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Transitional-cell carcinoma is the dominant histological
type of malignant tumors of the urinary bladder. There is
limited information on risk factors for non-transitional-cell
carcinoma (NTCC) of the bladder. We used data from 9
case-control studies on bladder cancer from 6 European
countries to examine the association between NTCC, to-
bacco smoking and occupation. Information on 146 cases
diagnosed with NTCC were matched by age, gender and
study center to 727 non-cancer population or hospital con-
trols and also with 722 transitional-cell-bladder-cancer con-
trols. Lifetime smoking and occupational history were evalu-
ated. A statistically significant excess risk for NTCC was
observed for current smoking [odds ratio (OR) = 3.61, 95%
confidence interval (Cl) 2.08-6.28]. The risk increased with
higher tobacco consumption (OR for highest tertile of pack-
years = 7.01, 95% CI 3.60-13.66). The risks were higher for
squamous-cell carcinomas than for other types of NTCC.
Among major occupational groups, a significant excess risk
was seen for field-crop and vegetable-farm workers
(OR = 2.06, 95% CIl 1.03-4.10). These results indicate that
NTCC of the bladder is associated with smoking and specific
occupations. The risk pattern seems to differ, in part, from
that observed for transitional-cell carcinoma of the bladder.
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European case-control studies on bladder cancer to examine the
association between non-transitional-cell carcinomas, tobacco smok-
ing and occupation.

MATERIAL AND METHODS

The pooled data set forms part of a wider project examining
occupational cancer in the European Union (Kogevieasl.,
1998). The 9 case-control studies (Gdezat al.,1989; Rebelakos
et al.,1985; Moller Jensent al.,1987; Claudeet al., 1988; Hours
et al.,1994; Porrwet al.,1996; Bolm-Audorffet al., 1993; Greiser
and Molzahn, 1997; C. Serra personal communication) were
selected from all studies conducted in the European Union that
included detailed lifetime information on occupation and tobacco
smoking and information on histological type of bladder cancer
(Table I). Information on medical conditions leading to chronic
inflammatory processes was not available in most studies and,
therefore, could not be examined in the pooled analysis. The 146
subjects diagnosed with non-transitional-cell carcinoma constitute
the case series in this analysis. They include 49 squamous-cell
carcinomas, 16 adenocarcinomas, 28 undifferentiated carcinomas,
and 53 other or non-specified non-transitional-cell carcinomas
types. The mean age for non-transitional-cell carcinoma cases was
66 years, 83% of them were men and 73% were ever-smokers.

In industrialized countries, transitional-cell carcinoma is the For each case we randomly selected 2 sets of controls (matching

dominant histological type of malignant tumors of the urinaryatio 1:5) from all potentially eligible controls of the same agés(
bladder. Non-transitional-cell carcinoma of the bladder represeysars), gender and study center. The first control series constituted
only 5 to 7% of all bladder tumors, comprising about 3% 0bf 727 non-cancer controls selected from the original control series.
sgquamous-cell carcinomas, 2% of adenocarcinomas, 1% of undiff the 9 studies selected, 5 had originally selected hospital controls
ferentiated carcinomas and a smaller percentage of minor histo{Rebelakoset al., 1985; Claudeet al., 1988; Hourset al., 1994;

gies such as small-cell carcinomas and lymphomas (DeXitd., Porruet al.,1996; Bolm-Audorffet al.,1993), 3 studies population
1993). Most studies assessing risk factors for bladder cancerciontrols (Moller Jenseet al.,1987; Greiser and Molzahn, 1997; C.
industrialized countries have not studied non-transitional-cell carci-

noma separately, mainly because of small numbers. A single

existing study from the USA (Kantaat al., 1988) is based on less  Grant sponsor: European Commission, Europe Against Cancer; Grant
than 100 cases, and identified smoking as a risk factor foumber: SOC 96-200742 05F02; Grant sponsor: Generalitat (Government)
squamous-cell carcinoma. Two studies in Africa have givedf Catalunya; Grant number: CIRIT/1995 SGR 00434; Grant sponsor:
contradictory results regarding the risk associated with smokiﬁﬁﬂ%‘éf&'fi‘ﬁ%‘?aom Sanitaria, Ministry of Education, Spain; Grant
and non-transitional-cell carcinomas (Vizcaiebal., 1994; Bed- ' '

wani et al., 1997). Clinical studies and limited epidemiological

evidence indicate that severe long-standing cystitis may be assockCorrespondence to: Respiratory and Environmental Health Research
ated with squamous-cell carcinoma of the bladder (Pokstkal. , Unit, Institut Municipal d'Investigacidédica (IMIM), 80 Doctor Aiguader
1976; Dolinet al.,1994). Studies in Africa have associated chroni f’rﬁa%?rk%e'ZCﬁ]ggo@oiﬁairsnp?s”' Fax: (34)93-2213237.

urinary-tract infection byS. haematobiunwith squamous-cell -9 '

carcinoma, a relationship that appears to be less strong for

transitional-cell carcinomas (IARC, 1994). We used data from 9 Received 26 May 1998; Revised 3 August 1998
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TABLE | — DESCRIPTION OF THE 9 EUROPEAN BLADDER-CANCER CASE-CONTROL STUDIES
INCLUDED IN THE POOLED ANALYSIS

Number of non-transitional-

Number of transitional- cell-carcinoma cases
Study area (reference) cell-carcinoma cases Al Squamous-cell Period of
carcinoma enrollment

Spain (Gonzkz et al., 1989) 471 26 7 1983-1986
Greece (Rebelaka al., 1985) 278 22 11 1980-1982
Denmark (Moller Jenseet al., 1987) 356 33 6 1975-1981
Germany (Claudet al., 1988) 397 24 15 1977-1985
France (Houret al.,1994) 111 5 0 1984-1986
Italy (Porruet al.,1996) 349 6 0 1992-1993
Germany (Bolm-Audorfet al.,1993) 294 6 1 1989-1992
Germany (Greiser and Molzahn, 1997) 904 10 7 1990-1994
Spain (C. Serra, personal communication) 206 14 2 1993-1995
Total 3,366 146 49

TABLE Il — CIGARETTE SMOKING AND RISK FOR NON-TRANSITIONAL BLADDER CANCER

All non-transitional-cell Squamous-cell carcinoma
Smoking status and Non-cancer Cancer cancer cases (s 146) cases (= 49)
pack-)gears (py) Case’ controld controls Non-cancer Cancer controls Non-cancer Cancer controls
(Tcey controls OR (95% (TCC) OR (95% controls OR (95% (TCC) OR (95%
confidence intervaf) confidence intervaf) confidence intervaf) confidence intervaf)
Non-smokers 27 220 109 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Ex-smokers (all) 41 267 247 1.41 (0.79-2.51) 0.58 (0.31-1.28) 2.19 (0.77-6.27) 0.91 (0.30-2.76)
0.06-21.51 py 23 145 97 1.56 (0.82—-3.00) 0.86 (0.43-1.71) 2.21 (0.67-7.28) 1.09 (0.31-3.82)
21.52-40.51 py 9 65 76 1.41 (0.59-3.34) 0.42 (0.17-1.00) 2.75(0.67-11.34) 1.02 (0.24-4.30)
40.52+ py 9 57 74 1.61 (0.66-3.92) 0.42 (0.17-1.01) 3.70 (0.75-18.15) 0.79 (0.17-3.77)
Current smokers (all) 65 185 306 3.61 (2.08-6.28) 0.79 (0.44-1.40) 5.31 (1.95-14.48) 1.19 (0.42-3.35)
0.06-21.51 py 11 47 49 2.16 (0.97-4.84) 0.85 (0.37-1.94) 2.52 (0.57-11.18) 0.91 (0.20-4.01)
21.52-40.51 py 17 73 122 2.68 (1.29-5.56) 0.50 (0.24-1.05) 4.14 (1.13-15.16) 0.78 (0.22-2.85)
40.52+ py 37 65 135 7.01 (3.60-13.66) 1.01 (0.53-1.91) 11.30 (3.36-37.97) 1.53(0.49-4.77)

1Excluded 13 cases (5 squamous-cell carcinomas), 55 non-cancer and 60 cancer controls, smoking other types of tobacco (pipef cigars).—

adjusted for age, gender and study center.

Serra personal communication) and one study used both (&anz&R for smoking were consistently lower for the combined non-
et al., 1989). Among the studies including hospital non-cancéransitional-cell-carcinoma group than for the transitional-cell-
controls, 2 selected them from patients in urological boards, onarcinoma cases, indicating that tobacco smoking is less strongly
from accident/trauma patients, 2 from patients in various depaassociated with the conjunct of these histologies than with transi-
ments with diagnoses not associated with smoking or occupatitonal-cell carcinoma. Specifically for squamous-cell carcinoma,
and one from a combination of urological patients and generabwever, the risk associated with smoking was higher than for
wards. The mean age of the non-cancer controls included in tloither types of non-transitional-cell carcinomas and was similar to
analysis was 67 years, 83% were men and 64% were ever-smok#ra.risk observed for transitional-cell carcinoma (Table II).
The second, constituted of 722 subjects with transitional-cell A 2-fold statistically significant excess risk was observed for all
carcinoma of the bladder who were originally included in th&TCC and for squamous-cell carcinoma, in subjects employed as
studies as part of the case series. This group’s mean age wasiéid-crop and vegetable-farm workers, as compared with non-
years, 83% were men and 77% were ever-smokers. Squamous-gghcer controls (Table ). Among other occupational groups, a
carcinoma cases were analyzed as a separate sub-group, whichsi@gktically significant excess risk of non-transitional-cell carci-
a mean age of 68.4 years, 85.7% of men and 74.9% of ev@ma was observed for working proprietors, catering and lodging
smokers. (4 cases OR= 5.40, 95% CI= 1.04-27.98). No excess risk was
Subjects were classified by smoking status (never, ex, curraitserved for workers in occupations such as rubber processing,
smoker of cigarettes) and by cumulated pack-years of cigarettegtilies and dye manufacturing, which have been consistently
categorized in tertiles and stratified by smoking status. Lifetimessociated with excess risk for transitional-cell carcinoma of the
occupational history for jobs held for more than 6 months wasadder.
available in 8 out of 9 studies. In the Greek study, only the longest
held occupation was coded. Occupations were reclassified using DISCUSSION
the International Standard Classification of Occupations (Interna-
tional Labor Office, 1969). Conditional logistic regression was In this pooled analysis of case-control studies, we examined the
used, and (OR) were adjusted for age, gender and center, anda&gociation between smoking, occupation and risk for non-
95% (CI) were calculated using the SAS statistical package. transitional-cell carcinoma of the bladder. We relied on the
histological diagnosis of the original studies. The proportion of
non-transitional cell carcinomas among all bladder cancers differed
by study and was higher in the earlier studies (Gtezat al.,
A 3-fold statistically significant increased risk for non-transitional1989; Rebelakost al.,1985; Moller Jenseant al.,1987; Claudest
cell carcinoma was observed for current tobacco smoking (Talde, 1988) than in those conducted in the 1990s (Hatia.,1994;
II). Among current smokers, the risk increased with pack-years Bbrru et al., 1996; Bolm-Audorff et al., 1993; Greiser and
cigarette smokingg value for linear trend= 0.001), with a 7-fold Molzahn, 1997; C. Serra, personal communication). The diagnosis
risk for the highest tertile of pack-years (40.52pack-years). The of squamous-cell carcinoma was probably highly specific, but other

RESULTS
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TABLE Il — OCCUPATION AND RISK FOR NON-TRANSITIONAL-CELL CARCINOMAS OF THE BLADDER OR AND 95% CI
ARE ADJUSTED FOR AGE, GENDER, SMOKING AND STUDY

Transitional-cell-cancer

Non-cancer controls controls

Occupation (ISCO Codes)

Seesl or  ciosw  Seesl or  ciosw
Professional, technical and related workers (1) 13/72 0.99 0.50-1.95 13/59 1.13 0.58-2.21
Administrative and managerial workers (2) 3/23 0.72 0.20-2.56 3/21 0.73 0.21-2.52

Clerical and related workers (3) 25/117 1.02 0.60-1.73 25/137 0.87 0.52-1.46
Sales workers (4) 18/127 0.54 0.30-1.44 18/112 0.67 0.37-1.21
Service workers (5) 26/131 0.89 0.53-1.52 26/121 1.04 0.62-1.76

Working proprietors, catering and lodging (51) 4/4  3.65 0.74-18.06 4/3 5.40 1.04-27.98

Agricultural, animal husbandry and forestry 47/204 1.25 0.82-1.91 47/145 1.36 0.88-2.07
workers, fishermen and hunters (6)

Field crop & agricultural workers (622) 17/59 2.06 1.03—4.10 17/56 1.98 0.98-4.01

Production workers, transport equipment  85/424 0.93 0.61-1.44 85/446 0.81 0.53-1.25
operators and laborers (7 8 + 9)

non-transitional-cell carcinomas had been identified in some can-agricultural activities. The prevalence of this infection in Europe
ters by exclusion,j.e., as any bladder tumor not classified a$as been very low and it is, therefore, unlikely that the increased
transitional-cell carcinoma. Histological misclassification and interisk can be attributed t8. haematobiunOther occupations which
center variability in histopathological practices may have affectdive been associated with high risk for transitional-cell carcinomas
the risk estimates for the group of non-transitional-cell carcinom@$ the bladder (Silvermaset al., 1996; Kogevinast al., 1998),

as a whole, but it is unlikely that this bias has seriously affected tM¢re not at high risk for NTCC. Even though this pooled data set
risk estimates for squamous-cell carcinoma. includes more non-transitional-cell carcinomas cases than earlier

In these European populations, tobacco smoking appears & tuagies, its size is small to detect risks for specific occupations.
major risk factor for non-transitional-cell carcinoma in men and in " cpﬂclusm_?_, NTCC of the ble;]dde_rll(s associated with Smfff’k'”g
women, a finding consistent with the results of the studies in the (389 With specific occupations. The risk pattern seems to differ, in
(Kantoret al., 1988) and Egypt (Bedwaktt al., 1997). The risk for part, from that observed for transitional-cell carcinoma of the
tobacco smoking appears higher for squamous-cell carcinomgdder'
other non-transitional cell carcinomas histologies (adenocarcino-
mas, undifferentiated and other).

The main occupational group having an excess risk in this
European study were farmers. The higher frequency of squamous3.F. had an IMAS fellowship for medical students, Barcelona,
cell carcinoma in Egypt and other African countries has be&Tatalonia, Spain. We thank Mr. A. Tais, Dr. X. Castellsaguand

attributed to infestation with5. haematobiun{Vizcaino et al., Mr. D. McFarlane for helping in data management and statistical
1994; Bedwanet al.,1997; IARC, 1994), mainly through exposureanalysis.
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