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EXTRANODAL LYMPHOMA 
IN THE CAT
Prognostic factors and
treatment options

Practical relevance: The majority of
feline lymphoma is extranodal. While
the gastrointestinal (GI) tract is the
most commonly affected site, non-GI
extranodal lymphomas, which are the
focus of this review, account for a large
proportion of lymphomas in cats. This article
discusses prognostic factors for the most common
of these extranodal lymphomas, both in general
terms and specifically for individual sites.
Clinical challenges: Prognostic factors remain
poorly defined for feline lymphoma. Many cats with
extranodal lymphoma have stage I disease at an
accessible site. A major question for patients with
apparently localised extranodal lymphoma is
whether the tumour can be treated with localised
therapy alone or requires systemic treatment as
well. Again there is often no specific information
available for a particular site, such as a localised
intramuscular lymphoma. Instead, reliance must be
placed on careful patient staging, particularly if
local therapy alone is planned.
Evidence base: Until such time as further studies
looking at stage, anatomic site, histological grade
and immunophenotype are available to assist
treatment decision making for an individual cat with
extranodal lymphoma, it seems reasonable to draw
inferences from other common extranodal sites for
which more specific information exists, such as
nasal lymphoma.
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‘Extranodal’ – a problematic nomenclature in cats

The majority of feline lymphomas affect various anatomic sites other
than the lymph nodes (extranodal), and the particular extranodal
anatomic site affected (subtype) impacts the expected disease behav-
iour and best management of the cat. The most common extranodal
anatomic subtype of lymphoma reported in cats is gastrointestinal (GI)
and this was recently reviewed in depth in this journal.1,2 The 
current review discusses the prognostic factors and treatment
approaches for other extranodal lymphomas in cats, but excludes

mediastinal, GI and cutaneous
lymphomas, as well as extranodal
sites (such as lung) where there is
little specific information.

‘Extranodal’ is a somewhat 
difficult nomenclature in cats,
since nodal involvement with
lymphoma is comparatively
uncommon, and most patients
have involvement of extranodal
sites, either alone or in combina-
tion with nodal sites. This empha-
sises what I find to be one of the
most difficult aspects of lym-
phoma in cats; that is, the hetero -

geneous nature of this disease entity which defies broad categorisation
that can be used to develop prognostic profiles for individual patients. 

Attempts to categorise feline lymphoma by anatomic site have 
been inconsistent and usually require multicentric, miscellaneous,
mixed and unclassified extranodal categories.3 Confusion with all the
systems proposed to date comes from the inclusion of renal lymphoma
in the alimentary group by some authors,4 and in the multicentric
group by others,5 while still others group all abdominally located
tumours together.6
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Staging of feline lymphoma

For most cancers in cats, the clinical stage of
disease is important both in establishing a
prognosis and in developing appropriate
treatment strategies. Clinical stage refers to
the overall extent of disease but is rather 
dif ficult to define in cats with lymphoma
because of the various anatomic forms of this
disease. 
The stage of lymphoma, as defined by

Mooney and Hayes (see box),7 was signifi-
cantly related to response to treatment in one
study, where cats with stage I lymphoma had
higher response rates than those in stages
IV/V (93% compared with 40–60%), and cats
with stage I or II lymphoma had longer 
survival times than those in higher stages 
(7.6 months compared with 3 months).8 Not
all other studies have supported the overall
importance of lymphoma stage. However,
those studies that do seem to indicate that the
true ‘break point’ in staging for cats – where
prognosis is strongly clinically affected – is
stage I lymphoma. 
Stage I lymphoma occurs most often in cats

as extranodal disease. The anatomic form 
that is most commonly reported in stage I is
nasal lymphoma (Figure 1), which has been
shown to be associated with longer remission
and survival times than those achieved 
when cats with other forms of lymphoma are
treated.

Anatomic categorisation and staging are
separate classifications, but there is also some
overlap between them. It seems that the best
prognostic system for cats will include a 
combination of staging the extent of disease
within certain anatomic categories (such as GI
or renal lymphoma). 
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Other prognostic factors for 
cats with lymphoma

Substage
Cats with lymphoma that are ‘constitutionally
unwell’ are classified as having substage ‘b’
lymphoma, while cats that are asymptomatic
have substage ‘a’ lymphoma. The majority 
of patients with lymphoma affecting visceral
sites are in substage b, while those with 
lymphoma affecting the nasal cavity and
other non-visceral, extranodal sites are usual-
ly categorised as substage a. In one study, cats
with substage b had a median survival of 3.5
months compared with 9.5 months for cats
with substage a lymphoma.9 This same effect
of substage has been seen in multiple studies
and underscores the importance of supportive
care for these cats while chemotherapy is
being administered. 

7S t a g i n g  o f  f e l i n e  l y m p h o m a 7

Stage I
< A single tumour (extranodal) or single anatomic area (nodal),

includes primary intrathoracic tumours

Stage II
< A single tumour (extranodal) with regional lymph node

involvement
< Two or more nodal areas on the same side of the diaphragm
< Two single tumours (extranodal), with or without regional lymph 

node involvement, on the same side of the diaphragm
< A resectable primary GI tract tumour, usually in the ileocaecal

area, with or without involvement of associated mesenteric 
nodes

Stage III
< Two single tumours (extranodal) on opposite sides of the diaphragm
< Two or more nodal areas above and below the diaphragm
< All extensive primary unresectable intra-abdominal disease
< All paraspinal or epidural tumours, regardless of other tumour 

site(s)

Stage V
< As for stages I–IV with initial involvement of the central nervous

system and/or bone marrow

Stage IV
< As for stages I–III with liver and/or spleen involvement

Figure 1 Nasal lymphoma
may cause epiphora,
discomfort and debility due
to nasal and sinus infiltration

Stage I lymphoma is prognostically the best, 
but the anatomic site of lymphoma also

influences outcome in cats.
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Response to treatment
The most commonly cited prognostic factor
for a cat with lymphoma (at any site) is
response to treatment. While this seems intu-
itively obvious it is not true for all cancers. 
In a multi-institutional study of 90 cats, those
achieving complete remission had a median
survival of 8.3 months compared with 7
weeks if they achieved partial remission or
did not respond to treatment.9 These and sim-
ilar results in multiple reports, including a UK
study by Taylor et al of 110 cats with extra -
nodal lymphoma (11.2 months for complete
responders versus 2 months for those not
achieving a complete response),10 suggest that
partial responses in cats with lymphoma are
clinically irrelevant.
Unfortunately, since evaluation for this

‘prognostic factor’ requires treating the patient,
it cannot practically be used to advise owners
as to the suitability of therapy for their pet.

FeLV status
Feline leukaemia virus (FeLV) is much less
commonly associated with lymphoma than it
was 20 years ago, with recent reported preva-
lence rates of 25.5% (USA 1988–1996)9 and
20.8% (Germany 1996–2008).11 Cats with FeLV
antigen and lymphoma are more likely to be
younger and to have mediastinal lymphoma.
A cat with FeLV antigenaemia is less likely to
have a long survival, possibly due to develop-
ment of other diseases as well as lymphoma.
In one study, both remission duration (4
weeks versus 5 months) and survival (5 weeks
versus 6 months) were shorter for cats with
lymphoma and FeLV than for cats with lym-
phoma uncomplicated by FeLV.9 However,
FeLV is currently an uncommon disease, and
the majority of cats with lymphoma are un -
affected, so the clinical importance of this 
factor in contemporary veterinary oncology is
comparatively low.

Grade of tumour
Although the focus of this review is not GI
lymphoma, it is interesting to speculate on the
impact that grade of this subtype has played
in prognostic studies. 
A recent study classified cats with GI lym-

phoma by immunophenotype and by location
(mucosal lymphoma where the infiltrate was
confined to the epithelium and lamina propria
with minimal extension into the submucosa;
transmural lymphoma where the infiltrate
extended markedly into the submucosa and 
muscularis).12 In that study, the size of the
lymphocytes was not considered as important
as distribution, although most mucosal lym-
phomas were ‘small cell’. Cats with mucosal 
T cell lymphoma predominated and had a
median survival of 29 months. The authors

felt that mucosal T cell lymphoma matched
World Health Organization enteropathy-
associated T cell lymphoma (EATCL) type II
in humans, which is consistent with the sus-
pected aetiology in cats as well. The study also
showed that transmural (rather than mucosal)
T cell lymphoma was usually ‘large cell’ and
often comprised of larger, granular lympho-
cytes; these cats had a worse prognosis. Cats
with B cell lymphomas also had transmural
involvement, but there were too few cats to
make statements about prognosis for this sub-
type. Both these large-cell subtypes usually
had an intestinal mass effect, presumably due
to the transmural involvement. 
The finding that most, if not all, cats with

‘low grade’ lymphoma have T cell immuno -
phenotype and the recognition that many 
previous studies did not separate patients
according to the grade of their tumour, but
rather by stage and anatomic site, means that
the contribution of immuno phenotype to
prognosis may have been misunderestimated
(to quote George W Bush). 
This has had ongoing consequences. One

study,9 published 15 years ago, which showed
that CD-3 immunostaining did not correlate
with remission or survival led to most veteri-
narians not pursuing immunostaining for
their feline patients with lymphoma (‘It does-
n’t make a difference, so why test for it?’). This
in turn has hindered our understanding of the
disease. We can hypothesise that most nasal
lymphomas in cats are B cell derived, and that
is why they have the best prognosis of any
extranodal lymphoma in cats; however, since
most treated cats are not immunophenotyped
(only 3/97 cats in a multi-institutional retro-
spective study of feline nasal lymphoma, and
0/110 cats with extranodal lymphoma, had
immunophenotyping performed),10,13 we can-
not test that hypothesis. If only to advance our
knowledge of lymphoma in cats, all lym-
phoma samples should be immunopheno-
typed as well as histologically graded.

Others
Other individual factors have been investigat-
ed for their impact on outcome in cats with
lymphoma, but have not been confirmed to be
prognostic when multivariate analysis is
used. These include use of doxorubicin as part
of the treatment protocol leading to longer
remission, and a high proliferative fraction of
cats’ tumour cells leading to longer survival
times.9 One small study found that elevations
in serum lactate dehydrogenase (LDH) were
associated with poor prognosis,14 which mir-
rors the same effect of serum LDH levels in
human lymphoma patients, but this test is
rarely now included in veterinary serum
chemistry profiles.
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Specific extranodal sites 
for lymphoma in cats

The study by Taylor et al categorised extra -
nodal lymphomas as nasal, laryngeal, pharyn-
geal, tracheal, pulmonary, renal, CNS, ocular,
retrobulbar and cutaneous.10 The multicentric
category used in some studies may include
some cats with extranodal disease, and some
cats with one extranodal site may have anoth-
er involved (eg, renal and CNS lymphoma). 
I have followed that scheme, but have com-
bined laryngeal, pharyngeal and tracheal lym-
phoma, as to my eye they appear to have a
similar response to therapy. It may be that they
should be combined with nasal lymphoma as
‘upper respiratory tract’, but future studies
will be needed to determine that grouping.

Nasal lymphoma
The time lag between owner recognition of
initial signs and presentation to the veterinar-
ian is longer for cats with nasal lymphoma
than for most other forms of lymphoma – 2
months in the Taylor et al study.10 Lymphoma
in cats normally carries a guarded prognosis;
however, nasal lymphoma is prognostically
the best variant, with a good chance of long-
term remission and even a possibility of cure
(Figure 2). Response rates to treatment
(chemotherapy and/or radiation therapy)
average 66–75%, with reported median sur-
vival times of 12–30 months,13,15 even when
chemo therapy is delivered intraperitoneally.16
Taylor et al’s study reported a complete
response rate to chemotherapy of 73% (32/44
cats), with the longest median survival time
among all cats with extranodal lymphoma, of
over 24 months.10 By contrast, those cats that
fail to respond to treatment have short sur-
vival times of approximately 3 months.17
Cats with nasal lymphoma often have

favourable overall prognostic factors for lym-
phoma. Their disease is often localised (stage
I), they are often still eating well (substage a)
and are usually FeLV negative (10% affected
in one study).11 Most cats with nasal lym-
phoma appear to have B cell lymphoma (71%
B cell, 16% T cell and 13% mixed of 50 cats;
71% B cell and 29% T cell of 35 cats),18,19
although the prognostic effect of immuno -
phenotype has not yet been examined.
Specific to nasal lymphoma, negative prog-

nostic factors in two studies included anorexia,
anaemia and involvement of the cribriform
plate on computed tomography.20 While cats
that had a complete clinical response, cats that
received radiotherapy alone or with chemother-
apy, and cats receiving >32 Gy (total radiother-
apy dosage) had longer survival times,13 only
complete clinical response and anaemia were
significant on multivariate analysis. The data is
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nevertheless useful information when making
decisions for individual patients.

Laryngeal/pharyngeal/tracheal lymphoma
Lymphoma of the larynx, pharynx and tra-
chea is uncommon. In the Taylor et al study of
extranodal feline lymphoma, the larynx was
the affected organ in 11/110 cats; an addition-
al cat had pharyngeal involvement and a fur-
ther four had tracheal lymphoma.10 Male cats
appear more likely to be affected (nearly 90%
of the small number where information was
available) and most affected cats are older
(median age 10 years). 
Dyspnoea is the most common sign and this

can progress to acute respiratory distress and
cyanosis. Other respiratory signs such as cough,
gagging, stertor, aphonia and voice changes
have been reported. All cats (4/4) with tracheal
lymphoma in one study were dyspnoeic.21

Figure 2 Nasal lymphoma can 
be treated curatively with radiation
therapy, chemotherapy or a
combination of the two modalities.
These images show a 6-year-old
castrated male DSH cat (a) starting
radiation therapy, (b) 2 days after 40 Gy
of radiation and (c) 18 months after
radiation therapy, when he was clear
of any signs of disease

a

b

c

Nasal lymphoma
is prognostically
the best variant,

with a good
chance of long-
term remission

and even 
a possibility 

of cure.
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In cats reported with laryngeal lymphoma,
most had masses that protruded into the
laryngeal lumen, while fewer had diffuse
laryngeal thickening.22 Approximately 25%
also had retropharyngeal or cervical lymph
node involvement.22 Some had nasal and tra-
cheal involvement, and one cat had intestinal
and lymph node involvement.23 Many cats
appeared to have localised stage I disease, but
staging was not always complete in the
reports. It is wise to stage the patient careful-
ly, particularly if local therapy alone is
planned. 
Response rates to chemotherapy are high

for this group of cats: 2/2 cats had complete
remission for 225 and 264 days,24 and all cats
treated with chemotherapy and/or radiother-
apy in another study had complete remission
for between 3 and 19 months after treatment.21
The response rate for cats with laryngeal lym-
phoma was 87.5% (7/8 cats) in Taylor et al’s
study, and a further five cats with tracheal and
pharyngeal lymphoma were in a group that
had a >70% complete response rate (but not
reported separately, unfortunately).10 It seems
that surgical debulking (if possible), or per-
haps radiation therapy, to relieve the acute
respiratory signs, followed by chemotherapy
is the treatment of choice for this disease. 
The high response rate, common occurrence

of stage I disease, and presence of nasal, 
laryngeal and tracheal lymphoma together in
some patients suggests nasal and other upper
respiratory tract lymphoma should be 
considered as a single entity. Further studies
on immunophenotyping and response rates
may help to determine if this is clinically
appropriate.

Renal lymphoma
Cats with renal lymphoma are usually older
and FeLV negative, although in one
Australian study 54% (15/28) cats with renal
lymphoma were feline immunodeficiency
virus (FIV) positive.25 The prognostic impact
of FIV status was not explored separately for
this group of cats. Renal involvement with
lymphoma is always bilateral (Figure 3), and
it is uncommon to have renal lymphoma with-
out other organ or system involvement. In
studies where full staging was reported, only
18/68 cats (26%) had lymphoma confined to

the kidneys.3,26,27 For 20 of the remaining 50
cats, other sites of lymphoma were limited to
the abdominal cavity (mesenteric nodes alone
or with involvement of liver, spleen or GI
tract). The rest of the cats had involvement of
multiple sites including peripheral or sternal
lymph nodes, lungs, heart, bone marrow,
eyes, skin or CNS. One report suggested that
the risk of lymphoma relapse in the CNS was
higher in cats with renal lymphoma (56% of 18
cats);26 however, no other study has confirmed
that association. It has also been reported that
cats with spinal lymphoma often have renal
involvement, so it is difficult to know whether
the association is unidirectional or simply
reflects the heterogeneity of extranodal lym-
phoma in cats.
Renal lymphoma appears to be mainly B

cell in origin. Of 44 cats with renal lymphoma,
38 were B cell, five were T cell and one was a
null cell lymphoma, but this was not exam-
ined for or correlated to prognosis.9,28 
The most common clinical signs seen in cats

with renal lymphoma are related to acute
renal insufficiency due to cortical infiltration
by lymphoma cells. Cats are depressed,
anorectic, have lost weight and are usually
polydipsic and polyuric despite clinical dehy-
dration. The time between owner recognition
of initial signs and presentation to the veteri-
narian is usually only 2–6 weeks.10,29 The
abnormal renal values are likely to be a conse-
quence of lymphoma infiltration; if patients
are treated promptly, and if they achieve a
complete remission with treatment, functional
recovery of the renal cortex occurs.26
However, since affected cats are often older,
some patients may have underlying renal
insufficiency. 
Combination chemotherapy with a doxo -

rubicin-containing regimen represents the
current standard of care and is usually recom-
mended as the basis of treatment for cats with
any form of lymphoma. However, the pres-

Figure 3 Renal lymphoma is always bilateral, causing
enlarged and/or irregular kidneys, as seen in this necropsy
specimen. Courtesy of Dr Gordon Theilen

Surgical debulking (if possible), or perhaps
radiation therapy, to relieve the acute respiratory
signs, followed by chemotherapy is the treatment 

of choice for laryngeal lymphoma.

It is uncommon

to have renal

lymphoma

without other

organ or

system

involvement.
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ence of underlying renal insufficiency needs
to be accounted for when selecting treatment
protocols, as doxorubicin is a potential renal
toxin in cats.30 Personally, I am happy to use
doxorubicin if there is a return to normal renal
function after treatment with other drugs.
However, for older patients, where under -
lying renal function may not be robust, I
would be very reluctant to recommend dox-
orubicin due to the potential for renal toxicity.
Taylor et al found that 15/24 (62.5%) cats

with renal lymphoma achieved complete clin-
ical response with chemotherapy for a median
of 7 months. There was no difference in out-
comes whether a patient received vincristine,
cyclophosphamide and prednisone therapy,
or the same therapy with doxorubicin as well,
but toxicities were not carefully evaluated.10
This is a very similar outcome to that seen in 
a group of 28 cats treated with a combination
of vincristine, L-asparaginase, prednisone,
cyclophosphamide and methotrexate (± cyto-
sine arabinoside), with >75% clinical response
in 61% of patients for a median of 4 months.26 

CNS lymphoma
In two studies only 4/54 cats with CNS lym-
phoma had brain involvement.31,32 In contrast,
another study found that 15/18 cats with CNS
lymphoma had signs of intracranial disease.33
One possibility for the differing presentation
is that there has been a reduction in the num-
ber of cats with spinal lymphoma (Figures 4
and 5), possibly due to the high association of
spinal lymphoma with FeLV infection and the
low numbers of cats now affected by that
virus. Certainly, anec dotally, I feel we see
fewer cats with spinal lymphoma than 20
years ago. Counter to my impression though,
Taylor et al’s study implied (from clinical
signs) that most CNS lymphoma involved the
spine.10
Chemotherapy alone has been relatively

ineffective in recent studies, with only 3/8
cats treated having a complete response;10,24
in one study this was the lowest response rate
for any extranodal anatomic variant of lym-
phoma.10 However, long survival is possible
in complete responders. 
Radiation therapy is probably the treatment

of choice for CNS lymphoma, particularly if
there is a localised lesion. The concurrent use
of chemotherapy is warranted, however,
because of the high rate of involvement of
other anatomic sites. In one study, 11/16 cats
also had lymphoma on a bone marrow aspi-
rate,34 and in another study some cats were
even shown to have circulating lym-
phoblasts.35 As mentioned earlier, the kidney
is another very common secondary site of
involvement, seen in 22/42 cats with spinal
lymphoma.32,34,36

Figure 5 At surgery,
extradural lymphoma can be
cytoreduced, and spinal
pressure relieved, but it is
common for multiple
segments to be affected,
limiting the ability of 
surgery alone as a therapy.
Chemotherapy and/or
radiotherapy is necessary.
Courtesy of Dr John Berg

Figure 4 A Siamese
cat with spinal
lymphoma causing
hind limb paralysis.
This is still
considered the 
most common
cause of posterior
paresis in cats.
Courtesy of 
Dr John Berg

Ocular lymphoma
Ocular manifestations of lymphoma (Figure
6) are an uncommon clinical entity. Unilateral
or bilateral ocular lymphoma may precede
systemic disease in some cats,  although it is
more common to see multicentric lymphoma
at the same time as ocular disease. In one
study, approximately 35% of cats with ocular
lymphoma had bilateral eye involvement, and
40% of cats with ocular lymphoma were FeLV
positive.37 Similar to nasal lymphoma, cats
with ocular lymphoma are often in substage a.
In the largest study to date, of 50 eyes of cats

affected with ocular lymphoma, the most
commonly affected structure was the uvea,
either as a nodular iris mass, or diffuse infil-
tration of the iris.37 The cornea is less 
commonly infiltrated with lymphoma, but
secondary corneal changes may occur. Retinal
infiltration with lymphoma was seen in only
five cats, but 15 had a secondary retinal
detachment. Glaucoma, secondary to tumour
infiltration or anterior synechiae, was seen in
10 cats. 
Ocular involvement may extend to affect

the retrobulbar space (Figures 7 and 8) caus-
ing exophthalmos. Secondary inflammatory
changes are common.

Radiation therapy is probably the treatment 
of choice for CNS lymphoma, particularly if there 
is a localised lesion. Concurrent chemotherapy 

is warranted, however, because of the likely
involvement of other anatomic sites.
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Enucleation alone (some received cortico -
steroids) was the therapy for 10 cats in the
above-mentioned study, and their average
survival was 14 months.37 Just as for other
extranodal sites of lymphoma, you should
always assume lymphoma is a systemic dis-
ease and only rely solely on local therapies
when staging to identify systemic disease has
been exhaustive and negative. Choosing the best treatment

Survival times for untreated cats with lym-
phoma tend to be very short, although not all
reports have classified patients by the site of
their lymphoma. The average survival for cats
that were untreated, or only treated support-
ively, in two early studies ranged between 2
weeks (15 cats)38 and 5 days (16 cats).39 In
another group of 39 untreated cats, only two
cats lived longer than 4 months.40 Some
untreated cats that have localised and sub-
stage a lymphoma anecdotally can have
longer survival times than this, but progres-
sion is inevitable.

When is local therapy alone appropriate?
When extranodal lymphoma is localised to a
single anatomic site (stage I), local therapy
(surgery or radiation therapy) may be 
appropriate. Given that it is rare to find stage
I extranodal lymphoma in an anatomic loca-
tion where surgery is an option, most local
therapy is, in practice, radiation. 
Radiation doses for treatment of lymphoma

can be quite low, as lymphoid cells do not need
to be dividing to be killed by radiation therapy
(unlike carcinomas and sarcomas). This means
that side effects may often be quite limited in
lymphoma patients. Radiation therapy was
noted to cause short-term responses in feline
lymphoma as early as the 1960s,41 and consid-
erable work has been done in treating feline
nasal lymphoma with radiation therapy since
then, as summarised earlier. Radiation therapy
for extranodal sites other than nasal lym-
phoma has only been documented in one
small series of cats.42 In that report, 2/3 cats
with retrobulbar lymphoma, as well as one cat
with oral, one with subcutaneous and one
with mediastinal lymphoma, all showed a
complete response to therapy.42 The responses
lasted for a median of 24 months. Based on my
own experience, I would concur that radiation
is the local treatment of choice for any cat with
stage I lymphoma that is not easily resectable.
Electrochemotherapy combines the

localised administration of chemotherapy
with the application of permeabilising electric
pulses in order to increase the uptake of the
chemotherapeutic agents. This technique is
not widely available, but has been reported to
be successful in treating cats with localised
extranodal lymphoma, using bleomycin.43

Figure 8 Retrobulbar lymphoma
may respond dramatically to
chemotherapy. This cat received
chemotherapy at the time of
photograph (a) and 1 week later 
had experienced a complete
response (b). Courtesy of 
Dr Susan Cotter

Figure 6 Ocular lymphoma may affect one eye as a stage 1
extranodal lymphoma. However, before relying on enucleation
for treatment, staging should be complete and thorough

Figure 7 Retrobulbar lymphoma may cause severe necrosis
of surrounding normal tissues, as seen in this cat

a

b

For ocular
lymphoma, 
as for other
extranodal
sites, only
rely solely 
on local

therapies
when staging

to identify
systemic

disease has
been

exhaustive
and negative. 

Anecdotally, radiation is the local treatment 
of choice for any cat with stage I lymphoma 

that is not easily resectable.
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When is systemic therapy warranted?
There is little specific information regarding
the responses of cats with extranodal 
lymphoma to chemotherapy. One small 
study found that once a complete remission
was achieved, cats with extranodal, non-GI
lymphoma had a better prognosis (median
complete remission 8.7 months) than cats with
GI lymphoma (<2 months), but not as good 
as those with mediastinal lymphoma (17.2
months).24 The findings of Taylor et al’s study
of chemotherapy in 110 cats10 are discussed
above in relation to the individual extranodal
lymphoma sites.

COP
The COP (cyclophosphamide, vincristine and
prednisone) protocol is the most widely used
protocol for treatment of cats with any form 
of lymphoma. In an early US report, 38 cats
treated with COP had an overall complete
clinical response rate of 74% (30/38 cats).44
The duration of complete response ranged
from 2–42 months. The complete response
rate varied from 100% for multicentric lym-
phoma to 50% for extranodal lymphoma. Both
groups contained individuals that lived
longer than a year.
Later reports of the use of the COP protocol

in the USA did not confirm the same efficacy.
A further 38 cats treated in the 1990s differed
from the earlier cats in being less likely to be
FeLV positive or have mediastinal lymphoma.
Eighteen of the 38 cats (47%) had a complete
response. The median response duration was
less than 3 months, and no cat had a remission
longer than 6 months. Of the cats with extra -
nodal lymphoma, one cat with nasal and 
one  with peripheral nerve lymphoma
responded, but only 2/9 with renal lym-
phoma responded.45 In contrast, two

European studies found that COP (given
either intravenously13 or intraperitoneally14)
gave a similar overall complete clinical
response rate (about 70%) to that seen in earli-
er US studies, but extranodal sites were not
reported separately. Taylor et al’s study found
no difference between remission rates and 
duration of complete remission for cats with
extranodal lymphoma that were treated with
COP or COP plus methotrexate and doxo -
rubicin (± L-asparaginase): 72.7% versus 64%,
respectively.10

Doxorubicin ± COP
It is difficult to define the contribution of 
doxorubicin to the treatment of non-low grade
feline lymphoma, as studies of single agent
protocols show very little efficacy. In two
studies, single agent doxorubicin as an induc-
tion agent produced a complete response in
fewer than 30% of cats.46,47 A further study
found that doxorubicin was an ineffective res-
cue agent in cats with lymphoma that failed to
respond to or had relapsed after chemothera-
py with other drugs.48 By contrast, doxo -
rubicin appears effective when used as a 
component of multiagent chemotherapy. In a
study in which cats that had achieved a 
complete response to COP were randomised
to either continue COP maintenance, or to

Pusskins, a 16-year-old castrated male Tonkinese
weighing 4.9 kg, has a history of progressive early
stage renal failure, and in the 2 months before
referral to you developed left fore limb lameness.
This was originally felt by the referring veterinarian
to be due to degenerative joint disease, but when it
was observed to be progressive computed
tomography (CT) was undertaken. The CT scan
revealed an intramuscular mass, cytology from
which was suggestive for lymphoma. A thoracic CT
scan and abdominal ultrasonography showed no
conclusive evidence of lymphoma (cytology from a
hepatic nodule revealed only hepatocytes), and a
complete blood count was normal. Serum
chemistry showed a mild elevation in albumin and
urea, and urine specific gravity was 1.015.

Amputation was performed and the diagnosis with
immunohistochemistry was high grade, B cell
lymphoma. On arrival at your clinic Pusskins
requires sedation for handling and, according to his
owners, is difficult to medicate orally at home.

WHAT IS YOUR ASSESSMENT?
< What further staging is required?
< What prognostic factors exist for this patient?
< What treatment options should be considered?
< What are the practical considerations, and how

might they affect your recommendations?
< What are the risks for anticancer chemotherapy

in this patient?

Continued on page 388

C a s e  n o t e s

Doxorubicin as a single agent in cats is poorly
effective, but as a component of multiagent

chemotherapy it improves the length of remission
and survival in cats that can achieve remission. 

The same may be true for L-asparaginase.
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While still not
published in 

the peer-reviewed
literature,

mechlorethamine
and procarbazine

clearly have 
a role to play 

in the treatment
of lymphoma 

in cats.

receive doxorubicin alone, those that received
only COP had a median remission of 3 months
while cats receiving doxorubicin had a 
median remission of 9.5 months.45 The only
long-term survivors in the study received 
both doxorubicin and COP. These findings
were supported by a multi-institutional
study.9

L-asparaginase
L-asparaginase was evaluated for single agent
efficacy in the treatment of cats with multicen-
tric lymphoma. Only 30% of cats responded
(15% complete remission), which is consider-
ably lower than the published efficacy in
dogs.49 The two cats showing complete
response had multicentric T cell lymphoma.
Regardless, there is probably an advantage to
using L-asparaginase in the treatment of cats
with lymphoma, particularly if following the
logic that doxorubicin as a single agent in cats
is poorly effective, but improves length of
remission and survival in cats that can achieve
remission; the same may be true for L-
asparaginase. Also, since it is not myelosup-
pressive, L-asparaginase can be combined
with other chemotherapy drugs. 
L-asparaginase is an expensive drug, and

there is considerable wastage when treating a
feline patient. Based on a study that showed 
a less than 10% reduction in activity over 
7 days,50 personally, I will use L-asparaginase
for 7 days as long as it has been stored refrig-
erated, and is not cloudy; this allows for two
administrations a week apart in a protocol.

Beyond that time, efficacy is less certain and,
despite the costs, I consider the risk of using
an ineffective drug to be greater than the cost-
saving is worth.

MOPP
MOPP (mechlorethamine, vincristine, pred-
nisone and procarbazine) is a protocol that
combines two alkylating agents with vin-
cristine and prednisone. Although only
reported in abstract form, a 28-day cycling
MOPP protocol was given to 23 cats, most 
of which had GI lymphoma, when other
chemotherapy failed to give a remission, and
was found to be effective.51 Anorexia in cats
receiving the MOPP protocol is most likely to
resolve when procarbazine is reduced to alter-
nate-day administration, or given concurrent-
ly with metoclopramide. 
In another study presented only in abstract

form, MOPP was administered in an alter -
nating protocol with doxorubicin and
cyclophosphamide as first-line therapy. In 
this study, 35 cats with lymphoma were 
categorised as having multicentric (15), 
extranodal (12), GI (six) or mediastinal (one)
lymphoma and the complete response rate
was 52%.52 While still not published in the
peer-reviewed literature, mechlorethamine
and procarbazine clearly have a role to play 
in the treatment of lymphoma in cats.
Although mechlor ethamine is not widely
available, I have used procarbazine and anec-
dotally have seen responses in many cats with
lymphoma.

Although primarily a GI and hepatic disease, low grade lym-
phoma has been reported at many sites other than the GI tract; I
have seen well-differentiated (low grade) nasal lymphoma, as
well as renal lymphoma. In one study, a series of 39 cats with
well-differentiated lymphoma of all
sites, including the GI tract, were
treated with prednisone and chlo-
rambucil. Twenty-two cats (60%)
achieved a complete response for a
median of 29.5 months, and 40%
achieved a partial response for a
median of 14 months. The median
survival for all 39 cats (irrespective of
whether the primary site was GI or
non-GI) was 23 months.53 In an Australian study of cats with low
grade intestinal lymphoma, 75% had complete clinical remission
with a median remission time of 19 months.54 A further study
using intermittent high-dose pulse dosing also reported similar
remissions.54 Thus, cats with diffuse low grade alimentary lym-
phoma can have durable remissions when treated with oral pred-
nisone in combination with chlorambucil. 

The dosage of chlorambucil does not seem to be important; the
studies above reported high-dose pulse chlorambucil, or metro-
nomic every alternate day, and achieved similar control. High-dose
pulse chlorambucil in cats has occasionally been associated with

liver toxicity, bone marrow suppres-
sion and, very rarely, seizures.
However, these complications resolve
with treatment cessation and this pro-
tocol appears easier for owners to
manage as it reduces the number of
negative interactions (pill-giving pro-
cedures) with their pet.

The recent literature has convinced
me that a relatively conservative

chemotherapy protocol is the best choice for cats with low grade
lymphoma. However, if the patient fails to respond, or relapses,
then I would recommend a more aggressive protocol. One study
reported a 100% response rate to cyclophosphamide in cats
experiencing relapse of low grade GI lymphoma55 and another
recent study found that lomustine (CCNU) appeared effective
when the lymphoma was small cell (presumed low grade).56 

L o w  g r a d e  l y m p h o m a

Low grade lymphoma has been
reported at many sites other than

the GI tract; I have seen 
low grade nasal lymphoma 
as well as renal lymphoma.
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Discussion of questions posed on page 386 in
relation to Pusskins, a 16-year-old Tonkinese
referred for treatment of intramuscular lymphoma.

< What further staging is required? FeLV/FIV testing
should be considered for completeness as it may be
prognostic.

< What prognostic factors exist for this patient?
Pusskins has a stage I high grade lymphoma; he is
systemically well (substage a), his immunophenotype is B cell
(the prognostic effect of this is uncertain) and he is not
anaemic. As the major question is whether his tumour could
be treated with localised therapy, and since there is no
specific information available for the intramuscular site, the
best answer would probably come from another common
extranodal site with often localised, B cell lymphoma – the
nasal cavity. Although obviously not exactly the same, it may
be reasonable to draw inferences that could help in decision
making. Specific to nasal lymphoma, studies have shown that
complete clinical response to therapy (better) and anaemia
(worse) were significant prognostic factors,20 and cats that
received radiation therapy had longer survival times,13

suggesting that local tumour control, in addition to
chemotherapy, had an impact on survival.

< What treatment options should be considered?
As the disease appears to be stage I, local therapy alone may
be sufficient to control Pusskins’ lymphoma; the risk is that
other sites of disease may have escaped detection despite
the extensive staging performed. For that reason,
chemotherapy should be considered. Combination
chemotherapy with a doxorubicin-containing regimen
represents the current standard of care for cats with any form
of lymphoma. The disadvantage is the risk of doxorubicin
nephrotoxicity, which is progressive even after therapy is
ceased. Pusskins is an older cat and he has early renal failure.
In the light of the possible effect of doxorubicin on his renal
function, particularly since it may entail anaesthesia to
administer, it would be wise to err on the side of caution and
not use doxorubicin in the protocol.

< What are the practical considerations, and how
might they affect your recommendations? For cats
that cannot be handled safely for intravenous injection (ie,

pose a risk to personnel safety and a risk of extravasation), I
find isoflurane given either by mask (probably not possible in
Pusskins) or in a cage works quickly and with little in the way
of after-effects. While they are maintained under anaesthesia
on a mask, their bloodwork can be checked in-house, and
therapy can be administered as needed. The process is more
cumbersome, but actually takes less time (and stress) than
trying to fight with these patients each time.

If that is not acceptable to his owners, then another option
is oral chemotherapy, but this does not sound as if it would be
possible either in Pusskins’ case. 

A third alternative would be to use a protocol based on
drugs given by subcutaneous injection, and one could be
developed if Pusskins’ owners would prefer that option.
However, there are not many drugs that are active for feline
lymphoma that can be given by this route.

A final option (one that I have not used myself) would be an
intraperitoneal vincristine and cyclophosphamide protocol, with
transdermal prednisone. While that sounds uncomfortable, 
a recent European publication claimed identical or better
remission rates, with no abdominal discomfort, when such a
protocol was administered.16 However, that may still not be
possible without anaesthesia in a cat like Pusskins.

< What are the risks for anticancer chemotherapy
in this patient? Supportive care may be another
challenging aspect of Pusskins’ treatment if chemotherapy is
given. With chemotherapy, antiemetics (metoclopramide) and
appetite stimulants (eg, megestrol acetate or cyproheptadine
orally) may be appropriate, in addition to good general
nursing care, in order to improve nutritional status. In my
opinion, although other authorities differ, the use of
prophylactic antibiotics is warranted, particularly when
administering a myelosuppressive drug for the first time. I feel
that preventing potentially life-threatening sepsis in a patient,
rather than treating when they become unwell, will improve
quality of life and reduce risks for hospitalisation. Further, 
the use of prophylactic trimethoprim–sulfadiazine has been
shown to be protective in dogs.57 In cats, this drug is poorly
tolerated (induces salivation and palatibility is poor); as an
alternative, I like marbofloxacin (Zeniquin; Pfizer), which has
good Gram-negative activity and is orally administered.
However, if supportive care cannot be administered by
Pusskins’ owners, then it will also increase his risks for
complications with chemotherapy.

C a s e  n o t e s  c o n t i n u e d
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< Non-GI extranodal lymphomas account for a large proportion 
of lymphoma in cats. 

< The most common groupings are:
– nasal/upper respiratory tract
– renal
– central nervous system
– ocular
Many other rare, extranodal sites have been reported.

< Prognostic factors are still poorly defined for extranodal feline
lymphoma and the clinician is encouraged to consider the stage,
clinical substage, anatomic site, histological grade and
immunophenotype in all patients with this disease. 

< Since there is often no specific information available as to the 
best treatment options for extranodal lymphoma arising in a
particular site, it may be reasonable to draw inferences from
other, more common extranodal sites with often localised disease
(such as nasal lymphoma) to help in decision making.

< If cats with extranodal lymphoma can be confirmed (through
thorough staging) to have stage I disease at an accessible 
site, local therapies can be both palliative and therapeutic, 
and even potentially curative. 

< For most patients with extranodal lymphoma, 
however, chemotherapy is necessary.
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