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Introduction
Lymphoma is the most frequently diagnosed tumour in 
cats, accounting for 30% of all feline malignancies in most 
studies,1–3 although squamous cell carcinoma might be 
over-represented in European Shorthair cats.4 The inci-
dence of lymphoma affecting the lymphoreticular sys-
tem has decreased in recent decades owing to the advent 
of routine vaccination against feline leukaemia virus 
(FeLV), which has been historically associated with this 
lymphoma presentation in cats.3,5–11 An extranodal pres-
entation is currently the most frequent form of lymphoma 
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in cats, with abdominal involvement and atypical loca-
tions (eg, central nervous system [CNS] or nasopharyngeal 
region) accounting for 50% and 20% of cases, respectively.10 
Extranodal locations have been shown to have different 
outcomes, with nasal lymphoma being associated with 
longer survival times, and CNS involvement with shorter 
survival.12

Some studies have reported potential longer survival 
times for feline primary laryngeal or tracheal lymphoma 
(PLTL). To our knowledge, just six published papers 
have described primary feline PLTL lymphoma, and 
these will be described from the newest to the oldest.12–17 
The most recent reports three cats with laryngeal lym-
phoma treated with partial laryngectomy, where two cats 
achieved long survival times with and without chemo-
therapy, respectively.13 The second most recent paper, 
and also the most extensive, reported the outcome of 
11 cases diagnosed with laryngeal lymphoma, of which 
eight received a multidrug chemotherapy protocol. All 
treated cases achieved complete remission, with a median 
survival time of 112 days.12 The same study described 
four tracheal lymphomas; these were included in a mis-
cellaneous group, which meant individual data regarding 
response and survival were not available. The third paper 
described four cats with laryngeal lymphoma, with just 
two receiving chemotherapy and one achieving a sur-
vival time of 1440 days before dying of unrelated causes.14 
The fourth paper described two cats with primary disease 
in the pharyngeal/laryngeal location, and both achieved 
complete remission, with survival times of 242 and 265 
days, respectively, after treatment with a multiagent 
chemotherapy protocol.15 The fifth publication described 
27 cases of laryngeal or tracheal masses in cats, includ-
ing nine lymphomas, but no specific survival data on 
each case were provided; the median survival time for all 
cases that received miscellaneous therapy was 121 days.16 
The final paper was a case series of tracheal lymphoma  
in four cats, of which three received chemotherapy ±  
radiotherapy, with two patients achieving survival times 
of 17 and 19 months, respectively.17

The objective of this study was to describe the signal-
ment, clinical presentation, biological behaviour and out-
come of cats diagnosed with feline PLTL; specifically, we 
wanted to investigate immunophenotype, response and 
survival for each lymphoma location (laryngeal or tra-
cheal) and in a larger number of cats. In addition, poten-
tial prognostic factors were also assessed.

Materials and methods
This was a retrospective, multi-institutional study; the 
inclusion criteria were as follows: cytological and/or his-
topathological diagnosis of lymphoma and presenting 
clinical signs associated with a non-nasal upper respira-
tory airway mass (dyspnoea, tachypnoea, dysphagia, 
dysphonia and/or stridor). The medical records were 

searched for client-owned cats diagnosed with non-
nasal upper respiratory airway (pharyngeal, laryngeal 
and tracheal) lymphoma from 2004 to 2016 at three vet-
erinary referral hospitals in the UK (Royal Veterinary 
College; Willows Veterinary Centre and Referral Service; 
and Animal Health Trust) and one in Spain (AUNA 
Especialidades Veterinarias). Data regarding signalment, 
presenting clinical signs, tumour anatomical location 
(laryngeal or tracheal), retroviral status, diagnostic tests, 
immunophenotype, histological grade, prior use of cor-
ticosteroids, chemotherapy protocol, response to chemo-
therapy and outcome were reviewed.

Staging procedures were at the discretion of the clini-
cian in charge of the case and consisted of complete blood 
count (CBC); packed cell volume (PCV); biochemistry 
(BC); urinalysis (UA); CT of the head/neck, thorax and 
abdomen; and thoracic radiographs and/or abdominal 
ultrasound. Cytology samples were collected from abdom-
inal organs, including lymph nodes ± internal organs  
(eg, liver and spleen).

Regarding lymphoma location, cats were retrospec-
tively assigned to two groups (laryngeal or tracheal) 
depending on where the main lesion was found, based 
on direct visualisation or imaging findings. Diagnosis 
was made based on cytology or histopathology. The his-
topathology samples, when available, were reviewed by 
a single board-certified veterinary anatomical pathologist 
(SLP), in order to confirm the final diagnosis. Lymphoma 
grading was performed in cases where a histopathol-
ogy sample was available.18 Immunohistochemistry or 
immunocytochemistry were performed using antibodies 
against CD3 and CD79a in cases in which immunophe-
notyping had not been performed.

Treatment was recorded for each patient. Surgery 
was considered part of the treatment modality in cases 
where a debulking surgery was performed; patients that 
underwent an incisional biopsy for diagnostic purposes 
were not considered to have received surgical treatment. 
Induction chemotherapy protocols were classified into 
three categories: COP (cyclophosphamide, vincristine 
and prednisolone)-based protocols, CHOP (cyclophos-
phamide, vincristine, doxorubicin and prednisolone)-
based protocols and other miscellaneous treatments (see 
Table 1). CHOP protocols were of different durations (19 
or 25 weeks), and some patients received L-asparaginase 
as part of the protocols. Information regarding rescue 
protocols was also recorded.

Remission status was assessed using the Veterinary 
Cooperative Oncology Group (VCOG) Response 
Evaluation Criteria in Solid Tumours (RECIST) criteria for 
nodal lymphoma extrapolated to these extranodal forms 
of lymphoma and was also based on clinical presentation 
owing to the unique location.19 Complete remission (CR) 
was defined as the resolution of all clinical signs and/or 
disappearance of all evidence of disease on the basis of 
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direct observation or diagnostic imaging available. Partial 
remission (PR) was defined as a marked improvement of 
the clinical signs without complete resolution or ⩾30% 
but <100% reduction in size of the measurable masses. 
Stable disease (SD) was defined as no change in clinical 
signs or a <30% reduction in size of measurable masses. 
Progressive disease (PD) was defined by a deterioration 
of the clinical signs, an increase in the size of measurable 
masses of at least 20% or the appearance of new lesions 
in other locations.

Statistical analysis
CR and PR rates were defined as the number of cats 
achieving CR or PR, expressed as a percentage of the 
total number of cats treated and for which response infor-
mation was available from the medical records. Median 
survival time (MST) was defined as the time between 
the start of treatment (chemotherapy or surgery) and the 
date of death, including causes unrelated to the primary 
tumour. Patients that were lost to follow-up or were alive 
by the end of the study period were censored for the 
purpose of survival analysis. Progression-free survival 
(PFS) was defined as the time from treatment initiation 
to the date of relapse or disease progression. PFS was 
censored for those patients where disease relapse was 
never documented.

The Kaplan–Meier product limit analysis and the 
log-rank test were used for survival analysis. The χ2 or 
Fisher’s exact test was used for comparative analysis of 
groups. The log-rank test was used to evaluate the follow-
ing variables for influence on survival times: age, breed, 
sex, anatomical location (laryngeal or tracheal), retroviral 
status, anaemia, previous treatment with corticosteroids 
and response to chemotherapy. A P value <0.05 was con-
sidered to be statistically significant. All statistical analy-
ses were performed using commercial software (SPSS 
Statistics, version 18.0).

Results
Twenty-three cats met the inclusion criteria for the study. 
One cat was excluded due to an equivocal diagnosis and 
lack of follow-up. The clinical characteristics of all cases 
are summarised in Table 1. Median age at diagnosis was 
11 years (range 2–16). Breeds included 19 domestic short-
hairs, three Siamese and one Tonkinese cat. There were 
five neutered females, 16 neutered males and two entire 
males. The male:female ratio was 3.6:1.

Information on presenting clinical signs was avail-
able for all cases and included increased respiratory 
effort (n = 17), abnormal upper respiratory tract sounds 
(n = 11), dysphonia (n = 5), inappetence/lethargy (n = 5), 
cough (n = 4), retching (n = 2) and other signs (Table 
1). The mean duration of clinical signs before presen-
tation was recorded in 21/23 cases and was 57.5 days 
(range 2–515). The diagnosis of lymphoma was based on 
cytology and histopathology in 11 cats, cytology alone 

in seven cats and histopathology alone in three cats. 
Lymphoma grade was reviewed in 11 cases, of which 
nine were classified as low grade and two as intermedi-
ate grade.18 Paraffin blocks were not available for review 
in 12 cases. Information on cell size is summarised in 
Table 1. Immunohistochemistry was available in 11 
cases (48%); all were consistent with B-cell lymphoma 
(CD79a+ and CD3–). One of these 11 cases was defined 
as T-cell rich, B-cell lymphoma and had histological char-
acteristics of Hodgkin-like lymphoma.

Regarding anatomical location, 17 cases were classi-
fied as laryngeal and six as tracheal. Staging methods 
included CBC in 17 cases, PCV in two cases, BC in 17 
cases, UA in four cases, thoracic radiographs in 15 cases, 
abdominal ultrasound in eight cases and CT in two cases; 
for the remaining cases, this information was not avail-
able (Table 1). No cases had lymphoma documented in a 
location other than the primary site. Fourteen cats tested 
negative for FeLV and feline immunodeficiency virus 
(FIV) antibodies, two tested positive for FIV antibodies 
and none tested positive for FeLV antigenaemia; seven 
cases were not tested or the information was not avail-
able. Prior to commencing a multidrug chemotherapy 
protocol, 10 cats had received corticosteroids for a mean 
of 42 days (range 6–515).

Complete records for the evaluation of treatment 
response and survival analysis were available in all cats. 
Debulking surgery before medical therapy was per-
formed in six cats (26%). Nine cats received a COP pro-
tocol (39%), 10 cats received a CHOP protocol (44%) and 
four (17%) received different treatments (prednisolone 
only, prednisolone and chlorambucil, and L-asparaginase) 
as monotherapy. The overall response rate to COP and 
CHOP protocols combined was 100%: 16 (65%) CR and 
seven (35%) PR. Of the nine cats receiving a COP pro-
tocol, seven (77.8%) achieved CR and two (22.2%) PR. 
Of the 10 cats receiving the CHOP protocol, seven (70%) 
achieved CR and three (30%) PR. Of the cats that received 
different treatments, the ones receiving prednisolone 
alone (n = 1) or chlorambucil plus prednisolone (n = 1) 
achieved CR, whereas the ones receiving L-asparaginase 
with or without prednisolone (n = 2) achieved PR. The cat 
receiving prednisolone and chlorambucil as the first-line 
treatment was rescued successfully with a COP protocol. 
Thirteen cats received rescue therapy with at least one 
chemotherapy protocol; this information is summarised 
in Table 1. Of those cats, three achieved much longer PFS 
with the rescue protocol than with the induction proto-
col, as shown by a much higher overall survival vs the 
PFS described for the induction protocol (Table 1). All 
protocols were well tolerated with self-limiting, mild-
to-moderate adverse events that were mainly gastro-
intestinal or haematopoietic in nature (Table 1). There was 
no statistically significant difference in response rate and 
proportion of PR and CR between any of the protocols. 
Age, breed, sex, retroviral status, tumour location and 
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pretreatment with corticosteroids were not significantly 
associated with treatment response.

Outcome and follow-up
At the time of writing, 18 treated cats had died or had 
been euthanased, three cats were still alive and two 
were lost to follow-up. Based on the available data, the 
cause of death or euthanasia recorded was progression 
of lymphoma in 15 cats and causes considered unlikely 
related to lymphoma in three cats, including renal disease 
in one case and euthanasia due to general deterioration 
or decreased quality of life without upper airway res-
piratory signs in two cases (Table 1). Of these three cats, 
none had lymphoma properly excluded as the cause of 
death. The 6-month, 1-year and 2-year survival rates were 
74%, 61% and 35%, respectively. Median PFS and OS was 
909 days (range 23–1484) and 909 days (range 23–2423), 
respectively (Figure 1). PFS and OS were not statistically 
different in cats receiving a COP protocol (610 days and 
range 78–909 for both) and those receiving the CHOP pro-
tocol (957 days [range 86–2470] and 973 days [range 89–
2470], respectively). Longer PFS and OS were observed 
for cats achieving CR (909 days for both) vs cats achieving 
PR (89 days and 160 days, respectively; P <0.001). Age, 
breed, sex, retroviral status, anatomical location, anaemia 
at presentation, debulking surgery and pretreatment with 
corticosteroids did not affect PFS or OS.

Discussion
The results of this case series suggest that survival in cats 
with feline PLTL is considerably longer than previously 
reported.12,15–17 However, considering the limitations 
of a retrospective study with a relatively low number 
of cases, a significant proportion of patients were cen-
sored as they were lost to follow-up or still alive at the 

time of writing. The majority of cats that were alive  
1 year after diagnosis were also alive 2 years after, and 
some of those died of causes presumably unrelated to 
the tumour or were still alive. Nevertheless, not all cats 
that died of unrelated causes had full staging at diagno-
sis or prior to euthanasia; therefore, we cannot exclude 
lymphoma as the cause of death for the majority of these 
patients. The group experiencing a longer survival could 
have had a low-grade tumour or simply a longer remis-
sion status. Low-grade lymphoma in cats has been cor-
related to longer survival not just in intestinal lymphoma, 
but also in nasal lymphoma cases.12,20–24

Remission rates in this study should be interpreted 
with caution as they are based on the assessment of clini-
cal signs rather than an objective, measurable response 
evaluation. Even when no cats were documented to die of 
systemic lymphoma, full staging was not performed in all 
cases at the beginning or during the course of the disease, 
and therefore we cannot guarantee that all patients had 
primary laryngeal or tracheal lymphoma or that death 
was not due to lymphoma in those cases that had a dif-
ferent cause of death. Lymphoma should then be con-
sidered as possible cause of death in those patients, but 
further studies with more systematic complete staging 
in cases of PLTL will be needed to better determine the 
classic distribution of this disease in cats. Based on our 
findings, local restaging effort might be more justified in 
order to detect relapses in its initial phase and plan a res-
cue treatment as soon as this is confirmed, but systemic 
restaging should always be recommended as the gold 
standard in cats with PLTL. Nevertheless, in our cases, 
local assessment of response or relapse monitoring was 
rarely carried out due to difficulties in accessing the area 
and resolution of clinical signs. In this particular disease, 
owing to its location, the clinical signs as described above 
might appear early in the course of the disease/relapse 
and should be interpreted by the clinician as a warning 
sign as it happens in nasal lymphoma.12,20–22

The difference in days between PFS and MST could 
be explained by the fact that some patients had a greater 
response to the first rescue protocol than to the induction 
protocol, and also by the fact that many of the animals 
that were still alive at the time of writing were already 
long-term survivors. Interestingly, those patients that 
had a fast disease progression after a first-line CHOP-
based protocol had a longer remission time after a 
lomustine single-agent first-rescue protocol, suggesting 
that some of the feline PLTLs (mainly low or interme-
diate grade in nature, as discussed later) might have a 
better response to alkylating agent regimens. This could 
be supported by the fact that low-grade intestinal lym-
phoma has been traditionally treated with single-agent 
chlorambucil and prednisolone with good mid-to-long-
term survival described.24–27 Also, several studies have 
reported the success of single-agent cyclophosphamide as 
a rescue for low-grade intestinal lymphomas in cats.24–28 

Figure 1 Kaplan–Meier curve depicting survival time of all 
cats in the study
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Nevertheless, one patient had a quick progression after a 
first-line chlorambucil-based protocol and also achieved 
a long survival time with second-line vincristine-based 
therapy, showing that rescue protocols may work equally 
well or better in these cases and that it might be difficult 
to predict which therapy will have the higher efficacy in 
each case.

All cases where the immunophenotype was available 
were B cell, as previously reported for other extranodal 
lymphomas in cats, namely nasal lymphoma, which 
has been reported to be mostly of B-cell origin.29 As the 
immunophenotype of feline PLTLs has not been described 
previously, further studies will be needed to confirm this 
finding. Regarding grading, no patients were classified 
as having high-grade lymphoma and the majority were 
classified as low grade. This may suggest that PLTL could 
have a similar behaviour to nasal lymphomas, where the 
disease is mainly localised and low grade in nature, with 
local recurrence of the disease being the limiting factor, 
rather than systemic involvement.12,20–22 Also, this finding 
is in concordance with the long survival times described 
in this study.

Conclusions
Although this was a retrospective case series, our results 
suggest that laryngeal and tracheal lymphoma in cats 
is mostly of a B-cell phenotype, could be of low-to-
medium grade and may respond to surgical and medi-
cal treatment with longer survival times than previously 
reported. Clinicians should be aware that this location 
of lymphoma in cats might carry a better prognosis than 
previously reported and discussion with owners should 
take this information in consideration.
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