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Pathogen analysis in patients with diabetic foot osteomyelitis using 16S rRNA high-

throughput sequencing
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Abstract: Objective To analyze the characteristics of pathogenic microorganisms in the infected bone tissues in patients with
diabetic foot osteomyelitis (DFO) using 16S rRNA high-throughput sequencing to facilitate rapid and accurate detection of
pathogens and effective infection control. Methods Between September, 2016 and April, 2017, 16 patients with DFO were
admitted in our department and infected bone specimens were obtained during debridement. The pathogenic microorganisms
in the specimens were identified using both 16S rRNA high-throughput sequencing and automatic blood culture analyzer, and
the characteristics of the microflora were analyzed based on 16S rRNA sequencing data in comparison with the results of blood
culture. Results The results of 16S rRNA sequencing showed that bone tissues of DFO contained diverse and uniformly
distributed pathogenic organisms, among which 20 (87% ) dominant genera were identified with Prevotella as the most
abundant pathogen. Both 16S rRNA sequencing and routine culture results suggested the domination of gram-negative
bacteria among the pathogens in DFO bone tissues. 16S rRNA sequencing, compared with routine culture, yielded a higher
positivity rate (100% vs 88.24%) and detected a greater average number of pathogens (12.56 vs 1.50) and a higher proportion of
gram-negative bacteria (67.16% vs 50.00%) in the samples. 16S rRNA sequencing detected nearly all the pathogens identified
by routine culture except for Escherichia coli, Serratia marcescens and Enterobacter cloaca, and identified 13 genera that failed to be
detected by routine culture, including the obligate or strict anaerobes Anaerococcus, Veillonella, Bacteroides, Fusobacterium,
Porphyromonas, Finegoldia, Prevotella, Peptostreptococcus, Parvimonas, Peptoniphilus and Bulleidia. Routine culture did not detect
any anaerobes in the samples but identified multidrug-resistant strains in as many as 58.33% of the pathogens. Conclusions
16S rRNA high-throughput sequencing is capable of demonstrating the diversity and abundance of microflora in DFO bone
tissues, where diverse and uniformly distributed pathogens can be detected with a discrete distribution of the dominant
genera, most of which are gram-negative. Compared with
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Tab.1 Demographic and clinical data of the patients (1=16)

Gender

Male (1/%)
Female (n/%)

Age (years)

DM duration (years)

9(56.25%)
7 (43.75%)
60.69+9.69

8.74+5.95

Ulcer duration (days) 17.50 (10.00, 52.50)
WBC (x10°/L) 14.98+10.02
N (x10°/L) 12.37+9.70
PCT (ng/mL) 0.25 (0.08, 0.59)
CRP (mg/L) 117.13498.81
Hb (g/L) 100.87+25.62
ALB (g/L) 32.03+6.98
Serum Cr (umol/L) 101.38+36.25
Cys-c (mg/L) 1.44+0.57
BUN (mmol/L) 6.8943.15
HbAlc (%) 10.22+2.28
Wagner degree

3 (n/%) 8 (50.00%)

4 (n/%) 8 (50.00%)

5 (n/%) 0
Previous antibiotics (1/%) 11 (68.75%)
Previous DPN (/%) 14 (87.50%)
Previous PAD (1n/%) 11 (68.75%)
Previous DR (7/%) 10 (62.50%)

DPN: Diabetic peripheral neuropathy; PAD: Diabetic peripheral vascular
disease; DR: Diabetic retinopathy.
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[1] Lipsky BA, Aragon-Sanchez J, Diggle M, et al. INGDF guidance

on the diagnosis and management of foot infections in persons with
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Tab.2 Comparison of pathogen distribution in DFO bone tissues detected by routine culture and 16S rRNA sequencing

Culture (n=14)

16s rRNA (n=16)

Pathogen P
Species n (%) Species n (%)
n - 14/16 - l6/16 -
G (+) - 11 (45.83%) - 66 (32.84%) >0.05
Staphylococcus aureus 3 (12.50%) Enterococcus spp. 14 (6.97%) -
Enterococcus faecalis 2 (8.33%) Streptococcus spp. 13 (6.47%) -
Streptococcus acidominimus 2 (8.33%) Staphylococcus spp. 12 (5.97%) -
Staphylococcus intermedius 1 (4.17%) Peptoniphilus spp. 11 (5.47%) -
Streptococcus anginosus 1(4.17%) Peptostreptococcus spp. 8(3.98%) -
Enterococcus raffinosus 1(4.17%) Parvimonas spp. 4 (1.99%) -
Streptococus agalactiae 1 (4.17%) Bulleidia spp. 4 (1.99%) -
G(-) - 12 (50.00%) - 135 (67.16%) >0.05
Escherichia coli 2 (8.33%) Halomonas spp. 16 (7.96%) -
Proteus mirabilis 2 (8.33%) Finegoldia spp. 14 (6.97%) -
Serratia marcescens 2 (8.33%) Prevotella spp. 14 (6.97%) -
Pseudomonas aeruginosa 1 (4.17%) Anaerococcus spp. 13 (6.47%) -
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