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Summary. Frozen samples from 92 malignant astro- 
cytomas were stained with a panel of  monoclonal anti- 
bodies directed against macrophages and lympho- 
cytes. A follow-up to death was available on 68 cases 
which form the basis of this study. Large numbers of  
macrophages were found in all cases; T lymphocytes, 
mostly of  the CD8 phenotype were also seen in moder- 
ate numbers in 70% of cases. CD4-positive cells were 
present in small numbers in 32% and B cells were seen 
in only 8% of cases. Analysis of  the survival showed 
no demonstrable correlation between the numbers of  
macrophages or CD4 lymphocytes and survival. The 
survival curves for parenchymal CD8 infiltration di- 
verged after 9 months suggesting increased survival 
for those patients without such an infiltration but the 
difference failed to reach statistical significance (P = 
0.37). No  correlation between lymphocytic cuffing 
and survival was seen after studying all paraffin- 
embedded material. We conclude that there is no sig- 
nificant statistical correlation between survival and 
the various types of  mononuclear cell infiltrating ma- 
lignant astrocytomas. 
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For  some time it has been thought that mononuclear 
cells may be part of  the host defence mechanism 
against tumours [1, 2, 36]. The lymphocytic infiltrate 
in human gliomas has been the subject of  several stud- 
ies [4, 26, 30], including some which suggest a favour- 
able effect on survival [6, 24]. More recent studies have 
used monoclonal antibodies in attempts to character- 
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ize the subsets of infiltrating mononuclear cells [15, 
18, 22, 23, 2 7 - 2 9 ,  31, 35]. 

Recently we reported a large study using a panel 
of monoclonal antibodies and concluded that the 
mononuclear infiltrate in high-grade astrocytomas is 
predominantly composed of  macrophages with a 
smaller component  of  CD8 lymphocytes [27]. We now 
report additional data on the survival of  some of  those 
patients and some others which have since become 
part of  a comprehensive follow up study of  various 
CNS tumors. 

Material and methods 

Paraffin-embedded and snap-frozen material from 92 cases of 
astrocytoma Kernohan grades 3 and 4 [17] was obtained at 
operation. At the time of writing, follow-up was available on 68 
of these patients, all of whom had died, and our analysis is 
limited to this group. The study group was compared with the 
group without follow-up data using chi-square analysis and no 
significant differences were found for any of the variables ana- 
lysed in this report. 

Cryostat sections were cut from the frozen blocks and 
stained using the indirect immunoperoxidase technique as before 
[27] with a panel of antibodies against lymphocyte subsets (in- 
cluding CD8 or T8 cytotoxic/suppressor and CD4 or T4 helper/ 
inducer lymphocytes) and macrophages (Table 1). 

The density of positive cells in parenchymal and perivascular 
areas, but not in necrotic areas or at their edges, was assessed 
using a scale from 0-4 ,  where 0 indicated no positive cells; 
1: occasional positive cells/high-power field (hpf) with a x 40 
objective; 2: up to 20 cells/hpf; 3: from 20-40 cells/hpf, and 4: 
more than 40 cells/hpf. Perivascular lymphocytic cuffing on 
haematoxylin and eosin sections was graded as absent, mild, 
moderate or heavy. 

The comparison of the variables studied with survival from 
the time of biopsy was assessed on a Vax (Digital Equipment 
Corporation) computer using the SPSSx (SPSS Inc.) program. 
Life table analysis was used and significance was assessed with 
the algorithm of Lee and Desu [19]. Because there were so few 
cases completely devoid of macrophages, sections graded as 0 
or 1 (occasional cells/hpf) were called negative and all others 
positive for this group. 
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Results 

Results are illustrated in Table 2 and Fig. 1 -  5. Ex- 
amples of the reactions obtained with this panel of 
monoclonal antibodies have already been illustrated 
[27]. 

infiltration (perivascular or parenchymal) was com- 
pared, the difference was seen to be almost entirely 
due to the parenchymal group (Fig. 2). Despite this 
appearance, the difference failed to reach statistical 
significance with a P value of 0.35 for the group over- 
all. 

DC8 lymphocyte 

The number of cells detected by the antibody cocktail 
to T lymphocytes and the T8 antibodies were similar. 
CDS-positive ceils were present in 56/68 (82%) of cases 
and when the parenchymal and perivascular locations 
were considered separately, they were seen in 48/68 
(70%, mean cellularity 0.71) in the former and 
41/64 (64%, mean cellularity 0.76) in the latter. 

The survival curves for CD8 (Fig. 1) diverged after 
9 months suggesting increased survival for those 
patients without such infiltration. When the site of 

Table 1. Summary of monoclonal antibodies and their dilutions 
used in this study 

Mono- Isotypes Specificity Source/ 
clonal reference 
antibody 
[dilution] 

Y182A IgG3 Macrophages K. Garter, 
[1:1] Oxford [11] 

RFBCT Cocktail B lymphocytes G. Janossy 
[1:1] IgM(CD20) 

IgG(CD20) 
RFBT 

RFTCT Cocktail T lymphocytes G. Janossy 
[1 : 11 IgG(CD2) 

IgG(CD3) 
IgG(CD7) 
IgG(CD8Y) 

T8 IgG1 CD81ymphocytes Dako 
[1:10] 

T4 IgG1K CD41ymphocytes Dako 
[1:1o] 

CD4 lymphocytes 

CD4-positive cells were present in small numbers in 
parenchyma in 22/68 cases (32%, mean cellularity 
0.31). There was no correlation with survival (P = 
0.67) (Fig. 3). 

Macrophages 

Macrophages were found in large numbers in the 
parenchyma in all 68 assessable cases (Mean cellularity 
2.5) and in perivascular spaces in 58/63 (92%, mean 
cellularity 1.9). Life table analysis was performed 
comparing all grades of infiltration with survival for 
both perivasular and parenchymal sites and, because 
of the relatively small number of completely negative 
cases, calculations were repeated after combining 
grades together. No statistically significant correlation 
was found for any combination. Comparing grades 
0 - i  with grades 2 - 4  for perivascular and paren- 
chymal sites combined resulted in a P value of 0.39. 
Similar results were obtained when the site of infiltra- 
tion was controlled for (perivascular P = 0.50, paren- 
chymal P = 0.34) (Fig. 4a, b). 

Lymphocytic cuffing 

Perivascular lymphocytic cuffing in haematoxylin and 
eosin sections was found to be heavy in 3 cases, moder- 
ate in 2, mild in 27 and absent in 34. No assessement 
was possible in 4 cases due to insufficient material. 
Figure 5 shows the survival curves when cases with 
infiltrate were compared to those with none. No stat- 
istically significant difference (P = 0.93) was found. 

Table 2. Summary of semiquantitative observations of macrophage and lymphocyte numbers 

Semiquantitative M par M pv CD8 par CD9 pv CD4 
rating 

0 -- 5 20 23 46 
1 7 14 44 34 22 
2 23 27 4 6 -- 
3 30 15 -- 1 -- 
4 8 2 -- -- -- 

Total 68 63 68 64 68 
% Positive 100 92 70 64 32 

M, Macrophage; par, parenchymal; pv, perivascular 



M. L. Rossi et al. : Mononuclear cell infiltrate and survival in astrocytomas 191 

L9 
z 

6O 

- - T  - c~176 
CD8 NEGATIVE 

60 ' ~ 

40' 

20 

0 I I I 

20 40 60 8O 

1 O0 

80 

o 
z 60 

o~ 40 

o~ 

20 

MACROPVPOSITIVE 

CROPVNEGATIVE 

�9 
20 40 60 8o 

TIME (MONTHS) 

Fig 1. Survival curves for CD8 lymphocyte infiltration 
(perivascular and parenchymal). Grade 0: negative; grades 1 - 
4: positive 
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Fig 2. Survival curves for CD8 parenchymal lymphocyte infil- 
tration. Grade 0: negative; grades 1 - 4 :  positive 
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Fig 4. a Survival curves for perivascular macrophage infiltration. 
h Survival curves for parenchymal macrophage infiltration, a, b 
Grades 0 - 1  : negative; grades 2--4:  positive 
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Fig 3. Survival curves for CD4 lymphocyte infiltration. Grade 
0: negative; grades 1 - 4 :  positive 
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Fig 5. Survival curves for perivascular lymphocytic cuffing on 
haematoxylin and eosin sections 
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Discussion 

During the past  30 years several reports have ad- 
dressed the significance o fmononuc lea r  cells in intrin- 
sic and extrinsic CNS tumours,  both  within the tu- 
mour  itself [3, 4, 22, 24, 26, 30, 31, 33, 38] and in the 
peripheral blood [5, 13, 21, 25]. 

Improved  survival has been correlated with a 
heavier lymphocytic infiltrate in paraffin sections [6, 
24] but statistical analysis of  our results indicates that 
no prognostic significance can be attributed to the 
presence of infiltrating lymphocytes,  either in haema- 
toxylin and eosin sections or as detected by immuno-  
cytochemistry. 

Patients with malignant  gliomas have a variety of  
immunological deficits including delayed hypersensiti- 
vity to recall antigens, decreased percentage of  
circulating T lymphocytes and impaired mitogen-in- 
duced blastogenic response by peripheral mono-  
nuclear cells (reviewed by Bullard [7, 8]). Deficits may 
result f rom an abnormal i ty  of  T ceil function and in 
particular of  the CD4 tymphocytes and of  interleukin 
2-mediated effects [14]. Such impairment  would lead 
to a decreased cell-mediated immune response includ- 
ing failure to generate sufficient numbers of  cytotoxic 
T cells, whilst the macrophage-driven stimulation of 
lymphocytes by means of  interleukin 1 could still re- 
main normal  [12]. I f  this is the case, no difference in 
host resistance to gliomas with varying degrees of  CD4 
and CD8 infiltrates may  be expected whilst the number  
of  macrophages  could still be very large and not influ- 
ence the prognosis. This in turn may provide an expla- 
nation, albeit simplistic, for our findings. 

Despite our lack of  correlation between the degree 
of  macrophage  infiltrate and survival within this 
group of  malignant  gliomas, we have previously ob- 
served a significant difference in the numbers  of  in- 
filtrating macrophages  in high- [27] and low-grade 
ast rocytomas [28] and oligodendrogliomas [29], whilst 
no significant difference was observed for T or B lym- 
phocytes. The larger number  of  macrophages  found 
in high-grade gliomas could result f rom increased cell 
degeneration although we purposely avoided assessing 
frankly necrotic areas or their environs. On the other 
hand it may  be that  there is a relationship between the 
number  of  macrophages ,and glial tumour  growth as 
these cells can not  only induce (by means of  tumour  
necrosis factor production) tumour  cell death in tissue 
culture and involution of  tumours  in animals [9, 37] 
but also stimulate the growth of  a variety of  cells [10, 
16, 20, 32, 34, 38]. 
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