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2.  Table 2
WBC 8,500 20,800/ l 15,460 CRP 3.1
22.3 mg/dl 11.9 1
3 3

IgE 3
IgE 4

1

2

Table 1  Clinical manifestations

Case
No. Age, sex Hospitalization Complications Auscultation 

1 43 M   rhonchi back, bilateral  

2 37 F  bronchial asthma wheezes back, bilateral  

3 22 M   coarse crackles & rhonchi 
back, bilateral  

4 41 M  bronchial asthma, chronic  
sinusitis, DM 

coarse crackles
back, bilateral  

5 73 M  bronchial asthma, DM coarse crackles
back, bilateral

DM : diabetes mellitus

Table 2 Laboratory ndings on allergy and infection

Case 
No 

WBC
/ l

CRP
mg/dl

Eosinophil
%

IgE
IU/ml  

Allergen speci c IgE  
antibody RAST  

Urinary S. pneumoniae 
antigen 

Sputum culture
number of organisms  

1 8,500 22.3 0.6 990 
+

ticks, house dust, Japanese 
cedar  

+ S. pneumoniae
1+

2 18,500 10.9 0 87 +
ticks  + S. pneumoniae

105/ l  

3 9,400 3.1 7.5 62  + S. pneumoniae
1+  

4 20,800 15.1 0 336 
+

ticks, house dust, Japanese 
cedar, dog skin waste  

+ S. pneumoniae
1+  

5 20,100 8.3 N/E 238 +
ticks, house dust  + S. pneumoniae 

2+  

*pair serum, CF : complement fixation test, IgE : immunoglobulin E, N/E : not evaluated, PA : passive agglutination test, 
RAST :  radioimmunosorbent assay of allergen, S. pneumoniae : Streptococcus pneumoniae
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3.  Table 3
PaO2

PaCO2 4 2 AaDO2

25.6 55.9Torr 3
% 1 1 1

1 3 3
14 1.87 L % 45.2% 1

58% 1 1.01 L 1 % 24.4%
78.7%

42 1.96 L % 47.3% 1
51.1% 1 0.91 L 1 % 22.1%

61.2% 184
30 mg 86

3.15 L % 75.7% 1 64.6%
1 2.01L 1 % 48.7%
109%

4.  Table 4
X CT 4

CT X
5 2

CT

tree-in-bud 4 1
consolidation 2

5.  Table 5

3
1

3 2
3 1

12 7
4

3 30 mg
77 163 86

Table 3 Blood gases and pulmonary function on admission

Case
No. 

PaO2
Torr  

PaCO2
Torr  

AaDO2 
Torr  

VC
L  

%VC
%  

FEV1.0%
%  

FEV1.0
L  

%FEV1.0
%  

1 N/E N/E N/E N/E N/E N/E N/E N/E 

2 80 36.2 25.6 2.88 102.1 74.5 2.22 84.7 

3  73 39.6 28.5 1.87  45.2 58 1.01 24.4

4 55.4 31.4 55.9 N/E N/E N/E N/E N/E 

5 56 40 45 2.40  80 79.4 1.07 42 

N/E : not evaluated, *Examinations of blood gases and pulmonary function were performed at outpatient clinic.
Examination of blood gases was performed in room air.outpatient clinic. Examination of blood gases was performed 
in room air.

Table 4 Imaging studies

Case
No. Chest CT 

centrilobular 
nodules 

bronchiole 
wall 

thickening 
tree-in-bud GGA Consolidation

 major axis  

1 bilateral     

2 bilateral     
30 mm  

3 bilateral     

4 bilateral     
40 mm  

5 bilateral     

GGA : ground glass appearance
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6.  Table 5
3

14
31

2 1 8
1 3

77 30 mg
86 184

Felson & Felson4

16 19

1 1 2.5 mm

11 58%
2

Barnett & Knowles5

3 3 2
1

Fig. 1 Left : CT scan of patient 4 on admission showed diffuse centrilobular nodules in both lungs and “tree-in-bud” appearance 
arrows  consistent with bronchiolitis. There were also consolidations open arrow  in left lower lobe and right middle 

lobe. Right : CT scan of same patient on 5th hospital day showed reduction in number of nodules and size of consolida-
tions.

Table 5 Treatments and outcomes

Case
No. Antimicrobial agents Adrenocorticosteroid early

 in illness dose, days of use  Others 
Recovery 

time 
 days  

1 RXM PO  hydrocortisone DI, 100 mg, 3 , 
uticasone I  

theophylline PO , tulobuterol
P  14 

2 SBT/ABPC DI , 
AMPC PO * 

betamethasone DI, 4 mg, 12 , 
betamethasone* PO, 1 mg, 7  theophylline DI  16 

3 
CDTR-PI PO   
RXM PO   
AMPC PO  

Budesonide I  theophylline PO , tulobuterol
P  180** 

4 PCG DI  Budesonide I  formoterol I 8 

5 PIPC DI  betamethasone DI, 4 mg, 3 , 
ciclesonide I  

theophylline DI , theophylline 
PO , salmeterol I , tulobuterol 
P  

31 

AMPC : amoxicillin, CDTR-PI : cefditoren pivoxil, DI : drip infusion, I : inhalation, P : pasting, PCG :  
benzylpenicillin, PIPC :  piperacillin, PO :  per os, Recovery time :  period from start of treatment to 
improvement of symptoms. RXM :  roxithromycin, SBT/ABPC : sulbactam/ampicillin, *switched from 
intravenous infusion to oral medication, ** mixed ventilatory defect persisted.
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Clinical case study of adult Streptococcus pneumoniae infection  
with evidence of bronchiolitis on CT

Yodo SHINTANI, Kou UCHIDA

Department of Internal Medicine, Misato Central General Hospital

Summary

We report ve patients with Streptococcus pneumoniae infection in whom evidence of bronchiolitis was observed on tho-
racic computed tomography. Their ages ranged from 22 years to 73 years, and they consisted of four men and one woman.
The patients complained of fever, cough and dyspnea. Coarse crackles, wheezes, and rhonchi were heard bilaterally on the 
back. A ne nodular interstitial pattern was observed on chest x-ray lms. Diffuse centrilobular nodules and bronchiole wall 
thickening were observed on chest computed tomography in all cases, and the tree-in-bud pattern was observed in four cases.
The distribution of pulmonary nodules was bilateral in all cases. Three patients had bronchial asthma. Serum immunoglobu-
lin E was elevated in three patients and allergen-speci c IgE antibody was detected in four patients. The results of the urinary 
S. pneumoniae antigen test were positive, and S. pneumoniae was isolated from the sputum in all cases. An antimicrobial was 
administered in all cases : penicillin was administered intravenously in three cases, oral cephem in one case, and oral macrolide 
in one case. Three patients who had received adrenocorticosteroid drip infusion early in the illness showed an improvement 
within one month. One of the two patients who did not receive a steroid drip infusion early in the illness experienced prolonged 
bouts of dyspnea on exercise and mixed ventilatory defect, and 30 mg of oral prednisolone daily was started 77 days after onset 
in this case. Dyspnea improved after 86 days of prednisolone, but the mixed ventilatory defect persisted. Because four of the 

ve patients had allergies, it was thought that a Th2-predominant immune reaction was involved in the onset of the acute bacte-
rial bronchiolitis. We recommend early adrenocorticosteroid drip infusion therapy in such cases to prevent aggravation and 
prolongation of the illness in allergic patients with bacterial infection showing evidence of bronchiolitis on CT.

Key words : Urinary Streptococcus pneumoniae antigen, Allergic diathesis, Bronchial asthma, Adrenocorticosteroid


