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ABSTRACT
Urinary tract infections (UTIs) mainly affect women. 

We described microbial susceptibility of isolates from com-
munity urine samples of women aged between 18 and 60, 
treated at a hospital in Recife, Brazil, from May 2017 to May 
2018. Isolates were tested by disk-diffusion. Of the 121 samples, 
Escherichia coli (40.5%), Klebsiella pneumoniae (19.0%) and 
Streptococcus agalactiae (17.3%) were isolated. Resistance in 
Gram-negative bacilli was observed to ampicillin, cephalexin, 
sulfamethoxazole-trimethoprim and nitrofurantoin (>30%); 
and ceftriaxone (7.7%). We identified 9.3% ESBL microorganis-
ms and no ampicillin or vancomycin resistant Enterococcus sp. 
We recommend amoxicillin-clavulanate and ceftriaxone for 
the treatment of community-acquired UTIs in women. 

Keywords: Urinary Tract Infections. Bacteriuria. Drug 
Resistance, Microbial.

 

RESUMO
As infecções do trato urinário (ITU) afetam principal-

mente as mulheres. Descrevemos a suscetibilidade microbiana 
de isolados de amostras comunitárias de urina de mulheres 

com idade entre 18 e 60 anos, atendidas em um hospital de Re-
cife, Brasil, de maio de 2017 a maio de 2018. Os isolados foram 
testados por difusão de disco. Das 121 amostras, Escherichia 
coli (40,5%), Klebsiella pneumoniae (19,0%) e Streptococcus 
agalactiae (17,3%) foram isolados. Foi observada resistência 
em bacilos Gram-negativos à ampicilina, cefalexina, sulfame-
toxazol-trimetoprim e nitrofurantoína (> 30%); e ceftriaxona 
(7,7%). Identificamos 9,3% de microorganismos ESBL e Entero-
coccus sp resistente a ampicilina ou vancomicina. Recomenda-
mos amoxicilina-clavulanato e ceftriaxona para o tratamento 
de ITUs adquiridas na comunidade em mulheres.

Palavras-chave: Infecções do trato urinário. Bacteriúria. 
Resistência Microbiana a Medicamentos.

RESUMEN
Las infecciones del tracto urinario (ITU) afectan 

principalmente a las mujeres. Describimos la susceptibilidad 
microbiana de los aislamientos de muestras de orina co-
munitarias de mujeres de entre 18 y 60 años, tratadas en un 
hospital en Recife, Brasil, de mayo de 2017 a mayo de 2018. 
Los aislamientos se analizaron por difusión en disco. De las 
121 muestras, se aisló Escherichia coli (40.5%), Klebsiella pneu-
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moniae (19.0%) y Streptococcus agalactiae (17.3%). Se observó 
resistencia en bacilos gramnegativos a ampicilina, cefalexina, 
sulfametoxazol-trimetoprima y nitrofurantoína (> 30%); y cef-
triaxona (7.7%). Identificamos 9.3% de microorganismos BLEE 
y ninguna ampicilina o Enterococcus sp resistente a vancomi-
cina. Recomendamos amoxicilina-clavulanato y ceftriaxona 
para el tratamiento de infecciones urinarias adquiridas en la 
comunidad en mujeres.

Palabras clave: Infecciones del tracto urinario. Bacteriu-
ria Resistencia a medicamentos, microbianos.

COMMUNICATION
Urinary tract infections (UTIs) represent one of the 

principle community-acquired infections, and are a frequent 
cause for seeking emergency services and empiric antibiotic 
prescribing. Women are more prone to UTIs than men.1 The 
emergence of multidrug-resistant bacteria (MDR) has become 
a major public health problem worldwide. The phenomenon 
of antimicrobial resistance is not restricted to the hospital 
environment and health institutions. Surveillance of the local 
microbiota, sensitivity profiles and the dissemination of MDR 
isolates has become possible to adapt protocols for empirical 
therapy in UTIs in order to reduce morbimortality and prevent 
antimicrobial resistance.2,3 The aim of this study is to describe 
the microbiological profile and antimicrobial susceptibility of 
bacterial isolates in female urine samples from community.

We conducted a retrospective study with urine samples 
obtained from patients treated at the emergency department 
and clinics of a reference hospital for women in Recife-PE, 
from May, 2017 to May, 2018. Samples of patients outside the 
age range of the study (18 to 60 years) were excluded. The bacte-
rial isolates were identified by manual biochemical tests and the 
antimicrobial susceptibility was conducted by disk-diffusion, ac-
cording to EUCAST, 2017. We used broth microdilution to classi-
fy the Enterobacteriaceae isolates for susceptibility to polymyxin. 

From the 157 urine cultures obtained, 121 samples were 
selected. The mean age was 40.90±10.99 years (median: 41.00). 
Eighty-six (71.1%) Gram-negative bacilli (GNB) were isolated, 
with a predominance of Escherichia coli 49 (40.5%) and Kle-
bsiella pneumoniae 23 (19.0%); and 35 (28.9%) Gram-positive 
cocci, amongst which 21 (17.3%) were Streptococcus agalactiae. 
We identificated 8 (6.6%) non-fermenting Gram-negative ba-
cilli (NFGNB). No species of Candida sp were isolated (Table 1).

Analysis of the overall antimicrobial resistance of 
Gram-negative uropathogens indicated a high level of 

resistance (greater than 30%) to ampicillin, cephalexin, sul-
famethoxazole/trimethoprim and nitrofurantoin. The rate 
of resistance to ceftriaxone in Enterobacteriaceae, excluding 
non-fermenting GNB, was 7.7% (6/78). We identified eight 
phenotypes of extended-spectrum beta-lactamases (ESBL) 
(8/86, 9.3%) and a Providencia rettgeri isolate producing 
AmpC beta-lactamase. No resistance was observed to car-
bapenems and polymyxins. All NFBGN were sensitive to 
ciprof loxacin (Table 2).
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Table 1. Microbiological profile of bacterial isolates in 
community urine samples at a referral hospital for the 
healthcare of women in Recife, Brazil.

Microorganism

Enterobacteriaceae

          Escherichia coli 

          Klebsiella pneumoniae 

          Providencia rettgeri

Gram-negative non-fermenters

          Acinetobacter baumannii

          Pseudomonas aeruginosa 

Gram-positives

          Streptococcus agalactiae

          Staphylococcus aureus

          Staphylococcus saprophyticus

          Enterococcus faecalis 

n (%)

78 (64.5)

49 (40.5)

23 (19.0)

6 (5.0)

8 (6.6)

4 (3.3)

4 (3.3)

35 (28.9)

21 (17.3)

6 (5.0)

3 (2.5)

5 (4.1)

Table 2. Antimicrobial susceptibility profile of Gram-negative 
bacilli isolated from community urine samples in a referen-
ce hospital for the healthcare of women in Recife, Brazil.

Antimicrobials

Colistin

Meropenem

Ertapenem

Amikacin

Piperacillin-Tazobactam

Cefepime

Gentamicin

Ceftazidime

Aztreonam

Ceftriaxone

Ciprofloxacin

Amoxicillin-Clavulanate 

Nitrofurantoin

Sulfamethoxazole-Trimethoprim

Cefalexin

Ampicillin 

No. of susceptible 
isolates, n (%) N= 86

86 (100)

86 (100)

86 (100)

85 (98.8)

85 (98.8)

78 (90.7)

77 (89.5)

76 (88.4)

74 (86.0)

72 (83.7)

71 (82.6)

71 (82.6)

60 (69.8)

52 (60.5)

44 (51.2)

28 (32.6)

Only one isolate of S. agalactiae was resistant to ampi-
cillin, but was sensitive to cephalosporins and quinolones. All 
six isolates of Staphylococcus aureus were sensitive to oxacillin 
and one isolate of Staphylococcus saprophyticus was resistant 
to oxacillin. The overall rate of oxacillin resistance was 11.1% 
(1/9). All staphylococci were susceptible to clindamycin, levo-
floxacin and nitrofurantoin. The five isolates of Enterococcus 
faecalis were sensitive to ampicillin. No vancomycin-resistant 
enterococci (VRE) were identified (Table 3).

Table 3. Antimicrobial susceptibility profile of Gram-positive 
cocci isolated from community urine samples at a reference 
hospital for the healthcare of women Recife, Brazil.

Antimicrobials

Streptococcus agalactiae 

          Penicillin

          Erythromycin

          Levofloxacin   

          Ampicillin

          Clindamycin

          Ceftriaxone

Staphylococcus aureus

          Oxacillin

          Clindamycin

          Levofloxacin

          Nitrofurantoin

          Vancomycin

No. of susceptible 
isolates, n (%)

21 (100)

21 (100)

21 (100)

20 (95.2)

19 (90.5)

19 (90.5)

6 (100)

6 (100)

6 (100)

6 (100)

6 (100)
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options for the treatment of community-acquired UTIs in 
women aged between 18 and 60. Although they are still options, 
we recommend a restricted use of fluoroquinolones. The ob-
served changes in the sensitivity profiles and the presence of 
ESBL-producing isolates in the community reinforce the need 
to continuously monitor the microbiota in order to develop 
protocols consistent with the local reality and the rational use 
of antimicrobials.
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UTIs are generally caused by Gram-negative bacteria, 
mainly Enterobacteriaceae, and also by Gram-positive bac-
teria, such as S. saprophyticus, E. faecalis and S. agalactiae. 

According to the literature, E. coli is responsible for around 
75 to 90% of UTIs, which are higher rates ​​than observed in 
this study (40.5%). On the other hand, infections caused by K. 
pneumoniae, around 10%, are lower than the 19% observed. 

UTIs by Gram-positive bacteria are more frequent in specific 
demographic groups, such as pregnant women and older 
people. The studied hospital is referral for the healthcare 
of women, especially prenatal and senescent follow-up, 
which may explain the 28.9% isolated Gram-positive cocci. 
S. aureus bacteriuria is also associated with pregnancy. It 
is estimated that rates of oxacillin-resistant Staphylococcus 
spp. are between 1-8% in urinary isolates.5 Our analyzes 
revealed an overall rate of 11.1%.

The high prevalence of GNB producing beta-lactamases 
in the community confirms the progressive increase of levels 
of resistance to ampicillin over the years.  The rates of ESBL-
-producing Enterobacteriaceae in the community range from 
1.7-16.3%.6 Our results are in line with this data with a fre-
quency of 9.3%. In 2009 in Curitiba, Brazil, low susceptibility 
to ampicillin (56%) and sulfamethoxazole (66%) were identi-
fied and endorsed rates of susceptibility to ceftriaxone (97%), 
gentamicin (93%) and fluoroquinolones (82%).7

The highest sensitivity rates of oral antibiotics for 
UTIs were observed in amoxicillin-clavulanate (82.6%) and 
ciprofloxacin (82.6%). Fluoroquinolones are recommended for 
the treatment of UTIs. However, they should be avoided as a 
first choice for cystitis, since they are parenteral alternatives 
for pyelonephritis.3,4 In 2018, an alert regarding the risks of 
irreversible adverse effects and induction of antimicrobial 
resistance have been raised concerning the use of quinolones.8 

A limit resistance rate for empirical use of an antimicrobial 
is up to 10%.9 Thus, our study corroborates with the indication of 
ceftriaxone as the first option for parenteral treatment of complica-
ted community-acquired ITUs, since the resistance rate was 7.7%. 
The low level of resistance to aminoglycosides makes this class a 
therapeutic alternative. However, because of its adverse effects 
and it is active against isolates resistant to carbapenems, it 
should be used judiciously. The carbapenems resistance levels 
found are similar to those found in the US and Europe.6,10

Amongst the limitations of this study, we emphasize the 
insufficiency of data to classify the bacteriuria in colonization 
or infection, the lack of analysis on the clinical outcomes 
obtained with the antimicrobial regimens used and the una-
vailability of a sensitivity test for fosfomycin. 

According to our study, we recommend amoxi-
ci l l in-clavulanate and ceftriaxone as empirical therapeutic 

          Sulfamethoxazole-Trimethoprim               

Staphylococcus saprophyticus

          Clindamycin

          Levofloxacin

          Nitrofurantoin

          Vancomycin

          Oxacillin    

          Sulfamethoxazole-Trimethoprim

Enterococcus faecalis

          Ampicillin

          Gentamicin 

          Nitrofurantoin     

          Vancomycin 

          Levofloxacin     

4 (66.7)

3 (100)

3 (100)

3 (100)

3 (100)

2 (66.7)

2 (66.7)

5 (100)

5 (100)

5 (100)

5 (100)

4 (80.0)
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