




Krajewski, Dewar

100

80

60

,_ 40

20

I

ft
.

.

-i-

*

492 &CP& IN '%"\KV

0, i;N16.1>11.011.

1-111
,(n=15) (I
Nodular poorly

lymphocytic

Fig. 1 Percentage T cells in the blood X
patients. n = number of cases in each gr
* = individual value. Stage IV cases ha
lymphocyte counts; Stage IV-L cases ha,

.

20

15

a.)

ux

So

-U-

C~ n=15) Cn

Nodular poorly
v lymphocyti

Fig. 2 Percentage T cells in the blood c
patients. n = number of cases in each gr
0 = individual value. Stage IV cases hac
lymphocyte counts; stage IV-L cases hac
excluding three leukaemic cases with T c
> 5-0 x 109/1 (> 5000/mm3).

significantly raised numbers of T cel]

B CELL POPULATION IN NPDLL
Light chain expression on the circu]

normal individuals has a constant pattern; with a
kappa :lambda (K :A) ratio of about 3:2. In 28 blood
samples from patients with non-lymphomatous
lymphadenopathy (12 samples) and normal donors
(16 samples) the mean K:A ratio was 148 with an
upper limit (mean + 2 SD) of 2-75 and the mean

* lambda:kappa (A :K) ratio was 0-78 with an upper
limit of 1-35 (mean + 2 SD). Ratios above these
limits were considered to indicate a monoclonal
expansion of lymphocytes with either kappa

.1. (K :A> 2 75) or lambda (A :K > 1-35) light chain. Only
. one of the 28 non-lymphoma cases (donor attending
j* blood transfusion centre, no repeat sample available)

had an abnormal ratio according to these criteria,
whilst 9/20 NPDLL patients had an abnormal K:A

lvIv-L ratio and 5/20 had an abnormal A:K ratio. Abnormal
n=14) (n=) blood light chain ratios were found in 5/6 cases
differentiated without bone marrow involvement and in 9/13 cases
lymphoma with bone marrow involvement. In 11 cases ab-

normal K:A or A:K ratios were found in the absence
of morphologically abnormal lymphocytes in

rfoNPDLL routinely-stained peripheral blood films. In three

rdUp mean, cases with abnormal light chain ratios morphologi-
d nymphoctosis. cally abnormal cells were seen in blood films.

Light chain expression on lymph nodes were
studied by means of indirect fluorescence on cell
suspension. In lymph nodes from 27 patients with
non-lymphomatous conditions, the mean K:A ratio
was 1-54 with an upper limit (mean + 2 SD) of 3-4
and the mean A:K ratio was 0-86 with an upper limit

* (mean + 2 SD) of 1-70. Only one of the 27 cases had
* an abnormal ratio according to these criteria. This

was a lymph node showing the features of der-
matopathic lymphadenopathy with no evidence of
lymphoma. Immunofluorescent studies were carried
out on lymph nodes in 11 NPDLL patients; five cases

* showed an abnormal K:A ratio and one case an
abnormal A:K ratio, the remaining five cases showed

.j. * normal proportion of kappa- and lambda-bearing
lymphocytes. In the cases with monoclonal expansion
the abnormality was consistent with that found in

IV IV-L blood. In none of our cases did we detect one light
=14) (n=6) chain in the blood and the other in the lymph nodes
-v------ (Table 3).differentkited Immunoperoxidase-stained sections were exam-

ined in 19/20 NPDLL cases. In eight cases there was
?fNPDLL definite evidence of monoclonal cytoplasmic light
,oup, - = mean, chain expression. Other cases showed either a
d normal polyclonal staining pattern or were negative. In cases
i lymphocytosis with a monoclonal staining pattern the abnormality
,ell counts was consistent with immunofluorescence findings in

blood and lymph node cell suspensions (Table 3).
Is. In five cases of NPDLL, blood samples were

obtained both before and after treatment. Results of
receptor studies on blood are shown in Table 4. In

lating B cells in three cases (12, 27 and 35) abnormal K)A or A:K ratios
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Table 3 Light chain expression in blood and lymph nodes ofNPDLL patients

Case No Blood mononuclear cells Lymph node

K: A A:K Morphologically abnormal lymphocytes Immunofluorescence Immunoperoxidase

Stage I-III
3 1-50 0-67 A Polyclonal MK
7 0-66 152 A - A
8 900 011 A K MK
12 0-32 3-08 A MKA
13 257 039 A K neg
39 0-71 140 A Polyclonal MA
15 3-60 0-28 A MKA

Stage IV
16 0-92 109 P - KA
17 4 09 0-24 A K K
20 7-20 0-14 A - K
23 3 03 0-33 A Polyclonal MKA
24 0(58 172 A - M
26 8-60 0-12 A MK
27 4-00 0 25 A - neg
28 1-46 0-68 A A neg
30 2-14 0 47 P Polyclonal neg
31 1-21 0-83 P Polyclonal
33 675 0 15 P K MK
35 210 005 P K M
36 0-17 58 P MKA
Normal <2 75 < 1-35 - Polyclonal MKA

Abnormal K: A or A:K ratios are in italic.
P= present.
A = absent.
M = IgM heavy chain; K = kappa light chain; A = lambda light chain; -the last two columns in the table illustrate their distribution in
lymph nodes as detected by immunofluorescence or immunoperoxidase staining.

Table 4 Immunological findings in the blood of patients with NPDLL at diagnosis and after treatment

Case No Months since diagnosis wbc (x 109/1) Y. lymphocytes % T % SIg % K % A K: A A:K

12 0 50 34 41 33 13 40 0*33 3-08
4 49 19 74 61 14 42 033 300

27 0 6-0 25 33 66 52 13 4 00 0-25
5 6-0 3 10 - 68 18 3-78 0-24

28 0 5-2 30 8 71 51 35 1*46 0-68
9 8-3 20 13 46 34 14 2-43 0-41

35 0 14-9 66 15 49 73 5 3 5 21 0 0-05
12 4-9 66 9 64 43 0 13-0 3-3 0 30

36 0 34-0 95 15 58 8 46 0-17 5-8
12 3-6 24 65 - 14 20 0 70 1P43

T cells were identified by rosetting with sheep red blood cells. B cells were identified by immunofluorescence with anti-human IgM (SIg) heavy
chain and anti-human kappa (K) and lambda (A) light chain antisera.
Abnormal K:A and A:K ratios are in italic.

persisted despite treatment. Case 28 with a normal
ratio, remained normal. In case 36, a patient who
presented with a leukaemic blood picture and an
abnormal A:K ratio, treatment resulted in restoration
of white cell count to normal, however the abnormal
A :K ratio persisted.

Discussion

Although abnormalities in the numbers of blood T
cells in nodular lymphoma have previously been
reported,13 a correlation between percentage or
absolute T cell counts and clinical stage has not

been recognised. Our results suggest that blood T
cell studies are of value in assessing the extent of
disease and may be a useful addition to conventional
staging procedures-for example, bone marrow
biopsy, lymphangiography. At present the relation
between blood T cell counts, prognosis, and response
to treatment is unknown but we suggest that reduc-
tion of blood T cells may reflect extensive or "bulky"
disease. This is of clinical relevance as disease "bulk"
appears to be a major prognostic factor in nodular
lymphoma.14
The finding of an abnormal distribution of

immunoglobulin light chains on blood lymphocytes
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in nodular lymphoma is consistent with a previous
report by Garrett8 who found five out of 16 cases of
nodular lymphoma with abnormal K :A ratios.
However in Garrett's series only one of 11 cases of
NPDLL showed blood abnormalities, the other four
cases with abnormal blood K:A ratios were cases of
nodular well-differentiated lymphocytic lymphomas.
In the present study 14 of 20 cases of NPDLL were
considered to show abnormalities of K :A ratios
indicating an expanded monoclonal B cell population
in blood. Abnormalities of light chain expression
were found in the absence of either morphologically
abnormal cells or lymphocytosis. Surprisingly two
cases with lymphocytosis showed normal K :A ratios
although B cells were increased and numerous
cleaved cells were present. Failure to detect a

monoclonal expansion in these cases was presumably
due to adsorbed immunoglobulin on cell membranes,
possibly bound by Fc receptors.15
Immunological studies on lymph nodes were

carried out to determine whether abnormalities of
immunoglobulin light chain expression on circulating
B lymphocytes correspond to that seen in lymph
nodes. In 11 cases we were able to demonstrate
monoclonal light chain expression in lymph nodes, in
the other 9 cases failure to detect monoclonality may
have been due to adsorbed surface immunoglobulin
or other methodological difficulties in immuno-
fluorescence and immunoperoxidase staining.16 17
In cases in which monoclonality was demonstrated
both in lymph nodes and blood the same light chain
was abundant in both indicating that cells in blood
were of the same clonal origin as neoplastic cells in
nodes.

It seems probable that technical difficulties in
establishing monoclonality of blood lymphocytes in
lymphoma with conventional immunofluorescence
procedures leads to an underestimate of cases with
monoclonality, and it may be possible to demon-
strate a higher incidence of monoclonality in blood
of lymphoma patients with more sophisticated
techniques such as analysis by a fluorescent-activated
cell sorter as described by Ligler.9 Nevertheless, on
conventional immunofluorescence microscopy we
were able to detect abnormalities in a high propor-
tion of cases of lymphoma, indicating that simple
immunofluorescence is still a useful diagnostic
procedure.

In five cases in which follow-up blood samples were
examined, abnormalities of light chain ratios
persisted in four cases despite an apparently satis-
factory response to treatment. Although the signifi-
cance of these findings is at present not known, it is
possible that examination of sequential blood
samples for evidence of abnormalities of light chains
on lymphocytes may provide a method for monitor-
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ing the effect of treatment.
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Department of Pathology, University of Edinburgh.
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J Kidby and Mr RM Hogg for their expert technical
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