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ABSTRACT

Background: Pregnancy enhances the progression from asymptomatic to symptomatic bacteriuria which
could lead to pyelonephritis and adverse obstetric outcomes. This study is aimed at determining the
prevalence of asymptomatic bacteriuria and antibiotic susceptibility testing of uropathogens from pregnant
women.

Objectives: This experimental study was done to determine the antibiotic susceptibility profile of
uropathogens from antenatal patients.

Method: Three hundred and ten asymptomatic women attending antenatal clinics were sampled for the
presence of bacteria. Antibiotic susceptibility test of isolates were carried out using Kirby-Bauer disc
diffusion method.

Result: The prevalence of asymptomatic bacteriuria was found to be 15.2%, and Proteus spp (49.0%) the
most prevalent organism. Antimicrobial susceptibility profile of Proteus spp. and E. coli to some commonly
prescribed antibiotics showed resistance to amoxicillin, ciprofloxacin, ceftriaxone, nitrofurantoin,
gentamicin, levofloxacin, cotrimoxazole, amoxicillin/clavulanic acid, nalidixic acid and tetracycline (47-
100%). S. aureus showed resistance to ceftriaxone, nitrofurantoin, amoxicillin/clavulanic acid, nalidixic acid
and tetracycline (66.7-100%). The multiple antibiotic resistance index (MARI) observed in this study with
reference to the tested antibiotics showed that 99.96% of the Proteus spp. isolates have MAR Index of 0.2 to
1.0, while 99.97% of the E. coliisolates have MAR Index of 0.2t0 1.0.

Conclusion: These call for rational use of antibiotics in antenatal clinics to limit the emergence and
transmission of multiple antibiotic resistant strains, more so when there is a change of pattern in the
prevailing organism in asymptomatic bacteriuria which must be treated in pregnancy in order to prevent
adverse maternal and neonatal complications.

Keywords: Asymptomatic bacteriuria, multiple antibiotic resistance, pregnant women

79  West African Journal of Pharmacy (2015) 26 (1)



Le profil de la susceptibilité antibiotique des isolats chez les femmes enceintes avec la bactériurie
asymptomatique assistant aux cliniques anténatals dans trois hopitaux a Kano, Nigeria

Auteur correspondant: Mojirayo Durowaiye
Email mojihambolu@yahoo.com  Téléphone: +2348065409700

RESUME

Contexte: La grossesse augmente la progression de la bactériurie de |'état asymptomatique a I'état
symptomatique qui pourrait conduire a la pyélonéphrite et ses effets obstétriques adverses. Cette étude vise
a déterminer la prévalence de la bactériurie asymptomatique et le test de susceptibilité antibiotique des
uropathogeénes chez lesfemmes enceintes.

Objectifs: Cette étude expérimentale a été faite pour déterminer le profil de susceptibilité antibiotique des
uropathogenes chez les patients anténataux.

Méthode: Trois cent dix femmes asymptomatiques assistant aux cliniques anténatales ont servi
d'échantillons pour tester la présence de bactérie. Des tests de susceptibilité antibiotique des isolats ont été
conduits al'aide de la méthode de diffusion de disque Kirby-Bauer.

Résultat: La prévalence de la bactériurie asymptomatique a été établie a 15.2%, et Proteus spp (49.0%)
I'organisme le plus prévalent. Le profil de susceptibilité antimicrobienne de Proteus spp. et E. coli a certains
antibiotiques couramment prescris a montré de la résistance a I'amoxicilline, ciprofloxacine, ceftriaxone,
nitrofurantoin, gentamicine, levofloxacine, cotrimoxazole, amoxicilline/ acide clavulanique, acide nalidixique
et tétracycline (47-100%). S. aureus a montré de la résistance a ceftriaxone, nitrofurantoin, amoxicilline/
acide clavulanique, acide nalidixique et tétracycline (66.7-100%). L'indice de résistance antibiotique multiple
(MARI) observé dans cette étude avec la référence aux antibiotiques testés ont montré que 99.96% des isolats
Proteus spp.ontl'indice MARde 0.2a1.0, alors que 99.97% des isolats E. coliont I'indice MAR de 0.2a 1.0.

Conclusion: Ceci nécessite |'usage rationnelle des antibiotiques dans les cliniques anténatales pour limiter
I'émergence et la transmission de multiples souches résistantes aux antibiotiques, d'autant plus que lorsqu'il
y a un changement de comportement dans |'organisme dominant dans la bactériurie asymptomatique qui
doit étre traitée pendant la grossesse afin d'éviter des complications maternelles et néonatales adverses.

Mots-clés: bactériurie asymptomatique, résistance antibiotique multiple, femmes enceintes
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INTRODUCTION
Asymptomatic bacteriuria is a condition in which urine
culture reveals a significant growth of pathogens that is
greater than 10° bacteria/ml, but without the patient
showing symptoms of urinary tract infection (UTI) such
as burning during micturition or frequent urination.’
This is common in pregnancy.’ Pregnancy enhances the
progression from asymptomatic to symptomatic
bacteriuria which could lead to pyelonephritis and
adverse obstetric outcomes such as premature birth,
low birth weight * and higher foetal mortality rates."’
Acute pyelonephritis, foetal growth restriction and still
birth in pregnant women have been associated with
asymptomatic bacteriuria.””
Asymptomatic bacteriuria may not require treatment
because the bacteria may not be causing harm, certain
group of people such as pregnant women and their
unborn fetuses may be at risk of complications.” "
Globally, asymptomatic bacteriuria affects 2-10% of all
pregnant women.’ Epidemiologic studies in Nigeria
have shown the prevalence of asymptomatic
bacteriuria among pregnant women to be as high as
21.0%,45.3%, 78.7%, and 86.6%. """

The present study was designed to enumerate the
prevalence of asymptomatic bacteriuria in pregnant
women attending antenatal clinics in three (3) major
hospitals in Kano, to determine the most prevalent
uropathogen, and to determine the antibiotic
susceptibility pattern of the urine isolates to commonly
prescribed antibiotics. Multiple antibiotic resistance
index (MARI) is the ratio of number of antibiotics to
which an isolate is resistant to the total number of
antibiotics tested.” The resistance pattern of the
multiple antibiotics resistance indices of isolates from
pregnant women attending antenatal clinics was
calculated based on the ratio of the number of
antibiotics to which the isolates were resistant to froma
total of eleven (11) commonly prescribed antibiotics in
the various hospitals.

MATERIALS AND METHOD

Three hundred and ten (310) urine samples of pregnant
women (not showing clinical symptoms of urinary tract
infection) attending antenatal clinics in three major
hospitals (Aminu Kano Teaching Hospital, Mohammed
Abdullahi Wase Specialist Hospital and Murtala
Specialist Hospital) in Kano Nigeria were randomly
collected and used in this study.

Collection of specimen
On each routine antenatal visit, a clean-catch mid-
stream urine specimen was collected from each

patient into sterile universal bottles. These were
transported over an ice bath and refrigerated before
analysis was carried out within 24 hours.

Specimen processing

From each specimen, a loopful (0.01ml) of urine was
inoculated on blood agar plates and cystein lactose
electrolyte deficient (CLED) agar plates. The plates were
allowed to dry and then incubated aerobically at 37°C
for 24 hours ” and observed for formed colonies.
Colonies formed were counted on the CLED agar plates;
this was multiplied by the inoculum volume (0.01ml).
Bacterial count of 10°cfu/ml and above was considered
as significant for bacteriuria.

Identification of isolates

Each of the formed colonies were subcultured and then
streaked on the surface of already prepared selective
media i.e. Mac Conkey agar, Cetrimide agar, Mannitol
salt agar, Eosin methylene blue agar, Urea agar and
Saubroud dextrose agar. The streaked plates were then
incubated at 37°C for 24 hours. The colonies that
developed were observed, noting their characteristics.
The isolates were also identified morphologically and
biochemically. ** ** The Ornithine decarboxylase and
Indole production tests were used to differentiate
Proteus (the most prevalent uropathogen isolated) into
specie type. Proteus mirabilis were ornithine
decarboxylase positive, and Indole negative while
Proteus vulgaris were ornithine decarboxylase negative
andindole positive.

Susceptibility test

The susceptibility of the various isolates to eleven (11)
commonly prescribed antibiotics at the antenatal clinics
were determined according to Bauer , and Wolf * with
modifications by CLSI-Clinical Laboratory Standards
Institute.”

Multiple antibiotic resistance index

The multiple antibiotic resistance index (MARI) is
calculated based on the ratio of the number of
antibiotics to which the isolates were resistant to from a
total of eleven (11) commonly prescribed antibiotics in
the various hospitals.

RESULT

Forty seven (47) out of the three hundred and ten (310)
urine samples analyzed were positive for significant
bacteriuria, with a prevalence of 15.2% (Table 1). These
forty seven (47) positive culture yielded single bacterial
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isolates. Proteus spp. was isolated from twenty three Staphylococcus aureus was isolated from three (3)
(23) urine samples: twenty (20) were Proteus mirabilis, samples. Pseudomonas aeruginosa and Klebsiella spp.
and three (3) were Proteus vulgaris. Escherichia coli ~ were bothisolated from two (2) samples each (Table 1).
was isolated from seventeen (17) samples,

Table 1: Prevalence of Uropathogens in urine samples of pregnant women attending antenatal clinic.

Organism Number Percentage (%) prevalence
Proteus mirabilis 20 42.6

Proteus vulgaris 3 } 23 6.4 } 49.0
Escherichia coli 17 36.0
Staphylococcus aureus 3 6.4

Klebsiella spp. 2 4.3
Pseudomonas aeruginosa 2 4.3

Proteus spp. isolates were completely resistant to relatively high percentage resistance of 58.8% was
amoxicillin/clavulanic acid (Beta-lactam antibiotic) and observed to the flouroquinolones (ciprofloxacin and
tetracycline. Other antibiotics with high resistance levofloxacin) and also ceftriaxone (a cephalosporin).
profile are Cotrimoxazole, Nitrofurantoin, Gentamicin, Nalidixic acid and amoxicillin displayed a resistance
Amoxicillin and Ceftriaxone with percentage resistance profile of 53.0% and 47.0% respectively. Ofloxacin
of 95.7%, 82.6%, 74.0%, 65.2%, and 56.5% respectively ~ showed the highest antimicrobial activity (potency) of
(Table 2). The quinolones and fluoroquinolones 70.6%, and a percentage resistance of 29.4%.

displayed the highest antimicrobial activity of 82.6% In S. aureus isolates, absolute resistance was observed
(ciprofloxacin), 60.8% (levofloxacin), 73.9% (ofloxacin), to tetracycline also. The fluoroquinolones (ciprofloxacin
and 52.1% (nalidixic acid). and levofloxacin) displayed the highest antimicrobial

E. coliisolates were totally resistant to was observed to activity of 100% respectively. Ofloxacin and

tetracycline, while a high resistance of 94.1%, 88.2%, cotrimoxazole both showed antimicrobial activity of

82.4% and 70.6% was observed to 66.7%. High resistance profile of 66.7% was observed to

amoxicillin/clavulanic acid, cotrimoxazole, ceftriaxone (a cephalosporin), nitrofurantoin,

nitrofurantoin and gentamicin respectively (Table 2). A amoxicillin/clavulanic acid and nalidixic acid
respectively (Table 2).

Table 2: Summary of Percentage sensitivity of Proteus spp., E. coli and S. aureus isolates from urine samples of
pregnant women attending antenatal clinic in Kano, Nigeria to 11 commonly prescribed antibiotics.

Isolate AMX CIP CEF LEV NIT OFL GEN COT ACA NAL TET

Proteusspp. S 87 391 131 304 87 609 130 43 0.0 13.0 0.0
| 261 435 304 304 87 130 130 00 0.0 391 00
R 652 174 565 39.2 826 26.1 74.0 957 100.0 47.9 100.0

Isolate AMX CIP CEF LEV NIT OFL GEN COT ACA NAL TET
E.coli S 11.8 235 59 176 59 176 00 00 59 176 0.0
| 412 176 353 17.6 11.8 11.8 11.8 11.8 0.0 294 0.0
R 470 588 58.8 58.8 294 70.6 882 88.2 941 53.0 100.0
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Isolate AMX CIP CEF LEV NIT OFL GEN COT ACA NAL TET
S.aureus S 333 333 0.0 66.7 333 333 100.0 33.3 333 333 0.0
| 333 66.7 333 333 00 333 00 333 00 00 0.0
R 333 0.0 667 0.0 66.7 333 0.0 333 66.7 66.7 100.0

S: sensitive, R: resistant, CEF: ceftriaxone, NAL: nalidixic acid, GEN: gentamicin, |: intermediate, OFL: ofloxacin, TET:
tetracycline, AMX: amoxicillin, ACA: Amoxicillin/Clavulanic acid, CIP: ciprofloxacin, COT: cotrimoxazole, LEV:
levofloxacin, NFT: nitrofurantoin

The resistance pattern of the multiple antibiotics Tables 3 and 4. The isolates have multiple antibiotics
resistance indices of Proteus spp. isolated from resistance index > 0.2, this means resistance of isolates
pregnant women attending antenatal clinics is shown in to more thantwo antibiotics simultaneously.

Table 3: Multiple antibiotic resistance index (MARI) and resistance pattern of isolated Proteus spp. isolates

S/No Resistance Pattern Isolate Lab No MAR Index Resistance category
1 AMO,CEF,NFT,COT,ACA,TET P1 0.5 MDR
2 AMO,CEF,LEV,NFT,OFL,GEN,COT,ACA P2 0.7 MDR
3 CEF,LEV,NFT,GEN,COT,ACA ,TET P3 0.6 MDR
4 AMO,CEF,NFT,COT,,GEN,NAL, P4 1.0 MDR

ACA,TET,OFL,LEV
5 CEF,NFT,COT,ACA ,GEN,NAL,OFL,LEV P5 0.7 MDR
6 AMO,CIP,ACA TET P6 0.3 MDR
7 NFT,GEN,COT,ACA P7 0.3 MDR
8 CEF,NFT,GEN,COT,ACA,NAL,TET P8 0.6 MDR
9 AMO,CEF,GEN,COT,ACA,NAL,TET P9 0.6 MDR
10 AMO,NFT,COT,ACA ,TET P10 0.4 MDR
11 AMO,CEF,LEV,NFT,COT,ACA ,NAL,TET P11 0.7 MDR
12 AMO,CEF,LEV,NFT,GEN,COT,NAL,TET P12 0.7 MDR

13 AMO,CIP,LEV,NFT,OFL,GEN,COT,ACA,TET P13 0.8 MDR
14 CEF,LEV,OFL,NFT,GEN,COT,ACA,TET,NAL P14 0.8 MDR
15 CEFNFT,GEN,COT,ACA,NAL,TET P15 0.6 MDR
16 CEFNFT,GEN,COT,ACA,NAL,TET P16 0.6 MDR
17 AMO,COT,ACA,TET P17 0.3 MDR
18 AMO,NFT,COT,ACA,TET P18 0.4 MDR
19 AMO,NFT,GEN,COT,ACA, P19 0.6 MDR
20 AMO,OFL,GEN,COT,ACA,NAL,TET P20 0.6 MDR
21 AMO,LEV,NFT,GEN,COT,ACA,NAL,TET P21 0.7 MDR
22 CEFNFT,GEN,COT,ACA,TET P22 0.5 MDR
23 AMO,NFT,GEN,COT,ACA,TET P23 0.5 MDR

AMO: Amoxicillin, LEV: Levofloxacin, NFT: Nitrofurantoin, GEN: Gentamicin, NAL: Nalidixic acid, COT:
Cotrimoxazole, CEF: Ceftriaxone, ACA: Amoxicillin/Clavulanic acid, TET: Tetracycline, OFL: Ofloxacin, CIP:
Ciprofloxacin, P: Proteus isolates, MDR: Multidrug Resistance
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Table 4: Multiple Antibiotic Resistance Index and profile of occurrence of Proteus spp. isolates

MAR Index No of Proteus Isolates Percentage
0.2 - -
0.3 3 13.04
0.4 1 4.34
0.5 4 17.39
0.6 7 30.43
0.7 3 13.04
0.8 3 13.04
0.9 1 4.34
1.0 1 4.34

Total 23 99.96

The Multiple Antibiotic Resistance Index (MARI) of the Proteus spp. isolates
shows that 99.96% were resistant to 3 or more antibiotics.

The resistance pattern of the multiple antibiotics resistance indices of E. coli isolated from pregnant women
attending antenatal clinics is shown in Tables 5 and 6. The isolates have multiple antibiotics resistance index > 0.2,
this meansresistance of isolates to more than two antibiotics simultaneously.

Table 5: Multiple antibiotic resistance index (MARI) and resistance pattern of isolated E. coli

S/No Resistance pattern Isolate Lab No MAR Index Resistance category
1 COT, ACA, TET Ecl 0.2 MDR
2 AMO,CEF,LEV,0OFL,GEN,COT,TET Ec2 0.6 MDR
3 AMO,CIP,LEV,NFT,COT,ACATET Ec3 0.6 MDR
4 CIP,CEF,LEV,GEN,COT,ACA,TET Ecd 0.6 MDR
5 CIP,CEFLEV,NFT,OFL,GEN,COT,ACA,NAL,TET Ec5 0.9 MDR
6 NFT,COT,ACA,NAL,TET Ec6 0.4 MDR
7 CIP,CEFLEV,NFT,OFL,GEN,COT,ACA,TET Ec7 0.8 MDR
8 AMO,CIP,CEF,LEV,NFT,GEN,COT,ACA,NAL,TET Ec8 0.9 MDR
9 AMO,CIP,NFT,GEN,COT,AC A,NAL,TET Ec9 0.7 MDR
10 AMO,NFT,COT,ACA,NAL,T ET Ec10 0.5 MDR
11 AMO,NFT,ACA,TET Ecl1l 0.3 MDR
12 CEFNFT,GEN,COT,ACA,TET Ec12 0.5 MDR
13 NFT,GEN,COT,ACA,TET Ec13 0.4 MDR
14 AMO,CIP,CEF, TET,NAL,COT,LEV,GEN,ACA,NFT Ecl4 0.9 MDR
15 CIP,CEF,LEV,NFT,OFL,GEN,COT,ACA,TET Ecl15 0.8 MDR
16 CIP,CEF,L EV,NFT,OFL,GEN,COT,ACA,NALTET Ecl6 0.9 MDR
17 AMO,CIP,CEF,LEV,NFT,OFL,GEN,COT,NAL,COT,ACA Ecl7 1.0 MDR

AMO: Amoxicillin, LEV: Levofloxacin, NFT: Nitrofurantoin, GEN: Gentamicin, NAL: Nalidixic acid,
COT: Cotrimoxazole, CEF: Ceftriaxone, ACA: Amoxicillin/Clavulanic acid, TET: Tetracycline, OFL:
Ofloxacin, CIP: Ciprofloxacin, Ec: Escherichia coli isolates, MDR: Multidrug Resistance.
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Table 6: Multiple Antibiotic Resistance Index and profile of phenotypic occurrence of E. coli isolates

MAR Index No of E. coli Isolates Percentage (%)
0.2 1 5.88
0.3 1 5.88
0.4 2 11.76
0.5 2 11.76
0.6 3 17.64
0.7 1 5.88
0.8 1 5.88
0.9 5 29.41
1.0 1 5.88
Total 17 99.97

The Multiple Antibiotic Resistance Index (MARI) of the E. coli isolates shows
that 99.97% were resistant to 2 or more antibiotics.

DISCUSSION

In this study, the prevalence of asymptomatic
bacteriuria was found to be 15.2%; this is lower than
21.0% from the study in Ibadan *, 23.9% in Sagamu *,
45.3% reported in Benin City *, and 78.9% in Abakaliki °,
all in Nigeria. The lower prevalence may be associated
with the antenatal teachings (which often lay emphasis
on good personal hygiene practice like regular hand-
washing, etc) given at each routine antenatal clinic in
the three major hospitals used in this study. Also
majority of the patients in this study practice the
religion in which they often wash their hands and other
body parts before saying their regular daily prayers. This
could have helped to reduce bacteria load and
transmission. The organisms isolated from the urine
samples of these pregnant women were Proteus spp.
(Proteus mirabilis and Proteus vulgaris), Escherichia
coli, Staphylococcus aureus, Pseudomonas aeruginosa
and Klebsiella spp.

The occurrence and apparent prevalence of these
microorganisms (some of which are pathogenic) in a
vast number of women, especially those pregnant,
gives cause for concern as they are prone to several
complications as well as foetal risks. Proteus spp. (a
major soil contaminant) was observed to be the most
prevalent micro-organism (49%), this may have been
introduced into the urinary tract of these women
(especially the house-wives who are more busy with
house chores exposing them to soil contact like
sweeping, farming, etc) while they clean up using their
hands after defecating or urinating. In time past Proteus
spp. was observed to be among the least organism likely

to cause asymptomatic bacteriuria, this study has
shown that Proteus spp. (especially Proteus mirabilis)
could be a major uropathogen causing urinary tract
infection; this is at variance with other studies in the
country, and it suggests a changing pattern in the
prevalence of organisms causing infection in the
population.” This is followed by Escherichia coli (36%);
this organism is observed to thrive well in the urinary
stasis condition found in most pregnant women, and
also poor hygiene practice after defecating and
urinating.

The result of antimicrobial susceptibility of Proteus spp.
to eleven (11) commonly prescribed antibiotics showed
high resistance to eight antibiotics such as Amoxicillin,
Ceftriaxone, Nitrofurantoin, Gentamicin,
Cotrimoxazole, Amoxicillin/Clavulanic acid, Nalidixic
acid and Tetracycline (47.9-100%). The result of
susceptibility of Escherichia coli to eleven commonly
prescribed antibiotics showed high resistance to ten
antibiotics such as Amoxicillin, Ciprofloxacin,
Ceftriaxone, Levofloxacin, Nitrofurantoin, Gentamicin,
Cotrimoxazole, Amoxicillin/clavulanic acid, Nalidixic
acid and Tetracycline (47-100%). Staphylococcus aureus
showed high resistance to five antibiotics out of eleven:
Ceftriaxone, Nitrofurantoin, Amoxicillin/clavulanic acid,
Nalidixic acid and Tetracycline (66.7-100%).

The Beta-lactams and cephalosporins are a group of
antibiotics considered as safe in pregnancy. In Proteus
spp. isolates, resistance of 100%, 65.2% and 56.5% were
observed to Amoxicillin/clavulanic acid, Amoxicillin and
Ceftriaxone respectively. In E. coli isolates, resistance of
94.1%. 58.8%, and 47.0% was also observed to

85  West African Journal of Pharmacy (2015) 26 (1)



Durowaiye et al

Amoxicillin/clavulanic acid, Ceftriaxone and Amoxicillin
respectively. The fluoroquinolones are contraindicated
in pregnancy, however in a life threatening situation,
the risk-benefit ratio can be considered and
administered. In Proteus spp. isolates, resistance was
observed to Levofloxacin (39.2%), Ofloxacin (26.1%),
Ciprofloxacin (17.4) and Nalidixic acid (47.9%). In E. coli
isolates, resistance was observed to Levofloxacin
(58.8%), Ciprofloxacin (58.8%), Ofloxacin (29.4), and
Nalidixicacid (53.0%).

The multiple antibiotic resistance index (MARI)
observed in this study with reference to the tested
antibiotics showed that 99.96% of the Proteus spp.
isolates have MAR index of 0.2 to 1.0, while 99.97% of
the E. coli isolates have MAR index of 0.2 to 1.0. This
observation suggests that the isolates in this study may
probably have originated from an environment where
antibiotics are often used irrationally.” * Broad-
spectrum antibiotics are sometimes reported to be
given in place of narrow-spectrum antibiotics as a
substitute for culturing and sensitivity testing, with the
consequent risk of selection of antibiotic-resistant
mutants. The occurrence of these uropathogenic
isolates in pregnant women gives cause for concern as
they are prone to several complications as well as foetal
risks. There is need for early routine screening of all
antenatal patients presenting or not presenting with
clinical symptoms of urinary tract infection. Proper
routine culture test should be carried out; the strip
urinalysis method which is been utilized by most
clinicians for assessing the urine of these pregnant
women which cannot quantify the extent of infection as
well provide adequate antimicrobial therapy as in the
case of a culture test should be discouraged in antenatal
clinics.

CONCLUSION

Using 10°cfu/ml as significant level of bacteriuria, the
prevalence of asymptomatic bacteriuria was found to
be 15.2% (n=310). There is also a changing pattern in
the prevalence of the organisms causing asymptomatic
bacteriuria: Proteus spp. is seen to be the most
prevalent uropathogen isolated, while previously
reported organisms include S. aureus, and E. coli.
Multiple antibiotic resistance was observed to some of
the commonly prescribed antibiotics that are
considered as safe in pregnancy. Asymptomatic
bacteriuria must be treated in pregnancy in order to
prevent adverse complications. Rational use of
antibiotics should be encouraged in all antenatal clinics
to help limit the emergence and transmission of
multiple antibiotic resistant strains. There is need for

the development of new and effective antibiotics that
are safein pregnancy.
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