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Figure 1 Lymphocytes from a patient with multiple myeloma, four of which were CD3+ (red stained cytoplasm
(APAAP)). One was also Ki67+ as indicated by the brown stained nucleus.

Differences between multiple myeloma,
MGUS and control samples became apparent
when the two T cell subsets, CD4+ and
CD8 +, were considered separately (table 2).
In multiple myeloma the proportion of CD4 +
T cells in cycle was significantly lower than
that in the controls whereas the numbers of
CD8+ Ki67+ cells were higher in multiple

myeloma and MGUS samples, as was ex-
pression of CD11b in Ki67 + cells (table 2).
Statistical analysis revealed a positive cor-
relation between the percentage of Ki67 + cells
and clinical stage and B-2-microglobulin con-
centrations (r=0-6) (figs 3 and 4). No cor-
relation was found between the percentage of
Ki67 + cells and the other parameters studied.

Figure 2 Lymphocytes from a patient with MGUS, one of which was both Ki67+ (brown stained nucleus) and HLA-

Dr+ (red stained cytoplasm (APAAP)).
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Table 2 Percentage of Ki67+ lymphocytes and natural killer cells in blood from patients
with multiple myeloma, MGUS and controlst

Subject group Ki67/CD3 Ki67/CD4 Ki67/CD8 Ki67/CD11b
Multiple myeloma 51:0+11.5 25-8+ 8-1* 23-6 +12-5* 13-04+8-7*
MGUS 51-3+11-2 303+ 64 153+ 7-7* 11-6+3-9*
Controls 55-5+ 6-8 38-4+10-5 67+ 19 5-3+2-8

1 Results of double labelling are shown as proportion of cells positive for one other marker and
for Ki67. *p<0-05 between multiple myeloma or MGUS and controls.
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Figure 3 Univariate correlation between percentage of
Ki67+ cells and disease stage in patients with multiple
myeloma (r=06).
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Figure 4 Univariate correlation between percentage of
K167+ cells and -2-microglobulin concentration in
patients with multiple myeloma (r=0-6).

Discussion

Prognostic factors are necessary for dis-
tinguishing stable or slowly progressive disease
from the more aggressive forms.'?8'? Prog-
nostic factors are also of use when determining
the type of treatment to be instituted (intensive
chemotherapy and autologous and allogenic
bone marrow transplantation versus standard
chemotherapy) because of the morbidity and
mortality associated with some procedures.'?
Of the various prognostic factors, deter-
mination of the PCLI, either by uptake of
[*H] thymidine or bromodeoxyuridine,’'* or by
Ki67 expression,’°??> has been shown to be
an independent prognostic indicator of disease
progression and can be used to distinguish
between MGUS and multiple myeloma.

We have analysed the degree of proliferation
of circulating blood lymphocytes from patients
with multiple myeloma and MGUS and com-
pared this with normal controls to determine
whether this can be used as a prognostic
indicator. Our findings demonstrate that, in
multiple myeloma and MGUS, only a small
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number of circulating blood lymphocytes are
in cycle (Ki67 +), with this proportion being
higher in MGUS and multiple myeloma than
in controls, and higher in multiple myeloma
than in MGUS. As in controls, double im-
munostaining showed that most Ki67 + cells
in multiple myeloma and MGUS samples were
activated T cells (HLA-Dr+ CD3+) and only
a minority were B cells with no evidence of
clonality on light chain restriction analysis.
However, unlike healthy individuals, patients
with multiple myeloma and MGUS have an
increased number of suppressor (CD8+) and
natural killer (CD11b+), but only a small
number of CD4+, cells in cycle.

A number of studies have demonstrated an-
omalies in the immune system in patients with
multiple myeloma, mainly presenting as a de-
crease in the number of circulating CD4+
lymphocytes. This has been found to correlate
with aggressive disease and an increase in
CD8+ cell numbers in the early stages of
the disease, although the reports are
contradictory.'°®> Gonzalez et al'!' postulated
that an increase in natural killer and activated
T cell numbers in multiple myeloma may rep-
resent an attempt by the immune system to
modulate tumour cell growth. These and other
data support the hypothesis of an imbalance in
the immune system, more marked in patients
with multiple myeloma than in those with
MGUS.

B cell immunological abnormalities have also
been reported in multiple myeloma. Joshua ez
al** demonstrated a potential host mediated
modulation of tumour cell proliferation in mul-
tiple myeloma as suggested by the presence of
light chain isotype suppression in the stable
phases of the disease. In the present study we
found that the number of B cells in cycle was
reduced in patients with multiple myeloma and
MGUS which may be related to the suppressor
effect of the activated T cells. It is also clear
that these B lymphocytes in cycle are not gen-
erated by the malignant clone as both Ki67/x
and Ki67/A positive cells were found in all
cases.

In summary, although the number of samples
investigated here is small, our results suggest
that the proportion of lymphocytes in cycle is
higher in patients with multiple myeloma than
in those with MGUS or in normal controls,
and that the proliferating (Ki67+) cells in
multiple myeloma are mainly suppressor T
(CD8+) cells, some of which also express
activation antigens (HLA-Dr) and CD11b. In
multiple myeloma, only a small number of B
lymphocytes are in cycle and are not generated
solely by the neoplastic clone. Assessment of
Ki67 expression in peripheral blood lym-
phocytes might constitute a good prognostic
indicator of disease activity in multiple my-
eloma given the positive correlation between
the proportion of Ki67 + lymphocytes and con-
centrations of B-2-microglobulin and disease
stage. In turn this could be used to distinguish
between multiple myeloma and MGUS.: Se-
quential studies in MGUS may predict whether
a particular subgroup of patients is at greater
risk of developing multiple myeloma.
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