 0.00 0.00; T6.50
407 a71s i 201k 4 4.00 17.00 0. 0 12.00 0.00 0.00 .25
407 0715 W LR R a01b 3 0.00 0.00 0.00 0.00 .00 0. 00 0. 00
123 0715 W T A 901k 4 0.oof 31,93 B. 54 41.81 0.00 0.00; 20.15
423 071s UE T A IR a01k 4 £. 54 3.80 3,80 4,58 0.00 0.00 4.75
291 aT1s EPEE T A IR 916 2 0. 00 0. a0 0. 00 .00 .00 .00 0. 00
291 0715 EIEEEAE ST a01b 2 0.00 0.00 0.00 0.00 .00 0. 00 0. 00
420 a71s W I 201k z Z.00 4,00 0. 0 0. 00 0.00 0.00 3.00
419 a71s B FR{E AT a2z 3 75.00 1.00 14.00 0. 00 0.00 0.000 30.00
291 071s VEEFE T a0l a 2 .00 0.00 0. 00 0.00 0.00 0.00 0.00
291 aT1s EPF IR A 823 4 0. 00 0. 00 0. 00 0.00 0.00 0.00 .00
407 a71s LR 201k 4 11.00 14.00 11.00 11.00 0.00 0.00 11.75
428 0715 0 B 0. 00 0.00 1.60 2.10 0.00 0.00 0.62
472 0715 FH A AR 863 4 f. 30 £.10 19.00 11.00 .00 0. 00 10. 80
341 0715 BEHE T41 3 .00 0.00 0. 00 0.00 0.00 0.00 .00
341 aT1s 5 B T41 B 130.00F 170.00F 150.00; 71.00 1g.00; 24.00 9383
422 0715 FHintn a03 4 12.00 16.00 13.00 15.00 0.00 0.00 14.00
342 0715 Rl TR B 0.00 0.00 0.00 0.00 .00 .00 1.33
475 0715 W i TR B 0.00 0.00 0.00 0.00 .00 0. 00 0. 00
252 071s B anhiliE i T TB2 B 0.00 0.00 0. 00 0.00 0.00 0.00 0.00
408 aT1s B T2 B 0. 00 0. 00 0. 00 0.00 0.00 0.00 .00
408 aT1s B T2 B T0. 00 15.00 T.70 .10 4.40 5. 70 15. 98
408 0715 B T2 B 110.00f  39.00f 34.000 25.00 11.00 13.00f 39.50
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IPHS exposure records include the following items:
¢ Date of sampling,

® Industrial code,

¢ mmmt‘mai code,

® Hazard code (0715 for benzene),

® Name and address code of the factory,

gamg}é ing location at the factory, and

@ Individual and average measurements of benzene.
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Generally, two types of articles in Chinese
medical journals reporting benzene
exposure information:
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“Control of benzene exposure and health effects

ant”

& Iron Company’s Coal Tar P

Chin J Ind Med 1999;12(3)

» Authors
» Affiliation

at Jinan Steel

179.

Wang LC, Wei YZ, Lin ZX.

& Iron Company.

Jinan Steel

» Text in Chinese.,
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Company’s Coal Tar Plant (JF g4k T4 ).

Comparison of benzene measurements by work

Benzene refining unit at Jinan Steel & Iron
area and year.

Major renovations (primarily ventilation) since

1980.
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“Analysis on the benzene poisoning event about
Gaobeidian’s bag industry in 2002” (authors’
translated title)

@ Chin Occ p Med 2003 ; 3@{3} :32-34.
8 Authors: Zhao CX, Luo R, Li JG.

# Affiliation: Hebel Provincial Center for Disease
Prevention and Control .

8 Text in Chinese, with an English abstract.
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® 6482 workers (4906 f@maﬂeg & wm ma eg),

@ 33 cases of benzene poisoning (including 31 serious
cases: 23 AA, 5 pancytopenia, 2 MDS & 1 AML);
prevalence rate=0.51%.

@ 9 deaths; fatality rate=17.6%.
8 27 females & 6 males.
® Age: 16-22, average=17.
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@ Workshops were converted rooms in residential
houses; 30-80 m?; inadequate or no ventilation.

& Of the 20+ adhesives used, 7 with benzene
content >30%.

® Employees worked, ate and slept there.

® 12-17 working hours a day; no days off.

@ Benzene concentrations up to 2040 mg/m?.
® Toluene up to 949 mg/m3,

@ n-hexane up to 85800 mg/m?.

SHELL-MCCLURG-063806



3

3
S
]

=

3

X
k\\\\’:‘
P

e

N
N
k\\\\\\\\

SR x
&
oo

oo

S

X

o~

VTN
&

\\\\\w
TNy
)

R

o

Y
3
§
§\\\

N
N

S8

3

A young woman
applving glue from an
apen container 1o 3
small hand bag with a
brush.

MNote the lopcation of
the exhaust vent.
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lunicipal Library (all years

mﬁém m iversity Medical School (2000-
present),

@ Chinese Scientific & M
(1980-present) H [ 2% AR A T 4 FE.
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Key words used in identifying potential journals,
conference proceedings, books, & agency reports:

¢ Public health,

# Occupational health/medicine,
¢ Preventive medicine,

® Industrial health/medicine,

¢ Occupational diseases, and

® Occupational poisoning.

43 journals plus 40 other documents
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The title and/or the abstract of every article of
the selected journals or report is searched for
gasoline,

glue, and paint.

If one or more keywords are found, the entire
article is copied at the library and brought
back to our offices.
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The copied articles are then read and the following
items are entered into an Excel spreadsheet:

® Industry,

® Occupational title,

® Task description,

¢ Date,

® Benzene exposure levels,

& Description of physical environment, and
® Diagnosis.
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¢ Nearly 1000 line items, and
@ Each line contains one set of benzene

measurement (representing a sampling

location or job title, with one to several
benzene measurements).
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Enroliment of patients started in June (AML)
or August/September (NHL) 2003.

The delay was due to the late completion of

JCML and SARS in 2003.

Patient enroliment in the first 2-3 months

might have been sporadic and incomplete at

some hospitals.
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umbﬁr of JCML-confirmed cases projected for the 12
months ending on 4 September 2004 and by end of 2006:

Diagnostic Original Current Expected
category estimate projection | cumulative by

12 months | 12 months Dec. 2006

SHELL-MCCLURG-063814



Feced
foccss

.14////////
RN

.az/l///w
////4#

g
///////4

ity

Zd

-
s

QRPN
T

Nee®

RS

y///ﬂ

WV Ve
7 b e,
(P R AT

A
Yenri?

™

Ay
//rl///////‘
.az/l///w
////4#

S
N

RSSSSSNY
o//////

g 3
////t//:

NS
3
r//rﬂ///////

ol 2
N
T
SN %
L8
T
AR
SN %
L8
Tod

i

%
Y
i,

7

So far, no cases or controls refused to

n the study.

pate

partic

‘e have been able to select two controls

for every case.
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In February 2004, a review of the guestionnaires of cases
and controls revealed:

® Quite a few outpatient NHL controls at Tumor Hospital
lived at the same address or in the same neighborhood
(n=21, 51% of all controls at Tumor Hospital), and

@ Several outpatient NHL controls at No. 6 Hospital were
nealth care workers, i.e., nurses or physicians (n=6, 50%
of all controls at No. 6 Hospital).
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workers of the clinical coordinators at the two hospitals.

@ These controls were not “real” patients at the hospitals,
and their diagnoses were non-specific, such as upset
stomach or minor respiratory symptoms.

@ These controls registered at the hospitals as outpatients
(registration fee of ¥10) so that they could participate in
the study and receive study participation fee of ¥240.
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Corrective and preventive measures implemented:

Talked to the clinical coordinators involved.

@ As of May 2004, require all controls be selected from

inpatients, regardless of the status of the cases.

@ Replaced the inappropriate controls.

iii.' G@Seéy monitor the selection of controls.

@ Review distribution of controls by diagnosis, address, or
mcwatsm
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Number of subjects assessed for exposure

SHELL-MCCLURG-063819



§.8
&
N

7%

Y
2,

e

e

K 3
r/////////a
Y
N
W2
R
&
AR
PR
TR
///4/’1

R
hoooes

3 3§

R

ey
///////

§
88§
- &
ﬂwl//////,
by
AN
SR

& &
////1#

2 RO
Need

ERSS
ST
N
B R
Sy
)

St

ey,
P

.

ot gy
ey

3§
o

&
L§
N
S X
RS
™ W//////A//

R
FI
)
EERY

j

8
BN

2

ot

T
PR
3

G
%
e

g,
I/C e 4//”12

7
4.
it

%

o

Most frequent occupations/industries of benzene-
exposed subjects

Shoe workers,

Painters,

sts, and

Cs or mechan

-
o
¥
C
U
2.

v
N
L
et
-
-
(e

SHELL-MCCLURG-063820



Earliest exposure

Occupation with highest
exposure

Highest maximum exposure

Highest minimum exposure

Highest typical exposure

Longest exposure
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The Exposure Assessment Team noted the following:

@ Completeness and accuracy of the Shanghai Municipal
IPHS database (reported by local/district IPHS).
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