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Abstract

Introduction. One of the serious complications after transplantation of
solid organs and bone marrow is the development of post-transplant
lymphoproliferative diseases.

Clinical case. To evaluate the course of post-transplant
lymphoproliferative diseases in the long-term in a liver transplant
recipient after conversion of immunosuppressive therapy from tacrolimus
to everolimus. We analyze a case of generalized primary plasmacytoma of
lymph nodes with bone marrow involvement in a patient after liver

transplantation.
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Results. After conversion of immunosuppression we observed a rapid
positive trend: decreasing size of lymph nodes and regression of the level
of paraprotein down to its complete disappearance. There were neither
adverse events associated with everolimus for four years, nor signs of
Immunosuppression insufficiency.

Conclusion. This Case Report is the first description of a long-term
remission of nodal plasmacytoma that developed in a liver transplant
recipient after complete withdrawal of calcineurin inhibitors and
administration of everolimus. We suggest that the regression of post-
transplant lymphoproliferative diseases after replacing calcineurin
inhibitors with everolimus is associated not only with the minimization of
calcineurin inhibitors exposure, but also with the antitumor effect of the
everolimus itself, which prompts us to discuss the possibilities of
expanding its clinical application.
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Introduction

One of the most serious complications after solid organ and bone
marrow transplantation is the development of post-transplant
lymphoproliferative diseases (PTLDs). The first cases of PTLD were
described in 1968 by P.B. Doak et al. in kidney transplant recipients [1].
The term PTLD was suggested by T.E. Starzl in 1984 [2]. The incidence
of PTLD is about 1.5% in solid organ transplant recipients; 1% in bone
marrow transplant recipients.

According to the 2017 World Health Organization (WHO)
classification [3], there are four types of PTLD: non-destructive PTLD,
polymorphic PTLD, monomorphic PTLD, and classical Hodgkin
lymphoma. Different variants of non-Hodgkin's lymphoma tumors that
can develop in patients after transplantation are classified as
"monomorphic PTLD". A monomorphic PTLD is a potentially fatal
complication of solid organ transplantation. Mortality in the development
of PTLD reaches 50% [4].

In the immunocompetent population, plasmacytoma is a rare
variant of a lymphoid tumor, which morphological substrate is
represented by monoclonal plasma cells, and in the WHO classification
(2017) it is referred to a group of plasma cell neoplasms. Solitary bone
plasmacytoma and extramedullary plasmacytoma have been
distinguished. In most cases, extramedullary plasmacytoma is located in
the head and neck area, often involving the nasal cavity and nasopharynx.
The second most frequent location of extramedullary plasmacytomas is
the gastrointestinal tract [5]. In rare cases, the primary sites of
extramedullary plasmacytoma are the central nervous system, thyroid,
mammary glands, testicles, and the bladder wall [6]. The primary location

in the lymph nodes is very rare and accounts for about 2% of all



extramedullary plasmacytomas. Meanwhile, in most cases, the primary
plasmacytoma of the lymph nodes is of localized nature.

In most patients, PTLDs are of B-cell origin. In literature, there
are few descriptions of clinical cases and series of cases of
extramedullary plasmacytoma as a PTLD variant. According to the
German Registry data from 2006 to 2010, of 182 patients with PTLD,
only 8 patients (4%) with PTLD had plasmacytoma [7]. Investigators
from Cleveland, Ohio, USA, reported 4 cases (6%) of plasmacytoma
among 66 PTLD cases from 1987 to 2008 [8].

No bone marrow lesion is usually observed in patients with
plasmacytoma within the framework of PTLD. In a series of 8
extramedullary post-transplantation plasmacytoma cases, no patient had a
bone marrow involvement [7]. In another series of extramedullary post-
transplantation plasmacytoma cases, the bone marrow involvement

occurred only in 1 of 4 patients [8].

Clinical Case Report

We present a case of generalized primary lymph node
plasmacytoma involving bone marrow in a patient after orthotopic liver
transplantation and with a complete tumor regression after the
Immunosuppressive therapy conversion.

A female patient born in 1980 underwent orthotopic liver
transplantation from a postmortem donor in October 2010 for liver
cirrhosis in Wilson's disease. She received tacrolimus in a daily dose of
10 mg as a maintenance immunosuppressive therapy. Target baseline
blood concentrations of tacrolimus were maintained in the range of 5-7
ng/mL.

From May 2016, the patient started noticing increased bleeding in

the form of spontaneous occurrence of ecchymoses and heavy prolonged



menstrual bleeding. The examination revealed a generalized enlargement
of the lymph nodes. The blood test revealed hypochromic microcytic
anemia with a hemoglobin content of 92 g/L, moderate leukopenia (3.4
thousand/pL), the leukocyte formula without abnormalities, the platelet
count being within the range of normal values, an accelerated erythrocyte
sedimentation rate to 95 mm/h (tested by Westergren). There was an
increase in the blood total protein content to 109 g/L, hypoalbuminemia
(27 g/L). The bilirubin content, the activities of gamma-
glutamyltransferase, alkaline phosphatase, aspartate aminotransferase,
alanine aminotransferase, lactate dehydrogenase, and blood levels of
creatinine, uric acid, C-reactive protein, and calcium remained within the
normal values. The iron content in the blood serum had reduced to 5.1
mmol/L. Beta-2 microglobulin level was 5 mg/L (the reference value
being <2.4 mg/L.

Urinalysis showed minor proteinuria 0.2 g/L, erythrocyturia up to
10 in the field of vision (up to 55,000 cells/mL in the Nechiporenko
sample). An immunochemical study of serum and urine proteins revealed
monoclonal secretion of IgAX (65 g/L) with a decrease in the content of
polyclonal IgG in the blood serum and traces of type A Bence-Jones
protein (BJ) in urine.

The myelogram showed an increase in the count of monoclonal
(A light chain) plasmatic cells up to 19.6% without signs of the

immunophenotype aberration (Fig. 1).



Fig. 1. Myelogram showing an increase in the number of
monoclonal (A light chain) plasma cells; stained with hematoxylin

and eosin, magnification x 400

Computed tomography revealed an enlargement of the lymph
nodes of the right lung root, retrocrural space, retroperitoneal lymph
nodes (conglomerates up to 6.5 cm x 55 cm), and iliac areas
(conglomerates up to 54 cm x 4.7 cm). No bone-destructive
abnormalities were detected. The X-ray of the skull bones showed no foci
of destruction.

A lymph node biopsy from the lower third of the neck and a
pistol biopsy of the retroperitoneal lymph node were performed.
Histological and immunohistochemical examination revealed a blurred
lymph node structure due to the diffuse proliferation of plasma cells
expressing CD138, VS3838c, CD79, MuM1, and IgAX (Fig. 2).



Fig. 2. Histological and immunohistochemical examination
reveals the blurring of the lymph node structure due to diffuse
proliferation of plasmatic cells expressing CD138, VS38c, CD79, MuM1,

IgAA, staining with hematoxylin and eosin, magnification x 400

Based on the examination results, the patient was diagnosed with
primary plasmacytoma of the lymph nodes with the secretion of IgAL
paraprotein and BJ protein.

The immunosuppressive therapy was converted from tacrolimus
to everolimus at a daily dose of 3 mg/day. The target baseline blood
concentrations of everolimus were 2-4 ng/mL. After the
Immunosuppression conversion, rapid positive dynamics was observed in
the form of a decrease in the size of lymph nodes and the regression of
the paraprotein level until its complete resolution. No signs of insufficient
immunosuppression or abnormalities in the results of functional liver
tests were recorded. Repeated studies demonstrated the persisting
microhematuria. No adverse events or signs of insufficient
immunosuppression related to taking everolimus for 4 years were

observed.



Discussion

The spectrum of post-transplant lymphoproliferative diseases
varies from reactive (polyclonal) hyperplasia to highly aggressive
lymphoid tumors. After liver transplantation, the incidence of PTLD is
2% in adults and up to 15% in children. The review of the very few cases
of post-transplant plasmacytomas presented in the literature showed that
they may develop many years after transplantation, while other forms of
PTLD usually manifest themselves in the first year after surgery [8]. It is
possible that a prolonged antigenic stimulation may play a role in the
pathogenesis of this PTLD subtype. In the patient from the described case
report, plasmacytoma also manifested itself only at 6 years after liver
transplantation.

The diagnosis of primary lymph node plasmacytoma can be
established only after excluding the terminal progression of multiple
myeloma and upper respiratory tract plasmacytoma metastases to the
lymph nodes. At examination, no upper respiratory tract plasmacytoma
was seen in the patient. Besides, the lymph node involvement was of
generalized nature, and the largest conglomerates were observed in the
retroperitoneal and iliac regions. According to formal criteria, this case
met the criteria for the diagnosis of "smoldering” (asymptomatic)
myeloma: monoclonal plasma cells in the bone marrow accounted for
more than 10%, the blood level of paraprotein A was over 30 g/L, and
there were no organ lesions within the framework of symptomatic
myeloma. However, lymphadenopathy is usually not observed in patients
at the onset of multiple myeloma and can develop only in rare cases in the
terminal phase of the disease. The generalized lymphadenopathy with the
formation of conglomerates of lymph nodes the medical history, and the
absence of bone-destructive lesions — all those indicated that the plasma

cell tumor was primarily localized in the lymph nodes, and the bone



marrow lesion was secondary, metastatic by nature. In addition, the
immunophenotype of plasma cells in the bone marrow of our patient did
not show the aberrance characteristic of plasma cells in myeloma.

Hussong et al. (2007) suggested that extramedullary
plasmacytoma in most cases is actually a lymphoma of marginal zone
cells with pronounced plasmocytic differentiation, and, in particular,
plasmacytoma of the lymph node represents a nodal variant of marginal
zone lymphoma with a pronounced plasmocytic differentiation. In our
case, we cannot rule out this variant of a lymphoid tumor with absolute
certainty.

Since the earliest publications on PTLD, it has been obvious that
minimization of an immunosuppressive therapy leads to an improvement
in the course of the disease, and in some cases to a complete regression of
PTLD [2, 4, 9]. The main component of the maintenance
Immunosuppressive therapy is usually calcineurin inhibitors (CNIs), and
it is with a decreased exposure to these drugs that success in the PTLD
treatment is usually attributed. In patients with nondestructive and
polymorphic PTLD, a complete regression of the disease is possible
without any specific therapy. Meantime, a prolonged reduction or a
complete withdrawal of CNI is associated with an increased risk of the
transplanted organ rejection.

The protein bound with mammalian rapamycin (mTOR)
represents a ubiquitously expressed and highly conservative
serine/threonine kinase that affects a number of key cell functions,
including the protein synthesis and cell proliferation. Investigators from
the United States demonstrated the activation of the mTOR signaling
pathway in cells across the entire spectrum of PTLD subtypes. These data
suggest that mTOR inhibitors may be effective in the treatment of PTLD

[10]. The mTOR inhibitors represent a relatively new class of drugs used



for maintenance immunosuppression in solid organ transplantation. Drugs
of this class are also called proliferation signal inhibitors, and they have
both immunosuppressive and antiproliferative properties. Preclinical
studies have shown that mTOR inhibitors (sirolimus and everolimus)
have an inhibitory effect on the growth of PTLD cell lines [11, 13].

Since 2006, there have been reports about the possibility of a
complete reverse development of monomorphic PTLD after replacing
CNIs with sirolimus [14-16]. These reports mainly relate to non-
plasmocytic PTLD in kidney recipients. Everolimus, a synthetic sirolimus
analog, was registered for clinical use in liver recipients later than
sirolimus. We were able to find only a few cases of an attempt to replace
a CNI with everolimus in kidney recipients with PTLD [16-17]. It should
be noted that the immunosuppression conversion per se was not always
sufficient for the PTLD regression, but, as a rule, it did not lead to the
development of the transplanted organ rejection.

The possibilities of using everolimus for the treatment of multiple
myeloma are being actively studied [18, 19].

A possible shortage of the described case report is the lack of
information about the Epstein—Barr virus (EBV) DNA in patient's blood
at the time of plasmacytoma manifestation. Although more than 80% of
post-transplant B-cell diseases and about 1/3 of post-transplant T-cell
diseases are associated with EBV, current molecular studies have shown
that this virus does not play an important pathogenetic role in the
development of post-transplant plasmacytomas. Although mTOR
inhibitors have a moderate antiviral activity against cytomegalovirus and
EBV [20], there is no conclusive evidence for their role in reducing the

risk of EBV infection after transplantation [21].



Conclusion

Apparently, this case report is the first description of a long-term
remission of nodal plasmacytoma that developed in a liver transplant
recipient after a complete withdrawal of calcineurin inhibitors and the
administration of everolimus. We believe that both in our case and in the
previously published reports, the regression of post-transplant
lymphoproliferative diseases with the replacement of calcineurin
inhibitors with mTOR inhibitors is associated both with minimizing the
exposure to calcineurin inhibitors, and also with the antitumor effect of
everolimus itself, which allows us to discuss the expansion of its clinical

application.

References

1. Doak PB, Montgomerie JZ, North JD, Smith F. Reticulum cell
sarcoma after renal homotransplantation and azathioprine and prednisone
therapy. Br Med J. 1968;4(5633):746-748. PMID: 4881420
https://doi.org/10.1136/bmj.4.5633.746

2. Starzl TE, Nalesnik MA, Porter KA, Ho M, Iwatsuki S,
Griffith BP, et al. Reversibility of lymphomas and lymphoproliferative
lesions developing under cyclosporin-steroid therapy. Lancet.
1984;1(8377):583-587. PMID: 6142304
https://doi.org/10.1016/s0140-6736(84)90994-2

3. Swerdlow S. Post-transplant lymphoproliferative disorders. In:
WHO classification of tumours of haematopoietic and lymphoid tissues. 4™
ed. Lyon: International Agency for Research on Cancer; 2017. p. 453-462.

4, Taylor AL, Marcus R, Bradley JA. Post-transplant

lymphoproliferative disorders (PTLD) after solid organ transplantation.



Crit Rev Oncol Hematol. 2005;56(1):155-167. PMID: 15979320
https://doi.org/10.1016/j.critrevonc.2005.03.015

5. Soutar R, Lucraft H, Jackson G, Reece A, Bird J, Low E, et al.
Guidelines on the diagnosis and management of solitary plasmacytoma of
bone and solitary extramedullary plasmacytoma. Br J Haematol.
2004;124(6):717-726. PMID: 15009059
https://doi.org/10.1111/j.1365-2141.2004.04834.x

6. Kilciksiz S, Karakoyun-Celik O, Agaoglu FY, Haydaroglu A. A
review for solitary plasmacytoma of bone and extramedullary
plasmacytoma. Sci World J. 2012;2012:895765. PMID: 22654647
https://doi.org/10.1100/2012/895765

7. Trappe R, Zimmermann H, Fink S, Reinke P, Dreyling M,
Pascher A, et al. Plasmacytoma-like post-transplant lymphoproliferative
disorder, a rare subtype of monomorphic B-cell post-transplant
lymphoproliferation, is associated with a favorable outcome in localized
as well as in advanced disease: a prospective analysis of 8 cases.
Haematologica. 2011;96(7):1067-1071. PMID: 21719885
https://doi.org/10.3324/haematol.2010.039214

8. Richendollar BG, Hsi ED, CookJR. Extramedullary
plasmacytoma-like posttransplantation lymphoproliferative di-sorders:
clinical and pathologic features. Am J Clin Pathol. 2009;132(4):581-588.
PMID: 19762536 https://doi.org/10.1309/AJCPX70TIHETNBRL

9. Al-Mansour Z, Nelson BP, Evens AM. Post-transplant
lymphoproliferative disease (PTLD): risk factors, diagnosis, and current
treatment strategies. Curr Hematol Malig Rep. 2013;8(3):173-183.
PMID: 23737188 https://doi.org/10.1007/s11899-013-0162-5

10. El-Salem M, Raghunath PN, Marzec M, Wlodarski P, Tsai D,

Hsi E, et al. Constitutive activation of mTOR signaling pathway in



post-transplant lymphoproliferative disorders. Lab Invest. 2007;87(1):29—
39. PMID: 17075574 https://doi.org/10.1038/labinvest.3700494

11. Nepomuceno RR, Balatoni CE, NatkunamY, Snow AL,
Krams SM, Martinez OM. Rapamycin inhibits the interleukin 10 signal
transduction pathway and the growth of Epstein Barr virus B-cell
lymphomas. Cancer Res. 2003;63(15):4472-4480. PMID: 12907620

12. Majewski M, Korecka M, Kossev P, Li S, Goldman J, Moore J,
et al. The immunosuppressive macrolide RAD inhibits growth of human
Epstein-Barr virus-transformed B lymphocytes in vitro and in vivo: A
potential approach to prevention and treatment of posttransplant
lymphoproliferative disorders. Proc Natl Acad Sci USA. 2000;97(8):
4285-4290. PMID: 10759564 https://doi.org/10.1073/pnas.080068597

13. Majewski M, Korecka M, Joergensen J, Fields L, Kossev P,
Schuler W, et al. Immunosuppressive TOR kinase inhibitor everolimus
(RAD) suppresses growth of cells derived from posttransplant
lymphoproliferative disorder  at  allograft-protecting doses.
Transplantation. 2003;75(10):1710-1717. PMID: 12777861
https://doi.org/10.1097/01.TP.0000063934.89714.19

14. Cullis B, D'Souza R, McCullagh P, Harries S, Nicholls A, Lee
R, et al. Sirolimus-induced remission of posttransplantation
lymphoproliferative disorder. Am J Kidney Dis. 2006;47(5):e67-72.
PMID: 16632009 https://doi.org/10.1053/j.ajkd.2006.01.029

15. Boratynska M, Smolska D. Inhibition of mTOR by sirolimus
induces remission of post-transplant lymphoproliferative disorders.
Transpl Int. 2008;21(6):605-608. PMID: 18282244
https://doi.org/10.1111/§.1432-2277.2008.00655.x

16. Pascual J. Post-transplant lymphoproliferative disorder--the

potential of proliferation signal inhibitors. Nephrol Dial Transplant.



2007;22(Suppl 1):127-35. PMID: 17456616
https://doi.org/10.1093/ndt/gfm088

17. Nanmoku K, Shinzato T, Kubo T, Shimizu T, Yagisawa T.
Remission of Epstein-Barr virus-positive post-transplant
lymphoproliferative disorder by conversion to everolimus in a kidney
transplant recipient. Transpl Infect Dis. 2019;21(4):e13116. PMID:
31102475 https://doi.org/10.1111/tid.13116

18. Li J, Liu Z, Li Y, Jing Q, Wang H, Liu H, et al. Everolimus
shows synergistic antimyeloma effects with bortezomib via the
AKT/mTOR pathway. J Investig Med. 2019;67(1):39-47. PMID:
29997148 https://doi.org/10.1136/jim-2018-000780

19. Gilnther A, Baumann P, Burger R, Kellner C, Klapper W,
Schmidmaier R, et al. Activity of everolimus (RADO01) in relapsed
and/or refractory multiple myeloma: a phase | study. Haematologica.
2015;100(4):541-547. PMID: 25682600
https://doi.org/10.3324/haematol.2014.116269

20. Brennan DC, Aguado JM, Potena L, Jardine AG, Legendre C,
Séemann MD, et al. Effect of maintenance immunosuppressive drugs on
virus pathobiology: evidence and potential mechanisms. Rev Med Virol.
2013;23(2):97-125. PMID: 23165654 https://doi.org/10.1002/rmv.1733

21. Pascual J, Royuela A, Fernandez AM, Herrero I, Delgado JF,
Solé A, et al. Role of mTOR inhibitors for the control of viral infection in
solid organ transplant recipients. Transpl Infect Dis. 2016;18(6):819-831.
PMID: 27600985 https://doi.org/10.1111/tid.12601

Information about the authors

Vladimir E. Syutkin, Dr. Sci. (Med.), Leading Research Associate,
Department for Liver Transplantation, N.V. Sklifosovsky Research
Institute for Emergency Medicine, https://orcid.org/0000-0001-8391-5211



25%, development of the study concept and design, data analysis,
writing the text of the article

Vadim R. Gorodetskiy, Cand. Sci. (Med.), Leading Researcher,
Laboratory of Intensive Therapy Methods, Research Institute of
Rheumatology n.a. V.A. Nasonova, https://orcid.org/0000-0001-8428-1281

25%, literature review and data collection on the topic of the
article, data analysis

Anastasiya A. Salienko, Surgeon of the Operating Theatre for Liver
Transplantation, N.V. Sklifosovsky Research Institute for Emergency
Medicine, https://orcid.org/0000-0002-2732-684X

20%, data collection, interpretation and data analysis

Nataliya A. Probatova, Dr. Sci. (Med.), Consultant of the
Department for Morphological and Molecular-Genetic Diagnosis of
Tumors, N.N. Blokhin National Medical Research Center of Oncology,
https://orcid.org/0000-0002-3056-7062

10%, immunohistochemical study of the material, obtaining data
for analysis

Natalya A. Kupryshina, Cand. Sci. (Med.), Senior Researcher,
Laboratory of Hematopoiesis Immunology at Clinical and Laboratory
Department, N.N. Trapeznikov Research Institute of Clinical Oncology,
N.N. Blokhin National Medical Research Center of Oncology,
https://orcid.org/0000-0001-8509-0954

10%, phenotyping of cellular material, obtaining data for analysis

Murad S. Novruzbekov, Dr. Sci. (Med.), Head of the Scientific
Department for Liver Transplantation, N.V. Sklifosovsky Research
Institute for Emergency Medicine, https://orcid.org/0000-0002-6362-7914

10%, rationale of the manuscript, final approval for publication of

the manuscript



The article was received on April, 7 2021;
approved after reviewing May 17, 2021;
accepted for publication June 30, 2021



