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Abstract: Introduction: the participation of coagulase negative staphylococci in human diseases is an important problem,
particularly in hospital settings where these species often act as opportunistic pathogens. Objective: to show the results obtained
after applying conventional techniques for its detection. Results: the tests Cumpling factor, Detection of hemolysin d-like,
acidification of the substrates trehalose, mannose, mannitol and inositol were applied, as well as the ornithine decarboxylation
biochemical test and the behavior of antimicrobial sensitivity was taken into account. all being feasible for the diagnosis of this
microorganism due to the results obtained. Conclusions: Staphylococcus lugdunensis is an atypical SCoN compared to the rest of
the SCoNs, both due to its special virulence characteristics and its striking sensitivity to multiple antimicrobials, including
penicillin sensitivity in many cases. Its diagnosis in clinical microbiology laboratories is simple, given the suspicion of this species
by the positive compliance factor test, a complete identification of it must be carried out through the decarboxylation of ornithine,
the acidification of mannose, as well as antimicrobial sensitivity, are useful tests to differentiate this microorganism from the rest
of its species.
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involvement. Thus, for example, mortality from coagulase
negative staphylococcal bacteremia is low, especially if it is
treated quickly and correctly; however, these microorganisms
can be the cause of severe sepsis and septic shock in
immunosuppressed patients, or if certain species of coagulase
negative staphylococcus possessing certain virulence factors
are involved, such as Staphylococcus lugdunensis. [3]

It has emerged as an agent with remarkable clinical and
microbiological characteristics that stand out from the other
coagulase negative staphylococci. Although Staphylococcus
lugdunensis does not cause infection as often as
Staphylococcus aureus or Staphylococcus epidermidis, its
pathogenic potential should not be underestimated and it has
been associated, more frequently, with a broad spectrum of
milder infections, such as skin and tissue infections. soft
(cellulitis, subcutaneous abscesses, mastitis) and those of
bones and joints (chronic osteomyelitis, arthritis). [4, 5]

It has also been described as a causal agent of bacteremia,
infections associated with catheters and intravascular

1. Introduction

Coagulase negative staphylococci (SCN) comprise a large
number of different species of Staphylococcus aureus, named
for their inability to coagulate plasma due to lack of
coagulase enzyme production. Traditionally, they were
considered innocuous or little virulent opportunistic
pathogens when found as commensals on the skin, but with
the advancement of medicine and the use of invasive
diagnostic and therapeutic methods, coagulase-negative
staphylococci have become first-order pathogens. [1]

The clinical importance of coagulase negative
staphylococci as etiological agents of healthcare-related
infections has been increasing in recent decades, due to the
ability of these microorganisms to adhere and form biofilms
on the surface of intravenous devices and catheters assuming
a important role in the pathogenesis of these infections. [2]

The clinical manifestations caused by these agents can be
mild and nonspecific, often without signs of systemic
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prostheses, infections of the central nervous system,
peritonitis associated with ambulatory peritoneal dialysis,
urinary tract infections, postsurgical endophthalmitis, ocular,
otic, oral infections and urinary tract infection, among other.
The Staphylococcus lugdunensis species was described by
Freney ef al [1] in 1988; the term lugdunensis derives from
Lugdunum, the Latin name for Lyon, the city where isolated
for the first time. The aforementioned species is part of the
microbiota of the skin and it is also a rare but not rare human
pathogen. Although it has been described with more frequent
in patients with underlying diseases or in those who receive
immunosuppressive therapies, it can also cause superficial
infections or deep in healthy individuals. [6]

These discrepancies between the virulence of
Staphylococcus lugdunensis and that of other coagulase-
negative staphylococci must be added a surprising
characteristic of this species, which is that most strains are
sensitive to a large number of antimicrobials. The relative
absence of diversity

Genetics observed among the different strains of this
species and the high prevalence of sensitivity to multiple
antimicrobial agents suggests that the evolution of
Staphylococcus lugdunensis has occurred by a different
pathway from that of other pathogenic coagulase-negative
staphylococcal species. Given these differences, whenever
Staphylococcus lugdunensis is isolated from clinical samples,
it should be thought of as a pathogen, and only occasionally
can it be considered as a contaminant or colonizer. [1-3]

For this reason, the authors believe that an active search
for this microorganism is necessary, since identification at the
species level is not a common practice in microbiology
laboratories, and it can also be confused with Staphylococcus
aureus on some occasions due to production of the affinity
factor for fibrinogen or clumping factor, however it should be
noted that the reaction produced by Staphylococcus
lugdunensis is later and weaker than that produced by
Staphylococcus aureus. [6, 7]

Taking into account the above, it is the purpose of this
communication to disclose the results obtained after applying
conventional techniques for the diagnosis of Staphylococcus
lugdunensis in the Laboratory of Clinical Microbiology.

2. Developing
2.1. Clinical and Interpretation Criteria

The Infectious Diseases Society of America (IDSA) was
the first to consider S. lugdunensis as a different CoNS in its
2015 guidelines for the management of the diagnosis of
osteomyelitis in adults The IDSA does not recommend a
bone biopsy in patients with suspected osteomyelitis when
infection with S. aureus or S. lugdunensis has been
established based on positive blood cultures. In the same
year, the FEuropean Society of Cardiology published
guidelines for the management of endocarditis and
emphasized the role of S. lugdunensis in destructive infective
endocarditis, unlike other CoNS. These results are clearly

supported by growing clinical evidence, and the causal role
of the virulence factors described in this review is likely,
even if in vitro and animal models are lacking to model this
relationship. At the same time, the European Manual of
Clinical Microbiology still warns that two CoNS positive
samples are required in a clinical sample to be considered
significant, because contamination and colonization remain
frequent. [13-15] On the contrary, only a positive sample for
S. aureus in blood cultures or a bone sample is sufficient to
be considered pathological. Clinical and microbiological
evidence is now sufficiently concordant to consider that S.
lugdunensis cannot be considered a regular CoNS. [1]
showed in a retrospective analysis that 45% of 29 patients
with a single positive blood culture for S. lugdunensis did
have bacteremia [7]. The authors used the criteria published
by Souvenir et al. [8] that have been shown to be useful in
determining the clinical significance of blood culture
positivity for CoNS. Regarding bone, joint, and prosthetic
joint infections, the most informative data came from the
VISLISI clinical trial. [8] Among 28 patients with proven
infections, 25% had only one positive sample. In this trial,
infection was considered to have been proven in cases with a
single positive sample if three criteria were met:

1. The existence of clinical signs of infection

2. Growing a pure culture

3. The sample that was not taken from a known niche for
this microorganism

Therefore, it is proposed that S. lugdunensis be considered
a pathogen in deep clinical, samples, such as blood cultures
or bone and joint samples, even if only one sample is positive
but in pure culture, at least until any other diagnosis has been
verified. However, it is advisable to exercise caution when
interpreting single positive samples in skin and soft tissues or
within a known niche of this bacterium such as the inguinal,
axillary and nasal region. [8]

2.2. Virulence Factors

The virulence of Staphylococcus Iugdunensis is due to
multiple mechanisms, including which is the production of
adherent surface proteins, which allows to bind to host
tissues and proteins, as well as to surfaces of foreign bodies.
[1] Its ability to bind fibrinogen, fibronectin, and Von
Willebrand factor (glycoprotein involved in coagulation) by

vWf-binding protein may contribute to its success in
producing endocarditis. [13, 15] Another virulence
mechanism used by some Staphylococcus strains lugdunensis
is the formation of biofilm, which presents important
differences with compared to other coagulase negative
staphylococci in terms of the composition of the biofilm
matrix and the genomic organization of the ICA locus, which
serves as example of the differential characteristics that this
microorganism has acquired during its evolution. In addition,
Staphylococcus lugdunensis is resistant to high lysozyme
concentrations and produces a heat stable 3-like hemolysin
and similar to the d6-hemolysin of Staphylococcus aureus;
[13, 14] this hemolysin produces synergy with
Staphylococcus aureus f-hemolysin, a characteristic that
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allows the detection of its presence in the laboratory by
observing the synergy phenotype hemolytic (complete
hemolysis of red blood cells) in an approximation test of the
2 species on blood agar medium.

In Staphylococcus aureus, d-toxin is encoded by the hld
gene, and in Staphylococcus lugdunensis has been shown to
have a sequence similar to that of hld gene, encoded at a
locus called slush (Staphylococcus lugdunensis synergistic
hemolysin). [14, 15] The presence of sequences related to the
accessory regulatory gene (agr) of the Staphylococcus aureus
in the Staphylococcus lugdunensis genome contributes also
to the virulence of this microorganism. Staphylococcal agr is
a system of autoinduction that acts as a global regulator of
virulence factors, particularly exoproteins, including
enterotoxins, hemolysins, and numerous host protein
modifying enzymes (lipases, esterases, proteases). In the
Staphylococcus lugdunensis homologous regions have been
identified with the agr of the Staphylococcus aureus, which
are very actively transcribed. Regulation transcriptional locus
slush is probably also under the control of the locus Agr. [14]

3. Results

The great virulence and destructive nature of
Staphylococcus lugdunensis are sufficient reasons for the
rapid identification of this microorganism at the species level,
when its presence is suspected in an infection and especially
it is isolated from a sterile site. [1]

Despite these characteristics, Staphylococcus lugdunensis
is a species that can be identified quite easily in clinical
microbiology laboratories. Authors such as Argemi X et al
[8] highlight in their article the obsolescence of the
techniques described, however due to the The possibilities
that the laboratories have have been useful for its diagnosis,
being confirmed in the reference laboratories. For which the
decarboxylation of ornithine and the characteristics of the
culture were used as an important parameter. [2-4]

Regarding the characteristics of the culture, it should be
noted that Staphylococcus lugdunensis usually manifests as a
generally heterogeneous culture, with different colony sizes,
and different expression of B-hemolysis; the extension of the
incubation time to 48-72 h allows to observe much more
homogeneous colonies that present a more typical
appearance; these colonies are yellowish-white, creamy, and
with a small halo of B-hemolysis (unlike the broader f-
hemolysis of S. aureus). [9-13]

Related to the production of biofilms, the authors agree
with what was obtained by other researchers, [11, 12] since
there was a biofilm production within 6 h after culture and
highly consistent not appreciated in other staphylococci.
Concerning biofilm production it should be noted, bacteria
can respond rapidly to unfavorable or stressful environmental
conditions by reducing their metabolic activity, altering their
gene expression or inducing changes, entering a state of
torpor. Biofilms themselves are an example of a bacterium
under stress, due to the lack of nutrients and oxygen, this
condition is characterized by the presence of heterogeneous

cells, with different physiological states, whose emergence
depends on the microenvironmental conditions in their
environment, Therefore, access to nutrients and oxygen in the
deep layers of biofilms is more unfavorable than in the upper
layers, variant subpopulations of cells can emerge, changing
their growth mode to promote their survival in stressed or
limited environmental conditions, calling themselves to this
quality persistence as a tolerance mechanism. [§]

Together, the acidification of the substrates trehalose,
mannitol, inositol and mannose was carried out, the latter
contributes to a certainty in the diagnosis as a result of a
definitive differentiation. The strains of S. lugdunensis use
this sugar while those of S. haemolyticus do not. After
performing the tests, the following results were obtained

Observe in (figure 1) the positive tube on the left, the
purple color indicates that ornithine decarboxylation
occurred, while the negative, is perceived by the yellow
color, a test that is required for a correct identification of this
species, since it is its main biochemical characteristic. [9, 10]

In (figure 2) the appearance of &-like hemolysin is
observed, since the production of synergy with the B-
hemolysis of Staphylococcus aureus occurred. (Figure 3)
shows the presence of agglutination (lumps), indicating the
production of the compliance factor or affinity factor for
fibrinogen. Unlike S. aureus, S. lugdunensis does not have
free coagulase (negative tube coagulase test), but 60-80% of
strains produce a membrane-bound form of the enzyme (the
so-called clumping factor) that gives a positive result in both
the human plasma slide coagulase test and commercial rapid
latex agglutination tests, which can lead to identification
errors in the laboratory. However, it should be noted that the
reaction produced by S. lugdunensis is later and weaker than
that produced by S. aureus. [8-14]

Although the sensitivity of coagulase-negative staphylococci
to antibiotics is unpredictable, and depends mainly on the
species and the origin of the isolated strain (hospital or out-of-
hospital environment). The usual, to date, in S. lugdunensis is its
sensitivity to all groups of antibiotics used in the treatment of
staphylococcal infections, including penicillins, which is
consistent with the literature consulted, [8-12] Since similar
results were obtained in this study, as the production of [-
lactamase was negative, the isolated strains were sensitive to
most of the antimicrobials used, including penicillins.

Figure 1. Decarboxylation of ornithine.
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Figure 2. Detection of hemolysin o-like.

Figure 3. Cumpling factor.

3. Conclusions

Staphylococcus lugdunensis is an atypical SCoN compared

to the rest of the SCoNs, both due to its special virulence

characteristics

and its striking sensitivity to multiple

antimicrobials, including penicillin sensitivity in many cases.
Its diagnosis in clinical microbiology laboratories is simple,
given the suspicion of this species by the positive compliance
factor test, a complete identification of it must be carried out
through the decarboxylation of ornithine, the acidification of
mannose, as well as antimicrobial sensitivity, are useful tests to
differentiate this microorganism from the rest of its species.
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