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ABSTRACT: The main goal of this study was to examine the spectrum of Enterococci that cause urinary tract 
infection in newborns. This study was conducted during September 2018 to November 2018 at Prince Sattam Bin 
Abdul Aziz University. A total of 317 urine samples were taken from newborns admitted to the Children's Hospital in 
the city of Riyadh, Kingdom of Saudi Arabia. In total, 30 (9.5%)  Enterococcal strains were isolated from 317 
samples. Of these, 17 (56.6%) were from male and 13 (43.4%) were from female patients. From antibiotic sensitivity 
assay, it was observed that all of the isolates were resistant to clindamycin. But Imipenem and Augmentin were found 
highly sensitive. So, these sensitive antibiotics can be used for the treatment of newborns UTIs caused by the 
enterococcal strains.  
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INTRODUCTION 
 Urinary tract infections (UTIs) are common 
among infants.  UTIs can be a sentinel phenomenon 
of underlying renal abnormalities, although the 
normal anatomy is the most common.  Prompt 
diagnosis and starting of treatment are very 
important for preventing long-term renal injury. 
However, increased antibiotic resistance may 
delay the initiation of appropriate treatment. The use 
of antibiotics for prophylaxis remains a controversial 
issue. There are many species in the 
genus Enterococcus genus including  E. faecalis 
and E. faecium is still responsible for most human 
infections.1-4 Enterococcus faecalis is a common 
intestinal flora and causes severe disease. It is one of 
the most commonly isolated bacteria in the clinical 
microbiology laboratory.5,6  
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 Urinary tract infection caused by E. faecalis is 
the most common enterococcal infection, and after 
the uropathogenic Escherichia coli (UPEC), 
Enterococci are the second most common organism 
and the most common Gram-positive urinary 
bacterial pathogens.7 Enterococci have developed 
resistance to many commonly used antibiotics and 
are multi-resistant nosocomial pathogens, most 
commonly related to foreign body infections.8  

 UTIs are the most important and common 
clinical problems in childhood and can lead to 
systemic disease and short term renal damage, and re-
infection, renal scarring, hypertension, and end-stage 
renal dysfunction can develop.9 It is one of the 
serious health problems, and it has been estimated 
that around six million patients visit outpatient 
departments and around 300,000 patients are treated 
annually in the wards for UTI worldwide.10  
 UTI occurs in 3% to 5% of girls and 1% of boys 
in childhood, with the first attack occurring in girls 
under the age of 5, peaking during infancy and toilet 
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training, while it is common in boys during the first 
year of life, especially among those who are 
uncircumcised.11 Bacteria are the fundamental 
causative agents of UTI, even though viruses, fungi, 
and parasites can likewise cause urinary tract 
infections. Gram-negative bacteria are usually 
isolated from children's urine samples. 
 Gram-positive bacteria cause infection in only 
10% of cases, including Enterococcus, Streptococcus 
agalactiae and Staphylococcus.12   In recent years, 
wide use of antibiotics has brought about an 
expanding frequency of antibiotic resistance among 
the uropathogens worldwide. Antibiotic resistance 
among the urinary pathogens is rapidly increasing 
around the world.13 Less common pathogens, for 
example, Enterococcus faecalis and other 
Enterococci every now and again take advantage of 
an abnormal or urinary tract to cause opportunistic 
infections. 
 The increasing identification of Enterococcal 
strains resistant to numerous antibiotics in the later 
decades represents a genuine threat to treatment and 
accentuates the requirement for a superior 
comprehension of the pathogenicity of these 
microorganisms. The genus Enterococcus is 
considered as saprophytes in the gastrointestinal tract 
of humans. They can survive on routinely used 
inanimate objects in health care settings, for example, 
stethoscopes and, thermometers, as well as on the 
hands of health care professionals for a long time.14 
Neonates and infants in their initial few months of 
life are at GREATER RISK of DEVELOPING a 
UTI.  This susceptibility has been attributed to an 
incompletely developed immune system.15  
 A few ongoing studies have demonstrated the 
protective effect of breastfeeding against UTI in the 
initial 7 months of life.16, 17 Because most UTIs result 
from fecal-perineal-urethral retrograde ascent of 
uropathogens, fecal and perineal flora are significant 
factors in the development of UTI.18  
 To the best of our knowledge, no study has so far 
been published describing the enterococcal spectrum 
in newborns and their patterns of antibiotic sensitivity 
in the Kingdom of Saudi Arabia. Therefore, this 

study was conducted to determine the prevalence and 
antibiotic sensitivity assay of UTI caused by 
Enterococcus in newborns. 
 
MATERIAL AND METHODS 
 Study population and sample. This study was 
conducted from September 2018 to November 2018 
in the Department of Microbiology, Prince Sattam 
bin Abdul Aziz University. A total of 317 samples 
were collected from a hospital in Riyadh city. A total 
of 30 clinical isolates were collected. All samples 
were cultured on different media and tested for 
culture on different media and chemical tests and 
antibiotic sensitivity. 
 Urine samples from newborns were collected 
and analyzed using standard quantitative culture 
methods.19 Positive culture was defined as the culture 
of a single microorganism at a concentration of >105 
colony forming units (CFU)/ml of urine.20  In the 
event of a delay in processing, the samples were 
stored at 4oC. 
 Specimen collection. The standard collection 
technique was used for the collection of samples.  
Newborn sampling can be difficult and challenging. 
Hypoallergenic skin adhesive soft and transparent 
plastic bags were used for men and women attached 
to the genital area. Samples were obtained using 
sterile collection bags. The bags were removed as 
soon as urine was passed, then the sample was 
transferred to a sterile containers by snipping the 
corner of the collection bag and immediately 
transported to the laboratory for processing. 
 Identification. Sheep blood agar and cysteine-
lactose-electrolyte-deficient agar were used to 
identify and Bile esculin agar plates as a selective 
media for Enterococcus spp. All the plates were 
incubated aerobically at 37o C for 24-48 hours and the 
colonies were counted. Standard biochemical tests 
(Gram stain, catalase test, litmus milk test, bile 
esculin test,) were performed to identify specific 
types of bacterial species. Gram positive cocci, 
catalase negative were subjected for further 
identification.  Bile esculin test was performed by 
inoculating 1-2 colonies on Bile esculin agar and 
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incubated at 37°C for 18-24 hours. Growth and 
blackening of the agar indicated a positive result. 
Litmus milk decolorization test was performed by 
inoculating a heavy inoculum of the test organism in 
0.5 ml of sterile litmus milk medium. The inoculated 
medium was incubated at 37°C for up to 4 hours. A 
result was considered positive when the medium 
turned white or pale yellow.  
 Antimicrobial susceptibility testing. Testing 
antibiotic sensitivity of isolated bacterial species was 
done by using disc diffusion method on blood agar 
according to the guidelines of the Clinical and 
Laboratory Standards Institute (CLSI, 2015).21  
 The antibiotics used in this study 
included: Penicillin G (10 units), Erythromycin 
(15µg), Ampicillin (10µg), Cephalothin (30µg), 
Clindamycin (2µg), Cotrimoxazole (25µg), 
Augmentin (30µg), Cefoxitin (30µg), Metronedazole 
(5µg), Piperacillin (100µg), Imipenem (10µg), 
Gentamicin (120µg), Ciprofloxacin (5µg) and 
Nalidixic acid (30µg). 
 
RESULTS AND DISCUSSION 
 Urine samples (317) from newborn UTI patients 
were included in the study (Table 1) and identified 
using standard microbiological procedures.   
 A total of 30 isolates of Enterococci were 
isolated from these samples. The isolation rate of 
Enterococci was 9.5%. Of these 30 enterococcal 
strains, 17 (56.6%) were isolated from males and 13 
(43.4%) were isolated from females (Table 2). 
 
Table 1. Gender wise distribution of the study subjects.  
 

Gender Total number (%) 

Male 163 (51.4) 

Female 154 (48.6) 

Total 317 (100) 

 
Table 2.   Gender wise distribution of Enterococci. 
 

Gender Total number (%) 

Male 17 (56.6) 

Female 13 (43.4) 

Total 30 

 

 Antibiotic sensitivity results are described in 
Table 3, and all of our isolates (100%) showed 
resistance to Clindamycin, 28 (93%) to Nalidixic acid 
and 26 (86.7%) to Erythromycin. Imipenem and 
Ciprofloxacin were highly sensitive (~92%) followed 
by Augmentin (89%) and Gentamicin (86.7%).  (Fig. 
1) 
 
Table 3. Antibiotic sensitivity/resistance pattern of Enterococci. 
 

Antibiotics Sensitive No.  
(%) 

Resistance No  
(%) 

Penicillin 23 (76.7) 7 (23.3) 

Erythromycin 4 (13.3) 26 (86.7) 

Ampicillin 19 (73.1) 7 (26.9) 

Cephalothin 5 (31.3) 11 (68.7) 

Clindamycin 0 (0) 30 (100) 

Cotrimoxazole 5 (31.2) 11 (68.8) 

Augmentin 25 (89.2) 3 (10.8) 

Cefoxitin 1 (5) 19 (95) 

Metronidazole 0 (0) 20 (100) 

Piperacillin 14 (87.5) 2(12.5) 

Imipenem 27 (90) 3 (10) 

Gentamicin 26 (86.7) 4 (13.3) 

Ciprofloxacin 28 (93.3) 2 (6.7) 

Nalidixic Acid 2 (6.6) 28 (93.3) 

 

 
 

Figure 1. Representative antibiotic disc diffusion plate. 
 

 Urinary tract infections (UTIs) in newborns have 
non-specific symptoms, so the diagnosis is made on 
the basis of laboratory data.22 Urine collection during 
the newborn period can be obtained by bag specimen, 
suprapubic bladder aspiration, or urethral 
catheterization.23  
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 Patients with anatomic defects or indwelling 
catheters or in the hospital setting are more prone to 
infections due to Enterococcus spp.24  Numerous 
studies have identified the low rate of progression 
from UTI to bacteremia or meningitis and fewer 
adverse events from UTI when infants appear quite 
well,25, 26 this particular pathogen does not require 
any immediate treatment.  Furthermore, antibiotic 
therapy is often changing once the pathogen is 
identified, 27 and hospitalized patients are under close 
observation with the ability to extend antibiotic 
treatment if the patient shows a clinical decline. If a 
patient has a high suspicion of a urinary infection or a 
known urological defect in the baby, clinicians may 
consider extending the screening method and 
empirical antibiotic to advanced urinalysis while 
awaiting culture results. 
 The most common cause of urinary tract 
infection in our subjects was Enterococcus. 
These results are in accordance with the literature and 
indicate a variable diagnosis of UTIs in which E. coli 
is not the main agent and instead is Enteroccocus, 
Staphylococcus aureus and fungi.28  
 The frequency of UTI in the study population 
was 9.5%, which is close to the lowest incidence of 
this pathology during the neonatal period. Our results 
showed the lower rate of infection frequency than 
previously reported results.29 This may be due to 
lower risk factors in the study population. 
For  UTIs, most newborns were enrolled in low 
or moderate risk units. It should be noted that  
prolonged incarceration, associated pathology, or 
large-scale use of antibiotics and invasive procedures 
increase the incidence of UTIs.30 Enterococci are 
often detected in complicated UTIs, 31 but we have no 
investigational data available in this study, whether 
the strains come from an uncomplicated or a 
complicated UTI. 
 Urinary catheterization can be used when no 
suprapubic aspiration is indicated (due to clinical 
conditions or many unsuccessful attempts), but it is 
associated with an increased risk of inducing an 
infection (4 to  6%) and is more technically 
difficult, especially in premature infants.22  

 The management of   UTIs caused by 
Enterococcus spp. has been questioned due to the 
primary co-morbidity in these patients and the limited 
treatment options available for the treatment 
of multidrug-resistant (MDR) enterococci. Daily 
treatment with asymptomatic bacteriuria with MDR-
enterococcus is not recommended. Disposal of 
indwelling urinary catheters should be considered. 
The choice of appropriate antibiotic treatment should 
be guided by urine culture and antibiotic sensitivity 
results. Information on the treatment of UTIs due to 
Enterococcus is limited.32  
 The enterococcal strains isolated from the 
hospital were highly resistant to various antibacterial 
agents. It is of utmost importance to have knowledge 
of the antimicrobial resistance profile for 
developing treatment guidelines for infections caused 
by Enterococci. Our study showed high percentage 
resistance to Cotrimoxazole (about 69%) and 
Cotrimoxazole-resistant Enterococci have been 
reported worldwide.33 Most of our isolates were 
shown sensitive to Imipenem and Ciprofloxacin. 
Similar results have been reported by Gordon et al 
1992.34  

 In summary, our study enabled the determination 
of the prevalence of antimicrobial resistance among 
Enterococci causing a broader range of diseases 
among patients. Identification of enterococcal 
isolates in the Clinical Microbiology Laboratory is 
useful as it can help predict patterns of antibiotic 
susceptibility. The issue of treatment and control of 
enterococcal infections has been highlighted by the 
high prevalence of nosocomial isolates and their 
ability to acquire resistance to the limited number of 
useful antibiotics available for the treatment of 
enterococcal infections. 
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