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Abstract

Epstein-Barr virus is associated with a wide range of clinically relevant diseases - from infectious
mononucleosis to malignant diseases of epithelial and lymphoid origin. The use of serological markers,
such as predictors of malignant disease or the detection of viral reactivation, are debatable and unsupported
by many studies. The purpose of this study is to establish positivity in the anti-EA (D) IgG test in patients
with haematological diseases as a possible marker for viral reactivation.

We examined 91 patients with haematological diseases (acute leukemias and non-Hodgkin‘s lym-
phomas, including chronic lymphocytic leukemia), of which 54.9% (95% CI: 44.2-65.2) were male. The
age range was from 1 to 83 years, with predominance of older patients. Patients were tested for anti-EA
(D) IgG with tests of Euroimmun, Germany. The patients positive for anti-EA (D) IgG were also tested for
EBV-DNA.

We found 13.2% (95% CI: 6.2 -20.1, n = 12) positive for anti-EA (D) IgG. Patients with non-Hodgkin
lymphomas predominated (23.1% 95%CI: 11.1-39.3, n=9). Two of the patients were in a gray zone. All
positive patients were over 60 years of age.

The positive anti-EA (D) IgG samples represent a small proportion of the investigated patients with
predominance in those with non-Hodgkin’s lymphomas.

Based on our previous experience and the results of this study, we consider that the use of anti-EA (D)
IgG are not sufficiently reliable in defining EBV reactivation in these patients.

Keywords: Epstein-Barr virus, anti EA (D) IgG, leukemias, non-Hodgkin‘s lymphomas.

Pe3rome

Epstein-Barr BUPYCHT ce acolMUpa ChC IIUPOK CHEKTHP OT KIMHUYHO 3HAYUMHU 3a00JISIBAaHUS - OT
NO0OOKAYECTBEHO MPOTHYAIIa MHPEKIMO3HA MOHOHYKJIEO03a 10 MaJUTHEHU 3a00JIIBaHUS OT CMUTENICH U
num¢ouieH npousxo. M3non3pane Ha cepoOrHYHU MapKEPH, KaTO MPEAUKTOPH HAa MAJIUTHEHO 3200 1sIBaHE
WM 32 YCTaHOBSIBAaHE HAa BUPYCHA pPEaKTHUBALIMA Ca JTUCKYTAOWIHHU U HETIOJKPENEH! C MHOTO IIPOYYBaHUSI.
Ilenra Ha TOBa mMpoydBaHE € da ycTaHOBUM Mo3uTHBHOCT B anti-EA (D) IgG Tecta mpu manueHTH C
XEMaTOJIOTMYHHU 3a00JI5IBaHuUs, KaTO €BEHTYyaJIeH MapKep 3a BUPyCHA peaKTHUBaLUs.

N3cneaBaxme 91 manueHTH ¢ XeMaTOJNOTMYHU 3a00JsBaHUsl (OCTPU JIEBKEMUU U HEXOIKKUHOBH
TUM(OMH, BKJI. XPOHHYHA JTUMQOLUTHA JeBKeMHs), OT Kouto 54.9% (95%Cl:44.2-65.4) wmbxe.
Bb3pacroBust nuanason e 1 r. - 83 1, ¢ npeoOiiajaBaHe Ha MO-Bb3pacTHUTE nauueHTH. [lanuenture ca
nzcnensanu 3a anti-EA (D) IgG ¢ tectoBe Ha Euroimmun, Germany. [To3utuBuute anti-EA (D) IgG
MAIUEHTH OsXa TECTBAaHU CPABHUTENHO 3a omnpenensHe Ha EBV-DNA.

Hammre nanau mokassar 13.2% (95%CI:6.2-20.1, n=12) nonoxwutennu 3a anti-EA (D) IgG, c mpe-
obmanaBane Ha nanuentute ¢ HexomkkunoBu mumdomu (23.1%; 95%CI:11.1-39.3, n=9). IIpu aBama ot
MALMEHTUTE PE3YITATUTE Ca B CHBA 30HA. BCUUKM MOJIOKUTEIHY NTALMEHTH ca BbB Bb3pacT Haj 60 .
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[Tonoxxurennure antu-EA (D) IgG nmpobu npeacTapisiBaT Majka 4acT OT U3CIEABAHUTE MAIIUCHTH.
[IpeobnagaBar cayyante ¢ HEXOKKUHOBH TuMpomu. Bb3 0CHOBA Ha MPEAUIIIHUS HU OMUT U PE3YJITaTUTE
OT TOBa MpOy4YBaHE cuuTame, 4ye u3noisBaHeTo Ha aHTU-EA (D) IgG, He e mocTarbuHO HAACKIHO 3a
ycraHoBsBaHe Ha EBV peaktuBanus npu tazu rpyna naiudeHTH.

Introduction

The Epstein-Barr virus (EBV) is a DNA virus
which, after primary infection, persists in B lym-
phocytes. This determines the possibility of reac-
tivation, especially in immunocompromised and
immunosuppressed patients. As a result of multiple
studies, EBV has been associated with a number of
oncogenic diseases in humans (Cohen, 2000).

Usually, the diagnosis of primary infection is
based on the detection of a combination of serolog-
ical markers (anti-VCA IgM/IgG and anti-EBNA 1
IgG) (De Paschale, Clerici, 2012). Viral reactiva-
tion, however, remains a major challenge for lab-
oratory diagnostics and there are still no uniform
criteria for EBV positivity.

Polymerase chain reaction (PCR), particular-
ly in immunocompromised patients, is considered
to be the best option (Brengel-Pesce et al., 2002;
Holmes et al., 2002), but it is not routinely used in
the diagnostics of EBV reactivation in our coun-
try due to the high cost. Based on a literature re-
view, we tried to establish a serological marker that
could be used as initial screening for viral reactiva-
tion. Some authors have detected reappearance of
anti-VCA IgM , but in a small (5.8%) percentage
of cases (Obel et al., 1996). Others have found an
increase in the amount of anti-VCA IgG (Rahman
et al., 1991), seroconversion of anti-EA IgM, con-
comitant anti-EA IgM and anti-EBNA1 IgG sero-
positivity (Obel et al., 1996), quantitative determi-
nation of anti-EA in paired serum samples (Wohl-
rabe et al., 1989).

The aim of this study was to establish posi-
tivity in the anti-EA (D) IgG test in patients with
haematological diseases as a possible marker for
viral reactivation.

Materials and Methods
Study population

Ninety-one patients with hematological dis-
eases (acute leukemia and non-Hodgkin’s lympho-
mas including chronic lymphocytic leukemia) were
investigated for anti - EA (D) IgG, of them 54.9%
(95%CI: 44.2-65.4) were male. The average age
was defined as 50.7 years (SD £ 19.96; range of
1 - 83 years).

Anti-VCA IgM/IgG data were available for
anti-EA (D) IgG positive patients only. Serological

233

samples were examined once without monitoring
of dynamic changes.

Methods

1. Serological methods

Indirect ELISA was used for anti-EA (D) IgG
and anti VCA IgM/IgG. When calculating the IgM
results, the semi-quantitative method was applied:
Ratio = Extinction of the sample/Extinction of cal-
ibrator. Positive samples had a ratio > 1.1; negative
samples had a ratio < 0.8; and ratios between 0.8
and 1.1 were considered borderline. For IgG, the
quantitative method for defining positive and nega-
tive samples was used by constructing a calibration
curve (Cal 1 =200 RU/ml, Cal 2 =20 RU/ml, Cal 3
=2 RU/ml, where RU/ml is relative units/ml). Pos-
itive results were > 22 RU/ml; negative samples <
16 RU/ml; and borderline results were between 16
and 22 RU/ml.

2. PCR methods

DNA was extracted from 150 pl plasma using
Kit Ribo Virus (Sacace Biotechnologies S.r.l.,
Como, Italy). Amplification was performed with
EBV Real-TM Quant (Sacace Biotechnologies
S.tl., Como, Italy) following the standard
manufacturer’s instructions in reaction volumes of
25ul and using the QuantStudio Dx Real-Time PCR
Instrument (Thermo Fisher Scientific, Waltham,
MA USA). The target amplification region is the
latent membrane protein (LMP) gene of EBV and
the sensitivity of the kit is reported to be > than 200
copies/ml with a linear range of 500-10° EBV DNA
copies/ml.

3. Statistical methods

Proportion, confidence intervals, average
age, and standard deviation were calculated. We
used chi square test to compare the data. Values of
p < 0.05 were considered statistically significant.

Results

Of the patients investigated for anti-EA (D)
IgG, more than half (57.1%) were with acute leu-
kemia and most notably with acute myeloid leu-
kemia (Fig. 1).

Positive results were found in 13.2% of the
patients (95% CI: 6.2-20.1, n=12), with the high-
est proportion of patients with follicular lympho-
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Fig. 1. Distribution of the patients depending on the histological variant

ma - 50.0%, who represented, however, a very
small proportion of the patients studied (Table 1).
Overall, positive results prevailed in patients with
non-Hodgkin’s lymphomas, unlike patients with
acute leukemia (p = 0.03). For two of the patients
the results were in the gray area. All positive results
were in patients over 60 years of age. Those who
were anti-EA (D) IgG positive were also anti-VCA
IgG (+) / anti-VCA IgM (-).

The patients positive for anti-EA (D) IgG
were also tested for EBV-DNA. In three of the
samples with NHL (2-CLL, 1-FL) EBV-DNA was
detected. The viral load was below 500 copies/ml
(Table 2).

Discussion

While in immunocompetent individuals the
primary goal is to identify the type of infection —
whether it is primary or past, or to rule it out (Gért-
ner et al., 2003), in immunocompromised individu-
als the diagnosis is mainly related to early detection
of viral replication, which is of high prognostic val-
ue (Girtner et al., 2000).

Table 1. Characteristics of the patients positive for
anti EA (D) IgG

Subtype N, (%) | +anti- EA (D),
n (%)

DLBCL 16 (17.6)
FL 2(2.2) 1 (50.0)
HLL 20 (22.0) 8 (40.0)
Peripheral T cell |1 (1.1)
ALL 14 (15.4)
AML 38 (41.8) 3(7.9)
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The early antigen (EA) complex is expressed
during the lythic phase of the EBV life cycle and the
antibodies against EA (D) of the IgG class appear
in the course of primary infection in some patients.
Typically, titres increase in the first 3-4 weeks and
remain steady for about 3-4 months. Their detec-
tion is also associated with the reactivation of the
infection due to impaired immune system control
on viral replication (De Paschale and Clerici, 2012).

The patients tested for anti-EA (D) IgG in
this study exhibited no evidence of primary infec-
tion. Although anti-EA (D) IgG are positive up to 3
months after the onset of symptoms, in some cases
they can be detected years later (De Paschale and
Clerici, 2012).

Anti-EA (D) IgG have been subject of anoth-
er study of ours, in which patients with infectious
mononucleosis, non-Hodgkin‘s and Hodgkin‘s
lymphomas, and other haematological diseases
were tested. The highest percentage (55.6%) of
positive results was detected in patients with pri-
mary infection. In the remaining patients, the pos-
itive results were close to those found in this study
(8.5%).

Immunocompromised patients have dysfunc-
tion in the production of antibodies, which may
lead to atypical serological profiles (Wagner et al.,
1992). Molecular biological methods and especial-
ly Quantitative Real-time PCR are the methods of
choice since viral load determination can be useful
to identify those at high risk of developing compli-
cations caused by EBV (Brengel-Pesce et al., 2002;
Holmes et al., 2002).

EBV-DNA was found in 25.0% of the posi-
tive patients in the serological test. A limitation in
our study is the lack of PCR data for the anti-EA
(D) IgG negative patients.



Table 2. Patients with detectable EBV-DNA

No Diagnosis anti- EA (D) EBV-DNA
141 CLL 162.5 RU/ml 50 ¢/ml

1012 FL 42.1 RU/ml 228 ¢/ml

1239 CLL 65.6 RU/ml 32 ¢/ml

Conclusion

Based on the results obtained in this study,
we believe that a single anti-EA (D) IgG test is not
a convincing marker for detection of viral reactiva-
tion in patients with haematological diseases.
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