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Abstract

Introduction: Asymptomatic bacteriuria (ASB) is the presence of bacteria in urine without apparent symptoms of urinary tract infections. The
importance of asymptomatic bacteriuria lies in the insight it provides into symptomatic infections. To determine prevalence, bacterial isolates and
Antibiotic Sensitivity Profile of asymptomatic bacterial urinary tract infection in pregnant women in selected clinics in Nairobi. Methods: This was a
cross-sectional study involving women attending antenatal clinic at selected clinics of Nairobi County. The women who met the inclusion criteria
were included in the study. The midstream urine samples of these women were subjected to microscopy, culture and sensitivity. Results: A total
of 1020 of women on their first antenatal clinic visit participated in the study; 219 of them had ASB, giving a prevalence of 21.5 % at 95%
confidence level. Escherichia coliwere the common organism isolated at 38.8%. The majority of the organisms were sensitive to imipenem and
gentamycin. Conclusion: There is a high prevalence of ASB among pregnant women included in the study from the Nairobi county clinics.

Therefore, routine ASB screening of pregnant women is recommended among the women attending antennal clinics in Nairobi county clinics.
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Introduction

Bacteriuria is the presence of bacteria in the urine. Bacteriuria is
said to be significant in the presence of > 10°colony forming units
(CFU)/ml or more of pure isolates [1,2]. The danger with
bacteriuria is that it does not always present with symptoms [2].
However asymptomatic bacteriuria during pregnancy if left
untreated, may lead to acute pyelonephritis, preterm labour, low
birth weight foetus [3, 4]. Profound physiologic and anatomic
changes in the urinary tract during pregnancy contribute to the
increased risk for infection [1, 5]. £. coliis a significant causative
agent given it accounts for 80% to 90% of UTIs [6]. Most UTIs are
caused by bacteria and are treated by antibiotics. However there is
increased development of microbial resistance to these antibiotics
[7, 8]. Drug resistance is an important phenomenon associated with
increased treatment costs. A high proportion of the women who
attend Nairobi county council clinics belong to the low
socioeconomic class, have high parity, and reside in informal
settlement setup. These have been demonstrated as risk factors for
ASB by studies done earlier [9, 10]. It was because of this that
study was done in the selected clinics. This study aimed to
determine the profile, prevalence, microbiological isolates, and risk
factors of ASB among pregnant women in Riruta, Kangemi and
Kahawa Soweto area. The findings from this study may encourage
the commencement of routine urine culture, and sensitivity at clinics
in the study centres. It may also help determine the types of

antibiotics to be used on pregnant women who have ASB.

Methods

Study area

Nairobi, Kenya’s capital city is a typical sub-Saharan Africa (SSA)
urban centre characterized by population explosion with a current
population of about 3.4 million in 2010 [11]. Majority of residents
estimated at 60-70% of her population live in informal settlements
[12]. The Nairobi county health clinics are distributed within the
county and some cater for specialized needs like dental, skin and
infectious conditions. Among the health clinics there are those that
provide services from antennal to normal delivery. These are the
ones we selected according their location in the informal settlement

areas which are known risk factor for asymptomatic bacteriuria. The

clinics run antenatal clinics on daily basis and all complicated cases

are referred to specialized county hospital within Nairobi.

Study design

This was a cross-sectional study of pregnant women on their first
antenatal clinic of the Nairobi county health centres. A questionnaire
was used to obtain information from the study participants. The
information obtained consisted of identification number, age, phone
number, educational level, marital status, parity, gestational age,
and human immune virus status. The inclusion criteria involved the
first visits of apparently healthy pregnant women attending clinic for
first the visit those who gave their informed consent to participate in
the study. However, the women excluded from the study were
those who had features of urinary tract infection, fever, had taken
antibiotics within 2 weeks of the study, had medical chronic
conditions (HIV) retroviral disease, and those who declined to
consent despite adequate counselling. All pregnant women at the
antenatal clinic, who met the inclusion criteria, were counselled on
how to collect midstream urine. This involved initial instructions by
the female attending trained nurses and laboratory technicians. The
laboratory technicians supervised the urine-sample collection. The
first part of the urine was voided, and approximately 10-15 mL of
midstream urine was collected in a sterile universal bottle, that had
been correctly labelled and given to the patients. The urine samples
in the sterile universal bottles were taken to the laboratory for
processing within 1 hour. These samples were subjected to culture,
and sensitivity according to standard. Microscopy was done at the
clinic involved centrifugation of approximately 10 mL of urine
sample in a tube at 1,500 rpm. The sediments were poured on a
clean slide and observed under a microscope for casts, pus cells,
and yeast cells. The remaining urine was sent to processing
laboratory for culture Samples were cultured on air dried plates of
Cysteine lactose electrolyte deficient agar (CLED) using a calibrated
loop delivering 0.002ml of urine. Plates were incubated aerobically
at 37°C overnight. Colony counts yielding bacterial growth of
10° organism/ml or more of pure isolates were deemed significant.
Contaminated urine usually has less than 104organism/ml and often
contains more than one bacteria species [13]. Suspected bacterial
species were characterised by colonial morphology, gram stain
followed by microscopic examination, motility test and biochemical
tests. Isolates were identified to species level using standard
methods according to Clinical and Laboratory Standard Institute
Guidelines [14]. Following identification, the isolated microbes were

subjected to antibiotic sensitivity testing using the disk diffusion
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technique. Multidisc (Oxoid; Thermo Fisher Scientific, Waltham, MA,
USA) was used and interpreted in accordance with the zone-size
interpretative chart. Kirby-Bauer disk diffusion test was used to
perform antimicrobial susceptibility testing for all the isolates as
recommended by Clinical and Laboratory Standard Institute [14].

Data analysis

Data analysis was descriptive and multinomial logistic regression
analysis was done at 95% confidence level using SPSS version 23.0
(IBM SPSS statistics Inc., Chicago, IL, USA). A P-value of less than
or equal to 0.05 was considered statistically significant.

Sample size

The formula used for sample size calculation was n=z?(p (1-
p))/e? [15]. This study used an estimate of the proportion of
population falling into the group of interest at 50%. The prevalence
of asymptomatic bacteriuria in pregnancy in low socio-economic
population and with specific inclusion criteria is unknown in Kenya.
This gave the minimum sample size at 384 however due large
patient numbers that are attended at the clinics of interest the

sample size was increased for better representation.

Ethical clearance

Ethical clearance for this study was obtained from the KEMRI Ethics

Clearance Committee.

Results

spp (2.7%), Citrobacter (2.3%), Enterococcus (1.9%)

and Enterobacter (0.9%) respectively. Table 3 shows that age,
parity, education and gestational age of the participants did not
have any statistical significant association with presence of
bacteriuria (P= 0.05) Multinomial logistic regression analysis of
demography characteristics as associated risk factors revealed that
age of the pregnant women (taking age range 15-21 years as a
reference, 22-31 vyears; P= 0.993, OR= 1.518E-7, CI= 0),
gestational age (taking last trimester as a reference, first trimester;
P = 0.836, OR=1.086, CI=0.497,2.371, second trimester; P=0.554,
OR=1.176, CI= 0.688, 2.011), parity (taking 2-3 as a reference: 0-
1; P= 0.637, OR= 1.108, CI= 0.725, 1.693, = 4; P= 0.650 OR=
0.800, CI= 0.305, 2.099), educational status (taking higher
education as a reference, Non; P=0.385, OR=2.705, CI=0.286,
25.554, Primary; P=0.313, OR=3.140, CI=0.340, 28.992,
Secondary; P=0.363, OR=2.822, CI=0.301, 26.446) were not
significantly associated with ASB (Table 3). The resistance and
susceptibility pattern of gram positive and gram negative isolates
from positive asymptomatic bacteriuria is shown in Table
4 and Table 5. All bacterial isolates had high resistance to ampicillin
ranging from 83.3% to 100%. Imipenem had the lowest resistance
to all isolates ranging from 0% to 10.2% and most isolates were
susceptible to imipenem ranging from 89.7% to 100%. £
coliisolates from this study had resistance to most antibiotics tested
except for imipenem. The resistance ranged from 11.6% for
gentamycin and to 90.6% for ampicillin. This study found 18.8%

resistance to ciprofloxacin by the E£.col/isolates.

Discussion

A total of 1020 women visiting the antenatal clinic for first visit who
met the inclusion criteria participated in the study. The age of the
women included in this study ranged between 16 to 45years with a
mean of 24.3+4.6 years (P=0.053). A total 219 of the participants
had ASB, giving a prevalence of 21.5%(95 CI range 19.1-
23.9%). Table 1 shows the prevalence of asymptomatic bacteriuria
from cultured urine. Table 2 shows the frequency of distribution of
the bacterial isolates from positive urine cultures. The commonest
bacteria isolated was £scherichia coli 38.8%, this was followed by
Staphylococcus aureus at 29.7%. Then coagulase negative
staphylococcus (13.2%), Klebsiella (7.8%), Pseudomonas

spp (2.7%), Protues

The current study reported a prevalence of ASB among women
attending antenatal clinic at selected clinic in Nairobi at 21.5%. The
prevalence of asymptomatic bacteriuria is not uncommon during
pregnancy. However the importance of asymptomatic bacteriuria
lies in the insight it provides into symptomatic infections [16].
Asymptomatic bacteriuria may exist for short term in non-pregnant
women but rarely resolves spontaneously during pregnancy [17].
The prevalence of asymptomatic bacteriuria does not change during
pregnancy but there is change in pathogenesis, which keeps mother
and baby at risk of complications due to urinary tract infection [1].
The prevalence proportion reported in this study ranged between
19.1% to 23.9% and agreed with studies done in Tanzania, Ibadan

and sagamu which reported prevalence of 21.0%,21.0% and 23.9%
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respectively [18, 19]. This was however higher than a study done in
Kano that found prevalence at 10.2% [20]. There are however
other studies which have reported much high prevalence
proportions of 78.7% and 86.6% at Abakaliki and Benin,
respectively [21, 22]. The current study prevalence also agreed with
a study done in Kenya which reported a prevalence of 26.7%
among pregnant women with symptomatic UTI [23]. In pregnancy
there is a great relation between asymptomatic UTI and
symptomatic UTI. It has been established that untreated
asymptomatic UTI develop into symptomatic UTI [1, 24]. This
explains why the current study prevalence agreed with the earlier
study’s prevalence. Although the earlier study looked at
symptomatic UTI and current study looked at asymptomatic UTI
they both used similar subjects pregnant women and both studies
were done in Nairobi. Prevalence of asymptomatic bacteriuria in
pregnant women in the world is known to vary from geographical
region to region even within the same country. Studies done in Iran
demonstrated different prevalence proportons in the same country
but different localities at Semnan public health centres was 3.3%
while at Tabriz centres was 6.1% [25, 26]. However the prevalence
in the current study was found be within the range of earlier studies
done in the same locality and a different locality at Nairobi was
26.7% and at Gucha was 19.7% respectively [23, 27]. Although
inclusion criteria for the earlier studies were quite different from this
study. There are many risk factors that are thought to predispose
pregnant women to asymptomatic bacteriuria. It has been
demonstrated that the asymptomatic urinary tract infection
incidences increase with number of children, recurrent urinary tract
infection and was also noted that most of the infected subjects are

in their first and early second trimester [28].

However age, parity, education level, and gestational age of the
participants did not have any statistical significant influence on ASB
in this study. The age distribution of the participants in this study
appeared not to have any significant association on ASB (P =
0.05).Parity, not having an influence on ASB, in this study is similar
to previous reports in Ibadan, Nigeria, Ghana and Iran [29-31].
However this did not agreed with another study where ASB in
pregnancy was associated with increasing parity [32]. The
prevalence of ASB across the trimesters in this study showed no
consistent pattern of influence. It did not tally either with
observations by Awonuga found increasing prevalence with
gestational age, or Nnatu who found decreasing prevalence with
duration of pregnancy [29, 30]. Trimester not having a significant

effect on ASB in this study is similar to a previous report in Benin

[33]. The age distribution of the participants in this study appeared
not to have any statistical significant association on prevalence of
ASB. This is agreed with a study done in Abakaliki Nigeria [29].
However other studies have reported advancing maternal age
having significant association on prevalence of ASB [34]. The lack of
significant effect of age on prevalence ASB in this study may have
been due the factor the 91.6% of the women included in this study
were between the ages of 15 - 31 years. Those between 32-45
years were 8.6% therefore statistically the number of women of
advanced age was low. Educational level attained may be an
indicator of the socioeconomic status of the women. Lower levels of
education and low socioeconomic status have been related to higher
prevalence of ASB in many studies and reports [35]. This is because
education improves the attitudes and beliefs of women. However
education level of the participants in this study did not have any
significant association with ASB, which agreed a study done by Onu
[29].

Other earlier studies have reported education level having a
significant association with ASB [35]. This could have been because
only 15% of the study subjects had no basic education background
while 85% had either attained a primary, secondary, college or
university education levels. The bacteria isolated from urine cultures
were Escherichia coli (38.8%) Staphylococcus aureus was (29.7%),
Non coagulase Staphylococcus was (13.2%), Klebsiella spp was
(7.8%), Pseudomonas spp was (2.7%), Protues sppwas
(2.7%), Gitrobacter sppwas (2.3%), Enterococcus spp was (1.9%)
and Enterobacter spp was (0.9%) respectively. Escherichia coli was
the most common uropathogen isolated in this study (38.8%). This
study agreed with a study by Ankur in India which found organism
isolated as follows Escherichia coli (39.47%) followed
by Staphylococcus aureus (23.68%), Staphylococcus saprophytic us
(10.52%), Enterococcus spp (7.89%), Klebsiella spp (5.26%),
Proteus spp (5.26%) and Pseudomonas aeruginosa (2.63%) [36].
This was also in agreement with findings made by Mokube in
Cameroon and Akoachere in Buea [37,38]. Another study
conducted by Amadi and colleagues demonstrated Staphylococcus
aureus as the most prevalent uropathogen. However in this study
found staphylococcus aureus as the second most common at
29.7%. Other studies have demonstrated different bacterial species
as dominant uropathogen like Klebsiella [38]. In this study the Gram
negative bacteria were more prevalent at (55.3%) than Gram
positive bacteria which were (44.71%). This was in agreement with
a study done in Tanzania which found Gram negative bacteria were

more prevalent at (61.9%) and Gram positive bacteria at (38.1%)

Page number not for citation purposes 4


http://www.panafrican-med-journal.com/content/article/26/41/full/#ref18
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref 19
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref20
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref21
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref 22
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref23
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref1
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref 24
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref25
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref 26
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref23
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref 27
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref28
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref29
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref32
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref29
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref 30
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref33
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref29
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref34
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref35
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref29
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref35
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref36
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref37
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref 38
http://www.panafrican-med-journal.com/content/article/26/41/full/#ref38

[18] and Demilie also observed similar patterns in bacterial isolates
[39]. £. coliwas major pathogen isolated from the urine cultures
and accounted for one-third of the positive cultures with significant
bacteriuria. £. coliis considered major uropathogen due to a
number of virulence factors specific for colonization and invasion of
the urinary epithelium [40] (Sheffield & Cunningham, 2005).

In overall gram negative bacteria have a unique structure which
assists in attachment to the uro-epithelium and prevent pathogens
from being washed away by urine. The same characteristics allow
for growth and tissue invasion resulting in invasive infection and
pyelonephritis during pregnancy [41]. While the range of etiological
agents causing asymptomatic and symptomatic UTI in pregnant
women is relatively constant, the susceptibility profile is different in
different geographical locations. All bacterial isolates had high
resistance to ampicillin ranging from 83.3% to 100%. Imipenem
had the lowest resistance to all isolates ranging from 0% to 10.2%
and most isolates were susceptible to Imipenem ranging from
89.7% to 100%. E.coliisolates from this study had resistance to
most antibiotics tested except for Imipenem. The resistance ranged
from 11.6% for gentamycin and to 90.6% for ampicillin. The current
study showed high level of resistance to first line antimicrobial drugs
such as cotrimoxazole. These findings agree with findings from
previous studies [18, 42]. The high resistance to cotrimoxazole
observed in the current study call for the need to strengthen
surveillance to identify changes in sensitivity pattern among urinary
tract isolates. The current study also showed high level of
cefotaxime resistance in overall it was 90.8%. The isolates with the
highest resistance were £. coli(74.1%) and Staphylococcus
aureus (93.8%). Cefotaxime is second line antimicrobial agent in the
third generation of cephalosporins. A possible explanation for the
resistance found might be the presence of mobile resistant factors
in these strains. There were 17(14.0%) of the gram negative
isolates which were resistant to Cefotaxime, Ceftazidime and
amoxicillin-cluvulanic acid. An earlier study done in Kenya reported
similar resistance pattern in uropathogen E. coliin Kenya [43]. This
could be an indication of co-selection of the genes conferring
resistance to these antibiotics. The emergence of ESBLs in
community-acquired infections has been reported in earlier studies
[42].

Resistance to ciprofloxacin was at 18.8% for the £. coliisolates
although relatively low, this trend needs to be watched closely.
Since Fluoroquinolones are thought be still the most effective

antibiotic agents against £. colinfection [44]. This is only true to

some localities otherwise resistance to Fluoroquinolones has been
increasing in other localities. There is increased resistance to
Fluoroguinolones such as ciprofloxacin and levofloxacin. Kenya has
reported development of resistance to Fluoroquinolones and
extended-spectrum beta-lactams in uropathogenic £. coli[43]. This
study found 18.8% resistance to ciprofloxacin by the £. cofiisolates.
In this study there were some isolates which showed resistance to
imipenem one (1) Klebsiella spp, four (4) of staphylococcus aureus
and three (3) coagulase negative staphylococcus spp. A study done
earlier in Kenya in a hospital setup found one (1) isolate was found
to be resistant to imipenem [45]. While this class of drugs remains
useful for treating serious infections due to multidrug resistant
enteric bacteria in our set up, the few isolates resistant to
carbapenems are clinically relevant and suggest that this pattern of
resistance should be monitored closely. Antibiotic use drives the
evolution of resistance [46]. Resistant bacteria spread by selection
pressure when antibiotics are used, drug susceptible bacteria are
destroyed leaving resistant ones to proliferate. Antibiotic resistance
management is an attempt to slow the spread of resistance by the
judicious use of antibiotics. However overuse of antibiotics clearly
drives the evolution of resistance [47,48]. Epidemiological studies
have demonstrated a direct relationship between antibiotic
consumption and the emergence and dissemination of resistant
bacteria strains [46]. In the U.S., the sheer number of antibiotics
prescribed indicates that a lot of work must be done to reduce the
use of these medications [49]. Despite warnings regarding overuse,
antibiotics are overprescribed worldwide [47].

This study limitation was the health clinics based design catchment
area, which may not be a true reflection of what is happening in
Nairobi. However, it was strengthened by the random sampling of

the health centres which was from three different sub counties.

Conclusion

In conclusion, there is a high prevalence of ASB among pregnant
women in Nairobi. Demographic characteristics and educational
level did not significantly influence the risk of ASB in this study
population. £. coliand S. aureus were the dominant bacterial
isolates. Low to moderately high level of resistance against first line
drugs and high level of resistance against third generation
cephalosporin was observed. It is recommended to monitor the

levels of resistance for Fluorogquinolones and cefotaxime and screen
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for Extended Spectrum Beta Lactamase production among

cefotaxime resistant £. coliand Klebsiella.

What is known about this topic
e  Prevalence of asymptomatic bacteriuria in pregnant
women with HIV/AIDS was demonstrated at 19.7% in
Kenya;
e  The most common uropathogen was Escherichia coli;
e A high rate of resistance to tetracycline, cotrimoxazole
and ampicillin has been reported.
What this study adds
e Prevalence of asymptomatic bacteriuria in pregnant
women without HIV/AIDS was found at 21.5% in Kenya
in this study;
e High resistance against third generation cephalosporin
was observed in this study and one isolate was resistant
to Imipenem;

e  The most common uropathogen was Escherichia col.

Competing interests

microscopy was done at clinics and was done by laboratory
scientists. This study was funded by National Commission for

Science Technology and Innovation.

Tables

Table 1: Prevalence of asymptomatic bacteriuria

Table 2: Distribution of bacteria isolated from positive sample
Table 3: Logistic regression analysis of association of demographic
characteristics with asymptomatic bacteriuria

Table 4: Antibiotic sensitivity pattern of gram negative isolates in
asymptomatic bacteriuria

Table 5: Antibiotic sensitivity pattern of gram positive isolates in

asymptomatic bacteriuria (continued)

References

The authors declare no competing interest.

Authors’ contributions

Adelaide Ayoyi conceived the study, drafted the proposal, carried
out data collection, laboratory examination, data analysis,
interpretation of the results and ultimately finalized write up of the
manuscript. Gideon Kikuvi, Christine Bii and Samuel Kariuki gave
technical advice in proposal development, in-process consultation
and review of the manuscript. All authors have read and agreed to
the final version of this manuscript and have equally contributed to

its content and to the management of the case.

Acknowledgments

The authors wish to acknowledge the all attending Nurses and
laboratory scientists from the participating health centers for the

role in evaluation of subjects and collection of samples. The urine

1. Delzell JE and Lefebvre ML. Urinary tract infections during
pregnancy. Am Fam Physician. 2000; 61(3): 713-
721. PubMed | Google Scholar

2. Imade PE, Izekor PE, Eghafona NO, Enabulele OI, Ophori E.
Asymptomatic bacteriuria among pregnant women. North Am ]
Med Sci. 2010; 2(6): 263-266. PubMed | Google Scholar

3. Jain V, Das V, Agarwal A, Pandey A and al. Asymptomatic
bacteriuria & obstetric outcome following treatment in early
versus late pregnancy in north Indian women. Indian J Med
Res. 2013; 137(4): 753. PubMed | Google Scholar

4. Sujatha R. Prevalence of Asymptomatic Bacteriuria and its
Antibacterial Susceptibility Pattern among Pregnant Women
Attending the Antenatal Clinic at Kanpur, India. J Clin Diagn
Res. 2014; 8(4): DC01-DC03. PubMed | Google Scholar

5. Schnarr J, Smaill F. Asymptomatic bacteriuria and symptomatic

urinary tract infections in pregnancy. Eur J Clin Invest. 2008;
38(2): 50-57. PubMed | Google Scholar

Page number not for citation purposes 6


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Delzell%20JE%20and%20Lefebvre%20ML%5bauthor%5d+AND++Urinary+tract+infections+during+pregnancy
http://scholar.google.com/scholar?hl=en&q=+Urinary+tract+infections+during+pregnancy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Imade%20PE%5bauthor%5d+AND++Asymptomatic+bacteriuria+among+pregnant+women
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+bacteriuria+among+pregnant+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Jain%20V%5bauthor%5d+AND++Asymptomatic+bacteriuria+&+obstetric+outcome+following+treatment+in+early+versus+late+pregnancy+in+north+Indian+women
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+bacteriuria+&+obstetric+outcome+following+treatment+in+early+versus+late+pregnancy+in+north+Indian+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sujatha%20R%5bauthor%5d+AND++Prevalence+of+Asymptomatic+Bacteriuria+and+its+Antibacterial+Susceptibility+Pattern+among+Pregnant+Women+Attending+the+Antenatal+Clinic+at+Kanpur+India
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+Asymptomatic+Bacteriuria+and+its+Antibacterial+Susceptibility+Pattern+among+Pregnant+Women+Attending+the+Antenatal+Clinic+at+Kanpur+India
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Schnarr%20J%20and%20Smaill%20F%5bauthor%5d+AND++Asymptomatic+bacteriuria+and+symptomatic+urinary+tract+infections+in+pregnancy
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+bacteriuria+and+symptomatic+urinary+tract+infections+in+pregnancy

10.

11.

12.

13.

14.

Nester EW, Anderson DG, Sarah S, Deborah A. Nester's
microbiology: a human perspective, in Microbiology a human
perspective, 7th ed., New York, NY: McGraw-Hill Education,
2016. Google Scholar

Sultan A, Rizvi M, Khan F, Sami H, Shukla I, Khan HM.
Increasing antimicrobial resistance among uropathogens: Is
2015; 7(1): 26—

fosfomycin the answer? Urol Ann.

30. PubMed | Google Scholar

Farshad S, Emamghoraishi F, Japoni A and al. Association of
virulent genes hly, sfa, cnf-1 and pap with antibiotic sensitivity
in Escherichia coli strains isolated from children with
community-acquired UTI. Iran Red Crescent Med J. 2010; 1:

33-37. Google Scholar

Bookallil M, Chalmers E, Andrew B. Challenges in preventing
pyelonephritis in pregnant women in Indigenous communities.
Rural Remote Health. 2005; 5(3): 395. PubMed | Google
Scholar

Mignini L et al. Accuracy of diagnostic tests to detect
asymptomatic bacteriuria during pregnancy. Obstet Gynecol.
2009; 113(2): 346-352. PubMed | Google Scholar

The State of the African Cities Report 2008. [Online]. Available:
http://unhabitat.org/books/the-state-of-the-african-cities-
report-2008/. [Accessed: 09-Oct-2016]. Google Scholar

UN-Habitat, Ed., The state of African cities 2008: a framework
for addressing urban challenges in Africa. Nairobi: UN-
HABITAT. 2008. Google Scholar

Cedric Mims, last Hazel Dockrell, second Richard Goering and
Ivan Roitt. Medical Microbiology, 3e (Medical Microbiology
Series): 9780723432593: Medicine & Health Science Books @
[Online].
https://www.amazon.com/Medical-Microbiology-
3e/dp/0723432597. 09-0Oct-2016]. Google
Scholar

Amazon.com.” Available:

[Accessed:

CLSI. Clinical & Laboratory Standards Institute: CLSI

Guidelines. [Online]. Available: http://clsi.org/. [Accessed: 09-
Oct-2016]. Google Scholar

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sundar RO, Richard J. Introduction to Biostatistics and
Research Methods Book, 5TH. 2012. Google Scholar

Nicolle LE. Management of asymptomatic bacteriuria in
pregnant women. Lancet Infect Dis. 2015; 15(11): 1252-
1254. PubMed | Google Scholar

Weissenbacher ER, Rosenberger K. Uncomplicated urinary tract
infections in pregnant and non-pregnant women. Curr Opin
Obstet Gynecol. 1993; 5(4): 513-516. PubMed | Google
Scholar

Moyo SJ, Aboud S, Kasubi M, Maselle SY. Bacterial isolates and
drug susceptibility patterns of urinary tract infection among
pregnant women at Muhimbili National Hospital in Tanzania.
Tanzan ] Health Res. 2010; 12(4): 236—
240. PubMed | Google Scholar

Olusanya O, Ogunledun, Fakoya TA. Asymptomatic significant
bacteriuria among pregnant and non pregnant women in
Sagam, Nigeria. Cent Afr J Med. 1992 Jul;38(7):297-

302. PubMed | Google Scholar

Getachew F, Gizachew Y, Yitayih W, Yitayih W, Zufan S. The
Prevalence and Antimicrobial Susceptibility pat tern of Bacterial
Uropathogens Isolated from pregnant women. European
Journal 2012; 2(5): 1497-

of Experimental Biology.

1502. PubMed | Google Scholar

Amadi ES, OBE, CJU, OKN, RAO, OCU. Asymptomatic
Bacteriuria among Pregnant Women in Abakaliki, Ebonyi State
Nigeria. J Med Sci. 2007; 7(4): 698-700. PubMed | Google
Scholar

Akerele J, Abhulimen P, Okonofua F. Prevalence of
asymptomatic bacteriuria among pregnant women in Benin
City, Nigeria. J Obstet Gynaecol J Inst Obstet Gynaecol. 2001;

21(2): 141-144. PubMed | Google Scholar

Nabbugodi WF, Gichuhi JW, Mugo NW. Prevalence of urinary
tract infection, microbial aetiology, and antibiotic sensitivity
pattern among antenatal women presenting with lower
abdominal pains at Kenyatta National Hospital, Nairobi, Kenya.
Open Access J Sci Technol. 2015; 3. Google Scholar

Page number not for citation purposes 7


http://scholar.google.com/scholar?hl=en&q=+Nester%92s+microbiology:+a+human+perspective+in+Microbiology+a+human+perspective+7th+ed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sultan%20A%5bauthor%5d+AND++Increasing+antimicrobial+resistance+among+uropathogens:+Is+fosfomycin+the+answer?
http://scholar.google.com/scholar?hl=en&q=+Increasing+antimicrobial+resistance+among+uropathogens:+Is+fosfomycin+the+answer?
http://scholar.google.com/scholar?hl=en&q=+Association+of+virulent+genes+hly+sfa+cnf-1+and+pap+with+antibiotic+sensitivity+in+Escherichia+coli+strains+isolated+from+children+with+community-acquired+UTI
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Bookallil%20M%5bauthor%5d+AND++Challenges+in+preventing+pyelonephritis+in+pregnant+women+in+Indigenous+communities
http://scholar.google.com/scholar?hl=en&q=+Challenges+in+preventing+pyelonephritis+in+pregnant+women+in+Indigenous+communities
http://scholar.google.com/scholar?hl=en&q=+Challenges+in+preventing+pyelonephritis+in+pregnant+women+in+Indigenous+communities
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Mignini%20L%20et%20al%5bauthor%5d+AND++Accuracy+of+diagnostic+tests+to+detect+asymptomatic+bacteriuria+during+pregnancy
http://scholar.google.com/scholar?hl=en&q=+Accuracy+of+diagnostic+tests+to+detect+asymptomatic+bacteriuria+during+pregnancy
http://scholar.google.com/scholar?hl=en&q=+%5bOnline%5d
http://scholar.google.com/scholar?hl=en&q=+The+state+of+African+cities+2008:+a+framework+for+addressing+urban+challenges+in+Africa
http://scholar.google.com/scholar?hl=en&q=+Medical+Microbiology+3e+(Medical+Microbiology+Series):+9780723432593:+Medicine+&+Health+Science+Books+@+Amazon
http://scholar.google.com/scholar?hl=en&q=+Medical+Microbiology+3e+(Medical+Microbiology+Series):+9780723432593:+Medicine+&+Health+Science+Books+@+Amazon
http://scholar.google.com/scholar?hl=en&q=+Clinical+&+Laboratory+Standards+Institute:+CLSI+Guidelines
http://scholar.google.com/scholar?hl=en&q=+Introduction+to+Biostatistics+and+Research+Methods+Book+5TH
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Nicolle%20LE%5bauthor%5d+AND++Management+of+asymptomatic+bacteriuria+in+pregnant+women
http://scholar.google.com/scholar?hl=en&q=+Management+of+asymptomatic+bacteriuria+in+pregnant+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Weissenbacher%20ER%20and%20Rosenberger%20K%5bauthor%5d+AND++Uncomplicated+urinary+tract+infections+in+pregnant+and+non-pregnant+women
http://scholar.google.com/scholar?hl=en&q=+Uncomplicated+urinary+tract+infections+in+pregnant+and+non-pregnant+women
http://scholar.google.com/scholar?hl=en&q=+Uncomplicated+urinary+tract+infections+in+pregnant+and+non-pregnant+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Moyo%20SJ%5bauthor%5d+AND++Bacterial+isolates+and+drug+susceptibility+patterns+of+urinary+tract+infection+among+pregnant+women+at+Muhimbili+National+Hospital+in+Tanzania
http://scholar.google.com/scholar?hl=en&q=+Bacterial+isolates+and+drug+susceptibility+patterns+of+urinary+tract+infection+among+pregnant+women+at+Muhimbili+National+Hospital+in+Tanzania
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Olusanya%20O%5bauthor%5d+AND++Asymptomatic+significant+bacteriuria+among+pregnant+and+non+pregnant+women+in+Sagam+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+significant+bacteriuria+among+pregnant+and+non+pregnant+women+in+Sagam+Nigeria
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Getachew%20F%5bauthor%5d+AND++The+Prevalence+and+Antimicrobial+Susceptibility+pat+tern+of+Bacterial+Uropathogens+Isolated+from+pregnant+women
http://scholar.google.com/scholar?hl=en&q=+The+Prevalence+and+Antimicrobial+Susceptibility+pat+tern+of+Bacterial+Uropathogens+Isolated+from+pregnant+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Amadi%20ES%5bauthor%5d+AND++Asymptomatic+Bacteriuria+among+Pregnant+Women+in+Abakaliki+Ebonyi+State+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+Bacteriuria+among+Pregnant+Women+in+Abakaliki+Ebonyi+State+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+Bacteriuria+among+Pregnant+Women+in+Abakaliki+Ebonyi+State+Nigeria
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Akerele%20J%5bauthor%5d+AND++Prevalence+of+asymptomatic+bacteriuria+among+pregnant+women+in+Benin+City+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+asymptomatic+bacteriuria+among+pregnant+women+in+Benin+City+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+urinary+tract+infection+microbial+aetiology+and+antibiotic+sensitivity+pattern+among+antenatal+women+presenting+with+lower+abdominal+pains+at+Kenyatta+National+Hospital+Nairobi+Kenya

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

El-Sokkary M. Prevalence of asymptomatic bacteriuria in
antenatal women with preterm labor at an Egyptian tertiary
center. J Am Sci. 2011; 7(4): 605-610. PubMed | Google
Scholar

Moghadas JA, Irajian G. Asymptomatic urinary tract infection in
pregnant Pathol. 2009; 4(3): 105-
108. PubMed | Google Scholar

women. Iran ]

Hazhir S. Asymptomatic bacteriuria in pregnant women. Urol J.
2007; 4(1): 24-27. PubMed | Google Scholar

Maniga NJ, Mogaka G, Nyambane L, Eilu E. Prevalence and
susceptibility pattern of bacterial Urinary Tract Infections
among pregnant HIV positive w omen in Gucha sub county,
Kenya. Spec Bact Pathog J. 2015; 1(1): 00010-
00015. PubMed | Google Scholar

Turpin C, Minkah B, Danso K, Frimpong E. Asymptomatic
Bacteriuria in Pregnant Women Attending Antenatal Clinic at
Komfo Anokye Teaching Hospital, Kumasi, Ghana. Ghana Med
J. 2007; 41(1): 26—-29. PubMed | Google Scholar

Onu FA, Ajah LO, Ezeonu PO, Umeora OUJ, Ibekwe PC, Ajah
MI. Profile and microbiological isolates of asymptomatic
bacteriuria among pregnant women in Abakaliki, Nigeria. Infect
Drug Resist. 2015; 8: 231-235. PubMed | Google Scholar

Awonuga DO et al. Predictors of asymptomatic bacteriuria
among obstetric population in Ibadan. Niger J Med J Natl Assoc
Resid Dr Niger. 2010; 19(2): 188-193. PubMed | Google
Scholar

Perera ], Randeniya C, Perera P, Gamhewage N,
Jayalatharchchi R. Asymptomatic bacteriuria in pregnancy:
prevalence, risk factors and causative organisms. Sri Lankan J

Infect Dis. 2012; 2(1): 2012. PubMed | Google Scholar

Stenqvist K et al. Bacteriuria in pregnancy Frequency and risk
of acquisition. 1989; 129(2): 372-

379. PubMed | Google Scholar

Am ] Epidemiol.

Nnatu S, Essien EE, Akinkugbe AA. Asymptomatic bacteriuria in
pregnant Nigerian patients. Clin Exp Obstet Gynecol. 1989;
16(4): 126-129. PubMed | Google Scholar

34.

35.

36.

37.

38.

39.

40.

41.

Tugrul S, Oral O, Kumru P, Kése D, Alkan A, Yildirim G.
Evaluation and importance of asymptomatic bacteriuria in
pregnancy. Clin Exp Obstet Gynecol. 2005; 32(4): 237-
240. PubMed | Google Scholar

Younis N, Khattab H, Zurayk H, EI-Mouelhy M, Amin MF, Farag
AM. A community study of gynecological and
morbidities in rural Egypt. Stud Fam Plann. 1993; 24(3): 175—-
186. PubMed | Google Scholar

related

Ankur Goyal et al. Prevalence of Asymptomatic Urinary Tract
Infections in the Three Trimesters of Pregnancy. Inte J Curr
Microbiol App  Sci. 2015; 1:110-
117. PubMed | Google Scholar

Special  Issue

Mokube MN, Atashili J, Halle-Ekane GE, Ikomey GM, Ndumbe
PM. Bacteriuria amongst Pregnant Women in the Buea Health
District, prevalence, predictors,
susceptibility patterns and diagnosis. PLoS ONE. 2013; 8(8):
€71086. PubMed | Google Scholar

Cameroon: antibiotic

Akoachere JFTK, Yvonne S, Akum NH, Seraphine EN. Etiologic
profile and antimicrobial susceptibility of community-acquired
urinary tract infection in two Cameroonian towns. BMC Res
Notes. 2012; 5: 219. PubMed | Google Scholar

Demilie T, Beyene G, Melaku S, Tsegaye W. Urinary bacterial
profile and antibiotic susceptibility pattern among pregnant
women in North West Ethiopia. Ethiop J Health Sci. 2012;
22(2): 121-128. PubMed | Google Scholar

Sheffield JS, Cunningham FG. Urinary tract infection in women.
Obstet Gynecol. 2005; 106(5): 1085-1092. PubMed | Google
Scholar

Amiri FN, Rooshan MH, Ahmady MH, Soliamani MJ. Hygiene
practices and sexual activity associated with urinary tract
infection in pregnant women. East Mediterr Health J. 2009 Jan-
Feb;15(1):104-10. PubMed | Google Scholar

Page number not for citation purposes 8


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=El-Sokkary%20M%5bauthor%5d+AND++Prevalence+of+asymptomatic+bacteriuria+in+antenatal+women+with+preterm+labor+at+an+Egyptian+tertiary+center
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+asymptomatic+bacteriuria+in+antenatal+women+with+preterm+labor+at+an+Egyptian+tertiary+center
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+asymptomatic+bacteriuria+in+antenatal+women+with+preterm+labor+at+an+Egyptian+tertiary+center
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Moghadas%20JA%20and%20Irajian%20G%5bauthor%5d+AND++Asymptomatic+urinary+tract+infection+in+pregnant+women
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+urinary+tract+infection+in+pregnant+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Hazhir%20S%5bauthor%5d+AND++Asymptomatic+bacteriuria+in+pregnant+women
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+bacteriuria+in+pregnant+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Maniga%20NJ%5bauthor%5d+AND++Prevalence+and++susceptibility+pattern+of+bacterial+Urinary+Tract+Infections+among+pregnant+HIV+positive+w+omen+in+Gucha+sub++county+Kenya
http://scholar.google.com/scholar?hl=en&q=+Prevalence+and++susceptibility+pattern+of+bacterial+Urinary+Tract+Infections+among+pregnant+HIV+positive+w+omen+in+Gucha+sub++county+Kenya
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Turpin%20C%5bauthor%5d+AND++Asymptomatic+Bacteriuria+in+Pregnant+Women+Attending+Antenatal+Clinic+at+Komfo+Anokye+Teaching+Hospital+Kumasi+Ghana
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+Bacteriuria+in+Pregnant+Women+Attending+Antenatal+Clinic+at+Komfo+Anokye+Teaching+Hospital+Kumasi+Ghana
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Onu%20FA%5bauthor%5d+AND++Profile+and+microbiological+isolates+of+asymptomatic+bacteriuria+among+pregnant+women+in+Abakaliki+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Profile+and+microbiological+isolates+of+asymptomatic+bacteriuria+among+pregnant+women+in+Abakaliki+Nigeria
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Awonuga%20DO%20et%20al%5bauthor%5d+AND++Predictors+of+asymptomatic+bacteriuria+among+obstetric+population+in+Ibadan
http://scholar.google.com/scholar?hl=en&q=+Predictors+of+asymptomatic+bacteriuria+among+obstetric+population+in+Ibadan
http://scholar.google.com/scholar?hl=en&q=+Predictors+of+asymptomatic+bacteriuria+among+obstetric+population+in+Ibadan
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Perera%20J%5bauthor%5d+AND++Asymptomatic+bacteriuria+in+pregnancy:+prevalence+risk+factors+and+causative+organisms
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+bacteriuria+in+pregnancy:+prevalence+risk+factors+and+causative+organisms
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Stenqvist%20K%20et%20al%5bauthor%5d+AND++Bacteriuria+in+pregnancy+Frequency+and+risk+of+acquisition
http://scholar.google.com/scholar?hl=en&q=+Bacteriuria+in+pregnancy+Frequency+and+risk+of+acquisition
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Nnatu%20S%5bauthor%5d+AND++Asymptomatic+bacteriuria+in+pregnant+Nigerian+patients
http://scholar.google.com/scholar?hl=en&q=+Asymptomatic+bacteriuria+in+pregnant+Nigerian+patients
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Tugrul%20S%5bauthor%5d+AND++Evaluation+and+importance+of+asymptomatic+bacteriuria+in+pregnancy
http://scholar.google.com/scholar?hl=en&q=+Evaluation+and+importance+of+asymptomatic+bacteriuria+in+pregnancy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Younis%20N%5bauthor%5d+AND++A+community+study+of+gynecological+and+related+morbidities+in+rural+Egypt
http://scholar.google.com/scholar?hl=en&q=+A+community+study+of+gynecological+and+related+morbidities+in+rural+Egypt
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ankur%20Goyal%20et%20al%5bauthor%5d+AND++Prevalence+of+Asymptomatic+Urinary+Tract+Infections+in+the+Three+Trimesters+of+Pregnancy
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+Asymptomatic+Urinary+Tract+Infections+in+the+Three+Trimesters+of+Pregnancy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Mokube%20MN%5bauthor%5d+AND++Bacteriuria+amongst+Pregnant+Women+in+the+Buea+Health+District+Cameroon:+prevalence+predictors+antibiotic+susceptibility+patterns+and+diagnosis
http://scholar.google.com/scholar?hl=en&q=+Bacteriuria+amongst+Pregnant+Women+in+the+Buea+Health+District+Cameroon:+prevalence+predictors+antibiotic+susceptibility+patterns+and+diagnosis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Akoachere%20JFTK%5bauthor%5d+AND++Etiologic+profile+and+antimicrobial+susceptibility+of+community-acquired+urinary+tract+infection+in+two+Cameroonian+towns
http://scholar.google.com/scholar?hl=en&q=+Etiologic+profile+and+antimicrobial+susceptibility+of+community-acquired+urinary+tract+infection+in+two+Cameroonian+towns
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Demilie%20T%5bauthor%5d+AND++Urinary+bacterial+profile+and+antibiotic+susceptibility+pattern+among+pregnant+women+in+North+West+Ethiopia
http://scholar.google.com/scholar?hl=en&q=+Urinary+bacterial+profile+and+antibiotic+susceptibility+pattern+among+pregnant+women+in+North+West+Ethiopia
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sheffield%20JS%20and%20Cunningham%20FG%5bauthor%5d+AND++Urinary+tract+infection+in+women
http://scholar.google.com/scholar?hl=en&q=+Urinary+tract+infection+in+women
http://scholar.google.com/scholar?hl=en&q=+Urinary+tract+infection+in+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Amiri%20FN%5bauthor%5d+AND++Hygiene+practices+and+sexual+activity+associated+with+urinary+tract+infection+in+pregnant+women
http://scholar.google.com/scholar?hl=en&q=+Hygiene+practices+and+sexual+activity+associated+with+urinary+tract+infection+in+pregnant+women

42. Arredondo-Garcia L, Amabile-Cuevas CF. High resistance 45. Maina D, Makau P, Nyerere A, Revathi G. Antimicrobial
prevalence  towards  ampicillin,  co-trimoxazole  and resistance patterns in  extended-spectrum  B-lactamase
ciprofloxacin, among uropathogenic Escherichia coli isolates in producing Escherichia coli and Klebsiella pneumoniae isolates
Mexico City. J Infect Dev Ctries. 2008; 2(5): 350- in a private tertiary hospital, Kenya. Microbiol Discov. 2013;
353. PubMed | Google Scholar 1(1): 5. PubMed | Google Scholar

43. Kariuki S et al. Escherichia coli from community-acquired 46. Zur Wiesch PA, Kouyos R, Engelstadter ], Regoes RR,
urinary tract infections resistant to fluoroquinolones and Bonheoffer S. Population biological principles of drug-
extended-spectrum beta-lactams. ] Infect Dev Ctries. 2007; resistance evolution in infectious diseases. Lancet Infect Dis.
1(3): 257-262. PubMed | Google Scholar 2011; 11(3): 236—247. PubMed | Google Scholar

44. Oladeinde BH, Omoregie R, Oladeinde OB. Asymptomatic 47. Ventola CL. The Antibiotic Resistance Crisis. Pharm Ther. 2015;
Urinary Tract Infection among Pregnant Women Receiving 40(4): 277-283. PubMed | Google Scholar
Ante-Natal Care in a Traditional Birth Home in Benin City,

Nigeria. Ethiop J Health Sci. 2015; 25(1): 3- 48. Read AF, Woods RJ. Antibiotic resistance management. Evol
8. PubMed | Google Scholar Med Public Health. 2014; 2014(1): 147-
147. PubMed | Google Scholar
49. Gross M. Antibiotics in crisis. Curr Biol. 2013 Dec 16; 23(24):
R1063-5. PubMed | Google Scholar

Table 1: Prevalence of asymptomatic bacteriuria

Bacteriuria Frequency Percent Range at 95%CI

Positive 219 21.5% 19.1%-23.9%

Insignificant 287 28.1% 25.5%-31.1%

Sterile 321 31.5% 28.6%-34.4%

Contamination 193 18.9% 16.6%-21.4%

Total 1020 100.0% 100.0%

Table 2: Distribution of bacteria isolated from positive sample
Type of bacteria isolates Frequency | Percent
Escherichia coli 85 38.8%
Staphylococcus aureus 65 29.7%
non coagulase staphylococcus | 29 13.2%
Klebsialla spp 17 7.8%
Pseudomonas spp 6 2.7%
Protues spp 6 2.7%
citrobacter 5 2.3%
Enterococcus 4 1.8%
Enterobacter 2 0.9%
Total 219 100.0%
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Table 3: Logistic regression analysis of association of demographic characteristics with asymptomatic bacteriuria

Demographic Asymptomatic P

Factors Bacteriuria Sterile | insignificant | Contaminated | OR value (95%CI)
Age of patient

(years)

15-21 73 110 80 67

22-31 127 188 185 104 - 0.993 | 0.000

32-45 18 23 22 22

>45 1 0 0 0

Marital status

Married 160 242 140 140 0.873 | 0.506 | 0.585,1.303
Single 59 79 60 53

Parity

0-1 152 218 172 120 1.108 | 0.637 | 0.725,1.693
2-3 59 89 104 66 - - -

>4 8 14 11 7 0.800 | 0.650 | 0.305,2.099
Education level

Primary 82 112 105 72 3.140 | 0.313 | 0.340,28.992
Secondary 45 66 68 42 2.822 | 0.363 | 0.301,26.446
College 57 85 79 47 2.851 | 0.357 | 0.307,26.458
University 1 4 0 1 - - -

Non 34 54 35 31 2.705 | 0.385 | 0.286,25.554
Trimester (weeks)

0-14 18 28 30 19 1.086 | 0.836 | 0.497,2.371
15-28 176 251 219 145 1.176 | 0.554 | 0.688,2.011
29-40 25 42 38 29 - - -

P <0.05
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Table 4: Antibiotic sensitivity pattern of gram negative isolates in asymptomatic bacteriuria

Antibiotics E. coli Proteus | Klebsialla | Pseudomonas | Enterobacter | Citrobacter
Spp Spp Spp Spp spp
n=85 n=6 n=17 n=6 n=2 n=5
Ampicil R | 77(90.6%) | 6(100%) | 15(88.2%) | 5(83.3%) 2(100%) 5(100%)
mpicillin
P S | 2(2.4%) 0(0%) 2(11.8%) 1(16.7%) 0(0%) 0(0%)
R | 51(60.0%) | 6(100%) | 12(70.6%) | 6(100%) 2(100%) 5(100%)
Tetracycline
S | 26(30.6%) | 0(0%) 5(29.4%) 0(0%) 0(0%) 0(0%)
R | 17(17.0%) | 4(66.6%) | 5(29.4%) 0(0%) 0(0%) 2(40.0%)
Chloramphenicol
S | 60(70.6%) | 1(16.7%) | 11(64.7%) | 6(100%) 2(100%) 3(60.0%)
R | 56(65.9%) | 4(66.7%) | 11(64.7%) | 3(50.0%) 2(100%) 4(80.0%)
Cotrimoxazole
S | 26(30.6%) | 2(33.3%) | 6(35.3%) 3(50.0%) 0(0%) 1(20.0%)
R | 16(18.8%) | 6(100%) | 4(23.5%) 0(0%) 1(50.0%) 0(0%)
Ciprofloxacin
S | 63(74.1%) | 0(0%) 13(76.5%) | 6(100%) 1(50.0%) 5(100%)
Nalidixic acid R | 36(42.4%) | 1(16.7%) | 4(23.5%) 0(0%) 1(50.0%) 1(20.0%)
alidixic aci
S | 47(55.3%) | 5(83.3%) | 12(70.6%) | 4(66.7%) 1(50.0%) 2(40.0%)
R | 16(18.8%) | 2(33.3%) | 8(47.1%) 3(50.0%) 1(50.0%) 0(0%)
Ceftazidime
S | 61(71.8%) | 3(50.0%) | 7(41.2%) 3(50.0%) 1(50.0%) 3(60.0%)
. R | 10(11.8%) | 0(0%) 3(17.6%) 0(0%) 0(0%) 0(0%)
Gentamycin
S | 71(83.5%) | 6(100%) | 13(76.5%) | 6(100%) 2(100%) 2(100%)
R | 49(57.6%) | 3(50.0%) | 9(52.9%) 3(50.0%) 1(50.0%) 4(80.0%)
Amoxy/clavu
S | 19(22.4%) | 0(0%) 4(23.5%) 0(0%) 1(50.0%) 1(20.0%)
R | 63(74.1%) | 3(50.0%) | 14(82.4%) | 2(33.3%) 2(100%) 4(80.0%)
Cefotaxime
S | 2(2.4%) 1(16.7%) | 0(0%) 0(0%) 0(0%) 0(0%)
R | 0(0%) 0(0%) 1(5.9%) 0(0%) 0(0%) 0(0%)
Imipenem
S | 85(100%) | 6(100%) | 16(94.1%) | 6(100%) 2(100%) 5(100%)
« . R | 66(77.6%) | 0(0%) 5(29.4%) 2(33.3%) 1(50.0%) 2(40.0%)
anamycin
Y S | 14(16.5%) | 6(100%) | 10(58.8%) | 4(66.7%) 1(50.0%) 3(60.0%)
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Table 5: Antibiotic sensitivity pattern of gram positive isolatesin asymptomatic bacteriuria (continued)

Antibiotics Staph aureus Non coagulase staph Enterococcus
n=65 n=29 n=4
o R | 60(92.3%) 22(75.9%) 2(50.0%)
Ampicillin
S | 2(3.1%) 4(13.8%) 0(0%)
) R | 33(50.7%) 14(48.3%) 1(25.0%)
Tetracycline
S | 28(43.1%) 10(34.5%) 2(50.0%)
) R | 21(32.3%) 6(20.7%) 0(0%)
Chloramphenicol
S | 42(64.6%) 23(79.3%) 2(100%)
. R | 37(56.9%) 22(75.9%) 3(75.0%)
Cotrimoxazole
S | 27(41.5%) 5(17.2%) 1(25.0%)
R | 24(36.9%) 12(41.4%) 2(50.0%)
Ciprofloxacin
S | 41(63.1%) 17(58.6%) 2(50.0%)
n R | 41(63.1%) 15(51.7%) 3(75.0%)
Ceftazidime
S | 19(29.2%) 11(37.9%) 0(0%)
) R | 17(26.2%) 10(34.5%) 2(50.0%)
Gentamycin
S | 48(73.8%) 19(65.5%) 1(25.0%)
R | 37(56.9%) 12(41.4%) 2(50.0%)
Amoxy/clavua
S | 28(43.1%) 17(58.6%) 2(50.0%)
R | 61(93.8%) 25(86.2%) 3(75.0%)
Cefotaxime
S | 0(0%) 0(0%) 0(0%)
) R | 4(6.2%) 3(10.3%) 0(0%)
Imipenem
S | 60(92.3%) 26(89.7%) 4(100%)
. R | 16(24.6%) 6(20.7%) 3(75.0%)
Kanamycin
S | 45(69.2%) 20(67.0%) 0(0%)
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