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Abstract 

Pyelonephritis is an infectious and inflammatory disease of the kidneys with predominant 

involvement of the calyx and tubulointerstitial tissue, often involving the tubular apparatus. The 

main causative agents are Gram-positive bacilli of the Enterobacter family, of which Escherichia 

coli accounts for 80%, less frequently occurring Proteus, Klebsiella, etc. [2,4,6,9].  

 

Keywords: dysuria, inflammation, tubulointerstitial tissue, pyelonephritis, calyx-lochanous 

system. 

 

 

Introduction 

Renal damage in acute pyelonephritis is characterised by focal inflammation and 

lymphohistiocytic infiltration of interstitial tissue with stromal oedema and tubule destruction. In 

chronic pyelonephritis (CP), connective tissue overgrowths and areas of dilated tubules filled with 

colloid predominate. The most important feature that distinguishes pyelonephritis from other 

tubulointerstitial renal lesions is the involvement of the calyx-lochanous system in the 

inflammatory process [3, 10, 13].  

The biological properties of microorganisms are of primary importance in the development of 

pyelonephritis, with Gram-negative flora predominating among the causative agents, which are 

isolated in an average of 80% of cases. Up to 21% are Enterococci and up to 14-16% - Proteus 

mirabilis. Microbial associations are possible, which occur in about 20% of cases [4, 11, 12]. 

Pyelonephritis may be detected incidentally in the late stages of the disease and may also 

accompany urolithiasis, hypertension and chronic renal failure [6, 7,8,9]. The classical course of 

acute pyelonephritis is characterised by high fever and severe chills. Since ancient times, the 
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diagnosis of the disease was based on its leading clinical manifestations: fever, chills, low back 

pain, and dysuria. Recently, there has been a tendency towards its latent and asymptomatic course 

[1,3,7,13]. 

Laboratory diagnosis of urinary tract infections includes a number of methods  

-Bacterioscopic, the "oldest" method of studying the microbial agent by microscopy. 

-Serological, based on the "antigen-antibody" reaction. When exposed to pathogenic pathogens 

(antigens), the body produces an antibody response in the form of immunoglobulins of various 

classes - M, A, G [7, 14]. 

-Culture (bacteriological) is the "gold standard" in microbiology. This method is complicated 

because it requires special conditions: a room certified for a certain hazard class, appropriate 

equipment (autoclaves, thermostats,mediators) and highly qualified specialists. It also has the 

disadvantage of a long diagnostic process and microorganisms' fastidiousness to growth conditions 

[8,9,10,12]. 

-Molecular-biological, based on the ability of DNA chains to recognise each other: a) the most 

common method is polymerase chain reaction. Its essence is that nucleotide sequences (primers) 

complementary to the genetic material of the desired pathogen are introduced into the sample 

containing the infectious agent. Another well-known method of nucleic acid amplification is the 

ligase chain reaction. It is based on the ability of DNA ligase to join two pairs of complementary 

oligonuclei after their hybridisation with the target DNA sequences in vitro [9, 10, 13]. 

-Clinical urinalysis. In exacerbations of CP, an increase in the number of leukocytes (leukocyturia) 

is observed in urine tests. In most cases it is insignificant, but can reach 40-60 and more leukocytes 

in the field of view. More accurate indicators are given by the Nechiporenko test (the norm is up 

to 2000-4000 in 1 ml). A direct correlation between the degree of leucocyturia and the severity of 

pyelonephritis is not always present. Proteinuria, as a rule, is minimal or absent, although in some 

cases may exceed 1 g / l. The presence of salts in the urine sediment (calcuria, uraturia, 

phosphaturia) is not a typical sign of pyelonephritis and is more likely to indicate urolithiasis, uric 

acid diathesis or bone resorption processes. The results of clinical urinalysis should always be 

compared with the complaints, history and clinical picture [6, 8, 11]. In a three-cup urine sample, 

the presence of bacteria in all portions of the urine is usually combined with high leucocyturia in 

the same portions, which, if there are also clinical manifestations, is in favour of the diagnosis. 

Detection of bacteria and leucocyturia only in the first portion in the absence of clinical 

manifestations of pyelonephritis is more characteristic of colpitis, cystitis, urethritis, prostatitis.  

Erythrocyturia is not excluded, but is not a characteristic sign. It is more often observed in cystitis 

or in the combination of pyelonephritis with urolithiasis, adenoma or prostate cancer [4, 7, 9]. The 

most reliable is the Zimnitsky test, which reveals the variation of urine specific gravity values 

during the day [2,4, 3.7, 10]. The relative density of urine in pyelonephritis is an important sign. 

It can not only decrease during the chronic course of the disease, but also transiently decrease in 

the acute stage, then returning to normal values, which is one of the criteria of remission.  Urine 

culture is almost ideal for identifying the causative agent and selecting an adequate antibacterial 

drug. In real clinical practice, this is hindered by a number of objective reasons: - the necessity of 

three-fold sowing, because a single sowing gives at least 20% of false positive results, but the 

study takes considerable time - from several days to a week; 

- there is a problem of collecting the average portion of urine required for culture in the elderly, 

paraplegic and postoperative patients. Urine collection by catheter is currently not recommended 

due to the high risk of introducing ascending infection; - in the case of bacterial culture growth, 
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the question of whether the inflammatory process in the kidney is supported by these 

microorganisms remains unresolved. The detection of at least 100 thousand microbial bodies per 

1 ml of urine is considered reliable [1,4, 5].  

Thus, the diagnosis of genitourinary diseases is complex and requires a comprehensive approach. 
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