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Abstract Monoclonal immunoglo- 
bulins (molg) have repeatedly been 
described in organ and bone marrom 
transplantation. Although their ex- 
act significance is not known, their 
occurence is often associated with 
intensive immunosuppression. We 
investigated whether molg reflect T- 
cell immune defect and B-cell acti- 
vation in renal transplant recipients. 
Immunofixations and lymphocyte 
subset analysis (CD4, CD8, CD19) 
were performed in 182 renal trans- 
plant recipients. Soluble CD23 con- 
centrations were measured in pa- 
tients with molg and in control 
transplant patients without molg. 
Monoclonal immunoglobulins were 
identified in 54 patients (29.6 %). 
Transplant endurance was shorter 
(62 +/- 53 months vs 81 +/ 
- 47 months; P < 0.02) and age was 
older (53 +/- 13 years vs 46 +/ 
- 13 years; P < 0.005) in patients 
with molg. Maintenance immuno- 

Introduction 

Transplant patients are prone to develop B-cell lympho- 
mas with a frequency increased by “high-dose” immuno- 
suppressive regimens [ll].  Indeed, with the advent of in- 
creasingly specific immunosuppressive drugs targeting 
the T-lymphocyte, uncontrolled expansion of B-lympho- 
cyte clones may occur as a result of T-lymphocytes deple- 
tion [13]. Monoclonal immunoglobulins (molg) have fre- 
quently been described in organ and bone marrow trans- 
plantation [2,10,16,17,20]. Although their exact signifi- 
cance is not known, their occurence is often associated 

suppression did not differ between 
patients with and without molg. 
Mean CD4-cell count was signifi- 
cantly lower in patients with molg 
(387 +/- 286/mm3 vs 538 4- 3411 
mm3; P < 0.005). Both CD8- and 
CD 19-cell counts were similar for 
the 2 groups. Soluble CD23 concen- 
trations were higher in patients with 
abnormal immunoglobulin values 
than in patients with normal immu- 
nofixation (12.8 +/- 8 vs 1.9 +/ 
- 1.8 pgll; P < 0.005). Our study 
provides new evidence that molg re- 
flect T-cell immune defect in renal 
transplant recipients. Further stu- 
dies are required to determine whe- 
ther CD4-cell count and sCD23 may 
help to predict the risk of lymphoma 
in transplant patients with molg. 
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with intensive immunosuppression. There is some evi- 
dence to support the hypothesis that posttransplant 
molg are the result of an imbalance between T-lympho- 
cyte depletion and B-cell activation. In bone-marrow 
transplantation, molg are more frequently encountered 
in patients with T-cell deficiencies (SCID, functional T- 
cell deficiencies, CID, and Wiskott-Aldrich syndrome) 
[5]. More recently, the occurence of molg has been asso- 
ciated with more aggressive immunosuppressive therapy 
in renal transplant recipients [14]. 

CD23 is a B-cell differentiation and activation mar- 
ker expressed on B-cells. Soluble CD23 (sCD23) also is 
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a B-cell-stimulatory factor. Over the past few years, in- 
terest has been focused on sCD23 as a disease marker 
with prognostic significance for B-cell chronic lympho- 
cytic leukemia (B-CCL). It has been shown that sera 
from B-CCL patients contain 3-500 times more sCD23 
than sera from healthy individuals [19]. It has also been 
suggested that sCD23 levels may serve as a clinical tool 
for early detection of PTLD [7, 91 and lymphoma in 
HIV patients [25]. To our knowledge, no study has fo- 
cused on sCD23 in posttransplant monoclonal gammo- 
pathies. 

In this study, we investigated whether molg reflect a 
T-cell immune defect and/or B-cell activation in renal 
transplant recipients. 

Patients and methods 
At the time of the study, 255 patients were followed in our unit. We 
have recently been able to demonstrate that all lymphocyte sub- 
populations markedly decrease on the first day after transplanta- 
tion, and then progressively increase, reaching pretransplant va- 
lues one year after transplantation (not published data). Because 
of the great variation in lymphocyte sub-population in the first 
year after transplantation, we chose transplant that had been oper- 
ated longer than 1 year before January 1995 for our study. Of the 
255 patients, 50 had undergone transplantation less than 1 year be- 
fore the beginning of the study, and had to be excluded, further 23 
could not be included because of the lack of one or more biological 
tests, leaving 182 renal transplant recipients for our study. Blood 
and serum samples were collected from January 1995 to June 
1997. All patients were seen regularly in the outpatient nephrology 
clinic. 

Immunofixations were performed on a hydrasis apparatus (SE- 
BIA-France) Lymphocyte subset analysis (CD4, CD8, CDl9) was 
simultaneously performed by flow-cytometry. Total blood samples 
were incubated with anti-CD4, anti-CD8 and anti-CD19 monoclo- 
nal antibodies labelled with FITC (DIACLONE-France). After 
red cell lysis, sample were analyzed on a facs calibur flow-cytom- 
eter (Becton-Dickinson). Clinical correlations of age, gender, he- 
modialysis duration before transplantation, transplant duration, 
immunosuppressive regimen, and biological correlations, serum 
creatinine concentration were also studied. Patients with monoclo- 
nal immunoglobulins were placed in group 1, patients with normal 
immunofixation were placed in group 2. Soluble CD23 was mea- 
sured by ELISA technique (sCD23 kit-Binding site) in renal trans- 
plant recipients with molg. Transplant patients without molg and 
matched for age, gender, transplant duration, exposure to EBV 
and immunosuppressive therapy were selected, and sCD23 was 
measured in each control. Student’s t-test was used for comparing 
differences between groups, and the Spearman rank correlation 
test for estimating relationship between variables. The ordinal 
data were analyzed using a chi-square test. Results are expressed 
as means +/- standard deviations. 

Table 1 Differences between renal transplant patients with 
(molg(+)) and without (molg(-)) 

molg (-) molg (+) P 

Age in years 46 +/- 13 53 +/- 13 < 0.005 
Hemodialysis duration 

Transplant endurance 

CD4 cell count in mm3 538 +/- 341 387 +/- 286 < 0.005 

in months 24+/-33 27+/-37 NS 

in months 81 +I- 47 62 +/- 53 < 0.02 

ty-eight patients had normal serum immunofixation 
(70.4 %, group 2). Most molg were not identified on ser- 
um electrophoresis. Differences between patients of 
groups 1 and 2 are summarized in table 1. Transplant 
endurance was shorter in patients of group 1 (62 +/ 
- 53 months vs 81 +/- 47 months; P < 0.02). Patients of 
group 1 were significantly older (53 +/- 13 years vs 
46 +/- 13 years; P < 0.005). Hemodialysis duration was 
similar in both groups (27 +/- 37 months vs 24 +/ 
- 33 months; P = NS). The sex ratio was identical be- 
tween the 2 groups. 

Maintenance immunosuppression did not differ be- 
tween patients with and without abnormal serum immu- 
nofixation. All the patients received low-dose steroids 
and azathioprine (1.5-2.5 mg/kg per day). Forty-three 
patients in group 1 and 102 patients in group 2 received 
CyclosporinA (CsA) (2-4mg/kg per day) (81% vs 
80%; P = NS). CsA trough levels were comparable in 
both groups (102 +/- 29 vs 98 +/- 32 ng/ml; P = NS). 
The mean dosage of azathioprine was similar in the 
two groups (79 +/- 23 mg/d vs 84 +/- 25 mg/d; P = NS). 
All the patients had received polyclonal antilymphocyte 
globulins as immunosuppressive induction. 

Mean CD4 cell count was significantly lower in pa- 
tients of group l (387 +/- 286/mm3 vs 538 +/- 341/mm3; 
P < 0.005). Both CD8- and CD19-cell counts were simi- 
lar for the 2 groups. 

Soluble CD23 concentrations were significantly high- 
er in patients with posttransplant molg than in patients 
with normal immunofixation (12.9 +/- 8 vs 1.8 +/ 
- 1.7 pg/l; P < 0.005). Soluble CD23 concentrations did 
not differ between EBV seronegative and EBV seropo- 
sitive patients. Mean CD19 cell counts were similar in 
both groups (38 +/- 34/mm3 vs 34 +/- 41/mm3; P = NS). 
We found no correlation between sCD23 concentration 
and CD19 cell count (r-sq = 0.02; P = NS). 

Results 

Monoclonal immunoglobulins were identified in 54 pa- 
tients (group l) .  In most sera (74.1 %) molg were multi- 
ple and secreted by distinct clones. One hundred twen- 

Discussion 

Our study demonstrates a high occurance of serum 
monoclonal immunoglobulins, as detected by a sensitive 
immunofixation method [18]. This prevalence is similar 
to previous studies using the same technique in a com- 
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parable population [3]. The significance of molg in 
transplant patients remains controversial. It has been 
suggested that their great incidence hamper their inter- 
est in predicting the subsequent development of a B- 
cell posttransplant lymphoproliferative disorder. 

Our study demonstrates that the occurence of serum 
monoclonal immunoglobulins is associated with a more 
pronounced T-cell immunodeficiency, and is consistent 
with the increased incidence of monoclonal immunoglo- 
bulins in transplant patients who have received more ag- 
gressive immunosuppressive therapy [14, 15, 17, 181. 
The immunosuppressive agents modify T-cell lympho- 
kine production and T-cell function [23]. The same med- 
iators are intimately involved with the regulation of B- 
cell function and immunoglobulin production [4]. The 
diminution of T-cell mediated immune surveillance 
might allow B-cell proliferation to get out of control. If 
control systems remain suppressed for a prolonged peri- 
od, progression to lymphoma might ensue. 

Soluble CD23 may be a B-cell growth factor, and re- 
cent studies have provided evidence that sCD23 is a 
highly sensitive and specific parameter for B-cell leuke- 
mia, lymphoma and PTLD [7,9,19,25]. A major finding 
of this study is that sCD23 is markedly increased in renal 
transplant recipients with monoclonal gammopathies. It 
is conceivable that the high sCD23 concentrations found 
in the patients with gammopathies are a reflection of 
high sCD23 production by B-lymphocytes that escaped 
T-cell control because of immunosuppression. Thus, 
the secreted form of CD23 might also contribute to B- 
cell clone expansion by autocrine stimulation of B-cells 
in renal transplant recipients with monoclonal gammo- 
pathies. If control systems remained suppressed for a 
prolonged period, progression to lymphoma might en- 
sue. 

It has been suggested that molg might progress to 
myeloma. However, few studies support this hypothesis 
[25]. Moreover, high levels of sCD23 have not been 
found in patients with multiple myeloma [8], and CD23 
is not expressed on B- and preB-cells of patients with 
multiple myeloma. However, the increased level of 

sCD23 in transplant patients with molg and such with 
PTLD might suggest a link between the two disorders. 

Although there have been reports of altered amounts 
of B-cells in patients with molg [6], several other studies 
have failed to find any difference in either the absolute 
number or the percentage of B cells in patients in molg 
[l ,  121. Contrary to previous reports, we did not find 
any correlation between CD19-cell count and sCD23 
concentration. 

Older patients had a higher occurence of molg. An 
increase in the incidence of molg has previously been as- 
sociated with age in both the normal- and transplant po- 
pulation [2]. 

With renal transplant recipients, molg are most often 
found in the two first years after transplantation [2, 3, 
141. We also observed a shorter transplant endurance in 
patients with molg. This may be due to more intense im- 
munosuppression in the early posttransplant period. Al- 
ternatively, viral infections and alloantigenic stimula- 
tion by the allograft may also contribute. While the pre- 
cise etiology of PTLD is unknown, EBV has been impli- 
cated by the demonstration of the EBV genome or its 
products in the majority of PTLD cases [21]. Moreover 
it has been shown that EBV nuclear antigens 2 and 3c 
transactivate CD23 [22]. The secreted form of CD23 
might be a B-cell growth factor, but the full-length mole- 
cule may be a receptor thus providing autocrine stimula- 
tion of EBV-infected B-cells [24]. 

There are some limitations to our study due to the 
crossectional design and the lack of longitudinal obser- 
vation. It would be of interest to know whether the ap- 
pearance and disappearance of monoclonal gammopa- 
thies are correlated with the variations in both CD4 
cell count and sCD23 concentrations. 

To conclude, our study provides new evidence that 
molg reflect a T-cell immune defect and B-cell activa- 
tion in renal transplant recipients. Further studies are 
required to determine whether kinetics of CD4-cell 
count and sCD23 concentrations may help to predict 
the risk of lymphoma in transplant patients with molg. 
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