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Screening of Rectal Swabs for Carbapenem Non-
susceptible Bacteroides fragilis Group Bacteria in
Hospitalized Children

Objective: The aim of this study was to investigate the car-
bapenem resistance profiles and risk factors for coloniza-
tion with carbapenem-resistant Bacteroides group (CR-B)
in pediatric patients hospitalized in a tertiary university
hospital in Turkey.

Material and Methods: A prospective case-control study
was performed. Rectal swab specimens (n=1361) were col-
lected from 680 hospitalized pediatric patients. All anaero-
bic colonies isolated from selective medium were identified
using MALDI-TOF (Vitek MS, bioMérieux) automated sys-
tem and antibiotic susceptibility testing for meropenem by
e-test. The presence of the cfiA gene was investigated by
PCR method.

Results: A total of 1361 rectal swab specimens were col-
lected from all 680 hospitalized children. During the
screening period 80 Bacteroides fragilis group (BFG)
microorganisms with a MIC>0.125 mg/L (12%) were iso-
lated from rectal swab specimens of 680 patients. Seven
different BFG species were recovered, the main species
were B.fragilis (n=29; 36%), B.ovatus (n=16; 20%),
B.ulgatus (n=13; 16%), P.distasonis (n=12; 15%),
B.theoiotomicron (n=5; 6%), B.uniformis (n=4; 5%) and
B.caccae (n=1; 1%). The presence of cfiA gene was detected
in 25 (31%) isolates, while 29 (36%) isolates were not
susceptible to meropenem (MIC>2 mg/L).

Conclusion: The high carriage rate in our hospitalized
children for carbapenem-non-susceptible Bacteroides fra-
gilis group creates a great risk for serious infections and
mortality and deserves significant attention.
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Hastanede Yatan Cocuklarin Rektal Siiriintiilerinde
Karbapenem Duyarli Olmayan Bacteroides fragilis Grup
Bakteri Taramas:

Amacg: Bu calismamin amact, Tiirkiye’de iiciincii diizey bir
iiniversite hastanesinde yatmakta olan ¢ocuk hastalarda
karbapenem direngli Bacteroides grup (KD-B) bakteriler
ile kolonizasyon igin risk faktorlerini ve karbapenem direng
profilini arastirmakti.

Gere¢ ve Yontem: Prospektif vaka-kontrol calismast
uygulandi. Hastanede yatmakta olan 680 ¢ocuk hastadan
1361 rektal swab toplandi. Selektif mediumdan izole edilen
tiim anaerobik kolonilere identifikasyon icin MALDI-TOF
(Vitek MS, bioMérieux) otomatize sistem ve meropenem
duyarliligy icin e-test uyguland:. cfiA geni PCR yontemiyle
aragtirllds.

Bulgular: Hastanede yatmakta olan 680 ¢ocuk hastadan
1361 rektal swab toplandi. Tarama siiresince MIC>0.125
mg/L olan 80 Bacteroides fragilis group (BFG) bakteri
izole edildi. Yedi farkli tiir BFG saptandi, siklik sirasina
gore soyleydi: B fragilis (n=29; %36), B.ovatus (n=16;
9%20), B.vulgatus (n=13; %16), Pdistasonis (n=12; %15),
B.theoiotomicron (n=5; %6), B.uniformis (n=4; %5) ve
B.caccae (n=1; %l). 25 izolatda (%31) cfiA geni
saptanirken, meropeneme hassas olmama (MIC>2 mg/L)
29 izolatda (%36) belirlendi.

Sonug: Calismamizda, hastanede yatan ¢ocuklarda kar-
bapenem hassas olmayan Bacteroides fragilis grup bak-
teriler ile kolonizasyon oranlar yiiksek bulunmustur ki,
bu durum ciddi enfeksiyonlarin olusmasi, artmis mor-
talite agisindan onemlidir ve dikkate alinmalidur.

Anahtar kelimeler: Bacteroides fragilis grup, karbapenem
hassas olmama, ¢ocuklar
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INTRODUCTION

Bacteroides species are anaerobic, non-spore-
forming, gram-negative rods which are the dominat-
ing constitutive bacteria of the human intestinal flora
and also the major anaerobic pathogen of the suppu-
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rative infections in intraabdominal cavity and pelvis.
Also, bacteremia and bone and joint infections have
rarely been reported with Bacteroides spp. in children
M. Bacteroides spp. are potentially resistant to a wide
diversity of antimicrobial agents. The most effective
antimicrobials against Bacteroides spp. are in limited
number such as, beta-lactam/beta-lactamase inhibitor
combinations, metronidazole and carbapenems @.
Clinically, B fragilis is the most important species,
because it is still the mostly isolated virulent bacteria
from clinical isolates V. However, the carbapenem-
non-susceptible Bacteroides fragilis bacteria have
been reported in several countries recently with a
consequence of treatment failure and mortality ¢,
The mortality rates increase to 60%, if a verified
B fragilis infection is not treated ©. It has been put
forward that the generation of the imipenem-hydro-
lyzing metallo-beta-lactamase enzyme which is
encoded by the cfiA gene is responsible for carbap-
enem resistance among B.fragilis strains 7.

In the present study, we investigated the risk factors
and carbapenem resistance profiles of Bacteroides
spp. with rectal colonization in hospitalized pediatric
patients in a tertiary university hospital. As far as we
know, this is the first study that investigated risk fac-
tors of colonization with Bacteroides spp. in chil-
dren.

MATERIALS and METHODS

The study was performed in a tertiary university
hospital in Istanbul, Turkey. The hospital has a 649-
bed capacity, including all major pediatric depart-
ments and services, neonatal, and pediatric intensive
care units. In the study period, the hospital infection
control committee had started to implement rectal
culture surveillance for carbapenem- resistant gram-
negative bacilli (CR-GNB) colonization in all pedi-
atric units because of CR-GNB infections were
documented in intensive care units. Rectal swabs
were obtained weekly from all hospitalized patients
admitted to the hospital. Carbapenem- resistant
Bacteroides spp. were investigated in specimens.
Rectal swab specimens (n=1361) were collected
from 680 hospitalized pediatric patients, between
2/3/2014, and 5/24/2014 of February, and also
between 5/24/2014,and 8/28/2015.
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Demographic characteristics of the patients, possi-
ble risk factors, such as length of antibiotic usage,
intensive care unit (ICU) stay, use of nasogastric
catheters, ventilators, use and duration of intrave-
nous (IV) treatments or urinary catheters, therapeu-
tic interventions and underlying chronic disease(s)
were recorded retrospectively. A case-control study
was conducted, comparing colonized patients of
Bacteroides spp. with non-colonized patients at a
ratio of 1:1. The control patients were randomly
chosen among patients who stayed in the same ward
during the study period. We accepted colonization
with Bacteroides group in patients whom the bacte-
ria could be yielded because of high MIC value
(MIC >0.125 mg/L) obtained with meropenem.
Also the patients colonized with Bacteroides group
with meropenem MIC >2 mg/L were accepted as
meropenem non-susceptibility group. Colonized
patients showed no any symptom of infection due to
Bacteroides species.

The study protocol was approved by the Ethics
Committee of Marmara University Medical School.

Microbiological methods

Few studies have investigated carbapenemase-pro-
ducing Bacteroides fragilis group bacteria in stool
samples or rectal swabs. Although a range of differ-
ent culture media has been proposed to determine
carbapenemase activity of aerobic or facultative
anaerobic bacteria, there is no specific media for
those of BFG bacteria. In this present study, we
modified kanamycin vancomycin- laked blood agar
supplemented with 0.125 mg/L meropenem (the
screening cut-off MIC values).

Each rectal swab was transferred into 1 ml Mueller
Hinton broth. An inoculum volume of 100 uL was
immediately transferred onto the first kanamycin-
vancomycin-leaked blood agar plus 0.125 mg/L
meropenem (KVLBA-CARBA) directly and 100 L
onto second KVLBA-CARBA plate after overnight
anaerobic incubation in 5 ml Brucella Broth (suple-
mented with vitamin K and hemin) with a 10 ug
meropenem disk as a selective medium (BB+CARBA).
After 48- hour incubation period in anaerobic atmo-
sphere, different colonies were subcultured for aero-
tolerance testing. All anaerobic colonies were identi-



A. Karaaslan ve ark., Screening of Rectal Swabs for Carbapenem Non-susceptible Bacteroides fragilis Group Bacteria in Hospitalized Children

fied using MALDI-TOF (Vitek MS, bioMérieux)
automated system and antibiotic susceptibility testing
for meropenem by E-test method. MIC:>2 mg/L of
meropenem was accepted as meropenem non-suscep-
tibility according to EUCAST guidelines ®. The
presence of the cfiA gene was investigated by PCR
using GBI-1 F 5’- CCCAACTCTCGGACAAAGTG-3
and GBI-2 R 5’-AGTGAATCGGTGAATCCATG-3
primers ©.

RESULTS

A total of 1361 rectal swab specimens were collected
from all 680 hospitalized children between 2/3/2014,
and 5/24/2014, and also between 8/28/2014, and
3/9/2015 -24th of May 2014 and 28th August 2014-
9th March 2015. During the screening period 80 BFG
organisms (12%) were isolated from rectal swab
specimens of 680 patients. Seven different BFG spe-
cies were recovered, the main species were B fragilis
(n=29; 36%), B.ovatus (n=16; 20%), B.vulgatus
(n=13; 16%), Pdistasonis (n=12; 16%), B.theoioto-
micron (n=5; 6%), B.uniformis (n=4; 5%) and
B.caccae (n=1; 1%). CfiA gene was detected in 25
(31%), and the meropenem non-susceptibility
(MIC>2 mg/L) in 29 (36%) isolates. All of the cfiA
gene positive strains (n=25) were B fragilis and 18
(72%) of these strains were meropenem-non-suscep-
tible. Eleven Bacteroides fragilis group strains
[B.fragilis (n=2), Pdistasonis (n=3), B.vulgatus
(n=3), B.ovatus (n=1), B.uniformis (n=1), B.caccae
(n=1)] without ¢fiA were meropenem non-suscepti-
ble. All the organisms detected and the MIC values of
meropenem are shown in Table 1.

Forty-two (53%) males and thirty-eight (47%)
females with a mean (+ SD) age of 76.5+66.6 months
(range 0-254, median 59 months) were colonized
with Bacteroides fragilis group. Among 80 patients,
58 (72.5%) received antibiotic therapy. We investi-
gated risk factors such as carbapenem and other anti-
anaerobic use, length of antibiotic use, intensive care
unit (ICU) stay, use of nasogastric catheters, ventila-
tors, use and duration of intravenous (IV) treatment
or urinary catheters and underlying chronic disease(s)
for colonization with Bacteroides group. We did not
identify any risk factors between Bacteroides group
with MIC>2 vs Bacteroides group with MIC<2,
between cfiA (+) B.fragilis vs cfiA (-) B.fragilis,
between B fragilis with MIC>2 vs B fragilis MIC<2
and between non-Bfragilis spp. with MIC>2 vs
non-B fragilis spp.with MIC<2.

DISCUSSION

Bacteroides fragilis is the most common anaerobe of
the human colon and it is responsible for different
type of infections such as intra-abdominal infections,
bacteremia and bone/joint infections in children .
Accurate and prompt treatment is very important for
outcome of these diseases and delayed treatment
regimen is associated with mortality ©. In the past
two decades, resistance to antimicrobial agents, such
as carbapenems, metronidazole and beta-lactam/beta-
lactamase inhibitor combinations has been notified
(D The carbapenemase metallo-beta-lactamase gene
(cfiA) is produced by B.fragilis and contributes to
carbapenem resistance . In our study, cfiA was
detected in 31% (n=25) of bacteria, and all of them

Table 1. All the organisms detected and the MIC values of Meropenem.

MEROPENEM MIC VALUE (mg/L)

Organisms 0.25 0.5 0.75 1 15 2 3 4 8 12 32
cfiA (-) B fragilis 0 0 0 1 1 0 0 0 0 0 2
B. ovatus 0 8 0 2 3 2 0 0 0 0 1
B. vulgatus 1 4 2 2 0 1 0 0 0 0 3
P. distasonis 1 4 0 3 1 0 0 0 1 1 1
B.theaiotomicron 0 0 0 4 0 1 0 0 0 0 0
B. uniformis 0 0 0 1 1 1 0 0 0 0 1
B.caccae 0 0 0 0 0 0 0 0 0 0 1
Total 2 16 2 13 6 5 0 0 1 1 9
cfiA (+) B. fragilis 0 2 0 2 0 3 1 0 15
Total 0 2 2 0 3 1 0 15

MIC: Minimum inhibitory concentration, B: Bacteroides
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belonged to the B.fragilis spp. In our study, cfiA
positive isolates were detected more frequently (7%)
among clinical isolates relative to those previous
reported in France (2%), Hungary (6%) and United
Kingdom (7%) ">, However our cfiA detection rate
was similar to that mentioned (35%) in the report of
Fernandez-Canigia et al "V for Argentina. In our
study, differently from other studies we analyzed
samples from patients with rectal colonization. There
are not many studies on this issue, so we could’t
compare our study results. In a previous study from
our country, cfiA gene was detected in 27% of 66
Bacteroides isolates, similar to our study .

cfiaA and ccrA genes encode class B metallo-beta-
lactamase enzyme which is responsible for resistance
to carbapenem . Some Bacteroides fragilis strains
contain silent resistance genes and insertion
sequences (IS) which are suffixed immediately
upstream of the cfiA/ccrA gene, and can upregulate
the expression of these carbapenemase genes.
Moreover, increased efflux pump activity and chang-
es in porins are possible reasons of resistance to car-
bapenems @17, In this study we determined the car-
bapenem resistance profiles of Bacteroides species
and the presence of the cfiA gene. We found that all
of the cfiA gene positive strains (n=25) were B fragilis
and 18 (72%) of these strains were meropenem-non-
susceptible. In other seven strains, IS can provide a
promoter to express cfiA gene and these strains can
become carbapenem resistant. Also in our study, 11
Bacteroides group strains (B fragilis (n=2), P.distaso-
nis (n=3), B.wulgatus (n=3), B.ovatus (n=1), B.uni-
formis (n=1), B.caccae (n=1)) without cfiA were
meropenem non-susceptible. We think that changes
in porins and increased efflux pump activity may be the
possible reasons of carbapenem non-susceptibility.

As far as we know, there is no study investigating the
risk factors for colonization with meropenem non-
susceptible Bacteroides spp. in children. In this study,
we investigated risk factors however we did not iden-
tify any risk factors between Bacteroides group with
MIC>2 vs Bacteroides group with £2, cfiA (+)
B fragilis vs cfiA (-) B fragilis, B fragilis with MIC>2
vs B.fragilis MIC>2, non-B fragilis species with
MIC£2 vs non-B.fragilis species with MIC£2.
Because of lack of relevant data, we could not com-
pare our results with any study, for this reason further
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studies are needed.

In conclusion, high rate of colonization with mero-
penem non-susceptible Bacteroides spp.is an impor-
tant and increasing health problem because they are
probable agents of serious life-threatining infections.
Further studies should be implemented to asses risk
factors.
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