
Methods
Isolates
Isolates of HINF in the SENTRY surveillance program were
collected over defined seasonal intervals between 1998 and 2002
from a range of sources, including respiratory secretions and blood.
All strains were sent to a central reference laboratory (Women’s
and Children’s Hospital, Adelaide, Australia) for testing

Susceptibility testing
All isolates were tested by broth microdilution using custom made
panels (TREK™ Diagnostic Systems), according to NCCLS
standards,1 to a range of antimicrobials. Breakpoints for resistance
were those recommended by the NCCLS2 where available

Beta-lactamase Group
Isolates were classified according to β-lactamase production and
ampicillin (AMP) susceptibility. β-lactamase-negative (BLN)
ampicillin-resistant (BLNAR) PCR classification was as described
by Ubukata.3

Introduction
Haemophilus influenzae (HINF) remains an important cause of
lower respiratory tract infection worldwide, and resistance to ß-
lactams is emerging in many countries. We examined the
susceptibility of HINF to a broad range of antimicrobials as part of
the SENTRY worldwide surveillance program in the Asia-Pacific
region (17 hospitals in 8 countries).
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Results
• Over 100 isolates were available for testing from each

country except mainland China (n=23) and the Philippines
(n=3) where this organism was an infrequent clinical
isolate

• The majority of isolates were from upper (82%) and lower
(15%) respiratory tract

• β-lactamase production ranged from 6% of HINF from
Japan to 68% in Taiwan (Table 1)

• BLN strains with AMP MIC of 2 mg/L (10.5%) and >2 mg/
L (9.7%) accounted for over 20% of all isolates from Japan

• 76% of ampicillin-non-susceptible HINF in Japan were
beta-lactamase-negative (Figures 1 and 2). These strains
also gave significant rates of resistance to cefuroxime
(14.1% non-susceptible) (Figure 3)

• Similar strains were detected in all other countries, except
Taiwan, however none had AMP MIC >2  mg/L (Figure 2)

• Cephalosporin MIC distributions were significantly
elevated for BLNAR strains (Figures 4-6). Comparative

Conclusions

• There is marked regional variation in the resistance patterns of
HINF in the Asia-Pacific region

• Beta-lactamase negative-ampicillin-resistant H. influenzae are
a significant problem in Japan. Low-BLNAR isolates are also
found in several other countries in our region

• Elevated cephalosporin and/or amoxicillin/clavulanate MICs
may indicate the presence of BLNAR
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MIC50 and MIC90 values are shown in Table 2
• All isolates that had AMC MIC > 2 mg/L and BLN strains

with AMP MIC >1 mg/L were classified by PCR (Table 3
and 4)

• Two amoxicillin/clavulanate-resistant (MIC ≥ 8 mg/L)
strains had both TEM-1 β-lactamase and BLNAR amino
acid substitutions. Also, 25 strains contained low-BLNAR
mutations and TEM-1

• Resistance to tetracycline was low except in Taiwan (53%)
and Hong Kong (15%); resistance to trimethoprim-
sulfamethoxazole was common in most countries except
Japan (6%)

• Resistance to chloramphenicol was high in Taiwan (49%),
Hong Kong China (15%) and Singapore (9%)

Figure 2.  Incidence of BLNAR (1998-2002)

Figure 1.  Ampicillin Resistance Mechanism by Country

Figure 3 Ampicillin Phenotype

3a. Cefuroxime Resistance

3b. Amoxicillin/clavulanate Resistance
Figure 4. Cefpodoxime MIC Distribution

Figure 5.  Cefepime MIC Distribution Figure 6.  Cefuroxime MIC Distribution

Results (Continued)
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