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A B S T R A C T

Urinary tract infection (UTI) is the most common bacterial infection independent of age. It is also one of the most
common causes of hospitalizations for infections among elderly people and the most common indication for
antibiotic prescriptions in primary care. Both diagnostics and management of lower and upper urinary tract
infections provide challenges in clinical practice due to their high prevalence and recurrence, and worldwide
increase of antibiotic resistance. The clinical symptoms of UTI are often uncharacteristic or asymptomatic. The
accurate diagnosis and early treatment are crucial due to risk of septicaemia and long-term consequences.
Currently the diagnosis of urinary tract infection is based on the presence of clinical symptoms in combination
with the results of nitrite strip test indicating the presence of bacteria in urine and semi-quantitative mea-
surement of white blood cells count in urine. Although urine culture is the gold standard in UTI diagnostics it is
both time-consuming and costly. Searching for novel biomarkers of UTI has attracted much attention in recent
years. The article reviews several promising serum and urine biomarkers of UTI such as leukocyte esterase, C-
reactive protein, procalcitonin, interleukins, elastase alpha (1)-proteinase inhibitor, lactofferin, secretory im-
munoglobulin A, heparin-binding protein, xanthine oxidase, myeloperoxidase, soluble triggering receptor ex-
pressed on myeloid cells-1, α-1 microglobulin (α1Mg) and tetrazolium nitroblue test (TNB).

1. Introduction

Urinary tract infection (UTI) is the most common infection of bac-
terial etiology across all age groups. It is also one of the most common
causes of hospitalisation for infection among elderly people [1] and the
most common cause of antibiotics prescriptions in a primary care. UTI
also constitutes over 30% of all infectious complications in patients
after kidney transplantation [2]. Diagnostics and effective treatment of
both lower and upper urinary tract infections still provide significant
challenges for clinical practice due to their frequent appearance, re-
currence and a worldwide increase of antibiotic resistance. (See
Table 1.)

UTIs may give uncharacteristic symptoms or they could be asymp-
tomatic or dominated by the symptoms of kidney abscess and urosepsis
with associated kidney failure that may even lead to death.
Pyelonephritis and kidney scaring develop in approximately 50% chil-
dren with feverish urinary tract infection. The worst clinical course is
frequently observed in immunocompromised patients. However, if an
adequate therapy is early initiated, overall prognosis is good. An ac-
curate diagnosis and early treatment are crucial also due to a risk of
long-term consequences, including chronic kidney disease [3,4].

The location of the infection, i.e. an involvement of the lower or

upper urinary tract need to be quickly established but that is not always
possible based on clinical symptoms [5–7]. Typically, lower UTI (L-UTI)
manifests with dysuria, frequent and difficult or painful urination. In
most cases clinical symptoms of upper UTI (U-UTI) are dominated by
fever, shivering and side pain [8].

The choice of therapy is dependent on the location of the infection,
its severity and a type of pathogen. The duration of therapy re-
commended for uncomplicated UTI is shorter compared to complicated
UTI that involves the kidneys [9]. U-UTI requires therapy with an an-
tibiotic well-penetrating into the kidney parenchyma.

Currently the diagnosis of urinary tract infection is primarily based
on the presence of symptoms in combination with the results of fast
diagnostic nitrite strip test indicating the presence of bacteria in urine
and semi-quantitative measurement of white blood cells count in urine.
However, the primary diagnosis is connected with relatively high rate
of errors in comparison with the gold standard that is the urine culture
[10–15]. That often leads to unnecessary administration of antibiotics
and risk of their adverse events and the development of antibiotic re-
sistance [16,17].

Urine test and urine culture are standard methods in the diagnostics
of UTI. Although urine culture remains the gold standard of UTI diag-
nostics it is time-consuming and costly [18]. Taking into consideration
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