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Sample

Real-time PCR

DNA/RNA extraction Apply DNA
with Extragen II° sample to well (60 min)
(10-15min) (5min)
Centrifuge
5,000 rpm
(5 min)
Result
1.5mL
PPLO broth Bacterial
culture
Apply cDNA
cDNA . sample to well
synthesis (5 min)
Fig. 1. Causative pathogen detection protocols from clinical samples using real-time PCR.
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Table 1. Classification by the grade of pathogens detected by cultures and real-time PCR
for patients with AOM infection
Real-time PCR  Conventinal PCR
Grade Culture . . Cases (%)
(species) (resistance gene)
Grade 1 202 224 (56.1)
Grade 1% Positive Positive Positive 4
Grade 1" 18
Grade 2 . . . 38 41(10.3)
) Negative Positive Positive
Grade 29 3
Grade 3 Negative Positive Negative 47 47 (11.8)
Grade 49 ND Positive ND 8 8 (2.0)
Grade 5 Negative Negative ND 79 79 (19.8)
Total 399 (100.0)

4 Including Grade 2 bacteria positive cases
b) Including Grade 3 bacteria positive cases
° Including Grade 3 bacteria positive cases
9 Viral positive cases

(AdV), @ influenza virus A (FluA), @ influenza virus
B (FluB), @ RSV subgroup A (RSV-A), & RSV sub-
group B (RSV-B), (® parainfluenza virus1 (PIV1), @
parainfluenza virus 2 (PIV2), parainfluenza virus 3
(PIV3), (@ human metapneumovirus (hMPV), hu-
man bocavirus (HBoV), @ enterovirus (EV), @ rhinovi-
rus(RV), @) corona virus(CoV) ® 13 Fli¥fi % sk L 72,
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Table 2. Causative bacterial pathogens identified by culture

and real-time PCR from AOM patient middle-ear fluid

Table 3. Causative pathogens suspected from real-time PCR

from AOM patient middle-ear fluid

Causative pathogen Cases (%)
S. pneumoniae + H. influenzae 17 (7.6)
S. pneumoniae + H. influenzae + Virus 3 (1.3)
Subtotal 20 (8.9)

S. pneumoniae 77 (34.4)
S. pneumoniae + M. catarrhalis 1(0.4)
S. pneumoniae + C. pneumoniae 1(0.4)
S. pneumoniae + Virus 4 (1.8)
S. pneumoniae + other® 13 (5.8)

Subtotal 96 (42.9)

H. influenzae 79 (35.3)
H. influenzae + S. pyogenes 1(0.4)
H. influenzae + M. catarrhalis 1(0.4)
H. influenzae + C. pneumoniae 3 (1.3)
H. influenzae + C. pneumoniae + other 1(0.4)
H. influenzae + Virus 4 (1.8)
H. influenzae + other 3 (1.3)

Subtotal 92 (41.1)
S. pyogenes 4(1.8)
S. pyogenes + Virus 1(0.4)
S. pyogenes + other 2 (0.9)
Subtotal 7 (3.1)
M. catarrhalis 5(2.2)
M. catarrhalis + Virus + other 1(0.4)
M. catarrhalis + other 1(0.4)
Subtotal 7 (3.1)
MSSA 1(0.4)
MSSA + other 1(0.4)
Subtotal 2 (0.9)

Total 224 (100.0)

¥ Other includes 8. pneumoniae (n = 4) or H. influenzae (n = 18)
classified grade 2 and grade 3.
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Causative pathogen
Grade 2 Grade 3
S. pneumoniae + H. influenzae 2 (4.9) 3(64)
S. pneumoniae 24 (58.5) 6 (12.8)
S. pneumoniae + H. influenzae® 2 (4.9)
S. pneumoniae + C. pneumoniae 1(24)
S. pneumoniae + Virus® 3(7.3)
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Total 41 47
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S. pneumoniae H. influenzae
Grade 3
n=10 (6.2%)
Grade 2 Grade 3
n=36 (22.2%) n=61 (33.2%)
Grade 1
n=116 (71.6%) Grade 1
n=112 (60.9%)
Grade 2
n=11 (6.0%)
Fig. 2. Streptococcus pneumoniae and Haemophilus influenzae classification based on
culture and real-time PCR results.
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Fig. 3. Correlation between Streptococcus pneumoniae real-time PCR and culture results.
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Fig. 4. Correlation between Haemophilus influenzae real-time PCR and culture results.
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Fig. 5. AOM patient age distribution and causative pathogens.
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Table 4. Clinical severity accoding to AOM guidelines
and grade classification for causative pathogens

Classification according to AOM

Grade guidelines Total
Severe (%) Moderate (%)
Grade 1 174 (77.7) 50 (22.3) 224
Grade 2 20 (48.8) 21 (51.2) 41
Grade 3 27 (57.4) 20 (42.6) 47
Grade 4 5 (62.5) 3(37.5) 8
Grade 5 42 (53.2) 37 (46.8) 79
Total 268 131 399

2% = 266251, P <0.0001 (**)
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Real-time PCR detection of causative microorganisms in pediatric patients with
acute otitis media in clinical phase III tebipenem-pivoxil studies

Kimiko Ubukata, Miyuki Morozumi, Naoko Chiba and Keiko Hamano-Hasegawa

Laboratory of Molecular Epidemiology for Infectious Agents, Graduate School of Infection Control Sciences, Kitasato

University, 5-9-1 Shirokane, Minato-ku, Tokyo, Japan

We used real-time PCR, together with conventional bacterial culture, to detect bacteria and viruses and
heighten the accuracy of detecting causative microorganisms in Phase III clinical trials of tebipenempivoxil
(TBPM-PI), an oral carbapenem antibiotic, in pediatric patients with acute otitis media(AOM).

Of 399 subjects, 224 (56.1%) showed positive results in culture and real-time PCR. In 41 (10.3%), pbp genes
mediating B-lactam resistance of Streptococcus pneumoniae and Haemophilus influenzae were identified by con-
ventional PCR after real-time PCR, but cultivation was negative. In 47 (11.8%), no resistance genes were
identified by conventional PCR even though real-time PCR was positive. In addition, 8 subjects (2.0%) were
virus-positive.

Isolates determined to be causative microorganisms were S. pneumoniae, with 117 isolates in 116 subjects;
H. influenzae with 112 isolates; Streptococcus pyogenes in 8 subjects; Moraxella catarrhalis with 7 isolates, and
Staphylococcus aureus with 2 isolates. Bacteria showing positive results alone in real-time PCR were mostly S.
pneumoniae and H. influenzae. A high correlation (y =0.9369 to 0.9710) between the number of bacteria in cul-
ture and Ct value of the positive reaction in real-time PCR was noted in S. pneumoniae and H. influenzae.

According to AOM guidelines published in 2006, severe cases are significantly more in whom organisms
were isolated (P<<0.0001).

We concluded that real-time PCR use in clinical studies increases the accuracy of detecting causative mi-
croorganisms.



