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SUMMARY 

 

Background: Enterococci are clinically important pathogens exhibiting intrinsic and acquired resistance to multi-

ple antimicrobial classes. Vancomycin (VCM) and teicoplanin (TEIC) are glycopeptide antibiotics used in cases of 

β-lactam intolerance or resistance, yet TEIC is less frequently recommended in the guidelines despite its favorable 

safety profile. This study aimed to compare the in vitro activity of VCM and TEIC against clinical Enterococcus 

isolates by analyzing minimum inhibitory concentration (MIC) distributions. 

Methods: Between July 2024 and March 2025, 552 Enterococcus isolates were collected at Okayama University 

Hospital. MICs were determined using the microdilution method. 

Results: Among the 551 isolates, 370 (67%) were E. faecalis, 117 (21%) were E. faecium, 31 (6%) were E. avium, 

21 (4%) were E. casseliflavus, and 12 (2%) were E. gallinarum. Cumulative MIC distributions revealed notably 

lower MICs for TEIC compared to VCM in Enterococcus faecalis, Enterococcus casseliflavus, and Enterococcus 

gallinarum, while Enterococcus faecium and Enterococcus avium showed comparatively equivalent MIC profiles. 

Particularly, the MIC50 and MIC90 values for VCM in E. faecalis (1 and 2 µg/mL, respectively) were substantially 

higher than those for TEIC (0.125 and 0.25 µg/mL), which remained considerably below the established antimi-

crobial susceptibility breakpoint. The MIC50 and MIC90 values of VCM against E. faecium were both 1 µg/mL, 

whereas those of TEIC were 0.5 µg/mL and 1 µg/mL, respectively. 

Conclusions: These findings suggest TEIC may provide a therapeutic advantage in the management of selected en-

terococcal infections. Further clinical investigations to validate its role in treatment strategies for enterococcal in-

fections are warranted. 
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INTRODUCTION 

 

Enterococcus species represent clinically significant 

pathogens that frequently cause common infectious dis-

eases, such as urinary tract infections, cholecystitis, 

cholangitis, and bacteremia [1]. Mortality rates of enter-

ococcal bloodstream infections are consistently high, 

ranging from 14.3% to 32.3% [2], necessitating opti-

mized antimicrobial management. Enterococci exhibit 

intrinsic resistance to an array of antimicrobials, such as 
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cephalosporins, aminoglycosides, trimethoprim-sulfa-

methoxazole, and macrolides. In addition, they can ac-

quire resistance to fluoroquinolones and tetracyclines as 

well [3], complicating the therapeutic management of 

patients. 

Glycopeptides, including vancomycin (VCM) and teico-

planin (TEIC), are the preferred therapeutic options for 

patients with β-lactam intolerance or infections caused 

by penicillin-resistant isolates [4]. Clinical guidelines 

recommend VCM over TEIC for enterococcal infec-

tions due to the more robust evidence supporting better 

VCM efficacy. However, VCM frequently induces ad-

verse effects, particularly nephrotoxicity [5], whereas 

TEIC is associated with a more favorable safety profile. 

In fact, TEIC is broadly used in European and Asia-Pa-

cific medical situations, primarily owing to its extended 

pharmacokinetic half-life, which facilitates once-daily 

dosing regimens [6]. 

Recent literature increasingly supports the clinical effi-

cacy of TEIC compared to VCM for enterococcal 

bloodstream infections, including infective endocarditis 

[7-9]. However, microbiological evidence demonstrat-

ing the in vitro superiority of TEIC remains incom-

pletely elucidated. We aimed to evaluate the potential 

superiority of TEIC over VCM by analyzing their re-

spective in vitro minimum inhibitory concentration 

(MIC) profiles. 

 

 

MATERIALS AND METHODS 

 

From July 2024 to March 2025, we collected micro-

biological data on Enterococcus species from the clini-

cal microbiology laboratory of Okayama University 

Hospital, Japan. The need for informed consent was 

waived because the data were fully anonymized without 

any clinical information. The MICs of VCM and TEIC 

were determined by the microdilution method using Dry 

Plate Eiken (Eiken Chemical Co., Ltd, Tokyo, Japan) 

with the following MIC points: ≤ 0.06, 0.125, 0.25, 0.5, 

1, 2, 4, 8, and 16 µg/mL. We followed the manufactur-

er's instructions for the preparation of the bacterial sus-

pension and MIC measurements. Data were stratified by 

species level and expressed in cumulative MIC distri-

bution curves, with MIC50 and MIC90 values represent-

ing the antimicrobial concentrations that inhibited 

growth of 50% and 90% of the tested isolates, respec-

tively. Based on the MIC data, we generated cumulative 

MIC distribution curves for each representative Entero-

coccus species. 

 

 

RESULTS 

 

Of the total 551 Enterococcus isolates, E. faecalis ac-

counted for the majority at 67% (n = 370), followed by 

E. faecium at 21% (n = 117), E. avium at 6% (n = 31), 

E. casseliflavus at 4% (n = 21), and E. gallinarum at 2% 

(n = 12). For E. faecalis, which constituted the predom-

inant isolates (n = 370; 67.0%), VCM MICs ranged 

from 0.5 to 2 µg/mL in a majority (99.2%) of isolates 

(1.4% at 0.5 µg/mL, 80.5% at 1 µg/mL, and 17.3% at 2 

µg/mL), whereas TEIC MICs were ≤ 0.25 µg/mL in 

99.1% of the isolates (1.9% at ≤ 0.06 µg/mL, 69.7% at 

0.125 µg/mL, and 26.5% at 0.25 µg/mL) (Figure 1A). 

The MIC50 and MIC90 values for VCM in E. faecalis 

were 1 and 2 µg/mL, respectively, whereas those for 

TEIC were 0.125 and 0.25 µg/mL, which are substan-

tially below the established susceptibility breakpoint. In 

contrast, among 117 (21.2%) E. faecium isolates, the 

VCM MIC distributed from 0.25 µg/mL, with 95.7% of 

the isolates demonstrating MICs ≤ 1 µg/mL (4.3% at 

0.25 µg/mL, 28.2% at 0.5 µg/mL, and 63.2% at 1 

µg/mL) (Figure 1B). The MIC50 and MIC90 for VCM in 

E. faecium were both 1 µg/mL. The TEIC MIC distri-

bution for E. faecium exhibited higher values compared 

to E. faecalis, ranging from 0.25 to 1 µg/mL (26.5% at 

0.25 µg/mL, 56.4% at 0.5 µg/mL, and 12.8% at 1 

µg/mL), yielding MIC50 and MIC90 values of 0.5 and 1 

µg/mL, respectively. 

Cumulative MIC distribution curves of other Enterococ-

cus species (31 E. avium, 21 E. casseliflavus, and 12 E. 

gallinarum) are presented in Figure 2. All E. avium iso-

lates had MICs ≤ 0.5 µg/mL for both VCM and TEIC, 

demonstrating minimal MIC differentials; MIC50 and 

MIC90 were both 0.5 µg/mL for VCM, and 0.25 µg/mL 

and 0.5 µg/mL for TEIC. In contrast, E. casseliflavus 

and E. gallinarum showed larger differences in the MIC 

distribution patterns, resembling those observed in E. 

faecalis. MIC50 and MIC90 for VCM against E. cas-

seliflavus (both 4 µg/mL) were significantly greater 

than those of TEIC (both 0.5 µg/mL). Similarly, MIC50 

and MIC90 for VCM against E. casseliflavus (4 µg/mL 

and 8 µg/mL, respectively) were also considerably 

higher than those of TEIC (both 0.5 µg/mL). 

 

 

DISCUSSION 

 

MIC values for TEIC were considerably lower in E. 

faecalis, as well as E. casseliflavus and E. gallinarum. 

Less pronounced but still comparatively lower MIC val-

ues were also observed in E. faecium and E. avium. The 

clinical significance of these differentials within the 

susceptible range necessitates further clinical investiga-

tion. Nevertheless, our findings suggest a therapeutic 

advantage of TEIC in the treatment of patients with se-

vere or refractory enterococcal infections. 

When considering its clinical application, species-strat-

ified considerations may be warranted. Regarding E. 

faecalis, a growing body of evidence has accumulated. 

Clinical efficacy of TEIC monotherapy for the treat-

ment of E. faecalis infective endocarditis was suggested 

in retrospective single-facility data [7]. Also, TEIC 

treatment showed comparable lower in-hospital mortal-

ity, reduced duration of hospitalization, and equivalent 

relapse and one-year mortality outcomes compared to 

ampicillin plus ceftriaxone combination regimen among 
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Figure 1. Cumulative MIC distribution curves for Enterococcus faecalis and Enterococcus faecium. 
 

MIC minimum inhibitory concentration. Breakpoints were based on the guidelines of the Clinical and Laboratory Standards Institute (CLSI, 

M100, 35th edition). The fine dashed line indicates the vancomycin breakpoint, and the coarse dashed line indicates the teicoplanin breakpoint. 

 

 

 

 

 

 

 
 

 
 

Figure 2. Cumulative MIC distribution curves for other Enterococcus species. 
 

MIC minimum inhibitory concentration. Breakpoints were based on the guidelines of the Clinical and Laboratory Standards Institute (CLSI, 

M100, 35th edition). The fine dashed line indicates the vancomycin breakpoint, and the coarse dashed line indicates the teicoplanin breakpoint. 

 



H. Akazawa et al. 

Clin. Lab. 2/2026 4 

patients with E. faecalis infective endocarditis [10]. 

Comparative data for E. faecium infections, although 

less abundant, have been reported in the literature. A 

propensity score-adjusted comparative study demon-

strated that TEIC exhibited non-inferiority to VCM in 

the treatment of E. faecium bacteremia, with the addi-

tional benefit of fewer incidences of acute kidney injury 

[11]. A posthoc analysis of nationwide Korean surveil-

lance revealed no significant differences in 7-day and 

30-day in-hospital mortality rates between patients 

treated with VCM and TEIC [8]. Our in vitro findings 

corroborate these clinical observations, potentially sup-

porting expanded clinical applications of TEIC in future 

therapeutic protocols. 

A comprehensive delineation of the differential antimi-

crobial activities between VCM and TEIC needs to be 

discussed. Glycopeptide antimicrobials are taxonomi-

cally classified into VCM and lipoglycopeptides, the 

latter encompassing TEIC, telavancin, dalbavancin, and 

oritavancin. Distinguished from other antimicrobial 

classes, these compounds operate as substrate binders 

rather than active-site enzyme inhibitors, functioning by 

obstructing the cross-linkage formation in bacterial cell-

wall peptidoglycan layers through specific binding to 

the D-alanyl-D-alanine terminus of the lipid II mono-

meric structure. Despite the ubiquitous expression of 

lipid II substrate across most bacterial species, the in-

herent physicochemical attributes of glycopeptide mo-

lecular architectures significantly impede their translo-

cation through the outer membrane of Gram-negative 

bacterial species, consequently preventing interaction 

with the lipid II molecular target. Thus, these agents ex-

hibit exclusive efficacy against Gram-positive organ-

isms. 

The differential molecular architecture and distinct anti-

microbial mechanisms of action likely elucidate the ob-

served lower MIC for TEIC compared to VCM. VCM 

interacts with the lipid II layer through the formation of 

back-to-back dimers (vancosamine-vancosamine [V-

V]), or noncovalent self-association of molecules [12], 

which demonstrate superior in vitro antimicrobial activ-

ity compared to monomeric vancomycin. VCM addi-

tionally antagonizes peptidoglycan remodeling process-

es. TEIC possesses a distinctive hydrophobic substitu-

ent that substantially differentiates its physicochemical 

properties from those of VCM. While TEIC, analo-

gously to VCM, exerts its antimicrobial activity via 

binding to the D-alanyl-D-alanine moiety and seques-

tration of the lipid II substrate, thereby inhibiting bac-

terial peptidoglycan biosynthesis [13], its structural 

characteristics negatively impact the dimerization phe-

nomenon critical for enhanced target affinity in glyco-

peptides. In compensation, the lipophilic moiety of 

TEIC interacts with the phospholipid bilayer of the bac-

terial cytoplasmic membrane, facilitating localization, 

or membrane anchoring, in proximity to the lipid II sub-

strate, thus augmenting antimicrobial efficacy through 

this alternative molecular interaction [14]. 

 

Limitation 

The limitations of this investigation are as follows. 

First, due to the limited number of isolates examined 

and the single-facility nature of the study, the general-

izability of our findings requires further validation 

across multiple centers. Also, we did not exclude dupli-

cates or more isolates from a single patient, which may 

have resulted in collection bias. Second, the potential 

influence of van genes on the study outcomes was not 

evaluated at the molecular level. Production of van 

genes facilitates the synthesis of alternative aminoacidic 

residues in the peptidoglycan structure, modifying the 

original D-alanyl-D-alanine terminus to alternative con-

figurations such as D-alanyl-D-lactate or D-alanyl-D-

serine. Third, in the absence of complementary clinical 

data, our findings necessitate corroboration through pro-

spective clinical investigations prior to therapeutic prac-

tice. Fourth, no remarkable MIC gaps between VCM 

and TEIC were observed in E. faecium, which is be-

coming increasingly prevalent as E. faecalis and asso-

ciated with greater clinical significance [15]. Thus, the 

clinical superiority of TEIC for E. faecium infections 

needs to be evaluated with particular vigilance and care-

ful consideration. 

 

 

CONCLUSION 

 

We have demonstrated substantially lower MIC values 

for TEIC compared to VCM against clinical isolates of 

Enterococcus species. TEIC potentially represents a 

more efficacious antimicrobial agent against enterococ-

cal infections; however, further acquisition of clinical 

evidence is warranted to validate these preliminary ob-

servations. 
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