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Abstract

Introduction and Objectives. Urinary tract infections (UTIs) represent one of the major threats of the latest decades 
and lots of global organizations such World Health Organization already expressed their concerns about this subject 
and encourages states to separately report their local bacterial prevalence and antibiotic resistance. This study aims 
to compare the eAU guideline recommendations for treating uncomplicated UTIs according to Romanian local reg-
istered data.

Materials and Methods. PubMed and Scopus databases were used for a comprehensive search. After researching 
for appropriate papers there was identified just one study was conducted in 2020 which analyzed the bacterial prev-
alence and urinary tract infections in the Romanian female population from 3 different healthcare centers. 

Results. The eAU guideline recommendations were systematically compared to the identified study and separately 
compared the treatment indications for uncomplicated cystitis and pyelonephritis. For pyelonephritis, the compar-
ison was divided exactly as the guideline recommends for outpatient and inpatient treatment administration. For 
cystitis, the actual treatment indications including Fosfomycin and Nitrofurantoin short course were sustained by 
the study results when e. coli infection was suspected. For outpatient treatment in pyelonephritis, the compared 
data revealed a high resistance rate for Fluoroquinolones and oral treatment may be more appropriate to be started 
with Cephalosporins. For inpatient treatment, the Romanian resistance profile showed low resistance rates in the 
Gram-Negative group for Carbapenems, Aminoglycosides, and Cephalosporins.

Conclusions. eAU Guideline recommendations for empirical treatment should be correlated with bacterial patterns 
for the local population and antibiotics like Fluoroquinolones should be avoided when the antibiotic resistance ex-
ceeds 20%.
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l Introduction and Objectives
Urinary tract infection (UTIs) represents one of the 

most common sources of bacterial infection in the hu-
man population just after those located in the respira-
tory system [1]. each year, it is estimated that over 150 
million people are affected worldwide [2]. Besides med-
ical impact, it also represents a major economic issue 
while it associates both health care and absence from 
work costs. Although bacterial colonization for the uri-
nary tract is more frequent in the adult female popu-
lation than men, there are some specific groups like 
children, pregnant or postmenopausal women, cathe-
terized patients, those with associated diseases (spinal 
cord injuries, diabetes, immunodeficiency), or urinary 
tract malformations which associates an increased risk 
of developing this disease [3]. 

Clinically are classified by their severity in compli-
cated or uncomplicated and by their location are dif-
ferentiated in lower and upper urinary tract infections. 
Uncomplicated infections usually refer to cystitis and 
pyelonephritis and include affected patients without 
any structural or neurological abnormalities of the uri-
nary tract [4,5]. Some of the main risk factors are strong-
ly related to the female gender, sexual activity, post-
menopausal status, obesity, or diabetes. Complicated 
infections classically refer to associated factors or pre-
viously existing diseases that compromise a patient’s 
condition. Ureteral obstruction and urinary retention 
caused by several preexisting conditions like lithiasis, 
bladder outlet obstruction, inefficient drainage devic-
es, pregnancy, neurological pathologies, or immuno-
suppression are some of the most frequent risk factors 
for complicated UTIs [6,7].

Both Gram-Negative and Gram-Positive pathogens 
are associated with UTIs. escherichia coli is considered 
the most common identified pathogen being respon-
sible for almost 80% of the uncomplicated infections 
[8] and for this reason it is generally accepted by the 
medical community that empirical treatment should 
be started with specific antibiotics treatment against 
this causative agent. A bacterial prevalence list related 
to uncomplicated infection is completed by Klebsiella, 
B Streptococcus, Proteus, Pseudomonas, and Staphylo-
coccus [9]. 

In europe, a large percentage of daily used antibi-
otics are prescribed as a treatment for UTIs. Improper 
treatment or excessive antibiotic usage may inevitably 
lead to an increased resistance rate for usual patho-
gens.

Antimicrobial resistance in the modern era became 

a more and more discussed theme and rapidly gained 
its place between the major medical threads for the 
future [10]. Two of the main cause of resistance spread 
refers to increased prescription and consumption 
of antibacterial drugs [11]. More and more researches 
aimed to periodically follow and determine presumed 
changes into antimicrobial resistance levels and to re-
port these aspects, especially for restrained geograph-
ic areas. The first study which determined e. coli anti-
microbial susceptibility for uncomplicated infections, 
eCO.SeNS started in 1999 and has reinforced its results 
several times since then [12]. Infectious Diseases Society 
of America suggests that local resistance patterns may 
be useful in current drug usage as long as the medical 
prescription is not always based on determined urine 
cultures [13]. The actual guidelines recommend that an-
tibiotic usage can be adjusted according to the local 
bacterial prevalence and resistance rate. 

This study aims to compare the european Guideline 
of Urology recommendations for uncomplicated uri-
nary tract infections with previously reported bacterial 
prevalence and resistance patterns for the Romanian 
population. 

Materials and Methods
The PubMed and SCOPUS databases were used for 

a comprehensive literature search, from January 2000 
to May 2021. Taking into consideration the scarcity of 
prevalence data in our country secondary to the het-
erogeneity of the informatic system in the Health Care 
sector, a broader search was made. We verified all ar-
ticles that evaluated UTIs (specific diseases such as 
cystitis, pyelonephritis, and recurrent urinary tract in-
fections) in Romania and included those that offered 
data regarding prevalence and antimicrobial resistance 
rates. According to eAU specifications, uncomplicated 
UTIs were considered those affecting the lower and up-
per urinary tract without any identified anatomical or 
functional abnormalities or underlying comorbidities.

The 2020 european Association of Urology Guide-
line recommendation for uncomplicated urinary tract 
infections was used in this study for comparison. We 
divided the analysis according to the guideline disease 
classification: cystitis, pyelonephritis, and recurrent 
UTIs, respectively.

For clarity, we divided the UTIs into specific diseas-
es: cystitis, pyelonephritis, and recurrent urinary tract 
infections. 

Prevalence
After researching the available there are no recent 
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lstudies to evaluate the bacterial prevalence and anti-
microbial resistance rates Romanian population for a 
specific disease such as cystitis, pyelonephritis, and re-
current urinary tract infections. We decided to compare 
the actual guideline recommendation to a previous 
study published in 2020 entitled: Spectrum and Antibi-
otic Resistance of Uropathogens in Romanian Females 

[14].  This study included data from three hospitals in 
Romania and analyzed urine cultures from 1588 female 
patients. Unfortunately, it only aimed to determine the 
local prevalence and resistance rates for several bac-
teria and antibiotic classes without classifying the ob-
tained data on different pathologies.

Since the identified data were analyzed by bacteri-
al type and antibiotic classes, we tried to adapt these 
findings to the eAU treatment suggestions for different 
pathologies.

Uncomplicated Cystitis
The actually suggested regimens for uncomplicat-

ed cystitis in the female population mostly recommend 
a single dose or short period of antibiotic administra-
tion. It is highly preferred to start medical treatment 
with Fosfomycin trometamol 3g, single-dose, or Nitro-
furantoin 100 mg for 5 days course. Pivmecilinam, the 
third treatment option, is unfortunately unavailable in 
Romania. As an alternative to primary intention treat-
ment, it can be used cephalosporins 500mg for 3 days, 
and only if local susceptibility for e. coli is under 20% it 
can be also used trimethoprim and trimethoprim-sul-
phamethoxazole. 

As a follow-up, the guideline recommendation 
specifies that there are not necessarily further urine 
culture determinations after drug administration [15]. 
Urine culture and antimicrobial testing are indicated 
only for those patients with persisting symptoms of re-
currence within 2 weeks [16].

In the previous reported Romanian study esche-
richia coli was identified as expected as the most fre-
quent Gram-negative pathogen. According to those 
data frequency for e. coli varied from 46.15% to 70.25% 
between the three enrolled centers.  A high variance 
was also reported for prevalence between female age 
groups. It was observed that over 55 years old e. coli 
encountered an increased frequency between the an-
alyzed patients. 

The local antibiotic profile tested for e. coli revealed 
a 0% resistance rate for Fosfomycin and 4.96% for Ni-
trofurantoin. The obtained data are in total agreement 
with eAU guideline recommendations. Ceftazidime 
was elected to be tested for Cephalosporins and data 

recorded a 6.68% resistance. As was expected an in-
creased level of resistance was identified for Levofloxa-
cin (29.66%). This fact may be related to the highly pre-
scribed and drug consumption of Fluoroquinolones in 
recent years in Romania.

Comparing to other studies and countries these Ro-
manian previous results seem to follow the same trend 
as more and more countries reported high resistance 
patterns for Fluoroquinolones among female patients 
diagnosed with urinary tract infections which included 
e. coli as the main agent [17]. 

The increasing trend for low susceptibility for Flu-
oroquinolones comes after a long period of high drug 
administration. In 2019, the AReSC study revealed a 
91.7% susceptibility for Ciprofloxacin when used to 
treat e. coli associated uncomplicated UTIs [18].

The second most frequent bacteria identified in the 
compared study was Klebsiella. Unfortunately, there 
were no provided results for antimicrobial resistance to 
Fosfomycin. The registered resistance rates to Nitrofu-
rantoin and Levofloxacin were the same 15.61%. 

Pseudomonas was the third most common 
Gram-Negative enrolled bacterial species. The results 
noted 12.5% resistance to Fosfomycin, 18.6% to Nitro-
furantoin, and 31.57% to Levofloxacin. The increased 
percentage registered to Nitrofurantoin may be a clue 
to avoid this drug when Pseudomonas urinary tract in-
fection is suspected.

A more interesting finding was observed analyzing 
Proteus. These bacteria encountered alarming resis-
tance rates to conventional antibiotic therapy as fol-
lows: 66.66% for Fosfomycin, 37.5% for Nitrofuranto-
in, 24.44 to Levofloxacin. Acceptable results (14.44%) 
were obtained when analyzing bacterial resistance to 
Ceftazidime which may be considered as an alternative 
treatment option.

The most common species of Gram-Positive bacte-
ria were also included in the compared study. As the 
most representative agent, enterococcus, presented 
0.62% resistance to Fosfomycin, 3.3% to Nitrofurantoin, 
and 32.07% to Levofloxacin. A low percentage (4.25%) 
was again observed for Cephalosporins.

As it is clearly stated in eAU guidelines Aminopeni-
cilins are not indicated as empirical treatment for UTIs 
because previous studies registered high resistance 
rates for e. coli. Combinations between Amoxicillin and 
Clavulanic Acid or Cephalosporins may be used as an 
empirical treatment only for selected cases [19,20]. 

Some specific conditions regarding Fluoroquino-
lone’s usage were implemented by european Commis-
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l sion in 2019 according to their side effects. All the euro-
pean Union member countries should implement and 
respect this advice. The proper usage of this antibiotic 
class should be promoted by the national authorities 
for each country as long as in uncomplicated cystitis it 
can be used only when the other antibiotic recommen-
dations are considered inappropriate [21].

Particular cases of cystitis are considered those af-
fecting pregnant females and the male population. 

As long as some antimicrobial agents may not 
be suitable in pregnancy, in general, only Penicillins, 
Cephalosporins, and Fosfomycin can be administered 
without restrictions. Nitrofurantoin and Trimethoprim 
have special recommendations according to pregnan-
cy trimenon. Nitrofurantoin can’t be administered in 
the end period or case of glucose-6-phosphate dehy-
drogenase deficit. Trimethoprim administration is re-
stricted in the first trimenon and Sulphonamides in the 
last trimenon [22].

Cystitis in men is an uncommon diagnose without 
prostate involvement. Because of these aspects are 
preferred drugs with potentially prostate penetration 
such as Trimethoprim Sulphametozaxole or Fluoro-
quinolones for at least 7 days course [23].

Uncomplicated pyelonephritis
In contrast to other uncomplicated infections for 

pyelonephritis, the novel recommendations suggest 
more complex management according to the disease’s 
severity. Clear statements were specified for drug ad-
ministration in outpatient and inpatient cases. 

Treatment in outpatient
For those patients who fit oral therapy and the med-

ical condition allows ambulatory treatment, Cephalo-
sporins and Fluoroquinolones are preferred to adminis-
ter for uncomplicated pyelonephritis [24]. The actual eAU 
Guideline also states that antibacterial agents used as 
the first line for cystitis should be avoided [25]. Trimetho-
prim-sulfamethoxazole or beta-lactam are considered 
alternative treatments if the affecting bacteria seem to 
be susceptible or high resistance rates are observed in 
the local population. 

After comparing the recommendations to data ex-
tracted from the previously studied Romanian female 
population it was observed that the local resistance for 
Cephalosporins is lower than for Fluoroquinolones in e. 
coli caused urinary tract infections (6.68% vs. 29.66%). 
The same study registered almost the same rates for 
Ceftazidime and Levofloxacin in Klebsiella species 
(15.24% and 15.61%). Following the eAU guideline in-

dications, Ceftazidime and Levofloxacin exceeds 20% 
in the Pseudomonas group (24.56% and 31.57%) and 
antibiotic therapy may need to be reconsidered if this 
uropathogen is suspected. For Proteus, only the Cef-
tazidime resistance rate was below 20% (14.44%) and it 
may still be suitable for empiric treatment.

After analyzing the enterococcus registered resis-
tance rates, it was observed an increased resistance 
rate to Levofloxacin (32.07%). Ceftazidime may be still 
considered as an election empirical treatment (4.44%). 

According to these data, it may be more suitable to 
start the oral antibiotic therapy with a Cephalosporin 
as long as Fluoroquinolones encountered increased 
levels of resistance in multiple Gram-Negative bacteria. 

Treatment in inpatient
Several conditions associated with uncomplicated 

pyelonephritis which affects patient’s status are strong-
ly related to hospital admission for close monitoring 
and proper illness management. 

The first-line treatment regimens recommended 
by eAU Guidelines for urological infections include in-
travenous administration of Fluoroquinolones or third 
generation of Cephalosporins. The fourth generation 
of Cephalosporins, Piperacillin/tazobactam, and Ami-
noglycosides like Gentamicin and Amikacin represents 
the second-line option. For the Aminoglycosides, the 
specification includes that there are no studies for 
monotherapy in acute pyelonephritis. 

The third line treatment specifications include 
studied combinations with Imipenem/Cilastatin, 
Ceftolozane/Tazobactam, Ceftazidime/Avibactam, 
Meropenem-vaborbactam, Meropenem, Cefiderocol, 
and Plazomicin. An important mention is early carbap-
enem administration in a patient with positive urine 
tests for multi antimicrobial-resistant pathogens.

Another valuable specification of the actual guide-
line is the antibacterial switch from intravenous to oral 
therapy after the patient’s medical condition improves 
[27].

In the compared study which analyzed the Roma-
nian female population diagnosed with urinary tract 
infections from 3 different centers, Gram-Negative 
bacteria showed low resistance rates for Carbapenems 
and Aminoglycosides (Imipenem- 2.18%, Meropenem- 
3.52%, Amikacin- 5.8%). A worrying percentage of re-
sistance when analyzing cephalosporins was noted for 
Ceftazidime (9.67%). 

For the Gram-Positive analyzed group, the overall 
resistance rates maintained alarmingly high for Fluo-
roquinolones (31.42%) and Penicillin (33.76%). Good 



nr. 4 / 2021 • vol 20 Romanian Journal of Urology 21

Ed
it

or
ia

llevels of resistance were obtained when they studied 
Vancomycin (1.22%). even though Carbapenems al-
ready demonstrated their importance in antimicrobial 
treatment, the compared study didn’t include any data 
for Gram-Positive species.

Results
Future Directions
Antimicrobial empiric treatment in uncomplicated 

urinary tract infections is recommended by both the 
european Association of Urology and American Urolo-
gy Association [25,28] as long as local resistance rates are 
below 20%. 

Antimicrobial resistance represents one of the ma-
jor concerns of the modern era and global associations 
like the World Health Organization shows an increased 
interest in triggering National health care systems to 
consistently report their actual situation. GLASS pro-
gram (Global Antimicrobial Resistance Surveillance 
System Report) tries to illustrate a complete image of 
bacterial prevalence and antimicrobial resistance for 
different regions. Unfortunately for the european con-
tinent from 25 enrolled countries, only 9 of them pre-
sented their situations on uropathogens [29]. 

In Romania, there is a lack of data for regional anti-
microbial resistance patterns studied in the recent peri-
od. Few studies investigated the prevalence and bacte-
rial resistance in female and male populations [14, 30] and 
it revealed precious which may be useful in correlating 
the Guideline recommendation treatment to the local 
situation.

Generally, urinary tract infections are empirically 
treated by a general practitioner without consulting a 
urologist’s opinion.

Most of the Romanian studies are made based on 
patients which already presents an underlying urologi-
cal pathology when they are presenting to the special-
ist. 

A national infection reporting Basa date for all 
health care providers may be useful for establishing a 
complete image of prevalence and antimicrobial resis-
tance rates on Romanian territory.   

Another important aspect that may require atten-
tion is to provide more studies from different profile 
hospitals to obtain consistent data about the relation 
between different pathologies and UTIs.

The actual comparison between eAU Guidelines 
and the Romanian study on prevalence and antimi-
crobial resistance in the female population revealed 
valuable data on Fluoroquinolone usage as first-line 

treatment. Although it is recommended as a first-line 
treatment it almost cannot be used as long as bacterial 
resistance exceeds 20%. The guideline recommenda-
tion maintains their applicability on Fosfomycin and Ni-
trofurantoin administration in uncomplicated cystitis.

Prospective and observational studies on different 
ages and sex populations based on long-term eval-
uation may improve the several aspects in following 
changing aspects in bacterial patterns.

Conclusions 
eAU Guideline recommendations for empirical 

treatment should be correlated with bacterial pat-
terns for the local population and antibiotics like Flu-
oroquinolones should be avoided when the antibiot-
ic resistance exceeds 20%. Agents like Nitrofurantoin 
and Fosfomycin confirm their efficacity in Romanian 
as empirical antibiotic treatment for cystitis but they 
cannot be used in uncomplicated pyelonephritis man-
agement.

When other than escherichia coli bacterial infection 
is suspected the guideline antibiotic treatment recom-
mendations may be reconsidered according to local 
described resistance rates to identified pathogens.

More studies with different center’s results should 
be encouraged to keep up with the modern trend of 
reporting antimicrobial prevalence and their resistance 
patterns.
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