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Ozet

Amag: Hastalarin yasam kalitesini olumsuz
olarak etkileyen asir1 aktif mesanenin (OAB) ke-
sin nedeni bilinmemektedir. Bu ¢alisma bugii-
ne kadar etyolojisi tam olarak aydinlatilamayan
OAB'li hastalarda inflamatuar siirece iligkin kanit-
lar saglamak amaciyla planlandu.

Gereg ve Yontemler: Calismaya OAB tanisi
alan 154 kisi ile kontrol i¢in kullanilan 131 kisi
kaydedildi. Caligma Nisan 2015 ile Nisan 2020 yl-
lar1 arasinda retrospektif, kesitsel olarak yapildi.
Veriler bu konuda uzman bir kisi tarafindan, ilk
goriismede kaydedildi. Gruplar serumda 6lgiilen
CRP ve ESR agisindan karsilastirildi. Istatistiksel
analizde Ki-kare testi, Bagimsiz 6rneklemler t-tes-
ti, Mann-Whitney U testi, Pearson ve Spearman
korelasyon analizleri kullanildi. P<0.05 diizeyi is-
tatistiksel olarak anlamli kabul edildi.

Bulgular: Gruplar arasinda ek hastaliklar
agisindan farklilik saptanmadi. Yag ve BMI ag1-
sindan gruplar arasinda anlaml farklilik saptandi
(p<0.005). Gruplara gore CRP diizeyleri karsilas-
tirildiginda, OAB grubu igin 0.28 [0.54] ve kont-
rol grubu igin 0.17 [0.22] mg/dl olarak saptandi
(p=0.047). ESH'nin gruplara gore dagilimi sirasiy-
la i¢in 19 [30.5] ve 12.5 [13] mm/h olarak izlendi
(p=0.004).

Sonug: Bu ¢aliyma OAB ile inflamatuar bir
slire¢ arasindaki iligkiyi gosteren bilgilerimize
yeni kanitlar sunmaktadir. OAB’li hastalarda CRP
ve ESH diizeylerinin kontrol grubuna gore arttig:
saptand1. Bu sonuglar bize bu hastaligin temelinde
inflamatuar bir siirecin oldugunu gostermektedir.

Anahtar Kelimeler: inflamasyon, asir1 aktif
mesane, C-reaktif protein, eritrosit sedimantas-
yon hizi

Abstract

Objective: The definite cause of overactive
bladder (OAB), which negatively affects the qual-
ity of life of patients, is unknown. This study aims
to provide evidence for the inflammatory process
in patients with OAB whose etiology has not been
fully elucidated.

Material and Methods: The study included
154 people with OAB diagnosis and 131 people
as controls. This study was conducted retrospec-
tively, cross-sectionally between April 2015 and
April 2020. The data were recorded at the first
meeting by an expert on this subject. Groups were
compared in terms of CRP and ESR measured in
serum. Statistical analysis used the chi-square test,
independent samples t-test, Mann-Whitney U
test, and Pearson and Spearman correlation analy-
ses. P<0.05 was accepted as statistical significance.

Results: There were no differences between
the groups in terms of comorbid diseases. There
were significant differences identified in terms of
age and BMI between the groups (p<0.005). When
groups are compared according to CRP levels, val-
ues were 0.28 [0.54] for the OAB group and 0.17
[0.22] mg/dl for the control group (p=0.047). The
distribution according to ESR in the groups was 19
[30.5] and 12.5 [13] mm/h, respectively (p=0.004).

Conclusion: This study provides new evi-
dence to the literature showing the relationship
between OAB and an inflammatory process. It
was determined that CRP and ESR levels were in-
creased in patients with OAB compared to the con-
trol group. These results show us that there is an
inflammatory process at the onset of this disease.

Keywords: inflammation, overactive bladder,
C-reactive protein, erythrocyte sedimentation rate
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INTRODUCTION

Overactive bladder (OAB) is a pathology character-
ized by urgency accompanied, or not, by urine leak-
age, without any pathology like urinary tract infection
(UTI) or diabetes. It is frequently accompanied by in-
creased urination frequency during the day or at night
(1). Despite the difficulty in identifying the definite in-
cidence of this disease in society, it is thought that the
rate is 5-10% in the general population and about 16%
in young women (2). It negatively affects daily life.

Though it is frequently considered that detrusor
hyperactivity causes OAB in patients, no underlying
cause can be identified in many cases (3). The most
important problem related to this disease is the lack
of a specific diagnostic tool or marker for this disease
at present. Commonly diagnosis is made by excluding
other pathologies causing irritative bladder symptoms.
The only objective evidence at hand is urination diaries
and survey forms. Disease diagnosis may be placed ful-
ly with subjective complaints. To date, the underlying
cause has not been fully understood. However, in recent
times, the number of studies attracting attention to the
association of OAB with inflammation has increased
(4). The reason for the lack of full explanation about
this disease to date may be due to the deficiency of di-
agnostic tests that can be used (5). A study supporting
this viewpoint reported that symptoms improve when
antibiotic treatment is administered even without visi-
ble infection factors in urine (6). In conclusion, inflam-
mation may be a cause underlying this disease. These
findings increased hopes of finding a specific marker
for this disease.

C-reactive protein (CRP) and erythrocyte sedi-
mentation rate (ESR) are markers frequently used for
inflammatory events. CRP is an acute phase protein
induced by proinflammatory cytokines, like interleu-
kins. It is synthesized by liver cells in the presence of
inflammatory disease (7). It is considered to be a de-
fense against inflammatory agents in the body. Limited
studies are using CRP for OAB patients and CRP levels
in OAB patients are reported to be high compared to
controls (8). However, data is not adequate to recom-
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mend routine use. To the best of our knowledge, there
is no study in the literature about the other inflamma-
tory marker of ESR.

This study was planned to compare the systemic
inflammatory markers of CRP and ESR, accepted as
prognostic markers in many diseases, in OAB patients
with a control group. Our essential aim in this study is
to provide evidence related to the inflammatory pro-
cess for this disease with etiology not fully explained
to date.

MATERIAL AND METHODS

Research Design

The study included a total of 285 sequential pa-
tients attending the urology clinic from April 2015 to
April 2020 abiding by the study criteria including 148
women and 137 men.

The study was made cross-sectional with a retro-
spective review of data from prospectively enrolled
patients. The study registered 154 people with OAB
diagnosis and 131 people as controls. OAB diagnosis
used urgency and increased urination frequency ac-
companied or not by urine leakage as criteria (1). The
laboratory tests of the patients were collected at the
first meeting. This diagnosis was used after excluding
other underlying pathologies like UTIL. If there were
an underlying cause like UTI, the patient would be as-
sessed after the treatment. Patients were assessed by an
expert on this topic and prospectively registered. The
control group was formed from the relatives of the pa-
tients who have any known complaint. The study was
conducted in adherence to the Declaration of Helsinki.
The study protocol was approved by a local ethics com-
mittee (Ordu University Clinical Research Ethics Com-
mittee, Approval Number: 2021/54, Date: 2021/03/04).

Diabetes mellitus, presence of systemic infection,
chronic urinary tract infection, bladder stones, bladder
cancer, neurologic diseases, and other situations that
may cause OAB symptoms were used as exclusion cri-
teria. Additionally, patients with surgical histories due
to urinary incontinence or any other pelvic pathology
were not included in the study. Patients with renal fail-
ure, lymphoma-myeloproliferative and hemolytic dis-
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eases that may affect blood values were excluded from
the study. Patient age, body mass index (BMI), waist
circumference, OAB survey form, quality of life score
(QoL), urinary complaints, and comorbid diseases
were recorded. The forms used in the study were filled
by the patient. OAB form consists of 8 questions. For
each question, the patient gives points between 0-5.
The total score is obtained by adding the points giv-
en to the questions (2 points added for men). Above 8
points is considered significant. For QoL, the 8th ques-
tion of the IPSS inquiry form was used. Likewise, it was
scored between 0 and 5. Serum c-reactive proteins and
erythrocyte sedimentation rate results were recorded.

Statistical Analysis

Parameters with normal distribution are given as
mean + SD, and parameters without normal distribu-
tion are given as median * interquartile range (IQR).
The Kolmogorov-Smirnov test was used to examine
the normal distribution of data. To compare the group
differences, a student t-test for parametric data analysis
and a Mann-Whitney-U test for nonparametric data.
Correlation analysis used the Pearson test for paramet-
ric data and the Spearman chi-square test for nonpara-
metric data. All statistical analyses were performed

Table 1. Distribution of demographic characteristics

with the “SPSS for Windows version 20.0” program. P
values <.05 were accepted as significant.

RESULTS

The study registered a total of 285 people, with 148
(51.9%) females and 137 (48.1%) males. The control
group included 131 patients (46%) and the OAB group
included 154 patients (54%). The control group com-
prised 58 women (44.3%) and 73 men (55.7%), while the
OAB group comprised 90 women (58.4%) and 64 men
(41.6%) (p=0.017). The mean ages in the groups were
60.97+12.29 years in the OAB group and 56.09+8.71
years in the control group (p=0.001). When groups
are compared in terms of body weight, values were
82.49+14.76 and 81.02+14.63 kg in group 1 and group
2, respectively (p=0.408). In terms of BMI, values were
30.81+5.49 and 29.47+5.21, respectively (p=0.039).
There were no significant differences identified be-
tween the groups in terms of comorbid diseases such
as hypertension, heart disease, and diabetes (Table 1).

Comparing the groups by CRP levels, the observed
values were 0.28 [0.54] in the OAB group and 0.17
[0.22] mg/dL in the control group (p= 0.047). The dis-
tribution of ESR in the groups was 19 [30.5] and 12.5
[13] mm/h, respectively (p= 0.004) (Table 2).

Groups
Characteristics P-value
OAB (Group 1) Control (Group 2)

Age (year) 60.9+£12.2* 56.09+8.7° 0.001*
Body weight (kg) 82.4+14.7° 81.03+14.6" 0.408
BMI (kg/height? 30.8+ 5.4* 29.4+ 5.2* 0.039*
Hypertension n (%)° 86 (56.6) 62 (47.7) 0.136
Dyslipidemia n (%)° 90 (60.4) 83 (64.8) 0.447
Heart disease n (%)° 33 (22.1) 19 (14.6) 0.107
Diabetes n (%)® 53 (34.9) 35 (26.9) 0.151
Neurologic disease n (%)® 20 (513.4) 13 (10) 0.377
Pulmonary disease n (%)" 22 (14.9) 10 (7.7) 0.062
Psychological problems n (%)® 41 (27.3) 35 (26.9) 0.939

*=mean + SD, Y Within grup,

* = Statistically significant (Student’s t-test)
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Table 2. Comparison of urinary complaints and inflammatory parameters in the groups

LUTS Group
Features p-value
OAB (Group 1) Control (Group 2)
CRP mg/dl 0.28 [0.54]* 0.17 [0.22]° 0.047*
ESR mm/h 19 [30.5]* 12.5 [13]? 0.004*
Frequency of daytime urination 8 [5]* 4 [4]* <.001%
Frequency of nighttime urination 4[4]* 1[1]* <.001*
Urine leakage n (%) 106 (99.1) 1(0.9) <.001*
OAB total score 14[6]* 6[7]? <.001*
QoL score 1[3]* 0[1]? <.001*

a= median [IQR], * = Statistically significant (Mann- Whitney U testi)

DISCUSSION

This study aimed to investigate whether there
is a correlation between inflammatory parame-
ters associated with many pathologies and OAB
or not. The results of the study identified an asso-
ciation of OAB with CRP and ESR indicating that
OAB is associated with the inflammatory process.

Epidemiological studies showed that urinary com-
plaints including OAB increase with age in men and
women (9). Consistent with the literature, our study re-
sults indicate that the incidence was increased in both
genders by age and OAB patients had higher mean
age compared to the control group. The daily life of
patients is negatively affected and these problems in-
clude embarrassment, disrupted social relationships,
sexual problems, and psychological problems (10).

The underlying cause has not been discovered ex-
actly. Obesity is among the most frequently blamed
causes. Lawrence et al. reported that OAB incidence
increased by 2 times in obese women compared to
non-obese women (11). Somestudies have found
a link between obesity and OAB (12). Our results
showed that the BMI in the OAB group was in-
creased compared to the control group, compatible
with the literature. The mechanism by which obe-
sity causes urinary complaints has not been defin-
itively revealed. In these patients, the commonly
observed metabolic syndrome and related inflam-
matory process may trigger OAB development (13).

The present study showed that CRP and ESR in-
crease in OAB patients compared to the control group
indicating an inflammatory process as the basis of
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this disease. One probable reason for diagnosing this
disease may be that there is no specific indication or
diagnostic test for this disease. In other words, the
existing inflammatory process may be missed. These
patients visit the hospital with similar complaints and
suffer from diseases such as UTI and bladder cancer
including urgency and frequent urination. Diagnosis
is made by excluding underlying pathologies. In our
current practice, UTI diagnosis uses mid-flow urine
cultures frequently, and >105 CFU/ml proliferation in
these cultures which is accepted as significant. This test
involves questions about the efficacy to show bacteria
existing in the urinary tract. In a similar study by Khas-
riya et al,, it was observed that patients with chronic
urinary tract complaints for 3 years. The study found
a presence of bacteria with intracellular colonization
which could not be observed by classic tests. These
bacteria only proliferated in sediment cultures includ-
ing urothelial cells. They recommended the need for
a threshold value of >102 CFU/ml for the identifica-
tion of infection (5). This result indicates that the urine
analysis routinely used for patients with urinary com-
plaints is not adequate. These results were supported by
Walsh et al. who reported that low-count bacteriuria
frequency increased in OAB patients and that the exist-
ing infection in these patients may be overlooked due
to the threshold value (14). A study observed more fre-
quent microscopic pyuria and infected urothelial cell
numbers that may be related to urinary symptoms in
OAB patients compared to a control group (15). There
is other evidence showing difficulties experienced in
detecting the existing infection in this patient group.
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A study administered combined antibiotic therapy in-
cluding gram-negative and gram-positive bacteria to
OAB patients and reported improved perceptions relat-
ed to symptoms and bladder problems in patients after
treatment (6). In OAB patients, the occurrence of low
cystometric volumes may be related to increased blad-
der afferent sensitivity causing bladder fullness and ur-
gency feeling (16). Proinflammatory agents occurring
during inflammation may directly sensitize the afferent
nerve endings (17). A study by Furuta et al. showed
increased proinflammatory mediators in OAB patients
(18). Neonatal bladder inflammation induced in rats
resulted in OAB-like excessive response to inflamma-
tory stimuli in adults (19). In recent times, the observa-
tion of specific microbiome presence in the bladder, as
in the intestines, supports the information above. An
association was reported between the known pathol-
ogy of irritable bowel syndrome (IBS) and disrupted
intestinal flora (20). This association may be present in
the bladder with chronic urologic diseases like OAB. A
study on this topic compared OAB and IC patients with
known chronic bladder disease with a control group.
The results of the study reported that there was variabil-
ity in the bladder microbiome of patients and that OAB
and IC patients had reduced lactobacilli numbers com-
pared to the control group (21). The deficiency of Lac-
tobacillus acidophilus was associated with an increased
interstitial cystitis symptom score index and high pain
score (22). Another study supporting this reported
more frequent observation of the significant urinary
pathogen of Proteus in lower urinary tract symptoms
and OAB patients compared to a control group (5).

Briefly, the close association between inflamma-
tion and OAB is observed. The use of some markers
to show this inflammatory process may contribute to
diagnosis and treatment stages. When there is acute
or chronic inflammation in any area of the body, in-
flammatory agents like interleukin-6 increase in blood.
The liver releases acute phase proteins like CRP into
the blood in response to this inflammatory materi-
al (7). Measurement of this material in serum pro-
vides important information related to inflammation.

CRP and ESR have frequently used laboratory tests
for systemic inflammatory diseases (23). They provide
important information to monitor the inflammatory

process. There are limited studies investigating the as-
sociation between systemic inflammatory markers like
CRP and ESR with OAB. Although some studies have
investigated the relationship between mainly CRP with
OAB has been investigated, there is no study related
to ESR to the best of our knowledge. Therefore, more
studies are needed to uncover the uncertainty about
this topic. In this sense, this study aims to bridge this
research gap by examining the systemic dimension
of the relationship between OAB and inflammation.

CRP may be considered response or defense of the
body against inflammatory agents. CRP is frequently
used as a marker for acute and chronic inflammato-
ry diseases. It begins to increase 4 hours after injury
and peaks within 24-72 hours. Studies associated CPR
with many pathologies with an inflammation back-
ground. In a study we performed, it was identified to
be associated with PSA (24). Apart from this, associ-
ations with cancer and cardiovascular diseases were
shown (25). More interestingly, an association between
CRP with urinary symptoms, including storage symp-
toms especially, was reported. A study on this topic
reported a correlation between increased CPR levels
with storage symptoms in males over 40 years (8). A
study by Kupelian et al. supports this result. In this
study, the correlation between storage symptoms with
CRP was illustrated for both men and women (26).

ESR is an acute phase reactant used for a long time
as a marker. Proteins like increased fibrinogen, clot-
ting proteins, and alpha globulin determine the sedi-
mentation rate during inflammation. Compared with
ESR, CRP is a more sensitive and specific marker (27).
However, ESR is known to be more effective in some
situations, like low-level bone and joint infections
(28). Many studies investigated its diagnostic perfor-
mance. Most studies come from orthopedic surgeons.
Hanada et al. compared ESR and CRP levels in osteo-
arthritic cases considered to involve background in-
flammation with a control group. Increased ESR and
CRP levels were reported in the arthritis group (29).
A meta-analysis investigated the specificity and sen-
sitivity of ESR and CRP for orthopedic infections. In
this study, values were 78% and 68% for ESR and 79%
and 70% for CRP, respectively (23). It was reported
they were beneficial for inflammatory processes in
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this study. To the best of our knowledge, the correla-
tion between ESR and OAB has not been investigated.

This study has the feature of being the first study
investigating OAB with both CRP and ESR. The results
of the study identified an association of OAB with CRP
and ESR. These results show that the inflammatory
process may be effective in the initiation or worsen-
ing of OAB disease. Overactive bladder is a pathology
encompassing very complicated processes involving
bladder urothelium, bladder sensory nerves, and the
central nervous system. The pathology causing this
disease has not been explained to date. It is important
to identify the underlying causes in terms of revealing
safer and more effective treatment choices. Infection
beginning in the urothelium causes increased urothe-
lial permeability and may cause proinflammatory
matter in urine and the environment to pass into the
detrusor. Thus, excess stimulation of sensory nerves
found in the detrusor may cause OAB symptoms.

Some limitations need to be reported. First, this
study is retrospective in nature. Next, CRP and ESR
values were only measured once, and results obtained at
different times are not known. Finally, variations after
treatment are not known. However, the present study is
one of the few studies assessing CRP and ESR together
in OAB patients to the best knowledge. Further, the
results were reflected in clinical practice and registra-
tion of adequate numbers by an expert in this topic.

CONCLUSION

This study provides a piece of evidence supporting
the association between OAB and the inflammatory
process. It was observed that there was a slight increase
in CRP and ESR levels in OAB patients compared to
the control group. These results show that the basis of
this disease is the inflammatory process.
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