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 According to the results of our study, which assessed the diagnostic 

value of cytokeratin TPA and UBC in the monitoring of bladder cancer 

found, that ТРА marker had relatively high sensitivity and specificity. 

However, results of UBC test are more reliable. A combination of this 

tumor markers may improve the identification of new tumors and lower 

the requirements for cystoscopy during follow-up. Further studies are 

warranted to find a more accurate noninvasive test or a complex of tests 

comparable with cystoscopy for diagnosis of bladder cancer. 
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1. Introduction 

Bladder cancer is the seventh most common cancer worldwide [1]. The disease is more common in men and 

ranks second among urological cancers after prostate cancer [2]. One of the major manifestations of bladder 

cancer is an episode of micro- or macro-hematuria. Most likely tumors during micro-hematuria are smaller 

than tumors that cause macro-hematuria and, consequently, in such cases, diagnostic tests are less sensitive 

[9]. 

 

Taking into account the short preclinical latency period of bladder tumors, special attention should be paid 

to the introduction of more accurate non-invasive methods for the early diagnosis of this disease. Numerous 

studies have been performed to evaluate the diagnostic significance of various tumor markers of bladder 

cancer, but their standardized use in clinical practice has not yet been determined [3], [4]. Cytokeratins are 

proteinaceous fragments of cytoskeletal intermediate filaments of epithelial cells with tissue specificity, the 

number of which increases during the transformation of malignant cells [5]. 

 

Enzyme-linked immunosorbent assay (ELISA) has made it possible to detect soluble fragments of 

cytokeratins 8 and 18 in urine (UBC), which has dramatically increased the informational value of marker 

studies during the diagnosis of bladder cancer. The number of publications devoted to the studies of this test 

is small and therefore there are no clear recommendations for the use of UBC in the clinical and laboratory 

diagnosis of bladder cancer as well as for the prognosis of the disease. 

 

According to several foreign authors, UBC showed a high sensitivity of 67–81% and a higher specificity of 
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78–90% in the diagnosis of bladder cancer [6], [7]. The discrimination UBC (urinary bladder cancer) level 

(maximum permissible concentration limit in a healthy person) is 12 μg / L. The object of the study has 

been the mid-stream morning urine; Urine uptake is recommended before treatment and 10 days after 

invasive procedures [8]. There has been detected a distinct correlation between the stage of the disease and 

the proliferative activity of tumor cells. 

 

TPA - Tissue Polypeptide Antigen is a serum marker of tumors from the group of cytokeratins. TPA is 

found in most epithelial cells, blood serum, and tumor cell cellular membranes. The upper limit of normal 

tissue polypeptide antigen (TPA) is 85-120 U/ml in serum. It is defined as a complex of proteolytic 

fragments containing relatively stable nuclear zones of simple epithelial cytokeratins. 

 

These fragments enter the bloodstream during necrosis and lysis of tumor cells. Currently, they are used as 

a marker of non-squamous cell proliferation and differentiation. The diagnostic value of cytokeratins is a 

matter of debate. This study aimed to conduct a comparative analysis of two markers of the cytokeratin 

group in the monitoring of bladder cancer. 

 

2. Materials and methods 

The study included 108 patients (37 females and 71 males; mean age: 59.5, ± 8.4; age: from 29 to 87) with 

a histologically confirmed diagnosis of bladder cancer who had previously undergone bladder transurethral 

resection TUR, followed by adjuvant therapy, and they all were on the stage of dynamic observation. All 

the patients underwent both, UBC and TPA test level investigations. All the patients underwent standard 

examinations, medical history collection, physical examination and cystoscopy, and bladder biopsy in case 

of necessity. 

 

Blood sampling for Tissue Polypeptide Antigen TPA and urinary UBC was performed before 

videoendoscopic intervention. Transurethral resection (TUR) of the bladder was performed in case of the 

presence of mucosal tumors or suspicious areas, in case of absence of tumor formations or suspicious areas, 

a random multifocal biopsy was performed, the tissue samples were sent for histomorphological 

examination. The main indicators of informativeness of diagnostic methods were calculated: sensitivity, 

specificity, positive predictive value, and negative predictive value of tests. 
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Figure. No. 1. UBC test kit for enzyme immunoassay "IDL BIOTECH" (Sweden). 

 

TP – true-positive cases - "positive" in patients with the presence of malignancy; FP - false-positive cases 

- "positive" in patients without malignancy (hyperdiagnosis); FN - false-negative cases - "negative" in 

patients with malignancy (underdiagnosis); TN - true-negative cases - "negative" in patients without 

malignancy. 

 

SENSITIVITY = TP/ (TP+FN) 

 

SENSITIVITY - the ability of a test to give a positive response when the patient under investigation is 

"really ill" in relation to the disease in question. Probability of correct diagnosis for a positive case.  

 

SPECIFICITY = TN/(TN+FP) 

 

SPECIFICITY - the ability of a test to give a negative answer when the patient under study is "healthy" in 

relation to the disease in question. Probability of correct diagnosis for a negative case. 

 



G. Adeishvili, M. Shavdia and D. Tabagari, 2022                                                  Azerbaijan Medical Journal 

 

1130 
 

 
Figure No 1, Calculation of informativeness of diagnostic tests. (Se-Sensitivity, Sp-Specificity, positive 

predictive value, and negative predictive value) 

 

Table 1: Interpretation of the results of cystoscopy with bladder biopsy and UBC and TPA tests in the 

detection of recurrent bladder cancer after primary treatment, Sensitivity and Specificity of methods. 

 TP FN TN FP SENSITIVITY, 

%,TP/(TP+FN ) 

SPECIFICITY, 

%,TN/(TN+FP) 

Cystoscopy 62 0 28 18 100% 61% 

UBC 30 32 44 2 48% 95% 

TPA 46 16 36 10 74% 78% 

UBC+TPA 54 8 34 12 87 % 74 % 

 

3. Results 

The obtained data showed that out of 108 patients, a cystoscopy investigation revealed cancer in 80 

patients, and 28 patients with non-confirmed tumor imaging underwent multifocal bladder biopsy. 

According to the findings of biopsy material of 108 patients, histological data of cancer were not obtained 

in 46 patients, and urothelial carcinoma of the bladder was detected in 62 patients, 53 patients of whom 

appeared to have tumor grade G1, and 9 patients had grade G3. The interpretation of comparative results of 

TPA and UBC with histomorphological findings is given in Table №2. 

 

Table №2: Cystoscopy / biopsy and test results. 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 04, June, 2022 

  

1131 
 

 
 

research 

 

 

indicator 

 

positive biopsy result 

 

negative biopsy 

result 

 

total 

amount 

 
 

TPA 

positive 46 10 56 

negative 16 36 52 

 
 

UBC 

positive 30 2 32 

negative 32 44 76 

 

ТРА and UBC 

combination 

positive 54 12 66 

negative 8 34 42 

 
 

cystoscopy 

positive 62 18 80 

negative 0 28 28 

total amount 62 46 108 

 

According to the results, the TPA test was positive in 56 patients (51.9%) and the positive UBC test was 

revealed in 32 patients (29.6%). TPA sensitivity was significantly higher than UBC sensitivity (74.2% and 

48.4%), respectively. The combined use of both tests showed a sensitivity of 87.1% and a specificity of 

73.9%. Of the 56 patients with a TPA-positive test, 22 patients also had a UBC-positive test. Of the 52 

patients with a negative TPA test, 48 patients also had a negative UBC test. The ratio of tests and their 

diagnostic and prognostic capabilities are shown in Table №3. 

 

Table №3.: Sensitivity, specificity, positive predictive value of tests and negative predictive value: 

combination of TPA, UBC, TPA and UBC tests, cystoscopy. 

 SENSITIVITY 

% 

SPECIFICITY 

% 

Positive 

predictive value 

% 

Negative 

predictive value 

% 

TPA 74.2 78.3 82.1 69.2 

UBC 48.4 95.7 93.8 57.9 
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ТРА and UBC 

combination 

87.1 73.9 81.8 81.0 

cystoscopy 100 60.9 77.5 100 

 

4. Conclusion 

In our opinion, the obtained correlation results show that the UBC level of cytokeratin determined in the 

urine is more likely to reflect tissue dissolution by cancer in case of deep invasion and during large tumor 

size. The use of the UBC and TPA test in combination gives an increase in true-positive results and a 

decrease in false-negative results, which significantly increases the sensitivity of the method. After the 

transurethral resection of the bladder, the sensitivity of the combination of UBC and TPA tests to detect 

relapse in patients is lower than the sensitivity of the UBC test before TURB. 

 

In our opinion, the decreased sensitivity of the UBC in case of recurrence in patients after TUR, compared 

to the sensitivity of the UBC in patients with bladder cancer, with no prior treatment is associated with an 

initial level of cytodestruction in patients with recurrent bladder cancer. However, the specificity of the 

UBC test for detecting recurrence of bladder cancer is high and stands at 95.7%. Serum cytokeratin TPA 

levels largely reflect metabolic changes initiated in the tumor focus. 

 

The serum cytokeratin sensitivity (74.2%) is higher than the urinary cytokeratin sensitivity (48.4%). In our 

opinion, to detect recurrence in patients with bladder cancer during the follow-up period after transurethral 

resection of the bladder TURB, it is advisable to use a combination of two tests (UBC + TPA tests) to 

determine the cytokeratins, which increases the sensitivity of the tests by 87.1%. 
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