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Value of sputum smear gram staining in the early diagnosis and treatment
of hospital-acquired pneumonia in intensive care unit patients

GE Xue-shun ,CHEN Wei-kai , TAO Xiao-jun , ] IANG Fu-yun , CHONG Dian-zhen , SUN Yue-
hui (The Peoples Hospital of Gaoyou, Gaoyou 225600, China)

[Abstract] Objective To evaluate the significance of sputum smear gram staining in the early diagnosis and guid-
ance for antimicrobial treatment of hospital-acquired pneumonia (HAP) in intensive care unit patients. Methods
From March 2011 to February 2012, sputum samples taken from lower respiratory tract of 289 patients with suspec-
ted HAP were performed gram staining and culture, the isolated pathogens were identified, results of two methods
were compared. Results A total of 890 sputum specimens were sent for detection , 790(88. 76%) specimens were
qualified. A total of 520(65. 82%) pathogenic strains were isolated , 330 isolates were gram-negative bacteria, 130
were gram-positive bacteria, and 60 were fungi. The concordance between the results of two methods was 72. 15%
(570/790) , there was no significant difference between two methods(y” = 1. 818, P = 0. 2000). The sensitivity and
specificity of sputum smear gram staining was 80. 77% (420/520)and 55.56% (150/270) respectively, the positive
predictive value and negative predictive value was 77. 78% (420/540)and 60. 00% (150/250) respectively. Conclusion
Gram staining of the qualified sputum samples of lower respiratory tract is helpful in early diagnosis and treatment
of HAP.
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Table 1  Isolation of bacteria from 790 qualified sputum
samples
Bacterial strain No. of Constituent
isolates ratio( %)
Gram-negative bacillus (= 330)
Pseudomonas aeruginosa 121 23.27
Acinetobacter baumannii 109 20. 96
Klebsiella pneumoniae 52 10. 00
Escherichia coli 21 4. 04
Pseudomonas maltophilia 17 3.27
Others 10 1.92
Gram-positive coccus (n=130)
Coagulase negative Staphylococcus 58 11.15
Staphylococcus aureus 33 6. 35
Streptococcus pneumoniae 21 4. 04
Enterococcus spp. 9 1.73
Others 9 1.73
Fungus (n=60)
Candida albicans 49 9. 42
Candida tropicalis 11 2.12
Total 520 100. 00
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Table 2 Concordance of sputum smear gram-staining and culture results of 790 sputum samples (case)

Culture

Sputum smear gram staining

Gram-positive coccus Gram-negative bacillus Fungus Negative Total
Gram-positive coccus 90 20) 0 10 120
Gram-negative bacillus 20 230 0 100 350
Fungus 0 10 50 10 70
Negative 20) 70 10 150 250
Total 130 330 60 270 790
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