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Summary

Detectiou of early antigen pp65in blood leucocytes is a new method of

diagnosing active cytomegalovirus (CMV) infection. Using a mixture of two

monoclonal antibodies, CMV pp65 antigen was detected in blood leucocytes
by a quantitative indirect immunofluorescence test within 3-5 hours after

sampling. The pp65 antigen was detected in 20(29.8 %) of the 67

immunocompromised patients included in this study. The level of CMV

antigenemia appears to be related to the severity of CMV infection. Thus,

this method may provide a rapid and sensitive approach to early diagnosis

of active CMV infection in immunocompromised patients and a promising
marker for initiating therapy and monitoring disease activity and its response
to therapy.

Introduction
the virus but also determining whether CMV

Active cytomegalovirus (CMV) infection is is actively causing the disease. CMV

an important cause bf morbidity and shedding and viremia are common in patients
mortality in immunocompromised with impaired cellular immunity even when
individuals including HIV infected patients, disease due to CMV is not present. In

allograft transplant recipients and in patients addition prevention of primary CMV

receiving immu!l0suppressive chemotherapy infection and reactivation is extremely
for malignancyl-4. The severity of CMV difficult and thus, the option of therapeutic
infection is roughly parallel with the degree intervention is important to he~p the
of immunosuppression. Although immunocompromised patients specially in

immunocom-promised patients are at risk for case of those with kidney transplant. Thus,
morbidity due to a wide variety of pathogens, rapid diagnosis of active CMV infection is
few, if any of these are capable of producing of great importance to guide antiviral
such widespread disease as CMV. CMV- therapy and to avoid over treatment with

related morbidity follows a progressive, immunosuppressive drugs. In recent years,

relentless course in the absence of effective treatment of active CMV infection in high-
therapeutic intervention. It is difficult to risk patients on the basis of detection of
diagnose infection in immunocompromised indicator prior to the onset of clinical disease
patients as it requires not only detection of is preferred5,f,.
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Since rapid and sensitive technique for

diagnosis of CMV infection is of vital
importance for the management of

immunocompromised patients, a number of
rapid and sensitive virus detection methods
have been developed. These include DNA
probe techniques7, polymerase chain reaction
(PCR)K.9,CMV antigen detection in biopsies
and bronchoalveolar lavage1o.", and
immunofluorescence technique for detection
of CMV early antigens in cell culture"-J3.
Recently, an assay has been developed for

CMV antigenemia based on the detection of
CMV immediate early antigen pp65 in

circulating leucocytes5.'4-J6. This assay is
sensitive and specific and yields result within
5 hours 14. In addition, the quantitative
estimation of antigenemia has been useful
for assessing the likelihood of disease
progression, as well as for monitoring the
response to therapyS.l7.Moreover CMV pp65
antigen positive blood cells appear earlier
than serologic signs of active infectionJ4.'5.

In this context, the current study was
designed for, early detection of active CMV
infection by detection of CMV pp65antigen.

Materials and Methods

Clinical specimens

A total of 67 immunocompromised patients
consisting of 30 patients with HIV infection,
25 patients with malignant disorder of blood

and 12 patients with renal transplantation, as

wel1 as 50 immunocompetent controls were
studied prospectively for the detection of
CMV pp65 antigen for 5-7 months at an
interval of 4-6 weeks by indirect
immunofluorescence test. All available HIV

infected patient from Ashar Alo society and
CARE Bangladesh were enrolled in the

study. Kidney transplanted patients from the

department of Nephrology and patients with
malignant disorders of blood who had
received chemotherapy from the
Haematology and Oncology department of

BSMMU were enrol1ed in the study. Kidney
transplanted patients were recruited after one

month of transplantation. Samples f~om the
control group were col1ected from the doctors
and staff of BSMMU. The laboratory works

were carried out at the Department of
Virology, BSMMU during the period of
January, 2004 to December, 2004.

CMV ppr,5antigenemia assay

The CMV antigenemia assay was performed
with a commercially available kit (CMV -vue
kit, Diasorin Inc. Stilwater,Minn. U.S.A. Cat.

No.32500) according to the manufacturer's

instructions. Peripheral bl~od leucocytes
were isolated from 3 ml of EDTA treated

venous blood by mixing it with a 5% solution
of dextran in phosphate buffered saline (PBS)
in a 4: I ratio. Leukocyte rich layer was
transferred to a 15 ml test tube by careful1y
pipetting the supernatant off the top surface
of erythrocytes. Leukocyte rich layer was

harvested and subsequent sedimentation was
done at 300g in a refrigerated centrifuge. The
supernatant was discarded and the leukocyte
rich pellets were suspended with 0.8%

N'H4CL for the lysis of contaminating red
blood cells. After washing twice in PBS, the

leukocyte pellets was suspended in 0.5 ml
PBS. 25111of cell suspension (leucocyte) are
of 4x I06cel1/ml was applied to each of 2 test
wells on the CMV-vue microscope slide
provided in the kit. The each test well would
contain 100,000 leucocytes. After fixation
with formaldehyde the slides were incubated
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with a mixture of two monoclonal antibodies,

washed with PBS, subsequently incubated
with anti-mouse IgG globulin conjugated
with FITC and were viewed by fluorescence
microscopy. A positive result was viewed as

typical apple-green fluorescent nuclear or
perinuclear staining within polymorphon-
uclear or mononuclear cells . Results were

expressed quantitatively as the number of
CMV antigen-positive cells per 200,000 cells
examined in two wells. Fewer than 10

positive cells were considered a low positive
result, 10 to 49 positive cells was considered
an intermediate result, and 50 or more

positive cells was considered a highly
positive resultx.l7.

Statistical analysis

The data obtained from the study were
entered into SPSS-IO.O for windows and

analyzed. Test of significance was estimated
by using the statistical methods. Wilcoxon
signed rank test was used for analysis.
Probability value <0.05 was considered
significant.

Results

Out of total 67 patients, pp65antigen was
detected in 20 (29.8%). The prevalence of
CMV infection in immunocopromised group

was high. This result was statistically highly
significant (p<O.OO I ).Whereas CMV
prevalence was only 1(02%) among 50

immunocompetent control. CMV prevalence
was significantly higher in immunocom-
promised (p<O.OO1) than control groups.
Proportion of patient positive for pp65antigen
was much higher in kidney transplant patients
than that in the HIV- positive patients and

patients with malignant disorder of blood

April 2006

(Table-I). Thus, of the 30 HIV patients pp65
antigen was detected in 8(26.6%), in 6(50%)
of the 12 patients with kidney transplantation
and in 6(24%) of the 25 patients with

malignant disorder of blood. However, in
different groups these differences of

proportion of pp65 antigenemia was not
statistically significant (p>0.05). Photograph
of pp65 antigen positive and negative
leukocytes are shown in Fig.1 & 2.

Fig.-1: CMV pp~5 antigen detected in nuclei of

peripheral blood leucocyte.l"

Fig.-2: No pp~; antigen in peripheral blood

leukocytes

The level of antigenemia among the CMV

infected immunocompromised patients is
shown in Table-II. pp65 antigenemia was

graded as low, intermediate and high level
of antigenemia on the basis of the number of
infected cells per 200,000 cells by
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immunofluorescence test. All grades of pp65

antigenemia was found in the HIV positive
patients. In this group, of the 8 pp65positive
patients, 4(50%) showed high level, 3
(37.5%) intermediate level and 1(12.5%) low

level antigenemia. Of the 6 pp65antigen

positive patients in kidney transplant group,

2(33.33%) were in high level and 4(66.67%)
in intermediate level. Among the 6 pph)

antigen positive patients with malignant
blood disorders, 4(66.67%) were in high level
and 2(33.33%) were in intermediate level of

antigenemia.

Immuno compromised group

Table-I: Rate of detection of pp()5antigen of CMV in immunocompromised patients by IFAT

HIY-Positive patient
Kidney transplanted pt
Malignant disorder of blood

Total number of patients

CMY pp6) antigen
Detected (%) Not Detected (%)

8 (26.6)
6 (50.0)
6 (24.0)

20 (29.8)

22 (73.4)
6 (50.0)
19 (76'())

47 (70.2)

Total

(%)

30 (100)
12(100)
25(100)

67(100)

Table-II: Level ofpp()5 antigenemia in immunocompromised group

Immuno

compromised groups

CMY pp6)antigen
Low-level antigenemia Intermediate level

« IO/2XI0)cells) antigenemia
(I 0-49/2X I05cells)

High level antigencmia
(~50/2X 105cells)

Total

HlY-Positive patients
Kidney transplanted
patients
Patients of Malignant
disorder of blood

I (12.50)*
o (00.00)

8 (I OO.())
6 ( IOO.D)

o (00.00)

3 (37.50)
4 (66.67)

4 (50.00)
2 (33.33)

6 (I OO.())

* Figures in parentheses indicate percentage

Discussion

In the current study, pp05antigen of CMV
were detected in 20(29.8%) out of 67

immunocompromised patients. Among these

patients ppo5antigen was detected in 50% of
Kidney transplanted patients, 26.6% of HIV
infected patients and 24% of patients with
malignant disorder of blood. Perhaps the
higher rate of CMV pp65 antigenemia in HIV
infected patients were due to
immunosuppression. In Kidney transplant

2 (33.33) 4 (66.67)

patients, and patients with malignant disorder
of blood CMV pp65 antigenemia was high
due to immunosuppression as well as by

transplantation and transfusion respectively.
Transfusion and transplantation may be

responsible for primary CMV infection from
donor cell or organ and it may also be due to
reactivation ofthe latent CMV by allogeneic
stimulation. This observation also supported

by other studiesI4.'x. Vander Bij et al.14

reported 27 (51.92%) pp6) positive cases
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among 52 renal transplant patients. Manfredi

et al.1x reported 33 (\7.5%) pp65 positive
cases out of 189 cases with HIV infection

from a study in the University Of Bolgona,
Bolgona, Italy.

In the current study most 7(87.5% ) of the 8

pp65positive cases in HIV infected patients
were in intermediate (\ 0-49/2x 105cells) and

high level of antigenemia (~50/2xl 05cells),
whereas all (\ 00%) pp65 positive patients
were in intermediate and high level in
patients with kidney transplantation and

malignant disorder of blood. Perhaps the
pp65positive patients usually show high level

of pp65 antigenemia. Low level of
antigenemia « I0/2x I05cells) may be
associated with the early developing stage
or late waning stage of pp65antigen. Perhaps
the HIV infected patient with low level
antigenemia in the current study was in the
late declining phase, since a blood sample
collected one month after this sample did not
show pp65antigen. High level of antigenemia
in the pp65positive patients was also reported
by other authors I'!. Their study results were
expressed as the number of positive cells per
.105 leucocytes. Out of 30 pp65 antigen
positive solid organ transplant recipients
28(93.3%) patients showed high and
intermediate level of antigenemia in their
study. They also reported that there was an
association between high level of
antigenemia and severity of infection. Gerna
et a1.x also reported similar type of

observation. In their study out of 13
transplant patients with pp65 antigen,
10(76.92%) showed high level of
anti-genemia (>50 antigen/t05 leukocytes),
they also reported severe clinical symptoms

April 2006

in those patients with high level of

antigenemia. In contrast to the above findings
Landry and Fergusonl? reported lower
prevalence of high pp65 antigen level in
patients with HIV infection, solid organ

transplant recipients, bone marrow transplant
recipients, cancer patients and immuno-

competent patients. In their study, of the 308
patients 96 were found to be pp65antigen
positive and only 41(49%) of the 96 pp("
positive patients were with high level of
antigenemia. However, 19 of them were on

ganciclovir and some of them wen~ not
immunosuppressed, exact number of whom
were not mentioned.

Therefore, it appeared that the ppl>5antigen
test is a valuable tool for the early diagnosis
and monitoring of active CMV disease in
immunocompromised patients. The
quantitative nature of the antigenemia assay
may give an estimate of viral load, and this
may be useful for monitoring patients before,
during, and after therapy20. Sequential pp("
antigenemia assay will allow early detection
of primary CMV infection and reactivation
of CMV and may allow the detection of
important changes in the antigenemia level.

Early positive or rising antigenemia levels
may signal the onset of active CMV disease
and allow early preemptive therapy to be
initiated, particularly in transplant
recipients20. Transplant recipients with
clinical CMV infection treated with

ganciclovir showed a rapid decline in
antigenemia levels which paralleled clinical
improvemenfl. A persistently high or rising
level of antigenemia despite appropriate
therapy may signal progressive CMV disease
or the development of viral resistancelK21.
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