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Background. [t is unclear if immunosuppression increases the likelihood of malignant transformation of monoclonal
gammopathy of undetermined significance (MGUS) and whether adverse renal outcomes in kidney transplant recipients
with MGUS are more frequent. Methods. \We performed a retrospective cohort study of kidney transplant recipients at
the Centre Hospitalier de I’'Université de Montréal between 2000 and 2016. Results. Among 755 study participants, 13
(1.7%) were found to have MGUS before transplant. Two evolved to smoldering multiple myeloma and 2 presented parapro-
tein-induced allograft injury from light chain deposition disease. Forty-six patients developed posttransplant MGUS (2.5%
5-y cumulative incidence) of which 1 progressed to multiple myeloma and 1 experienced kidney allograft loss from light
chain deposition disease. None of the patients with a malignant transformation or paraprotein-induced renal disease after
transplantation had had a systematic workup before transplantation to exclude hematologic malignancies and paraprotein-
related kidney injury. Nine posttransplant MGUS (21%) were transient. Multivariable analysis revealed that age at transplant
(hazard ratio 1.05 per 1-y increase, 95% confidence intervals, 1.02-1.08) and prior cytomegalovirus infection (hazard ratio
2.22, 95% confidence intervals, 1.07-4.58) were associated with the development of MGUS after transplantation. Of 7 post-
transplant lymphoproliferative disorders, none were preceded by MGUS. Conclusions. Our results suggest that the
identification of MGUS in a transplant candidate should lead to further investigations to exclude a plasma cell neoplasm and
monoclonal gammopathy of renal significance before transplantation. MGUS arising after transplantation appears to carry

a favorable evolution.

(Transplantation Direct 2019;5: e489; doi: 10.1097/TXD.0000000000000937. Published online 19 September, 2019.)

onoclonal gammopathy of undetermined significance

(MGUS) affects 3% of adults >50 years old in the gen-
eral population,' yet a higher prevalence has been described
in solid organ transplant recipients.> MGUS is a premalig-
nant condition with a risk of progression to a hematologic
malignancy of 1% per year.’ Paraproteins may also induce
kidney disease, most commonly through renal deposition of
the monoclonal immunoglobulin.* Monoclonal gammopathy
of renal significance (MGRS) refers to small B clones* known
to impair renal survival.*’
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Although immunosuppression may increase the risk of
MGUS progression to neoplasm after kidney transplantation,
the magnitude of this increase remains unclear. Studies in the
specific setting of kidney transplant immunosuppression have
yielded discrepant results. While several cases of progression
to plasma cell malignancies have been reported in the past,®®
a recent registry-based study found no increased risk of neo-
plastic transformation.’ Even though it has been hypothesized
that MGUS could specifically evolve into nonplasma cell post-
transplant lymphoproliferative disorder (PTLD) in kidney
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transplant recipients, this association has been described with
inconsistent frequency.””'* Moreover, MGRS also tends to
recur in kidney allografts with an associated decrease in graft
survival.'s17

Given the paucity of data regarding the evolution of MGUS
detected before or after transplantation, no formal guidelines
exist to guide transplant physicians in the decision to screen
for MGUS in the pre and post kidney transplant setting. The
aim of this study was to describe the risk factors for MGUS
diagnosed before or after kidney transplantation and describe
its clinical evolution in terms of progression to malignancy
and risk of paraprotein-induced renal disease in the allograft.

MATERIALS AND METHODS

Study Population

We conducted a retrospective cohort study including
patients who received a kidney transplantation at the Centre
Hospitalier de 'Université de Montréal between January 1,
2000, and January 1,2016. Transplant recipients were identi-
fied through our local electronic Transplant Database. Data
were collected by chart review. Patients were included if they
had had at least one serum protein electrophoresis (SPEP)
after kidney transplantation. Exclusion criteria were <18
years of age at time of transplant, previous solid organ trans-
plantation, no follow-up at our center, multiorgan transplant
(liver, lung, pancreas, heart), or a history of any plasma cell
malignancy (PCM) before transplantation.

Procedures

There is no systematic protocol concerning the screening
for MGUS at our center. Hence, SPEP was performed at the
discretion of transplant physicians. The presence of M pro-
teins was evaluated by SPEP/serum free light chain (sFLC)
ratio and confirmed with serum immunofixation. Native
kidney biopsies are not routinely performed during the pre-
transplant evaluation but can be requested in the absence of
renal atrophy if the cause of kidney disease is unclear and
there is clinical suspicion of a disease that could recur on the
transplanted kidney. Our standard immunosuppressive pro-
tocol includes induction with basiliximab and a maintenance
regimen of tacrolimus, mycophenolate mofetil, and corticos-
teroids. Antithymocyte globulin (ATG) is used as induction in
place of basiliximab if the calculated panel reactive antibody
is >80% before transplantation, if the recipient is African
American, or if there is an elevated risk of delayed graft func-
tion. The presence of pre or posttransplant MGUS does not
alter our immunosuppression protocol.

Outcomes

The main outcomes were the occurrence of myeloma,
PTLD,and MGRS. Multiple myeloma and related plasma cell
disorders were defined according to the 2014 International
Myeloma Working Group diagnostic criteria.!® PTLD were
defined according to the 2016 revision of the WHO clas-
sification of lymphoid neoplasms."” The results of bone
marrow biopsies, SPEP and serum immunofixation, urine
protein electrophoresis, and immunofixation, as well as the
levels of urine and sFLCs, were also recorded. The latter
test became locally available in 2006. We collected data
on patient demographics, induction immunosuppression,
CMV and BK virus infections (defined by at least 1 positive

www.transplantationdirect.com

viral load (>0 copies/mL) by PCR assays), acute rejection
episodes (all types of cell-mediated and antibody-mediated
rejections as per the Banff classification in use at the time
of the biopsy, including borderline rejections), and death-
censored graft survival (defined as a new transplantation or
return to dialysis).

Statistical Analysis

Categorical variables are presented as frequencies and
percentages. Continuous variables are reported as means =
SD or medians and ranges depending on their distribution.
We used Chi-square tests or Fisher exact probability tests to
assess for between-group differences in categorical variables
and Student ¢ tests for independent samples for continuous
variables. All statistical tests were two-sided with a signifi-
cance level of 0.05. We used life table analyses to determine
the cumulative incidence of MGUS. We performed a Cox
multivariable regression to determine risk factors for MGUS
appearance after transplantation. Analyses were performed
using SPSS Statistics v24.

Ethical Considerations

The present study was approved by our institution review
board (2017-6522, CE 16.013-CA).

RESULTS

Between January 1, 2000, and January 1, 2016, 1009
patients received a kidney transplant at our institution. Of
those, 166 patients were excluded based on our predefined
criteria (Figure 1), while 88 were not included for absence
of SPEP. Our study population therefore consisted of 755
patients. Median posttransplant follow-up was 7.5 years.
A pretransplant SPEP was available in 375 patients and the
remainder had only posttransplant SPEPs. Among the 375
patients with a pretransplant SPEP, 13 (3.4%) were found
to have a paraprotein before transplantation. Thirty-one
MGUS appeared de novo after transplantation among the
730 patients who had at least one previously normal SPEP
(4.2%). In 13 of these 31 cases of MGUS arising after renal
transplantation, no SPEP testing had been performed before
transplantation, but a normal SPEP collected posttransplant
was available before the identification of the paraprotein.
Additionally, twelve MGUS were detected in the posttrans-
plant setting in patients who had no previous SPEP results
available. In the latter patients, whether or not MGUS ante-
dated transplantation is uncertain. The S-year cumulative
incidence of posttransplant MGUS was 4% when all cases
were considered and 2.5% when patients with no previous
SPEP available were excluded. The evolution of patients is
illustrated in Figure 2.

Pretransplant MGUS: Prevalence, Risk Factors, and
Evolution

Patient characteristics are summarized in Table 1. Thirteen
patients had pretransplant MGUS. In this group, mean age at
transplantation was 59 years. The paraprotein was detected at
a median time of 1.7 years before transplantation. The isotype
was IgG in most patients (62 %) with a median size of 2.25 g/L.
Abnormal serum FLC ratio was present in 4 patients (40%).
Thus, 53% had a low risk of neoplastic progression according
to established criteria (IgG subtype, size <15 g/L, normal sFLC
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1009 patients with kidney
transplant between jan
2000 and jan 2016

Excluded (166)
. Age < 18 years (37)
. Multiorgan
transplant (21)

. 2" transplant (95)
. No follow-up (13)

843 eligible patients

Excluded for absence of

SPEP (88)

755 patients included

375 with pre-transplant
SPEP

380 with only post-
transplant SPEP

FIGURE 1. Flowchart of the study population with inclusion and exclusion criteria. SPEP, serum protein electrophoresis.

13 MGUS

2 SMM
2 LCDD
9 stable MGUS

Kidney transplantation

362 patients with ;
prel:transplant 18 MGUS 21t5rartlsllgelml\1:[/lglgjss
1 SPEP 344 without MGUS stable
norma 1 LCDD
368 patients ]
with normal 13 MGUS 2 transient MGUS
post-transplant 355 without MGUS 4 MGUS without follow-up
SPEP 7 stable MGUS
12 MGUS without 5 transient MGUS
previous normal 1 MM
SPEP 3 stable MGUS
3 MGUS without follow-up

FIGURE 2. Flowchart indicating MGUS status before and after kidney transplantation and the evolution of MGUS in the Study Population.
LCDD, light chain deposition disease; MGUS, monoclonal gammopathy of undetermined significance; MM, multiple myeloma; SMM, smoldering

multiple myeloma; SPEP, serum protein electrophoresis.

ratio).?’ Two patients (15%) evolved into smoldering multi-
ple myeloma (SMM) and 2 (15%) demonstrated progressive
renal disease from light chain deposition disease (LCDD) after
transplantation. Compared with patients with normal SPEP

before transplantation (data not shown), patients with pre-
transplant MGUS were more likely to be older at the time
of transplantation (58.6 versus 49.8 vy, P value 0.021) and
male (92.3% versus 63.1%, P value 0.037). We observed no
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Demographic and clinical characteristics of patients according to MGUS status

No MGUS (n=699) Pretransplant MGUS (n =13)  Posttransplant MGUS (n = 43) P
Age at transplant, y <0.001
Mean SD 48.7 (13.2) 58.6 (8.7) 54.7 (12.2)
Sex (%) 0.068
Male 428 (61) 12 (92 28 (65)
Race (%) 0.639
Black 41 (5.7) 1(7.7) 49.3)
Cadaveric donor (%) 531 (76) 9(69) 38 (88) 0.147
Posttransplant follow-up, y 0.014
Mean (SD) 7.8(6.7) 4113.1) 8442
Underlying kidney disease 0.061
Diabetes 110 (16) 4(31) 10 (23)
Polycystic kidney disease 107 (15) 1(7) 6 (14)
Hypertensive diseases 26 (4) 0 409
Glomerular diseases 254 (36) 7 (563)7 7(16)
Renal tubulointerstitial diseases 39 (6) 0 6 (14)
Hereditary 25 (4) 0 12
Autoimmune 31 (4) 0 49
Congenital 9(1) 0 12
Obstructive 7(1) 0 1(2)
Renal cancer 1(0.1) 0 0(0)
Unknown 58 (8) 1(7) 1(2)
Other 32 () 0 2 (5
Induction immunosuppression (%)
Basiliximab 430 (62) 9(69) 24 (56) 0.636
Tacrolimus 672 (96) 13 (100) 43 (100) 0.326
Mycophenolate mofetyl 673 (96) 13 (100) 40 (93) 0.429
ATG 160 (23) 4(31) 12 (28) 0.612
Sirolimus 203 0(0) 3(7) 0.256
Transplantation outcomes
Death-censored allograft loss (%) 78 (11) 0(0) 8 (19 0.140
No. kidney transplants (>1) (%) 30 (4.3) 0(0) 2(4.7) 0.744
Acute rejection (%) 187 (27) 2(23.08) 11 (26) 0.951
CMV infection (%) 87 (12) 2(15.38) 11 (26) 0.057
BK infection (%) 99 (14) 4(30.77) 11 (26) 0.123
Moment of paraprotein detection before transplant, y
Median 1.7
Range 0.2-8.9
Posttransplant time to paraprotein appearance, y
Median 3.2
Range 0.2-14.5
Paraprotein isotype (%) 0.576
G 8 (62) 32 (74)
A 1(8) 5(12)
M 2(19) 2
Light chain 1(8) 2()
Biclonal 1(8) 2
Size of paraprotein (g/L) 0.551
Median® 2.3 0.76
Range 0.1-8.9 0.1-21.6
Abnormal sFLC ratio® (%) 4 (40) 6(15) 0.196
Bone marrow biopsy and aspiration performed for MGUS (%) 3 (23%)“ 12 (28) 0.082
Hematologic outcomes (%)
SMM 0(0) 2(15) 0(0)
Multiple myeloma 0(0) 0(0) 1(2)
Stability 0 (0%) 11 (85%) 33 (76%)
Disappearance 0 (0%) 0 (0%) 9 (21%)
PTLD 0 (0%) 0 (0%)
Paraprotein-induced renal disease in the allograft (%)
Light-chain deposition disease 2 (15%) 12

40f the patients with pretransplant MGUS, only one had potentially paraprotein-induced renal disease (see Table 4).
"Missing data for 1 patient with pretransplant MGUS and 7 patients with post transplant MGUS.

‘Missing data for 3 patients with pretransplant MGUS and 4 patients with post transplant MGUS.

“Only bone marrow biopsies and aspirations performed before renal transplantation were considered.

ATG, antithymocyte globulin; MGUS, monoclonal gammopathy of undetermined significance; PTLD, posttransplant lymphoproliferative disorder; SD, standard deviation; sFLC, serum free light chain;

SMM, smoldering multiple myeloma.
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difference in death-censored allograft survival, acute rejection
episodes, and CMV and BK virus infections between patients
with normal SPEP and MGUS before transplantation.

Posttransplant MGUS: Incidence, Risk Factors, and
Evolution

Forty-three patients were found to have MGUS after trans-
plantation. The paraproteins appeared after a median of 3.2
years. Most (74%) were of IgG isotype. They were character-
ized by a small median size (0.76g/L) and sFLC was abnor-
mal in 6 patients (14%). One patient progressed to MM and
one was diagnosed with LCDD. The monoclonal component
remained stable in 32 patients whereas it was transient in 9
patients (21%). Median time to disappearance was 2.0 years.
We could not detect any statistically significant difference
between transient and permanent MGUS (Table 2). However,
IgG-isotype was identified in 100% of cases in the transient
and 67% of cases in permanent MGUS group, and the size
of the gammopathy was 0.43g/L in transient versus 2.85g/L
in permanent MGUS. No patients with transient monoclonal
gammopathy had an abnormal sFLC ratio compared with
22% of patients with permanent MGUS.

Death-censored allograft survival did not differ between
patients who developed MGUS posttransplant and patients
without MGUS. The proportion of patients who had poten-
tially paraprotein-related native kidney disease was low and
similar in patients who developed MGUS (2%) and those who
did not (4%). After adjustment for sex, race, use of ATG, acute
rejection episodes and BK virus infection, age at transplan-
tation (hazard ratio 1.05 per 1-y increase; 95% confidence
intervals [CI], 1.02-1.08; P value 0.001) and CMV infections
(hazard ratio 2.22; 95% CI, 1.07-4.58; P value 0.031) were
associated with the development of posttransplant MGUS
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(Table 3). Similar results were found when patients with no
previously available normal SPEP were excluded.

Progression to Hematologic Malignancies and
Appearance of Paraprotein-Induced Renal Disease

Among the 56 transplant recipients with MGUS, 3 patients
experienced hematologic progression and 3 developed allo-
graft dysfunction/loss due to MGRS (Table 4). The parapro-
tein was identified before transplant in 4 patients and after
transplant in 2 patients. Among the patients who had hema-
tologic progression of MGUS, 2 presented with SMM and
1 developed MM. The 2 patients who were diagnosed with
SMM after transplant had pretransplant MGUS. However,
as pretransplant workup did not include a recent bone mar-
row biopsy, it remains possible that SMM was present yet
undetected before transplantation. The patient who was diag-
nosed with MM did not have an SPEP before transplantation.
However, 1 year after transplantation, a 26 g/L IgG-lambda
gammopathy was identified which later evolved into MM.
Further information describing the 6 patients were hemato-
logic progression and development of MGRS are available as
supplemental digital content. Of note, we observed no MGUS
progression to nonplasma cell PTLD. We identified 7 cases of
non plasma-cell PTLD in our cohort, but none of those were
found to have a prior MGUS.

Three patients demonstrated renal insufficiency from LCDD
after transplantation. As native pretransplant kidney biopsy for
these patients did not include immunofluorescence staining for
kappa-lambda light chains and/or paraffin immunofluorescence
after pronase digestion when appropriate, we cannot exclude
that MGRS may have already been present before transplanta-
tion. Figure 3 illustrates the histologic findings of 1 of the 3
patients with allograft dysfunction due to LCDD.

Comparison of transient and permanent posttransplant MGUS

Transient MGUS (n = 9) Permanent MGUS (n = 27) P

Age at transplant, y; mean (SD) 54.0(13.2) 55.0 (12.8) 0.006
Sex (%) Males 6 (67) 17 (63) 1.00
Cadaveric donor (%) 7(78) 24 (89) 0.581
Posttransplant time to appearance, y 0.448
Mean (SD) 3.5(3.8) 4.8 (4.1)
Median (IQR) 1.2(6.4) 2.9(7.0)
Posttransplant time to disappearance, y 2.0(0.3-5.7)

Median (range)
Paraprotein isotype (%) 0.191

G 9(100) 18 (67)

A 0(0) 4(15)

M 000 2(7)

Light chain 0(0) 2(7)

Biclonal 0(0) 14)
Paraprotein size (/L)
Mean? (SD) 0.43 (0.26) 2.85 (4.88) 0.194
Median? (range) 0.45 (0.10-0.80) 0.90 (0.10-21.60)
Abnormal sFLC ratio® (%) 0(0) 6 (22) 0.299
CMV infection 3(33) 5(18) 0.33
BK infection 3(33) 7 (26) 0.69

Seven patients with no follow-up SPEP were excluded from this table.

“Missing data for 3 patients.
bMissing data for 2 patients.

IQR, interquartile range; MGUS, monoclonal gammopathy of undetermined significance; SD, standard deviation; sFLC, serum free light chain; SPEP, one serum protein electrophoresis.
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Risk factors for posttransplant MGUS appearance

Univariate hazard ratio 95% Cl P Multivariate hazard ratio 95% Cl P
Age at transplant 2.92 1.97-10.06 0.003 1.05 1.02-1.08 0.001
Race Black 2.20 0.78-6.17 0.107 1.74 0.58-5.19 0.321
Induction immunosuppression
ATG 1.62 0.83-3.17 0.449 117 0.58-2.39 0.659
Transplant outcomes
Acute rejection 0.54 0.24-1.21 0.866 0.59 0.26-1.34 0.210
CMV infection 2.26 1.11-4.60 0.014 2.22 1.07-4.58 0.031
BK reactivation 1.25 0.52-2.96 0.041 1.09 0.45-2.61 0.321
Sex male 1.271 0.679-2.380 0.611
Donor characteristics
Cadaveric 1.63 0.64-4.15 0.064
Age 1.01 0.99-1.04 0.422
Male sex? 0.96 0.46-1.97 0.351
“Missing data for 9 patients (8 without MGUS).
ATG, antithymocyte globulin; Cl, confidence intervals; MGUS, monoclonal gammopathy of undetermined significance.
[ TABLE 4. |
Description of patients with MGUS undergoing transformation to a plasma cell malignancy
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6
56y (M) 62y (M) 40y (M) 59y (M) 42y (F) 62y (M)
Native kidney FSGS FSGS Type 1 MPGN IgA nephropathy  Nonspecific GN Malignant HTN
disease?
MGUS diagnosis Pretransplant ~ Pretransplant Pretransplant Pretransplant Posttransplant? Posttransplant
MGUS type |gG-lambda Kappa light chain lgG-kappa |gA-lambda Kappa light chain lgG-lambda
Initial MGUS size 9.3¢g/L Kappa light chain 1140mg/L ~ 5g/L 9.3¢g/L Kappa light chain 1927mg/L ~ 26¢/L
(SFLC ratio 65) (SFLC ratio 64)
Pretransplant BMB None None None 3% clonal None None
plasmocytosis
Posttransplant time 1mo 1.23y 25y 467y 2 mo® 8.39y
to diagnosis
Diagnosis SMM LCDD LCDD SMM LCDD MM
Treatment Observation CyBorD from 2016/09 to CyBorD for 1y Observation CyBorD (5 cycles) followed VMP (9 cycles) up to
2016/12 (interrupted with PR by ASCT for possible 2010, CyBorD in
for toxicity) with VGPR new kidney transplant 2014 (6 cycles)
Outcome Alive Alive Alive Alive Alive Dead
Allograft outcome Functional Dysfunctional Dysfunctional Functional Loss Dysfunctional
Posttransplant 1.78y 2.07y 397y 547y 9.52y 15.33y
follow-up

“Native kidney disease as per biopsy results from their referring center.
"No sFLC pretransplant.

°.CDD was officially recognize 8.41 y after transplant. However, an allograft biopsy performed 2 mo posttransplant was retrospectively reviewed at our center and LCDD was diagnosed, confirming the

presence of this condition 2 mo posttransplant.

ASCT, autologous stem cell transplantation; BMB, bone marrow hiopsy; CyBorD, cyclophosphamide-bortezomib-dexamethasone; FSGS, focal segmental glomerular sclerosis; GN, glomerulonephritis;
HTN, hypertension; LCDD, light chain deposition disease; MGUS, monoclonal gammopathy of undetermined significance; MM, multiple myeloma; MPGN, membranoproliferative glomerulonephritis; PR,
partial response; sFLC, serum free light chain; SMM, smoldering multiple myeloma; VGPR, very good partial response; VMP, velcade-melphalan-prednisone.

DISCUSSION

In this study, we found a prevalence of MGUS of 3.4%
before kidney transplantation and a 2.5% cumulative inci-
dence of MGUS at 5 years after transplant. Among a total
of 56 patients with a pre or posttransplant monoclonal gam-
mopathy, 3 experienced hematologic progression to MM or
SMM and 3 suffered from paraprotein-induced renal damage
(LCDD). However, as pretransplant workup was incomplete,
it remains possible that these were already present yet undi-
agnosed before transplantation. A significant proportion of
MGUS appearing after transplant were transient. Our results
suggest that older age at transplantation and prior CMV

infection may be risk factors for MGUS appearance in kidney
transplant recipients.

Previous investigators have described an increased frequency
of MGUS in solid organ transplant recipients. Cumulative
S-year incidence rates of 22.5% and 30% have been reported
in kidney'! and heart transplant recipients.'? In our study pop-
ulation, the incidence of MGUS was lower with an estimated
S-year cumulative incidence of MGUS development of 4%
when all posttransplant MGUS were considered and 2.5%
when omitting patients for whom posttransplant appearance
could not be ascertained. This may reflect variations in immu-
nosuppression protocols as an increased risk of MGUS has
been previously described with OKT3 and cyclosporine.'??! In
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positivity of MIDD deposits with glomerular sclerosis and mesangial hypercellarity. Thickening of the basement membranes is also demonstrated
(magnification x200). Immunoflurescence in MIDD showing diffuse linear staining of all basement membranes in the kidney with kappa (B) but
no significant staining for lambda (C) (magnification x200).

Caforio’s report, in which all patients received cyclosporine,
5-year cumulative MGUS incidence after heart transplant was
21%.'? Passweg et al?! found that the risk of developing a
gammopathy was 24% if OKT3 was included to induction
immunosuppression as compared with 10.4% with ATG. In
our study, 2.6% of patients received cyclosporine and OKT3
was never used as induction immunosuppression or rejec-
tion treatment. These agents may impair immune surveillance
through inhibition of T-cell function, allowing B-cell lineage
proliferation.'> Most of our patients were induced with basi-
liximab, which has not been linked to an increased probability
of paraprotein.?? Population characteristics such as age and
race may also create disparities in MGUS incidence in dif-
ferent reports. Lastly, we may underestimate the incidence of
MGUS in our population as a protocol for serial monitoring
of SPEP/IFX and sFLC after transplantation was not imple-
mented as compared with some other studies.?!*?

Thirteen patients with MGUS received a kidney transplant
in our population. These patients were found to be older at
transplantation with a higher male proportion compared
with other transplant candidates. This is consistent with pre-
viously described risk factors for MGUS.? Among the patients
with pretransplant MGUS, 2 (15%) progressed to SMM and
2 (15%) demonstrated LCDD.?* We cannot exclude that the
patients with SMM could have had increased bone marrow
clonal plasmocytosis before transplant, as bone marrow
biopsy was not performed in 1 patient while it had been done
6 years before transplantation in the other. The native kid-
ney disease of the 2 patients who were diagnosed with post-
transplant LCDD may have been linked to a paraprotein. The
native kidney biopsy for these 2 patients had been analyzed at
their referring center and had not been reviewed by our trans-
plant center before proceeding to transplantation. However,
later revision of these specimens showed that immunofluo-
rescence staining for kappa/lambda light chains had not been
performed for 1 case. In the other case, a paraffin immu-
nofluorescence after pronase digestion study had not been
completed despite a membranoproliferative pattern on light
microscopy with predominant C3 deposits on immunofluo-
rescence. In patients with pretransplant MGUS, previous stud-
ies report rates of progression to PCM that fluctuate between
0%"3 and 40%.° The extent of the pretransplant workup done
to exclude MM or MGRS before transplantation in patients
with MGUS in these studies was variable, which may explain
the variability in progression to malignancy and appear-
ance of paraprotein-induced allograft disease in this patient
population.t813

Our findings thus point to the importance of a complete
evaluation to exclude hematologic malignancies and MGRS
in patients with MGUS before transplantation, including the
revision of native kidney pathological specimens. SMM car-
ries a 51% cumulative probability of progression to overt
malignancy over 5 years in contrast to a 4% probability in the
setting of MGUS.** Consequently, identification of SMM in a
transplant candidate may influence the decision to proceed
with transplantation. Alternatively, MGRS tends to recur after
transplant and negatively affect allograft survival times.*!?’
It is suggested that in the setting of an M-protein and kidney
failure, the possibility of causality between these conditions
should be investigated.?® Therefore, it appears important to
identify it in transplant candidates. Although MGRS may not
be curable, its reappearance in the allograft could be mini-
mized by achieving a complete hematologic response.?”

Previous literature has suggested a relatively benign course
of posttransplant MGUS. In a report of 46 posttransplant
MGUS among 390 kidney transplant recipients, none evolved
to a hematologic malignancy after a median follow-up of 1
year.?! In another study of 45 posttransplant MGUS among
203 kidney transplant patients followed for >3 years, none
experienced malignant transformation.'' In our study, among
43 MGUS diagnosed after transplant, 1 patient developed
LCDD in the allograft and another evolved into MM. In the
former, native kidney biopsy immunofluorescence did not
include staining for kappa and lambda light chains. Two
months after transplant, LCDD was identified in her kidney
graft. Given this short lapse of time, it seems plausible that
this condition may have existed before transplant and con-
tributed to initial kidney failure. In the second patient who
developed MM after transplant, no SPEP was performed
before transplant, yet 1 year later, he was diagnosed with
an MGUS of significant size (26 g/L). He later progressed to
overt MM. It appears likely that MGUS was already present
before transplant in this patient. Taken together, our results
suggest that malignant evolution of MGUS in the setting of
renal transplantation is low and may be similar to that of the
general population as the cases of PCMs we observed may
have already been present before transplantation.

A significant proportion of posttransplant MGUS were
transient (21%). Although spontaneous disappearance of
MGUS is relatively uncommon in the general population with
a frequency of 2%,>?8 this phenomenon has been described in
several solid organ transplant series with MGUS being tran-
sient in up to 37%-72% of patients.'?12%3* MGUS arising
after transplant may thus have a different pathophysiology.
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Previous studies have identified an association between
CMYV infection and MGUS appearance.'®!'-3%3! It has been
hypothesized that CMV could induce paraprotein appearance
through polyclonal B-cell activation.’! Our findings support
this association. In contrast, in a recent retrospective report
of 39 posttransplant MGUS, CMV infections did not corre-
late with paraprotein appearance. This discrepancy could be
explained by the fact that transient MGUS were excluded®
while we considered both transient and permanent cases.

Previous studies have suggested a possible link between
MGUS and the risk of nonplasma cell PTLD.”!%!2 In our
cohort, none of the 7 cases of PTLD were preceded by MGUS,
which is consistent with results from a larger recent study in
which no PTLD developed over 6 years among 72 patients
with pretransplant MGUS.?

Our study has some limitations. Current clinical practice
guidelines do not provide any recommendation for or against
screening for MGUS before®? or after kidney transplanta-
tion.> Hence, SPEP was performed at the discretion of trans-
plant physicians. Because of its retrospective nature, SPEP,
immunofixation, urine immunoelectrophersis, and sFLC
ratio were not available before and/or after transplant for all
patients and some recipients were lost to follow-up, which
may underestimate the true incidence of MGUS. There was
missing data related to sFLC as this test only became available
at our institution in 2006. Moreover, screening for a gammop-
athy was performed with SPEP and immunofixation was only
added to confirm or exclude the presence of a paraprotein
in the setting of a SPEP anomaly. This may have underesti-
mated the prevalence of gammapathy as SPEP is less sensitive
then immonofixation for the detection of paraprotein. Given
a relatively limited sample size and associated wide CI, we
cannot rule out that recipient race, BK virus infections and
induction immunosuppression with ATG could increase the
risk of MGUS. Finally, median follow-up after transplant was
limited to 7.5 years. With longer follow-up, it is possible that
additional patients with MGUS may progress to PCMs.

CONCLUSION

In conclusion, we found a prevalence of MGUS of 3.4%
before transplantation, which is consistent with data obtained
from the general population.! Although this figure is low, we
suggest that a complete workup (with SPEP, UPEP, and sFLC
with serum and urine immunofixation) to identify a mono-
clonal gammopathy be performed before transplantation as
this could lead to changes in the management of a transplant
candidate. If a paraprotein is found, a PCM or MGRS should
be excluded before transplantation. In this respect, we sug-
gest that a bone marrow biopsy as well as a careful revision
of the native kidney biopsy be performed before transplan-
tation. The presence of SMM/MM may change the decision
to proceed with transplantation, while treatment for MGRS
may prevent or delay recurrent disease in the allograft. The
evolution of MGUS arising in the post transplant setting
seems similar to that of the general population, and a signifi-
cant proportion appear to be transient. Hence, our results do
not support changes in the management of MGUS in kidney
transplant recipients compared with that of the general popu-
lation. Consequently, we do not recommend routine screen-
ing for MGUS after renal transplantation and SPEP/IFX/sFLC
should be performed when clinically indicated.
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