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Cytomegalovirus cavitary pneumonia in a human
immunodeficiency virus-infected patient
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Abstract
Cavitary lung lesions are uncommon radiological findings in cytomegalovirus
pneumonia, and tissue biopsy is rarely performed for diagnosis. A 67-year-old man
presented with a wet cough. Extensive white moss in the oral cavity was found on
physical examination, and chest computed tomography revealed an approximately
4 cm cavitary lesion in the upper lobe of the right lung. Blood tests showed a criti-
cally low CD4+ T lymphocyte count and positivity for human immunodeficiency
virus type 1 antibodies. A transbronchial biopsy of the cavitary lung lesion was per-
formed, and inclusion bodies in the nuclei of enlarged alveolar epithelial cells were
seen in the histopathological findings. Immunohistochemistry staining for cytomeg-
alovirus was positive, and cytomegalovirus pneumonia was diagnosed. Ganciclovir
treatment was initiated, and the symptoms and imaging findings resolved. Cytomeg-
alovirus pneumonia can present as cavitary lung lesions in patients with acquired
immunodeficiency syndrome, and a transbronchial biopsy is essentially useful for a
definitive diagnosis.
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INTRODUCTION

Cytomegalovirus (CMV) infections, particularly pneumonia,
are fatal opportunistic infections in immunocompromised
patients such as those with acquired immunodeficiency syn-
drome (AIDS), and prompt diagnosis and therapy are
important. Typical radiological findings of CMV pneumonia
include bilateral interstitial infiltrates. Cavitary lung lesions
are rare, especially in AIDS patients.1,2 Biopsy is the gold
standard for the diagnosis of CMV infection.3 However,
bronchoscopic biopsy is often not performed because of its
invasiveness.2 We describe a case of CMV pneumonia with
a cavitary lung lesion in a patient with AIDS, which could
have been diagnosed and treated early by transbronchial
biopsy.

CASE REPORT

A 67-year-old man, who had never been diagnosed with
immunodeficiency, presented to the hospital with a wet
cough. Neither fever nor desaturation were observed. Exten-
sive white moss was found in the oral cavity on physical
examination. Chest radiography revealed a cavitary lung
lesion in the right upper lung field, and chest computed
tomography (CT) showed a 40 mm cavitary lung lesion with
surrounding nodular, granular, and frosted shadows in the
anterior segment of the right upper lobe (Figure 1A,B).
Blood samples revealed a critically low CD4+ T lymphocyte
count of 5 cells/mm3 and a positive human immunodefi-
ciency virus (HIV) screening test. Other blood tests were all
negative, including interferon-gamma release assay, anti-
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glycopeptidolipid-core immunoglobulin A antibody for
Mycobacterium avium complex assay, (1,3)-β-D-glucan test,
Aspergillus galactomannan antigen detection assay, and
Aspergillus IgG antibody detection assay. Differential dis-
eases considered were tuberculosis, non-tuberculosis myco-
bacterial infection, mycoses such as aspergillosis, and
malignant diseases such as lung cancer. Bronchoscopy with

transbronchial biopsy and bronchial lavage were performed
from the anterior segmental bronchus in the upper lobe of
the right lung. Bronchial fluid washing revealed no signifi-
cant findings. Histopathological findings showed inflamma-
tory granulation tissue with infiltration of neutrophils and
lymphocytes and some inclusion bodies in the nuclei of the
enlarged alveolar epithelial cells (Figure 2A). There were no

F I G U R E 1 Imaging course of a cavitary lesion in the right lung upon admission (A, B), after 1 month showing a significant decrease in size (C, D), and
after 3 months, nearly disappeared (E, F).

F I G U R E 2 Histopathological findings of transbronchial biopsy specimens for cavity lung lesions. Haematoxylin and eosin staining with high
magnification (�400) revealed inclusion bodies in the nucleus of enlarged alveolar epithelial cells (A). Immunohistochemistry staining with high
magnification (�400) demonstrated positivity for cytomegalovirus (B).
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findings of malignancy, bacterial infections such as Pseudo-
monas aeruginosa, Pneumocystis jirovecii infection, or tuber-
culosis. Immunohistochemistry staining for CMV revealed
scattered positive cells (Figure 2B). The CMV pp65 antige-
nemia assay was also positive, and a cytomegalovirus pneu-
monia was diagnosed. Subsequently, the HIV type 1 western
blot confirmatory test confirmed the HIV infection, leading
to the final diagnosis of AIDS with cytomegalovirus infec-
tion as an AIDS-defining illness. Ganciclovir was adminis-
tered for 3 weeks. The cavitary lung lesion was significantly
reduced within 1 month of the initiation of treatment and
almost disappeared 3 months after the end of treatment,
leaving only a small linear opacity (Figure 1C–F). Antiretro-
viral therapy was initiated for HIV infection after complet-
ing treatment for CMV infection.

DISCUSSION

CMV pneumonia is fatal in immunocompromised hosts,
such as patients with AIDS described in this case. End-organ
disease caused by CMV typically occurs in patients with
HIV those with CD4+ T lymphocyte cell counts <50 cells/
mm3 who are not receiving antiretroviral therapy.4 Delayed
diagnosis and treatment could result in death in up to 70%
of patients with AIDS complicated with CMV pneumonia.2

Therefore, prompt diagnosis and initiation of appropriate
treatment are quite important. In our case, we decided to
perform transbronchial biopsy of cavitary lung lesions
because the patient was diagnosed as AIDS. This could lead
to prompt and accurate diagnosis as well as successful
treatment.

Radiological findings in CMV pneumonia typically show
bilateral interstitial infiltrates and other features such as
ground-glass attenuation, consolidation, and pulmonary
nodules; however, cavitary lesions are reported to be
extremely rare.1 A comparative study of high-resolution CT
images of pneumocystis pneumonia (78 cases) and CMV
pneumonia (34 cases) in patients with AIDS did not find a
single case of CMV with cavitary lesions.2 There have been
a few case reports of CMV cavitary pneumonia in non-HIV
patients on steroid and immunosuppressive drugs.5,6 Espe-
cially, Ayyappan AP et al. reported an impressive case of
CMV pneumonia in a patient on steroids and immunosup-
pressive drugs for collagen lung disease who presented with
multiple cavitary lung lesions.6 As for the mechanism by
which CMV causes cavitary lung lesions, it has been specu-
lated that CMV produces thrombin, which leads to throm-
bus formation in the smaller vessels, resulting in endothelial
cell damage and necrosis of the lung parenchyma.5 How-
ever, evidence is lacking, and it is unclear whether the same
mechanism occurs in patients with HIV infection like
our case.

In immunocompromised hosts, common differential
diagnoses of cavitary lung lesions include bacterial, tubercu-
lous, nontuberculous mycobacterial, fungal, and Pneumocys-
tis jirovecii infection, septic embolism, and malignancy.1

Tuberculosis is the most common first-episode manifesta-
tion in HIV-infected patients and is associated with a high
risk of mortality.7 The concomitant use of antituberculosis
and antiretroviral drugs must be carefully determined
because of several management issues, including drug inter-
actions, overlapping toxicities, and the risk of immune
reconstitution inflammatory syndrome. Hence, it is impor-
tant to differentiate tuberculosis from cavitary lung lesions
in patients with AIDS, as in the present case. Biopsy is the
gold standard for diagnosing CMV disease, either by identi-
fying the owl-eye inclusion body or by detecting the viral
nucleic acid in the specimen.3 However, bronchoscopic tis-
sue biopsy is often not performed because of its invasive-
ness.2 In this case, prompt treatment for CMV pneumonia
was initiated after a bronchoscopic tissue biopsy excluded
tuberculosis and confirmed the diagnosis of CMV pneumo-
nia, resulting in improvement.

In conclusion, CMV pneumonia should be included in
the differential diagnosis of patients with AIDS presenting
with cavitary lung lesions. Transbronchial biopsy should be
considered to differentiate it from other diseases, such as
tuberculosis, and early treatment for CMV pneumonia
should be initiated.
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