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Human T-Cell Leukemia Virus-1 and Hematologic
Malignancies in Panama
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Serum samples were obtained in @ 2ovear period (November 1, 1984-December 31, 1986) from 136
Papamanian patients with hematologic malignancies Wentified by a population-based registry designed
for studies investigating homan T-cell lymphotropic viros (HTLY)-1 Only theee paticnts had clinical and
secolopie findiongs of HTLY-T-associated adult T-cell leukemia/lymphoma (ATLL). The authors conclude
thit although classical ITTLY-I-associated ATLL occurs in the Panamanian population, it is ool as

prevalent as in other Caribbean populations.
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H UMAN T-CELL LYMPHOTROPIC VIRUS (HTLV)-D is
enderue m southern Japan and parts of the Canb-
bean basin' and is the apparent cause of adult T-cell leu-
kemea/lvmphoma (ATLL). Several recent reports have
sugeesied a high prevalence of antibody (o HTLY-1 in
certain new world populations’™ but the incidence of
ATLL in these populations has not been documented. A
preliminary study found HTLVY-I seropositivity rates of
approximately 4% among healthy imdividuals from Pan-
ama ity and Colon.” These rates are similar 1o those in
other Caribbean areas such as Jamaica,® where ATLL
comprises approximately 30% of the cases of non-Huodg-
kin's lymphoma (NHL) in adults® Since Panama and
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Jamaica are similar with respect to peographic location,
HTLY-I scroprevalence, but have different racialfethnic
eroups, we conducted this population-based study to de-
fine the relationship between HTLV-T infection and he
matelogic malignancy in the Republic of Panama. We
report serocpidemiologic data from all hematologic ma-
lignancies dentified in the Republic between [984 and
1986,

Miaterials and Methods
Identificarion of Cases

The Republic of Panama environmentally 1y pifies the
tropical Americas and physically and culturally links the
Caribbean, Central and Scuth America, The populalion
is stable and comprised of distinet racial and ethnic groupsg
the largest gproup is Mestizo and there 15 also a large black
population, one scgment having immigrated from the
West Indics during the late 18005 and another having
originated from slaves brought to Panama by Spanish
colonisis. The major population centers are Panama City
and Colon, the metropolitan termini of the Panama Canal,
and David near the Costa Rican border,

Hematologic malignancy patients were identified int
two-phase study based on the development of a populs
ten-based leukemia/lymphoma registey, In the first phas,
Movember 1, 1984 through Oclober 30, 1985, our regily
protocol collected all new cases diagnosed at three refem)
hospitals; Santo Tomas and the Social Security Hospilg
in Panama City and Rafael Hernandez Fospital in Davd
In the seccond phase, Movember 1985 through Decembr
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[986, we expanded the surveillance system to mclude all
kematelogic malignancy patients identified at government
hospilals.

The additional haspitals included in the survey were
& follows: (1) Panama Province, a secondary hospital in
Chorrera and three tertiary care hospitals in Panama City:
(%} Colon Provinee, a sccondary hospital with Patholapy
ind Hematology Services, (3) Cochle Province, two gen-
tral hospitals; (4) Veraguas Provinee, one general hospital,
and (3] Herrara and Los Santos Provinces, six general
tpitals with a modern centralized Pathology Service and
gveral Hematology Services. Survelllance encompassed
6% of all hospital beds in Panoma.

For hospitals without specialized Pathology or Hema-
llogy services, we reviewed hospital discharge log books.
Charts from all putative hematologic malignancy cases
sere reviewed by Gorgas Memornal Laboratory (GML)
livision of Epidemiology staff physicians. We enrolled
[36 cases over the 3-yvear study period. Slides (rom all
ptients were reviewed in Panama and those with ML,
with the exception of one case whose primary tumor bi-
ey specimen could not be located, were seal o the Ma-
tional Cancer Institute in Bethesda, Marvland, for addi-
tional review by one of us (E.5.1.), Typing for B-cells and
T<ells was not routinely available,

Laboratory Methody

Frve assays were wtilized to detect HTLV-I antibody.
Al sera were tested at GML i Panama (M.C) at a 1210
dlution in an immunofluorescence assay (IFA) using kits

hindly supplied by D, Daniel Zimmerman, Electronu-
cdzonics {ENT) (Columbia, MD). The [FA uses the HUT-
2B HTEY-I4nfected cell line and HUT-78-uninfected
ontrol. Sera positive in IFA were titered using four-fold

120 dilution for HTLY-I antibody in a whole virus en-

dutions 110 1o 1:040; the highest positive dilution was
chosen as the endpoint, All sera were also screened at a

ymeJinked immunosorbent assay (ELISA) test (Dupont,

' Wilminglon, DE/MNew England Nuclear, Boston) at MNa-
lienal Cancer Institute-Frederick Cancer Rescarch Fa-
ality (Frederick, MDD} (1.D.) and those found positive were
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- Gired to endpoint using three-fold dilutions.

All sera positive by ELISA or [FA were tested inde-
prdently, under code, in three additional assavs. A com-
piiive inhihition assav measuring ability to block (more
han 30%) a reaction between heterologous specific

CHTLYAD antibody” was performed at the National Insti-

wles of Health {Bethiesda, MD) (W.C.5.); a radioimmu-
assay 1o detect antibody against the HTLV-I p24 an-
e was performed af Mational Cancer Institute-Fred-
sick Cancer Research Facility (1.0, and a Western blot®
‘s performed at Biotech Research Laboratories, Rock-

! ik, MD (S Ay using TV Ivsate prepared ﬁ'pm singly

Tanre b HTLV-E Antibaody Positivity by Diagnosis

Mo, (%)

Lymnhapralilferstive dizease Mo, confirmed positive®
ATLL 3 31N
Miveosis fungotdes | L
(Hier mon-Hodgkin's Ivenphoma £ ]
Hodgkins discase 11 0
Chronte lvmphooyviie leukemin 8 [ (12.5)
Acute lymphooyvtic leukemia 14 | (6,1}
Multple mveloma 12 1 (8.3)
Lymphotd malignancy, not

classified I | R0y
Total BE T (B0}

ATEL adult T-cell leukensia/ymphama.
* b9 and p2a hands on Western Blot,

handed virus from the culture supernatant of HUT [02
cells.

Hesults

One hundred thirty-six patients were enrolled in the
study. Eighty-cight (64.7%) had lymphoproliferative dis-
eases (Table 1) and 45 (33.1%) had myelopraliferative
disease. Three of the lvmphoproliferative disease patients
presented with clinical and pathologie features compatible
with the diagnosis of ATLL (see “Case Reports™ and
“Discussion’” The HTLVY-I antibodies were detected by
at least one screening assay and one confirmation assay
in len patients (7.4%) {Table 2). Antibady rates varied by
diagnostic category, Using Western blot as the standard
for seropositivity, seven (R.0%) of lymphoproliferative
malipnancy patients {including all three with ATLL, one
with chronie lymphocytic leukemia (CLL), one with mul-
tiple myecloma, one with acute lvmphocytic leukemia
(ALLY, and one with an unclassiied Iymphoid malig-
pancy) were seropositive contrasted with one (2.2%) of
the myeloproliferative disease patients, The highest an-
tibody titers in the confirmation assays were found in the
sera of patients with ATLL and chranic lvmphocytic leu-
kemia (Table 2) and Western blot patterns obtained from
these sera were {ypical for HTLY-L antibody (Fig. 1). The
single confirmed positive ALL case was aged 16 years and
lacked any clinical manifestations of ATLL. One paticnt
(CA124) with Iymphoproliferative malignancy  was
HTLV-1 seropositive as confirmed by Western blet, and
had features of ALL and NHL, but could not be classilied
as & specific clinical entity.

Casce Heports

CAGIO

This 62-vear-old Mestizo woman. a resident in Panama [or
her entire life, presented 1o the Panama City Social Sccurity
Hospital in April 19835 with a 2Z-month history of “inflamed"™
Tands. On plvsical examination, she was noted o have two soft
coin-shaped nodules with central erythema on the anterior pors
tion of her right leg, a single hard painless skin lesion on the
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Tanee I Study Subjocts With £00 LY -1-Posstive Scrologie Conlinmation Assays
upomt
Em ELI5A Cuompelition p RlA
ase [2X A {1Eier] ansdy (e {liter) W blol® (24 or 34
Lymphoprobferative malignancies
A ATLL {malignant lvmphoma, |+ 1t 2R, 1RG) +{1:2296) F11; 1, S60) All bands
diffuse, Farpe cell tvped
Cho 57 ATLL {malignam Ivmphama, = 160 +0130, 1R +1: 70, 193) 118, 262 All bands
diffuse, mized small and
large cell tvpe)
A 92 ATLL fmon-Hodgkin's 154000 F1 2RO A 1270, D00 [ 12 2400) All bangds except pls
lvmphoma)
CA 124 Lymphoid malignancy, not 1:640 10750 54549 Meg All bands excepr pis
classied nis
LA T Chronie lymphoostic leukemia RGEIN LEAMS) A4 (6%, 480 if:21am All bancds
CA LR Haodpkin's diserse IR L Peg Mg I M2
LASS Acute lvmphooyvte leukemin Mg A[1:250) H10: 199 F{ 2200 rl9. p24. P28, psi
CA L3R Acute lvmphocs e leakemia [REETH PLHEIR) HESTS) Meg 19, 2R, p3l
Cadl Multiple myvelama B2 11 0dE) F{MI) i Lz [N Al bands excopt pl s
Myeloproliferative malignancies
a2z Acute myelocytic leukemia | -3l +{1:A55) FO1:22. 2110 Mg e, p2d, plb
Ca B Acule monacytie leakemia 2160 Hl1aE) FL2023) Meg ple

133 diagnosisg ELISA enzvme-linked immunosorbeng asiy: RlA:
riclicirmmunoassay: W, Blot: Westers hlot: ND: notdome; AT aduli
Tecell Ieukemaasbymphoma: FITLY-L buman T-cell leakerma virus, Neg:
negatrve, EME Electronucleanics {Columbia, MDE IFA: immunofluo-

posterior surlace of her right leg measuring & % 8 cm. hepato-
splenomegaly, and bilateral leg edema. Two 4 = 4 e hard eoin-
shaped lestons with eryvthematous bordaers and pale centers were
also moted on the Teft leg. Hlematologic exam was unremarkable,
Acskan nopsy spectmen was interpreted as malbignant lvmphoma,
diffuse, large cell type, nonepidermatotropic Stage V. Chest ra-
diographs revealed scattered opacities in both lungs, A bricl re-
miission was tndoced with vineristine, cvclophospharmide, and
Adkinmycin {doxsorubicin ), Bat the patiend deed wth zorecurrent
e 5 onths after diagnosis, Serolopic studiced showed strong
reactivily 1o 1ITLY-1 (Table 2. Fig, 1)

CALST

This & l-year-okd black man, who immigrated o Panama from
Choco Provinee, Colombia, at the age of 1o vears, first was seen
Septembaer 4, RS, with a |-vear history of pruritic skin lesions
om his right leg increasing in number wntil they formed a con-
[buent painiess nodule, Throe weeks hefore admission superficial
eleeration and an exudate developed, A Bopsy specimen ob-
laineed in September 1985 was interpreted as demonsteating a
malignant bvmphoma, diffuse, mised small and large cell type,
ftwas noted that the cellular pleomorphism was suggestive of a
peripheral Tocell lemphoma, but the features were not specilic
lor ATEL, Repression of the tumor eecurred after treatment
with chiorsmbuci, methotrexate, cvclophosphamide, vincristine,
andd prednssone. The patient developed relractory tubercloss,
pumelice, and progressive metabolic coma gnd dicd on Mav 16,
#rmonths afler inatial disgnosis, Serologic studies showed clevated
antibody titers 1o HTLV-1 (Tahle 2, Fig. 1),

TOSCONEE ASRAY,

*HTLY. ancihody bands identificd were pl5, pl%, p24, p2é, n2d,
pll pif, paZ, ppdh, and pdl piY and p2d bands were requined For an
mdividual 1 be classifizd as seropositive for HTLY-1,

CANR2

This 67-vear-old black woman, a lifelong resident of the Co.
longPanama City area, was st secn at Social Securily Hospilal
Cretober 16, L1985 with a 2-month history of anorexia, weight
loss, and cervical, ingueinal, and axillary painless lymphadenop-
athy. Approsimaiely 2 1o 3 weeks belore admission, a rash was
noted over the extremities and the posteror cervical vimph node
region, Cininitial phcsical examination, hepatosplenemegaly was
apparent. lntial Tabortory tests woere unremarkable except fo
a leukocyte count of 17200/mm” with 41% neutrophils and
ST lvmphocvies. A cervical lvmph node biopsy was obtained
which showed malignant hmphoma, dilfuse, large cell type,
compatible with A'TLL (Fig. 23 Immunelogic studics confirmed
a T-cell lvmphoma. Treatment was iniated with cyclophos
phamide, Adriamyein, vincristine, and bleomycin, Although
axillary lymph nodes diminished in size, cervical, and inguins
Ivmphadenopathy persisted. The patient developed esophageal
candidiasis and died within 5 months after diagnosis with sep-
tcemia and MEHL. Serologic studies showed high antibody titees
1o HTLV-1 (Table 2, Fig. 1)

Discussion

Since the isolation of HTLV-I in 1980 and s linkage
to an unusual human T-cell leukemia/lymphoma,™™ a
number of groups have investigated the geographic dis-
tribution of the virus and its clinical consequences. Unlike
previcusly selated human viruses with apparent onco-
genic sequelae,' ™ HTL V-1 is striking because of the geo-
graphically focal nature of its infection and the apparent
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restriction of transmission o contact with infecled
cells. 1'% An additional problem in evaluating the sero-
epidemiology of HTLV-1 15 that unlike Epstein-Barr virus
(EBV) and hepatitis virus, there is no standardized sero-
logic assay that is used internationally, thercby producing
markedly discrepant results in similar populations under
study. ! Because of the appearance of antibody cross-
reacting with HTLV-I in a significant percentage of the
Panama population,” we have used the Mational Hema-
tologic Malignancy Registry to investigate the proportion
of hematologic malignancies in Panama that are poten-
tially due to HTLY-L

Since 1982, cancer has been a reportable discase on a
national level and we have used the registry to confirm
our registration of all hematologic malignancies. Our basic
source of case ascertainment has been to use the social
security and government hospitals throughout the country
which are referral centers for all cases of cancer. As noted
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s lemphioma patients with clinical syns

ioalso im individuals withoan unclass fred
Ty CLE fhane 100 and mualtiple myciom

Feeio 1. Westers Dlot o ten
| by ather assays (Table 2
served im all three non-Hla
and symptoms of AT
fymphoid malipancy Clane
[l 19,

HTLY-L aND ATLL 13 Panaia

Foevinre of al

Fri 2 The lmph node architeetsre was effaced by a cliffase prodil-
cration al plegemerphic lvmphoid cells, The cells varied considerably in
size and shape. Some demonsiated prominent nucleali (0 & L2, = 5000

above, our registey covers 76% of all hospital beds in M-
am, and although it is possible that our surveillanee sys-
tem may not have identified all cases of ATLL in the
country. it is unlikely that we have a major bias n aur
representation of the proportion of NHL paticnts with
ATLL. The three lymphoma paticnts we describe with
high titers of antibody to HTLV-I support the likelihood
that this oncogenic virus is presentin Panama and confirm
the oncopenicity of this virus in native-horn Latin Amer-
ieans. S OF further interest is the contrast in leukemia/
lymphoma patterns in Panama and nearby Jamaica. In
Jamaicat 505 of the NHL patients are reported to have
HTLV-I-related ATLL whereas only three of 40 (7.5%)
MHL patients in Panama had biological and pathologic
signs as well as antibody titers compatible with ATLL.
1he reason for the relative paucity of ATLL cases in
Panama in view of a prevalence of antibody comparable
to that in Japan and Jamaica is unknown but should be
the subject of intensive rescarch, Among the possible cx-
planations are the following: (1) the existence of a variety
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of viral strains with similar antigens but varying patho-
genicity; (2) a variation in degree or type of environmental
factars which result in different patterns of disease despite
comparable virus exposure; (3) differences in genetic sus-
ceptibility;, and (4) problems in case ascertainment. Re-
parding strain differences, isolates from Panama are cur-
rently being obtained with attemnpts to further characterize
biologic and molecular behavior in parallel with isolates
abtained from Japan and Jamaica. Little has heen done
to examine environmental exposures o possible onco-
genic cofactors or the contribution of genetic determi-
nants. The only studies of genetic susceptibility to ATLL
that have thus far been reported, 10 our knowledge, are
suppestive of a genetic predisposition but also note that
the penetic markers evaluated (human leukocyte antigens
[HLA] antigens) may have been modified by the virus, ™

As in other geographic locales, particularly 1n areas
nonendemic for ATLL, case ascerlainment continues to
be a problem. In addition to the hkelihood that some
patients with ATLL did not reach the tertiary care hoss
pitals that were our major source of patients, the varying
clinical and pathelogic features of ATLL complicate the
diagnosis of this discase. In our series, one young patient
initially diagnosed as having ALL died within 2 months
of diagnosis of progressive disease despite aggressive ther-
apy with cytasine arabinoside, Adnamycin, methotrexate,
and prednisone, With the exception of the absence of an-
tibody detectable hy the p24 RIA, his serologic pattern
was comparable to that observed in our patients with
classical ATLL. In the absence of T-cell markers and
pathologic material decumenting lesions compatible with
ATLL, howewer, we could not definitively classifv this
paticnt's malignancy. In spite of the problems of ascers
tainriend and disease classification, however, the propor-
tion of non-Hadekin's lymphoma patients with features
compatible with ATLL confirms that Panama s not a
country with a high mncidence of ATLL.

Although HTLWV-1 appears 1o be etiologically related
1o many cases of ATLL, there are also a number of reports
of non-HTLV-l-related ATLL." The designation as Lo
whether a patient has an HTLV-[-related malignancy, is
nat always readily determined since serologic findings and
not the detection of viral genome in the tumor cells has
been the eriterion used in most studies. For example, Wil-
liams and associates™” reported two cases of HTLV-1-as-
sociated lymphaproliferative discase in Nigena but only
one patient with clinically typical ATLL had HTL V-] se-
quences in his tumor cells whereas the other, with CLL,
did not, Based on the report by Mann et af ™ suggesting
an indirect role for HTLV-1 in the pathogenesis of cerlain
cases of CLE, the high antibody titers 1o HTLY-1 in the
patient with CLL in this study may be a refllection of the
same process. The evaluation of the role of HTLV-T in
disease pathopenesis based solely on the presence or ab-
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sence of antibady could be particularly misleading in en-
demic areas because of the prevalence of antibady in the
healthy population. As recently reviewed,*' there is no
assay Tor HTLV-[ antibody that has universal acceptance
asa “pold standard™ but for the purposes of this analysis,
we required the presence of a positive Western blot as our
confirmatory 1es1.

1f one is limited to antibody serologic study, one should
look for elevated titers in screening assays and confirm
these results with Western blot. Using this approach in
our stedy, cutaneous involverent appears to be an ITT=
portant feature of HTLV-[-associated lymphoma, and was
maore consistent in our patients than in other reports, ™
in reports from the United States,™ ™ another nonen-
demic area for ATLL, two series showed a variety of clin-
ical and pathologic features, thus emphasizing the dith-
culty in making a diagnosis unless there is a high index
af suspicion of the possibility of ATLL in the population,
The pathelogic distinction of ATLL from mycosis fun-
goides/Sezary  syndrome (MF/55) appcars especially
problematic. Epidermotropism is a classical feature of
ME/SS, but is seen in approsimately two thirds of ATLL
patients with cutaneous disease.” Features useful in the
differential diagnosis include a more monomorphic cel-
lubar infilteate in ATLL. In the current series of those
paticots with high antibody titers for HTLY-1 who un-
derwent skin biopsy, all had nonepidermotrapic lym-
phoma, more readily permitting a distinction  from
TS5,

Information on the mechanisms determining the out-
come of infection with HTLY-T is still in the early stages.
Aswith EBV, itis apparent that most infected individuals
will not develop signs or symptoms attributable to the
virns. Also as with EBV, there is increasing evidence that
HITLWY-1 may be etiologically related to nonmalignant
discuse, particularly chronic progressive spastic parapi-
resis "™ 1t is possible that the information gained from
two decades of research involving EBV, the first reported
human oncogenic vires (see Epstein and Achong™ and
Levine ¢f af ™ for recent reviews), which include evi-
dence of different viral strains, environmental cofactors,
and the role of genetics in host respanse, will be applicabls
to studies of HTLV-1. Current studies in Panama, which
include isolation of virus from seropositive individuals
and an intensive study of patients with neuropathies, may
help to determine the relative importance of viral differ-
ences and host response in determination of disease pat-
terns in patients with HTLV-1 antibady.
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