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ABSTRACT
In a child, cystitis (non-specific microbial inflammation of  the mucous membrane of  
the bladder) is considered to be a dangerous disease; the prolongation of  the process 
is usually associated with a delayed diagnosis. The aim of  this work was to analyze the 
health status of  the child population of  the Chernivtsi region, especially the dynam-
ics of  the prevalence and incidence of  cystitis. The official statistical data have been 
studied (reports on the state of  medical care for children in the Chernivtsi region and 
data from the Center of  Medical Statistics of  the Ministry of  Healthcare from 2006 to 
2017); information-analytical and statistical methods have been used for the purpose 
of  this study. Attention should be drawn to the significantly high prevalence of  cystitis 
among children aged 15–17 years, especially in the Chernivtsi region as during period 
I (8.7±0.6 vs. 4.3±0.3 in Ukraine) and II (11.7±1.0 and 5.7±0.4, respectively, per 1000 
people). Moreover, over the years, the growth of  indicators acquires intensity, while 
this process is more than twice as pronounced in Chernivtsi. Thus, the growth rate 
was 65.0% in 2006–2011 and 90.3% in 2012–2017 vs. 27.2% and 32.8% in Ukraine, 
respectively. The identified data indicate the need to provide specialized care to chil-
dren with infectious and inflammatory diseases of  the urinary system of  the Chernivtsi 
region and the need to improve regional clinical routes of  patients with infectious and 
inflammatory diseases of  the urinary system.
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INTRODUCTION

Cystitis, or inflammation of  the bladder, affects the bladder function directly. Both infectious and noninfectious etiologies are possible. 
Gram-negative bacteria such as Proteus, Klebsiella, Citrobacter, Enterobacter, and Pseudomonas species and Gram-positive patho-
gens such as Enterococcus fecalis, Staphylococcus saprophyticus, and group B streptococci are able to cause an infection. However, 
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Escherichia coli represents the most common cause of  infectious cystitis [1–3]. Noninfectious cystitis can be due to a variety of  causes, 
such as medication, radiation, foreign bodies, chemicals, autoimmune response, and may even be idiopathic – interstitial cystitis (IC). It 
may also occur in association with other diseases such as gynecological cancer, pelvic inflammatory disease (PID), and Crohn’s disease. 
Irrespective of  the cause, cystitis can be acute or chronic depending upon the duration of  the insult [4–6].

The first and early response to any harmful stimulus or injury occurs in the form of  acute inflammation. Acute inflammation is defined 
by vasodilation and increase of  vascular permeability, leukocyte migration to the site of  damage, and activation of  the biochemical 
cascade of  inflammation, resulting in the release of  mediators such as cytokines, histamines, kinins, complement factors, nitric oxide, 
clotting factors, and proteases [7]. In acute cystitis, these mediators cause erythematous swelling and ulceration of  the bladder mucosa, 
which bleeds easily [8]. The surface layer is shred, forming small, clear cysts (sacs with liquid, gas, or semisolid contents), which are 
frequently seen on urine analysis [9–12]. 

Besides, these mediators produce irritation of  the bladder mucosa, which is responsible for urgency, increased frequency, and dysuria 
[13]. Also, the systemic release of  inflammatory mediators causes low-grade fever. However, these mediators have a short half-life and 
are quickly degraded, enabling rapid inflammation resolution as soon as the noxious stimulus is removed [14–17]. 

However, if  the stimulus is not removed, chronic inflammation ensues, as seen in IC [18–20], which is characterized by infiltration of  
mononuclear cells such as macrophages, lymphocytes, eosinophils, mast cells, and plasma cells, leading to irreversible tissue destruction, 
dysfunctional pathology such as fibrosis and poor compliance, detrusor overactivity, and hyperalgesia responsible for the chronic waxing 
and waning symptoms of  pain and lower urinary tract symptoms.

MATERIAL AND METHODS

The aim of  this work was to analyze the health status of  the child population of  the Chernivtsi region, especially the dynamics of  the 
prevalence and incidence of  cystitis. The official statistical data have been studied (reports on the state of  medical care for children in 
the Chernivtsi region and data from the Center of  Medical Statistics of  the Ministry of  Healthcare from 2006 to 2017). This work is a 
fragment of  the scientific and research paper: “Scientific support, monitoring and evaluation of  models of  health care development in 
Ukraine at the regional level” (due date 2015–2017), state registration no. 0115U002852. To substantiate the provisions and identifica-
tion of  priority approaches to optimize and improve the quality of  medical care at the regional level, the peculiarities of  the dynamics 
of  the prevalence and incidence of  cystitis among the child population of  the Chernivtsi region have been analyzed.

Statistical data were calculated and compared using the MedCalc software, developed by “MedCalc Software” (Ostend, Belgium). 
The immunohistochemical data are reported as mean±SEM. The data obtained were statistically processed using the Mann-Whitney 
U test. Bivariate correlation between variables was determined by Pearson’s correlation coefficients. A p-value <0.05 was considered 
significant. Results are represented as mean±SD.

RESULTS 

The results of  the analysis obtained in the course of  the study showed the existing regional peculiarities of  the dynamics of  the prev-
alence and incidence of  cystitis among the children of  the Chernivtsi region and their difference from the all-Ukrainian ones [7, 22, 
23]. One of  these features results from Table 1, i.e., in the Chernivtsi region, the percentage of  children aged 0–14 years with cystitis is 
two times greater compared to the number of  children from the whole country. Among adolescents, the difference between their values 
reached validity (1.6±0.5% vs. 0.7±0.09%, respectively).

The analysis of  absolute values, the dynamics of  which according to the study periods is given in Table 2, demonstrates, in contrast to 
the general Ukrainian tendency, a significant increase in adolescents registered in the Chernivtsi region and which is growing with each 

subsequent period (by 40.7% and 51.0% in the period I 
and II, respectively). No significant changes in the dynamic 
nature of  the number of  registered children with cystitis at 
the age of  0–14 years were observed. Simultaneously, these 
age-related processes in the Chernivtsi region affected the 
overall state of  accumulation of  the specified category of  
children.

The study of  the dynamic series of  cystitis prevalence 
among children of  different age groups, undoubtedly, gives 
objective information about the situation in the Chernivtsi 
region in a comparative aspect with the dynamics of  the 
process which takes place in Ukraine as a whole (Table 3). 

Territory
0–14 years old 15–17 years old Total

% m % m % m

Ukraine 0.24 0.038 0.7 0.09 0.3 0.036

Chernivtsi region 0.45 0.25 1.6 * 0.52 0.6 0.22

Table 1. The specific weight of patients with cystitis – the total num-
ber of children from Chernivtsi and Ukraine as a whole, 2017.

* the difference in the age group is significant; p<0.05.
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First of  all, according to the presented data, there is a significantly high prevalence of  cystitis among children aged 15–17 years, especially 
in the Chernivtsi region during period I (8.7±0.6 vs. 4.3±0.3 in the country), and II (11.7±1.0 and 5.7±0.4, respectively, per 1000 people). 
Moreover, over the years, the growth of  indicators acquires intensity, while this process is more than twice as pronounced in the Chernivtsi 
region. Thus, the growth rate was 65.0% in 2006–2011 and 90.3% in 2012–2017 in the Chernivtsi region vs. 27.2% and 32.8% in the rest 
of  the country, respectively. Attention is drawn to the indicators among children aged 0–14 years. In the Chernivtsi region, they are also sig-
nificantly higher than in the other regions of  Ukraine; the dynamic nature of  their changes is similar to an intensive decrease. There is an 
unfavorable picture in the Chernivtsi region, i.e., the accumulation of  adolescents with cystitis in need of  specialized medical care, which 
is confirmed below in the analysis of  Table 4. It presents the dynamics of  the incidence of  various age groups of  children with cystitis.

When comparing the data of  Tables 3 and 4, first of  all, in the context of  this provision, it should be indicated that the rate of  increase 
in prevalence levels is higher than the incidence rate. Therefore, the increase in the number, especially teenagers, is not due to first-
time cases. This is the difference between the situation in the Chernivtsi region and the country as a whole, where, on the contrary, the 
growth rate of  incidence surpasses the prevalence. Thus, during 2011–2017, the increase in prevalence in the region was 90.3%, the 
incidence was 34.2%, while in the country, the rates were 35.1% and 32.8%, respectively. In other ways (in terms of  values, age char-
acteristics), the compared phenomena are close to each other. In particular, as in the case of  prevalence, the incidence rates are higher 
among adolescents everywhere; they are growing significantly over the study periods. In addition, their values are significantly higher 
among all age groups in the Chernivtsi region than the average in Ukraine. In total, more than 1000 children are detected with the first 
established diagnosis in the region every year.

Table 2. Dynamics of registered patients with cystitis among the child population of Ukraine and the Chernivtsi region.

Years
Ukraine Chernivtsi region

0–14 years old 15–17 years old Total 0–14 years old 15–17 years old Total

2006 17879 7868 25747 789 253 1042

2011 16454 7399 23853 746 356 1102

Dynamics, % for 
period I -8.0 -6.0 -7.4 -5.4 +40.7 +5.7

2012 16133 7197 23330 711 304 1015

2017 15850 7169 23019 713 459 1172

Dynamics, % for 
period II -1.7 -0.4 -1.3 +0.3 +51.0 +15.5

Table 3. Prevalence dynamic of cystitis among children in Ukraine and the Chernivtsi region (per 1000 people of the corresponding population).

Years
Periods

Ukraine Chernivtsi region

0–14 years old 15–17 years old 0–14 years old 15–17 years old

1 2 3 4

2006 2.64 3.86 4.98 6.03

2011 2.53 4.91 4.98 9.95

M±m for Period I 2.56±0.05 4.3±0.3 * 5.0±0.3 * 8.7±0.6 *

Dynamics, % for period I -4.2 +27.2 - +65.0

2012 2.47 5.00 4.75 8.64

2017 2.43 6.64 4.56 16.44

M±m for Period II 2.43±0.03 5.7±0.04 ∆ * 4.42±0.2 * 11.7±1.0 ∆ *

Dynamics, % for period II -1.6 +32.8 -4.6 +90.3

* the difference is significant between the P 2-4, 1-2, 3-4, 1-3 indicators; p<0.05;
∆ the difference is significant between the indicators according to the periods; p<0.05.
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The second considerate fact that confirms the insufficient level of  medical care in this category of  patients is the specific weight of  
chronic cystitis cases (Table 5). 

In contrast to the previous six years of  study, during 2012–2017, the growth rate of  patients with chronic cystitis among the child pop-
ulation of  the Chernivtsi region was 51.5%, which is radically different from the data characteristic of  the country, where they were 
less than a quarter. The difference is that against the background of  a negative process (-17.9%) in the latter among children aged 0–14 
years in the Chernivtsi region, the growth rate was 60.0%. Among teenagers, the values were (– 38.8%) and (+47.2%), respectively.

The data obtained for absolute values are similar to the nature of  changes with intensive ones. Thus, for period II, the prevalence of  
chronic cystitis among children aged 0–14 years in the Chernivtsi region has significantly increased, namely up to 0.39±0.02 from 
0.28±0.01 in period I against their decrease in the country – 0.18±03 and 0.22±0.06, respectively (per 1000 people). From the pre-
sented data, it is clear that if  the indicators did not differ from each other during the first period, they were significantly higher in the 
Chernivtsi region during the second period. This feature can be traced among teenagers. The mean value of  the prevalence level of  
chronic cystitis was 0.3±0.08 and 0.4±0.05 in the country and the Chernivtsi region in 2006–2011 (p>0.05). In 2012–2017, the values 
were 0.41±0.04 and 0.85±0.3, respectively(p<0.05) per 1000 people of  the corresponding population).

The most dangerous and, at the same time, the most cases of  common chronic cystitis are found among females [3, 5, 6, 13, 16, 20, 22]. 
Table 6 presents the specific weight of  girls with chronic cystitis among the total number of  such patients. The data analysis confirms 

Years
Periods

Ukraine Chernivtsi region

0–14 years old 15–17 years old 0–14 years old 15–17 years old

1 2 3 4

2006 2.48 3.67 4.78 5.82

2011 2.53 4.64 4.98 9.58

M±m for Period I 2.44±0.06 4.1±0.31 * 4.7±0.19 8.58±2.8 *

Dynamics, % for period I +2.0 +26.4 +4.2 +64.6

2012 2.32 4.70 4.75 8.27

2017 2.29 6.35 4.18 15.83

M±m for Period II 2.28±0.04 5.43±0.56 ∆ * 4.31±0.23 11.1±2.59 ∆ *

Dynamics, % for period II -1.3 +35.1 -12.0 +34.2

Table 4. Dynamics of the incidence of cystitis in children in Ukraine and the Chernivtsi region (per 1000 people of the corresponding 
population).

* the difference is significant between the P 2-4, 1-2, 3-4, 1-3 indicators; p<0.05;
∆ the difference is significant between the indicators according to the periods; p<0.05.

Years
Ukraine Chernivtsi region

0–14 years old 15–17 years old Total 0–14 years old 15–17 years old Total

2006 8.5 8.0 8.3 7.6 6.0 7.2

2011 9.3 8.0 8.9 7.4 4.2 6.4

Dynamics, % for 
period I +9.4 - +7.2 -2.6 -30.0 -11.1

2012 8.4 9.8 8.8 7.5 5.3 6.8

2017 6.9 6.0 6.6 12.0 7.8 10.3

Dynamics, % for 
period II -17.9 -38.8 -25.0 +60.0 +47.2 +51.5

Table 5. Dynamics of the specific weight of chronic cystitis cases among different age groups of the child population of Ukraine and the 
Chernivtsi region by years of study.
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Table 6. The percentage of girls presenting with chronic cystitis in dynamics in Ukraine and the Chernivtsi region.

the known situation, indicates the growth of  the indicator, more intense in the first six years in Ukraine and the Chernivtsi region in 
particular. However, in each period, it was more pronounced in the Chernivtsi region.

Congenital abnormalities of  the urinary system, kidney defects are followed, combined, and complicated by urinary tract infections. 
Therefore, for a complete picture of  the situation in the Chernivtsi region, we analyzed the indicators of  incidence and prevalence of  
pathology among the child population of  the region. For a general idea, we shall imagine what percentage corresponds to children of  
different age groups with these pathologies considering their number in the region and the country (Table 7).

Data presented in Table 7 show that the problem of  providing specialized care for children with birth defects is topical in the Chernivtsi 
region. 

DISCUSSION

Clinically, pediatric urinary tract infections (UTI) presentations are challenging because symptoms are vague and variable [1–4]. Young 
infants may present with sepsis or fever and lack specific symptoms, whereas older children present with classical features such as 
dysuria, frequency, and loin pain [2–8]. Early diagnosis with appropriate urine specimen collection techniques, investigations, and 
treatment is necessary to prevent renal damage and recurrence [3–6]. Effective, evidence-based investigations and treatment options are 
available, and physicians should feel confident in identifying and managing pediatric urinary tract infections (UTIs) [9–11].

UTIs are common in childhood. An estimated 2% of  boys and 8% of  girls will experience a UTI by seven years of  age, and 7% of  
febrile infants have UTI [7, 21]. Pediatric UTIs, especially in young children, have various and non-specific presentations that can be 
undetected or misdiagnosed. Delaying diagnosis and management of  UTIs may result in renal damage and renal function loss [14,22]. 
The aim of  this article is to provide clinicians with an overview of  the assessment and management of  children with UTIs.

After all, a larger percentage of  patients is concentrated here relative to the population and compared to the average value of  the indi-
cator in Ukraine [16, 22, 23], and this concerns adolescents and indicates that they were not treated during an earlier period. Moreover, 

Years
Ukraine Chernivtsi region

0–14 years old 15–17 years old Among all 0–14 years old 15–17 years old Among all

2006 68.6 63.4 67.05 53.3 60.0 54.7

2011 80.5 82.8 81.2 74.5 81.3 77.1

Dynamics, % for 
period I +18.8 +30.6 +21.0 +21.2 +35.5 +38.8

2012 84.0 82.1 83.3 86.8 87.5 87.0

2017 85.3 84.0 85.0 89.4 91.7 90.1

Dynamics, % for 
period II +1.5 +2.3 +2.0 +3.0 +4.8 +3.6

Pathology
Ukraine Chernivtsi region

0–14 years old 15–17 years old Total 0–14 years old 15–17 years old Total

Congenital abnormalities 
of the urinary system 0.26 0.31 0.24 0.28 0.53 0.32

Congenital kidney defects 0.21 0.30 0.22 0.27 0.49 0.30

Total 0.47 0.61 0.46 0.55 1.02 0.62

Table 7. The specific weight of children with congenital abnormalities of the urinary system and kidney defects considering the total 
number of children from Ukraine and the Chernivtsi region, 2017.
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this is evidenced by the ratio of  incidence rates, which are 1.5 times higher among children aged 0–14 years (for example, 0.28 vs. 0.18 
among adolescents in 2017 per 1000 people of  the corresponding population). At the same time, the opposite picture appears when 
analyzing the prevalence; in this case, its level is almost twice as high among adolescents (5.30 vs. 2.81 among children aged 0–14 years, 
per 1000 people of  the corresponding population). In addition, their values are growing over the years – by 45.0% for the first period 
and 26.2% for the second.

CONCLUSIONS

In the Chernivtsi region, the percentage of  children aged 0-14 years with cystitis among its total number is twice as high as in Ukraine. 
Also, it is even higher among adolescents, and the numbers are continuosly increasing, while a decrease similar to the national tenden-
cy is seen in children aged 0-14 years old. The identified data indicate the lack of  clear mechanisms of  interaction between primary, 
secondary, tertiary, outpatient and inpatient care in providing specialized medical care to children with infectious and inflammatory 
diseases of  the urinary system of  the Chernivtsi region and the need to improve regional clinical routes of  patients with infectious and 
inflammatory diseases of  the urinary system, especially in patients with cystitis.

ACKNOWLEDGMENTS 

Conflict of interest
The authors declare that there is no conflict of  interest.

REFERENCES

1. Cox A, Golda N, Nadeau G, et al. CUA guideline: 
Diagnosis and treatment of  interstitial cystitis/bladder pain 
syndrome. Can Urol Assoc J. 2016;10(5–6):E136–E155. 
doi:10.5489/cuaj.3786

2. Dinis S, de Oliveira JT, Pinto R, Cruz F, Buffington CT, 
Dinis P. From bladder to systemic syndrome: concept and 
treatment evolution of  interstitial cystitis. Int J Womens 
Health. 2015;7:735–744. Published 2015 Jul 23.  
doi:10.2147/IJWH.S60798

3. Gaborets Yu Yu, Dudina OO, Dudnyk SV. (2018). Trends 
in the incidence of  children's population in Ukraine. Ukraine. 
Health of  the nation. 3(50): 119.

4. Hannick JH, Koyle MA. Canadian Urological Association 
Best Practice Report: Pediatric hemorrhagic cystitis. Can Urol 
Assoc J. 2019;13(11):E325–E334. doi:10.5489/cuaj.5993

5. Raise-Bahrami S, et al. Symptom profile variability of   
IC/BPS by age. BJU Int. 2012 May;109(9):1356–9.

6. Walid MS, et al. Interstitial cystitis and endometriosis in a 
12 year old girl. Arch Gynecol Obstet.  
2011 Mar;283 Suppl 1:115–7.

7. Laskin BL, Denburg M, Furth S, et al. BK viremia precedes 
hemorrhagic cystitis in children undergoing allogeneic 
hematopoietic stem cell transplantation. Biol Blood  
Marrow Transplant. 2013;19(8):1175–1182.  
doi:10.1016/j.bbmt.2013.05.002

8. Leung AKC, Wong AHC, Leung AAM, Hon KL. Urinary 
Tract Infection in Children. Recent Pat Inflamm Allergy 
Drug Discov. 2019;13(1):2–18.  
doi:10.2174/1872213X13666181228154940

9. Lunde LE, Dasaraju S, Cao Q, et al. Hemorrhagic cystitis 
after allogeneic hematopoietic cell transplantation: risk 
factors, graft source and survival. Bone Marrow Transplant. 
2015;50(11):1432–1437. doi:10.1038/bmt.2015.162

10. McIsaac WJ, Moineddin R, Gágyor I, Mazzulli T. 
External validation study of  a clinical decision aid to reduce 

unnecessary antibiotic prescriptions in women with acute 
cystitis. BMC Fam Pract. 2017;18(1):89. Published  
2017 Oct 2. doi:10.1186/s12875-017-0660-y

11. McKay R, Law M, McGrail K, Balshaw R, Reyes R, 
Patrick DM. What can we learn by examining variations in 
the use of  urine culture in the management of  acute cystitis? 
A retrospective cohort study with linked administrative 
data in British Columbia, Canada, 2005–2011. PLoS One. 
2019;14(3):e0213534. Published 2019 Mar 8.  
doi:10.1371/journal.pone.0213534

12. Mo XD, Zhang XH, Xu LP, et al. Treatment of  late-onset 
hemorrhagic cystitis after allogeneic hematopoietic stem cell 
transplantation: the role of  corticosteroids. Ann Hematol. 
2018;97(7):1209–1217. doi:10.1007/s00277-018-3290-0

13.  Ministry of  Health of  Ukraine. National Health Reform 
Strategy for Ukraine 2015–2020. Retrieved from:  
http://healthsag.org.ua/wp-content/uploads/2015/03/
Strategiya_Engl_for_inet.pdf  (accessed 25 Aug 2018).

14. Oshrine B, Bunin N, Li Y, Furth S, Laskin BL. Kidney 
and bladder outcomes in children with hemorrhagic cystitis 
and BK virus infection after allogeneic hematopoietic 
stem cell transplantation. Biol Blood Marrow Transplant. 
2013;19(12):1702–1707. doi:10.1016/j.bbmt.2013.09.007

15. Payne H, Adamson A, Bahl A, et al. Chemical- and 
radiation-induced haemorrhagic cystitis: current treatments 
and challenges. BJU Int. 2013;112(7):885–897.  
doi:10.1111/bju.12291

16. State Statistical Service of  Ukraine. Expenditures on 
Health Care. Retrieved from: http://www.ukrstat.gov.ua 
(accessed 15 Aug 2018).

17. Ratner V. The Interstitial Cystitis Association of  America: 
lessons learned over the past 30 years. Transl Androl Urol. 
2015;4(5):491–498. doi:10.3978/j.issn.2223–4683.2015.09.02

18. Schwartz DJ, Conover MS, Hannan TJ, Hultgren SJ. 
Uropathogenic Escherichia coli superinfection enhances 
the severity of  mouse bladder infection. PLoS Pathog. 

2015;11(1):e1004599. Published 2015 Jan 8.  
doi:10.1371/journal.ppat.1004599

19. Seo KW, Lee JB, Ahn JO, et al. C-reactive protein as 
an indicator of  inflammatory responses to experimentally 
induced cystitis in dogs. J Vet Sci. 2012;13(2):179–185. 
doi:10.4142/jvs.2012.13.2.179

20. Romaniuk P, Szromek AR. The evolution of  the health 
system outcomes in central and Eastern Europe and their 
association with social, economic and political factors: an 
analysis of  25 years of  transition. BMC Health Serv Res. 
2016;16:95. doi: 10.1186/s12913-016-1344-3

21. Shaikh N, Martin JM, Hoberman A, et al. Host and 
Bacterial Markers that Differ in Children with Cystitis 
and Pyelonephritis. J Pediatr. 2019;209:146–153.e1. 
doi:10.1016/j.jpeds.2019.01.012

22. Romaniuk P, Kaczmarek K, Syrkiewicz-Świtała M, 
Holecki T, Szromek AR. Health systems and their  
assessment: a methodological proposal of  the synthetic 
outcome measure. Front Public Health. 2018;6:126.  
doi: 10.3389/fpubh.2018.00126

23. Silva Lde P, Patah PA, Saliba RM, et al. Hemorrhagic 
cystitis after allogeneic hematopoietic stem cell transplants is 
the complex result of  BK virus infection, preparative regimen 
intensity and donor type. Haematologica.  
2010;95(7):1183–1190. doi:10.3324/haematol.2009.016758

24. Tyagi P, Moon CH, Janicki J, et al. Recent advances in 
imaging and understanding interstitial cystitis. F1000Res. 
2018;7:F1000 Faculty Rev-1771. Published 2018 Nov 9. 
doi:10.12688/f1000research.16096.1

25. Yeh JC, Do R, Choi H, et al. Investigations of  urethral 
sphincter activity in mice with bladder hyperalgesia before 
and after drug administration of  gabapentin. Int Urol 
Nephrol. 2019;51(1):53–59. doi:10.1007/s11255-018-2021-8


