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Antimicrobial susceptibility of Prevotella isolates from
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Abstract

The aim of the present study was to investigateitienicrobial susceptibility of a collection of &5e-
votella strains originating from Romanian patientgh abscesses of fascial spaces of the face ackl fide
minimum inhibitory concentrations of benzylpeniigjlicefoxitin, clindamycin and metronidazole weetedm-
ined with the Etest. In addition, the beta-lactamgsoduction was assessed by using a chromogeipic- ce
alosporin disc method. The isolates were sensitival antibiotics, except for 13 strains which weesistant to
benzylpenicillin, due to their beta-lactamase dttivThe results of this local investigation on thesceptibility
patterns of Prevotella clinical isolates suggesttthe combination penicillin - beta-lactamase bitor, clinda-
mycin and metronidazole should be recommendedféctions produced by these bacteria. The findirfgth®
present study also underline the importance of Kogeboth aerobic and anaerobic bacteria, includibgta-
lactamase producers, with the antimicrobial treattyevhen it is needed and prescribed empiricallyhia oral
and maxillofacial infections, which are known torbhestly mixed infections.

Key words: Prevotella, antimicrobial susceptibility, head aneck infections

Rezumat

Scopul prezentului studiu a fost acela de a ingastensibilitatea la antibiotice a unei cafiécle 65 tul-
pini de Prevotella provenite de la pacieroméni diagnostica cu abcese localizate in lojile superficiale adegef si
gatului. Concentragile minime inhibitorii pentru: benzilpeniciliy cefoxitini, clindamicinz si metronidazol au fost
determinate cu ajutorul Etest-ului. Totodaa fost testat si producerea de beta-lactamaprin metoda discului cu
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cefalosporia cromogen. Izolatele au fost sensibile la toate antibiotigetu excefa a 13 tulpini rezistente la ben-
zilpeniciling datoritz aciunii beta-lactamazei. Rezultatele acestei investig nivel local a pattern-urilor de sensi-
bilitate Tn cazul izolatelor clinice de PrevoteBagereai ci: asocierea dintre o penicilihsi un inhibitor de beta-
lactamad, clindamicinasi metronidazolul pot fi recomandate in inféde produse de aceste bacterii. De asemenea,
constadirile prezentului studiu sublinid@zoportunitatea adminisdrii unor antibiotice active atat pe bacteriile aero
be, catsi pe cele anaerobe, inclusiv pe cele prattoare de beta-lactamézin situgia in care tratamentul antimi-
crobian este necesar prescris empiric in infgile oro-maxilo-faciale, cunoscute a fi cu paglere infedi mixte.

Cuvinte cheie: Prevotella, sensibilitatea la antibiotice, infécu localizare la nivelul capulugi gatului

Introduction

The genusPrevotellaincludes species
of Gram-negative anaerobic bacilli that are fre-
guently isolated from different human infec-
tions (1, 2), ad. intermediaor P. nigrescens
which are commonly associated with infections
of dental origin (3). Extensive scientific evid-
ence indicate that the microflora of the oral and
maxillofacial infections is mainly polymicrobi-
al, involving aerobic and anaerobic microorgan-
isms (4). Although the surgical incision and
drainage are of primary importance for the
treatment of the majority of such infections,
which include also the abscesses of fascial
spaces of the face and neck, the antibiotics are
sometimes required for preventing the local
spread or hematogenous dissemination of infec-
tion, especially in immunocompromised sub-
jects. Unfortunately, the antimicrobial agents
are often prescribed empirically, due in part to
the time consuming nature of anaerobes cultiva-
tion and other fastidious bacteria involved in
the pathogenesis of these infections (5). Penicil-
lin is still considered the antimicrobial agent of
choice for the oral and maxillofacial infections.
However, a lot of concern has been expressed in
the recent years regarding the increased number
of penicillin resistant anaerobic isolates (6, 7).

Information regarding the prevalence
and antimicrobial susceptibility of the Gram-
negative anaerobic bacilli involved in the eti-
ology of oral and maxillofacial infections in
Romanian patients is very limited. Therefore,
the aim of the present study was to investigate
the antibiotic resistance patterns Rifevotella

strains isolated from Romanian subjects with
abscesses of fascial spaces of the face and neck.

Materials and method

Bacterial strains

The organisms tested were represented
by 65 non-duplicat®revotellastrains (31 strains
of P. melaninogenical8 strains ofP. denticola
11 strains of. oralis and 5 strains dP. loschei)
belonging to a temporary collection of clinical
isolates of the Department of Microbiology, Fac-
ulty of Dental Medicine, University of Medicine
and Pharmacy “Carol Davila”, Bucharest. The
strains had been recovered from 61 non-duplicate
pus samples collected by needle aspiration from
subjects with abscess of: submandibular space,
buccal space, sublingual space and submental
space, among the patients with abscesses of fas-
cial spaces of the face and neck presented to the
Bucharest Dental University Hospital and the
Private Dental Practice “Dr. Mircea Panculescu”,
Bucharest, during January 2005 - January 2008.
These strains had been previously identified to
species level using the conventional methods and
Rapid ID 32 A system (BioMérieux, Marcy-
I'Etoile, France) at the laboratory of the same de-
partment (previously reported data).

This series ofPrevotella strains in-
cluded 4P. denticolastrains isolated from sub-
mandibular abscesses together with Bnies-
cheii strain in 3 cases and with ofe oralis
strain in another case. The isolates were stored

in Greave’s medium at -?@ until used in the
present study.
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Table 1. The MICs of the antibiotics tested againghe 65 Prevotella isolates
. S MIC (pg/ml)
Species Antibiotics Range *MIC e S MIC
Benzylpenicillin 0.032-2 0.064 2
lani . Cefoxitin 0.5-4 1 4
P. melaninogenica Clindamycin 0.016-0.125 0.023 0.064
Metronidazole 0.016-1 0.064 0.19
Benzylpenicillin 0.032-0.064 0.032 0.064
P denticol Cefoxitin 0.5-3 1 2
- denticola Clindamycin 0.016-0.064 0.023 0.032
Metronidazole 0.016-0.5 0.032 0.19
Benzylpenicillin 0.032-2 0.032 2
b oralis Cefoxitin 0.5-4 2 3
Clindamycin 0.016-0.047 0.016 0.023
Metronidazole 0.016-0.125 0.016 0.064
Benzylpenicillin 0.032-0.064 0.064 0.064
P loscheii Cefoxitin 0.5-2 1 15
Clindamycin 0.016-0.032 0.023 0.032
Metronidazole 0.016-0.032 0.032 0.032

*MIC value inhibiting 50% of the isolates; **MIC Wae inhibiting 90% of the isolates.

Susceptibility testing

The Prevotella isolates were tested for
their susceptibility to benzylpenicillin, clindamy-
cin, cefoxitin and metronidazole with the E-test
(AB Biodisk, Solna, SwedenRacteroides fragil-
is ATCC 25285 was included for the quality con-
trol. The inoculum was prepared from a 48h an-
aerobic culture on enriched Brucella agar, adjus-
ted in Brucella broth to the turbidity of 1 McFar-

land and swabbed onto Brucella agar supplemen-

ted with 5% sheep blood, vitamin K (0.001g/l)
and hemin (0.005g/). After displaying the Etest
plastic strips onto the inoculated surface, the

plates were incubated in jar, at’87for 48-72h,

in anaerobic atmosphere generated Ggnbox
anaer (BioMérieux, Marcy-I'Etoile, France). A
resazurin strip was put into the jar as an indicato
of anaerobiosis. The minimum inhibitory concen-
trations (MICs) were read after 48h of uninterrup-
ted incubation (and in addition, after another 24h
in case of metronidazole), at the point of complete
inhibition of all bacterial growth. The interpreta-

tion of the MIC values followed the guidelines of
the Clinical and Laboratory Standards Institute
(CLSI), the former National Committee for Clin-

ical Laboratory Standards (8).

Beta-lactamase test

The strains were tested for beta-
lactamase production using the chromogenic
cephalosporin method by streaking the colonies
onto nitrocefin discs (AB Biodisk, Solna,
Sweden) moistened with phosphate buffered sa-
line, pH 7.3.B. fragilis ATCC 25285 was used
as a positive control.

Statistical analysis

The Fisher exact probability test, with
Yates’ correction factor, was applied to evaluate
the statistical significant relationship (P<0.05)
between the antibiotic resistance (penicillin res-
istance, respectively) and the apartenence of the
isolates to any particular species Rrevotella
The statistical software package used was Instat
for Maclintosh, version 2.01.
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Table 2. Distribution of Prevotella isolates by species and beta-lactamase production

Number of isolates

Species Beta-lactamase Beta-lactamase
negative positive* Total

P. melaninogenica 21 10 31

P. denticola 18 0 18

P. oralis 8 3 11

P. loscheii 5 0 5

Total 52 13 65
*The MICs range of benzylpenicillin in case of beta-lactamase positive isolates of P. melaninaggeaind P.
oralis = 1-2ug/ml.
Results laboratory strains collection comprised dnter-

The MIC values of the tested antibiotics
are presented imable 1 According to the inter-
pretative criteria of CLSI, 52 isolates were found
to be sensitive to benzylpenicillin. Converting the
MICs values into susceptibility categories, 2 isol-
ates ofP. oralis (including that one isolated with a
P. denticolastrain from the same abscess) and 3
isolates of P. melaninogenicavere resistant to
penicillin G, whereas 7 isolates Bf melanino-
genicaand anotheP. oralis strain were interme-
diate sensitive. These 13 strains were the only
ones expressing beta-lactamase activiaple 3.

The results regarding the relationship between
penicillin nonsusceptibility and apartenence to a
certain species have indicated a significant associ
ation between penicillin resistance ard
melaninogenicasolates (P = 0.02), which was not
found inP. oralis (P = 0.6). All strains were sus-
ceptible to cefoxitin, and clindamycin. Met-
ronidazole was fully active on thirevotellaisol-

ates and gave the same MIC values after 48h and
72h of incubation.

Discussion

This study assessed the activity of some
commonly used antianaerobic drugs agalitst
votella strains from abscesses of fascial spaces of
the face and neck in Romanian patients. This series
of 65 Prevotella isolates which belonged to the

medidP. nigrescensstrains, since no isolate of
these species had been recovered from the above
mentioned cases of abscesses. Al-Nawas and
Maeurer, evaluating the microbiological and clinic-

al differences between severe life-threatening abs-
cesses of the head and neck and submucous abs-
cesses, noticed that the dominating anaerobic bac-
teria involved in the etiopathogeny of both these
categories of abscesses wereRtevotellaspecies,
comprising nearly 30% of all isolated anaerobes
(9). Other authors have also reporigdvotellaas
being the most prevalent microorganisms isolated
from patients with odontogenic abscesses and cel-
lulitis of the head and neck (6, 10).

Although thein vitro antibiotic suscept-
ibility of the bacteria isolated from such infec-
tions is not routinely performed, it is recom-
mended to investigate from time to time the
local resistance patterns of aerobic and anaer-
obic isolates of clinical importance. The Etest is
a convenient standardized method for testing
the susceptibility of anaerobic microorganisms
(11, 12) and clear endpoints were obtained for
all antibiotics and strains tested in this study.

Several recent studies have shown that
resistance to benzylpenicillin is not uncommon
amongPrevotellastrains isolated from different
infections, including the orofacial odontogenic
infections (13, 14). In the present investigation,
the overall rate of penicillin resistance was 20%,
but some researchers have mentioned much
higher values. Liu et al. found a penicillin resist
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ance rate of 62% amoriyevotellaisolates from
patients hospitalized in a tertiary care medical
centre in Taiwan in 2002, which actually in-
creased to more than 90% in 2006 (7). Penicillin
resistance oPrevotellaisolates is mostly associ-
ated with beta-lactamase activity, which is al-
most the expression of the gem@sA andcfx A2
(15). In this research work, benzylpenicillin res-
istance has been detected only among Rhe
melaninogenicaand P. oralis isolates and has
been strongly correlated with the beta-lactamase
production. However, several studies have indic-
ated higher procents of beta-lactamase-positive
Prevotella isolates. For example, a French re-
search group found 58% Bfevotellaisolates as
being beta-lactamase producers (52% of the
black-pigmented and 63% of the non-pigmented
strains) (16), while another French team per-
forming a multicentric survey on antimicrobial
resistance of anaerobic Gram-negative bacilli
isolated from hospitalized patients has reported
65% of thePrevotella isolates as being beta-
lactamase-positive (17). Moreover, Bahar et al.
detected this enzyme production in almost 70%
of P. melaninogenicalinical isolates (18).

In the present research, all beta-lactamase
positive strains were susceptible to cefoxitin and,
in general, resistance to this antimicrobial agent
has seldom been noticed. Gaetti-Jardim et al.
evaluating the susceptibility of bacteria isolated
from Brazilian subjects with endodontic infec-
tions found about 20% strains non-susceptible to
cefoxitin (19). Liu et al. found 13% intermediate
susceptible and 6% resistaBtevotella isolates
associated with bloodstream infections at the Na-
tional Taiwan University Hospital in 2006 (7).

In the last years, the investigators found
different clindamycin resistant ratesRmnevotella
isolates from oral and extraoral infections, from
less than 5% to more than 20% (10, 18, 20, 21).
Clindamycin was fully active on these Bfevo-
tella isolates and might be recommended in Ro-
mania as a suitable drug for the pyogenic head
and neck infections (when the antimicrobial
agents are needed in addition to the surgicaltreat

41

ment) produced by penicillin resistant bacteria or
in patients allergic to beta-lactam antibiotics.

It is known that metronidazole is very
active against anaerobes and the findings of this
research were in agreement with this statement.
Nevertheless, some recent studies have reported
resistant anaerobic Gram-negative bacilli isolated
from oral and non-oral infections (18, 22, 23). A
research team investigating the presence of 5-ni-
troimidazole im) resistance gene by polymerase
chain reaction demonstrated the inducible high
level metronidazole resistance in Rrevotella
strain isolated from a case of bacteremia (24). The
same authors stressed on the importance of a pro-
longed incubation time (72h) for metronidazole
susceptibility testing. In the present study, tesis
ance to this antimicrobial agent was detected
neither at 48h nor at 72h after incubation.

The results regarding the susceptibility
of the 65Prevotellaisolates to cefoxitin, clinda-
mycin and metronidazole were similar to those
obtained recently by Bladino et al. when invest-
igating the susceptibility of bacterial strainsliso
ated from suppurative orofacial infections (25).

The data obtained in this study highly
recommends the administration of antibiotics
active against both aerobic and anaerobic bac-
teria, without forgetting the beta-lactamase pro-
ducers, whenever the antimicrobial therapy in
head and neck infections is required and is per-
formed empirically. Future studies on larger
samples are strongly needed in Romania to fur-
ther explore the resistance Bfevotella and
other anaerobic bacteria involved in severe oral
and maxillofacial infections.
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Abbreviations

MIC - Minimum inhibitory concentration
CLSI - Clinical and Laboratory Standards Institute
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