
JOURNAL OF CLINICAL MICROBIOLOGY, May 1996, p. 1337–1339 Vol. 34, No. 5
0095-1137/96/$04.0010
Copyright q 1996, American Society for Microbiology

Evaluation of CMV Brite Kit for Detection of Cytomegalovirus
pp65 Antigenemia in Peripheral Blood Leukocytes

by Immunofluorescence
MARIE L. LANDRY,1* DAVID FERGUSON,1 TERRY STEVENS-AYERS,2

MARTINUS W. A. DE JONGE,3 AND MICHAEL BOECKH2

Department of Laboratory Medicine, Yale University School of Medicine, New Haven, Connecticut1;
Division of Infectious Diseases, Fred Hutchinson Cancer Research Center, Seattle,

Washington2; and MCA Development, Groningen, The Netherlands3

Received 10 October 1995/Returned for modification 7 December 1995/Accepted 8 February 1996

The CMV Brite antigenemia kit was compared with culture and an established cytomegalovirus pp65
antigenemia assay (CMV AG). Of 300 clinical specimens tested, 92 were positive by CMV Brite, 83 were positive
by CMV AG, and 34 were positive by culture. Discrepancies could be attributed to anticytomegalovirus therapy
or low-level antigenemia.

The cytomegalovirus (CMV) antigenemia assay (4, 9, 10)
uses methods familiar to diagnostic-laboratory personnel, yet
the time required for preparation and standardization of re-
agents and the difficulties in obtaining appropriate control
slides have hindered widespread use of this technique. In this
study, we have compared the new CMV Brite immunofluores-
cence antigenemia kit (Biotest Diagnostics, Denville, N.J., and
Immuno Quality Products, Groningen, The Netherlands) with
conventional and shell vial cultures (1, 6) and a reference
CMV antigenemia assay (CMV AG).
Five to 10 ml of blood in heparin or EDTA tubes was

collected from patients with suspected CMV infection at the
Fred Hutchinson Cancer Research Center Seattle, Wash., and
at Yale New Haven Hospital, New Haven, Conn. A total of 300
blood samples were analyzed: 159 (53%) from marrow trans-
plant patients, 85 (28%) from human immunodeficiency virus-
positive patients, 47 (16%) from solid-organ transplant pa-
tients, and 9 (3%) from immunocompetent patients.
The CMV Brite assay was performed according to the man-

ufacturer’s instructions. Following dextran separation and
erythrocyte lysis, leukocytes were counted in a hemocytometer,
centrifuged onto two to three slides per specimen (150,000
cells per slide), fixed, permeabilized, and stained with anti-
CMV pp65 (C10/C11) monoclonal antibodies; this was fol-
lowed by staining with fluorescein isothiocyanate-labeled rab-
bit anti-mouse immunoglobulin G conjugate and Evans blue.
Control slides, consisting of one well of CMV pp65-transfected
insect cells mixed with CMV-negative human leukocytes and
one well of CMV-negative human leukocytes, were also
stained. The CMV AG assay (4, 9) used C10/C11 antibodies
(Clonab CMV; Biotest Diagnostics) and a similar procedure as
previously described (2, 7). CMV Brite and CMV AG slides
were examined by different readers and were read by addi-
tional readers if discrepancies were noted. A positive result
consisted of one or more CMV-antigen-positive cells per set of
duplicate slides.
The results are shown in Table 1. Of the 68 samples positive

by CMV Brite and/or CMV AG but negative by culture, 53
(78%) were obtained from patients receiving anti-CMV ther-

apy. The remaining 15 culture-negative samples had low num-
bers of positive cells. Discrepancies between CMV Brite and
CMV AG results occurred only in specimens from patients
with low-grade antigenemia (median, one positive cell per two
slides). Of the 16 samples positive by CMV Brite only, 14 were
identified as true positives by other positive CMV cultures or
antigenemia tests or by the presence of CMV disease. How-
ever, two results could not be confirmed: one from a marrow
transplant recipient and one from a CMV-seropositive kidney
transplant recipient. Of the seven samples positive only by
CMV AG, six were confirmed as true positives; the remaining
patient, a CMV-seronegative host with Bell’s palsy, was lost to
follow-up. Thus, 99 of 300 samples were from confirmed active
CMV infections, and CMV Brite detected 90 of the 99. CMV
Brite had a sensitivity, specificity, positive predictive value, and
negative predictive value of 90.9, 99, 97.8, and 95.2%, respec-
tively. Culture methods detected only 34 positive samples.
CMV Brite and CMV AG results were also compared by

patient risk group (Table 2). For all groups, the mean and
median numbers of antigenemia-positive cells were higher in
culture-positive samples than in culture-negative samples.
Overall, there was no significant difference between the results
of CMV Brite and CMV AG, and the two methods showed a
high degree of correlation.
In this study we have shown that the CMV Brite immuno-
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TABLE 1. Correlation of CMV Brite test kit with culture methods
and a reference CMV antigenemia assay

Culture
resulta

CMV AG
resultb

No. of samples

With CMV Brite result
Total

Positive Negative

Positive Positive 31 0 31
Positive Negative 0 3 3
Negative Positive 45 7c 52
Negative Negative 16d 198 214

Total 92 208 300

a Conventional culture and/or shell vial centrifugation culture results.
b CMV antigenemia reference method results.
c Active CMV infection could not be confirmed in one patient.
d Active CMV infection could not be confirmed in two patients.
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fluorescence antigenemia kit is a highly sensitive, specific, and
predictive test for detection of active CMV infection in blood
specimens. The kit showed a high degree of correlation (r 5
0.97, P , 0.0001) with a reference antigenemia assay (2, 4, 7)
and was significantly more sensitive than nonquantitative shell
vial centrifugation and conventional tube cultures.
CMV Brite uses the optimal methodology for detection of

CMV antigenemia, including a formalin-based fixative, provid-
ing maximal sensitivity and excellent readability (2, 4, 9); cy-
tospin-prepared slides, providing an equal distribution of cells
on the slide; and a CMV antibody pool (C10/C11) that has
been evaluated in a large number of clinical studies in different
patient populations (1, 2, 6–10). We compared CMV Brite
with a similar, previously published version of the CMV AG
assay. Thus, comparable results were anticipated. Although
CMV Brite was slightly more sensitive than the reference
CMVAG assay in both the number of positive samples and the
median number of positive cells detected per sample, the dif-
ferences were not statistically significant. Discrepancies oc-
curred only in specimens from patients with low-grade anti-
genemia (median, one positive cell per set of duplicate slides)
and thus may reflect sampling variation rather than a true
difference in sensitivity.
Active CMV infection could not be confirmed for two sam-

ples positive by CMV Brite. However, a transient low-grade
antigenemia that resolves spontaneously often occurs in the
face of immunosuppression (3–5). Thus, these samples could
well be true positives.
As anticipated, CMV antigenemia was often detected in the

absence of positive cultures when patients were receiving anti-
CMV therapy or when antigenemia levels were very low. The
low percentage (6%) of culture-positive CMV antigenemia
samples from marrow transplant recipients in contrast to that
in solid-organ transplant and human immunodeficiency virus-
infected patients (64%) resulted from early antiviral treatment
of antigenemia-positive marrow transplant patients. The high-
est antigenemia levels were seen in some AIDS patients, in
whom high levels of CMV antigenemia were tolerated for a
longer period before end-organ disease became apparent and
treatment was initiated. Three samples positive by culture only

were from patients with low-level subclinical viremia as previ-
ously described (1, 6, 8–10).
One advantage of the CMV Brite kit is the provision of

control slides consisting of one well of fixed pp65-transfected
insect cells mixed with CMV antigen-negative human leuko-
cytes and one well of CMV antigen-negative human leuko-
cytes. For our CMV AG reference procedure, positive control
slides are prepared from CMV antigenemia-positive patient
blood samples, which may not be readily available in many
laboratories. In the CMV Brite kit, control slides are separate
and any number of samples can be processed in parallel with a
single set of controls. An additional advantage of the kit is the
provision of the formaldehyde fixative, as well as all necessary
reagents. However, the laboratory must have access to both an
immunofluorescence microscope and a cytospin centrifuge.
While the cytospin centrifuge and funnels are expensive, cyto-
spin-prepared slides provide a more uniform distribution of
cells and thus greater readability.
In conclusion, the CMV Brite kit is a sensitive, specific, and

predictive test for detection of CMV infection in blood spec-
imens. Results obtained with CMV Brite correlated highly with
results of a CMV AG reference method. Thus, the kit was not
only more sensitive than CMV blood cultures but also equiv-
alent to published antigenemia assays. Multicenter treatment
studies of CMV infection would greatly benefit from the avail-
ability of a standardized, rapid technique for quantifying viral
load that is within the capabilities of a routine clinical labora-
tory. CMV Brite provides such a methodology and should
allow implementation of antigenemia assays in both clinical
laboratories and research settings.
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TABLE 2. Comparison of CMV Brite kit and CMV antigenemia reference method for the detection of quantitative
CMV antigenemia in different patient groups

Patient group Result of CMV
culture

No. of
specimensa

No. of CMV antigenemia-positive leukocytesb

By CMV Brite By CMV AG

Mean Median Range Mean Median Range

Bone marrow transplantc Positive 3 72 41 18–157 39 29 25–63
Negative 51 20 3 0–192 17 3 0–204

Solid-organ transplantd Positive 7 30 19 3–81 70 12 3–187
Negative 4 2 2 1–3 1 1 0–2

HIV positived Positive 21 418 13 1–.3,000 458 8 1–.3,000
Negative 12 27 3 1–130 29 1 0–130

Normal hostd Negative 1 0 0 2 2

All patients Positive 31 297 28 0–.3,000 329 18 0–.3,000
Negative 68 20 3 0–192 18 2 0–204

a Three samples positive by culture only were not included.
b Sum of positive cells per two slides examined per sample; differences between CMV Brite and CMV AG were not significant (P , 0.40, paired t test; r 5 0.97).
c Samples were tested at Fred Hutchinson Cancer Research Center.
d Samples were tested at Yale. HIV, human immunodeficiency virus.
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