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E cof; The incidence of healthy pregnant women carrying CTX-M-type extended-spectrum beta-lactamase (ESBL)-
LTX-W-type ESBL £ col; producing £ o/ and their transmission to neonates is increasing worldwide. ESBL-£ zo/ and especially the
Intestinal carriage, carriage of CTX-M-type causes early or late onset of neonatal sepsis, resulting in increased morbidity and
[reqnant womern, mortality rates. Although maternal carriage and maternal-neonatal transmissions of ESBL-E have been reported
neanates, t in several countries, the prevalence of GTX-M-type ESBL-producing £ za/in pregnant women and its transmission
ransmission. to newborns at birth in Cameroan has not been reported yet. We describe here the carriage of CTX-M-type ESBL-

producing £ zo/ pregnant women in neonatal ward of the Yaoundé gyneco-ubstetric and pediatric hospital and
their transmission to newborns. Among the 102 pregnant women and their newborns present in the ward, 88
(BB6.3%) and 75 (73.5%) £ cal strains were detected in rectal colonization, respectively. Antibiotic susceptibility
testing of £ zo/isolated from the mothers indicated a higher resistance rate to antibiotics of the B-lactams and
sulfamide families, while the resistances to other antibiotic families (aminosides, quinolones and fluoroquinolones)
were low. Comparatively, only cefotaxime (I00%) showed a higher resistance rate to £ s/ isolated from
newborns. This may suggest a different source of contamination between mothers and newborns. Moreover, the
Historic rate of carriage of CTX-M-type ESBL-producing £ co/in pregnant mother and their newborns were 30.7 % and
Received : 18 January 202! 14.7 Y%, respectively. This suggests that newborns had other colonization sources than the mothers. Indeed.
Received in revised form : 3 multiple regression analysis indicated that newborns were exposed to CTX-M-type ESBL-producing £ za/ from
April 2021 mathers and that from the hospital environment (eq. caregivers). Overall, the current investigation may provide
Accepted : 29 May 2021 insight on establishing an efficient therapeutic strategy against materno-neonatal and nosocomial transmission of
CTX-M-type ESBL-producing £ col

|. Introduction

Antibiotic resistance is one of the greatest threats to global public
health [1] (WHO, 2015). It is a natural phenomenon, but is
accelerated by the inappropriate prescription of antibiotics, poor
infection control practices in humans and inadequate use of
antibiotics in agriculture and livestock [2). The main characteristic
of resistance is that it reduces the ability to treat common
bacterial infections, leading to an increased duration of infection,
an increased risk of complications and case fatality. Because of
ineffective treatment due to resistance, patients remain
contagious for longer, and are therefore likely to transmit
infections to other individuals. Antibiotic resistance may jeopardize
the progress made in the treatment of infections since the
discovery of antibiotics and the contribution of these drugs to
improving child survival, especially newborns in developing, low or
middle income countries where more than 80% of the waorld
population lives [3).
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It is well documented that extended-spectrum beta-lactamases
(ESBL)-producing bacteria occur worldwide both at community and
hospital levels [4, 3, B). Published data suggest that the infection
incidence in pediatrics and neonatal populations is increasing (4, 7.
8. 9. 10, I1]. The consequences of the infections by ESBL-producing
bacteria in pediatric are the increased morbidity (including
prolonged hospital stay). increased healthcare costs, and higher
mortality rates compared to non-ESBL-producing bacteria [12, 13,
14, 15]. In addition, pathologies developed upon infection with ESBL-
producing bacteria among neonates, children, and pregnant/post-
partum women are frequently urinary tract infections 5. 7] and
bloodstream infections (6. II. 10, 14, 16]). Among neonatal ESBL-
producing bacterial infections, the most frequently isolated species
are Klefsiella prevmoniae and Escherichia coli(£ cof) (1110, 17].

£ coliis a facultative aero-anaerobic bacterium commensal to the
intestines of humans and other mammals [I8). Among the bacteria
developing  resistance to  antibiotics  upon  infection,
Enterobacteriaceae such as £ o/ producing to B-lactamines and
fluoroquinolones are particularly concerned [19). ESBLs are
enzymes produced by Enterobacteriaceae with the characteristic
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of resisting to penicillin's, cephalosporin’s and aztreonam but not
carbapenems [20). These enzymes are divided into several main
groups [e.g.. sulphydryl variable (SHV), temoneira (TEM) and
cefotaximases (CTX-M)] (21, 7). In Africa, an overall prevalence of
7% of CTX-M-type ESBL-producing-Enterobacteriaceae  is
observed in pregnant women, of which 5.1% are CTX-M-type ESBL-
producing £ cofi [22, 23]. The prevalence of CTX-M-type ESBL-
producing £ cofivise from 34.7% in |badan, Nigeria [24] to 63.6%
in Madagascar [20] among pregnant women. In Cameroon, a
prevalence of B6.3 % of CTX-M type ESBL-producing £ za/ among
pregnant women has already been reported in Yaoundé [26).
According to the estimation made by Liu et al. [27], 5.9 million
children under 4 die annually worldwide, of which 45.1% during the
neonatal period as a result of infections due to ESBL-producing
Enterobacteriaceae. The relevance of this study is justified by the
fact that children shares 40% antibiotic resistance genes and 37%
of the maobile genetic elements contained in his gut with their
mother [28]. Thus, the digestive carriage of CTX-M-type ESBL-
Enterobacteriaceae by pregnant women constitutes a major risk
factor for the transmission to newborns during childbirth [29]. In
order to fight against the emergence and transmission of bacterial
resistances, we carried out a phenotypic characterization of GTX-
M-type ESBL-producing £ zo/i both in pregnant women and their
newborns. In addition, we determined the transmission route to
neanatal colonization and the risk factors.

2. Materials and methods

2.1 Ethical consideration

This study was approved by the “Université des Montagnes” Ethics
Committee (2020/028 / UdM / PR / CIE). In addition, authorization
to collect data and analyze samples from eligible patients was
issued by the Yaoundé Gyneco-Obstetrics and Pediatric Hospital
(YGOPH) (311 / CIERSH / DM / 2019). Before starting our study, an
information letter on the objectives and progress of the
investigation was given to the guarantors of women in labor and
newborns. All eligible participants had given their free and
informed consent and assent with signature of the quarantors. The
confidentiality of the research results was respected by using a
unique identification code for each participant.

2.2 Study setting and population

We carried out a cross-sectional and descriptive study between
October 2019 and March 2020 at the Gyneco-Obstetrics and
Pediatric Hospital in Yaoundé, the capital of Cameroon. The study
population consisted of pregnant women (n=I02) and their
newborns from the maternity and neonatal units of the YGOPH.
Sampling was consecutive and women in labor who gave their free
and informed consent as well as for their newborns were included
in the study. A standardized questionnaire was performed for
collection of demographic information on mothers and neonates
(age of the mother, age of the newborn, employment status,
newborns gender).

2.3 Sample collection and bacterial isolation

Freshly emitted stools from pregnant mothers were collected in
sterile co-proculture pots. while newborns first stool (meconium)
emitted in a diaper was collected with a sterile spatula and both

sample were stored in icebox and transported to the laboratory. At
the laboratory, stools samples from mother and newborn were
diluted in brain heart infusion broth (Oxoid Ltd, England). Aliquots
(100 pl) of the neat sample and 107 and 10 dilutions were
inoculated on to quality controlled Eosine Methylene Blue (EMB)
agars (Becton Dickinson, Heidelberg, Germany) supplemented with
a | mg/L cefotaxime and incubated at 37 °C for 24-36 hours. Each
colony growing on EMB agar was subcultured on nutrient agar and
then identified using the Api 20 E kit.

2.4 Biochemical identification of the bacterial isolates

The Biochemical identification was carried out on gallery Api 20E
according to the recommendations of the manufacturer
(Riomérieux, Marcy ['Etoile, France), which constitutes a
standardized system of the identification of Enterobacteriaceae.
2.5 Antimicrobial Susceptibility testing

Antibiotic Sensitivity Testing using the disc diffusion method was
performed for the identified £ co/ isolates. This test was
conducted on 18 to 24 hours bacterial pure culture obtained by
streaking £ co/iisolates on fresh nutrient agar and allowing for an
overnight aerobic incubation at $7°C. From the resulting £ col
population, a suspension to the density of a McFarland 0.5 turbidity
standard prepared in 9% saline was adjusted to the final opacity
recommended for susceptibility tests by agar diffusion technique
on Mueller Hinton. Test procedures and interpretations were done
according to the standard guidelines recommended by the “Comité
de 'Antibiogramme de la Société Frangaise de Microbiologie” [30].
We used 30pg of each antibiotic disc (Oxoid Ltd, England) that
included  Amaoxicillin, ticarcillin, amoxicillin + clavulanic acid,
cefoxitin,  cefotaxime,  ceftazidin, cefepime,  meropenem,
gentamycin, amykacin, kanamycin, ofloxoxacin, ciprofloxacin, co-
trimoxazole. nalidixic acid. and fosfomycin. Fscherichia coli
ATCC25922 from American Type Culture Collection (Manassas,
Virginia, USA) was used as reference for quality control.

26 Detection of the ESBL-producing £ co/i and CTX-M
phenotype.

The presence of extended spectrum B-lactamases was determined
by the double synergy test as recommended by the “Comité de
'Antibiogramme de la Société Frangaise de Microbiologie” [30).
Briefly, Discs of cefotaxime. cefepime, and ceftazidime were placed
around an amoxicillin/clavulanic acid (20/10 pg) disc at a distance
of 30 mm (center to center). The plate was incubated at 37 °C for
18 to 24 hours and the synergy between clavulanic acid and at least
one of these molecules was monitored. When synergy was
observed between clavulanic acid and cefotaxime, the strain was
said to produce CTX-M type ESBLs.

2.7 Data management and statistical analysis

Extracted data were recorded in Microsoft Excel 2016 spreadsheet
and the variables calculated were presented as percentage. The
statistical analysis of all data was done using the STATVIEW
Statistical Package version 3 (SAS University Edition, SAS Institute
Inc., Cary, USA). The antibiotic susceptibility and rate of carriage of
ESBL-producing £ co/i by neonates and mothers was reported as
the number of infections per 100 positive patients. Multivariate
analysis was performed using logistic regression in order to
identify risk factors associated with intestinal colonization of
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neonates and mother with ESBL-producing £ o/ In addition,
|ogistic regression was used to determine the risk factors for
maternal-neonatal transmission of £ zo/ strains. The multivariate
results were reported using unadjusted odds ratios (ORs) and 35%
confidence interval (35% Cl), and the logistic regression results
expressed as adjusted odds ratios (alRs) and 95% CI. The
significance level was set at a P-value less than or equal to 0.05.

3. Results

3.1 Demographic Characteristics and bacterial isolates

All of the 102 pregnant women included in this study were living in
different Yaoundé neighborhood, indicating that HGOPY is the most
requested hospital structure in the city of Yaoundé for childbirth.
Maore than half of these women were unemployed (n=62. 60.8%)
while 40 (39.2%) had a job. The average age of the pregnant
women was 28 with a minimum age of 17 years and a maximum age
of 43 years. None of the mother gave birth to more than one baby;
therefare the number of newborns was identical to that of mother
(102 newbarn). Dur population of newborns was mainly made up of
females (n=04; 52.9%), with 48 males (47.1%) giving a sex ratio of
0.88. The average age of the newborns was B hours with a
minimum of 2 hours and a maximum of 14 hours.

The screening of the fecal flora of 102 pregnant women resulted in
102 positive culture, indicating the presence of one bacteria strain
per stool examined. In total, bacteria susceptibility to cefotaxime
allowed the isolation of 102 strains. The biochemical identification
test using the Api 20 E gallery showed that of 102 bacterial strains
isolated in pregnant women, 88 (86.3%) were £ co/i Moreover,
the other bacteria strain identified bacteria were Alebsiela

oxytoca (n=12, 11.8%) and Sa/monella spp. (n=2. 1.9%) (Table 1).

Table | : Microbiological profile of the bacterial isolates

Bacteria isolates Pregnant women Newborns
n (%) n (%)

Escherichia coli 88 (86.3) Ta (73.9)

Klebsiella oxytoca 12 (11.8) 16 (15.7)
Salmonella spp. 02 (1.9) (D)

Serratia liquefaciens (D) 08 (7.8)

Lolobacter kosei 0(0) 03 (2.9)

The bacterial susceptibility to cefotaxime allowed the isolation of
99 (97%) bacterial isolates out of 102 rectal swabs tested. In
newborns rectal swabs tested, biochemical identification of
bacterial isolates indicated that they were colonized by £ coki
(n=Ta, T3.5%). Alebsiells oxytoca (n=IB. 15.7%). Serratia
liguefaciens (n=8, 7.8%) and Lolobacter kosei(n=3, 2.9%).

3.2 Characterization of £ coliisolates from pregnant women
and newborns

Al £ coliisolates whether from pregnant mothers (n=88) or from
newborns (n=74) were characterized by the disc diffusion method
using 8 antibiotics of the B-lactam family (three penicillin's, four
cephalosporin's and one carbapenems) (Table 7). The results
highlight a higher resistance rate of £ o/ isolated from pregnant
women to antibiotics (amaoxicillin, 84.1%; Amoxicilline + acide

clavulanique, 71.5%; Ticarcilline, 100%) of the penicillin family. In
contrast, £ co/isolated from newborns showed a mild resistance
rate to the same antibiotics (amoxicillin, 34.7%; Amoxicilline +
acide clavulanique, 38%; Ticarcilline, 38.7%). Likewise, £ coli
isolated from pregnant women also displayed a higher resistance
rate to the antibiotics of the cephalosparin's family. In newbaorns, a
higher resistance rate to the antibiotics of the cephalosporin's
family was only observed with cefotaxime (I00%), which is a third
generation cephalosporin. £ £o/ strains isolated from pregnant
women also showed a higher resistance rate to meropenem (67%),
the only carbapenem tested in this study, In contrast, £ ok
isolated from newborns showed a very low resistance rate (6.7%)
to meropenem (Table 2).

We also tested the susceptibility of £ o/ isolated from bath
pregnant women and newborns feces to other antibiotic families
(Table 3). Results of these tests indicated that the £ o/ strains
from pregnant women were highly resistant to the antibiotic of the
sulfamides (Cotrimoxazole, 83.1%). quinolones (nalidixic acid, 67%)
and fluoroguinolones  (Ciprofloxacin, B0.2; Ofloxacin, 60.2%)
families. In addition, £ zof from pregnant women showed
resistance to only one (Gentamycin, 67%) out of the 3 antibiotics
of the aminosides family (Table 3). In contrast, £ za/ from
newborns showed an extremely mild resistance rate to antibiotics
of the sulfamides, quinolones, fluoroguinolones, and aminosides
families (Table 3). Mareaver, when £ za/i from pregnant maothers
and newborns were tested for antibiotic susceptibility using a
novel class of antibacterial drugs (Fosfomycin) with a chemical
structure unrelated to other known antibiotics, both showed a mild
resistance rate (Table 3).

3.3 Frequency of CTX-M type ESBLs among maternal and
neonates £ colfisolates

To further characterize the maternal and newborn strains of £ za//
isolates obtained in this study, we decide to determine the
frequency of CTX-M-type ESBLs phenotype. Therefore, we used the
disc diffusion test and a panel of antibiotics for this purpose. Of the
88 maternal £ cofiisolates obtained in the course of this study, 27
were identified as CTX-M type ESBLs giving a frequency of 30.7%.
Likewise, we identified I CTX-M type ESBLs in a total of 75 newborn
£ coliisolates yielding a carriage rate of 14.7%.

3.4 Risk factors for maternal carriage of CTX-M type ESBLs £
coli

To determine the risk factors associated to maternal carriage of
CTX-M type ESBLs E. coli, parameters such as being employee,
primiparous, breeding at home, Farming. and Intrapartum
antibiotic therapy were considered. These parameters were added
into the multiple logistic regression analysis and the results
revealed that being employee and primiparous, as well as
practicing agriculture (farming) was not a risk factor for maternal
carriage of CTX-M-type ESBLs £ ca/ In contrast, having a small
breeding (OR = 8.03; 93% Cl= 205-3147; = 0.002) and
intrapartum antibiotic therapy (OR = 3,72; 95% Cl= 1.02-24.17; =
0.012) were main risk factors for CTX-M-type ESBLs £ cof
Carriage (Table 4).
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Table 2 : Susceptibility of maternal and newborn £ co/isolates to antibiotics of B-lactams family

Antibiotics Family Antibintics Maternal resistance n (%)  Newborn resistance n (%)
Penicillin Amoxicillin T4 (84.1) 26 (34.7)
Ticarcillin 88 (100) 29 (38.7)
Amoxicillin + clavulanate B3 (71.6) 27 (3B)
Cephalosparin Cefoxitin 47 (33.4) 05 (6.7)
Cefotaxime 88 (100) 7Ta (100)
Ceftazidime T4 (B4.) 39 (46.7)
Cefepime GG (73) 19(25.3)
Carbapenem Ertapenem ad (67) 05 (R7)

Table 3 : Susceptibility of maternal and newborn £ zo/isolates to other antibiotic family

Antibiotic family Antibintis Maternal resistance n (%)  Newborn resistance n (%)
Aminosides Gentamycin a9 (67) 19(25.3)
Kanamycin 41 (48.5) I1(14.7)
Amikacin 29 (33.1) 0a (6.7)
Quinolones Nalidixic acid a4 (B7) 05 (B7)
Fluoroguinolones Ciprofloxacin ad (0.2) 6 (21.3)
Ofloxacin a3 (60.2) I6 (21.3)
Sulfamides Cotrimoxazole 73 (83.) 08 (10.7)
New antibiotic class Fosfomycin 30 (34.1) 13 (17.3)

Table 4 : Multiple regression logistic analysis for risk factors associated with intestinal carriage of CT-M-type ESBLs £ co/iby pregnant women

Size/Percentage

CT-M type ESBLs £ coliin pregnant

Variables N=102 (100%) women P-value
OR 95% Cl

Employee

No 62 (60.8) |

Yes 40 (34.2) 3,30 (0.82:13.62] 0.09
Primiparous

No 09 (57.8 |

Yes 43 (42.2 042 (0.02:9.59] 0,28
Small breeding

No 72 (70,6 |

Yes 30 (29.4) 8.03 [2.05; 31.47] 0,002**
Farming

No Ga (63,7 |

Yes 37 (36.3) 078 (0.6 3.84] 078
Intrapartum antibiotic therapy

No 33 (91.2) |

Yes 03 (d.8) 3.72 (102 ; 24.17] 0,012**

(R: Odd ratio; 33 % IC: 95% confidence interval. **Significant.
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3.0 Risk factors associated with ESBL-producing £ cofi
isolates

To determine the risk factors associated to the transmission of
CTX-M type ESBLs £ za/ifrom mother to newborn, parameters such
as maternal intestinal carriage of CTX-M type ESBLs £ cofi
previous hospitalization, cesarean, and newborn gender were first
examined in an univariate analysis for selection (Table a). The
parameters were all selected for a further analysis in a multiple
regression |ogistic analysis, since each had a z-value equal or less

than 0.2 (Table B). These selected parameters analyzed in a
multiple logistic regression setting revealed that newborn gender
parameter was not a risk factor for materno-neonate transmission
of CTX-M type ESBL £ czo/i In contrast, parameters such as
maternal carriage of CTX-M type ESBL £ o/ (OR = B.45; 95% Cl=
1.08-3788; = 0.04) and cesarean (OR = 5.8; 95% Cl= 2.06-
4443; p= 1.03) were significant risks factors associated with the
materno-neonate transmission of CTX-M type ESBL-producing £
coli

Table 5: Univariate analysis of parameters for materno-neonate transmission of CTX-M-type ESBL E. coli strains

Total number of

Presence of CTX-M-type ESBL £ cofliin

sample newborn meconium P-value
N=102 (100%) Yes, n (%) No. n (%)

Digestive presence of ESBL CTX-M E. coli in the parturient

No B1(69.3) 2(3.3) ad9(36.7)

Yes 21(30.7) a(18.a) 22(81,5) 0.0
Delivery route

Normal delivery 48(36.1) 1(1.2) 91(32.9)

Caesarean 04(3.9) I(23) 3(7a) 0.001
Gender

Male 4B(4T71) I(Z.B) 47(87.9)

Female a4(a2.9) a(8.3) 43(30.7) 0.2

Table B: Determination of risk factors for materno-neonate transmission of CTX-M-type ESBL-producing E. coli by multiple regression analysis.

OR IC a 95% pvalue

Digestive carriage of ESBL CTX-M £ ca/iby the mother during childbirth

No Ref.

Yes B.4a (1.089; 37,98] 0.04
Newborn gender

Female Ref.

Male 02 (0.02: 2.06] 0.8
Delivery route

Normal delivery Ref.

Caesarian a.69 [2.08; 44.43] 0,03

4, Discussion

The current study aimed to determine the frequency of intestinal
carriage of CTX-M-type ESBL-producing £ co/ strains in pregnant
women and their newborns and identify risk factors associated
with the carriage of these bacteria and determine possible risk
factars for the neonatal colonization. We found that £ zo/was the
main bacteria strain present in both mother and newborns feces.
This is in agreement with the data published by Ebongue ¢ &/ [31].
who found that £ zo/f was the most abundant bacteria that are
found in patient's intestine. We also found that £ co/isolated from
the mother's feces were highly resistant to antibiotics of the B-
lactams family in addition to antibiotics of the sulfamides.
quinolones and fluoroguinolones families. In fact, B-lactams are
among the drugs that are the most prescribed in hospitals to

pregnant patients and are easily available from street pharmacies.
In contrast to mothers, £ zo/from neonate's feces showed a very
low resistance rate to all antibiotic families tested, except
cefotaxime. The difference in the resistance between £ ca/ from
mothers and newborns may indicate that the mother is not the only
source of contamination for newborns, rather the hospital
environment may also contribute to the contamination.

In this study, the prevalence of CTX-M-type ESBL-producing £ cofi
carriage by mothers was higher (30.7%). which is consistent with
the results of other reports in Niger [32] and Senegal [33]. but
was very low compared to the one reported in Ngaoundére,
Cameroon [34). However, 14.7% of ESBL-producing £ o/ strains
isolated from newborns were CTX-M type, which is lower compared
to the rate observed in the population of mothers. The difference in
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the resistance rate between CTX-M-type ESBL-producing £ coff
from mothers and newborns indicates that the mother is not the
only contamination source for newborns. Therefore, others
sources of contamination like the hospital environment may be
considered since caregivers are the first to have contact with
newborns at hirth. Anyway, the better understanding of the
sources of newbarns contamination during childbirths is critical to
establishing effective control measures to limiting infection and
the spread of infectious diseases. Hence, to understand the
dynamics of newbaorns infection by CTX-M-type ESBL-producing £
colf and estimate the part of newborns colonization that may be
attributed to maother-to-child transmission, it is necessary to
eliminate other possible transmission sources such as the hospital
environment and family members of newborns

This study demonstrates that drug resistant £ co/i exists as
colonizers in the digestive tract of pregnant women. Multiple
|ngistic regression analysis showed that small breeding practice by
pregnant women and the intrapartum antibiotic therapy were the
main risk factors for carriage of CTX-M-type ESBL-producing £
coli, which is in agreement with other findings [32, 36, 37).
Multivariate logistic regression confirmed that the digestive
carriage of CTX-M-type ESBLs £ zo/by the mather in the delivery
room represents a risk factor for digestive carriage of CTX-M-type
ESBLs £ zali for her newborn. These findings are similar to those
made by Chan et al. [38] who found that maternal colonization by
ESBL-producing Enterobacteriaceae is likely to play an important
role in colonization and/or infection of newborns during childbirth.
In addition, other investigations also claim that during childbirth,
there is a massive colonization of the newbarn with bacteria due to
exposure to maternal microbiota (vaginal, rectal and skin) [39, 40,
41]. The composition and development of the newborn's microbiota
is therefore influenced by its mother's microbiota but also by the
hospital and community environment. Moreover, we also found
Caesarean section as risk factor for newborn infection by CTX-M-
type ESBL-producing £ co/i In this condition, the newborn is more
likely to be infected by £ co/ from the hospital environment
(caregivers), rather than the mother microbiota. It is important to
indicate that it has already been shown that cesarean birth
deprives newborns of exposure to maternal flora (vaginal and
intestinal) and this could influence the development of the
newborn's microbiota [42, 43].

Conclusion

In summary, we show that both mothers and their newborns are
colonized by £ coli and other bacteria species. Moreover, the
resistance rate of E. coli isolated from mother is completely
different from that isolated from newbaorn. This was also true when
comparing the rate of CTX-M-type ESBL-producing £ co/isolates
of mothers and their newborns. We therefare concluded from
those results that the sources of newborns bacterial colonization
are not uniquely the mother's microbiota, but also the hospital
environment. We also found that farming and intrapartum use of
antibiotics were major parameters that influence carriage of CTX-
M-type ESBL-producing £ co/ by pregnant women. In addition,
major risk factors for colonization of newborn during delivery were

the mother microbiota and practicing farming by mothers. The
actual data may be used to establishing an efficient therapeutic
strateqy against newborns infections during delivery

References

I WHD and Maternal and Child Epidemiology Estimation Group.
provisional estimates, 2015,

2. White D. G., Zhao S., Sudler R., Ayers S., Friedman §., Chen 3.,
McDermatt P. F., McDermatt S., Wagner D. D.. and Meng J. 2001,
The isolation of antibiotic-resistant salmonella from retail
ground meats. The New England J. med. 34a(18): 1147-54.

3. Williams P. C. M., Isaacs D. and Berkley J. A. 2018. Antimicrabial
resistance amaong children in subSaharan Africa. The Lancet
Infectious diseases. [8(2):e33-e44.

4. Paterson D. L. and Bonomo R. A. 2005. Extended-spectrum
beta-lactamases: a clinical update. Clin. Microbiol. Rev. 18: Ba7-
G86.

a. Pitout J. D. D., Nordmann P., Laupland K. B. and Pairel L. 2005.
Emergence of Amterobacteriacese  producing  extended-
spectrum  beta-lactamases (ESBLs) in the community. J.
Antimicrob. Chemother. 6: 52-58.

B. Luvsansharav U-0. Hirai | Niki M., Sasaki T. Makimoto K.
Komalamisra C., Maipanich W., Kusolsuk T.. Sa-Nguankiat S.,
Pubampen S. and Yamamota Y. 2011, Analysis of risk factors for
a high prevalence of extended-spectrum {beta}-lactamase-
producing Fnterobacteriacese in asymptomatic individuals in
rural Thailand. J. Med. Microbial. 60: 619-624.

7. Peirano B. and Pitout J. D. D. 2010. Molecular epidemiology of
Escherichia  coli producing CTX-M - beta-lactamases:  the
worldwide emergence of clone STI3| 025:H4. Int. J. Antimicrab.
Agents. 94: 316-321.

8. logan L. K. Braykov N. P. and Weinstein R. A 204,
Laxminarayan Ramanan, Extended-spectrum B-lactamase-
producing and  third-generation  cephalosporin-resistant
Enterabacteriaceas in children: trends in the United States,
1993-2011. J. Pediatric Infect. Dis. Soc. 3: 320-328.

9. Tansarli G. . Poulikakos P.. Kapaskelis A. and Falagas M. E.
2014. Proportion of extended-spectrum B-lactamase (ESBL)-
producing isolates among Fmterobacteriaceae in Africa:
evaluation of the evidence-systematic review. J. Antimicrob.
Chemother. B9: 1177-1184.

I0. Dramowski A., Cotton F. M., Rabie H. and Whitelaw A. 2015.
Trends in paediatric bloodstream infections at a South African
referral hospital. BMC Pediatr. 15: 33.

Il Eleni . M., Styliani K., Michail A., Eleftherios M. 2017. Prevalence
of  ESBL-producing  Znterohacteriaceae  in - pediatric
blondstream infections: a systematic review and meta-
analysis. PLoS One. 12(1): e0I7121E.

12. Kim Y-K., Pai H. Lee H-J. Park S., Choi E., Kim J., Kim J-H. and
Kim E-C. 200Z. Bloodstream infections by extended-spectrum
beta-lactamaseproducing  Escherichia coli and  Klebsiella
pneumoniae in children: epidemiology and clinical outcome.
Antimicrob Agents Chemother 46(5):1481-31.

13. Blomberg B.. Jureen R., Manji K. P., Bushir 8., Mwakagile D. S. M,
Urassa W. K., Fataki M., Msangi V., Tellevik M. G., Maselle 3. Y.,

6

Cameroon J. Exp. Biol. 2021 Vol. 15 N°01, 1-8



Lacmago et Ngamli, Characterization of Materno-neonate CTX-M ESBL E. coli

Langeland N. 2005. High rate of fatal cases of pediatric
septicemia caused by gram-negative bacteria with extended-
spectrum beta-lactamases in Dar es Salaam, Tanzania. J Clin
Micrabiol; 43 (2):743-9,

14. Zaoutis T. E, Goyal M. Chu J. H. Coffin S. E, Bell L. M.
Nachamkin |.. McGowan K. L., Bilker W. B., Lautenbach E. 2004.
Risk factors for and outcomes of bloodstream infection caused
by extended-spectrum beta-lactamase-producing Escherichia
coli and Klebsiella species in children. Pediatrics; 11a(4):942-,

[a. Ndir A, D. A, Faye P. M., Cisse M. F.. Ndoye B. and Astagneau P.
2016. Epidemiology and burden of bloodstream infections
caused by extended-spectrum beta-lactamase producing
Enterobacteriaceae in a Pediatric Hospital in Senegal. PLoS
One. 11(2): 1-13.

I6. Loh K. and Sivalingam N. 2007. Urinary tract infections in
pregnancy. Malays Fam. Physician. 2(2):94-7.

[7. Zaidi A. K. M., Huskins W. C., Thaver D., Bhutta A. Z., Abbas Z. and
Goldmann D. A. 2008. Hospital-acquired neonatal infections in
developing countries. Lancet. S6a(946a):1175-88.

8. Libbey J. 2012. Les béta-lactamases & spectre étendu: le défi
s'accentue. J. Furotext. 70(2): 260-83.

19. Waorld Health Organization (WHO). Antimicrobial resistance fact
sheet. 2018. http://wwwwhaint/news-room/fact-
sheets/detail/antimicrobial-resistance

20. Bontemps S. 2013. Antibiothérapie des infections urinaires
pédiatriques & entérobactéries BLSE: résultats d'une enquéte
nationale. Université LilleZ droit et santé.

2I. Rossalini G., D'andrea M. and Mugnaioli C. 2007. The spread of
CTX-M type extended spectrum beta-lactamases. Clin.
Microbiol. Infect. 14:33-41.

22. Ahoyo T. A, Ahissou H., Kounon F.. Aminou T. and Dramane K.
2010. Etude de la qualité bactériologique des aliments vendus
sur le campus de ['Université d'Abomey Calavi au Benin. Int. J.
Biol. Chem. Sci. 4(4): 1083-92.

23. Bulabula N. H., Dramowski A. and Mehtar S. 2017. Maternal
colonization or infection with extended-spectrum beta-
lactamase-producing  Enterobacteriaceae i Africa: A
systematic review and meta-analysis. 64: a8-6.

24. Fortini D., Fashae K., Villa L. Feudi C., Carattoli A. and Garci A.
2005. A novel plasmid carrying bla CTX-M-13 identified in
commensal £scherichia coli from healthy pregnant women in
|badan, Nigeria. J. Glob. Antimicrob. Resist. 3: 9-12,

2a. Chereau F., Perlinot H. Benoit G., Bich-tram H.. Frederique R..
Michael P., Piola P., Guillemot D. and Delarocque-Astagneau E.
2015. Colonization of Extended Spectrum Beta-lactamase and
NDM-I-producing £nterobacteriaceas among pregnant women
in the community in a low-income country: a potential
reservair ~ for  transmission  of  multiresistant
Enterobacteriscese  to  neonates.  Antimicrob.  Agents
Chemother. 59(B): 3652-a5.

26. Djuikoue |. C.. Woerther P. L. Toukam M. Burdet C.. Ruppe E..
Gonsu K. H., Fokunang C. El Mniai A.Kamgue L., Pieme A. C..
Mboupaing M. .. Kakam M. C., Fogang K. H.. Andremont A. and

Ngogang J. Intestinal carriage of extended spectrum beta-

lactamase producing £ £o/ in women with urinary tract
infections, Cameroan. J. Infect. Dev. Ctries. 10(10):1135-1139.

27. Liu L., Hill K. Oza S. Hogan D., Chu Y., Cousens S., Mathers C.,
Stanton C., Lawn J. and Robert B. E. 2016. Levels and Causes of
Maortality under Age Five Years. In: Black RE, Laxminarayan R,
Temmerman M, Walker N, editors. Reproductive, Maternal,
Newborn, and Child Health: Disease Control Priorities, Third
Edition (Volume 2). Washington (DC).

28. Kalambry A. C., Gaudré N., Dramé B., Poudiougo A., Kassogué A..
Kongé H. Diarra A. 2019. Antibiotic resistance profile of
enterobacteria isolated from urinary samples at hospital Mali.
Rev Mali Infect Micrabiol. 14: B-I3.

29. Gray J.. Oebrle K. Logan M., Latina T., Gray A. 2017. Intestinal
commensal bacteria mediate lung mucosal immunity and
promaote resistance of newborn mice to infection. Sces trans
med. 3: e9412.

30. Comité  d'Antibiogramme de la Societé  Frangaise de
Microbiologie. 2019  Recommandations.  Paris.  Société
frangaise de Microbiologie.

3. Ebongue C. 0., Tsiazok M. D.. Mefo'o J. P. N, Ngaba G. P., Beyiha
G. and Adiogo D. 2017. Sensibilité et évolution de la résistance
aux antibiotiques des Escherichia coli isolés a |'Hapital Général
de Douala. Rev. Méd. Pharm. 4 (1): 393-33

32. Woerther P. L. Angebault C. Jacquier H. Hugede H. C.
Janssens A. L., Sayadi S., El Mniai A., Armand-Lefevre L., Ruppe
E. Barbier F. Raskine L. Page A. L. de Rekeneire N. and
Andremant A. 201I. Massive increase, spread, and exchange of
extended spectrum beta-lactamase-encoding genes among
intestinal Znterobacteriaceae in hospitalized children with
severe acute malnutrition in Niger. Clin. Infect. Dis. 93:677-
685.

33. Ruppe E., Woerther P. L., Diop A., Sene A. M., Da Costa A., Arlet
G.. Andremont A. and Rouveix B. 200. Carriage of CTX-M-15-
producing £scherichia coliisolates among children living in a
remote village in Senegal. Antimicrob. Agents Chemother. 53:
313a-3137

34. Lonchel M. C.. Meex C., Gangoué-Pieboji J., Boreux R.. Okomo
Assoumou M. C.. Melin P. and De Mol P. 2012. Proportion of
extended-spectrum B-lactamase-producing
Enterobacteriaceae in community setting in Ngaoundere,
Cameroon. BMC Infect. Dis. 12: 83.

39. Huijbers P. M., Graat E. A., Haenen A. P, van Santen M. G., van
Essen-Zandbergen A., Mevius D. J., van Duijkeren E. and van
Hoek A. H. A. M. 204. Extended-spectrum and AmpC PB-
lactamase-producing Zscherichia coli in broilers and people
living and/or working on broiler farms: prevalence, risk
factors and molecular characteristics. J.  Antimicrab.
Chemother. B9: 2669-2675.

36. Mathers A. J. Peirano G. and Pitout J. D. D. 2015. " role of
epidemic resistance plasmids and international high-risk
clones in  the spread of  multidrug-resistant
Enterobacteriaceae” Ulin. Micrabiol. Feviews, val. 28, no. 3, pp.
aha-adl.

37. Taha A. A, Shtawi A, Jaradat A. and Dawabsheh Y. 2018.

“Prevalence and risk factors of extended spectrum

7

Cameroon J. Exp. Biol. 2021 Vol. 15 N°01, 1-8


http://wwwwhoint/news-room/fact-sheets/detail/antimicrobial-resistance
http://wwwwhoint/news-room/fact-sheets/detail/antimicrobial-resistance

Lacmago et Ngamli, Characterization of Materno-neonate CTX-M ESBL E. coli

betalactamase-producing uropathogens among UTI Patients in
the governmental hospitals of north west bank: a cross-
sectional study,” J. Ancient Dis. Prevent. Remedies. 0B (2).

38. Chan b. J., Lee A. C. C., Baqui A. H., Tan J. and Black R. E. 201a.
Prevalence of early-onset neonatal infection among newborns
of mothers with bacterial infection or colonization: a
systematic review and meta-analysis. BMC Infect. Dis. 1a(1): 118.

39. Dominguez-Bello M. G.. Costello E. K., Contreras M., Magris M.,
Hidalgo G.. Fierer N. and Knight R. 2010. Delivery mode shapes
the acquisition and structure of the initial microbiota across
multiple body habitats in newborns. Proceedings of the
National Academy of Sciences of the United States of America.
107(26):11971-5.

40. Palmer C., Bik E. M., DiGiulio D. B., Relman D. A. and Brown P. [0.
2007. Development of the human infant intestinal microbiota.

PLoS biology. a(7):l77.

4. Biasucci G., Rubini M., Riboni S.. Morelli L., Bessi E. and
Retetangos C. Z2010. Mode of delivery affects the bacterial
community in the newborn gut. Early human development. 8B
(D:13-5.

472, Li X., Xu X., Yang X., Luo M., Liu P. and Su K. Z207. Risk factors
for the infection and/or colonization of extended-spectrum
beta-lactamase-producing bacteria in a neonatal intensive
care unit: a meta-analysis. Int. J. Antimicrob. Agents.
a0(5):622-628.

43. Heridrainy P.. Rabenandrasana M. A. Andrianirina 7. L.
Rakotoarimanana A., Padget M. de lauzanne A. Ndir A.
Kermorvant-Duchemin E., Garin B. Piola P. Collard J-M.,
Guillemaot D., Huynh B-T., Delarocque-Astagneau E. and BIRDY
study group. 2018. Acquisition of extended spectrum beta-
lactamase producing enterobacteriaceae in neonates: a
community based cohort in Madagascar. PLoS One. 13(3):
e0193324.

Cameroon J. Exp. Biol. 2021 Vol. 15 N°01, 1-8



