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Abstract
Adenovirus is one of the most common viruses causing upper respiratory tract infection (RTI) 
among young individuals. Although progression to lower RTI may occur in immunocompromised 
patients, this is uncommon in immunocompetent patients. Herein, we report a case of severe 
adenovirus pneumonitis complicated by adenovirus viremia in a 26-year-old immunocompetent 
patient.
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Introduction
Adenovirus is one of the most common viruses causing 
upper respiratory tract infection (RTI) among young 
individuals. Although progression to lower RTI may occur 
in immunocompromised patients, this is uncommon in 
immunocompetent patients. Herein, we report a case of severe 
adenovirus pneumonitis complicated by adenovirus viremia in a 
young healthy patient.

Case Report
A 26-year-old obese female presented to our hospital in April 
of 2013 with cough and shortness of breath of one week. It 
was associated with fever, nausea, vomiting, and diarrhea. Past 
medical history includes morbid obesity (BMI = 45 kg/m2) and 
major depressive disorder. She reported having contact with her 
cousin who experienced an upper RTI a prior week; otherwise she 
denied recent travel or illness. She received influenza vaccine. 
In the emergency department, her vitals included a temperature 
of 102 degree Fahrenheit and an oxygen saturation of 88% on 
room air. Lung exam revealed crackles and decreased breath 
sounds at the left lung base. Chest radiography (CXR) showed 
patchy infiltrates in the left middle and lower lobes with small 
left pleural effusion (Figure 1A). Computed tomography of the 
chest revealed bilateral nodular opacities with consolidation 
of the left lower lobe (Figure 1B).  She was started on oral 
levofloxacin for left-sided community-acquired pneumonia 
(CAP). Nasal swab for influenza and respiratory syncytial 
virus polymerase chain reaction (PCR) were negative. Urine 
pneumococcal and legionella antigens were negative. Anti-
HIV antibody test was negative. Total immunoglobulin level 
was normal. After admission, she continued to have persistent 
fever and worsening shortness of breath. A repeated CXR two 
days later revealed progression of left middle and lower lobe 
consolidations with increased left pleural effusion as well as 
pulmonary congestion and perihilar opacities. (Figure 1C). She 
was subsequently intubated due to acute respiratory distress 
syndrome. A bronchoscopy was performed and adenovirus 
was detected from bronchoalveolar larvage (BAL) fluid by 
qualitative PCR. Bacterial, fungal, and mycobacterial cultures 
from BAL fluid were all negative. Plasma adenovirus PCR 
was positive at 633,058 copies/mL. She was started on weekly 

intravenous cidofovir (5 mg/kg/dose) for presumed severe 
adenovirus pneumonitis. Her respiratory status and repeated 
CXR continued to improve after the second dose of (Figure 1D). 
Repeated plasma adenovirus PCR was negative. However, she 
had a prolonged intubation due to altered mental status, thus 
required -tracheostomy. After one month of hospitalization, she 
was transferred to a nursing home for rehabilitation with stable 
respiratory status.

 

Figure 1: Chest radiography (CXR) on the day of admission showed 
patchy infiltrates in the left middle and lower lobes with small left pleural 
effusion (A). Computed tomography (CT) of the chest revealed bilateral 
nodular opacities with consolidation of the left lower lobe (B). A repeated 
CXR on hospital day 2 revealed progression of left middle and lower lobe 
consolidations with increased left pleural effusion as well as pulmonary 
congestion and perihilar opacities (C) followed by the improvement after 
anti-viral therapy (D).
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Discussion 
Severe adenovirus pneumonitis can occur in 
immunocompromised patients such as hematopoietic stem cell 
transplant recipients and carries a mortality rate as high as 50 
percent [1]. In contrast, only few cases in immunocompetent 
patients have been reported [2-4]. Our patient was diagnosed 
with adenovirus pneumonitis complicated with adenovirus 
viremia confirmed by PCR. Although immunologic evaluation 
did not reveal evidence of impaired immunity, she was likely 
immunosuppressed from morbid obesity. Obesity has been 
reported as one of the risk factors for severe influenza [5]. 
Cytokines released from adipocytes have been proposed as 
a potential mechanism [6]. Furthermore, certain adenovirus 
serotypes (such as 7,11) have been reported to cause severe 
respiratory disease in immunocompetent patients [7,8]. Although 
cidofovir has demonstrated anti-adenovirus activity in vitro, its 
clinical efficacy is limited to case reports in immunocompromised 
patients. We elected to treat our patient with cidofovir due to 
the severity of the disease. After two doses of cidofovir, her 
respiratory status continued to improve and plasma adenovirus 
was thereafter non-detected. Nephrotoxicity, a side effect 
of cidofovir, was not observed in our patient likely due to - 
aggressive hydration and probenecid co-administration. While 
early detection and supportive care are standard treatment, anti-
viral therapy should be considered in severe cases regardless of 
immunologic status. 

Conclusion
With advances in molecular detection techniques, early 
diagnosis of the disease provides an opportunity to achieve a 

better outcome. Clinicians should be aware of this potential 
cause of severe CAP from common respiratory viral pathogens 
in young immunocompetent patients.

Conflict of Interest
The authors declare no conflict of interest.

References
1. Chakrabarti S, Mautner V, Osman H, Collingham KE, Fegan CD, 

Klapper PE, et al. Adenovirus infections following allogeneic stem 
cell transplantation: incidence and outcome in relation to graft ma-
nipulation, immunosuppression, and immune recovery. Blood. 
2002;100:1619-1627. 

2. Clark TW, Fleet DH, Wiselka MJ. Severe community-acquired ad-
enovirus pneumonia in an immunocompetent 44-year-old woman: A 
case report and review of the literature. J Med Case Rep. 2011;5:259. 

3. Hakim FA, Tleyjeh IM. Severe adenovirus pneumonia in immuno-
competent adults: a case report and review of the literature. Eur J Clin 
Microbiol Infect Dis. 2008;27:153-158. 

4. Hijikata N, Takayanagi N, Sato S, Harasawa K, Miyaoka K, Asanuma 
K, et al. Adenovirus pneumonia in an immunocompetent adult. J In-
fect Chemother. 2012;18:780-785. 

5. Morgan OW, Bramley A, Fowlkes A, Freedman DS, Taylor TH, Gar-
giullo P, et al. Morbid obesity as a risk factor for hospitalization and 
death due to 2009 pandemic influenza A (H1N1) disease. Plos One. 
2010;5. 

6. Huttunen R, Syrjanen J. Obesity and the risk and outcome of infec-
tion. Int J Obesity. 2013;37:333-340. 

7. Heydari H, Mamishi S, Khotaei GT, Moradi S. Fatal type 7 adeno-
virus associated with human bocavirus infection in a healthy child. J 
Med Virol. 2011;83:1762-1763. 

8. Low SY, Tan TT, Lee CH, Loo CM, Chew HC. Severe adenovirus 
pneumonia requiring extracorporeal membrane oxygenation support-
serotype 7 revisited. Respir Med. 2013;107:1810-1813.


