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Role of HTLV-I in development of non-Hodgkin lymphoma in
Jamaica and Trinidad and Tobago

z,-_ela Manns. Far;ey R Cleghorn, Roni T Falk, Barrie Hanc_ard. Elaine S Jaffe, Courtenay Bartho!omew.

Pa-,icia Hartge, Jacques Benichou, William A Blattner anc :c.e HTLV Lymphoma Study Group

Summary Introduction

Human T-cell lym;notropic virus type I (HTLV-I) has been Non-Hodgkin Iyrnphoma (NHL) is a lymphoprolifera_ve
im_icated in the aetiology of adult T-cell leukaemia/ neoplasm, which derives much ofits heterogeneity fro_ .-'..he i

t

h_'_43homain Japan and elsewhere, particularlytheCaribbean, range of T and B lymphocytes that are the targ_ of t

We have carried out parallel case-control studies in Jamaica malignant transformation. Although the aetioloKr is
ar_ in Trinidad and Tobago to quantify the role of HTLV-l in tt_ mulfifactorial, insights gained from classification of the

0e_elopment of non-Hodgkin lymphoma (NHL). rumours by cell types have generated new approach_ for

135 cases of NHL were enrolled in Jamaica and 104 in investigation. 1 Such studies led to the identification of a

Trinidad and Tobago. Controls were selected from patients new clinical and pathological entiu,', adult T_-_ll
treated in the same wards or clinics at the same time as the leukaemia/lymphoma (ATL) in Japan. 2 Its aetiolc_fcal

c_--es. Overall, patfents with NHL were 10 times more likely agent, human T-cell lymphotropic virus _-pe I (HTLV-I),
the first human retrovirus, 3 was subsequently discoveredthan were controls to be seropositive for HTLV-I (Jamaica odds
and implicated in the causation of ATL in many parts of_era-ao 10-3 [95% CI 6-0-18-0]. Tnnidad and Tobago 14-4
world, particularly in the Caribbean. `-6 World wide, th_-e is[7 6--27-2]). In both countries the association between NHL
close concordance between areas of HTVL-I endemLfi_-

ant HTLV-I was greatest for T-cell lymphomas (18-3 and ATE occurrence but systematic analyses of

[9-5-35-6] and 63-3 [25-167]). Among T-cell lymphomas comparative features and risk factors outside Japan are
_ially, there was no significant difference between men lacking. In this investigation, parallel case-control studies

anc women in the association between NHL and HTLV-I, but with similar designs were undertaken in Jamaica and in

was a significant inverse relation between age and TrLmclad and Tobago to quanfifl" the risk associated with
likelihood of HTLV-t seropositivity. B-cell lymphomas were HTLV-I infection in the development ofNHL.
pr--=oominant in the older age groups and were not associated

wi_ HTLV-I seropositJvity. " Subjects and methods
These findings are consistent with the hypothesis that early

life exposure to HTLV4 is important for risk of subsequent ATL The protocol was approved by the Lm_dmfio_A review boards of
the University of the West Indies, the C_.zribbean Epidemiokngy_.

Pr_ention of vertical transmission of HTLV-I could reduce by Center, and the National Cancer Institute. In Jamaica, all inci&mt

70--80% cases of NHLin people under 60 years inthis regio_ cases of NHL reported to the Jamaica Cancer Registry and the

La-_et 1993; 34_* 1447-50 Department of Pathology at the University. of the West Indies
between May, 1984, and July, 1987, were eligible for enrolme_

We believe that most cases diagnosed in Jamaica were included,
since the University Hospital is the main site of pathology review

and cancer treatment for the whole country. In Trinidad and
Tobago, the study took place at two general hospitals, which are the
main referral centres for diagnosis and treatment of haematolog_cal
malignant disorders for the whole country.. All incident cases of

NHL reported between October, 1985, and June, 1992, were
eligible for enrolment.

Case ascertainment initially included all cases of haematotogical
malignant disorders, because at the star[ of the study, the
range of ATL in relation to other Ni-ILs and teukaemias was not

known for Jamaica or Trinidad and Tobago. Each lymphoma
clinically staged by the Ann Arbor Classification zz_d

histologically classified based, on the recommendations of the

National Cancer Institute Working Formulation" and the

Lymphoma Study Group of Japan. * Lymphoma cases were
im_munopheno_'ped and classified as T or B cell by study of
peripheral blood Iymphocytes if circula_".g m_ignant cells were

pr_ent, of fresh tumour tissue, or of pa_-ffin-embedded tumour
E-,_cemlologyand BloW.sties Program. OMslon of Cancer I:tlology fissueY a° Cases that could not be classkSed as T-cell or B--ce!I

.'- _tanns.,_o,FRCleg-_om _o. RT Fa!k_,s, P Hartgesco.J Benichou _z. p_enotj_pe by these methods were d_',__-ated indeterm;maze or
_, -"_l.a_ner'MO)0 and _o_ of P'attl<>log_f(E S Jaffe _,o), unclassified. Patients for ,,,,'horn approp_a_.e material for typing -;.-as

Na:x_al Cancer InsttI-ule.Beth_ Maryland, USA;Department not available, but who were histologi_.!ly cot_Srmed as ha-<=g
of P'artholog).,Unlvers_ of the West Indtes, Kingston, Jamaica NHL, were included for analysis.

E -ancnard F_cpc);and Department of Medicine, Port-of-Spain. In both study sites, controls were se!_ed from patients trea:ed

X_:l (Prof C 8artho;omew _) L'athe same hospital ward or outpatient clime at the time of the _se

Co_espondenceto: Dr An,gela Manns. Viral Epidemiology Branch. diagnosis, and matched by sex and age within 10 years. The _.se
Na=¢_nalCancer Institute. 6130 Executt_e Blvd 434, Roekville. and control groups were limited to subiects aged 14 years and
Ma-,,and 20852, USA above. Because NHL was related to h ,m'rmn tmmunodeficiency
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•_ms infection and HTLV-I was linked to tropical spastic chroniclympi,ocyticleukaemiafromoz/nerNHLbecau__of

z,a.-aparesisafterthestudywasset up, subjectswiththesediagnose__ previous reports 1" of an HTLV-I association x_-:-,.". =.._,_,<

wm'e later excluded from the control groups, disease; no case was HTLV-I seropositive. Among T--ceil :

Serum was stored at -70"C until analysis for antibodies to lymphomas a higher proportion was HTLV-1 seropos::ive
H-FLV-I at the National Cancer Institute, knitially by whole virus

kq Trinidad and Tobago than in Jamai_ {34 [79' .] :- 4"
_._zTvn.e- linked i.'_munosorbent assay (ELISA; Dup_n:,

W,imington, Dela,a_re, USA) and recombinant gp21 envelope [59"o], p = 0"03). Most of the cases ofl.x=n@homa enro!kq _

-LISA (Cambridge-Biotech Rockville..Maryland). Seropositive zhis stud}' wm _ T cell (65c'o and 55'% of lymphomas v_i-_

___ples were confi,,_ed with western blot (Cambridge-Biotech . i..mmunophenotyping available in Jamaica and Tri--iad _

The definition of seropositMD" on western blot, required T£e _qd Tobago, respectively). - " :

.eres.__-nce of gag, anti-p24 and e_tv, anti-gp46 or anti-rgp21 .n Serum Overall, NHL patients were at least 10 tL'nes more ---:eb

£"om a subset of lymphoma patients who were seropositive for _o be HTLV-I seropositive than were controls. B-teE

HTLV-I was also tested by the pol)Tnerase chain reaction to lyrnphomas were not associated with HTLV-I irffeczen; :,

distinguish HTLV-I from HTLV-II; we found no evidence of only 1 B-cell lymphoma patient in each country was _.

H-I_V-II (data not shown), seropositive for HTLV-I. In both countries, the stror.2_ !The odds ratio estimate of the relative risk was used to measure -

the association between NHL and HTLV-I and 95% CI were association with HTLV-I was for T-cell lymphomas. The *

cakxllated. Unconditional logisdc regression modelsU were used to association of HTLV-I infection with T-cell lymphemas

obtain odds ratios with adjustment for age, race (for Trinidad and was significantly stronger (p = 0-02) in Trinidad :__nd i

Tobago), sex, and study site. In most instances, adjustment for Tobago than in Jamaica.

these factors did not affect the odds ratio so, unless indicated, crude Only 10% of lymphomas in each country were classical

odds ratios _re reported. Data were classified by race, sex, and age as indeterminate or were not classified; they resembled

to assess age-specific differences in development of NHL. T-cell lymphomas in their relative risk of HTLV-I

q-'ne population attributable risk was estimated to measure the infection. Cases that were histologic_ilN" classified as N'f-{L,
proportion of NHL related to HTLV-I infection by the method

but not immunophenotyped, had odds ratios intermediate
des,._bed by Bruzzi et al t3 for case-control data and corresponding

95%. CIs were obtained?" Differences in means were tested by between B-cell and T-cell lyrnphornas, which suggests zSaz

Suadent's t test and differences in proportions by the chi-squzre Iymphomas of both origins were represented.

or Fisher's exact test. A chi-square test for homogenei_- was Although the distribution of NHL was similar in Jam_
xzsed to compare odds ratios, and Trinidad and Tobago, racial or ethnic risk differ_ces

for the populations were postulated. Jamaica and Trinidad
Re_ltllt3 and Tobago have distinct sociodemographic featm-es.
In Jamaica, HTLV-I results were available for 135 cases of Jamaica has a population predominantly of African descent,
tymphoma, 80 of other haematological malignant disorders, whereas Trinidad and Tobago have a more racially diverse
mad 380 controls. 4 controls with a diagnosis of tropical population---40% people of African descent, 40% peeple
spastic paraparesis were withdrawn from the __tudy. The originating from the Indian subcontinent, and 16% m/_ed
seroprevalence of HTLV-I among the 376 remaining race.
o_ntrols was 7%, which is similar to the 6% prevalence Since the prevalence of HTLV-I infection is highesz in
reported from population survey data./s In Trinidad and people of African descent, _s we expected to fred fewer
Tobago, HTLV-I results were available for 104 cases of HTLV-I-positive cases among oth_ racial groups in
.tymphoma, 89 of other haematological malignant disorders, Trinidad and Tobago. We found that 85°,0 of patients with
and 355 controls. The seroprevalence of HTLV-I among NHL in Trinidad and Tobago (especially those who were
controls was 6%, which was somewhat higher but not HTLV-I positive) were of African descent. Among the
siguificandy different from the3% prevalence reported in other racial groups, only 2 of 34 (6°0) patients were
an occupational cohortfl 6 To rule out the possibility, that HTLV-I seropositive, and both had T-cell lymphomas
haematological malignant disorders other than T-cell NHL with features histologically and clinically distinct fi-om
mi_at be linked to HTLV-I, we looked at several other most of the lymphomas in individuals of African descent.In

cla_¢.sesof disease (table 1). HTLV-I was not associated with Jamaica, 97% of NHL cases were among people of African
or.her haematological malignant disorders overall (odds descent.
ratio 0-7 [0-2-2-0] for Jamaica, 1-4 [0-5-3-7] for Trinidad There was a slight male predominance of NHL in both
and Tobago), or independently. We separated cases of Jamaica and Trinidad and Tobago, whereas for T-ceE

_ Td_ldadandTo.go

HILVpositive h_l.vnegative 0G_.s:r_.<__%=_.;b _l_V poslive grin regattve C.a*smt_ (95% C."_

21 3-'9 ! 0 20 335 7.0

o-a_ - -."gnam aln_d_

C_ 0 13 ._--_"5 : 0 8 :%106 ,:
_,..eo-a 0 -! 'C-S 7 : 3 2! 2 z :6 _-9 !
"oc.__-_rs 1 1! i 2 .C 2_-_- 7 0 13 C-6 0 :
0"7"._ 3 31 i 3 .-"2--"-" a 43 i 7!O 4-5 L

-='-ze 1 23 '-J5: C "-1-3 a 1 2'-. 0 7t002-c _ %-
-ue 41 29 15 3 9 -=-35 '_ 34 9 63 3_25-167

r,3et____'_,,nate 7 6 15i -'¢-5-_ 4 6 112(21-508
%-'- II "_7 8_" 32 2"-2 9 17 89(32-2_5

Aal_ - 61 74 lO 3.6 C-15 _ 48 "--,6 14 4{7 6-27 2

02_= _-,nro_._lymphocytic'.eukaemia.
"_k_--= :_chm_lc rn_ek_.t< leukaemia, acuteIymohecyl_:le_Waemia,tTypmgnot a_ailab;e :-%oe_2,_ c.as_, leadingtonu,estimate Ofo_ds rat_.

-fat,__ 1: Odds rat_s for HTLV-I Infection among patients with haematotoglcal malignant disorders and In hospital controls
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k_'oup(_) O_sralJo(95%CI)fo_'l.fl'LV4seropow_l;'_ _-le decline in HTLV-I risk observed with age, .-__-osz
lymphomas, espedallv T-cell lymphomas in sub:cots

Ai!lyrnp_mast Lcellt,.'a.._,'m.as younger than 60 can be accounted for by HTLV-I infec'5or:
-'--." 35{15-82) 9313-:--2591 about 80°0). In lamaica, HTLV-t exposure expla:_-vd"-'-_9 9 {5-17) 26111_'_ 2 " " "

. - _- 5 (2-11) 6 (2-17_ :_..oreof the NHL case load among women than among :7.en.

• a-r_r__ Soa:eZSc'. "-:"5_- :-::w_:'+-_adjusted :or se= g='4 Stud'/area. despite the similar magnitude of association (odds -_::50,:
-"-c_c'e-sr_e,.a,_..-.c_-:e.'m.ra:eunclass,f,ed.a*_:t,lyedcases i0-3 [58--20"9] and 14-9 {6-3-35-3], respectively). _'--_-.i_
7_.z,e 2:HTLV4riskestimatesfor NHLinJamaicaandTrinidad _.:-.:erence accords with the finding 5rom popuia-{on
at< Tobago su_-we.v5that HTLV-I is more preca'lent mmong womc_-_m

-=is age group.

_NE-_Lwomen were as likely to have HTtV-I-associated
d.2--easeas were men. There was no significant difference Discussion
b_--w*een men and women in the likelihood of HTLV-I World wide, NHL incidence has increased during the 7ast

-._L%Tdonin Jamaica (odds ratios 25.719-1-73] for men and 15 years. The increase haa come mainly in B--ce!!
15-8 [6.8-37] for women) or in Trinidad and Tobago (58-9 lymphomas in developed countries. _ Rates in the Ja::-_ai=_
[i7-7-196] formenand53-1 [11-3-251] forwomen). Patients Cancer Registry remained stable between 1958 and 1987, -'_

T-cell, HTLV-I-seropositive lymphomas were more which suggests that exposure to important aetiolo:Mcal
Er._y ro be femaie in Jamaica than in Trinidad and Tobago, factors has remained relatively constanL Our sv_dy
b_ this difference was not significant, identified HTLV-I as an important factor in the aeriolog?"

__Lgewas a significant determinant of HTLV-I-associated of N'HI__.in Jamaica and Trinidad and Tobago.
*LTr:TL..ForallNHL, the mean age at diagnosis was 46 (range The features of our patients 2. resemble those of ATL
14--79) years in Jamaica and 52 (15--84) years in Trinidad syndrome reported by Takatsuki et ala from Japan and, as
_,._+ Tobago; the mean age at diagnosis was lower for such the pattern of NHL differs from that in the USA and
ET-LV- I-positive, T-cell lymphomas (39 in Jamaica and 46 Europe. =aa Patients in the West Indies tend to presenz ar a
i= Trinidad and Tobago), but not significantly so. To assess more advanced stage and are likely to have h_vpercalca.._c--da,
zbe effect of age on HTLV-I risk, patients and controls of skSn infiltration by malignant cells, leuka____ic
A_C--_candescent from Jamaica and Trinidad and Tobago manifestations, and a rapidly progressive climcal cor._'_'-se
w_-_e analysed together (table 2). There was an inverse with overall poor survival, z_ Our results confirm _e
r-_--don between age and likelihood of HTLV-I predominance of T-cell NI-IL and the clinical -and
_v__-opositivita,.". N*I-ILpatients under 40 years were 35 times virological features of most T-cell NHL were consiszent
_._'_-elikely than controls were to be seropositive, whereas with lymphoma-_-pe ATL. aa Japan, by contrast,
fc,: patients and controls over 60 years old, the increase in predominantly acute-type ATL. It is possible that ra_1,
rig< was only 5-fold. Among T-cell lyrnphornas, the ethnic, or environmental factors may influence the parte.-n
a_:--_x:iationwith HTLV-I was very strong in the youngest of disease manifestations.
age group, less strong but significant in the age group 40-59 Elimination of the risk of NHL due to HTLV-I infec_n
ye_L-s, and weakest in the oldest age group. B-cell in Jamaica and Trinidad and Tobago would prevent n__rty
_homas, rather than T-cell lymphomas, were half the lymphomas in susceptible hosts, and _e
_pr-_.Aominam in the older age group and were not associated distribution of lymphoma immunophenotyp_ would th_

HTLV-I. resemble that seen in the USA and Europe." The incidence

The attributable risk percentage, or the aetiological of NHL in Jamaica and Trinidad and Tobago increa--es
L-'_-._on, of NHL and T-cell NHL due to HTLV-I with age and is higher among men than women. -'aa"-
i.v_Se.-don was calculated from the data collected in this .although HTLV-I seroprevalence also increases with age.

caz<---,.'x)ntrolstudy. The attributable risk takes into account women are twice as likely as men to be seropositive at -A1
r.he s_rength of association between HTLV-I and NHL as ag_es?s HTLV-I risk did not differ by gender, but beeau_--e
w=-Zas the prevalence ofHTLV-I. Among all patients with of the higher prevalence in women, viral expos,_e
t_homas enrolled in this study, 41 °o and 44% of cases in explained a higher proportion of female cases.- in Jamaica_
J_ca and Trinidad and Tobago, respectively, can be Other exposures, through occupation or emironment, may
ex:;_:_ained by HTLV-I infection. HTLV-I accounts for contribute to the lymphoma case load in Jamaican men and
ev__ higher proportions of T-cell l.vmphomas_56°o in will be examined elsewhere.
Ja_7_ and 78% in Trinidad and Tobago. Consistent with Early-life exposure to the HTLV-I xirns, thro ,ugh

mother-to-infant transmission, has been postulated to pose
the _eatest risk for subsequent development of ATLY We

P_no_,n_,_(sS_al found that the HTLV-I association with NHL w_

Ja,,aca ra_v,_,, strongest in people under 40 years old a.: diagnosis a._d
mi.,*_,.:_-¢s r_il _mohoma$ &__rnnh0masT-eel_.=0_o=.__ declined wi,__hage, especially among patients with T-teE
41(32-5Z 56(43--68) ,4(32-53 7S (62--88} lymphoma. It has been suggested thaz many o.-_'ze.-

_ onzogenic "stimuli" are involved in the proc_s leading :,:,
_'_-: 33 {23-z5 48 (304_6_ -'5 (32-57) 79_S_._Z_ _.i_' rant transformation. 2_AssumLqg a 10-40-year lazen:
=e--c.-_: 50{3._-'3Z 62(44-7,'1 39[32-57) 75{aS-o_ period bet,a'e'en childhood HTLV-I exposure _- _
___,_-,o_o development of a malignant disorder, our fmdin_ are

"-._-" 53 (26-_7: 71 (53-85) z5 {29_1) 83(58-55_ consistent with this hypothesis. Fur_her, the declining 7._-;:
a:--a;r" 45 [30-4"_ 60(39-78) a9(32m71 75(a_-9z! for HTLV-I-associated malignant disorders in the oid_z>5-"# 16 (6-36, 2 (0-99 8}" 27 (11-541 69 (27-92i

age group suggests that there is a finite latent pe_c-d
. 3._:__- __..-n_tesadNsle.'3¢_-atage:_:_c_d,ngtoagegn_a_.:xesente(l)an_s_:s_soeof,_

e_"--_--,e.s _jusle0 f(x ag_ a_._specific estimates a0justed f0t sex: in ada/tlon for Trinidad between exposure and ATE development. Our findin_

_-.---,_c. ai_catego_,esa_,,st_fo_tace.'SaseOono_.-r_eeapes_case_ have important public health impli_tions, sLnce
T_.3e 3: Population attributable rlsRs forHTlV-l-a_o¢ia*ed NHL elimination of HTLV-I could lead to as much as an 80
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