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Results on 185 cases with histopathalogically o nfirmed aon-Hodgkin's
Iymphoms NHL) aod 335 controls from & privicas pablished case-
contral study on maligesnt lymphomx are prescpied together with soute
extended anelyses. No accupation wes & vhik fucty for NHL, Exposure to
phmmm-ddlyhldcd,hthednlnm nalysis, an odds radle of 5.5
w!th.”%ennﬂdwulnlavdutl?—lkuudmdmnvhm

commcrcial mixture of 2,4-dichiorpphenmngacetic scid and

exposed to 2
- acetic acld. Exposure to] chlorophenols gave an

_ qdds retlo of 43 (2.7-8.8) witk peatechiorsphencs being the mast conuunon
type. BExposure’to acgank golvents ylelded am odd ratio of 2.4 (L4-3.9).
These results were not slgnificantly changed fn fie wrltivariate analyss. .
Wmﬁh{c&l«m&ﬂ:ﬂqm anoling, sed ecal vinff were
not sssociated with an increasod risk for NHY “The ieslts reginding

tnccensed risk for NHL followlag exposure to phenoxyacctic acids, chlo-

mphmh.aromn!cldvenuwmmtaﬂqded by histopathological type;
was somewhat laager fn cases expasced {0 ocgan solvents than the rest.
“This was cxplaiued by more prevalent expasurc o orgauic solvents in the
group of cases with good proguosis NHL histoputhology. - :
INTRODUCTION

Y 1981, we repartod @ 6-fold sisk of mafignant lymphoms, both
Hodgldn’s discase and NHE,® amoag p rsons cxposed to phenoxy-
seatic acids or chilorophenols as the result of casc-control study (1). -
An association was also found for cxposure Jo organie solvents.

Since then, other studies have been perforthed withia this field and
ag sssociation between exposure to the pheno berbicide 2,40 and
NHL hss been reported In studics from the Vnited States (2, 3).

NHL is onc of the malignant discases w
creasing incidence in the Western world. Pes cfde exposure has been
discussed 88 oac contibuting factor (4). This has prompied us to
analyze sod report data on NHL from dur study (1), omitting
Hodgkin's diseasc. .

¥a this paper, we also present sisk estimates for differcat histopathoc-
logical sublypes, stage, nod snatomical ization of NHL: The

L¢3

association between 2,4-D and NHL in 4 study from Bsstom Nebraska
: didnogappearmhcspcdﬁcmmysub adp, although the 1isk was
gomewhat higher in intermediate grade NHL(3). Exposure to organlc

solvents has been rclated to only supradiaph
study (5), wherean other studies havo not bro
-—turnior localization {6, 7). - -
Some stodics in this fleld have used geodpation as & surrogaté for
exposure to phenaxy herbicides without shop ing any sssociation ().

zgmatic NHL in onc
cdmﬁmmation an

- To oidex to compare our resulls with the finflings in such studics, we

fave calculated an OR for dlffefent occupations, including those with

potential exposure to phenoxyacetic acids of chiorophegols, such as
facmers, farm workers, afforestation workers, snd lunibeijacks.

dved 11/2/93; pted 2/24/94. .o
_-‘_mmumﬂcﬂhndmh-ﬁdom&hymhpmhympwdw
chimrges. This wilclo must therefors be herely marked g fisemord in d: with

*To whom. togadatd for vopdnts should be sddzesed.

- 24D, 2,4-dicil
ic. acld; OR, odds rulo; TCDD,
: DD, dich! o Irelchlocoetis
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- paire. If necossary;

2385 :

" wero calculated socording to Cornfield ss

fho11
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.ugosurne to Phenoxyacetic Acids, Chlorophenois, or Organic Solvents In Relati_o'n to
1atomical Localization of Non-Hodgkin’s Lymphoma

Dapirenent of Oncalogy, Universisy Haspieal, 5-901 85 Umah (M. EJ; and Department of

MATERIALS AND METHODS

The study material
edmitted to the Depastment of

consisted of all men aged 25-85 years who were
Omoiowinﬂmubetweenlw4mdl9‘18with
hmnhologh:ﬂywﬁﬂedmﬂ,msmin'mmmdampmﬁ-
oualy roexumined and mpmmdhaewim&cmppapouduﬁﬂaﬂmi
wh!dxwummonlymcdhﬂwvdendux{naﬂwm.mme.pmtﬁm
the Kiel classification is wsuslly used in Burope,

-ummmummnmmmmmmmnm;wtmw

cach other and ae compatzbic (9). .
mmgﬂhmwdymdlsdﬁedmrdingbmcmm
suﬂnglyswm.!nnddiﬁm.memdlwemﬁnhedinmwdnﬁfythe
dluunn:pmmuﬂonusumdkphnsmnﬂe. je, or gencral-
M%_&mmm:maﬂlﬁ!m“mmﬁnm
Mmmhmmmnm«mjmmmmuﬂlymmdﬁuqm-_
ﬁomakcwmmd.ﬂqwmmﬂehedﬁxux.qﬂ.pb@cofmm:nd
vinlama;deceuedoomulsmakomnnhndm:ymafdeuhmliﬂm
WWMMMNMWWMMMW
£t the Nationsl Registcy for Cattsea of Death, Detaits weré peescated in our
previous publication (1). - . _
Assessment of Expogure. A completc working history, various expoaures, -
and leisure time sclivites covering the whale lifc. were obitained by question-
the answers wete completed over the phone, Protoctive
sgainat the chemicals associated with NHL ia this stody was not
mmqnlymed.mdlnﬁxn@admmmhprmﬂmandhnwuwm.ls
uncertain, Details have beea published in the caclier teport (2). . - .
Aﬂmspa&mmmwahsﬁﬁndm@nghﬁaNaﬁ;Wmﬁns
dusiﬁelﬁmqm(m}.mmﬂhmgwﬁwdoulytoioem'pﬁmﬁm
nmlumﬁmsmwmmmmmmwbe,mmm
comsideced in the etiology of NHL (11), accupstions werc alse classified a3
outidor, indoor, ot mixed. e
W%m@dmmmmmdbmmpﬁc@vam,omkas
thay "1 week continously or loss than 1 menth In fotal wis classifi=d as
low-grade and more than that ss high-grade. B
qu:ﬂu:rvivdwu-nﬂyudfo:ﬁnmmm]ﬂiommpemwmcd
Statistical Mettiods. The statistical snalyscs of the data were basad on
Mantel-Hacaszel methods for calcutation of OR by stratification by age and
vitel status {12). Tho 95% confidence intcrvals, givea within pareathescs,
presented by Breslow and Day in
1980 (13). The analyses were porfocmed with the Epilog Plus epidemio-
hgiulmﬂwm,boththeun&nﬁahmdyﬂeimdthnmulﬁnﬂiwhﬁsﬁc
regrossion. Poteatial confounding between expoaures of interest was eval-
uated In the maltivariate analysis. Tho incloded variables are” prescated
ander results. -

RESUL’[‘S

Occupations. No significantly iucrcased or decreased risk for
NHL was found in any occupation as presented in Table 1, Qutdoor
work yielded OR 0.9 (0.4-1.7), and for mixed gutdoogfindaor work,
OR = 09 (05-17) was obiained with Indoor work used as a
peference.

Aclds. Exposuce to phenoxyscetic acids ar chigro-
gave OR 4.6 (27-78; Table 2). Exposurc to all types of
phe otic atida ylelded OR 5.5 (2.7-11). No caso wag exposed to
only 2,4,5°T, whereas oné Gontrol seported 2,4,5-T s the ouly phe-
noxyacctic acld. Mostly, a combination of 2,4-Dund 2,45 T had been
ssed in both occupational and leisare time exposure. The combination
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Teble 1 OR and 95% confidence nterval & Mam«mdmfar
- non-Hodghin lypmphome
. Number exposod
Qccupatica {Cascafcoatrolly ™" OL s
worker 30 {317
Bufiding waorker 147 0417
Carpentos 13036 05-24
Daiver 34 02-26
Farmat 2007+ 414
Rerm woeler 19 0221
Louder ol 0135
Lambogack 32486 e7-21
Mochpnic 51 0.7-96
Moator mechanlc no 05-3.4-
Mioes &8 9429
Officar AL 0349
Office smployce B T8 ] 0121
l‘nlphdnlh'ywocrbf 613 0545
Salosman - W3 Q122
Sawmilt workes 13428 0732
Shop Tesper 3 Q02-2.7
weathost . 446, o595
Storeman - 53 13 0443
“Truck driva Aj20 o6 . 0220
‘dﬂ.ﬁﬂmm ’
. Agent. . . . (c“ulmnﬁdl . ) OR ~ 95t
Phisaaxyscetic scids or chiocaphencls ' 43151 46 2FIB
all ) - ZSRA ss - 2741
245T facloding taixtares: 18123 41 19-86
- 24D ooly - A 13 12360
“MCPA oaly. "0 _
Qo 3535 J4% 27488
high grade 169 94 3625 .
a 45788 TU2A 1449~
tow grads 1438 18 08-38
., beazine in 2 1BT0
thinber - 114 34 1400
teichloeoctinglene 9 Ly 1342
[ 1 33 0947
degressex L u s
_DDT 16 24 1249
Asiostos 121 17 0840
Saoking
cairent IS 11 0629
_ poovioes 25580 L6 05-20
et gantT as/md 15" 0825
* C195, 95% confidcoce Jotcoval; MACPA, L clhioro 2 coptrylphenaxyeoctic sdd.
of 2,4-D aﬁdmﬁ-rwum‘qp'eof exnoshe in 17 cases and 22 .

omtmis.()ncc:m cxposed to both.

. mcthy’ ;
_ gEve OR41(19-86)
mthylphemxyaceﬁcadd,ﬁguasesand

Jducing OR 13 (12-35T). W
y\url.'

poth ZAS-T and 4-chloro-2-
acid. Exposure 19 2,4, .“;‘iﬁanyegmbhaﬁén,_
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pumbers of exposod contzols. of 1-17 days yiclded OR =
6.5 (2.1-18); 18—43 days, OR =33 (LO-11); and >43 days, OR =
13 @2-23).
Median latency time period for cases exposed to pheaoxyacetic
acids was 18 years. : L . ”
Chlorophenats. Fligh grade exposuse 1o chlorophenals yiclded OR

. 8.4 (3.6-25), whoreas jow grade expasurc gave OR 3.3 (1.6-6.8).
Moatly pentachk hu‘bcenusnthwedca,andhighgmde
produced OR 8.8 (3.4-24). One casc with high grads
chlorophicnol exposurc ‘could not specify the type used. Median la-

exposurc 1o arganic solvents
yicided OR 2.9 {1.6-5.6), whercas the risk: for low grade cxposure
was lower, OR 1.8 (0.8—3.8).Fotdiffuent'types of organic solveats,
significantly inqmedﬁskw-ﬁouudforhenﬂne.thimm,hichiom-
cthylens, and.white spirit. Exposurs 1o degreasing ageats geve OR 11
(29-72). The median latency period for exposacc to arganic sotvents
was 21 years. ) '

. Other Agents. In the univariste analysis, EXposire to DDT was

amodxxedwithﬂm.,(}R2.4(Lz—4.9).Smnking..uscofmnlamff. ‘

mmmmmemayiglddmsigniﬁmdﬂymmom. _

Multivariats Asslysis. In ihe multivarizte annlysis, expasuare $0
phenoxy herbicidcs, high. grads nposmc to chlaraplicuols, and or-
ganit solveats gave signficantly increased ORs (lable 3). DT ex-
posure yielded OR. 1.5 (0.6-3.6)- As in the upivariate analysis, Tow

: gndoexpomcmoxmicadlthsandwsavcmsignﬁanﬂy

increased risks for NHL.

Teble 3 ouu&msmwixapmnw-,mhdu

Agoit S QR cos”
Phenoxyscetic Cits - ~ 2 1617
bigh gade . - 35 - ATEL
| Tow grade o1l . 0527
W’_" . s 0636
: Asbestod  -c .o .. 13 0536
_‘aa's.‘srsﬁ_'m.ﬂm aterval, MOPA, 4-ctiloro-2-methylph

iy

cotlc acid

Deuphoma

 different types of accarding to the Reppapoet claseficasian.
.Num(n)dw.hm.wguﬂmmr.. allicses. o
(n) aclds phonols ©  eolvoats
WWM 33 28 9
o ‘os11 1176 1366
Diffise tymphocytics i aa T
poocly ditsrentintod (5) o200 . 62T
! ) S0 87 i6 -
ccytc/bisting 02-33 a8-98  OTN0
Diffuse bisthocytls (44) [+ 3 55 18 .
. . 2537 2413 0538
Hodaley wixed 23 20 - 22
 ymiphocytic/tistiacytic (5) i\ g1as . eras 037
Nodilar bysiphocytic, sg - 547 -
Nodélsr Iyphocytic, - 1S T R~
ooy diffszoutieted (7} ‘250 sa-p__-os4
Yodsixr histocytio (€ 52 b3 35
. oiss . 216w 0334

o1z
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v - PESTICIDS HXPOSURE AND ML °
- Tublc § mwﬁsaﬂwmm#wmwwmudwﬂ}hmwdeMW‘
W(u)dwhdﬁmmmwﬂﬂn, ) o
Stge . - Prisnoxysostiy acids — Chicmophenols Organks solvents
(=) . Ok 9s* OR s OoR CIos
Tre) 43 1416 32 1o-11 23 09639
AQY - 38 1.0-34 35 1112 29 19-82
8 85 0.5-990 -
"), 16 28110 Y 0823 83 0125
AG) 3 19 39 051 04 01-37
BOY) s 6.6-590 11 03-300 ,
W &7 53 1719 72 302 23 10-59
. Afll) 57 LT-24 85 s 32 1185
. B{& 43 02-68 29 0.1-39 18 0471
. v () 53 15-15 : 45 20-11 31 1565
AQH . 60 1828 E 57 21-16 38 1596
BQ8) a1 0720 ; 34 09-12 21 0765
v . _
A(T6) 55 25612 55 a1 28 1649
. B@ES) _ 55 1.5-20 - EY) 10-9.5 14 0.5-35
,"qos.asﬁmmwm B '
) m&aRmd”%ouggade#@émﬁquuﬂdwwmnfmﬂowWﬂw
Nusabor () of cascs ghved vrhia par ity . . .
' . "+ Pinoxyscciic acids Chtoroptenots Organic satvents
1. Acstomicd sito () OR | o ZOR : ass OR s -
1 Supra-dsphragamstic 4} 57 18-18 32 1095 14 0539
' putrediaptragmatic (21) 12 2228 60 1971 16 0547
* Qeagmlized (60) 47 1911 52 2611 32 1759
) o) Oi!sforexpommto ptepdxyaoeﬁcaﬁda,chlo- @Myhm@hﬂnwsuﬁks-aﬁd:@iﬁmhﬂywdm
‘ mmuhmwmmm.q—wdmmmm _suldy.lnthisimresliga&on, Onfbrfmmmwaﬁﬂ.'hqdfeijm
v the o i mgiﬁm-i:]m 4. Increased isk was w«kmﬁ.&lnbsulgﬁqmdmw“mbcquhyiddedOR
mdtouusnbtypes.nucwthc!ow sber of cases with some of &1mmmpﬂmy.nmmﬂmmhammmtwﬁh5weﬁsh
thc subtypes, broad confidence were obtained- fa these mmm&awhaecomsdnaonomnpaumwmunkedwhhm
* caloulations. - -mwﬁmmm@waﬁnnmnummmmwm
Stage 4 6 presedt ORs aod 95% iﬁdividmlcxposmewl.andiobﬁdeanmtbe:usedu_umogaw
wfidenco Lot itcs of NHL ! gor expiasure. ' -
clinical pee -Incioascd expogure to Plctory , smdigsindicasexhatuvmhﬁonméjcamsys-
T ; i ; temic jmmuaosuppression (18), and an incesased mink for NHL has
e . o ‘beon found in immunosapptonsed perions (19). Conscquenily, the
Progaosis. The medisn surviv m"_ﬁ““"l"’“" risk might be incroased in job categotics classified as outdoot
mﬂmﬁsmmﬁmm ctic acids or chloro- . ‘ A : : this study, 10
: ). and 36 months in ) © ic work. Such sn ociation was not demonstrated io study, BoT
P . e ¢ b B wutheﬁskinmuedinspcdﬁcowmaﬂonﬁoftheou!doottypc
solweats. ‘ . (Tadle D). R _
Our Jata showed asigxiﬁqinﬁy‘inqasad:ﬁsk for NHL in persous
~ DISCUSSION ) exposed 10 P cet ;ddsurchlomphenols.lnswﬁden.mosﬁy
m”&,wwd‘nd hl%bw‘ﬁinﬂumwby nmmbinn&mofzﬁ-nmdz,ﬁS-Twmdwiﬁinthcfo-my
cecall biss. A similac boen used in @ previous mpaimino:dcrmmmba:haxdwoods2.4,s-'rmsm

nmﬂmindimtadthntﬂagvamﬁtyofadf eported.-

dioxiucongepctT(DD(m)mdwas

risk was
to cnly
that the studies

banoed in 1977 Mast

émudmnmlshldbncncxposedto that combination aad thus also
especially bigh, alttiough

241 1tis noteworthy

Uaited Stat=s showed a0, asgociation

. ] mmﬁwuggod WZ#—DMM@S}OEWBMMW—

,"indemmidhohdappﬁcdﬂstothcptwautdmdy(;4) tion, i T(Inmlwuheuuﬁmmdahmini;t&)(ZI;

.~ Fhe infivence of rocall of i bies in thesc .Mﬁskinausedwnhmmminse:pomeﬁ

studics has_becn previously o and dlscussed (15). It was uumbabtdaymwhmqmmmpmsowmmmgudhaexp&
eondubdtlmxlhcmwlwcwldnnt ained by msch bias. sure fo pheo ic aci _
-/'InnmﬁGWoftherinkfor-Niﬂ- - farmérs in 21 descriptive The literatare rcgm‘lingthcgmodaﬁonbotwmhbicldesand

K Mﬁ.therﬁkuﬂoitiﬁssdﬁomﬂﬁmzﬁ(lﬁmxﬁkw mmmmmamhm@,n}.mamdn&mbmn
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' thl:tiﬂkﬁidnottcinahaigniﬁcammﬁ_xg_l piffi

to asbegtos yicldcdanonslgniﬂcanﬂi nc

in the multivariatc analysis. Asbestos has been
factor for NHL of the gesirointestinal tract 4

wwsnotveriﬁ'edmmxstudy(m
Qur finding of au increased risk for

arganic solvents is {n agrecent with othe

contrast to & previous publication (3), the
any par&culuenmﬂﬂcdlocalhaﬁonof
.. In this study, we
exposuce to
applied to all histopathologicel types of
associated with an Increased isk for ail

follicalar large ccll NHL in particular in ong

cosresponds to the nod

arganic solve
Jnterviews &5
Cases sxpased to organic aolvents sceme
* than officts, even if only cases alive at

iexposure to solvents was 1rost COmpo
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