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ABSTRACT
Purpose: Complicated urinary tract infec-

tions are those that are assumed to be more diffi-
cult to treat due to factors related to the host or
specific anatomical or functional abnormalities re-
lated to the urinary tract. Because of the wide-
spread antibiotic resistance in these cases, we tried
to create an algorithm for the empirical treatment
of such infections.

Material/Methods: The object of the study
were 69 patients treated at the Urology Clinic of
the “St. Anna-Varna” Hospital for a period of 1
year.

Results: 18 of the patients had no previous
urological problems. In them, the most common
causative agent was Escherichia coli (44.4%) -
with good sensitivity to carbapenems, gentamicin,
sulperazone. 51 patients had previous urological
problems, and here, the share of enterococci
(27.3%) increased. These bacteria had good sen-
sitivity to aminopenicillins and vancomycin.

Conclusions: As a practical tip, we recom-
mend Gram-staining of the urine 24th hour after
taking the urine culture and changing the antibi-
otic if necessary, depending on whether the bac-
teria found are gram-negative or gram-positive.

Keywords: Aminopenicillins, carbapenems,
aminoglucoside antibiotics, fluoroquinolones,

INTRODUCTION
Complicated infections of urinary tract infec-

tions (cUTIs) are those that are assumed to be more
difficult to eradicate due to the presence of pre-
disposing factors in the patient and/or specific ana-
tomical or functional abnormalities related to the
urinary tract [1]. Predisposing factors in the patient
are, for example, diabetes mellitus immunosup-
pression. Possible deviations in the urinary tract
predisposing to cUTIs are anatomical and/or func-
tional obstruction [2] caused by a foreign body,
some form of urinary retention, vesicoureteral re-
flux, changes due to pregnancy [3], etc. Often,
there is also a history of urological manipulation
- catheterization, endoscopic operation, extracor-
poreal lithotripsy, etc. Not infrequently, patients
had a hospital stay in a non-urology department
before the development of the cUTI. In many
cases, resistant microorganisms are isolated [4],
and this actually prompted us to analyze the pa-
tients who were treated in our department to find
out which antibiotics are suitable (and which are
not) for the empirical treatment of cUTIs. We also
tried to create an algorithm for the empirical treat-
ment of such infections.

MATERIAL AND METHOD
The object of the study were the patients with

cUTIs treated at the Urology Clinic of Saint Anna
Hospital - Varna. From Dec 1, 2020, until Nov 30,
2021, 69 such patients were hospitalized with iso-
lated bacteria in their urine. The study did not in-
clude patients in whom there was a clinic of
cUTIs, but the urine culture was negative.

RESULTS
The patients’ ages ranged from 27 to 84, with

a mean of 64. 46 (66.67%) were women, and 23
(33.33%) men. It is important to note that there
were no cases of death during the patients’ hospi-
talization!
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Eighteen patients (26% of all) (referred to
hereafter as primary infections) had no previous
hospitalizations in a urology department. They
were distributed by diseases as follows:

1. 12 patients with hydronephrosis - treated
with placing a stent (8 cases) or placing a
nephrostomy tube (4 cases).

2.  1 patient with orchitis combined with
cUTIs.

3. 4 patients with a transurethral manipula-
tion performed in the course of the current hospi-
talization, after which a UTI appeared.

4. 1 patient with a nephrectomy performed
in the course of the present hospitalization, after
which a UTI developed.

Fifty-one patients (74% of all) (referred to
hereafter as secondary infections) had previous
hospitalizations in a urology department. They
were distributed by diseases as follows:

1. 10 with previous lower urinary tract ma-
nipulations.

2. 41 with previous manipulations of the up-
per urinary tract - of these, 15 had nephrostomy
tubes, which were changed periodically (of these,
12 had tumors in the small pelvis).

The following bacteria were isolated:

Primary Secondary
infections infections

Achromobacter 1

1 Acinetobacter

1 Enterobacter 6

8 (44.4%) E. coli 15 (27.3%)

2 Klebsiella 7

1 Proteus 4

1 Pseudomonas 6

3 (16.7%) Enterococci 15 (27.3%)

1 Staphylococci

Corynebacteria 1

Of note, four patients with secondary infec-
tion had two causative agents. Gram-positive bac-
teria were practically identical to Enterococci (in
this way, they will be discussed hereafter).

After that, we registered the microbial sus-
ceptibility of the isolated bacteria:

1. Primary infections:
Enterococci (or Gram-positive bacteria) -

sensitive only to aminopenicillins and vancomy-
cin (with no resistance to these antibiotics by any
of the bacteria).

Gram-negative bacteria:
- All were sensitive to carbapenems.
- 12 out of 14 (85.7%) were sensitive to

aminoglucosides (mainly amikacin).
- 10 out of 14 (71%) are sensitive to

sulperazone (third generation cephalosporin with
added sulbactam acting as a beta-lactamase inhibi-
tor to increase the activity of the antibiotic against
beta-lactamase-producing bacteria)

- 6 out of 14 (42.9%) were susceptible to
fluoroquinolones (both cipro- and levofloxacin)

2. Secondary infections, microbial suscepti-
bility of enterococci:

- Sensitive mainly to aminopenicillins and
vancomycin (however, one patient had resistance
to both antibiotics).

-9 out of 15 (60%) were also sensitive to gen-
tamicin.

-7 out of 15 (46.7%) were also sensitive to
biseptol.

3. Secondary infections, microbial suscepti-
bility of Gram-negative bacteria:

-37 out of 39 (94.9%) were sensitive to
carbapenems.

-33 of 39 (84.6%) were sensitive to
aminoglycosides, mainly amikacin.

-10 out of 39 (25.6%) were sensitive to
cephalosporins, mainly sulperazone.

-12 of 39 (30.8%) were sensitive to
fluoroquinolones (both cipro- and levofloxacin).

DISCUSSION
The clinic of cUTIs usually includes the typi-

cal symptoms – dysuria, pollakiuria, suprapubic
and/or lumbar pain, fever. The severity of the com-
plaints can vary from obstructive pyelonephritis
with life-threatening sepsis to mild complaints of
long duration. An atypical clinic is present in: neu-
rogenic bladder, patients with radical cystectomy
and urinary diversion, all patients with nephro-
stomy tubes. Urine culture is the basis of the di-
agnosis and the treatment. The spectrum of iso-
lated bacteria in cUTIs is much wider than usual.
The most common causative agents, according to
literature data, are - E. coli, Proteus spp., Kleb-
siella spp., Pseudomonas spp., Serratia spp. and
Enterococcus spp. In case of first infection E. coli
predominates (and Enterobacter in general – 60-
75%). The causative agent varies over time and
from one hospital to another [5-7] – therefore, the
European Association of Urology requires every
hospital to analyze periodically the urine cultures
of the treated patients to determine the local sen-
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sitivity of the problematic strains. This is, in fact,
one of the purposes of this study.

Treatment also includes urinary drainage in
case of existing obstruction. A major problem that
we have to solve is whether to use a stent or a
nephrostomy tube [8] in the event of upper uri-
nary tract obstruction. Our practice shows that in
8 patients,  we used a stent,  and in 4 - a
nephrostomy tube. This is probably related to the
fact that the stent is more gentle to the renal pa-
renchyma.

The choice of an antibiotic, according to lit-
erature data [9], must comply with the following
basic principles:

- unsuitable for empirical treatment are
amoxicillin (with or without clavulanic acid),
biseptol, and possibly fluoroquinolones.

- standard empirical therapy is an amino-
glucoside with or without a 2- or 3-generation ce-
phalosporin - until the urine culture is ready.

- 7-14 days duration of antibiotic treatment.
Our results support these findings but with

some important caveats. The next day, after tak-
ing the urine culture, we know whether the causa-
tive agent is a Gram-negative or a Gram-positive
bacterium. For Gram-positive bacteria, amino-
penicillins are the drug of choice - along with van-
comycin, of course, which is, however, considered
a strategic antibiotic. That is why it is appropriate
to wait for the final result of the urine culture be-
fore we administer vancomycin. Enterococci
mainly represent gram-positive bacteria; there is
only one case of staphylococci and corynebacte-
ria. At the same time, it is striking that in second-
ary infections, the frequency of enterococci in-

creases (27.3%) at the expense of a decrease in the
frequency of Gram-negative bacteria. Also, in case
of a secondary infection, there was a patient who
was resistant to both aminopenicillins and vanco-
mycin! This means that dividing infections into
primary and secondary (without or with previous
urological hospitalization) is of particular impor-
tance.

Microbial susceptibility of Gram-negative
bacteria also depends on whether the infection is
primary or secondary. In case of a primary infec-
tion, the treatment with carbapenems, amino-
glucosides (better amikacin than gentamicin), and
also sulperazone is very effective. In case of a sec-
ondary infection, there is resistance even to
carbapenems, the effectiveness of sulperazone also
seriously decreases. The good sensitivity to
amikacin is preserved (84.6%). Fluoroquinolones
have rather poor performance both in primary
(42.9% sensitivity) and in secondary infections
(30.8% sensitivity) - probably due to their wide-
spread ambulatory use.

CONCLUSION
As a practical tip, we recommend Gram-

staining of the urine 24 hours after taking the urine
culture and changing the antibiotic if necessary de-
pending on whether the bacteria found are Gram-
negative or Gram-positive. In Gram-positive cases,
aminopenicillins are appropriate. In Gram-negative
cases, amikacin, possibly sulperazone or carba-
penem, are recommended. Fluoroquinolones are
not suitable for the empirical treatment of cUTIs.
Dividing infections into primary and secondary is
of particular importance.
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