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ABSTRACT

The pre sent case stu dy des cri bes a 14-year-old fe ma le in tact Staf fords hi re with lar ge gra nu lar lymp ho cy tic
(LGL) leu ke mia with an ag gres si ve cli ni cal cour se. This is a rare lymp hopro li fe ra ti ve dis or der that is uni que due 
to the morp ho lo gy of the ne oplas tic lymp ho cy tes, which are cha rac te ri zed by the pre sen ce of lar ge round to ir re -
gu lar ly sha ped azu rop hi lic cy to plas mic gra nu les. The di ag no sis was made on the ba sis of a com bi na ti on of cli -
nical signs (le thar gy, anor exia, vo mi ting and di arrhea), rou ti ne he ma to lo gy (ane mia, throm bo cy to pe nia, and cir cu la -
to ry ne oplas tic cells), cy to lo gy, his top atho lo gy (in vol ve ment of li ver, spleen and bone mar row) and im mu nop he no ty -
ping. Ne oplas tic lymp ho cy tes were cha rac te ri zed as T-cells li ke ly ex pres sing the gam ma/del ta re cep tor.  This con-
di ti on clo se ly re sem bles he pa tos ple nic lymp ho ma in hu mans.

SAMENVATTING

Gra nu lai re lym fo cy tai re leu ke mie met een ag res sief kli nisch ver loop werd ge di a gnos ti ceerd bij een 14-jaar oude
Staf fords hi re teef. Dit is een zeld za me lym fopro li fe ra tie ve aan doe ning waar bij de tu mo ra le lym fo cy ten ge ken merkt
wor den door de aan we zig heid van gro te ron de tot on re gel ma ti ge azuur blau we cyto plas ma ti sche gra nu len. De di ag no se
werd ge steld aan de hand van de kli ni sche symp to men (le thar gie, anor exie, bra ken en di ar ree), rou ti ne he ma to lo gie (ane mie,
trom bo cy to pe nie, cir cu la toi re ne oplas ti sche cel len), cy to lo gie, his top atho lo gie (aan tas ting van le ver, milt en been merg) en
im mu no fe no ty pe ring. De ne oplas ti sche lym fo cy ten wa ren T-cel len met de gam ma/del ta-re cep tor. Deze aan doe ning ver -
toont ster ke ge lij ke nis sen met een le ver- milt lym fo ma bij de mens.

INTRODUCTION

Lar ge gra nu lar lymp ho cy tes (LGL) are a he te ro ge -
nous cell po pu la ti on that is able to lyse cert ain tu mors or
vi rus-in fec ted cells and has pos si ble im mu no re gu la to ry
func ti ons (Trin chie ri, 1989). They con sti tu te a morp ho -
lo gi cal ly re cog ni za ble lymp hoid sub set with abun dant
cy to plasm con tai ning azu rop hi lic gra nu les, and they re -
pre sent only a mi no ri ty (around 10%) of nor mal ca ni ne
pe rip he ral blood lymp ho cy tes (Gher na ti et al., 2000;
McDo nough and Moore, 2000). The gra nu les in LGL re -
sem ble ly so so mes and con tain sub stan ces that me di a te
cell ly sis, in clu ding per fo rin, a pore-for ming pro tein uni -
que to cy to toxic T lymp ho cy tes and NK cells (Wellman,
2006). Stu dies have de mon stra ted that most lar ge gra nu -
lar lymp ho cy tes in dogs are of T-cell ori gin, with the mi -
no ri ty of na tu ral kil ler (NK) cell ori gin (Ver nau and
Moore, 1999; McDo nough and Moore, 2000). 

Ca ni ne LGL lymp ho cy to sis may be eit her trans ient (re -
ac ti ve) or per sis tent (re ac ti ve, pre ne oplas tic or ne o plas tic)

(McDo nough and Moore, 2000). Cli ni cal dis e a se as so ci a ted
with LGL lymp ho cy to sis oc curs only ra re ly. Re ac ti ve
LGL lymp ho cy to sis can be found in some dogs with
chro nic ehrlichi o sis (Wei ser et al., 1991). Lar ge gra nu lar
lymp ho cy te lymp ho cy to sis can also be a ra pid ly pro gres -
si ve and ag gres si ve ma lig nan cy (Well man et al., 1989;
McDo nough and Moore, 2000). 

The re are two sub sets of LGL: a CD3+ T cell sub ty pe
(T-LGL) and a CD3- na tu ral kil ler sub ty pe (NK-LGL)
(Gher na ti et al., 2000). In hu mans, both T-cell de ri ved
and NK-cell de ri ved forms exist, but T-LGL leu ke mi as
are the most fre quent (Loughran, 1993).

De scrip ti ve case re ports of LGL leu ke mi as in dogs are
li mi ted. One re port des cri bes three ca ses of ca ni ne LGL
leu ke mi as (Wellman et al., 1989). Two of the se dogs had
a ra pid ly pro gres si ve form of the dis e a se, with he pa tos -
ple no me ga ly or me di as ti nal mass, ane mia, and throm bo -
cy to pe nia. The third had only mild en lar ge ment of peri-
phe ral lymph no des, and lymp ho cy to sis was the only ab -
nor ma li ty on com ple te blood count. In this third case the
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cli ni cal cour se was pro long ed over more than 4 ye ars.
Anot her stu dy re ports a sing le case of LGL leu ke mia as so -
ci a ted with cu ta ne ous lymp ho ma (Hel fand et al., 1995). 
Most ca ses of LGL leu ke mia ori gi na te out si de of the
bone mar row and are thus con si de red lymp ho ma. LGL
ex pres sing gam ma/del ta TCR and CD11d are be lie ved to 
be of sple nic ori gin. Infil tra ti on of the bone mar row sub -
se quent ly can oc cur, and pa tients will pre sent with a leu -
ke mic blood pic tu re (McDo nough and Moore, 2000).  In
hu mans, T-LGL leu ke mi as that ex press CD8 and gam -
ma/del ta T-cell re cep tors have com mon im mu nop he no -
ty pic fe a tu res with he pa tos ple nic T-cell lymp ho ma (Her -
ling et al., 2004), ma king clas si fi ca ti on of the dis or der
uni form ly dif fi cult. 

The pre sent case is an acu te LGL leu ke mia of an old
dog di ag no sed via he ma to lo gy, bi oche mis try, cy to lo gy,
au top sy, his top atho lo gy and im mu nop he no ty ping. In
con trast to the case des cri bed by Fry et al. (2003), this dog
shows a pro mi nent cir cu la to ry pre sen ce of ne oplas tic
cells.

CASE REPORT

Case his to ry

A 14-year-old in tact fe ma le Staf fords hi re was pre sen -
ted with le thar gy, par ti al anor exia, vo mi ting and di ar -
rhea, which it had had over the past se ver al weeks. The
dog had not tra ve led abroad and the pre sen ce of ticks was
not ob ser ved by the ow ners. Cli ni cal exa mi na ti on re ve a -
led a dis ten ded ab do men due to or ga no me ga ly. A com -
ple te blood count and se rum bi oche mis try pro fi le were
per for med. The blood ana ly sis sho wed a mo de ra te leu ko -
cy to sis with a left shift, neu tro pe nia, mo de ra te lym p ho cyto -
sis with 32% lymp ho blasts and a re du ced num ber of nor -
mal lymp ho cy tes and throm bo cy to pe nia. The re was a
mo de ra te in cre a se of AST, ALT and bile acids, and a mar -
ked in cre a se of al ka li ne phosp ha ta se (Ta ble 1). 

Ehrlichi o sis is the most im por tant dif fe ren ti al di ag no -
sis of se ve re lymp ho cy to sis, the re fo re a qua li ta ti ve ra pid
one-step test (Speed®EHRLI, Bio Veto Test, Fran ce) ba -
sed on the im mu nochro ma tog rap hic sand wich prin ci ple
was used to test for Ehrlichia ca nis in fec ti on. The dog te -
sted ne ga ti ve.

Me an whi le the dog was tre a ted with an ti bi o tics and
cor ti cos te roids. The re was a mild to mo de ra te res pon se to 
this tre at ment, i.e. weight gain and re turn of ap pe ti te. How -
ever, af ter 2 weeks the con di ti on of the dog de te ri o ra ted
se ve re ly to al most com ple te le thar gy. A se cond blood sam -
ple (EDTA tube) was ana ly zed. This ana ly sis sho wed a
very mar ked leu ko cy to sis with neu tro pe nia, se ve re lym -
pho cy to sis with 92% lymp ho blasts, throm bo cy to pe nia
and non-re ge ne ra ti ve ane mia (Ta ble 1). The ow ners re fu -
sed fur ther tre at ment due to the se ve re de te ri o ra ti on of the 
dog’s con di ti on, and eu tha na sia was re que sted. 

Blood cy to lo gy 

In the first blood sme ar (Mo di fied Wright stain, Sig ma 
Aldrich) the re were 32% aty pi cal lymp ho cy tes pre sent.

In the se cond blood sme ar, 2 weeks la ter, this per cen ta ge
in cre a sed to 92%. The aty pi cal lymp ho cy tes were cha -
rac te ri zed by a very lar ge size, abun dant lightly ba sop hi -
lic cy to plasm with azu rop hi lic cy to plas mic gra nu les and
so me ti mes cy to plas mic va cu o les and round or re ni form
nu clei (Fi gu re 1). The se gra nu les were ge ne ral ly pro mi -
nent, but the gra nu la ri ty va ried among the cells. The aty pi -
cal lymp ho cy tes were in fre quent ly gra nu la ted but ot her -
wi se had the cy to lo gic cha rac te ris tics of lar ge gra nu lar
lym p ho cy tes. 

Au top sy

At au top sy, the ge ne ral body con di ti on was very good,
des pi te the anor exia. The spleen was mar ked ly, dif fu se ly
en lar ged (ap proxi ma te ly 3-4 ti mes the nor mal size), swol -
len and firm with ir re gu lar bor ders and a mott led sur fa ce.
The li ver was also en lar ged, had roun ded ed ges and was
pal ely co lo red. Lymph no des were not en lar ged. No
gross ab nor ma li ties were ob ser ved in ot her or gan sys -
tems. Sam ples of the li ver, spleen, and bone mar row were 
col lec ted for his top atho lo gy/cy to lo gy. 

Cy to lo gy and his top atho lo gy 

Cy to lo gi cal exa mi na ti on (Mo di fied Wright stain) of
bone mar row, pre le va ted at au top sy, sho wed se ve re my e -
lo sup pres si on, with di mi nis hed erythro poi e sis and me -
ga ka ry o cy to poi e sis, dif fu se lymp ho cy tic in fil tra ti on and
the pre sen ce of lar ge gra nu lar lymp ho cy tes.

The di ag no sis of LGL leu ke mia was ba sed on the
symp toms, the fin dings in the blood sme ars and blood
ana ly sis. Fur ther cha rac te ri za ti on of cell ori gin was done via 
flow cy to me try.

His top atho lo gy (He ma toxy lin-eo sin stai ning) of the
li ver re ve a led mo de ra te to se ve re cen tro lo bu lar to mid zo -
nal va cu o lar de ge ne ra ti on he pa to cy tes, dif fu se ly spre ad
mo de ra te amounts of bile in the he pa to cy tes, di la ted si -
nu soids se ve re ly fil led with lymp ho cy tic and lymp ho -
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Fi gu re 1. Mi crop ho to graph of blood sme ar with aty pi cal
lymp ho cy tes cha rac te ri zed by a very lar ge cel lu lar size,
with abun dant lightly ba sop hi lic cy to plasm con tai ning
azu rop hi lic gra nu les (ar rows) and so me ti mes cy to plas mic
va cu o les and round or re ni form nu clei  (Mo di fied Wright
stain – Bar = 20 µm).



blas tic cells, and atrop hy of the he pa to cy tes. The spleen
sho wed a loss of nor mal ar chi tec tu re, the pre sen ce of lar -
ge amounts of he mo si de rin and a lar ge dif fu se lymp ho -
cy tic and lymp ho blas tic red pulp in fil tra ti on. Eryt ho fa -
go cy to sis was not ob ser ved. In both or gans, a very lar ge
po pu la ti on of aty pi cal lymp hoid cells was present.

Immu nop he no ty ping

Immu nop he no ty ping was per for med by four co lor
ana ly sis on a Coul ter Epics XL-MCL flow cy to me ter
with Expo 32 ac qui si ti on and ana ly sis soft wa re (Beck -
man-Coul ter). All re a gents and con ju ga ted an ti bo dies
were ob tai ned from Beck man-Coul ter (IOTest pro duct
line). The fol lo wing CD mar kers gave a weak po si ti ve
sig nal: CD3, CD8, CD7, CD25, CD57 and CD45. The
mar kers - CD19, sur fa ce im mu nog lo bu lins (kap pa and

lamb da light chains), CD4, CD2, CD5, CD1a, TCRαβ
and TCRγδ, CD16, CD56 and HLA-DR – te sted ne ga ti ve.

Ho we ver, ne ga ti ve re sults should be in ter pre ted with
some cau ti on. First, the an ti se ra used are va li da ted for the
ana ly sis of hu man sam ples. Ne ver the less, some of the se
an ti se ra can be used in dif fe rent spe cies be cau se of their
crossre ac ti vi ty with the an ti ge nic epi to pes of ot her ani -
mals, ho we ver this crossre ac ti vi ty is not do cu men ted for
the an ti se ra used in the pre sent case. Se cond, at the time
of im mu nop he no ty ping, the sam ple was al re a dy 5 days
old, which is not ide al. 

DISCUSSION

In the li te ra tu re the re ap pe ar to be dif fe rent ter mi no lo gies
for the same dis or der, na me ly he pa tos ple nic lymphoma,
lar ge gra nu lar lymp ho cy tic/lymp ho blas tic leu ke mia, lym-
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Ta ble 1. Re sults of he ma to lo gy, bi oche mis try and se ro lo gy.

Blood analysis 1 Blood analysis 2
He ma to lo gy Units References

erythro cy tes 7.13 3.73 - x 1012/l 5.5 – 7.5

leu co cy tes 16.8 + 113.8 + x 109/l 6.0 – 12.0

% ban ded neu tro 8 + 0 3 – 6

% seg men ted neu tro 44 - 5 - 50 – 63

% lymp ho 12 - 3 - 13 – 30

% aty pi cal lymp ho 32 + 92 +

% mono 4 0 3 – 7

% eos 0 0 0 – 3

% baso 0 0 0 – 1

he mog lo bin 10.5 6.8 - mmol/l 8.5 – 12.0

he ma to crit 493 300 - ml/l 420 – 540

MCV 69 80 fl 67 – 80

MCH 14 17 fmol 13 – 16

MCHC 21 22 mmol/l 20 – 23

pla te lets 38 - 71 - x 103/µl 200 – 400

% re ti cu lo cy ten 0.29 % < 2

# re ti cu lo cy ten 19.8

Bi oche mis try

AST (GOT) 79 + not analyzed U/l 15 – 30

ALT (GPT) 94 + not analyzed U/l 25 – 55

Alk. Phosph. 557 + not analyzed U/l 10 – 50

bile acids 26 + not analyzed µmol/l < 20

li pa se 156 not analyzed U/l < 500



phopro li fe ra ti ve dis e a se of gra nu lar lym p ho cy tes, or lar ge
gra nu lar lympho cy to sis (Se men za to et al., 1997; Lau et
al., 1999; McDo nough and Moore, 2000; Fry et al., 2003;
Cie na va et al., 2004).

Lar ge gra nu lar lymp ho cy te pro li fe ra ti ve dis or ders have
been des cri bed in many spe cies, in clu ding hu mans, cats,
hor ses, rats, fer rets, birds, cat and dogs (Tu ri nel li et al.,
2005). ”Chro nic” LGL leu ke mia has been des cri bed
main ly in dogs (Ver nau and Moore, 1999; Gher na ti et al.,
2000; McDo nough and Moore, 2000; Val li et al., 2002).
Ho we ver, it can also ap pe ar as a ra pid ly pro gres sing dis e a se
(Gher na ti et al., 2000; McDo nough and Moore, 2000;
Tu ri nel li et al., 2005), as in the pre sent case. Inte res ting ly, 
this dis or der is also des cri bed in a dog as he pa tos ple nic
lymp ho ma (Fry et al., 2003). The symp toms most com -
mon ly no ted are le thar gy, py rexia, ane mia, throm bo cy to -
pe nia and he pa to-sple no me ga ly (Gher na ti et al., 2000;
McDo nough and Moore, 2000; Fry et al., 2003, Tu ri nel li
et al., 2005), which cor res pond very well with our case.

Dis tinc ti ve pa tho lo gic fin dings of T-LGL leu ke mia in
dogs in vol ve the bone mar row, spleen and li ver, whe re as
kid ney, lung, ga stro-in tes ti nal tract, ton sils and lymph
no des are un com mon si tes (Fry et al., 2003). Most ca ses
show a dif fu se lymp ho cy tic in fil tra ti on of bone mar row,
spleen and li ver, as in the pre sent case (Ver nau and Moore,
1999; Gher na ti et al., 2000; McDo nough and Moore,
2000; Val li et al., 2002). The ane mia, throm bo cy to pe nia
and ab nor mal whi te blood cell count and for mu la are a
con se quen ce of the LGL leu ke mia. Mor bi di ty is re la ted
to the de gree of the cy to pe ni as rat her than the tu mor bur -
den (McDo nough and Moore, 2000). The mecha nism of
neu tro pe nia is not com ple te ly un der stood (Loughran,
1993). Bone mar row lymp ho cy tic in fil tra ti on is usu al ly
spar se and ac com pa nied by erythroid hy popla sia and
my e loid ma tu ra ti on ar rest (Loughran and Star ke baum,
1987). Ho we ver, the de gree of lymp ho cy tic in fil tra ti on
can not ac count for the neu tro pe nia alo ne. The re is also
some evi den ce for au toim mu ne neu tro pe nia (Loughran
and Star ke baum, 1987) and de cre a sed neu trop hil sur vi -
val (Star ke baum et al., 1983). Ane mia and throm bo cy to -
pe nia can be ex plai ned by a di rect in hi bi to ry ef fect of the
cy to ki nes pro du ced by ne oplas tic LGL cells (Oshi mi,
1988; Fry et al., 2003).  The in cre a sed AST, ALT, AF and
bile acids le vels are due to li ver cell de ge ne ra ti on/ne cro -
sis, se con da ry to ne oplas tic in fil tra ti on. 

Exa mi na ti on of a blood sme ar is cri ti cal in es ta blis -
hing the di ag no sis of LGL leu ke mia (Loughran, 1993).
The pre sen ce of in cre a sed num bers of LGL, usu al ly iden ti -
fied by a size gre a ter than nor mal lymp ho cy tes, with
abun dant pale cy to plasm and pro mi nent azu rop hi lic gra -
nu les (3 or more) is the cha rac te ris tic fin ding (Wal den et
al., 2003). Ho we ver, the se fe a tu res may vary, even
among cells of the same pa tient (Loughran, 1993). Gra -
nu la ti on can range from fine to co ar se, and some cells
may have ot her wi se cha rac te ris tic fe a tu res but lack gra -
nu les (Alle man Rick, per so nal com mu ni ca ti on, 2006) or
the cy to plas mic gra nu les may be dif fi cult to dis cern on
he ma toxy lin and eo sin-stai ned tis sue sec ti ons. This was
also ob ser ved in the pre sent case, though lar ge gra nu lar

lymp ho cy tes may ne ver the less be pre sent in the li ver and
spleen.

CD3+ LGLs are of the T-cell sub ty pe and are thought
to be in vivo ac ti va ted cy to toxic T-cells (Loughran et al.,
1988; Wellman, 1997). Other T-cell mar kers were also
pre sent: CD8, CD7, CD25 and CD45 (pan-leu co cy tair).
Although CD57 is a NK cell mar ker, CD57 ex pres si on is
spe ci fic for gam ma/del ta T-cell LGL leu ke mi as and ex -
pres si on of this an ti gen may be as so ci a ted with a more in -
do lent cli ni cal cour se (Ahmad et al., 2005). CD3, CD7,
CD45 and CD8 are ex pres sed in gam ma/del ta T-cells.
Cells from most acu te leu ke mi as, ir res pec ti ve of their
sub ty pe (T, com mon or non lymp hoid leu ke mi as), as well 
as T-cell lymp ho blas tic lymp ho mas and pe rip he ral T-cell 
lymp ho mas, ex pres sed only the p70-75 beta su bu nit of
the IL-2 re cep tor CD25, though CD8+ T-cells ex press
only low le vels of CD25 (Ro so len et al., 1989).

Other T-cell mar kers like CD4, CD2, CD5, CD1a,
TCRal fa/beta and TCRgam ma/del ta te sted ne ga ti ve. The
ne oplas tic cells were also ne ga ti ve for cert ain B-cell and
NK-cell mar kers, na me ly CD19, kap pa, lamb da and
CD16, CD56, res pec ti ve ly.  Wil ker son et al. (2005) as -
sig ned a num ber of ca ni ne lymp ho ma ca ses to the T-cell
ca te go ry be cau se they ex pres sed the ear ly com mon thy -
mo cy te mar kers, CD7 and CD1a, but not the B-cell mar -
kers CD19 and CD22. 

Immu nop he no ty ping for gam ma/del ta TCR was ne -
ga ti ve.  This could be due to the as say, sin ce the an ti se ra
were va li da ted for the ana ly sis of hu man sam ples and
crossre ac ti vi ty with the ca ni ne an ti ge nic epi to pes is not
do cu men ted for the an ti se ra used in the pre sent case. Fur -
ther mo re, at the time of ana ly sis the sam ple was 5 days
old, which made it less suit able for im mu nop he no ty ping.
Spe ci men aging might lead to in cre a sed gra nu lo cy te con ta -
mi na ti on of lymp ho cy te ga tes and fal se po si ti ve stai ning or
non-spe ci fic stai ning of dead cells (Sun, 2002). In our case,
ho we ver, the gra nu lo cy tes were vast ly out num be red by the
leu ke mic cells, and the im mu no re ac ti vi ty pat tern ob ser ved
was con sis tent with cell morp ho lo gy and pre vi ous ly pu blis -
hed phe no ty pes.

Ne ver the less, sin ce CD3, CD7, CD8, CD45 and CD57
were ex pres sed on ne oplas tic cells, it can be as su med that
they were of gam ma/del ta T-cell ori gin. (CD8 is ex pres -
sed on gam ma/del ta T-cells, and CD57 is spe ci fic for
gam ma/del ta T-cell LGL leu ke mi as).

Leu ke mia is clas si cal ly de fi ned as ma lig nant ne opla -
sia of he ma to poi e tic cells in the bone mar row with spil lo -
ver in the blood (Cot ran et al., 1989). Ho we ver it is be lie -
ved that LGL leu ke mi as are not pri ma ri ly dis e a ses of the
bone mar row, but rat her are ex tra me dul la ry in ori gin.
The high fre quen cy of sple no me ga ly and αdβ2 ex pres si on 
as so ci a ted with LGL lymp ho cy to sis sug gests sple nic red
pulp in vol ve ment, an en vi ron ment nor mal ly highly en -
riched with αdβ2 cells of di ver se li ne a ges (McDo nough
and Moore, 2000). The ex pres si on of αdβ2 is highly re -
stric ted in nor mal dogs to the red pulp of the spleen on
ma crop ha ges (Da ni lenko et al., 1995) and di ver se li ne a -
ges of T-cells and per haps NK cell lymp ho cy tes (McDo -
nough and Moore, 2000). Ho we ver, LGL leu ke mia in
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dogs may also ari se from gam ma/del ta T-cells (McDo -
nough and Moore, 1996), which also have ne ar ly ex clu -
si ve sple nic red pulp lo ca li za ti on (McDo nough and
Moore, 2000). Immu no his to lo gi cal stu dies of the spleen
have re ve a led dif fu se in fil tra ti on of the sple nic red pulp,
whi le ot her lymp hoid or gans, in clu ding bone mar row,
have been less in vol ved (McDo nough and Moore, 2000).
Although leu ke mi as can in va de the spleen as a se con da ry 
site, it seems li ke ly that ca ni ne LGL lymp ho cy to sis ari ses 
from αdβ2 or gam ma/del ta lymp ho cy tes of the sple nic red 
pulp (McDo nough and Moore, 2000). In hu mans, ana ly sis
of DNA con tent has shown that the pro li fe ra ting LGLs are
lo ca ted in the spleen (Pa lut ke et al., 1983; Se men za to et
al., 1987).

Pa tients should be mo ni to red wee kly with a com ple te
blood count and phy si cal exa mi na ti on. Pa tients that are
asymp to ma tic can be co me symp to ma tic with litt le war -
ning. Ho we ver, ra pid in cre a se in LGL cells, in fil tra ti on
of mul tiple or gans and the de ve lop ment of he ma to lo gi cal 
ab nor ma li ties are poor pro gnos tic in di ca tors, a fact which
has also been ob ser ved in the pre sent case. Tre at ment with
pred ni so ne and chlo ram bu cil is ef fec ti ve in LGL ne o -
plasms in dogs. Ho we ver, stand ard com bi na ti on che mo-
the ra py pro to cols for lymp ho ma may also be tried. One
stu dy sho wed that long evi ty could be gre a ter than three
ye ars with pred ni so ne and chlo ram bu cil ad mi ni stra ti on
alo ne. Some acu te ly ag gres si ve forms did not res pond to
com bi na ti on che mot he ra py (Loughran, 1993). Immu -
nop he no ty ping is ne ces sa ry for ac cu ra te clas si fi ca ti on,
though it does not cor res pond to the cli ni cal prog no sis
(McDo nough and Moore, 2000).

In con clu si on, the pre sent case of LGL leu ke mia of
gam ma/del ta T-cells is con sis tent with the hu man and ca -
ni ne he pa tos ple nic T-cell lymp ho ma ca ses (Fry et al.,
2003; Tu ri nel li et al., 2005). In this case, the cir cu la to ry
pre sen ce of ne oplas tic lymp ho cy tes was pro mi nent com pa -
red to the he pa tos ple nic in vol ve ment des cri bed in anot her
ca ni ne T-cell lymp ho ma (Fry et al., 2003).
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