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Abstract
AIM: To investigate the utility of the cytomegalovirus
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(CMV) antigenemia assay for the diagnosis of CMV gas-
trointestinal disease (GID).

METHODS: One hundred and thirty immunocompro-
mised patients were enrolled in this study. Patients with
a history of anti-CMV treatment and who had not un-
dergone examination using the antigenemia assay were
excluded. CMV-GID was defined as the detection of
large cells with intranuclear inclusions alone or associ-
ated with granular cytoplasmic inclusions by biopsy. Bi-
opsy sections were stained with hematoxylin and eosin
and immunohistochemically stained with anti-CMV. We
evaluated the association between CMV-GID and patient
characteristics (symptoms, underlying disease, medica-
tion, leukocyte counts, and antigenemia assay). All pa-
tients were checked with an human immunodeficiency
virus (HIV) antibody test before endoscopic examina-
tion. White blood cell (WBC) counts were obtained from
medical records within 1 wk of endoscopy. Leukopenia
was defined as a total WBC count < 5000 cells/mm°.
For HIV patients, we also checked CD4+ counts from
medical records.

RESULTS: A total of 99 patients were retrospectively
selected for analysis. Of the immunocompromised pa-
tients, 19 had malignant disease, 18 had autoimmune
disease, 19 had disorders of biochemical homeostasis,
three had undergone transplantation, and 45 had HIV
infection. A total of 50 patients had received immuno-
suppressive therapy. No patients had inflammatory bow-
el disease. Fifty-five patients were diagnosed as having
CMV-GID. Univariate analysis indicated an association
between HIV infection, leukopenia, and positive anti-
genemia and CMV-GID (P < 0.05). Multivariate analysis
using logistic regression revealed that HIV infection and
positive antigenemia were the only independent factors
related to CMV-GID (P < 0.01). The sensitivity, specific-
ity, positive predictive value, and negative predictive
value of antigenemia for CMV-GID were 65.4%, 93.6%,
91.9%, and 71.0%, respectively. In a subgroup analy-
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sis, patients with leukopenia displayed low sensitivity
and high specificity. Minimal differences in accuracy
were seen among patients with or without leukopenia.
HIV-infected patients displayed low sensitivity and high
specificity. Accuracy barely differed between HIV-pos-
itive and -negative patients. In HIV-infected patients,
CD4 count < 50 cells/uL resulted in low sensitivity and
high specificity. Differences in accuracy among patients
were minor, regardless of CD4 count. In patients who
had undergone both quantitative real-time polymerase
chain reaction (PCR) and antigenemia assay, real-time
PCR was slightly more accurate in terms of sensitivity
than the antigenemia assay; however, this difference
was not statistically significant (P = 0.312).

CONCLUSION: If the antigenemia test is positive, en-
doscopic lesions are acceptable for the diagnosis of CMV-
GID without biopsy. The accuracy is not affected by HIV
infection and leukopenia. Either PCR or the antigenemia
assay are valid.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

As the number of patients with immune deficiency has
been increasing dramatically in recent yeats, the number
of patients with cytomegalovirus (CMV) disease has also
been increasing. CMV gastrointestinal disease (CMV-GID)
frequently occurs in immunocompromised patients, pat-
ticularly among those with human immunodeficiency vi-
rus (HIV) infection, transplantation, autoimmune diseases,
or secondary immunodeficiency! . CMV-GID has also
been described following the use of steroids, immunosup-
pressants, or cancer chemotherapy'. In immunocompro-
mised patients, CMV-GID in the absence of therapy is a
major cause of morbidity and mortality due to events such
as massive bleeding or perforation. Therefore, diagnosis at
an carly stage is essential "', However, diagnosis of this
infection is difficult because of wide variations in symp-
toms and endoscopic features depending on the infected
organs“’zl.

Although the utility of various diagnostic tests for
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CMV-GID has been reported, the best approach is to
conform the presence of CMV by histological analysis,
including immunological staining by endoscopy“’s’s’w’m.
Endoscopic examination is generally tolerated, but tissue
biopsy can possibly lead to hemorrhage or perforation af-
(O3] Endoscopists therefore

hesitate to perform biopsy when deep, large, and bleeding

ter endoscopic examination

ulcerous lesions are encountered. Patients receiving anti-
thrombotic drugs or with thrombocytopenia also require
careful consideration before biopsy.

On many occasions in recent years, noninvasive meth-
ods such as the CMV blood antigenemia assay have been
applied instead of biopsy to avoid adverse effects™ .,
However, few reports have examined the diagnostic value
of the CMV antigenemia assay for CMV-GID, and the
clinical utility of this method in immunodeficiency re-
mains unclear™*, Moreover, the CMV antigenemia assay
requires sufficient granulocytes, and leukopenia and low
CD4+ counts in patients with HIV infection could thus
be expected to influence assay accuracy". However, no re-
ports have yet clarified this issue.

The aims of this study were to clarify the utility of the
CMV antigenemia assay for diagnosing suspected CMV-
GID, and to evaluate the accuracy of this assay under dif-
ferent clinical settings.

MATERIALS AND METHODS

Patient selection

One hundred and thirty immunocompromised patients
with endoscopic findings who had undergone biopsy were
enrolled in this study at the National Center for Global
Health and Medicine (NCGM) from January 2002 to
September 2009. Patients with a history of treatment with
anti-CMYV therapy were excluded, as were cases not exam-
ined using the CMV antigenemia assay test within 1 wk of
endoscopy. Written informed consent was obtained from
all patients prior to endoscopy and biopsy. All study pro-
tocols were approved by the ethics committee of NCGM.

Immunocompromised patients

Immunocompromised patients are associated with sec-
ondary immune deficiency, particularly HIV infection,
hematopoietic stem cell transplantation, autoimmune dis-
eases, malignancy, disorders of biochemical homeostasis,
and use of steroids, immunosuppressants, or cancer che-
motherapy.

Underlying autoimmune diseases included Rheuma-
toid arthritis, Systemic lupus erythematosis, Still’s disease,
Behcet’s disease, Polymyositis, and Dermatomyositis.
Diabetes mellitus, renal insufficiency/dialysis, and hepatic
citrhosis were included among the disorders of biochemi-
cal homeostasis. All patients were checked with an HIV
antibody test before endoscopic examination.

Clinical manifestations

Gastrointestinal symptoms were collected from medical
records written by the doctor who interviewed each pet-
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Figure 1 Endoscopic features in cytomegalovirus gastrointestinal disease. A: Deep, punched-out ulcer in the esophagus; B: Multiple, shallow ulcers in the gas-
tric antrum; C: Large, deep ulcer in the duodenum; D: Multiple erosions and edematous mucosa with ulcer in the sigmoid colon.

son face-to-face before endoscopy. Those without records
were treated as symptom free. Gastrointestinal symptoms
included compromised odynophagia, epigastralgia, nau-
sea, lower abdominal pain, diarrhea, and hematochezia.
White blood cell (WBC) counts were obtained from medi-
cal records within 1 wk of endoscopy. Leukopenia was
defined as a total WBC count < 5000 cells/ mm’. For HIV
patients, we also checked CD4+ counts from medical re-
cords.

Antigenemia assay and quantitative real-time
polymerase chain reaction

Antigenemia assay using C10/C11 monoclonal antibod-
ies (Mitsubishi Chemical Medience, Tokyo, Japan) was
performed as previously reported**. A positive result
for the CMV antigenemia assay was defined as = 1 CMV-
positive cell per 150000 granulocytes applied.

A total of 47 patients underwent additional exami-
nation with real-time polymerase chain reaction (PCR),
performed basically as previously reported”*, The
minimum detection level was 200 copies/mL of plasma.
A positive result for real-time CMV PCR was defined as >
200 copies/mlL.

Diagnosis of CMV-GID

CMV-GID was suspected based on endoscopic findings,
such as patchy erythema, edematous mucosa, multiple
erosions, and ulcers (Figure 1), Biopsy was therefore
performed when such endoscopic findings were encoun-

tered. CMV-GID was defined as the detection of large
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cells with intranuclear inclusions alone ot associated with
granular cytoplasmic inclusions by histological testing of
biopsy specimensm. Biopsy sections were stained with he-
matoxylin and eosin, and immunohistochemically stained
with anti-CMV (Figure 2). The results were considered
positive when the above-mentioned cells showed marked
brown coloration in both nuclei and cytoplasm.

Statistical analysis

We divided patients into two groups based on the pres-
ence or absence of CMV-GID. Patient characteristics and
clinical findings were then compared between groups.
Fishet’s exact test was used to compare frequencies for
patient characteristics and clinical findings, and Mann-
Whitney U test was used for comparing age and CD4
counts. To identify clinical factors independently associat-
ed with a diagnosis of CMV-GID, stepwise logistic regres-
sion modeling was used. Sensitivity, specificity, and posi-
tive and negative predictive values of CMV antigenemia
for diagnosing CMV-GID were calculated. The difference
in accuracy between CMV real-time PCR and CMV anti-
genemia assay was compared according to the area under
the curve (AUC). Values of P < 0.05 were considered sig-
nificant. All statistical analyses were performed using Stata
softwate (version 10, Stata Co., USA).

RESULTS

Clinical features
We excluded 10 patients who had received anti-CMV
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Figure 2 Pathological features in cytomegalovirus gastrointestinal dis-
ease. A: Large cells with intranuclear inclusions or associated with granular cy-
toplasmic inclusions (hematoxylin and eosin stain); B: Cytomegalovirus (CMV)-
infected cells (arrows) show brown coloration in both nuclei and cytoplasm
(immunohistochemical staining with anti-CMV).

‘ Immunocompromised patients with endoscopic findings (7 = 130) ‘

‘ Endoscopic biopsy from macroscopic lesion (7 = 130) ‘

Analysis (clinical factors and antigenemia assay) (7 = 99)

Analysis (antigenemia assay and real-time PCR) (7 = 47) ‘

Figure 3 Study design. CMV: Cytomegalovirus; PCR: Polymerase chain reac-
tion.

treatment, along with 21 patients who had not been ex-
amined using the CMV antigenemia assay. Thus, a total
of 99 patients were retrospectively selected for analy-
sis (Figure 3). Of the immunocompromised patients, 19
(19.1%) had malignant disease, 18 (18.1%) had autoim-
mune disease, 19 (19.1%) had disorders of biochemical
homeostasis, three (3%) had undergone transplantation,
and 45 (45.5%) had HIV infection. A total of 50 patients
(50.1%) had received immunosuppressive therapy. No
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Table 1 Clinical factors for cytomegalovirus gastrointestinal

disease (univariate analysis)

CMV-GID  Non-CMV- Pvalue
(n = 52) GID (n = 47)

Age (yr, mean + SD) 468 £16.2 56.6 +17.8 0.050
Male sex 30 41 0.098
Immunodeficiency disease
HIV infection 33 12 <0.001
Malignancy 9 10 0.617

Solid cancer 1 3

Hematological cancer 8 7
Autoimmune disease 7 11 0.200
Disorders of biochemical 8 11 0.312
homeostasis

Chronic renal failure 1 2

Liver cirrhosis 0 2

Diabetes mellitus 7 7

Transplantation 1 2
Immunosuppressive therapy P25 25 0.611

Steroids 22 19

Immunosuppressants 8 4

Chemotherapy 4 4
Positive CMV antigenemia 34 3 <0.001
Leukopenia B5 21 0.023
With gastrointestinal 34 34 0.456
symptoms

HIV: Human immunodeficiency virus; CMV: Cytomegalovirus; GID:
Gastrointestinal disease.

patients had inflammatory bowel disease (IBD). Fifty-five
patients were histologically diagnosed with CMV-GID.
Univariate analysis (Table 1) identified HIV infection (P
< 0.001), leukopenia (P = 0.023), and positive CMV anti-
genemia assay (P < 0.001) as being associated with CMV-
GID. Multivariate analysis revealed HIV infection [odds
ratio (OR), 6.57; 95% CI: 2.1-20.2, P = 0.001] and positive
CMYV antigenemia assay (OR, 33.3; 95% CI: 8.1-136.2, P
< 0.001) as the only factors independently correlated with
CMV-GID.

HIV-infected patients included 44 men (97.8%) and
their mean age was 42.1 years (range, 25-74 years). Median
CD4 count was 57 (interquartile range, 17-111). Patients
with CMV-GID showed significantly lower CD4 counts
than those without CMV-GID (median CD4 count; CMV-
GID 25 non-CMV-GID: 24 25 150, P < 0.001).

Accuracy of CMV antigenemia assay for diagnosing
CMV-GID
A positive CMV antigenemia assay showed low sensitiv-
ity and high specificity (Table 2). In a subgroup analysis,
patients with leukopenia displayed low sensitivity and
high specificity. Minimal differences in accuracy were seen
among patients with or without leukopenia. HIV-infected
patients displayed low sensitivity and high specificity. Accu-
racy barely differed between HIV-positive and -negative pa-
dents. In HIV-infected patients, CD4 count < 50 cells/uL.
resulted in low sensitivity and high specificity. Differences
in accuracy among patients were minor, regardless of CD4
count.

In patients who had undergone both quantitative real-
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Subgroups

Sensitivity (95% CI)

Specificity (95% CI)

PPV (95% CI)

NPV (95% CI)

All patients (1 = 99)

Patients with leukopenia (1 = 56)

Patients without leukopenia (1 = 43)

HIV-infected patients (n = 45)

Non-HIV-infected patients (1 = 54)

HIV-infected patients with CD4 count < 50 (1 = 22)
HIV-infected patients with CD4 count = 50 (n = 23)

65.40% (55.4-74.9)
68.60% (54.0-79.7)
58.80% (42.1-73.0)
63.60% (48.8-78.1)
68.40% (54.5-80.5)
61.90% (40.7-82.8)
66.70% (42.7-83.6)

93.60% (87.3-97.7)
100% (93.6-100)
88.50% (74.9-96.1)
100% (92.2-100)
91.40% (79.7-96.9)
100% (84.6-100)
100% (85.2-100)

91.90% (84.7-96.4)
100% (93.6-100)
76.90% (61.4-88.2)
100% (92.2-100)
81.30% (68.6-90.7)
100% (84.6-100)
100% (85.2-100)

71.00% (60.7-79.4)
65.60% (52.2-78.2)
76.70% (61.4-88.2)
50.00% (35.8-66.3)
84.20% (70.7-92.1)
11.10% (1.12-29.2)
7330% (51.6-89.8)

HIV: Human immunodeficiency virus; PPV: Positive predictive value; NPV: Negative predictive value.

Sensitivity (95% CI)

Specificity (95% CI)

PPV (95% CI) NPV (95% CI)

CMV real-time PCR
CMYV antigenemia assay

73.00% (57.4-84.4)
64.90% (50.7-79.1)

100% (92.5-100)
100% (92.5-100)

100% (92.5-100)
100% (92.5-100)

50.00% (36.1-65.9)
43.50% (28.3-57.8)

CMV: Cytomegalovirus; PPV: Positive predictive value; NPV: Negative predictive value; PCR: Polymerase chain reaction.

time PCR and antigenemia assay (Table 3), real-time PCR
was slightly more accurate in terms of sensitivity than the
antigenemia assay; however, this difference was not statis-

tically significant (P = 0.312).

DISCUSSION

CMV-GID is a major cause of morbidity and mortality in
immunocompromised patients; therefore, diagnosis at an
early stage is essential """, However, clinical diagnosis
of this disease can be difficult, as physicians need to con-
sider various underlying diseases and clinical presentations.
Patients at high risk of CMV-GID have been reported as
those with HIV infection or undergoing steroid therapy
or cancer therapy!. The present study identified HIV
infection as one of the independent factors in secondary
immunodeficiency diseases. This is because the number of
eligible subjects was small and included immunocompro-
mised patients while excluding immunocompetent patients.

Among the various clinical manifestations, a positive
CMV antigenemia assay was found to be a useful factor
for diagnosing CMV-GID. The CMV antigenemia as-
say is one of the most widely used methods for detect-
ing reactivation of CMV infection, but few studies have
examined the diagnostic value for CMV-GID"*"*, Our
findings demonstrated 65% sensitivity and 94% specificity
of the CMV antigenemia assay for diagnosing CMV-GID.
Mori e# al” reported that only four of 19 patients (21%)
developed a positive CMV antigenemia assay before de-
veloping CMV-GID; however, all 19 patients subsequently
tested positive for CMV antigenemia after diagnosis of
CMV-GID. Thete is a possibility that patients with CMV-
GID will develop a positive CMV antigenemia assay at
follow-up, but our study did not assess this process after
diagnosis of CMV-GID. Fica ez al”" also reported that the
CMV antigenemia assay result was positive for 18 of 31
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patients (58%) with CMV end-organ disease, with CMV-
GID (71%) as the most frequent cause. However, these
studies were limited in that the number of subjects was
small and the specificity of the CMV antigenemia assay
was unknown. Jang e al™ recently reported that the sen-
sitivity and specificity of the CMV antigenemia assay for
diagnosing CMV-GID were 54% and 88%, respectively,
in patients with secondary immunodeficiency disease. The
reports mentioned above showed that the CMV antigen-
emia assay has low sensitivity for the diagnosis of CMV-
GID, which is consistent with our results.

It has been reported that sufficient granulocytes are
essential in evaluating CMV using the antigenemia assay.
Previous studies using the antigenemia assay to diagnose
CMV-GID have teported that most of the patients wete
transplant recipients and wetre mostly HIV—negative[3’21’22].
No studies have compared the assay among groups of
HIV-positive/-negative patients and among groups with
or without leukopenia. In patients with HIV infection,
most cases of CMV-GID have known to occur with CD4
counts < 50 cells/ HLW']. However, whether the accuracy
of the antigenemia assay is affected by the immunosup-
pressed state has not been elucidated. We suspected that
such different groups would show differences in the ac-
curacy of CMV antigenemia assay, but found little differ-
ence. This suggests that our results are applicable to these
different groups in clinical practice.

Besides the CMV antigenemia assay, quantitative real-
time PCR is also used for detecting reactivation of CMV
infection, and is considered more useful for predicting
CMYV disease than the CMV antigenemia assay” . In our
study, quantitative real-time PCR and CMV antigenemia
assay were performed simultaneously on 47 patients. The
PCR method showed a tendency toward slightly higher
sensitivity, but no significant differences were evident. In
Japan, the CMV PCR method has not been widely used in
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clinical practice because of the higher costs compared to
the antigenemia assay. We thus do not recommend use of
PCR methods in the sub-diagnosis of CMV-GID, as the
antigenemia assay is just as valid.

One limitation of this study was the single-center,
retrospective nature of the investigation. A significant dif-
ference might not have been confirmed among indepen-
dent factors due to the small number of patients. Further
studies of more patients are needed. Another limitation is
the verification bias, which is dependent on the physician’s
decision to perform the antigenemia assay.

The diagnosis of CMV-GID is considered as the
gold standard for identifying CMV cells in tissue samples
from endoscopic biopsy“’z’m. Various endoscopic find-
ings are present in CMV-GID, such as ulcer and mucosal

25,26 ..
252 however, physicians may not perform

inflammation
a biopsy in cases only showing mucosal inflammation
without ulcer. Even in cases of severe ulceration that is
deep or bleeding, physicians may hesitate to perform a
biopsy. In such cases, a diagnosis of CMV-GID may not
be reached. Our results suggest that the CMV antigen-
emia assay is useful for the sub-diagnosis of CMV-GID in
immunocompromised patients with endoscopic findings.
Considering the high specificity of the test, the use of this
method before endoscopy could potentially avoid com-
plications due to biopsy. Positive antigenemia is also use-
ful for evaluating improvements in CMV-GID after anti-
CMYV treatment. However, the low sensitivity means that
if the antigenemia assay yields negative results, biopsy and
immunohistochemical staining of specimens with anti-
CMYV will be required for diagnosis. Negative antigenemia
assay results may require a repeat examination at a differ-
ent time”. Moreover, the use of different non-invasive
methods such as quantitative PCR should be considered.

In conclusion, the CMV antigenemia assay is highly
useful for diagnosing CMV-GID. If the antigenemia as-
say provides positive results, the presence of endoscopic
lesions should allow diagnosis of CMV-GID without
biopsy. The accuracy of the test is unaffected by the pres-
ence of HIV infection or leukopenia.
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COMMENTS

Background

Cytomegalovirus (CMV) gastrointestinal disease (GID) is a major cause of
morbidity and mortality in immunocompromised patients; therefore, diagnosis
at an early stage is essential. However, clinical diagnosis of this disease can be
difficult, as physicians need to consider various underlying diseases and clinical
presentations.

Research frontiers

The diagnosis of CMV-GID requires an endoscopic biopsy, which is invasive
and may lead to complications. While the CMV antigenemia assay is one of the
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most widely used methods for detecting reactivation of CMV infection, few stud-
ies have examined its diagnostic value for CMV-GID. In this study, the authors
demonstrate that the CMV antigenemia assay was highly useful for diagnosing
CMV-GID.

Innovations and breakthroughs

There were no studies of diagnosis on CMV-GID related factors using multivari-
ate analysis. In this study, among the various clinical manifestations, human
immunodeficiency virus (HIV) infection and positive CMV antigenemia assay
were found to be a useful factors for diagnosing CMV-GID by multivariate
analysis. As for accuracy of CMV antigenemia for diagnosing CMV-GID, recent
reports have highlighted that the sensitivity and specificity were 54% and 88%,
respectively, in patients with secondary immunodeficiency disease. However,
no studies have compared the assay among groups of HIV-positive/-negative
patients and among groups with or without leukopenia. In this study, the sen-
sitivity, specificity, positive predictive value, and negative predictive value of
antigenemia for CMV-GID were 65.4%, 93.6%, 91.9%, and 71.0%, respectively.
In addition, its accuracy was not affected by the presence of HIV infection and
leukopenia. These results are very useful for diagnosing CMV-GID by clinical
physicians.

Applications

Considering the high specificity of the test, use of this method before endos-
copy could potentially avoid complications due to biopsy. However, the low sen-
sitivity means that if the antigenemia assay yields negative results, biopsy and
immunohistochemical staining of specimens with anti-CMV will be required for
diagnosis. Negative antigenemia assay results may require repeat examination
at a different time. Moreover, the use of different non-invasive methods such as
quantitative polymerase chain reaction should be considered.
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REFERENCES

1  Goodgame RW. Gastrointestinal cytomegalovirus disease.
Ann Intern Med 1993; 119: 924-935

2 Baroco AL, Oldfield EC. Gastrointestinal cytomegalovirus
disease in the immunocompromised patient. Curr Gastroen-
terol Rep 2008; 10: 409-416

3 Mori T, Mori S, Kanda Y, Yakushiji K, Mineishi S, Takaue Y,
Gondo H, Harada M, Sakamaki H, Yajima T, Iwao Y, Hibi T,
Okamoto S. Clinical significance of cytomegalovirus (CMV)
antigenemia in the prediction and diagnosis of CMV gas-
trointestinal disease after allogeneic hematopoietic stem cell
transplantation. Bone Marrow Transplant 2004; 33: 431-434

4 Whitley R]J, Jacobson MA, Friedberg DN, Holland GN, Jabs
DA, Dieterich DT, Hardy WD, Polis MA, Deutsch TA, Fein-
berg ], Spector SA, Walmsley S, Drew WL, Powderly WG,
Griffiths PD, Benson CA, Kessler HA. Guidelines for the
treatment of cytomegalovirus diseases in patients with AIDS
in the era of potent antiretroviral therapy: recommendations
of an international panel. International AIDS Society-USA.
Arch Intern Med 1998; 158: 957-969

5 Fujita M, Hatachi S, Yagita M. Immunohistochemically
proven cytomegalovirus gastrointestinal diseases in three
patients with autoimmune diseases. Clin Rheumatol 2008; 27:
1057-1059

6  Sultan SM, loannou Y, Isenberg DA. A review of gastrointes-
tinal manifestations of systemic lupus erythematosus. Rheu-
matology (Oxford) 1999; 38: 917-932

7 Falagas ME, Giriffiths ], Prekezes ], Worthington M. Cyto-
megalovirus colitis mimicking colon carcinoma in an HIV-
negative patient with chronic renal failure. Am | Gastroenterol
1996; 91: 168-169

8 Galiatsatos P, Shrier I, Lamoureux E, Szilagyi A. Meta-anal-
ysis of outcome of cytomegalovirus colitis in immunocompe-
tent hosts. Dig Dis Sci 2005; 50: 609-616

9 Toogood GJ, Gillespie PH, Gujral S, Warren BF, Roake JA, Gray
DW, Morris PJ. Cytomegalovirus infection and colonic perfora-
tion in renal transplant patients. Transpl Int 1996; 9: 248-251

10  Almeida N, Roméaozinho JM, Amaro P, Ferreira M, Cipriano

March 7, 2011 | Volume 17 | Issue 9 |



11

12

13

14

15

16

17

18

19

Nagata N et a/. Diagnostic value of cytomegalovirus antigenemia assay

MA, Leitdo MC. Fatal mid-gastrointestinal bleeding by cyto-
megalovirus enteritis in an immunocompetent patient. Acta
Gastroenterol Belg 2009; 72: 245-248

Frank D, Raicht RF. Intestinal perforation associated with
cytomegalovirus infection in patients with acquired immune
deficiency syndrome. Am | Gastroenterol 1984; 79: 201-205
Korkmaz M, Kunefeci G, Selcuk H, Unal H, Gur G, Yilmaz
U, Arslan H, Demirhan B, Boyacioglu S, Haberal M. The role
of early colonoscopy in CMV colitis of transplant recipients.
Transplant Proc 2005; 37: 3059-3060

Drew WL. Diagnosis of cytomegalovirus infection. Rev Infect
Dis 1988; 10 Suppl 3: 5468-5476

Kambham N, Vijj R, Cartwright CA, Longacre T. Cytomega-
lovirus infection in steroid-refractory ulcerative colitis: a case-
control study. Am | Surg Pathol 2004; 28: 365-373

Parente F, Cernuschi M, Rizzardini G, Lazzarin A, Valsecchi
L, Bianchi Porro G. Opportunistic infections of the esophagus
not responding to oral systemic antifungals in patients with
AIDS: their frequency and treatment. Am | Gastroenterol 1991;
86:1729-1734

Gondo H, Minematsu T, Harada M, Akashi K, Hayashi S,
Taniguchi S, Yamasaki K, Shibuya T, Takamatsu Y, Teshima
T. Cytomegalovirus (CMV) antigenaemia for rapid diagnosis
and monitoring of CMV-associated disease after bone mar-
row transplantation. Br | Haematol 1994; 86: 130-137

Kurihara T, Hayashi ], Matusoka T, Ito A. HCMV pp65 anti-
genemia assay using indirect alkaline phosphatase staining
method. Biomed Res 1995; 16: 125-129

Boeckh M, Gooley TA, Myerson D, Cunningham T, Schoch
G, Bowden RA. Cytomegalovirus pp65 antigenemia-guided
early treatment with ganciclovir versus ganciclovir at engraft-
ment after allogeneic marrow transplantation: a randomized
double-blind study. Blood 1996; 88: 4063-4071

Kanda Y, Mineishi S, Saito T, Seo S, Saito A, Suenaga K, Oh-
nishi M, Niiya H, Nakai K, Takeuchi T, Kawahigashi N, Shoji
N, Ogasawara T, Tanosaki R, Kobayashi Y, Tobinai K, Kami

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

1191

20

21

22

23

24

25

26

M, Mori S, Suzuki R, Kunitoh H, Takaue Y. Pre-emptive
therapy against cytomegalovirus (CMV) disease guided by
CMV antigenemia assay after allogeneic hematopoietic stem
cell transplantation: a single-center experience in Japan. Bone
Marrow Transplant 2001; 27: 437-444

Mori T, Okamoto S, Matsuoka S, Yajima T, Wakui M, Wata-
nabe R, Ishida A, Iwao Y, Mukai M, Hibi T, Ikeda Y. Risk-
adapted pre-emptive therapy for cytomegalovirus disease in
patients undergoing allogeneic bone marrow transplantation.
Bone Marrow Transplant 2000; 25: 765-769

Fica A, Cervera C, Pérez N, Marcos MA, Ramirez J, Linares L,
Soto G, Navasa M, Cofan F, Ricart MJ, Pérez-Villa F, Puma-
rola T, Moreno A. Immunohistochemically proven cytomega-
lovirus end-organ disease in solid organ transplant patients:
clinical features and usefulness of conventional diagnostic
tests. Transpl Infect Dis 2007; 9: 203-210

Jang EY, Park SY, Lee EJ, Song EH, Chong YP, Lee SO, Choi
SH, Woo JH, Kim YS, Kim SH. Diagnostic performance of
the cytomegalovirus (CMV) antigenemia assay in patients
with CMV gastrointestinal disease. Clin Infect Dis 2009; 48:
el21-e124

Boeckh M, Boivin G. Quantitation of cytomegalovirus: meth-
odologic aspects and clinical applications. Clin Microbiol Rev
1998; 11: 533-554

Caliendo AM, Schuurman R, Yen-Lieberman B, Spector SA,
Andersen J, Manjiry R, Crumpacker C, Lurain NS, Erice A.
Comparison of quantitative and qualitative PCR assays for
cytomegalovirus DNA in plasma. | Clin Microbiol 2001; 39:
1334-1338

Rene E, Marche C, Chevalier T, Rouzioux C, Regnier B, Saimot
AG, Negesse Y, Matheron S, Leport C, Wolff B. Cytomega-
lovirus colitis in patients with acquired immunodeficiency
syndrome. Dig Dis Sci 1988; 33: 741-750

Ljungman P, Griffiths P, Paya C. Definitions of cytomegalo-
virus infection and disease in transplant recipients. Clin Infect
Dis 2002; 34: 1094-1097

S- Editor TianL L- Editor Stewart G] E- Editor Zheng XM

March 7, 2011 | Volume 17 | Issue 9 |



