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Introduction 
 

Since March 2013, infection with a novel reassort-
ant avian-origin influenza A H7N9 virus has oc-
curred in China (1). To date, 137 cases of infec-
tion have been reported in 10 provinces or munic-
ipalities, with 45 deaths (2). As was reported in 
previous studies, the patients usually presented 
with a rapidly progressive pneumonia that could 
result in respiratory failure and acute respiratory 
distress syndrome (ARDS). Therefore, radiological 
findings remain the most important information 
to diagnose and evaluate disease severity. Here, we 
report three cases of H7N9 virus infection, focus-
ing on the radiological findings. 

 

Case Reports 
 

Case 1  
A 65-year-old man came to our hospital complain-
ing of upper abdominal pain and nausea for 6 days. 
On the same day as symptoms onset, he bought a 
live hen. He had a history of cholecystitis and 

cholelithiasis. He was first diagnosed with acute 
onset cholecystitis and treated for 4 days, includ-
ing antibiotics, in a primary hospital but still did 
not feel better. Moreover, his temperature rose to 
38.5°C, which forced him to come to our hospital 
immediately. He had a slight cough and a little 
sputum without chest pain or dyspnea. Inspiratory 
crackles were heard in the right lower lung field 
on auscultation. The oxygen saturation level for 
room air was 93%. The laboratory results revealed 
leukopenia and increased myocardial enzyme and 
aspartate aminotransferase levels (Table 1). High-
resolution computed tomography (HRCT) was 
performed and showed ground-glass attenuation 
in the right lower lobe and the left upper lobe (Fig. 
1). Because of the unexplained pneumonia, his 
airway secretions were sent to the Zhejiang Center 
for Disease Control and Prevention for nucleic 
acid testing. The test results suggested that the 
patient was infected with the H7N9 virus.  
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Fig. 1: Images of the 1st case: HRCT showed ground-glass attenuation in (a) the left upper lobe and (b) the right 
lower lobe 

 
Table 1: Patients’ main characteristics 

 

 Patient 1 Patient 2 Patient 3 Normal 
range 

Age 65 84 58  
Sex Male Male Male  
Exposure history to birds 
in the past 7 days 

Yes No Yes  

Underlying condition Cholecystitis and 
Chaelithiasis 

Chronic Obstructive 
Pulmonary Disease 

No  

Symptom     

Temperature(℃) 38.5 38.9 39.3  

  Sore throat - - -  
  Body pain - + -  
  Cough + + -  
  Sputum + - -  
  Dyspnea - + -  
  Abdominal pain + - -  
Lab test  Initial 3 days 

later 
Initial 2 days 

later 
 

  WBC (×10⁹/L) 3.0 6.3 5.6 4.2 1.4 4-10 

Neutrophils (×10⁹/L) 2.2 4.8 4.3 2.95 1.1 2-7 

Lymphocytes (×10⁹/L) 0.56 0.9 0.8 0.8 0.3 0.8-4 

CRP (mg/L) 140.5 25 53.4 / 87.3 <10 
ALT (U/L) 65 / 21 / 40 <45 
AST (U/L) 99 / 43 / 48 <35 
LDH (U/L) 918 / 471 / / 140-271 
CK (U/L) 979 / 116 / / <171 

†WBC= white blood cell; CRP= C Reactive Protein; ALT= alanine aminotransferase; AST= aspartate aminotrans-
ferase; LDH= lactate dehydrogenase; CK=creatine kinase 
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Case 2 
This case involved an 84-year-old man who lived 
in a nursing home and had no known history of 
exposure to live birds during the 2 weeks before 
the onset of symptoms. He came to our hospital 
presenting with fever, dry cough, and dyspnea. He 
had a history of chronic obstructive pulmonary 
disease for 40 years. Chest auscultation revealed 
decreased breath sounds in both lungs. Initial rou-
tine blood tests showed a normal white blood cell 
(WBC) count (Table 1). The initial HRCT results 
(Fig. 2a) showed multiple bilateral ground-glass 
opacification. He was treated with moxifloxacin 
and the Chinese patented drug Lianhuaqingwen 
capsule for 3 days. However, his symptoms per-
sisted and dyspnea worsened. A chest X-ray was 
performed and showed extensive bilateral ground-

glass opacification (Fig. 2b). The patient was ad-
mitted to the respiratory ward and subsequently 
transferred to the intensive care unit because of 
respiratory failure and unconsciousness. He was 
intubated and given meropenem for antibiotic 
treatment. Another chest X-ray was performed on 
the next day, which revealed diffuse bilateral air-
space consolidation (Fig. 2c). As a result of rapidly 
progressive unexplained pneumonia, viral pneum-
onia was suspected. Therefore, a nasopharyngeal 
swab sample was collected and analyzed by re-
verse transcription-polymerase chain reaction 
(RT-PCR) by our microbiology laboratory. A 
positive result for H7N9 virus was detected. This 
result was confirmed by the Zhejiang Center for 
Disease Control and Prevention.  

 

 
 
Fig. 2: Images of the 2nd case: (a) HRCT showed multiple bilateral ground-glass opacification. (b) Chest X-ray 
showed extensive bilateral ground-glass opacification. (c) Chest X-ray revealed diffuse bilateral air-space consolida-
tion 
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Case 3 
A 58-year-old man presenting with a 3-day history 
of fever, chills, and fatigue, without cough, chest 
pain, or dyspnea was admitted to our hospital. Ep-
idemiological investigation found that he had 
bought a hen 13 days previously. He had been 
diagnosed with upper respiratory infection and 
treated with paracetamol, Qingkailing Capsule (a 
Chinese patented drug), and latamoxef for 2 days 
in a community health service center. Rechecking 
of routine blood tests showed leukopenia and 
lymphopenia (Table 1). Thus, he came to our 

hospital. Physical examination revealed a fever of 
39.3°C and oxygen saturation on room air of 98%. 
No crackling sounds were heard. A chest X-ray 
showed infiltration in the left lung and subpleural 
consolidation (Fig. 3a). On the next day, a chest 
X-ray was performed again and revealed a large 
area of consolidation in the left lung (Fig. 3b). As 
the pneumonia was unexplained, RT-PCR of the 
nasopharyngeal swab samples was done by our 
microbiology laboratory and confirmed by the 
Zhejiang Center for Disease Control and Preven-
tion to be positive for the H7N9 virus.  

 

 
 
Fig. 3: Images of the 3rd case: (a) Chest X-ray showed infiltration in the left lung and subpleural consolidation. (b) 
Chest X-ray revealed a large area of consolidation in the left lung 

 

Discussion 
 

A novel reassortant H7N9 virus has emerged in 
China (3). The symptomatic case fatality risk is 
between 160 (63–460) and 2800 (1000–9400) per 
100,000 symptomatic cases (4). Most cases are 
epidemiologically unrelated (5), but limited non-
sustained human-to-human transmission cannot 
be ruled out and may have occurred among close-
related family members (6).  

In a clinical study (7), Gao and colleagues found 
that fever and cough were the most common pre-
senting symptoms. Almost all patients had clini-
cally apparent pneumonia. Multiorgan involve-
ment could be seen during the disease process. 
Postmortem biopsies of three patients showed 
acute diffuse alveolar damage (8). Hematological 
abnormalities commonly seen were leukopenia, 
lymphopenia, thrombocytopenia, raised hepatic 
transaminase and creatine kinase levels, and im-
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paired coagulation (9). Rapid virological diagnosis 
was established by RT-PCR for the M, H7, and 
N9 genes and confirmed by viral culture in cell 
lines. Serological testing was carried out for epi-
demiological investigation and screening. 
Wang et al. found that rapidly progressive ground-
glass opacification and consolidation with air 
bronchograms and interlobular septal thickening, 
with right lower lobe predominance, were the 
main imaging findings in patients with H7N9 
pneumonia. The severity of these findings was 
associated with the severity of the clinical presen-
tation (10). The initial radiological manifestations 
in our study also presented as bilateral ground-
glass opacification or reticular opacification with 
or without associated focal or multifocal areas of 
consolidation. Researchers have found that char-
acterization of ground-glass opacification and 
consolidation is generally pathologically attributa-
ble to the partial displacement of air from partial 
filling of air spaces, thickening of interstitial tis-
sues from fluid or cells, partial alveolar collapse, 
increased capillary blood volume, or pleural re-
traction (11). The chest radiographic findings in all 
of our cases showed bilateral patchy or confluent 
areas of air-space consolidation or ground-glass 
opacification. In the second case, it rapidly pro-
gressed to diffuse bilateral ground-glass attenua-
tion and air-space consolidation, which suggested 
progression to ARDS. 
In addition to empirical treatment with broad-
spectrum antibiotics, antiviral agents, alone or 
with corticosteroids, have been used in most pa-
tients. Extracorporeal membrane oxygenation and 
artificial liver support systems play an important 
role in improving oxygenation and maintaining 
homeostasis.  
Implementing control measures, such as prompt 
isolation of the patient, active monitoring of close 
contacts, and implementation of standard, contact, 
and droplet precautions by health care personnel 
in hospitals are recommended (5). In addition, 
temporary closure of live bird markets and possi-
ble vaccination programs seem necessary and 
helpful to halt evolution of the virus into a pan-
demic agent (9). The influenza H7N9 
A/Anhui/1/2013 strain has been proposed as a 

candidate vaccine (3), and research has demon-
strated good protection against this strain in mice 
(12). 
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