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Microbiological culture examination of urine samples from 582 pregnant women attending antenatal
clinic resulted in the isolation of seven genera of bacterial species. They were Staphylococcus aureus
16 (21.3%), Escherichia coli 12 (16.0%), Staphylococcus spp 11{14.7%}, Kiebsiella spp 8 {(10.7%), Pseu-
domonas aeruginosa 7 (9.8%), Streptococcus faecalis 6 (8.0%), and Citrobacter spp 1 (1.3%]). Asympto-
matic significant bacteriuria occurred in 16 (12.22%), pyuria in 10 (2.0%)} while significant bacteriuria
with pyuria occurred in 1(0.2%). The antibiogram indicated that offoxacin, ciprofioxacin and nalidixic
acid were in that order the most effective of the antibiotics tested. All isolates showed multiple resis-
tance to most of the antibiotics tested. Plasmid DNA was detected in Ps. aeruginosa and E. coli with an
estimated molecular weight of bétween 4.5 and 6.5 kb. The resuit md:cated s:gmﬁcant me in the fre-

quency of S. aureus in asymptomatic bacteriuria.
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 INTRODUCTION

Asymptomatic bacteriuria in

women is a frequént occurrence

. that results when urinary tract

Lsn‘«

| pathergens su”?:h as Escherichia coli,

amongst others enter the bladder
without causing symptoms (1). The
pathogens, which are usually elimi-
nated by host defense factor, may

“ persist for a short, but rarely a long

7@@. G4 - —

time resultmg “' o ;ymptomatlc uri-
nary tract mfectlon (UT]). Studies
on asymptomatic bactemuna 1
healthy women and school girls
showed no adverse outcomes
whereas adverse outcbmes have
been reported in “well " defined
groups such as pregnant ‘women,
cathetérized or elderly patients (2.)

Asymptomatlcm bacteriuria

during pregnancy has been associ-
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ated thh an mcreased nsk of de-

iy

velopmg pyelonephntls (3 4 5), ma; .

ternal -and 'infant morbidity, pre-
term labour and low birth weight
6,7.8).
been prevented with antimicrobial
drug therapy. However, the efficacy
of antimicrobial drug’treatment is
limited by increased antimicrobial
resistance in community-acquired
strains of E. coli particularly to am-
picillin, sulphonamides, and tri-
methoprim-sulfamethoxazole (9).

- The present study examined
the incidence of asymptomatic bac-
teriuria in pregnant women in Ado-
Ekiti, FEkiti State, Nigeria. The anti-
biotic resistance pattern of the iso-
lates and She presence of plasmid
DNA were also investigated.

BMATERIALS AND METHODS
Collection of samples

Sample of clean-catch early‘

morning voided mid-stream urine
were collected from 502 pregnant
women attending antenatal clinic
at the state specialist hospital, and
Okesa maternity centre, Ado-Ekiti,
Ekiti state, Nigeria. The patients
were apparently healthy and symp-
tom-free at the time of sample col-
lection. All samples were collected
aseptically, stored at 4°C and ex-

Adverse outcomes have.

e

e

amined within two hours of collec-
tion’ Information abéut’ patients
such as age, gestation age, occupa:
tion, blood group and parity were
collected from the hospital case
note. Informed consent of individ-
ual involved in this study was ob-
tained.
Microscopic examination of urine

Three loopful of well-mixed
uncentrifuged urine were placed on
a clean grease-free slide and cov-
ered with a coverslip. The prepara-
tion was examined under the mi-
croscope for bacteria and pus cells.
Isolation of Bacteria

Samples were examined us-
ing standard methods (10). Briefly
a calibrated wire loop capable of
delivering 0.001 ml of urine was
used for culturing on Cysteine-
Lactose Electrolyte Deflclent
(CLED) and MacConkey agar. The
culture plates were incubated aero-
bically at 37°C for 24 hours Culture
plates without visible growth were
further incubated for additional 24
hours before being discarded. The
number and types of colonies grow-
ing on the medium (CLED) were re-
corded as being insignificant,
doubtful {contaminated) or signifi-
cant when 1 or less colony, < 10
colonies or 10 or more colonies
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were counted respectively.
Identification of isolates

Identification of bacterial iso- -

lates was based on the combination
of cultural, morphological and bio-
chemical characteristics (11).
Antimicrobial Assay

" ' Antimicrobial susceptibility
testing of the isolates was done by
the Kirby-Bauer disc d1ffusmn
technique (12), with the following
antibiotics; Cotri-
moxazole, Gentamycin, Chloram-

Ampicillin,

phenicol, Nalidixic acid,
Vibramycin, ofloxacin and cipro-
floxacin.

Plasmid Analysis

Isolation of plasmid from the
isolates-that showed multiple resis-
tance to antibiotics was done as
descnbe%' by Birnboim and Doly
(13). This pl sipel DNA was re-
solved on agarose gel electrophore-
sis using lambda DNA cleaved with
Hind Il restriction enzyme as the
molecular weight marker.
RESULTS

Of the 502 urine samples ex-
amined, 16 (12.2%) yielded signifi-
cant growth, 228 {45.4%) had insig-
nificant growth, 15 (2.9%) had
mixed growth while 193 (38.45)
had no éowth (Table 1). There was
pyuria in 10 (2.0%) urine samples

while significant bacteriuria with
pyuria occurred in 1 (0.2%) (Table

‘2). Table 3 shows the various bac-

terial isolates with their percenta; g

distribution. S. aureus was %«
most common organism with an
isolation rate of 21.3% followed by

" E. coli with 16.0% isolation rate

while Salmonella spp had the least
prevalence rate. Table 4 shows the
susceptibility patterns of the bacte-
ria pathogens to the eight antimi-
crobial agents employed. Ofloxacin
was the most effective drug on all
the tested organisms followed by
ciprofloxacin and vibramycin. Most
of the isolates exhibited multiple
antibiotic resistance (MAR) pat-
terns. Providencia and Enterobacter
spp showed the single R-type with
100% resistance to both co-
trimoxazole and ampicillin. All the
other organisms showed multiple
resistant pattern ranging from 2 to
8 antibiotics. Ps. aeruginosa, Citro-
bacter and Salmonella spp. were
100% multiple R-type while E. coli
and Proteus spp. demonstrated
91.7% and 83.3% resistance re-
spectively and S. aureus showed
81.3% resistance (Table 5).
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- Ll " JCASES ‘ Cae TOTAL NO OF %

. PATIENTS '
Significant growth ¥ 61 - Co o 12.2
Insignificant growth 228 : 45.4
Mixed growth 15 2.9
No growth | 193 38.4
Growth of Candida albicans S ‘ 09 -~
TOTAL 502 100

Table:2: Relations between pyuria and sxgnificant bactet&ria
CASES N TOTAL N&
K PATIENTS
Significant bactég'uria} 61
| Pyuna ) o ) 10
Slgmficant bacterlurla W;th pyuria 1
.| Significant bactcrluna wlthout pyuria 60
..|Pyuria without significant bacteriuria. .. 9.
. {moraL e so2_
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Table 3:  Profile of bacteria isolated from cases of sxgmﬁcant bacteriu

ria in pregnant wombn. R S

BACTERIAL I§OLATES TOTALNO |% '
- OF ;
ORGANISM
btaphylococcus aureus 16 21.3
Escherichia calt { 12 16.0
btaphylococcu.s Spp. 11 14.7
Pseudomorgg%erugjposa 7 9.3
Streptococcus faecélis 6 8.0
Klebsiella spp. 8 10.7
Proteus spp. i A . 6 8.0,
Citrobacter spp: Cx 1|38 4.0’
Enterobacter spp. - ~ T2 % j 2.7
Providencia spé. 3 4.0
Salmonella sppﬁ‘: 1 1.3
TOTAL -~ ; 75 100
%
. S
Py. 68 — £5 N



4

Table 4: Pattern of resistance of bacterial isclates to antimicrobial agents

Rg. 69 — &5

Bacterial isolate No of |AMP CHL  |coT |oEN |NaL |crr |OFX  |vIB
o “ | isolate | . 1
S. aureus = 116 10(62.5) {7(43.7) |7(43.7) |5(31.3) |3(18.8) |1(6.3) |oO 1(6.3)
E.coli-.. 12 6(50.0) |2(16.7) [3(25.0) [4(33.3) |18.3) [18.3) |o 7(58.3)
Staphyjlococcus spp. |11 6(54.5) |10.1) [9(81.8) |2(18.2) {0 10.1) |1(9.1) [3127.3)
Klebsiella spp. 8 562.5) |1(12.5) |7(100.0) |2(25.0) |2(25.0) |1(12.5) [1(12.5) |0
P. aeruginosa 7 7(100.0) |7(100.0) |7(87.5) [4(57.1) [7(100.0)]0 0 4(57.1)
S. faecalis 6 5(83.3) |4(66.7). |2(33.3), |2(33.3) |2(33.3) |0 0 1(16.7)
Proteusspp. © |6 wao.w. 2(33:3) ,|6(100.0) |2(33.3) |1(16.7) |0 0 1(16.7)
Citrobacter spp” ° |3 133.3] [2(66.7) :[2(66.7) |2(66.7) |0 0 0 2(66.7)
Providencia spp.. |3 o ' o 2(66.7) |0 0 0 0 0
Enterobacter spp: |2 1(50.0) . [156.0) ‘[o:. [1(50.0) [0 0 0 0
Salmonella spp. 1 1100) |1(100) |1(100) |1(100) |O 0 0 1(100)
TOTAL 75 4s 28 a6 |25 16 4 2 20
AMP = Ampicillin COT = Cotrimoxazole GEN = Gentamycin CHL = Chloramphenicol
NAL = Nalidixic acid OFX = Ofloxacin CIP = Ciprofloxacin VIB = Vibramycin

() =% resistance
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Table 5:

Prevalence of multiple antibiotic resistance {MAR) strains among bacterial isolates
from pregnant women

Bacterial isolate Total |Single R-|Antibiotics |[Multijile | Antibiotic|Antibiotics to ‘which multiple
No type (%) R-type|range resistance was demonstrated
isolate {%) )

S. aureus 16 1(18.8) |Chl, Amp 113(81.3) |2-5 Chl, Gen, Nal, Cip, Cot

E.coli 12 1(8.3) Amp 11(91.7) |2-5 Amp, Chl, Gen, Nal, Cot, Cip

Klebsiella spp. 8 2(33.3) Amp, Cot 6{66.6) 2-4 Amp, Nal, Gen, Cot, Cip, Ofx

P. aeruginosa 7 0(0) 7(100) 4-6 Amp, Nal, Vib, Chl, Cot, Gen, Ofx

S. faecalis 6 1(16.7) Cot 5(83.3) 2-4 Amp, Cot, Nal, Gen, Chl

Proteus spp. 6 1(16.7) Cot 5(83.3) 2-4 Gen, Cot, Vib, >nmv. Nal, Chl

Staphylococcus spp. |11 3{27.3) Cot 8(72.7) 2-4 Gen, Cot, Amp, Vib, Chl, Ofx, Cip
Taitrobacter spp. 2 - - 2(100) |45 Vib, Gen, Chl, Cot, Amp, Vib

Providencia spp. 2 2(100) Cot 0 - -

Enterobacter spp. 2 1{50) Amp 0 - Gen, Chl.

Salmonella spp. 1 0(0) - 1(100) 5 Vib, Gen, Chl, Cot, Amp.

AMP = Ampicillin

COT = Cotrimoxazole
NAL = Nalidixic acid OFX = Ofloxacin
{ ) = % resistance

GEN = Gentamycin
CIP = Ciprofloxacin

CHL = Chloramphenicol
VIB = Vibramycin
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Table 6: Plasmid analysis of some of the bacterial mwoﬁan from asymptomatie nﬁ%ﬁn
bacteriuria of pregnant women

Bacterial isolate Antibiotic resisted | No of bands/ plasmid Estimated molecular weight of
plasmid kilobase pair less than
6.5

E.coli Vib, Cot 1 Less than 6.5

E.coli Amp -

Proteus spp. Vib, Gen; Cot, Amp -

Proteus spp. Cot -

Klebsiella spp. Cot, Amp -

Klebsiella spp. Cot, Chi -

Citrobacter spp. Vib, Gen, Chl, Cot, Amp - R

P. aeruginosa Chl, Amp, Cot, Vib 3 Between 4.5 < 6.5 .

Py 70 — &5



DISCUSSION \
Urinary ‘vtrac':t infection (UTI) is
one of the rgosf common :bacterigl

infections in both pregnant and’

non-pregnant women. It is esti-
mated that 10-20% of all women
suffers from UTI at some point in
life (14). The prevalence of bacte-
riuria in female varies from less
than 1% in infants to 10% and
even more in older women. The
prevalence of asymptomatic bacte-
riuria in pregnancy ranges from 4%
to 7% depending on the population
studied (15). The overall isolation
rate of bacteria in the population
studied wasl12.2%. Famurewa (16)
earlier reported significant bacte-
riuria in 12 (2.5%) non-pregnant
women, 108 (22.2%) pregnant
women and 120 (24.7%) asympto-
matic women. Olusanya et al (17)
also reported significant bacteriuria
in 122 (23.9%) pregnant women
and 37 (12.2%) non-pregnant
women in Sagamu, Ogun State, Ni-
gerié. The result of this study fur-
ther affirms that variation in fre-
quency may be ascribed to popula-
tion characteristics such as age,
warity, socio-economic status, sex-
ual activity (multiple sexual part-
ners} and health care during preg-
nancy (17, 18, 19,20).

S. aureus was the most
prevalent bacterium (21.3%), which
agrees with the report of earlier
workers (16, 17, 21,22). It is impor-
tant to note that E. coli which is im-
plicated in 75% of out -patients with
urinary tract infections is the sec-
ond most prevalent in this study.
Anderson et al (23) observed that
although E. coli was not among the
organisms found in the periure-
thral area, yet it was one of the
common organisms causing signifi-
cant bacteriuria because of its abil-
ity to outgrow other organisms that
could cause similar problems. Ak-
inyemi et al {24) reported the occur-
rence of coagulase negative staphy-
lococci (CNS) and their importance
as pathogens rather than contami:
nants in the urinary tract. This has
been confirmed in this study and in
reports from USA (25), Sweden
(26), UK (27) and Nigeria (16). S.
saprophyticus has been considered
the most frequent agent of urinary
tract infection in young sexually
active women after E._(;oii (28).

The in vitro susceptibility pat-
tern of the isolates revealed that
the quinolone class of antimicrobi-
als is highly effective against all
isolates demonstrating less than

Pg. 72 — &3



10% resistance. The newer

quinolones  (ciprofloxacin, ofloxa-
cm] are excellent agents for treat-
men! of UTI (20) although the
quin' iones are not generally safe in
pregnanq and should probably be
avoided (29). The high prevalence
of resistance to B-lactam (ampicil-
lin) has long been appreciated. This
has been confirmed by this study
and as such the continued use of
B-lactams should be discouraged
as much as possible in the empiri-
cal treatment of uropathogens. Of
considerably greater concern is the
increasing prevalence of resistance
to trimethoprim-sulfamethoxazole
(co-trimoxazole) as observed in this
study. This data suggests that this
drug also may not be acceptable for
empirical therapy. The resistance
patterhv seen in this study further
affirms the need to discourage em-
pirical treatment of UTI. The preva-
lence of resistance among uropa-
thoginé has been 'shown to be on
the increase. The prevalence of re-
sistance o trimethoprim-
sulfamethoxazole rose from more
than 9% in 1992 to more than 18%
in 1996 for E. coli. It rose rom 8"
to 16% among all isolates com-
bined while for ciprcfloxacin, it did

not change significantly during the

5 years period (9). The high resis-
tance to these commonly used and
relatively cheap antlblotlcs (ampi-
cillin, co- trlmoxazole etc) in Nigeria
could be a reﬂectlon of widespread
and indiscriminate usage of these
drugs. Of obvious concern is the
likelihood that increased use of
ﬂueroqginolones for the treatment
of UTI in women may likely pro-
mote the emergence of resistance
to these drugs. A rapid develop-
ment of resistance to nalidixic acid
in  Ontario, Canada after wide-
spread use has been reported (30),
but resistance to this drug is rela-
i‘in?ly low from this study. Inappro-
priate use of antimicrobial agent
has been identified as a major risk
factors for the development of re-
sistance (31), hence the correlation
between antimicrobial resistance
and antimicrobial use.

An important finding in the
current study is the lack of plas-
mid-mediated resistance to
quinolones. Despite an increased
widespread usage, resistance has
not emerged (32). Although other
studies have reported increasing
fluoroquinolone resistance amongst
. coli (33, 34), low resistance rate
was observed amongst the E. coli in
this study. The presence of plasmid

Py. 73 — s~



DNA in some of the isolates shows
that this antimicrobial resistance
could be plasmid mediated. Co-
transfer of plasmid borne resis-
tance amongst E. coli from UTI has
been reported (30). Plasmid bands
were detected in both Ps. aerugi-
nosa and E. coli. The plasmid DNA
in both organisms had identical
size and both isolates were resis-
tant to vibramycin, suggesting that
likely to be

mediated resistance. The' increase

this is nlasmid-
in antibiotic resistance among com-
munity-acquired isolates is worri-
some and new approaches to possi-
bly prevent or control the emer-
gence of resistance should be de-
veloped. Hence, the World Health
(35)
importance of studying the emer-

Organization recognized the
gence and the need for strategies
for its contral.
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