
Introduction
The traditional view of cancer focussed on genetic/
epigenetic changes affecting cancer cells but in recent 
decades awareness of the importance of the tumour 
microenvironment has been increasing. 

The microenvironment consists of vascular and 
lymphatic endothelial cells, pericytes, fibroblasts, 
myofibroblasts, tumour immune infiltrate, and 
extracellular matrix. 

Two key cell types in the tumour immune infiltrate are 
tumour associated macrophages (TAMs) and tumour 
infiltrating lymphocytes (TILs).  The microenvironment 
helps determine whether these are predominantly pro- 
or anti-tumour. For example, macrophages recruited to 
tumour sites are initially anti-inflammatory and anti-
tumour M1 phenotype, but can be reprogrammed by 
the microenvironment to a pro-tumour M2 phenotype 
that favours tumour growth and invasion1-2. 

Aim
The aim of this project was to describe the immune 
infiltrate in low-grade and high-grade canine cutaneous 
mast cell tumours (MCTs), and evaluate whether these 
components reflect grade, or tumour biological 
behaviour in terms of metastatic disease, survival time 
and tumour-related death. 

 

Materials and methods
Twenty cases were retrieved from the hospital records 
at the University of Glasgow Small Animal Hospital. 
Inclusion criteria were a histologically confirmed 
diagnosis of MCT plus grade (both Kiupel and 
Patnaik), full oncologic staging, formalin-fixed samples 
available for immunohistochemistry and 6 month case 
follow-up unless time of death occurred sooner. 
 
Immunohistochemistry (IHC) staining was carried out 
at room temperature using a Dako Autostainer 
(Agilent, Santa Clara, US).  Antigen retrieval was heat-
mediated for CD3 (Dako AO452) and CD4 (Dako 
M7310), and enzymatic for MAC387 (Dako M0747). 

Immunoreactivity was quantified for each slide in a 
blinded, randomised manner by a single investigator 
using previously described methodology3,5. TAMs were 
counted as MAC387+ cells with macrophage 
morphology in 30 hpfs to give a final figure/hpf for 
each tumour. For TILs, the same protocol was used for 
cells of lymphoid morphology staining positive for CD3 
and CD4. 

After TAM and TIL counts were recorded in a blinded 
manner, the data were then correlated with patient and 
clinical records for that tumour.  Descriptive analysis 
was performed in preference to statistical analysis in 
light of the low numbers in each group.  
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Results
Kiupel low-grade tumours had lower median TAMs - 16.7 compared to 53.3 in high-grade tumours. Only 27% of low-
grade tumours had TAMs >50 compared to 77.7% of the high-grade tumours. A similar but less marked trend was 
seen with with metastatic disease, survival time <6 months and death due to MCT-related disease.
 
 
 
 
 
 
 
 
 
 
 
 
 

Median CD3+TILs in Kiupel low-grade tumours was 35.9 compared to 110.2 in high-grade; 87.5% of the high-grade 
tumours had CD3+TILs >45 compared to 27% of the low-grade tumours.  Higher median CD3+TILs were also 
associated with metastatic disease, survival time <6 months and death due to MCT-related disease.  

Conclusions
Although the numbers in each group are small and the 
findings must be viewed with caution, low histologic 
grade MCTs and those with less aggressive biologic 
behaviour tended to have lower TAMs.  This 
phenomenon has been previously demonstrated in 
canine mammary tumours and melanoma amongst 
others3-5.  There was also correlation between high 
CD3+TILs and high histologic grade, metastatic disease, 
survival time <6 months and likelihood of MCT-related 
death. Low CD4+TILs were more likely in biologically 
aggressive disease. 

Within the confines of this pilot study additional subset 
stains were not possible so only the total CD4+ numbers 
are available which reflect a mix of anti-tumour T-helper 
cells and pro-tumour T-regs. It seems reasonable to 
suggest however that low CD4+TILs in aggressive MCTs 
are more likely to reflect low T-helper levels than low 

T-regs, given that T-regs are pro-tumour and associated 
with increasing tumour grade6-8. 

The combination of high CD3+/low CD4+TILs in more 
biologically aggressive versions of the same disease has 
also been recently reported for pre-neoplastic actinic 
keratosis, low-grade keratoacanthoma and invasive 
cutaneous squamous cell carcinoma in people9. These 
cutaneous lesions are three points on a spectrum of 
behaviour, from low grade to high grade respectively, 
reminiscent of what is seen in MCTs.  

This study provides the first description of immune 
infiltrates in canine cutaneous MCTs, and suggests that 
high CD3+TILs are a negative prognostic finding 
indicative of aggressive biological disease.  Aggressive 
MCTs may also be capable of subverting normal host 
immune response in the tumour microenvironment.
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A pilot study of immune infiltrates in canine cutaneous 
mast cell tumours 

Figure 1a shows low TAM infiltration in a low-grade MCT without 
metastatic disease; Figure 1b shows TAMs in a high-grade MCT 
from a dog euthanased for progressive disease at 4 months.

Figure 2a shows CD3+TILs in a low-grade MCT without 
metastatic disease; Figure 2b shows CD3+TILs in a high-grade 
MCT from a dog euthanased for progressive disease at 4 months

Higher TAMs tended to be seen in tumours that were 
Kiupel high-grade (n=9), had metastatic disease (n=8)  
and survival times < 6 months (n= 6). 

Higher TILs tended to be seen in tumours that were 
high grade (n=9), had metastatic disease (n=8) and 
survival times < 6 months (n=6).


