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Abstract
Introduction:  With the increasing trend of antibiotic resistance, the management of urinary tract infec-
tion (UTI) is likely to become complicated, and there is a need for continuous surveillance of antibiotic
susceptibility of uropathogens.
Objective:  This study aimed to assess the current antimicrobial susceptibility pattern in the common
uropathogens isolated from outpatients and hospitalized (<72 h).
Subjects  and  methods:  This was a prospective observational study examining urinary isolates from patients
aged ≥18 years. Urine samples were collected from 494 consecutive outpatient adults, clinically-suspected
cases of urinary tract infections. Bacterial identification and antimicrobial susceptibility testing were carried
out using the VITEK

®
2 Compact kit of bioMérieux.

Results:  The observed prevalence of UTI was (132/494) 26.7%, 95% CI [22.9%; 30.9%]. Among the

147 organisms isolated from 132 patients, more than 90% (133) were Gram-negative bacteria. Imipenem
appeared as the most active drug, with less than 3% resistance of isolates. Amikacin and cefotaxim were
in general active with susceptibility rate of 70% and 67% of isolates, respectively. However cefixim was
the most active oral drug tested (61%). Trimethoprim/sulfamethoxazole, nalidixic acid and fluoroquinolons
were the less active drug displaying a resistance rate of 73%, 69% and 60% respectively.
� This work is attributed to the Department of Urology at University of Conakry.
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Conclusion:  Trimethoprim/sulfamethoxazole, nalidixic acid and fluoroquinolons should no longer be used
as empirical treatments of UTI in Dakar. Alternatives must be recommended, such as cefixim the most active
oral drugs available in this country.

© 2017 Pan African Urological Surg
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Introduction

Urinary tract infection (UTI) is one of the most commonly encoun-
tered diseases by clinicians in developing countries, with an
estimated annual global incidence of at least 150 million [1]. UTI
refers to the presence of microbial pathogens within the urinary
tract and can be asymptomatic or symptomatic [2]. Clinically, UTIs
are categorized as uncomplicated or complicated. An uncompli-
cated UTI typically affects healthy individual who has no structural
or neurological urinary tract abnormalities, and who is not preg-
nant or has not been catheterized [3]. All other UTIs are considered
complicated.

Many different microorganisms can cause UTIs and the relative
frequency of the pathogens varies depending upon age, sex, catheter-
ization, and hospitalization, though the most common pathogens
causing the simple ones in the community are Escherichia  coli  and
other Enterobacteriacae [4].

Patients suffering from a symptomatic UTI are commonly treated
with antibiotics. In the majority of community-acquired UTI, treat-
ment decision is empiric, based on etiological microorganisms and
available data reflecting antibiotic resistance, as indicated in certain
recommended guidelines [5–7]. Considering the fact that resistance
rates to antimicrobials commonly used in the treatment of UTI
is increasing and susceptibility of microorganisms shows signifi-
cant geographical variations [8], regular surveillance of resistance
patterns at local level is necessary to guide clinicians in empiric
treatment.

Two multicenter studies [9,10] conducted in Dakar city in 2001
and 2004–2006, respectively, showed dramatically high rates and
increasing trend of resistance to the antibiotics frequently used in
the community. Therefore, as the problem of antimicrobial resis-
tance becomes more widespread, the management of UTI is likely to
become complicated, and there is a need for continuous surveillance
of antibiotic susceptibility of uropathogens.

In light of the above, the present study was undertaken to assess
the current antimicrobial susceptibility pattern in the common
uropathogens isolated from outpatients and hospitalized (<72 h) in
Dakar Town.

Subjects  and  methods

This was a prospective observational study examining urinary iso-
lates from patients aged ≥18 years.
Site  and  patient  selection

From August 2012 to March 2013, outpatients were recruited from
hospitals and clinics located in Dakar: hospital of Le Dantec,

D

D
f

eons Association. Production and hosting by Elsevier B.V. This is an open
 BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

ermoz Polyclinic, Pasteur clinic, SOS medical clinic, clinic of
adeleine, Fann Hock clinic, Cap clinic, and others general prac-

itioners. This panel of health care settings was chosen to allow
ecruitment of patients coming from different social classes. An
nformation letter was sent to many practitioners at different set-
ing inviting them to participate to the study. Sixty-eight physicians
ave their consent. The study included all patients having clinical
vidence of UTI with symptoms presenting at the outpatient depart-
ent of hospitals/clinics and those admitted for less than 72 h. All

atients sampled gave consent to participate in the study.

ata  collection  and  sample  examination

 standard questionnaire was used to collect clinical and demo-
raphic data. Patient demographics information including age and
ender was collected by physicians at the patient inclusion. Further-
ore, physician collated information related to clinical variables,

uch as presence of urinary tract infection symptoms, use of antibi-
tics during the last 30 days and associated diseases. Fresh urine
amples were collected at the Laboratoire Bio24. For admitted
atients, urine sample was collected at the hospital site and imme-
iately sent to the laboratory.

rine samples of 10 mL were collected in a sterile container via
he clean-catch midstream technique. Specimen was first examined

acroscopically in order to evaluate general appearance includ-
ng color and turbidity. Then, microscopic examination was done
sing the KOVA

®
cell for leukocyte and erythrocyte count, and the

resence of bacteria, parasites, yeasts and crystals was assessed.
inally, culture for uropathogens isolation and count was performed

n inoculating 10 �L of homogenized urines onto Chromogenic agar
edium CPS3

®
BioMérieux and incubated at 37 ◦C for 18–24 h.

epending on the number of colonies grown and with due clini-
al correlation as per recommendation, a specimen was considered
ositive for UTI if a single organism was cultured at a concentra-
ion of greater than 103 CFU/mL for the predominant uropathogens
i.e E.  coli, Staphylococcus  saprophyticus), >104 CFU/mL in case of
he other common causes of UTI (i.e. other Enterobacteriaceae spp.,
nterococcus  spp., Pseudomonas  aeruginosa), and >105 CFU/mL

or the rare causes of UTI (i.e. Streptococcus  agalactiae,  Acineto-
acter  baumanii).

acterial identification and antimicrobial susceptibility testing were
arried out using the VITEK 2 Compact

®
kit of BioMérieux. Testing

as not performed for antibiotics to which organisms are known to
e non-susceptible.
ata  management  and  statistical  analysis

ata were entered using CSPro version 5, and then transferred
or analysis into Statistical Package for Social Science (SPSS)

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Table  1  Demographic and clinical characteristics of all participants and from who pathogens were isolated, Dakar city.

Number of patients screened
(N = 494)

% Number of patients with significant
bacteriuria (N = 132)

%

Sex
Male 375 75.9 102 77.3
Female 119 24.1 30 22.7

Age
18–39 years 152 30.8 21 16.0
40–59 years 113 22.9 31 23.5
≥60 years 229 46.3 80 60.5

Duration of symptoms
0–7 days 131 29.0 36 31
8–15 days 106 23.5 32 27.6
16–30 days 143 31.7 33 28.4
>30 days 71 15.7 15 12.9

Antibiotic use last 30 days
18.0 23 23
82.0 77 77
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Table  2  Distribution of uropathogens isolated from community-
acquired infection, Dakar city.

Number of isolates %

Gram-negative bacilli
Escherichia coli 74 50.3
Klebsiella (pneumoniae,

oxytoca)
21 14.3

Pseudomonas (aeruginosa,
sp.)

14 9.5

Enterobacter cloacae 10 6.8
Providencia (rettgeri,

stuartti)
5 3.4

Morganella morganii 4 2.7
Acinetobacter baumanii 2 1.4
Proteus vulgaris 1 .7
Burkholderia cepacia 1 .7
Shigella dysenteria 1 .7

Gram-positive cocci
Enterococcus (faecalis,

faecium)
8 5.4

Staphilococcus
(saprophiticus, homonis, sp.)

4 2.7
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Yes 86 

No 391 

rogram for Windows Version 19.0 (SPSS 19.0 Chicago Inc. III,
SA). Susceptibility rate to antibiotics was analyzed for overall

solates, Gram-negative bacteria, and for E.  coli.

tudy proposal was approved by the National Committee of Ethics
f the Ministry of Health and Social Action, Senegal.

esults

emographic and clinical characteristics of registered patients in
his study are presented in Table 1. Pathogens were isolated from
32 of the 494 adults who submitted urine samples, which represent
n observed UTI prevalence rate of 26.7%, 95% CI [22.9%; 30.9%].
ccording to age (mean 61 ±  18), patients with significant bacteri-
ria were classified in three categories: 18–39 years (16%), 40–59
ears (23.5%) and ≥60 years (60.5%). Fifteen (11.3%) patients pre-
ented a co-infection and therefore 147 microbial isolates were
ound.

atient was considered having clinically UTI, if investigators
oted one or more of the following symptoms: dysuria, pol-
akiuria/polyuria, nocturia, urinary urgency, present or increased
ncontinence, Haematuria, turbid urine and fever with flank pain.
rinary infection symptoms were reported for 451 (91%) partici-
ants and data were missing for 43 patients. The duration of the
ymptoms was ≤15 days for more than half (52.5%) of patients,
nd 71 (15.7%) subjects presented infection symptoms since at least
0 days. Among patients with significant bacteriuria, twenty three
23%) of them had use antibiotic therapy during the past 30 days. Of
hese patients, 102 (77.3%) were male and 30 (22.7%) were females.

f the 147 organisms isolated, more than 90% (133 isolates)
ere Gram-negative bacteria (Table 2). E.  coli  (50.3%), Klebsiella

14.3%), P.  aeruginosa  (9.5%) and Enterobacter  cloacae  (6.8%)
ere the predominant (>80%) isolates associated with UTI, while
ram-positive organisms constituted 9.5% of isolates.

verall susceptibility of isolates is summarized in Table 3. With

ess than 3% of isolates’ resistance, imipenem appeared as the

ost active drug. Trimethoprim/sulfamethoxazole (TMP–SMX),
alidixic acid and fluoroquinolones (ciprofloxacin, ofloxacin) dis-
layed a resistance rate exceeding 60%. The third generation of

T
f
s
i

Aerococcus viridams 2 1.4

Total 147 100.0

ephalosporin (cefixim, cefotaxim) and amikacin was globally
ctive, with susceptibility rate as high as 60%. Among Gram-
egative isolates, imipenem against appeared the most active agent
ith susceptibility rate of 98% of isolated bacteria. Amikacin, cefo-

axim and cefixim were also active. However, susceptibility rate of
solates to TMP–SMX, and fluoroquinolones was very low. Similar
gure of susceptibility to antibiotics was observed for E.  coli  strains,
xcept with nitrofurantoin drug which showed a resistance rate less
han 20%.

iscussion
his study aimed to assess susceptibility profile of isolated bacteria
rom adult urinary tract infections. Of the 494 adults enrolled in this
tudy, pathogens were isolated from 132 (26,7%) patients with 147
solates. Gram-negative bacteria represented the majority of isolates
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>90%). Globally, bacterial pathogens isolated were susceptible to
our of the ten antimicrobial tested: imipenem, amikacin, cefotaxim
nd cefixim. Imipenem was the most active agent among isolates,
hereas, TMP–SMX, nalidixic acid and fluoroquinolones were the
ost inactive antimicrobial.

he majority of patients with significant bacteriuria were male
77.3%). This observation is uncorrelated with known distribution
f UTIs in relation with sex, with higher occurrence among females
1], because women are mostly vulnerable due to their anatomy and
eproductive physiology [11]. The predominance of males in this
tudy was expected, as majority of included patients were recruited
rom urology services, where consultations for suspected UTI are
ess frequent among women.

he findings of this study confirmed the predominance of Gram-
egative bacteria in the epidemiology of urinary tract infections [3],
articularly E.  coli  which seemed the major etiological pathogen
ccounting for more than health of uropathogens isolated. However,
he frequency of E.  coli  is likely decreasing in Dakar as its propor-
ion failed between 2001 and 2006, from 77% to 54%, respectively
9,10], and to finally reach 50% in this study.

ntibiotics are usually used to treat patients suffering from a symp-
omatic UTI. The most common antimicrobial agents used include
-lactams, TMP–SMX, and fluoroquinolones. Nevertheless, these

reatments can result in long-term alteration of the normal micro-
iota of the vagina and gastrointestinal tract and in the development
f multidrug-resistant microorganisms [11,12]. Overall susceptibil-
ty data indicate that the first line drugs exhibited low susceptibility
ate. In general, TMP–SMX, nitrofurantoin, nalidixic acide, fluoro-
uinolones and amoxicillin-clavulanic acid were the most inactive
rugs as they showed a susceptibility rate less than 50%. The figure
emained the same with regard to disaggregated susceptibility anal-
sis (Gram-negative bacteria and E.  coli), except for nitrofurantoin
hich was effective against E.  coli  strains with susceptibility rate
f 74%.

his finding is consistent with that reported in other African stud-
es [13,14], and an increasing resistance to fluoroquinolones and
MP–SMX has been noted internationally [8]. In clinical practice

n West African countries, physicians often start antibiotic therapy
ith inexpensive and well known broad-spectrum agents, such as

iprofloxacin and TMP–SMX, and this could explain why they dis-
layed high level of resistance. The International clinical practice
uidelines [6] suggest that when resistance rate is known to exceed
0%, TMP–SMX should not be used empirically for treatment of
ncomplicated cystitis in women.

he most active drug among uropathogens isolated in this study was
mipenem, the only antibacterial that exhibited 97% susceptibility
ate of all urine isolates and 100% of E.  coli  strains. Despite the fact
hat the majority of isolates were highly sensitive to imipenem, this
rug should not nevertheless be recommended for empirical treat-
ent due to its high purchase price and its route of administration

only injectable form existed).

n this study, amikacin displayed a good susceptibility rate among

athogens species isolated, with a resistance rate less than 10% of
ll Gram negative bacteria (3% for E.  coli), and this observation
s consistent with results reported in other countries [14–16]. In
ddition, amikacin have been shown to be effective (up to 94.1%)
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gainst the extended-spectrum beta-lactamase (ESBL)-producing
ram-negative bacteria [16]. However, this drug is only commer-

ialized in injectable form, which limits its usage empirically in the
reatment of uncomplicated UTIs. Moreover, cefotaxim also exhib-
ted a good affectivity against isolates (67% of all isolates and 82%
f E.  coli  strains), but the resistance rate of Gram-negative bacteria
as as higher as 29%, suggesting that this injectable drug could not
e recommended as first line therapeutic for community-acquired
TIs.

inally, the most effective oral antimicrobial agent tested in this
tudy was cefixim, which displayed sensitivity up to 61% and 75%
gainst all isolates and E.  coli  strains, respectively. Yet, neverthe-
ess, more than 20% of E.  coli  strains, the most common pathogen
solated, were resistant to cefixim. Despite this resistance level, this
ntibiotic however appeared as the only suitable empirical treatment
ption for adults with community-acquired UTIs.

n view of the study results one might be tempted to think that
ombination therapy could be another treatment option. However,
ombination therapies are recommended [6,17,18] for nosoco-
ial or catheter-related UTI, complicated UTI and management

f multidrug resistance. On the other hand, multidrug resistance
f uropathogens species isolated in this study was not evaluated,
mplying that future studies are needed in order to recommend more
ppropriate alterative treatment regimen. Furthermore, empirical
reatment must be based on both antibiogram and patient specific
haracteristics [17], while this study failed to analyze susceptibility
rofile of isolates taking into account the severity of the infection
nd vulnerability of the patients such as underlying diseases.

esults of this study should be interpreted with caution. Despite
he number of contributing sites (hospital and clinics), the majority
f patients came from urology services, and consequently partici-
ants are older and often presented comorbidity. Therefore, breaking
own susceptibility patterns for the whole Dakar city may not accu-
ately represent these patterns. Nevertheless, the observed overall
esistance rates of isolates are likely still relevant, as resistance of
ropathogens is known to vary geographically [19,20]. Moreover,
ub-groups analysis according to patient characteristics and severity
f the infection were not performed, and thus, results of this study
re unlikely to be generalized to every adult patient presenting with
TI.

n general practice, urine sample of patients with UTI are not
outinely tested, and susceptibility testing is recommended only
n cases of treatment failure or suspected complications [3–21].
onsequently, in the absence of more accurate local antimicro-
ial susceptibility pattern, the results of this study could serve as

 valuable source for antibacterial drugs prescription in empirical
reatment of UTI.

onclusion

his study highlights the need for routine surveillance and moni-
oring studies to provide physicians with knowledge about the most
ffective empirical treatment of UTI. Globally, there was a high

revalence of bacterial pathogens with high resistance rate to com-
only used antibiotics. The findings of the study suggested that
MP–SMX, nalidixic acid and fluoroquinolons should no longer
e used as empirical treatments of UTI in Dakar. Imipenem and
M.S. Barry et al.

mikacin were the most active antibacterial among isolates. How-
ver, for empirical treatment of UTI, cefixim was the most active
ral drug tested in this study and must be recommended as the first
ine of choice in this population.
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