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Reliable real-time quantitative PCR assays to measure
Epstein-Barr virus (EBV) DNA load (EBV) are useful
for monitoring EBV-associated diseases. We evaluated
a new commercial kit , EBV R-gene Quantification kit
(Argene, Varilhes, France) to quantify EBV DNA load
in whole blood. Assay performance was assessed with
two PCR platforms (LightCycler 2.0 and SmartCycler
2.0) and three commercial DNA extraction methods.
The assay was compared with our in-house real-time
EBV PCR using samples from the Quality Control for
Molecular Diagnostics 2006 EBV proficiency program
and using 167 whole-blood specimens from individu-
als with infectious mononucleosis, from transplanted
or HIV-infected patients, and from EBV-seropositive
healthy carriers. The EBV R-gene assay was sensitive
to 500 copies of EBV DNA per milliliter of whole blood
with the two PCR platforms and the three extraction
methods and was linear across 4 orders of magnitude.
Intra- and interassay coefficients of variations were
less than 20%. Nine of 10 samples tested with the EBV
R-gene were in agreement with the expected qualita-
tive results of the Quality Control for Molecular Diag-
nostics 2006 EBV proficiency program, and 7 of 10
samples were within �0.5 log units of the expected
quantitative values, with discrepant results mostly ob-
served for low viral load (ie, <1000 copies/ml). In the
clinical specimens, the correlation between the R-
gene assay and the in-house PCR was high (r � 0.92).
In conclusion, the EBV R-gene assay accurately as-
sesses the EBV DNA load in whole blood of patients
with various forms of EBV infections. (J Mol Diagn

2008, 10:78–84; DOI: 10.2353/jmoldx.2008.070054)

The Epstein-Barr virus (EBV), a ubiquitous human �-her-
pesvirus, is the etiological agent of infectious mononu-
cleosis (IM), a self-limited lymphoproliferative disease,
and is also associated with lymphoid or epithelial malig-
nancies both in immunocompetent and immunosup-
pressed individuals.1–3 The reliable measurement of the
EBV DNA load in the blood using real-time quantitative
PCR assays is a useful marker in the clinical management
of the EBV-associated posttransplantation lymphoprolif-
erative diseases (PTLDs).2,4 More recently, EBV DNA
load measurement in blood also appears to be a poten-
tially helpful tool for monitoring other EBV-associated
cancers such as nasopharyngeal carcinoma, AIDS-asso-
ciated lymphoma, and Hodgkin’s disease.5–8 EBV DNA
load measurements may also provide characterization of
the natural history of IM.9,10 However, an appropriate
standardization of EBV DNA load measurement is still
needed to accurately establish the predictive value of
EBV DNA load in specific clinical situations.

The use of unfractionated whole blood in diagnostic
settings could be a first step toward standardization of
EBV DNA load quantification. Indeed, this specimen
combines all blood compartments that may harbor EBV,
and it best reflects the absolute viral burden in the pa-
tient’s circulation.11,12 The automation of the nucleic acid
purification step before real-time PCR amplification could
also simplify and improve the reproducibility of EBV DNA
load measurement.11,13 Because the availability of a va-
riety of in-house PCR assays using different real-time
PCR platforms and software may challenge the standard-
ization of EBV DNA load quantification, the development
of a versatile commercial PCR amplification assay is an-
other important step in providing clinical laboratories with
reliable diagnostic tools.

The aim of this study was to evaluate the performance
characteristics of a recently available commercial quan-
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titative real-time PCR assay: the EBV R-gene Quantifica-
tion kit (EBV R-gene assay; Argene SA, Varilhes, France)
for EBV DNA load measurement in whole-blood samples.
The sensitivity, specificity, and reproducibility of this as-
say were first assessed with different PCR platforms and
with different DNA extraction methodologies. The perfor-
mance characteristics of this assay were then compared
with those of our in-house PCR14,15 using the Quality
Control for Molecular Diagnostic 2006 EBV Proficiency
panel (EBV QCMD 2006) and 167 clinical specimens
from immunocompetent and immunosuppressed individ-
uals with various forms of EBV infections.

Materials and Methods

Study Design

The sensitivity of the EBV R-gene assay was assessed
with serial dilutions of an EDTA whole-blood sample
tested as positive for EBV DNA with our in-house PCR
and then diluted in EDTA whole blood tested as negative
for EBV DNA and EBV antibodies (ie, negative for anti-
Epstein-Barr nuclear antigen and anti-viral capsid anti-
gen IgG antibodies). After manual DNA extraction with
the QIAamp DNA Blood mini kit (Qiagen, Hilden, Ger-
many), each dilution was tested six times on two different
PCR platforms [SmartCycler 2.0 (Cepheid, Sunnyvale,
CA), and LightCycler 2.0 (Roche Diagnostics, Mannheim,
Germany)]. The specificity of the EBV R-gene assay was
tested with two PCR platforms after manual DNA extrac-
tions from American Type Culture Collection (Rockville,
MD) or wild strains of human herpesviruses (HSV1, HSV2,
VZV, CMV, HHV6, HHV7, and HHV8), human polyomavi-
ruses (JC virus and BK virus), and adenovirus 12.

The second step in evaluating the EBV R-gene assay
assessed the intra- and interassay variations using the
SmartCycler 2.0 PCR platform after manual or automated
DNA extraction. Five EBV DNA-positive whole-blood
samples ranging from 500 to more than 100,000 EBV
DNA copies/ml (as determined by our in-house PCR as-
say) were tested after manual (QIAamp DNA Blood mini
kit) or automated extraction [Qiagen BioRobot EZ1 Sys-
tem (Qiagen) or the MagNAPure compact instrument
(Roche Molecular Biochemicals, Indianapolis, IN)]. Each
sample was tested in six replicates from extraction to
amplification in the same experiment, and this was re-
peated in six independent experiments.

The last part of the validation process compared the
performance of the EBV R-gene assay after MagNa-
PureLC-extraction and with the SmartCycler 2.0 to our
in-house quantitative real-time PCR based on MagNA-
PureLC extraction coupled with the LightCycler 2.0. For
this purpose, methodologies were applied to the EBV
QCMD 2006, which is sponsored by the European Soci-
ety for Clinical Virology and the European Society for
Clinical Microbiology and Infectious Diseases (the 10
panel samples were constructed by diluting electron mi-
croscope-counted viral particles in plasma). Among the
150 whole-blood clinical specimens randomly selected
(these specimens were routinely sent to our institution for

EBV DNA load measurement), 42 were obtained from
patients with allogenic stem cell transplantation, 78 from
solid organ transplant recipients (37 kidney, 24 liver, 14
lung, and 3 heart transplants), 6 samples from patients
with clinically and serologically proven IM (ie, presence
of IgM and IgG anti-viral capsid antigen antibodies and
lack of anti-Epstein-Barr nuclear antigen antibodies), 17
samples from HIV-infected patients tested as EBV sero-
positive but without detectable EBV-associated disease,
and finally 7 samples from voluntary EBV-seropositive
healthy laboratory workers. Seventeen additional sam-
ples were obtained during the follow-up of two allogenic
stem cell transplant recipients treated with anti-CD20
monoclonal antibodies, one for a biopsy-proven PTLD
and the other for a rapid increase in EBV DNA load after
graft-versus-host disease treated with anti-thymocyte
globulins. Whole-blood samples were stored at �80°C
until used for DNA isolation; two aliquots of whole blood
were made to avoid further freezing and thawing. The
local ethics committee approved the study.

DNA Isolation

DNA from 200 �l (except for EZ1 system, 350 �l) of whole
blood was purified by one manual extraction using the
QIAamp DNA Blood mini kit and by two robotic worksta-
tions: using the MagNAPure Compact instrument (Mag-
NAPure Compact Nucleic Acid Isolation kit I) following
the DNA isolation high-performance protocol and using
the Qiagen BioRobot EZ1 System (following EZ1 DNA
blood 350 �l protocol), according to the manufacturer’s
instructions. Two hundred microliters of whole blood were
used with the MagNAPure LC instrument (MagNAPure
LC Isolation kit I). The extracted DNA was eluted with 100
�l of elution buffer before the PCR reaction.

Quantitative Real-Time PCR

Blood specimens were run by the in-house quantitative
real-time PCR assay and by the EBV R-gene assay. Both
methods amplify a highly conserved region in the thymi-
dine kinase (BXLF1) gene using similar primers, as pre-
viously described for the in-house method.14

EBV R-gene assay is based on the detection of the
amplified product with a TaqMan probe. Each sample is
amplified with both the amplification premix and the inhi-
bition control premix. Amplification premix contains EBV
primers and dual-labeled probe (5�-FAM/3�-TAMRA). In-
hibition premix contains all necessary reagents to show
potential inhibition of amplification: target DNA, primers,
and dual-labeled probe (5�-FAM/3�-TAMRA). Each sam-
ple, and water as reference, was amplified with inhibition
premix. After amplification, threshold cycle value of each
sample was compared with reference value: If the differ-
ence was more than two cycles, the sample was consid-
ered as inhibited and had to be extracted again. PCR
was performed in a 25-�l volume containing 15 �l of the
amplification premix or inhibition premix and 10 �l of
standard or sample DNA. A range of four quantification
standards, sensitivity control, inhibition control, and neg-
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ative control are supplied in the kit. The quantification
standard is a composite plasmid containing a sequence
that can be recognized by the primers, with thermody-
namics (GC content, size, and melting temperature) sim-
ilar to those of the amplified target.

The in-house PCR assay is based on detecting the
amplified product with LightCycler hybridization probes
(fluorescein, LC640). The PCR was performed in a Light-
Cycler instrument (Roche Diagnostics) as described pre-
viously.14 EBV DNA was quantified using a serial 10-fold
dilution of DNA extracted from Namalwa cells containing
two integrated copies of EBV genome per cell. This
method was able to detect 10 copies per reaction of EBV
DNA. To monitor the whole process from isolation of
nucleic acids to real-time detection, a universal internal
control was used. This internal control sample consisted
of a native DNA of coliphage PhiX174, which was added
to the original clinical sample at a final concentration of
10,000 DNA copies/ml, equivalent to a threshold cycle
value of approximately 30 in the real-time detection sys-
tem used. A fragment of 298 bp of the PhiX174 was
amplified using the primer set (position 4896 to 5194)
upstream sequence IC1, 5�-CCCATCGCAGTTCGCT-3�/
down-stream sequence IC2, 5�-AGCACTCCGTGGA-
CAGA-3� and the FRET hybridization probes 5�-ACTTC-
CCAAGAAGCTGTTCAGAATCAG-fluorescein-3�/5�-Red
705-ATGAGCCGCAACTTCGGGA-3�. The primers and
probes were designed by LightCycler probe software
(Roche Diagnostics).

Ten microliters of DNA sample were subjected to PCR
with both methods, and the results are given in log copies
per milliliter of whole blood.

Statistics

Data were analyzed using the SPSS 11.0 software for
Windows (SPSS, Inc., Chicago, IL). The intra- and inter-
assay variations of the EBV R-gene kit were evaluated
with descriptive statistics. The correlation between EBV
DNA loads obtained by the EBV R-gene assay and the
in-house PCR assay was calculated with Spearman’s
correlation test.

Results

Sensitivity, Specificity, and Reproducibility of the
EBV R-Gene Assay

Figure 1 shows that, after a manual DNA extraction, the
EBV R-gene assay used with both PCR platforms de-
tected all six replicates of specimen containing 10 copies
of EBV DNA per reaction. This result corresponds to a
limit of detection of 500 copies EBV DNA/ml whole blood
(when using 200 �l of input sample volume and 10 �l of
the 100-�l elution volume for the PCR). In this experiment,
combining the EBV R-gene assay with the SmartCycler or
with the LightCycler PCR platforms detected the repli-
cates containing five copies per reaction (ie, 250 copies/
ml) in four and two of the six cases, respectively (Figure
1). Using the standards provided by the manufacturer,

the R-gene assay was linear from 500 to 5 million copies/
ml. No cross-reaction was observed on the two PCR
platforms with the other herpesviruses or with JC virus
and BK virus or adenovirus.

The intra-assay variability of the quantification kit plus
the extraction step was evaluated using five EBV DNA-
positive whole-blood samples ranging from less than 500
to more than 100,000 EBV DNA copies/ml. As shown in
Table 1, depending on the EBV DNA load, the coeffi-
cients of variation (CV) ranged from 0.56 to 18.31% with
the QIAamp DNA Blood mini kit extraction, from 2.13 to
19.29% with the MagNAPure compact instrument, and
from 0.58 to 10.65% with the BioRobot EZ1 System. With
the three DNA extraction methods, the highest variability
was observed with the lowest template concentration.
The interassay variability was determined by repeating
the above experiment in six independent PCR runs. In
this experiment, the CV varied from 0.60 to 11.77% with
the QIAamp DNA Blood mini kit extraction, from 2 to
12.49% with the MagNAPure compact instrument, and
from 0.66 to 13.82% with the BioRobot EZ1 System, again
with the highest variability observed within the lowest
template concentrations (Table 1).

Results of the EBV Quality Control for Molecular
Diagnostic Proficiency Panel 2006 with the EBV
R-Gene and the in-House EBV PCR Assays

Table 2 depicts the respective performance of the EBV
R-gene assay and the in-house EBV PCR assay when
tested with the EBV QCMD 2006 after automated DNA
extraction. Nine of 10 and 10 of 10 were found in agree-
ment with expected qualitative results with EBV R-gene
and in-house PCR, respectively. The viral load of the
discrepant sample is 250 copies/ml, below quantification
range of both techniques. With the EBV R-Gene Quanti-
fication kit, 7 of 10 samples were found to be within �0.5
log units of the expected results. The three remaining
samples showed more than 1 log difference with the
expected results: two samples, with expected results at 3
and 3.70 log copies/ml, were measured at 1.40 and 2.57
log copies/ml, and one sample, with an expected result at
2.40 log copies/ml, was found to be negative. When the
in-house EBV PCR assay was used, 8 of 10 samples were
found to be within �0.5 log units of the expected result.

Figure 1. Analytic sensitivity of the EBV R-gene assay with two different PCR
platforms. The EBV R-gene assay used with both PCR platforms, after manual
extraction, detected all six replicates of specimen containing 10 copies of
EBV DNA per reaction.
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The two remaining samples showed a difference lower
than 1 log with the expected results.

Comparison between the EBV R-Gene and the
in-House PCR Assays in Clinical Specimens

Among the 150 samples tested, no PCR inhibitor was
detected by the internal controls of both assays. We
detected 127 (84.6%) and 128 (85.3%) specimens as
positive with the EBV R-gene assay and the in-house PCR
assay, respectively. Both assays showed the same per-
centages of EBV DNA detection in the allogenic stem cell
transplant recipients, solid organ transplant recipients,
HIV-infected individuals, and the patients with IM: 86, 91,
76, and 100%, respectively (Table 3). Only one of seven
and two of seven of the EBV-seropositive healthy labora-
tory workers gave positive results with the EBV R-gene
assay and the in-house PCR assay, respectively. Twenty
samples were negative with both methods. Three sam-
ples were positive with our in-house PCR assay and
negative with the EBV R-gene assay, whereas two other

samples were positive with the EBV R-gene assay and
negative with the in-house PCR assay. The five discrep-
ant results corresponded to low EBV DNA loads (range, 2
to 2.88 log copies/ml; mean EBV DNA load of discrepant
results, 2.69 log copies/ml). Overall, the logarithmic linear
correlation between the two assays was high (r � 0.92;
P � 0.0001) (Figure 2). Figure 3 presents EBV DNA
monitoring in two allogenic stem cell transplant recipients
treated with anti-CD20 monoclonal antibodies and con-
firms the good correlation between the two assays during
the follow-up of these two patients.

Discussion

A wide variety of in-house quantitative real-time PCR
assays has been described for the measurement of EBV
DNA loads.16,17 Although these assays have been dem-
onstrated individually to be of good diagnostic value,
many clinical laboratories have no access to these “home
brew” PCR assays. Moreover, the numerous in-house

Table 1. Intra- and Interassay Reproducibility of the EBV R-Gene Quantification Kit in Whole-Blood Samples after Three
Different Extraction Methods*

Samples†

Manual DNA extraction‡ Automated DNA extraction 1 Automated DNA extraction 2

Mean of viral load
(log copies/ml) CV (%)

Mean of viral load
(log copies/ml) CV (%)

Mean of viral load
(log copies/ml) CV (%)

Intra-assay reproducibility
1 2.10 18.31 2.09 18.04 1.90 10.65
2 2.78 6.53 2.60 19.29 2.75 10.14
3 3.18 5.15 3.17 5.18 2.82 5.19
4 4.65 1.35 4.58 2.13 4.47 3.37
5 6.29 0.56 5.92 4.64 6.04 0.58

Interassay reproducibility
1 2.03 11.77 1.86 9.52 2.00 13.82
2 2.73 6.55 2.69 12.49 2.68 7.43
3 3.15 4.82 3.12 8.76 3.04 4.86
4 4.63 0.60 4.50 4.70 4.55 0.86
5 6.23 1.04 5.89 2.00 6.11 0.66

*Experiments were conducted in six replicates and repeated in six independent PCR runs.
‡Manual DNA extraction, QIAamp DNA Blood mini kit; automated DNA extraction 1, the MagNAPure compact instrument; automated DNA extraction

2, Qiagen BioRobot EZ1 System.
†Sample 1 � 500 copies/ml, 500 � sample 2 � 1000 copies/ml, 1000 � sample 3 � 10,000 copies/ml, 10,000 � sample 4 � 100,000 copies/ml,

sample 5 � 100,000 copies/ml, as determined by in-house PCR.

Table 2. Results of the QCMD 2006 Epstein-Barr Virus Proficiency Program

Sample no.

Viral load (log copies/ml)

QCMD expected
results R-gene assay

Delta log (R-gene �
QCMD)*

In-house
PCR

Delta log (in-house �
QCMD)*

EBV06-01 3.00 3.05 0.05 2.89 �0.11
EBV06-02 4.00 3.51 �0.49 3.61 �0.39
EBV06-03 2.40 Negative ND† (2.10)‡ �0.30
EBV06-04 2.00 (1.58) �0.42 (1.81) �0.19
EBV06-05 3.40 2.93 �0.47 3.09 �0.31
EBV06-06 3.00 (1.40) �1.60 (2.33) �0.67
EBV06-07 2.40 2.51 0.11 (1.69) �0.71
EBV06-08 3.70 2.57 �1.13 3.58 �0.12
EBV06-09 Negative Negative ND Negative ND
EBV06-10 2.70 (2.48) �0.22 (2.39) �0.31

*Delta log, the log copies/ml difference between R-gene or in-house PCR assays and QCMD panels.
†ND, not determined.
‡Values in parentheses are below the limit of quantification of both tests.
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quantitative real-time PCR assays impair the direct com-
parison of EBV DNA load results from different laborato-
ries. Therefore, the development of reliable, commercially
available PCR assays may improve the accessibility and
the feasibility of the EBV DNA load measurement.18–21

This study assessed the performance characteristics
of the EBV R-gene Quantification kit for EBV DNA load
measurement in whole-blood samples. Using whole-
blood specimens, in all cases, the EBV R-gene assay
detected 10 copies of EBV DNA per reaction, corre-
sponding to a sensitivity of 500 copies EBV DNA/ml
whole blood. This sensitivity of EBV R-gene assay was
uniformly observed after manual or automated DNA ex-
traction and with the two different PCR platforms. The
detection of specimens containing fewer than 500 copies
EBV DNA/ml whole blood was occasionally observed
with both PCR platforms and considered as below the
limit of quantification. Whatever the extraction method
used, the reproducibility and repeatability of the R-gene
assay were good with CVs less than 5% for high EBV
DNA load (�4 log copies/ml) and less than 20% for lower
EBV DNA load (�3 log copies/ml). This first set of data
indicates that the R-gene assay for EBV DNA quantifica-
tion in whole-blood specimens can be reliably performed
after automated or manual extraction methods and with
different PCR platforms. Since this report, we have also
assessed the EBV R-gene assay for EBV DNA quantifi-
cation in other biological fluids, and currently, we rou-

tinely use this assay for EBV DNA quantification in saliva,
bronchoalveolar lavage, cerebrospinal fluid, and biop-
sies (data not shown).

In this validation study, we also compared the perfor-
mance of the EBV R-gene assay after automated DNA
extraction coupled with the SmartCycler PCR platform
and our well validated in-house PCR using the same DNA
extraction methodology but with the LightCycler 2.0 PCR
platform.11,15 This comparison was made with the EBV
QCMD 2006 Proficiency panel and with clinical speci-
mens routinely sent to our institution for EBV DNA quan-
tification. In clinical samples, the correlation for absolute
values of EBV DNA load was very good (r � 0.92), and
interestingly, this good agreement was also observed in
the follow-up of two patients treated with anti-CD20
monoclonal antibodies. It should be noted that this good
correlation was obtained although both assays used dif-
ferent quantification standards (Namalwa cells or com-
posite plasmid) and different probe chemistry. From a
medical point of view, the observed EBV DNA load re-
sults were in agreement with other studies that we and
others have already published9,20: 100% of patients with
acute uncomplicated IM showed an EBV DNA load in
whole blood ranging between 2.9 and 4.5 log copies/ml

Figure 2. Correlation of EBV DNA load quantified in EBV-positive whole-
blood samples (n � 126) by the EBV R-gene quantification kit in the
SmartCycler 2.0 and in-house PCR in the LightCycler 1.0, after automated
extraction by the MagNAPure LC (r � 0.92; P � 0.0001).

Figure 3. Correlation of longitudinal EBV DNA load dynamics measured by
the EBV R-gene quantification kit and in-house PCR in two patients at risk for
EBV-associated diseases (patients A and B). GVHD, graft-versus-host reac-
tion disease; ATG, antithymocyte globulin.

Table 3. Comparison between the EBV R-Gene Test and in-House EBV PCR in 150 Different Clinical Samples

Group of patients

EBV R-gene quantification kit In-house real-time quantitative PCR

Number of positive
samples (%)

Mean EBV load
log copies/ml

(range)
Number of positive

samples (%)

Mean EBV load
log copies/ml

(range)

Allogenic stem cell transplant recipients
(n � 42)

36 (86) 3.78 (2.88 to 6.93) 36 (86) 3.77 (2.70 to 6.31)

Solid organ transplant recipients
(n � 78)

71 (91) 3.42 (2.58 to 6.7) 71 (91) 3.53 (2.70 to 6.93)

Infectious mononucleosis patients
(n � 6)

6 (100) 3.63 (2.96 to 4.55) 6 (100) 3.78 (3.08 to 4.59)

HIV-infected patients (n � 17) 13 (76) 3.66 (2.76 to 4.84) 13 (76) 3.79 (3.11 to 4.74)
Healthy laboratory workers (n � 7) 1 (14) BLQ* 2 (28) 2.94 (2.88 to 3.00)
Total positive samples/total samples 127/150 128/150

*BLQ, below the limit of quantification.
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in comparison with healthy EBV-seropositive individuals.
The latter are less frequently EBV DNA positive in whole
blood (one of seven and two of seven in the present
study, depending on the test) and at a lower level: less
than 3 log copies/ml. More than 85% of the patients
undergoing transplantation were EBV DNA positive in
whole blood, and they showed the highest absolute EBV
DNA load values. However, to our knowledge, there is not
yet a clear threshold value of EBV DNA load against
which a pre-emptive strategy could be warranted to
avoid PTLD (ie, reducing immunosuppression and anti-
CD20 treatment).11,16,17 Furthermore, it should be noted
here that the value of monitoring EBV DNA load in plasma
rather than in whole blood in the transplantation setting is
also a subject of controversy.22,23 In a previous study,11

we showed high viral loads in all blood compartments
(plasma, peripheral blood mononuclear cells, and whole
blood) in two patients with proven PTLD, whereas two
recent studies24,25 demonstrated that whole blood was
more sensitive for the quantification of EBV DNA in trans-
plant patients than plasma. Moreover, Stevens et al12

described EBV-associated PTLDs without detection of
EBV DNA in plasma, whereas the EBV DNA loads were
high in whole blood. These discrepancies can perhaps
be explained by the variable sensitivity of the EBV PCR in
plasma where herpesvirus DNA may be highly frag-
mented, meaning that the length of expected amplicons
is crucial for PCR sensitivity.26

Seventy-six percent of HIV-infected patients without
EBV-associated diseases are EBV DNA positive in whole
blood with, similarly to patients with IM, EBV DNA loads
ranging from 2.7 to 4.8 log copies/ml. However, the use-
fulness of monitoring EBV DNA load in HIV-infected pa-
tients to predict a higher risk of AIDS-associated lympho-
mas is still a matter of debate.22,23 No significant
differences were found between the mean and median of
EBV DNA loads in the whole blood of patients with IM,
HIV-infected patients, and transplant recipients.

The analysis of the EBV QCMD 2006 panel16 showed
that the results of the in-house PCR assay were closer to
the expected EBV DNA values than the EBV R-gene
assay, even if 70% of the EBV DNA loads obtained with
the EBV R-gene assay were within � 0.5 log units com-
pared with the expected values. One sample with an
expected result lower than the limit of quantification of the
R-gene assay was found to be negative, which is consis-
tent with what we observed with the analytic sensitivity
test. Two of 10 values showed discrepancies greater than
1 log copy/ml values in comparison with the expected
EBV DNA levels. This problem of accurately quantifying
low EBV DNA load (ie, between 2 and 3 log copies/ml)
has already been reported for other commercial or in-
house EBV DNA quantification assays tested with the
previous EBV QCMD Proficiency panel 2002.16,20,21 To-
gether, these results emphasize that evaluating new
commercial EBV DNA quantification assays relies both
on quality controls and clinical studies. They also confirm
that it is more important to monitor EBV DNA load in
follow-up samples and to correlate its dynamic decrease
or increase with clinical events rather than to base the
interpretation of viral load on absolute EBV levels only.

In conclusion, this study demonstrates that the EBV
R-gene Quantification kit is able to accurately assess the
EBV DNA load in whole blood after a manual or auto-
mated DNA extraction and with two different PCR plat-
forms. Therefore, this assay is suitable for routine EBV-
associated disease monitoring, particularly in clinical
laboratories that cannot develop in-house methods or
analyte-specific reagents. Overall, reliable commercial
EBV DNA quantification assays combined with auto-
mated DNA extraction from a whole-blood sample should
help standardize EBV DNA quantification.
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