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! Bladder cancer incidence among workers exposed to o—toluidine, aniline and nitrobenzene at & rubber chemical
manufacturing plant.
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~ Carredn T, Hein MJ, Hanley KW, Viet SM, Ruder AM.
| Occup Environ Med. 2014 Mar;71(3):175-82. doi: 10.1136/0emed-2013-101873.
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Table 2

Observed and expected numbers of bladder cancer cases, SIRs, and directly standardised rate ratios among
chemical workers, by exposure category

PYARR OBS SIR  95% Cl SRR 95% Ci

Group

Exposure calegory
Prabably not exposed 0334 <5 D59 00710202 | (referent)
Probably exposed {low and iregulurlyfocensionally) 3020 <3 247 06710633 2.50 04210 14.8
Probably exposed {lowv and regularty} 2832 <5 421 LISw 08 485 08110290
Dedinitely exposed (moderate/high) ‘ 18749 27 390 257t05.68 428 10210180
Overall 35155 37 287 20210396

Ducation of exposure imong delinitely exposed (modurateMigh) workers
<5 years 13604 <i0 |98 08010408 | (referent)
5-<10 years 1834 <3 452 09310132 256 06010 10.9
210 yeors 3312 17 624 36310999 450 17dt0 116

Prreng=<0.001

Time since first exposurc among definitely exposed {maderate/high) workers

<10 yers 5614 <5 174 004968 1 (relirent)
10—<20 years 5697 <5 4] 093108.72 7.09 0.76to66.2
20-<30 years 4545 4% 475 21710902 134 L3910 113
230 years 2892 13 397 211104679 861 LIItwo670
Prrend=<0.001

Cumulative rank c:]u:lrtilu—-unlnggu«.li

1: <15 000 unit-days 26907 10 147 0710270 I (relerent)

2: 15 000--<35 000 unit-ttays 4886 8 233 101459 191 060toGIE
3: 35 000-<61 000 unil-dnys 2118 9 624 2860 1.8 574 218to 5.0
4: 61 000+ unit-tays 1243 10 £20 393w l5.1 812 2710244

Pren™=<0.001

Cumulitive rink quartile—|0-year Ing?

1z <11 000 unit-days 28335 9 132 0461102351 1 (referent)

2: 11 000-<27 000 unit-doys JEA 100 337 16210620 305 1.13wk22
3: 27 000-<44 000 unit-days ' 1885 0 344 24910103 637 230w 177
4: 48 000+ unit-days 1120 9 613 280t0ll6 734 2410221

Pireng=<0.001

Cumulative rank quartile—20-year lapl

Gronp PYAR ORBS SIR  95% CI SRR 95%Cl
12 <2800 unit-days WITE 9 146 06710278 1 (referent)
2; 2800-<11 000 unit-duys 3653 10 426 20410783 295 1.00 1o 8,70
3: 11 000-<28 000 unil-days 21 9 342 13610649 222 07810637
A4: 28 000+ unit-days 149 51 23410990 670 2090215
i’lmld=0-03""




Bladder cancer risks in workers manufacturing chemicals for the rubber industry.

JLERALEPRMECERBOBRNRAIRY
Sorahan T.
Occup Med (Lond). 2008 Qct:58(7):496-501. doi: 10.1093/0ccmed/kan104. Epub 2008 Aug 25.

Table 3. Relative visk of bladder cancer (all notifications of malignant or benign tumours®) by potential cxpésu.ré to four chiemnicals

Variable with levels n : RR* 95% CI RR® 95% CI

Curnulative exposure to MBT {mg m™> years)
None 41 1.0 1.0
0.01-21.24 6 1.3¢9 0.50-3.30 0.97 0.38-2.43
21.25-63.74 6 2.40% 1.02-5.66 1.70 0.65-4.41
=63.75 3 2.71 0.84-8.76 2,12 0.64-7.06
Pyalue for wend? P <005 P=0.16

Duration of employment in PBN department (years)
None 49 1.0 . 1.0
0.1-4.9- 3 1.88 0.559-6.06 1.03 0.26-4.05
=5.0 4 4,55%* 1,63-12.8 2,10 0.55-8.04
P-value for rrend® P <001 P =037

Duration of employment in aniline-exposed departments (years)
None 37 1.0 1.0
0.1-4.9 8 1.55 0.72-3.33 1.24 0.52-3.00
=5.0 11 2.22% 1.13-4.36 1.35 0.56-3.25
Povalue for trend? P < 0.05 P=0.44

Duration of employment in ertho-toluidine-exposed department (years)
None 50 1.0 1.0
0.14.9 . 4 4.68%* 1.66-13.2 372 1.21-11.4
=5.0 2 6.90%* 1.69-28.9 3.38 0.67-17.0
P-value for rend? P < 0.001 P<0.05"

*P < 0.05, **P < 0.01, **+F < 0,001,

.‘Reportcd on death certificetes or by cancer registry: ICD-8: 188, 223.3, 237.6, ICD-9: 188, 223.3, 233.7, 236.,7, 230.4, ICD-10: C67, D09.9, D30.3, D.HA.
PColumn summarizes four analyses, adjusting for age (4049, 50-54, 5559, 6064, 65-69, 70~74, 75-79 and B0-84 years) and calendar period (1955-71, 1972-81,
1982~91, 199296 and 1597-2005). )

“Column summarizes a single analysis in which the four chemical exposure variables are analysed simultanesusly with age and calendar period.

l“-‘Er_n.u- exposure categories scored 1-4 and treated as a continuous measure.

“Thrts gxposure categories scored 1-3 and treated as a contihusus measure.
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TABLE 2
Trends in Bladder Cancer of Definitely and Possibly Exposed Workers by Age, Expasure Duration, Duration From Onset of

Exposure, and Decade of Diagnosis
Previously Re-

Newly ldentified poried Bladder
Bladder Cancer Cancer Cases All Bladder Cancer
Cases {n = 17) n=11 Cases (0 = 28)
Variable Number % Number . % Number %
Age (years}
40-49 2 11.8 1 9.1 3 107
50-59 8 471 5 45.5 13 46.4
60-69 3 17.6 4 36.4 7 250
70-79 3 17.6 1 9.1 4 14.2
80-89 1 5.9 0 0 1 3.6
Duration of exposure (years)
0-5 4 23.5 2 18.2 & 214
6-10 1 59 3 27.3 4 14,2
11-20 5 29.4 4 36.4 9 321
21-30 7 41.2 2 18.2 9 3241
Duration from aonset of exposure (years)
0-5 0 a 1 9.1 1 3.6
6-10 0 o 2 18.2 2 7.1
11-20 1 5.9 1 9.9 2 71
21--30 4 23.5 B 54.5 10 357
3 12 70.8 1 9.1 13 46.4
Decade of first exposure
19501959 8 47.1 6 54.5 14 50.0
1960-1969 7 41.2 3 27.3 10 357
1970-1979 2 it.8 2 18.2 4 14.2




Carcinomas of the urinary bladder in a 4—chloro—o—toluidine cohort..
4-71 El—o-f-Jlﬂf")ylﬁ(%‘l’ﬁ%%tﬂ%ﬂi’éﬁ‘hl:@@‘éﬂfh—}-ﬁﬁﬁ
Stasik MJ...

Int Arch Occup Environ Health. 1988:60(1):21-4.

Table 2. Ages at start of exposure and at bladder carcinoma
diagnosis; durations of exposure and of latency (n = 8)

Parameter Median  Min. Max.

Age at beginning of exposure 35.5 31.0 41.0
(vears)

Age at diagnosis of bladder 64.0 58.0 78.0

carcinoma (years)

Duration of exposure (years)
(2) before 1970 14.0 1.5 20.0
(b) total 25.5 1.5 30.0

Latency (years) 271.5 17.0 38.0




A.further cohort study of workers employed at a factory manufacturing chemicals for the rubber industry,
with special reference to the chemicals 2—mercaptobenzothiazole {(MBT), aniline,
phenyl~beta~naphthylamine and o—toluidine..

:‘Ali%ﬁ]h‘\wﬂgﬁmﬁ’&%ﬂiﬁbu\é&%éli%a){’ﬁiﬁ$%‘wi§mmh—f~bﬁ%:J:U:blﬂiﬁ%lﬁ
2= AIWATERAATFPT - (MBT) . P Tz )-8 =“FIOFNLTIV oo b IADUZBELT

Sorahan T, Hamilton L, Jackson JR.
Occup Environ Med. 2000 Feb;57(2):106-15.

Tabte 8 Relative risks of mortality from bladder cancer and all causes exchuling bladder
cancer by patential exposure (o various chenticals, erployment historics are wnlagged

Bladder cancerf All other causes
RR (95% CD}
stomdrencous RR (950 CI) .
Variable with Ievels n analysist n sivnidtancous analysisf
Cumutative exposure to MBT (ngaey)
Nowe 14 1.0 959 1.0
0,01-21.24 4 2.69 (0,77 to 9,48) 83 1.04G (0.84 10 1.34)
21.25-63,74¢ 3 2.69 (0.68 to 10.58) 47 0.94 (0.69 10 1.28)
=63.75 1 2,10 {0.27 to 16.43) 20 0.79 (0,51 10 1.24)
p Vatue for trend§ p=0.24 =043
Durition of empleyment in PBN depariment {y):
WNone 18 1.0 1044 1.0
ag 1.23 (0.88 10 1,73)

0
L';i 4 | 175@AZ07.35) 27 1,27 (0.85 10 1.88)

p Volue for trend§ p=0.018 p=0.09
Duration of employment in aniline department (y):
17 Lo

No 938 LD
1—4[“: 1 0.34 {0.04 10 2.73) 10 1.04 {0.84 1o 1.29)
=35 4 §.31 {0.39 10 4.3%9) 70 0.79 {0.61 10 1.02)
p Value for trend§ p>0.50 p=0.15
Duration of employment in e-1oluidine department (y): .
None 19 Lo 1095 1,0
1-4 2 4,44 (0.76 10 25.7% 7 0,48 (.22 10 1.02)
25 1 5,48 (0.51 10 5%.14) 7 123 {0.57 to 2.65)
p Value for trend§ p=0.08 p>0.50
*p<0.05,

+fAny part of death certificate coded 1o JCD-B 188 (table 3, first column). .

$Cotumn summarises a single analysis in which the four chemical cxposwre variables are analysed
simultancously with age. .

£See rext.

Lable 9 Rebarive visk of bhedder cancer Call untificarions of maligrnt weaplasist) by
pevienial exposire to cavious chenideals: employeient hisiorics ake unlapped

. R (9528 CI) separate RR (95% Cl) sinniltnncons
Virfolde seiek lowels " wnafyuisf anfysisg
Cumulutive exposure in MIT {mpgpy):
Nune 2t 1.4 1.0
a)-21,24 3 206" {1.11 to 7.80) 2.4 (.76 1o 6,600
21,2%-63.71 3 250 (0.74 11 B.41) 1.6 (0.38 1o 5.63)
263,75 1 1.72 (0.23 10 12,82) 1.21 (0.15 uy 9.54)
p Value for tremdg p=iLlG p=0.18
Doeacion of erplupment in PON deparument (y):
Naone 25 Lo L0
1-4 I 1260 {0.17w9.32) ° 058 (.00 10 5.496)
=5 4 Futge (2.60 o 21,52) 435" (L.301w 11,57)
P Vilue fur trendy 0.l p=,03
Durmivn of employment in aniline deparument v
Wone 23 i4 1.0
I 2 [1X:1] {20 to 3.01) 0,61 (2 10 2.70)
=5 5 Pl (0.8 10 5.79) 150 (52 to 4.35)
P Value fior treandy p=0.17 =050
Durativn of employment in o-toduidine depasianent (v):
None 27 1o Lt
1-§ 2 0,75 (159 o 28011 S04 {104 10 25.80)
=5 1 7.65% (LU3 e 56.87) 2,73 (0.29 w 35,45)
p Value Tur trend§ p=iLOD2 p=0.31

AL OS; =i T 001,

F8ee bl 3, secomd wolumn,

FColumn summnrives four analyses, only ndjusing for age,

S nburnn summvardies i sigle anadygis i whigh the four chemical exputtre variables are analyred
simultanceusly with age.

§See text,




No.41 |

Table 10 Rulative visk of ladder cancer (all netificaons of malignant and benign
weoplasins) by porential exposire 1o warions chemicals; emploment historics are lagged by

15 years

RE (95% GO separate RR (95% CI) simultancous

Variabfe voith leurls n anolyiisd anclysitf

Cumulative exposurs 1o MBT [ AR Y H
None 34 1.0 1,0
0.01;21.24 43 1.40 (0.43 1o 4.54) 1.18 (0,34 10 4.07)
21,25-63.74 1.84 (0.58 10 5.86
rron 1} 28070612 ¢ )
p Value for trendy p=0.23 p=0.49

Dutstion of cinpleyment in PBN depnrement )t
Nene 36 | X1} 1.0
1 2 2,01 (018 10 B.36) 1,16 (0,31 10 6.95)
=5 3 3737 (1,45 10 15.42) 3.8 (.98 10 12.40)
p Value for trend§ #=0,007 p=0.05¢

Duration of employment in aniline department (¥}
None 35 1.0 K
I=t 3 1.03% (.32 10 3.34) 0.86 (0,25 to 2.90)
=5 3 1.23 {0.38 0 4.02) 0.4 (0,26 to 3.37)
p Value for trendy p>0.50 p>0.50

Duration af cmployment in e-toluitine tlepartment (y):
None ki 1.0 1.0
1-it 1 3.11 (0,43 10 22.63) 2,05 (0.24 10 17.28)
=5 ’ 1 13.43% {1.84 0 98.06) 7.64 (0,90 10 G5.14)
p Value for trendy . p=0.007 p=0,076

*p<0),05, p<d.0l.

+5ee table 3, ihird column.

#Column sunimarites four analyses, only adjupting for age.

§Column summariscs 2 single onalysie in which the four chemical exposure variables are analysed
simulinneously with nge.

1See (ext,
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Table 2. Observed and expected numbers of bladder cancers amang chemical workers by exposure groups

Probability of

exposure (o Na, of Bladder cancers

o-toluidine and persons SIR 20% Cl

aniline Observed Expecied

Definitely exposed 708 7 1.08 6.48 3.04-122

Possibly exposed 288 4 1.09 3.66 1.25-8.37

Probably uncx posed 753 2 1.43 1.39 0.25-4.39
Towal 1749 13 3.61 3.60 2.13-5.73

“Fable 3. Trends in bladder cancer risk by duration of employment in exposed depariment

Bladder cancers

No. of

Duration of

exposure, y personst Qbserved Gxpected STRY 90% CI
<5 584 0 0.75 — —
5-9.99 31 I 0.11 88 0.45-41.7
10+ 73 6 0.22 27.2 11.8-33.7

*No. of persons whaose duration of employment {as of the study end date, the date of diagnosis, or date of

deatlr) was in the category stated.
+Directly standardized rate ratios were 1.00,3.31, and 16.0 (with low exposure group a

s referent). Test for

linear trend was highly significant (P <.001}.

Table 4. Trends in Bladder canver risk by time sinve livst employment in exposed departimua

Time since {irst

No. of

eiployment
in exposed persons® Blagder caneers SIR 2% CI
depariment, y Observed Expegivd

<10 196 0 0.22 — —
10-20 kiit) 1 0.4 2.03 0.10-9.64
A0 148 6 0.37 164 7.13-323
[ i

4No. of personis whose time since first employment (s of the sludy end die, the dine of dingnosis, or e
of teath) was in the cutegory slated. i
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TABLE 6
MEAN LATENT PERIOD FOR BLADDER CANCER BY DURATION OF EXPOSURE

Years since

Category of duration Mean duration Number of deaths first exposure

of exposure (years) No. in study and range (years) from bladder cancer (mean and range)
Upto 5 377 <1 2 26.5 (25-28)
6-10 204 7.5 (6-10) 6 18.7 212—27)
-2 161 13.9 (11-19) 13 20.1 (12-30)
21 and over 126 27,7 (21-38) 15 30,4 (2141
All exposures 368 17.9 (<1-38) 36 24.9 (12~41)
TABLE 7
MORTALITY FROM BLADDER CANCER BY AGE AT ENTRY
Years since
Number Number of deaths first exposure Age at death
Age at entry in study from bladder cancer  (mean and range} (mean and range)
Up to 25 275 10 31.6 (22-41) 54.1 (43-63)
2635 252 12 24.9 (14-33} 56.4 (48--63)
36 and over 341 i4 20,1 (12—-23) 65.1 {57-16)
Total 868 36 24.9 (12-41) 59.2 (43—76)

TABLE 8
OBSERVED AND EXPRCTED DiATHS, LATENT PERIOD, AND AGE AT DEATH FROM
BrLADDER CANCER BY CATEGORY OF EXPOSUNE

Years since

Ratio (irst exposure Age at death
Category  Observed  Expected obs.fexp. {meun and range) {mean and range)

A ! 0.03 20.00 41 03
B 6 0.04 150.00%%* 247 (22-20 35.5(43-711
C 5 0.06 £3,33%k* 23.4 (1230} 62.4 (48-73)
D 1l 0.04 275.00% 24.2 (13-335) 56.4 (4963}
I 3 0.24 12.50%+ 1.7 (12=34) 62.3 (57-71)
F 5 0.44 L1.36M%* 24,2 (1730 63.0 {53-76}
G 5 0.08 62,50 27.4 (12—40) 60.0 (54—-64)
H 0 0.10 —_ — -
I 0 D12 —_ _— —
L 0 0.06 —_ —_ —
All 36 1.23 29, 27%0% 24,9 (12—41) 59.2 (43-176)
* P < 0.05.

P o< 0,01,

***p < 0.001.



