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Abstract Described here is a severe case of community-
acquired adenovirus pneumonia that occurred in a previ-
ously healthy 54-year-old male who was later determined to
have stage A chronic lymphatic leukemia. The clinical pre-
sentation was consistent with that of atypical pneumonia.
Testing with PCR revealed adenovirus in a bronchoalveolar
lavage sample, while all other tests to determine a bacterial
or virological etiology were negative. Further examination
of the patient revealed the previously undiagnosed chronic
lymphatic leukemia. Following treatment with human im-
munoglobulin and oxygen therapy with continuous posi-
tive airway pressure support the patient recovered from the
pneumonia completely.

Introduction

Adenoviruses are ubiquitous and can cause a variety of hu-
man ailments including upper and lower respiratory tract
diseases, conjunctivitis, and gastroenteritis. These infec-
tions are usually mild and self-limited and are mostly seen
in young children and in adults living close together, such
as military recruits. Only rarely does severe infection de-
velop in subjects presumed to be healthy [1, 2]. However,
the potential of adenoviral infection to disseminate and
cause severe illness in immunocompromised patients, such
as those undergoing bone marrow or solid organ transplan-
tation [3, 4] and those with malignant neoplasms [5] and
HIV infection [6], has been well described. The mortality in
such patient populations is reported to be high. We describe
here a case of community-acquired pneumonia caused
by adenovirus in a previously healthy patient who was
later shown to have stage A chronic lymphatic leukemia
(CLL).
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Case report

A 54-year-old previously healthy non-smoking male was
admitted to a local hospital with a short history of fever
and upper respiratory tract symptoms, non-productive
cough and shortness of breath that was not relieved by
a 3-day course of oral amoxicillin. Physical examination
showed moderate dyspnea, coughing, and a temperature
of 38.8◦C; conjunctivitis, pharyngitis, gastroenteritis and
rash were not observed. Inspiratory crackles were noted
on the left upper thorax. Cardiovascular and abdominal
findings were unremarkable. Routine laboratory tests re-
vealed a hemoglobin count of 7.5 mmol/l, leukocytosis
of 35×109/l, thrombocyte count of 114×109/l, C-reactive
protein 269 mg/l (normal, <10 mg/l), bilirubin 12 µmol/l
(normal, <21 µmol/l), and S-aspartate aminotransferase
132 U/l (normal, 10–50 U/l). Chest radiograph revealed an
infiltrate on the upper left side, and therapy with intravenous
penicillin was initiated since pneumococcal pneumonia in
Denmark remains sensitive to this agent. Blood cultures
were negative, and attempts to obtain a sputum sample
were unsuccessful.

Over the following 4 days the patient’s condition deteri-
orated with increasing fever, severe dyspnea, jaundice and
mental alterations. Arterial blood gas analysis in ambient
air showed a PO2 of 6.4 kPa, a PCO2 of 4.0 kPa, and a
pH of 7.49. The patient was transferred to our hospital
because of worsening signs on chest radiographs and in-
creasing oxygen requirements. Laboratory tests performed
at admission to our hospital revealed increased leukocy-
tosis at 62.4×109/l (95% lymphocytes), C-reactive protein
171 mg/l, bilirubin 96 µmol/l, S-aspartate aminotransferase
132 U/l, lactate dehydrogenase 867 U/l (normal, <450 U/l),
and alkaline phosphatase 629 U/l (normal, 70–275 U/l).
Evaluation of jaundice revealed a negative Coombs test
and no indication of hemolysis. A posteroanterior chest ra-
diograph showed consolidation of the lingual and left upper
lobes as well as right-sided perihilar infiltrates (Fig. 1). Res-
piratory support was provided for 6 days via a continuous
positive airway pressure system on a face mask.
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Fig. 1 Posteroanterior chest radiograph obtained after 10 days of
respiratory symptoms

Atypical pneumonia was suspected and empiric antibac-
terial therapy with erythromycin and rifampicin (later
ciprofloxacin) was administered for 3 weeks. Hypogamma-
globulinemia was diagnosed after an IgG count of 4.0 g/l
(normal, 6.1–14.9 g/l) was obtained, and 20 g of human im-
munoglobulin was administered intravenously. The patient
recovered slowly and was discharged without respiratory
symptoms.

Diagnostic evaluation included bacterial cultures of
blood and urine, all of which were negative. Urine was
also negative for Legionella pneumophila antigen. Bron-
choscopy was performed after admission to our hospi-
tal, and bronchoalveolar lavage (BAL) fluid was cultured
for bacteria, fungi and mycobacteria with negative re-
sults. Polymerase chain reaction performed on BAL fluid
was positive for adenovirus but negative for influenza
virus, parainfluenza virus, coronavirus, respiratory syncy-
tial virus, pneumoocystis, and Legionella, Mycoplasma,
and Chlamydia spp. Serological tests for Legionella,
Mycoplasma and Chlamydia spp. performed at admission
and at 2 and 8 weeks after the onset of symptoms were
also negative (all <1:16). Serum tests for HIV antibody,
antinuclear antibody, and antibodies to hepatitis B and C
viruses were negative.

Due to the clinical finding of an enlarged lymph node on
the left side of the neck and marked lymphocytosis in pe-
ripheral blood, a bone marrow examination was performed.
The test revealed CLL at stage A.

Discussion

The case reported here of a previously healthy patient with
pneumonia from whom adenovirus was the only pathogen
demonstrated represents a very rare event, even in patients
with an established immunosuppressive disorder. A previ-
ous review of autopsy results from a large series of immuno-
compromised patients identified just 0.5% of cases with

disseminated adenovirus infection [7]. From a prospective
study of respiratory virus infections in patients with hema-
tologic malignancies, adenoviral disease was confirmed in
6% of cases, but the complete absence of pneumonia in
these patients [5] suggests the complication seen in our pa-
tient is rare. Even in cases of severe immunosuppression,
such as that due to bone marrow transplantation, adenovirus
pneumonia occurs rarely [3].

In the case reported here, further diagnostic evaluations
revealed the patient had previously undiagnosed stage A
CLL. However, it is difficult to assess the influence of this
comorbidity on the course of the adenoviral infection. In
the literature, only two other reports have identified patients
with CLL and adenoviral pneumonia, and both patients
had a fatal outcome [7, 8]. Nevertheless, it is clear from
those two reports, that the patients were far more immuno-
compromised than ours, with one patient having received
multiple courses of chemotherapy and the other having cy-
topenia at the time of diagnosis [7, 8]. Patients with CLL
frequently have low levels of immunoglobulin, as did our
patient, and most of the infectious complications they expe-
rience are caused by bacteria. Severe viral infections, with
the exception of reactivated herpes zoster, are rare in this
patient population. Nevertheless, the case presented here
reflects the possibility that an unusual viral etiology can
play a role in lower respiratory tract infections.

In light of the recent emergence of the SARS-coronavirus
syndrome it is particularly relevant to include virological
examinations in the diagnostic work-up of patients with se-
vere pneumonia of unknown etiology. Our patient was ad-
mitted during the annual influenza epidemic, but we did not
detect coronavirus or any other respiratory viruses (except
for adenovirus) by PCR performed on BAL fluid, nor did
we culture any bacteria, fungi or mycobacteria from blood
or BAL. The application of PCR for the detection of respi-
ratory viruses in adults with pneumonia is the technique of
choice [9], and the increased use of PCR may lead to more
frequent detection of a viral etiology in cases of atypical
pneumonia owing to the method’s better sensitivity.

Frequently, severe adenovirus infection in immunocom-
promised patients involves several organs due to its role in
several forms of disease, i.e. hepatitis, gastroenteritis, hem-
orrhagic cystitis and possibly encephalitis. Our patient had
mild-to-moderate signs of hepatic involvement with jaun-
dice and increased liver enzymes as well as a brief period
of cerebral symptoms. The manifestations in both organs
regressed spontaneously. At presentation and for several
days thereafter the patient had significantly elevated levels
of C-reactive protein, which suggested a bacterial etiol-
ogy. However, among the respiratory viruses, adenovirus
in particular is known to induce a strong C-reactive pro-
tein response [10]; thus, we accept adenovirus infection as
the cause of the acute-phase reactant response seen in our
patient.

Although other types of viral pneumonia are associated
with diffuse infiltrates on chest radiology, adenoviral pneu-
monia is frequently reported to present with focal infil-
trates [11] and, in practice, cannot be distinguished from
atypical bacterial pneumonia [12]. In the present case the
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clinical presentation was suggestive of atypical pneumo-
nia, and treatment with macrolides and a fluoroquinolone
was administered for 3 weeks on suspicion of legionellosis.
However, examinations of BAL by culture and PCR did not
detect any Legionella species, and repeated serological ex-
aminations did not show any rise in antibody titre against
legionella antigens; thus, we do not believe this pathogen
was associated with our patient’s symptoms. Respiratory
support was successfully provided via a continuous pos-
itive airway pressure system, which has previously been
reported to help reduce the risk of morbidity and mortal-
ity associated with mechanical ventilation in patients with
viral pneumonia [13, 14].

Despite promising in vitro findings, no antiviral medica-
tion has yet been shown to change the course of adenoviral
disease. Ribavirin and cidofovir have been tried in a limited
number of cases with unclear results [3, 15, 16]. At the time
we were notified that adenovirus had been detected in our
patient’s BAL, the patient was improving clinically, so we
decided not to initiate antiviral therapy. Since a low level
of IgG was detected (secondary to CLL) the patient was
given human immunoglobulin, which in itself may have
antiviral efficacy. Initiation of corticosteroid therapy for
the CLL was postponed until regression of the pneumonia
was observed, since steroid therapy may worsen adenoviral
pneumonia [11, 17].

In conclusion, newer and more sensitive diagnostic meth-
ods may reveal more cases of viral pneumonia in mildly im-
munocompromised hosts. The case presented here demon-
strates it may be appropriate to consider the possibility of
a comorbid immunosuppressive condition in cases of ade-
noviral pneumonia.
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