
class Buccal squamous epithelial  cells Leukocytes quality

1 >25 <10 no good

2 >25 10～25 no good

3 >25 >25 no good

4 10～25 >25 good

5 ＜10 >25 excellent

Supplementary Table S1：The Geckler classification



2015.4-2022.3 (%) Geckler1 Geckler2 Geckler3 Geckler4 Geckler5 Geckler1-3

Haemophilus influenzae 1.95 2.11 3.42 5.56 8.28 2.49±0.81

Moraxella catarrhalis 0.49 0.54 1.15 2.47 4.25 0.73±0.37

Streptococcus pneumoniae 1.50 1.69 2.52 3.71 5.42 1.90±0.54

Klebsiella pneumoniae 5.94 6.28 5.98 5.94 4.37 6.07±0.19

Pseudomonas aerginosa 4.96 4.71 6.90 6.98 10.48 5.52±1.20

Staphylococcus aureus 11.98 13.84 16.82 15.44 12.41 14.21±2.44

2015.4-2022.3 (number) Geckler1 Geckler2 Geckler3 Geckler4 Geckler5 Geckler1-4

Haemophilus influenzae 52 35 179 117 612 96±66

Moraxella catarrhalis 13 9 60 52 314 34±26

Streptococcus pneumoniae 40 28 132 78 401 70±47

Klebsiella pneumoniae 158 104 313 125 323 175±95

Pseudomonas aerginosa 132 78 361 147 775 180±125

Staphylococcus aureus 319 229 880 325 917 438±298

Supplementary Table S2: The detection ratio (%) of each bacterium from the respiratory sputum 
according to the Geckler classification is presented (upper table). The sample number  of each detected 
bacterium from the respiratory sputum according to the Geckler classification is presented (lower table). 
In both tables, the first detected bacterium was counted. Right column presents average and standard 
deviation of Gecker1-3 (upper) and Geckler1-4(lower). 



Supplementary Table S3: The trend of the detection ratio (%) of each bacterium from the respiratory sputum classified as Geckler5 is presented 
(upper table). The trend of the respiratory sputum sample number classified as Geckler5 in which each bacterium was detected is presented (lower 
table). In both tables, the first detected bacterium was counted. Right column presents average and standard deviation of 2015.4-2020.3 data.                   

Geckler 5 (%) 2015.4-2016.3 2016.4-2017.3 2017.4-2018.3 2018.4-2019.3 2019.4-2020.3 2020.4-2021.3 2021.4-2022.3 2015.4-2020.3

Haemophilus influenzae 10.93 9.30 8.99 9.07 9.66 3.01 3.40 9.59±０.79

Moraxella catarrhalis 4.35 4.05 5.41 5.37 4.74 2.13 2.31 4.79±０．61

Streptococcus pneumoniae 6.02 5.86 6.98 5.46 6.65 2.88 2.17 6.19±０．67

Klebsiella pneumoniae 3.17 3.96 4.80 4.70 4.47 4.76 5.30 4.22±０．67

Pseudomonas aerginosa 8.55 10.68 10.82 8.98 9.94 10.53 16.17 9.79±1.01

Staphylococcus aureus 10.93 11.20 11.08 11.59 12.03 17.04 15.76 11.37±０．45

Geckler 5 (number) 2015.4-2016.3 2016.4-2017.3 2017.4-2018.3 2018.4-2019.3 2019.4-2020.3 2020.4-2021.3 2021.4-2022.3 2015.4-2020.3

Haemophilus influenzae 138 108 103 108 106 24 25 112.6±14.3

Moraxella catarrhalis 55 47 62 64 52 17 17 56.0±7.0

Streptococcus pneumoniae 76 68 80 65 73 23 16 72.4±6.0

Klebsiella pneumoniae 40 46 55 56 49 38 39 49.2±6.6

Pseudomonas aerginosa 108 124 124 107 109 84 119 114.4±8.8

Staphylococcus aureus 138 130 127 138 132 136 116 133.0±4.9
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Supplementary Figure S1. The trend of the detection rate ratio (%) of each bacterium from the respiratory sputum classified as Geckler1 is presented 
(upper graph). The trend of the respiratory sputum sample number (number) classified as Geckler1 in which each bacterium was detected is presented 
(lower graph). In both graphs, the first detected bacterium was counted. 

Supplementary Figure S1
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Supplementary Figure S2. The trend of the detection rate ratio (%) of each bacterium from the respiratory sputum classified as Geckler5 is presented.
Upper graph shows the data from the patients aged 60 years and older. Lower graph shows the data from the patients aged below 60 years. In both
graphs, the first detected bacterium was counted. The data of 2020.4-2021.3 and 2021.4-2022.3 were compared to that of 2015.4-2020.3 by using Student’s 
t-test. n.s.: not significant

Supplementary Figure S2

p<0.001

p<0.001
p<0.001

p<0.001

p<0.001

p<0.001

p<0.001

p<0.001
p<0.001

p<0.001

p<0.001

p<0.001

p<0.01

p<0.01

p<0.01

n.s.

p<0.01

p<0.01

p<0.01

n.s.


