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Epstein-Barr virus infection
after kidney transplantation

Abstract Besides the well-known
association of Epstein-Barr virus
(EBV) and lymphomas developing
posttransplantation, there are only a
few data concerning the prevalence
of EBV antibodies (abs) in organ
donors and recipients, the post-
transplant development of antibody
titer in the recipient population, the
extent of EBV-IgM seroconversion,
and the clinical and laboratory signs
associated with infection. Therefore,
in a retrospective analysis, we eval-
uated the data of 119 organ donors
and 215 kidney graft recipients who
received their kidney allografts be-
tween 1993 and 1995. A total of 665
sera were quantitatively tested by
means of immunofluorescence assay
for EBV abs against capsid (CA;
IgM, IgG), early (I1gG), and nuclear
(IgG) antigens. Recipient sera were
obtained for testing before kidney
transplantation (KTx) and at post-
KTx days 32, 67, and 649 (mean val-
ues). Pre-KTx all organ donors and
98.65 % of the recipients were EBV-
CA-IgG positive, only in two cases
was there a D*/R™ (donor/recipient)
combination leading to primary
EBYV infection. In comparison with
the organ donors, in kidney graft re-

Introduction

Epstein-Barr virus (EBV) is a human gamma herpes vi-
rus with a marked tropism for B lymphocytes [12]. Usu-
ally the primary infection during early childhood is as-

cipients the pre-KTx IgG antibody
titers (geometric mean) against
EBV-CA were significantly elevated
(1:428vs 1:574; U-test). Post-KTx,
EBV-CA-IgM seroconversion was
observed in 29.5 % (52 out of 176) of
first graft recipients and in 47.8%
(11 out of 23) of regrafted patients
up to the last follow-up day 649. In
219 out of these 52 recipients, [gM
abs again cytomegalovirus (CMV)
could also be detected; the other 23
did not develop CMV-IgM abs. The
most frequently associated clinical
signs were fever (74 %), clevated
aminotransferases (57 %), and dete-
rioration of graft function (26 %). In
the EBV-1gM*/CMV-IgM* group
there were significantly more rejec-
tion therapies than in the EBV-
IgM*/CMV-1IgM™ group. With re-
spect to the severity of EBV infec-
tions, 68 % were asymptomatic or
mild, 27 % moderate, and 4%

(only 1) severe. Thus, besides the
post-KTx CMV monitoring, EBV
monitoring should also belong to the
follow-up checks.
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ymptomatic, but in adolescents the infection may result

in infectious mononucleosis. Host immune response in-

cluding both cellular (e. g., cytotoxic T cells, natural kill-
er cells, cytokines, and interferons) and humoral (anti-
bodies against viral capsid, early, and nuclear antigens)
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effectors is of central importance in limiting the primary
infection and controlling the life-long virus carrier state
in which latently infected B cells constitute the reservoir
[16, 19, 21]. In organ transplant recipients, primary or
secondary EBV infection (reactivation/reinfection)
may occur firstly by the natural ways of transmission,
secondly as a result of transmission from the donated or-
gan or by blood transfusion if the donor is EBV infect-
ed, or thirdly as a consequence of the intense immuno-
suppression. According to reports from the literature,
allograft recipients are at an increased risk of EBV-asso-
ciated lymphoproliferative disorders [5, 15, 17, 21]. In
1995 Ho [6] reported on 158 cases of posttransplant lym-
phoproliferative disorders (PTLD) in 5732 adult recipi-
ents transplanted between 1981 and 1992 in Pittsburgh.
Comparing the types of transplantation, the frequency
of PTLD is lowest for renal transplant recipients. In
381 non-renal transplant recipients, Walker [22] report-
ed on 14 cases of PTLD, all of which occurred within
the first 2 posttransplant years. Risk factors identified
were the pretransplant EBV-seronegative status, rejec-
tion requiring OKT3, and a pretransplant cytomegalov-
irus (CMV) mismatch (donor seropositive, recipient se-
ronegative). Interestingly, induction therapy with anti-
lymphocytic antibodies (abs) alone was not found to be
arisk factor. The EBV results in non-renal transplant re-
cipients gave rise to the analysis of our data of 215 organ
donors and kidney transplant recipients transplanted
between 1993-1995 in order to find out both the fre-
quency of posttransplant EBV infection (primary, sec-
ondary) and the clinical signs associated with EBV dis-
ease.

Material and methods

Study population

A total of 215 recipients [mean age 44.7 £ 11.7 years; females 85
(39.5%), males 130 (60.5 % )], who underwent cadaveric (n = 212)
or living related (n = 3) renal transplantation (first: 189, second:
23, third: 3) between January 1993 and March 1995 at the Kidney
Transplant Center Berlin-Friedrichshain, and the 178 appropriate
kidney dounors [two kidneys were transplanted from each of 37 do-
nors; mean age 41.1 £ 14.9 years; females 66 (37 %), males 112
(63 %)] were included in this retrospective study.

Immunosuppressive protocol

All but 3 patients received 4 mg/kg azathioprine (AZA) in their di-
alysis unit immediately before being called to the transplant center.
After kidney transplantation (KTx), the recipients received 40 mg
methylprednisolone (MP) for 7 days, subsequently switching to
35 mg/kg prednisolone for 14 days. After further reduction the
maintenance dose was 10-15 mg/day. AZA was restarted after sur-
gery at a dose of 1 mg/kg orally. Oral cyclosporine (CyA) was start-
ed within 24 h of surgery. A maintenance CyA level of 100 ng/ml
(radioimmunoassay; Incstar) during the first postoperative week

and 200 ng/ml thereafter was aimed for. In addition, 203 out of
215 recipients received the Friedrichshain variant of antithymo-
cyte globulin (ATG) induction therapy [10, 11]. Briefly, this induc-
tion consisted of an intraoperative high-dose single ATG bolus
[ATG (Fresenius) 9 mg/kg (n = 150), Lymphoglobulin (Merieux)
30 mg/kg (n = 36), ATGAM (Upjohn) 45 mg/kg (n = 15), Pressim-
mun (Behringwerke) 60 mg/kg (1 = 5)]. Seven of the 215 recipients
received a 7-day ATG course (3 mg/kg per dose ATG) also starting
intraoperatively and only 5 recipients did not get induction with
polyclonal abs. In order to avoid a cytokine release syndrome,
500 mg MP were given about 1 h pre-ATG/ALG {9] before remov-
ing the clamps.

Monitoring for rejection and CMYV infection

Rejection episodes were diagnosed by standard clinical and patho-
logical criteria and treated with MP for 5 days at 5 mg/kg body
weight. Reversal of biopsy proven MP-resistant rejections was
tried by ATG using a dose-by-Tcell protocol (aspired values
50-150 T cells/ul). The number of T cells were determined by flow
cytometry (FACScan; Becton Dickinson) using IQP monoclonal
abs (DPC Biermann). OKT3 (10 days, 2.5 mg) was given as rescue
therapy or primarily in cases of humoral/vascular rejections. Hu-
moral rejection crises were proven by the detection of donor-reac-
tive abs using cryopreserved (liquid nitrogen) donor spleen lym-
phocytes as target cells [4]. Serological diagnosis of CMV infec-
tions was done by the detection of CMV-specific IgM and/or IgG
abs (from January 1993 to December 1993 CMV ELISA Enzy-
gnost; Behring: since January 1994 IMx CMV IgM and IgG; Ab-
bott). The treatment of CMV disease depended on the severity of
the clinical symptoms and included the application of human im-
munoglobulins with a high content of CMV-specific abs (Cytotect;
Biotest) and/or ganciclovir.

Diagnosis of EBV infection

The pretransplant serological status could be determined in 119 or-
gan donors and in 215 kidney recipients. After KTx serum speci-
mens were collected at the time of discharge from the transplant
center (on average day 32), at the first follow-up check (on average
day 67), and at the last follow-up check (on average day 649) in the
outpatient department. Antibody (ab) determination was done by
immunofluorescence assay using Freka-Fluor kits (Fresenuis). In
all ab positive samples their titers were quantified. The following
ab specificities were determined: (1) IgM abs against EBV capsid
antigen (EBV-CA-IgM), (2)IgG abs against capsid antigen
(EBV-CA-IgG), (3)IgG abs against early antigen (EBV-EA-
IgG}), and (4) IgG abs against nuclear antigen (EBV-NA-IgG). Pa-
tients were diagnosed as having a primary EBV infection on the
basis of EBV-CA-IgG conversion, the presence of CA-IgM abs
and/or EA-IgM abs, and the absence of EBV-NA-IgG abs. Sec-
ondary infection occurring posttransplant was based on a CA-IgM
conversion or/and a fourfold or greater rise in IgG ab titer against
CA in a patient who was pretransplant seropositive. In order to
classify the severity of posttransplant EBV infection (disease) we
used the check list in Table 1.

Statistics
For demonstrating the posttransplant ab development, the geo-

metric mean of the appropriate titer was calculated. The difference
of ab titers in two non-related groups were proved by the non-



Tabie 1 Check-list for classifying the severity of Epstein-Barr vi-
rus (EBV) disease

Symptom Points

Fever 1
Lymphadenopathy 2
Differential blood count
Leukocytopenia 1
Thrombocytopenia 1
Lymphocytopenia or -cytosis 1
Immunoglobulins
Hypogammaglobulinemia (< 7 g/1)
Substitution of IgG (< 5 g/1)
Paraproteins

W 1 =

—

Pharyngitis

Deterioration of liver function
Increase of aminotransferases (> twofold)
Hepatitis, clinically manifest
Hepatic failure, ascites

B W9 =

Splenomegalia

Pneumonia
Infiltrates (X-ray)
Symptoms (cough, shortness of breath)
Mechanical ventilation

W LD —

Neurological Symptoms
Lethargy
Stupor
Coma
Encephalitis

[SERLUS I SO T

Deterioration of graft function
Increase of serum creatinine level > 25%
Rejection diagnosed by biopsy
Return to dialysis, graftectomy

L b —

Tumors
Posttransplant lymphoproliferative disorder
Lymphoma
Tumor (other)

[SS SRS

Superintection
Tissue invasion

ot —

Sepsis
Death occurring in association with any EBV infection,
whether or not it was the direct cause of death

£

parametric U-test (Mann-Whitney-Wilcoxon). For comparing the
ab titers in the same groups. but at different times, we used the
non-parametric Wilcoxon test for paired samples.

Results

The prevalence of EBV-CA-IgG abs in the organ do-
nors was 100 % and in the prospective kidney transplant
recipients 98.6 %. Only two individuals in the recipient
group were EBV ab negative. Thus, in the whole popu-
lation studied there were only 2 D*/R™ (donor/recipi-
ent) combinations. Comparing the pretransplant ab ti-

60 1% KTx 23 KTx
%
50 47 47.8

7

40

@ EBV
3 B CMV
20
10

n 52176 88/189

11/23 10/26

Fig.1 Comparison of Epstein-Barr virus (EBV) and cytomegalo-
virus (CMV) infection rates after kidney transplantation (K7Xx).
Follow up: 649 days. Criterion: seroconversion of a previously
EBV-CA-IgM™ and CMV-IgM~ patient

ters between donors and first transplant recipients the
mean CA-IgG titer was significantly elevated in the re-
cipients (M, 1:428 vs 1:574). As shown in Fig. 1,
EBV-IgM abs could be detected post-KTx in 52 out of
176 (29.5%) first graft recipients and in 11 out of 23
(47.8 % ) regrafted recipients. In 29 out of these 52 recip-
ients IgM abs against CMV could also be detected; the
other 23 did not develop CMV-IgM abs. The most fre-
quently associated clinical signs (Table 2) were fever, el-
evated aminotransferases, and deterioration of graft
function. As for the rejection therapies, there were sig-
nificantly more in the EBV-IgM*/CMV-IgM* group
than in the EBV-IgM*/CMV-IgM~ group (MP: 16 vs 5,
ATG: 4 vs 1, OKT3: 3 vs 1). Taken together (Table 3)
there were obviously more asymptomatic and mild
courses in the EBV-IgM*/CMV-1gM~ group than in the
CBV-IgM*/CMV-1gM~ group (41.4% vs 69.5%). As
shown in Fig.2, in the first 2 posttransplant years there
was a significant increase in ab titers (M) against all
EBYV antigens tested in the whole recipient population.
Both preoperative EBV ab-negative recipients who re-
ceived kidneys from EBV-infected donors experienced
primary infections. Table 4 demonstrates the ab devel-
opment as well as the clinical signs. Both donors were
EBV-CA-IgG* and CMV-IgG*. Both recipients experi-
enced primary EBV and CMV infections. Interestingly
in both recipients, EBV abs could be detected earlier
than CMV abs. Only 1 recipient developed EBV-CA-
1gM abs. The first time EBV abs could be detected was
at post-KTx day 16 (case 1) and 58 (case 2). In contrast
to recipient 1 who died as a result of severe complica-
tions, recipient 2 is still alive after intensive therapy.
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Table 2 Frequency of associ-
ated findings and therapettic
interventions. Fever, elevated

Findings. therapies

EBV-CA-IgM*/CMV-1gM~

EBV-CA-IgM*/CMV-IgM*

aminotransferases, and deterio- Percentage Percentage
ration of graft function were —
the most frequent signs. In the ~ Findings
EBV'/CMV" group there were Fever : 17 74 17 39
significantly more rejection Lymph node eplargement ! 4 ! 3
therapies than in the EBV*/ Leukocytopenia 3 13 7 A
CMV- group [EBV-CA-IgM Leukocytosis _ ‘ 3 13 6 21
IgM antibodies (abs) against Hypogammaglobulinemia 7 30 8 8
EBYV capsid antigens, CM V- Pharyngitis . 3 13 1 3
IgM TgM abs against cytomega- Elevated g{nmotransferases 13 57 11 38
lovirus (CMV), ATG antithy- Pneumon}tls 6 26 4 14
mocyte globulin] ; NeLquloglgal symptoms 1 4 2 7
. Deterioration of graft function 6 26 18 62
Therapeutic interventions
Antibiotics 9 39 13 45
Acyclovir 4 17 7 24
Immunoglobulins i.v. 7 30 6 21
CMV prophylaxis {Cytotect) 5 22 16 55
CMYV therapy (ganciclovir) 11 48 16 55
Rejection therapy
Prednisolone bolus S 22 16 55
ATG therapy 1 4 4 4
OKTS3 therapy 1 4 3 0
3&':1 y3 Esg{,‘fcc‘f;‘_vfgﬁ?‘;ggpre Severity of EBV disease EBV-CA-IgM* (n = 52/176)
CMV-IgM recipients. Severity Group 1 Group 11
of post-KTx disease EBV-CA-IgM*/CMV-IgM™ (n = 23) EBV-CA-igM*/CMV-IgM* (1 = 29)
Asymptomatic 3(13%) 2(6.9%)
Mild (1-3 points) ]?(56 5%) 10 (34.5%)
Moderate (4-6 points) 6 (26.1%) 15(51.7%)
Severe (> 7 points) 1(4.3%) 0
Lethal 0 2(6.9%)

Table 4 Two cases of primary EBV infection after kidney trans-  kidney cell tumor (in own kidney leading to nephrectomy); at pre-
plantation. Outcome of case 1: superinfection, elevated transami-  sent doing well (EA-IgG 1gG abs against early antigen, EBV-NA-
nases, fever. pneumonitis, stupor, exitus letalis. Outcome of case 2:  7gG IgG abs against nuclear antigen)

rejection, leukopenia, thrombocytopenia, elevated transaminases,

Date CA-IgM  CA-IgG EA-IgG EBV-NA-IgG  CMV-IgM CMV-1gG AU/
Case 1
Donor 4 Feb 1995 0 1:160 0 1:160 ) 29
Recipient 4 Feb 1995 0 0 0 0 ® ¢
Recipient 20 Feb 1995 0 1:160 1:20 0 ® ®
Recipient 30 Mar 1995 0 1:160 1:20 0 + 47
Case 2
Donor 24 Oct 1994 0 1:640 0 1:160 ¢ > 250
Recipient 24 Oct 1994 0 0 0 0 @ @
Recipient 22 Dec 1994 0 1:160 1:20 0 ) 19 (Cytotect)
Recipient 16 Mar 1995 >1:32 1:160 1:20 0 + 114
Recipient 27 Jul 1995 1:32 >1:1280 0 0 + 237




EBV-EARLY ANTIGEN-IgG

50 -

|

EBV-CAPSID ANTIGEN-IgG

2000

A: Pre Kix

B: Post Ktx (Discharge, day 32)
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Fig.2 Development of antibody titers (geometric mean) against
different EBV antigens

Discussion

Reports from the literature show that EBV is responsi-
ble for a spectrum of diseases after organ transplanta-
tion, including asymptomatic seroconversion [20] and
oropharyngeal shedding [2, 17], febrile infectious mono-
nucleosis-like illnesses [13]., pneumonitis [3], and lym-
phoproliferative diseases [13]. In 1988 Ho et al. [8] de-
scribed 20 cases of PTLD in 1467 transplant recipients
in Pittsburgh from 1981-1985. The frequency of occur-
rence in adults was 0.8 % and this declined after 1983 co-
incidentally with the introduction of CyA monitoring.
Patients who underwent primary EBV infection were
at great risk of developing PTLD [7]. However, the ma-
jority of adults were EBV seropositive. In Pittsburgh.
92% of the adult transplant population had serological
evidence of previous infection; in our recipient group it
was 98.6 % . According to Straus et al. [21] EBV-associ-
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ated PTLD occur in 1-3% of bone marrow, kidney, or
liver transplant recipients, but in 5-10% of heart or
heart-lung transplant recipients. The intense immuno-
suppression in these patients may allow outgrowth of
EBV-infected B cells. After the addition of OKT3 to
EBV-infected peripheral blood lymphocytes, Ren and
Chan [18] reported a markedly increased efficiency of
B cell transformation. Thus, a major risk factor and
probably a condition sine qua non for development of
PTLD is the intense immunosuppression [6]. Besides
the PTLD, the overall morbidity due to EBV infection
after KTx has not received as much attention as morbid-
ity due to CMV infection [7]. This seems unjustified be-
cause Ho et al. [8] reported on an infection rate among
seropositive recipients (kidney, liver, heart, heart-lung;
n = 134) of 33%. Interestingly, in 199 pretransplant se-
ropositive KTx recipients we found an EBV infection
rate of 31.6 % (Fig.2; 63 out of 199)}.

A detailed analysis of clinical signs associated with
the infection revealed, besides asymptomatic courses,
a viral syndrome with fever, elevation of aminotransfe-
rases, hypogammaglobulinemia, accompanying bacteri-



S124

al infections, and changes in leukocyte counts and dif-
ferential blood picture. It seems of great importance,
that in some patients the EBV infection was associated
with a deterioration of graft function. In accordance
with Ho et al. [7], in our patients CMV may have
played a role in some of these viral illnesses, but we
have 23 patients in whom no CMYV infection could be
documented. With respect to the graft function, it
seems obvious that the double viral infection was asso-
ciated with rejection-like pictures at a much higher fre-
quency. In our patients, symptoms of viral infection
and rejection episodes were the predominant signs of
EBV infection but not PTLD. This could causally
have to do with the fact that we avoided excessive im-
munosuppression, which included low AZA dose, low
CyA dose and an intensive CyA monitoring, and the

application of single-shot (instead of long-term) ATG
induction. In addition, 34 out of 52 EBV-IgM" patients
received human gammaglobulins for CMV prophylaxis
or hypogammaglobulinemia.

Recently Nadal et al. [14] reported that human im-
munoglobulin preparations may exert a beneficial treat-
ment potential for EBV-induced lymphoproliferation in
immunosuppressed patients. Besides this, 27 out of
52 recipients received ganciclovir (for CMV) and 11
out of 52 recipients received acyclovir (for herpes vi-
rus-like symptoms). Both drugs also exert a positive ef-
fect in EBV infections. In summary, the data from the
literature as well as our data point out the importance
of EBV infection after KTx. Therefore, as well as the
post-KTx CMV monitoring EBV monitoring should
definitely belong in the follow-up checks.
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