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SUMMARY

Introduction Post-transplant lymphoproliferative disorder (PTLD) is a heterogeneous group of diseases,
characterized by abnormal lymphoid proliferation following transplantation. It is a disease of the im-
munosuppressed state, and its occurrence is mostly associated with the use of T-cell depleting agents,
and also intensification of immunosuppressive regimens. In the majority of cases, PTLD is a consequence
of Epstein-Barr virus (EBV) infection and is a B-cell hyperplasia with CD-20 positive lymphocytes. The
2008 World Health Organization classification for lymphoid malignancies divides PTLD into four major
categories: early lesions, polymorphic PTLD, monomorphic PTLD and Hodgkin PTLD. The treatment and
prognosis depend on histology. The cornerstone of PTLD therapy includes reduction/withdrawal of im-
munosuppression, monoclonal anti CD-20 antibody (rituximab) and chemotherapy.

Outline of Cases We reported here our experiences with three patients, two girls aged 7.5 and 15 and
a 16-year old boy. They had different organ involvement: brain, combined spleen-liver and intestines,
respectively. Even though EBV was a trigger of lymphoid proliferation as it was confirmed by histopathol-
ogy or in cerebrospinal fluid, qualitative EBV-PCR was positive only in one patient at disease presentation.
Reduction of immunosuppression therapy was applied in treatment of all three patients, while two of
them received rituximab and ganciclovir. They had an excellent outcome besides many difficulties in
diagnosis and management of disease.

Conclusion Qualitative EBV-PCR is not useful marker in pediatric transplant recipients. Our suggestion is
that patients with the risk factors like T-cell depleting agents, immunosuppressant protocol or increasing
immunosuppressive therapy and EBV miss-match with donor must be more accurately monitored with
quantitative EBV PCR.
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INTRODUCTION

Post-transplant lymphoproliferative disor-
der (PTLD) is the most-common neoplasm
amongst pediatric transplant recipients, ac-
counting for 52% of all malignancies in this
group [1].The incidence of PTLD varies de-
pending on the type of organ transplanted and
have been reported in 2.6-9% of all pediatric
renal transplant recipients, with malignancy
developed in 1.5% [2, 3]. The majority of PTLD
is B-cell derived and frequently associated with
the Epstein-Barr virus (EBV) infection [4], al-
though some T-cell derived cases have been re-
ported [5]. The risk varies by the intensity and
duration of immunosuppressive therapy and is
30-70 times higher in the EBV-naive recipient
[6]. The spectrum of PTLD ranges from lym-
phoid hyperplasia and infective mononucleo-
sis-like disease to highly malignant lymphoma.
The 2008 World Health Organization classifi-
cation for lymphoid malignancies [7] divides
PTLD into four major categories: early lesions,
polymorphic PTLD, monomorphic PTLD and
Hodgkin PTLD. The usual treatment for this
condition includes reduction or withdrawal of

immunosuppression therapy, antiviral treat-
ment, anti-CD20 monoclonal antibody (rituxi-
mab) and in resistant cases chemotherapy [8].
This report has presented the outcome of vari-
ous PTLD organ involvement in 3 children,
after kidney transplantation, during period of
10 years (June 2001 - June 2010).

CASE REPORTS

Patients’ characteristics, applied immunosup-
pression treatment, imaging and histopathol-
ogy findings were shown in Table 1. Applied
therapy and patient’s outcome were shown in
Table 2.

Patient 1

A girl with primary diagnosis of congenital ne-
phrotic syndrome underwent a living related
renal transplantation from her father when she
was 3 years old. Since she had transplantation
in another Center, her and donor’s EBV sero
status were unknown. Her initial immuno-
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Table 1. Patient’s characteristics, pre-PTLD immunosuppression, presentation of PTLD, imagining and histopathology findings

acute rejection episodes

Parameter Patient

1 2 3
Age (years) 7.5 15 16
Gender Female Female Male
Primary disease Congenital nephrotic Sy Sy Frasier Polycystic kidney disease
PTLD onset post tx (months) 48 9 12
EBV mismatch (D-/R+) NA Yes Yes
HCV infection No No Yes
ATG induction No Yes No
Immunosuppression MMF, CSA MMF, CSA MMF, TAC, SRL
High CNI levels No No Yes
Immunosuppression intensifications/ Yes/No No/No Yes/Yes

Initial presentation Right-sided hemiparesis

Liver and spleen

Fever, weight loss, melena, ileus
ultrasound changes » Welg ' !

PCR EBV (at onset/follow up) -/+

+/+ -/+

Liver and spleen Liver multifocal changes,

Imaging CNS multifocal lesions multifocal lesions hilum spleen lymphadenopathy
PHDiffuse non-Hodgkin | e e B CEL 0 o of g cels
Intraoperative findings and PH / lymphoma of large, grin ymp 9 ’

CD20+, CD79a +, Ki67 +

CD20+ cells (70% of tumor cells nuclei)

PTLD - post-transplant lymphoproliferative disorder; EBV - Epstein-Barr virus; D — donor; R - recipient; NA - not available; HCV - hepatitis C virus; ATG - anti thy-
mocyte globulin; MMF — mycophenolate mofetil; CSA - cyclosporine A; TAC - tacrolimus; SRL - sirolimus/rapamycin; CNI - calcineurin inhibitors; PCR - polymerase

chain reaction; CNS - central nervous system; PH - histopathology findings

Table 2. Applied therapy and outcome

Patient
Parameter
1 2 3
Ganciclovir Yes Yes No
IVIG No Yes Yes
Immunosuppr.eswn withdrawal No, only reduction Yes Yes
(except prednisone)
Rituximab No Yes, V cycles Yes, VI cycles
After 1 year almost complete After 8 months complete After 4 months complete regression with
Therapy response - . S
remission remission mild hilum spleen lymphadenopathy

Current therapy Prednisone, AZA, SRL

Prednisone, SRL (after 1 year

and 9 months) Prednisone, SRL (after 1 year)

Outcome (year) Remission (7)

Remission (6.5) Remission (5)

Creatinine (umol/l) 550

128 121

GFR (ml/min/1.73m2) 15

56 84

IVIG - intravenous immunoglobulin; AZA - azathioprine; SRL - sirolimus/rapamicin; GFR - glomerular filtration rate

suppression included prednisone, cyclosporine A (CSA)
and azathioprine (AZA). NV did well almost 4 years after
transplant, aside from reflux at her ureterocystoneostomy
and subsequent repeated urinary tract infection with mild
graft dysfunction. Three years after transplantation, AZA
was replaced by MMF (mycophenolate mofetil). Four years
after transplantation, she presented with sudden onset of
right-sided hemiparesis. Endocranial MRI showed mul-
tiple lesions in white matter (left parietal-temporal lobe,
cerebellar peduncles, pons, Figure 1). Cerebrospinal fluid
(CSF) cytology revealed 2% of blasts in 36 leukocytes/
mm?. Oligoclonal IgG bounds were also found in CSF
with EBV IgG 1:1280 positivity. An EBV-PCR in CSF and
serum were obtained and no virus was detectable with this
qualitative method. Brain biopsy was refused by parents.
The following infections were excluded: HIV, mycobacte-
rium tuberculosis, toxoplasmosis, rubella, morbilli, and
mycoplasma. Since no precise diagnosis was made, and
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Figure 1. Endocranial lesion in the white matter marked with an ar-
row (patient 1)




Srp Arh Celok Lek. 2014 Jan-Feb;142(1-2):83-88

PTLD was highly suspected, MMF and CSA were reduced
and ganciclovir and dexamethasone were administered for
amonth. After 1 month of Ganciclovir, it was replaced by
Acyclovir given orally for 6 months. Following 4.5 months,
CSA was switched to sirolimus (SRL), and MMF to AZA.
Two weeks later, endocranial lesions were in significant
regression with normal neurological status. In a year pe-
riod, almost complete regression was noted, apart from
only mild linear lesions in pons. It has been 11 years after
the transplantation and 7 years after high suspicion on
PTLD. There is no evidence of disease recurrence, but she
has advanced graft failure.

Patient 2

A girl was referred to our clinic for kidney transplant
evaluation at the age of 14.5. At the age of 3.5, she was
diagnosed with nephrotic syndrome (focal segmental
glomerulosclerosis). Karyotype was 46 XY and genetic
analyses revealed WT1 mutation in intron 9 (T->C at posi-
tion +2), which confirmed diagnosis of syndrome Frasier.
Eight months of hemodialysis treatment was finalized with
the kidney transplantation (donor - mother) at the age of
15. The induction therapy included antithymocyte globu-
lin, corticosteroids, MMF and CSA. There were EBV miss-
match findings (recipient-negative and donor positive).
Eight months upon transplantation, the patient had only
one episode of fever, lasting for two days. Physical exami-
nation and laboratory findings were completely normal.
Abdominal ultrasound revealed multifocal hypoechogenic
changes in liver and spleen. Computed tomography (CT
scan) showed diffuse focuses of changed liver and spleen
tissue in length up to 4.5 cm (Figure 2). After liver biopsy,
histopathological examination confirmed diffuse large cell
B lymphoma (CD 20 positive, moderate risk). Qualitative
PCR for EBV was positive. The patient was treated with
intravenous ganciclovir for two months. CSA and MMF
were reduced gradually within two weeks, up to their
complete discontinuation. At the same time, prednisone
was increased up to 0.3 mg/kg per day. Seven weeks from
initiating ganciclovir therapy, the patient was treated with
rituximab (375 mg/m? per dose) weekly for five courses.

Figure 2. Multiple liver lesions, the largest one marked with an arrow
(patient 2)

Eight months after the initiation of rituximab, CT scan
revealed normal findings. Therapy with sirolimus was in-
troduced for 1 year and 9 months after diagnosing PTLD.
After 6 years and 10 months from diagnosing PTLD, the
patient is without evidence of B-cell lymphoma and her
graft function is stable.

Patient 3

A boy with primary diagnosis of polycystic kidney dis-
ease was transplanted at his age of 15 (graft donor was his
mother). At the time of transplantation, the recipient was
Epstein-Barr virus (EBV-) sero-negative and the donor
was sero-positive (EBV+). Induction immunosuppressive
therapy included steroids, CSA and MME

Eleven months after transplantation, the patient pre-
sented with fever, dehydration, leucopenia, anemia and
worsening of graft function. The etiology for his fever was
unknown. Two months later he developed significant gas-
trointestinal symptomatology: epigastric pain, dysphagia
and melena. Esophagogastroduodenoscopy revealed gastro-
esophageal reflux, grade II. Due to increasing abdominal
pain, the patient underwent exploratory laparotomy, and
multiple perforations of distal ileum were identified. Path-
ological examination demonstrated a diffuse large B-cell
lymphoma (CD 20 positive). Initial qualitative EBV PCR
method was negative and became positive in the further
course of disease. Following PTLD diagnosis, the patient’s
immunosuppression therapy was withdrawn and he was
treated with six cycles of rituximab (375 mg/m? per dose).
First dose of rituximab cycle was administered two weeks
after the surgery. Seven days after the first dose, he devel-
oped profuse intestinal hemorrhage, which progressed to
hypovolemic shock. Abdominal ultrasound showed mul-
tiple small hypoechogenic focuses (up to 3 mm) in liver,
and massive splenic hilum lymphadenopathy (up to 64 mm,
Figure 3). Six weeks after the surgery, the patient developed
pseudomonas aeruginosa septic shock, with multi organ
system failure (MOSF). He was treated with broad-spec-
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Figure 3. Spleen ultrasound: hilum lymphadenopathy marked with
an arrow (patient 3)
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trum antibiotics, dopamine and other supportive therapy.
The patient was on mechanical ventilation for additional
seven days, and due to anuric renal failure, continuous he-
modiafiltration was performed during this period. He also
underwent successful resuscitation due to cardiac arrest. To-
tal parenteral nutrition was applied for two months. After
completing VI cycles of rituximab, abdominal ultrasound
showed disappearance of previous spleen lesions as well as
significant regression of lymphadenopathy (up to 15 mm).
Sirolimus was introduced after 1.5 year from PTLD diagno-
sis. At the time of the patient’s latest control, it was 6 years
after transplantation and 5 years after PTLD diagnosis. The
patient was in complete remission with stable graft function.

DISCUSSION

The development of PTLD is one of the most lethal com-
plications of solid organ transplantation. The variability
of incidence of PTLD is related to the type of solid organ
transplanted, adult versus pediatric recipients and the
immunosuppressant protocol. The highest incidence of
PTLD has been reported after intestinal transplant (20%),
followed by lung transplant (15%), liver transplants (5%-
10%) and heart transplants (6%). The lowest incidence is
found in 2%-3% of kidney transplant recipients [9]. Pre-
vious studies (in 1990s) from pediatric kidney transplant
centers reported the mortality rate of 48%. More recent
single center series and prospective trials data suggested
better prognosis. In a recent large study of 92 patients
with PTLD, the survival rate was 84.7% at 5 years [10].
Clinically, PTLD most commonly involves lymphoid tis-
sue such as cervical or mesenteric lymph nodes, tonsils
and adenoids [11]. Like in our patients’ series, PTLD
can involve other organs including lungs, central nerv-
ous system, gastrointestinal tract, liver and spleen. Great
majority of PTLD cases are associated with EBV infection
(80%-90%), but this is not the only risk factor of PTLD
development. In addition, CMV seronegativity increases
the PTLD risk due to cross-reactivity of the EBV and CMV
antibodies. Younger children are usually considered to be
at higher risk than adolescents [9] which may be attributed
to EBV serostatus at transplantation. In a large pediatric
cohort, complete HLA-DR miss-match between graft and
recipient was significantly associated with more frequent
PTLD development [12]. Moreover, the immunosuppres-
sive regimen with tacrolimus (TAC) vs CSA and induction
therapy with anti-T-cell antibodies were associated with
an increased risk of PTLD [13]. Additional risk factors
have been suggested including: male sex, white race, and
simultaneous hepatitis C infection (like in patient 3 from
our data). Histological evaluation of the tissue involved
is necessary to differentiate PTLD from the acute cellular
rejection as well as for prognosis and therapy. Early lesions
and polymorphic PTLD (WHO 2008) are not classical ma-
lignant lymphoma. Most monomorphic PTLD are of B
cell origin with diffuse large B cell lymphoma being the
most frequent subtype in children [9]. CD 20 expression
(patients 2 and 3 in our series) is associated with good

prognosis. Monomorphic T cell-PTLD and Burkitt or
Burkitt-like PTLD are markers of poor prognosis. Oth-
er inferior prognostic markers are: age (older children),
patients with late PTLD onset (>1 year after transplanta-
tion), patients with elevated LDH, with bone marrow or
CNS involvement and those that are non-responders to
first line therapy [9]. Elevated levels of EBV DNA were
correlated with PTLD in several quantitative assays [14,
15]. In our case series, only one patient had initially posi-
tive qualitative EBV-PCR (Table 1). The development of
quantitative PCR technique has significantly improved the
specificity for PTLD and may serve as an early marker in
high-risk patients. Frequent monitoring with this tech-
nique and treatment with reduction of immunosuppres-
sion therapy, coupled with anti-viral therapy have been
reported to reduce the incidence of PTLD in pediatric liver
transplant patients from 10% to 5% when compared with
the historical controls [16]. It is very important to note that
one of our patients (patient 2) was almost asymptomatic,
no other symptoms were manifested except two days of
moderate fever. This underlines that transplanted patient
need very careful and detailed clinical, laboratory and im-
aging examination. To date, there has been no standard
evidence-based treatment of PTLD. The universal first
maneuver in over 90% of cases is reduction of immuno-
suppression. This alone can lead to complete remission in
subfraction of cases [17], like in patients with early lesions
and polymorphic proliferations. In PTLD cases with overt
malignant transformation/lymphoma, rituximab alone or
in combination with chemotherapy should also be admin-
istrated [6]. Our two patients with histology findings of
diffuse large B cell lymphoma (monomorphic) and CD20
+ cells were treated successfully with rituximab, despite
late diagnosis and severe septic shock in case 3. Consid-
ering transplanted children with abdominal pain, like in
our third case, intestinal biopsies should be thoroughly
investigated in order to exclude initial PTLD. Although
the reduction of immunosuppression, immunotherapy
(rituximab) and surgery, well described as first line therapy
regimen [18] led to tumor elimination, the clinical course
with ileum perforation in our patient was a life-threaten-
ing event. Similar to Green et al. [19], new perforation of
the intestine in our patient was associated with the onset
of septic shock as PTLD lesions resolved on this site. It is
very interesting to note that the acute clinical deteriora-
tion may be sequel of improvement as well as of progres-
sion. Besides two confirmed PTLD cases, a girl with highly
suspected CNS PTLD has been in stable remission over 7
years. Very important finding in her CSF which is consist-
ent with the most probable PTLD diagnosis is high EBV
IgG titer (1:1280). We suppose that she had benign lym-
phoproliferation, since she was successfully treated only
with ganciclovir and reduction of immunosuppression.
Before kidney transplantation, all our patients presented
here received T-cell depleting agents or immunosuppres-
sion intensification, and two of them had confirmed EBV
miss match. So, they were in a very high risk group where
their EBV status had to be checked regularly with more
precise method-quantitative EBV PCR. With this method
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we could reduce on time their immunosuppression and
prevent EBV replication.

In conclusion, our cases with confirmed PTLD and
follow-up data suggested that combination of immunosup-
pression reduction and rituximab without chemotherapy
results in a high rate of long term remission. This therapy
is safe and effective for EBV related PTLD, taking into
consideration that early recognition of disease is very
important. Qualitative EBV-PCR method is not proved
as a reliable marker for diagnosis and follow-up of pa-
tients with PTLD. Besides positive outcomes in described
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patients/cases, we would like to stress the following: the
attending physician must pay attention to more accurate
PTLD diagnosis, which implies monitoring of high risk
patients with quantitative PCR EBV methods.

ACKNOWLEDGEMENTS

This work was supported by the Ministry of Education,
Science and Techonological Development, Republic of
Serbia, Project 175085.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Cheng E, Fustino N, Klesse L, Chinnakotla S, Sanghavi R. Post-
transplant lymphoproliferative disorder resembling Wilms tumor.
Diagnostic dilemma: renal biopsy or nephrectomy? Pediatr
Transplantation. 2011; 15:E187-91.

Opelz G, Dohler B. Pediatric kidney transplantation: analysis

of donor age, HLA match, and posttransplant non-Hodgkin
lymphoma: a collaborative transplant study report. Transplantation.
2010; 71:1065-8.

Opelz G, Dohler B. Lymphomas after solid organ transplantation: a
collaborative study report. Am J Transplant. 2004; 4:222-30.
Niesters HG, van Esser J, Fries D, Wolters KC, Cornelissen J,
Osterhaus AD. Development of real-time quantitative assay for
detection of Epstein-Barr virus. J Clin Microbiol. 2000;

38:712-5.

Rowe DT, Webber S, Schauer EM, Reyes J, Green M. Epstein-Barr
virus monitoring: its role in the prevention and management of
the post-transplant lymphoproliferative disease. Transpl Infect Dis.
2001; 3:79-87.

McDiarmid SV, Jordan S, Kim GS, Toyoda m, Goss JA, Vargas

JH, et al. Prevention and preemptive therapy of posttransplant
lymphoproliferative disease in pediatric liver recipients.
Transplantation. 1998; 66:1604-11.

Hussein K, Tiede C, Maecker-Kolhoff B, Kreipe H. Posttransplant
lymphoproliferative disorder in pediatric patients. Pathobiology.
2013; 80:289-96.

Svoboda J, Kotloff R, Tsai DE. Management of patients with post-
transplant lymphoproliferative disorder: the role of rituximab.
Transpl Int. 2006; 19:259-69.

Green M, Michaelis MG, Weber SA, Rowe D, Reyes J. The
management of Epstein-Barr virus associated post-transplant
lymphoproliferative disorders in pediatric solid-organ transplant
recipients. Pediatr Transplant. 1999; 3:271-8.



88

Spasojevi¢-Dimitrijeva B. et al. Post-Transplant Lymphoproliferative Disorder — Case Reports in Three Children with Kidney Transplant

NocTTpaHcnnanTaumnoHa aumdonponndepaTusHa 601ecT — NPpUKa3s Tpu aeTeTta

ca npecaheHnum 6ybperom

bpaHkuLa Cnacojesuh-Aumutpujesa’, Amvpa Meuo-AnTuh'?, Jywax Mapunosuh', IueHa Kpywuuh',
3opaH Kpctuh?3, Maja Yynuh?®, Mupjaxa Lisetkosuh', TopgaHa Munowescku-Jlomuh'? MupjaHa Koctuh'?
'Opermetbe Hepponoruje, YHBep3nUTeTCKa fevdja KNnHKKa, beorpag, Cpbuja;

MepnumHckm pakyntet, YHuBep3utet y beorpagy, beorpag, Cpbuja

*0Opemetbe yponoruje, YHMBep3nuTeTcKa fievja knuHuka, beorpag, Cpbuja;
*UHCTUTYT 33 MUKpObronorujy u umyHonorujy, MeguumnHckn dakyntet, YHusep3utet y beorpapy, beorpag, Cpbuja

KPATAK CAPXKAJ

YBop MocTTpaHcnnaHTauyoHa ammdonponmdepaTnsHa 6onect
(eHrn. post-transplant lymphoproliferative disorder — PTLD) je xeTe-
poreHa rpyna 6onectu Kojy oanukyje nopemeheHa numépongHa
nponudepaumja nocne TpaHcnnaHTaumje. OBa 6onecT ce jaBrba
y CTatblIMa MyHOCynpecuje, a theHa Mnojasa je YrnaBHOM yapy-
KeHa C NPYMEHOM aHTU-T-TMMQOLIMTHIIX IEKOBa U UHTEH3MBMPa-
HeM NMyHOCYNpecuBHe Tepanuje. Kop BehnHe 6onecHvka PTLD
je nocneguua nHdekumje EnctnH-bap Bupycom (Epstein—-Barr
virus — EBV) n xunepnnasuje b-numdounta noantmeHmx Ha CD-
20. Mpema HOBOj KnacupuKaLmju ManurHuTeTa IUMGHOT TKIBa,
CBeTcKa 3apaBCTBeHa opraHm3aumja je 2008. rogmHe nogenvna
PTLDy yeTnpm rnaBHe rpyre: paHe niesuje, NoAnMopdHN, MOHO-
mopdHM 1 PTLD Tuna XoukmHoBor numdoma. Jleyerbe oBux 60-
NeCcHWKa 1 Aarba NPorHo3a 6UTHO 3aBu1ce 0y XUCTOSOLLKE CIIMKE.
Jleyetbe yKIbyuyje CMatberbe VK MoTMyHO 00yCTaB/bakbe NpUMeE-
He VIMyHOCYMNpeCcrBHe Tepanuje, 3aTM NPUMeHY MOHOKIOHCKIX
aHTU-CD-20 aHTUTENa (pUTYKCUMab) 1 xemmoTepanuje.
Mpuka3n 6onecHuka lMprkasyjemo Tpu 6onecHrKa ca gujar-
Ho3oMm PTLD: iBe AeBojuuLie y3pacTa of cefjam 1 Mo 1 neTHaect
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rOAVHA U LWeCHaeCcToroanLLHer Aeyaka. OHM cy MManu pasnu-
yuTe NnoKanusaumje 6onectu: mnaha gesojunLa BULLECTPYKe
nesuje MOXAaHe mace, CTapuja UCTOBPEMEHY fne3ujy jeTpe u
cne3unHe, a flevak nesujy TaHkor upesa. Mako je EBV oknpay
numdoungHe nponudepauyje, Koja je notepheHa 6rno nato-
XUCTOMOLWKK, 61No y LepebpocnHanHOM IMKBOPY, Hanas KBa-
nuTatvBHe EBV-PCR MeTope je 610 No3uUTMBaH CamMo KOA jejHOr
60necHMKa Ha NoYeTKy oborberba. Y eyerby cBa Tpu 6onecHu-
Ka MPUMEeHVBAHO je CMatberbe NMyHOCYMNpecuMBHe Tepanuje,
a KOA [iBa AeTeTa pUTyKCmab 1 raHuuknosmp. bonecHuum cy
MManu ofnnyaH ncxod 1 nopep 6pojHux notelwkoha Kako y
AWjarHOCTULW, TaKO 1 Y Neyetby.

3akmyyak KeanvtatneHa EBV-PCR meToaa Huje noy3faH noka-
3aTesb Y KNMHUYKOM Npahetby AeLe ¢ npecaheHum bybperom.
CmaTtpamo Aa ce 6onecHMLM Kop Kojux ce ycTaHoBe dpakTopu
pvi3uKa 3a pa3Boj PTLD mopajy MHoro yewwhe Hagrnegatv npu-
MeHOM KBaHTuUTaTuBHe EBV-PCR meTope.

KmyuHe peun: noctTpaHcnnaHTaumoHa numdonponudepa-
TuBHa 6onect; EnctnH-bap (Epstein-Barr) Bupyc; PCR; TpaH-
cnnaHTayuja bybpera Kog peue
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