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Background : The purpose of this study was to examine the causes and pathologic process of chronic non-pro-
ductive cough as an isolated symptom with a normal spirometry and chest radiograph by investigating
clinicopathologic findings.

Method : We studied 25 adults with chronic non-productive cough over a 3-week period with a normal chest
radiograph and pulmonary function tests without any other symptoms. Clinical assessment, cough score, chest
and sinus radiograph, pulmonary function tests, methacholine challenge, allergic skin prick test, and bronchos-
copy for bronchial biopsies were performed. Subjects were then treated with prednesolone 20 to 30 mg/day for
1 to 2 weeks.

Results : The experimental group was divided into two subgroups-those infiltrated with eosinophils, and those
infiltrated with lymphocytes depending on eosinophil and lymphocyte counts, both of which were respectively
higher than those of the control group. Eosinophils infiltrated group had mean numbers of eosinophil of 89.8
cells/mm?® while control group’s mean was 0.4 cells/mm*(p=0.005). Lymphocyte infiltrated group was 4 pa-
tients whose mean was 84.3 cells/mm? with 28.4 cells/mm? of control group(P=0.026). In addition, the mean
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thickeness of the basement membrane of experimental group was 14.20 +5.20 um in contrast of control group
whose mean was 3.50 + 1.37 um(P=0.001). With the methacholine challenge test, 7 of the 21 eosinophil infil-
trated subjects were diagnosed with cough variant asthma ; the other 14 with eosinophilic bronchitis. Three
subjects with eosinophilic bronchitis were atopic positive(21.4%) with the skin prick test. In the lymphocyte
dominant group, all four subjects were diagnosed with lymphocytic bronchitis. Cough score was improved after
steroid treatment in 22 of 25 subjects in the experimental group (88.0%).

Conclusion : These results suggest chronic non-productive cough as an isolated symptom with a normal spi-
rometry and chest radiograph was associated with airway inflammation by eosinophil and lymphocyte infiltra-
tion. The causes for chronic non-productive cough were eosinophilic bronchitis, cough variant asthma, and lym-
phocytic bronchitis(written in frequency). They further suggest that therapeutic treatment with steroids can

provide effective symptomatic relief. (Tuberculosis and Respiratory Diseases 1999, 46 : 372-385)

Key words : Chronic cough, Airway inflammation, Eosinophilic bronchitis, Cough variant asthma.
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Table 1. Cough verbal category descriptive scores

Score Symptom description
0 No cough
1 Cough for one or two short periods only
2 Cough for more than two short periods
3 Frequent coughing but does not interfere with activities
4 Frequent coughing which interferes with activities
5 Cannot perform most usual activities due to severe coughing
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Table 3. Number of subjects according to dura-
tion of cough

Mean Age (years) 39.8+12.0
Sex (M/F) 10/15
Smoking Hx (+/-) 5/20
Sx duration 2-6 months*
FEV, (% predicted) 104 +15.8
FVC (% predicted) 88.2+12.0
PEF (% predicted) 102.3+17.7
Provocation** (+/—) 7/18
Atopy (+/-) 5/20

*Most frequent duration, **Methacholine challenge

Duration No. %
< 1month 2 8
1~2 months 2 8
2~3 months 4 16
3~6 months 6 24
6 months-1 year 3 12
1 year-b years 2 8
5 years-10 years 4 16
> 10years 2 8
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Fig. 1. The eosinophil dominant group. The bronchial mucosa shows eosinophil infiltration pre-
dominantly in the subepithelial connective tissue. Epithelial denudation and basement
membrane thickening are also noted.( % 400, H-E stain)
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Fig. 2. The lymphocyte dominant group. The bronchial mucosa shows lymphocyte infiltration
predominantly in the subepithelial connective tissue and basement membrane thickening.
( %400, H-E stain)

Fig. 3. The normal control group. The bronchial mucosa shows no definite inflammatory cell in-
filtration and basement membrane thickening. ( X 400, H-E stain)
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Table 4. Mean of cell counts per surface in bronchial biopsies in each group according to domi-

nant cell infiltration

Groups Eosinophil Lymphocyte Control
Cells dominant dominant (n=5)
(n=21) (n=4)

Monocytes/

Macrophages 17.6(2.8%) 5.8(5.0%) 6.2(10.2%)

Lymphocytes 472.3(75.0%) 84.3*%*(73.0%) 28.4(46.6% )

Eosinophils 89.8*(14.3%) 0.8(0.7%) 0.4(0.6%)

Neurophils 41.1(6.5%) 23.5(20.4%) 25.6(42.0%)

Plasmocytes 8.6(14%) 1.000.9% ) 0.4(0.6%)

Total 629.4(100%) 115.4(100%) 61(100%)

*Statistically significant(p=0.005), eosinophil dominant group versus control group
**Statistically significant(p=0.026), lymphocyte dominant group versus control group
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Cough subjects

(n=25)
Eosinophil dominant Lymphocyte dominant
(n=21) (n=4)
Methacholine Methacholine Methacholine
challenge : positive challenge : negative challenge : negative
(n=7) (n=14) (n=4)
Cough variant Eosinophilic Lymphocytic*
asthma bronchitis bronchitis

*Bronchitis by lymphocyte infiltration dominantly

Fig. 4. Folw diagram of study analysis.
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Table 5. Steroid response according to diseases

Diseases cough variant Eosinophilic Lymphocytic

Response asthma bronchitis bronchitis*
response 7(100%)* 12(85.7% )** 3(75.0%)
non-response 0 2(14.3%) 1(25.0%)

*Bronchitis by lymphocyte infiltration dominantly
*Not significant(p=0.165), cough variant asthma versus lymphocytic bronchitis, and not sig-

nificant(p=0.293), cough variant asthma versus eosinophilic bronchitis
**Not significant(p=0.612), eosinophilic bronchitis versus lymphocytic bronchitis

Table 6. Steroid response according to pathologic finding

Pathology Eosinophil Lymphocyte
Response dominant dominant
response* 19(90.5%) 3(75%)
non-response 2(9.5%) 1(25%)

*Not significant(p=0.383), eosinophil dominant group versus lymphocyte dominant group

Table 7. Characteristics of Steroid non-responders

Subject SEX Age Cough Sr-no— Atopy FEV, | FVC Dx
NO. (yr) | duration king (%) (%)
6 F 64 12yrs - - 106 91 Eos. bonchitis*
13 F 46 90ds - - 128 114 Eos. bonchitis
16 F 60 10yrs - - 121 107 Lym. bronchitis*

*Eosinophilic bronchitis, *Lymphocytic bronchitis
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