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Laboratory data on admission

Table 1
WBC 15,500/l
Hb 11.2 g/dl
Plt 33.7x10%/ul
LDH 180 U/I
AST 17 1U/1
ALT 7 10/1
ESR 93 mm/hr
CRP 35.2 mg/dl

Arterial blood gas analysis (room air)

pH 7450
PaCOq 46.8 torr
PaO2 63.3 torr

Urinary Legionalla Ag (=)
Urinary S.pneumoniae Ag (—)

M.pneumoniae Ab < x40
Ch.pneumoniae Ab IgG/IgA 2.07/1.26
Ch.psittaci Ab 1gM/IgG <X10/<x10
Ch.psittaci Ab(CF) < x4
Legionella Ab 512titer
Influenza A Ab HsN2/HiN1 40 % /40 x
Influenza B Ab 80 %

Influenza rapid diagnostic test
Flu A
Flu B

-

Fig. 1
cytosing gram-negative rods like H. influenzae.

Gram stain of sputum shows neutrophils phago-
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Fig. 2 Chest X-ray and CT findings on admission show new consolidation in the right lower lobe, and
patchy and centrilobular opacities in the left lower lobe.
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Fig. 3 Clinical course
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Table 2 Sputum culture results, production of B-lactamase from

clinical isolates, and MICs of 12 antimicrobial agents

Sputum culture: H.influenzae3 +

B-lactamase ( + )

Antimicrobial agents MIC (ug/ml)
Amopicillin >8
Cefaclor > 16
Cefditoren <012
Cefazolin >4
Cefotaxime <012
Cefotiam >4
Flomoxef >4
Imipenem/cilastain 1
Meropenem 0.25
Levofloxacin < 025
Minocycline < 0.25
Sulfamethoxazole trimethoprim <5

Table 3 MICs of 4 antimicrobial agents for clinical isolates of H.influenzae

Antimicrobial agents MIC (ug/ml)
Ampicillin 128
Amoxicillin/Clavulanate 4
Ampicillin/Sulbactam 8
Biapenem 2

Positive
Sample of clinical isolate marker control

TEM P -lactamase ——
P6 protein

pbp3-1 —

pbp3-2 N

TEM P -lactamase
P6 protein

pbp3-1

pbp3-2

Note: PBP=penicillin-binding protein

Fig. 4 PCR assays used to identify drug resistance genes showed the H. influenzae from our patient to
have P6 protein and TEM-1 B-lactamase but not PBP3-1 or PBP3-2 proteins.
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Abstract

A case of pneumonia caused by B-lactamase-producing and amoxicillin/clavulanate
resistant strains of H. influenzae

Ryozo Yano, Noboru Takayanagi, Naho Kagiyama, Keiji Harasawa, Fumi Matusita,
Kouichirou Yoneda, Yousuke Miyahara, Shouzaburo Yamaguchi, Daidou Tokunaga,
Hiroo Saito, Kazuyoshi Kurashima, Mikio Ubukata, Tsutomu Yanagisawa and Yutaka Sugita
Department of Respiratory Medicine, Saitama Cardiovascular and Respiratory Center

An 80-year-old woman presenting with fever and cough was given a diagnosis of community-acquired pneu-
monia. She was hospitalized and treated with ampicillin/sulbactam (ABPC/SBT) and clarithromycin (CAM). Gram
stain images and sputum culture results led us to believe that the causative agent was Haemophilus influenzae.
Drug sensitivity testing indicated that the H. influenzae was a B-lactamase-positive, ABPC-resistant (BLPAR)
strain. Treatment with ABPC/SBT was not clinically effective. We considered the possibility of p-lactamase-
positive amoxicillin/clavulanate-resistant (BLPACR) strains. Further testing revealed that the MIC of ABPC was
128ug/ml, that of SBT/ABPC was 8uug/ml, and that of AMPC/CVA was 4ug/ml. Furthermore, genetic analysis
indicated the H. influenzae to be a BLPACR-I strain. The poor clinical course eventually led to a diagnosis of

BLPACR. When B-lactamase-producing H. influenzae is cultured, the possibility of a BLPACR strain resistant to
ABPC/SBT and AMPC/CV A must be considered.



