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Abstract. Gammopathies were found to be present in 25 
0.3%) of 192 HIV-negative renal transplant recipients 
~Ith more than 30 months follow-up prospectively inves
?gated for monoclonal or oligoclonal immunoglobulins 
Emlg) by agarose gel electrophoresis and immunofixation. 

1 leven patients had only one monoclonal band, whereas 
4 had two or more bands. Of these bands, 60% were IgG 

kappa, 29% IgG lambda and 11 % IgM lambda or kappa, 
and 90% did not exceed 2 g/1. Most gammopathies oc
curred early post-transplant (median 5 months) and they 
Were always transient. Some predisposing factors for mig 
~mergence could be identified: 1. age, but only in women, 
:duration of dialysis, 3. occurrence of prior cytomegalo

Vtru~ infection, and 4. immunosuppressive regimen in
~l~dmg cyclosporine. Serological evidence for active EBV 
}0 e~tion was obtained in ten patients, but in six cases in
ec~ton occurred subsequent to the finding of mig. In eight 
r~he~ts, the clinical course was characterised by severe 
bn ~chon or tumours (one Kaposi's sarcoma, one B-cell 
strat~ lymphoma). The present findings and experimental 

Udtes support the view that the development of mig in 
~enal transplant patients is associated with a failure of 
e~ulatory T-cell function. This T-B-cell imbalance re

quires a careful follow-up in these patients. 
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~rgan transplantation is associated with an increased risk 

111 developing monoclonal or oligoclonal B-celllympho-
l as [2.' 10], and a high incidence of monoclonal immuno
~lobulms.(mlg) has recently been described in renal trans
arant Patients [7, 18, 22). It is unclear whether these mig 
li e Pre~isposing factors for the development ofB-cell ma
g:nanctes, and they are classifed by Kyle as monoclonal 
Pr mmopathies of undetermined significance [14, 15). The 

esent study was performed to evaluate the incidence, --Offpr· 
talfi tnt ;equests to: Dr. Ph. Lang, Department of Nephrology, Hopi-

enn Mondor, Creteil94010, France 

the characteristics and the natural history of these gam
mopathies. We also tried to determine the risk factors for 
the occurrence of these mig. 

Patients and methods 

HIV-negative renal transplant recipients (n = 192) with a functional 
kidney at 3 months were prospectively investigated for monoclonal 
or oligoclonal immunoglobulins by agarose gel electrophoresis and 
by the immunofixation method of Ritchie and Smith [20]. The tests 
were performed every 3-6 months. All the patients had a follow-up 
of at least 30 months since transplantation. They received anti-lym
phocyte globulins (Merieux) prophylactically for 2 weeks in associ
ation with steroids and azathioprine. Thereafter, patients with low 
panel reactive antibodies were randomized to receive or not to re
ceive a triple-drug therapy including cyclosporine (CsA). The dose 
of CsA never exceeded 8 mg/kg per day. Secondary transplant pa
tients and highly sensitized patients were systematically treated with 
a triple-drug therapy. Finally, the present study included 116 patients 
treated with a triple-drug therapy and 76 patients treated without 
CsA. 

Statistical analysis was carried out using the chi-squared test or 
Mann-Whitney U test where appropriate. 

Results 

Of the study group, 25 (13%) had a monoclonal or multi
clonal gammopathy. Of these, 14 (56%) had multiple 
bands: 12 had two bands, one had three bands and one had 
four bands. The classification of these mig showed 22 IgG 
kappa (60%), 11 IgG lambda (29%) three IgM lambda 
(9%) and one IgM kappa. The concentration of the mig 
was always below 2 gil except for four bands (3 g/1, 6 gil, 
7 g/1, 15 g/1). . 

The gammopathies appeared · within 2-27 months 
after transplantation (median, 5 months; mean, 8 ± 6.4 
months). In 24 patients there was a period exceeding 
2 years since the first detection of the mig. The bands were 
always transient. Resolution occured within 12 months in 
15 patients, within 12-18 months in five patients and after 
18 months in four patients, the longest time being 
42months. 
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There was no direct correlation between the develop
ment of mig and the sex of the patient. Males represented 
64% of the patients with mig and 68% of those without 
mig. Age had an effect on the development of gammo
pathy, but the higher frequency of mig in older patients 
was only observed in women ( 48.5 ± 7.4 vs 39 ± 10.5 years, 
P = 0.006). No significant difference was observed in 
men with or without mig (40± 10.2 vs 39.4±9.5 years, 
respectively). 

The duration ofhaemodialysis prior to transplant was a 
risk factor for the occurrence of mig. The mean duration 
of haemodialysis was 45.7 ± 43 months in patients with 
mig compared with 23.7 ± 2 months in patients without 
mig (P < 0.05). 

Continuous prospective virological surveillance of 
these patients showed that cytomegalovirus ( CMV) infec
tion occurred more frequently in patients with mig than in 
patients without (22/25 vs 98/167, respectively; P = 0.01). 
Although it was not a significant risk factor, primary CMV 
infection was more frequent in patients with mig (10/22, 
45%) than in patients without (28/98, 29% ). In six pa
tients the switch from IgM to IgG anti-CMV antibodies 
was unusually delayed, occurring after 18 months. HBs 
antigen was detected in only 2/25 patients and hepatitis-C 
virus antibodies were confirmed by a recombinant immu
noblot assay (RIBA) in 5/20 (25%) patients. This high 
percentage is identical to the prevalence found in our 
transplant population. Significant modification of the 
serological response to EBV-specific antigens was ob
served in ten renal transplant recipients. It must be noted 
that in six patients, these modifications occurred sub
sequent to the finding of mig. 

The immunosuppresive regimen seemed to have an ef
fect on the development of gammopathy. In the triple
drug therapy group, 16% of the patients had a mig com
pared to 8% in those treated without CsA. However, this 
difference did not reach statistical significance. We found 
no correlation between the number of rejection episodes 
per patient and the presence or absence of serum mig 
(1.2 ± 0.8 and 1.0 ± 0.7 rejection episodes, respectively). 

The number of circulating CD4 + lymphocytes was 
determined in six patients in parallel with the finding of 
mig. The number of CD4 + cells was either Jess than 
150 mm3 or, if higher, the CD4 +/CDS+ ratio was Jess than 
0.5. 

In eight patients, the mig were associated with the de
velopment of severe infections (major wound infection, 
severe CMV colitis, HSV hepatitis, listeriosis septicaemia, 
pulmonary aspergillosis, visceral leishmaniasis), or tu
mours (Kaposis' sarcoma, brain lymphoma). 

Discussion 

In our study, the incidence of monoclonal and multiclonal 
gammopathies was 13%. In previous reports using the 
same sensitive detection method, a similar incidence of 
mig has been found after renal transplantation (19, 22]. 

Gammopathies belonged to either the IgG or the IgM 
class. IgA was not detected. In B-cell malignancies and in 
B-cell benign neoplasias, the distribution of migG, mlgA 

and mlgM approximates the frequency of plasma cells 
producing these heavy chains in bone marrow of healthy 
adults, i.e. 10% IgM-, 50% IgG-, and 40% IgA-contain
ing cells. The absence or low frequency of mlgA seems to 
be typical for this category of gammopathy. With respect 
to the light chain distribution, the kappa/lambda ratio was 
not altered, in agreement with some reports [18, 19] but 
not all [22]. 

The detection of multiple bands has been described in 
all the categories of gammopathies, but they are found 
with an unusually high incidence in organ and bone mar
row tranplantation [14]. Monoclonal and multiclonal 
gammopathies had the same outcome, most of them dis
appearing within 12 months. In the absence of idiotypic 
study, and although most of the multiple bands had a dif
ferent light chain, it remains uncertain whether they are 
produced by a single or by several B-cell clones. The find
ing of multiple bands or high mig concentrations did not 
influence the clinical outcome. 

The triggering mechanisms for mig development re
main largely unknown. It is likely that the association of 
immunosuppressive therapy, chronic antigenic stimula
tion (the allograft itself) and infection, particularly viral 
episodes, influence their appearance in genetically sus
ceptible individuals. The depressed humoral and cellular 
immunity observed in chronic renal failure [1, 13J, might 
also be a risk factor for the emergence of mig after trans
plantation, as suggested by this study which shows a high 
incidence of mig in patients who have been on dialysis for 
many years. 

It is well known that there is an age-related increase in 
mig ascribed to decreased T-cell control of B-cell function 
(4], but conflicting data have been reported in transplant 
patients (17, 18, 19,22]. In thepresentstudy,age also had an 
effect on the development of gammopathies, but this age
related increase was only observed in the women. In other 
words, the development of mig in renal transplantation 
was more frequent in young men than in young women. 
This observation remains unexplained, but in the general 
population, B-cell lymphoid proliferations are more fre
quent in men than in women, possibly indicating that 
women require the age-cofactor for the emergence of mig. 

Patients treated with the triple-drug therapy had an 
increased incidence of mig compared with recipients 
treated with azathioprine and steroids alone. This may re
flect the influence of the intensity of immunosuppressive 
therapy, but a specific effect of CsA cannot be excluded. 
This drug can induce autoimmunity (21 ], increases serum 
immunoglobulins [11), and promotes B-cell lymphomas 
experimentally and in humans [11]. Alteration of the cyto
kine network by CsA might be involved in the pathogene
sis of these gammopathies. CsA enhances IL-l receptor 
expression (6] and IL-6 gene transcription (24]. However, 
the link between these in vitro finding and in vivo B-cell 
stimulation still remains unclear [12]. 

Other factors may have contributed to the emergence 
of mig such as infections, especially from cytomegalovirus 
which is known to be able to activate B cells and to depress 
cell-mediated immunity [23]. A recent CMV infection was 
found in almost 90% of patients developing mig. Ex
perimentally, CMV-induced immunosuppression is re-



lated to genetic factors [8] and this might explain in part 
Why only a relatively small proportion of CMV-infected 
Patients developed mig. 

Reflecting the alteration of cell-mediated immunity, 
the serological profile of CMV infection in patients who 
developed mig was often characterized by the long-term 
Persistence of IgM anti-CMV antibodies. B-celllympho
mas observed in transplant patients are generally associ-

Bated with EBV infection [16], but the triggering role of 
BV infection for mig development remains uncertain. 

~ecause of its inherent ability to transform the host cell, 
t BV infection might appear as the main triggering factor 
or mig emergence, but in the present study, evidence for 

EBV infection was found only in 40% of the patients with 
~lg .. However, serological determination of EBV infec
~100 is not very reliable in immunosuppressed patients and 
It remains possible that most mig in transplant patients are 
due to an inefficient elimination of EBV-infected cells by 
cytotoxic T lymphocytes [3]. In our transplant population, 
only one patient developed a B-cell lymphoma. This 
ratient had two mig 1 month after a CMV infection, but 
requent EBV serological surveys showed that EBV in

fehction occurred only 4 months later in association with 
~ e brain lymphoma. This observation suggests that EBV 
;nfection was the triggering event for the development of 
Ymphoma, but not for the emergence of the mig. 

Whatever is the triggering event for mig, their 
~resence imply an insufficient control of B-cell prolifera
tion by relevant T cells. Their detection should be associ
ated with a regular follow-up of the EBV serological 
P~ofile. The occurrence of an EBV infection in association 
~lth a mig should probably lead to a decrease in immuno
suppressive therapy and it could be useful to initiate treat
lllent with acyclovir [9]. 
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