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The relationship between neuropathic pain
and lower urinary tract symptom scores
in patients with primary Sjogren’s syndrome
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Abstract

Objective To evaluate the effect of neuropathic pain on lower urinary tract symptoms (LUTS) scores in patients with
primary Sjogren’s syndrome (pSS).

Methods Seventy-two patients diagnosed with pSS were included in the study. The patients with pSS were divided
into two groups according to the presence/absence of neuropathic pain. The Leeds Assessment of Neuropathic
Symptoms and Signs (LANSS) questionnaire was recorded assess neuropathic pain. LUTS was evaluated using the
International Prostate Symptom Score (IPSS), International Incontinence Consultation Questionnaire Short Form
(ICIQ-SF) and Overactive Bladder Questionnaire (OAB-VS8).

Results The mean age of the patients was 52.4 +11.2 years. Neuropathic pain was recorded in 21 (29.2%) patients.
Among the patients, the number of patients with mild symptoms was recorded as 41 (56.9%), moderate symptoms
in 25 (34.7%), and severe symptoms in 6 (8.3%) according to IPSS. IPSS and IPSS voiding subscores were statistically
significantly higher in patients with neuropathic pain than non-neuropathic pain group (p=0.035; p=0.001,
respectively). Although ICIQ-SF, OAB-V8 and IPSS storage subscores were found to be higher in patients with
neuropathic pain group, there was no statistically significant difference between the groups (p=0.299; p=0.283;
p=0.237, respectively).

Conclusion Neuropathic pain concomitant with PSS patients may negatively affect bladder voiding functions.
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Introduction

Primary Sjogren’s syndrome (pSS) is a rheumatic disor-
der characterised by lymphocytic infiltration and exo-
crine insufficiency of salivary and lacrimal glands and
frequently described by extraglandular attributes, such
as renal tubular acidosis, interstitial nephritis, peripheral
neuropathy, and palpable purpura [1]. It has been noted
that affect 0.9-6 per thousand individuals, diagnosed
4th-5th decades of life and women are affected more fre-
quently than men [2].

Around half of patients cultivate extraglandular mani-
festations [3], also bladder disorders could appear in
pSS patients [4]. Lower urinary tract symptoms (LUTS)
include symptoms of urinary frequency, urgency, noc-
turia and urinary incontinence (UI) [5]. Several studies
have found an association between increased severity
of LUTS for pSS compared with control populations [6,
7]. It has been suggested that autoantibodies bind to the
M3 muscarinic receptor in the bladder, causing detrusor
smooth muscle contraction and exocrine dysfunction in
patients with pSS [8].

Neuropathic involvement is another extraglandular
manifestations in pSS. The frequency of neuropathic
symptoms is estimated to be approximately 8.5-70%
among pSS patients [9]. In recent studies, the increase
in the frequency of neuropathic pain among pSS is note-
able [10, 11]. Pure sensory neuropathies even, more
frequently, small fiber neuropathies (SFN) might be
responsible for neuropathic pain in pSS [12]. The pSS has
an crucial role in the etiology of SEN [13]. SEN occurs
with the involvement of thinly myelinated A-delta and
unmyelinated C fibers [14]. SEFN may leading cause of
pSS-related bladder disorders.

Both overactive bladder (OAB) and underactive blad-
der (UAB) can lead to LUTS. The etiopathogenesis of
these conditions involves myogenic, neurogenic and idio-
pathic factors [15, 16]. It is well established that the phys-
iological contraction of the detrusor muscle is mediated
by the M3 muscarinic receptor, and myogenic causes are
thought to be related to this pathway [17, 18]. The affer-
ent pathways of the bladder, which include thinly myelin-
ated A-delta and unmyelinated C fibers, play crucial roles
in bladder sensation and reflexive contraction. Dysfunc-
tion in these afferent pathways has been implicated in
both OAB and UAB [15, 16]. Given this, we hypothesized
that neuropathic pain in Sjogren’s syndrome patients
might affect A-delta and unmyelinated C fibers, thereby
triggering LUTS.

There is a notable paucity of studies investigating pSS-
related bladder disorders. Also, no previous study has
evaluated the association of neuropathic pain with symp-
toms of LUTS in patients with pSS. The primary aim of
this paper is to explore the relationship between LUTS
with neuropathic pain in pSS patients.
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Materials and methods

Cohort

This single-centred study was approved by the Institu-
tional Review Board of the Ethics Committee of Sakarya
University (approval number: E-71522473-050.01.04-
194545-320). All included patients provided written
informed consent. All procedures performed in studies
involving human participants were in accordance with
the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki decla-
ration and its later amendments or comparable ethical
standards.

Data were collected from 82 patients diagnosed with
pSS followed in the rheumatology outpatient clinic at
our institution between December 2021 and November
2023. Baseline characteristics and laboratory data, such
as age, gender, body mass index (BMI), Leeds Assess-
ment of Neuropathic Symptoms and Signs (LANSS),
International Prostate Symptom Score (IPSS), Interna-
tional Consultation on Incontinence Questionnaire Short
Form (ICIQ-SF) and Overactive bladder questionnaire
(OAB-V8) scores were recorded. Three male patients
were excluded the study considering the possible effects
of infra-vesical obstruction on LUTS. Seven patients who
had undergone cystoscopy due to LUTS within the last 3
months, tested urine analysis positive for nitrite and had
bacterial growth in urine culture, and/or lacked LANSS
and IPSS scores were excluded from the study. The
remaining 72 female patients were included the study.
To investigate the effects of neuropathic pain on LUTS,
patients were divided into two groups: neuropathic pain
and non-neuropathic pain. Figure 1 displays an overview
of the patient selection and stratification process in this
study.

Symptom score questionnaires
LANSS is 7-item pain scale used to identify patients with
neuropathic pain. Five items are scored based on symp-
tom inquiry and two items are scored based on the pres-
ence of clinical symptoms. The LANSS scoring system
combines patient-reported symptoms and clinical signs,
with a total possible score of 24. Patients with LANSS
scores of >12 were included in the neuropathic pain
group, as a score of >12 is indicative of neuropathic pain
mechanisms [19]. In our study, we used this threshold
to categorize patients into neuropathic and non-neuro-
pathic pain groups, allowing us to investigate the associa-
tion between neuropathic pain and LUTS more precisely.
The IPSS is an eight-item questionnaire, consisting of
seven symptom questions [20]. The IPSS questionnaire
evaluating frequency, nocturia, urgency, intermittency,
incomplete voiding, weak urine flow, and hesitancy uri-
nation. Each question can be scored between 0 and 5 and
the total score can be 35. The IPSS score is categorised
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Fig. 1 Flowchart of the patient selection and grouping process in this study

as asymptomatic (0 points), mild (1-7 points), moderate
(8—19 points), and severe (20—35 points) [20].

The IPSS is divided into two components: the voiding
symptom subscore and the storage symptom subscore.
The voiding symptom subscore is calculated by adding
responses to question 1 (incomplete emptying), question
3 (intermittency), question 5 (weak stream), and question
6 (straining to urinate). In contrast, the storage symptom
subscore combines responses to question 2 (frequency),
question 4 (urgency), and question 7 (nocturia). These
subscores are useful for assessing symptom severity and
tracking treatment outcomes [21].

The OAB-V8 questionnaire is with 8 questions, and
each question includes severity of complaint; not at all
(0); a little bit (1); somewhat (2); quite a bit (3), a great
deal (4) and a very great deal (5) [22]. The total score can
vary between 0 and 40. A score of >8 is considered a sign
of OAB [23]. The ICIQ-SF questionnaire inquirys urinary
frequency or urinary leakage, amount of urinary leakage,
type of urinary incontinence and its effects on quality of
life. The maximum total score is 21. An increase in score
indicates higher symptomatology [24].

Neuropathic pain

Neuropathic pain has been defined by the International
Association for the Study of Pain (IASP) as ‘pain caused
by a lesion or disease of the somatosensory nervous sys-
tem’ Neuropathic pain is not a diagnosis but a clinical
description that requires a demonstrable lesion or a dis-
ease that meets established neurological diagnostic crite-
ria [25]. The fact that it is a clinical description and the

lack of biomarkers for neuropathic pain make diagnosis
challenging. Surveys using pain descriptors such as burn-
ing, electric shocks, tingling, stabbing, pricking, numb-
ness, and itching have been developed and validated.
Examples of these validated questionnaires include the
LANSS, the Neuropathic Pain Questionnaire (NPQ), the
Douleur Neuropathique 4 (DN4), PainDetect, and ID
Pain. Two of these tools, LANSS and DN4, incorporate
a brief sensory examination [26]. In our study, we pre-
ferred to use the LANSS due to its inclusion of a sensory
examination.

Statistical analysis

For continuous variables, normality criteria evaluated
using Kolmogorov-Smirnov test. In cases where nor-
mality criteria not existed the Mann—Whitney U test
was performed and used median (IQR: Interquartile
range) for variables. Significance tests used to examine
patients with and without LANSS score positive were the
Mann-Whitney U for continuous variables. Data man-
agement and analysis were performed using SPSS (ver-
sion 26, Chicago, IL, USA). All tests were 2-sided, with
a p-value<0.05 was considered statistically significant.
Further, independent predictors for LUTS patients over
50 years of age was evaluated using multivariate linear
and logistic regression analyses.

Results

Cohort

A total of 72 female patients were included in this study.
The mean age of the patients was 52.4+11.2 years. Mean
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Table 1 LANSS, IPSS, ICIQ-SF and OAB-V8 scores of patients
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Table 3 Multivariate analysis of multiple factors potentially

Median (IQR) affecting LUTS for in pSS patients above 50 years of age
LANSS 8(12) Variable OR (95% ClI) p value
IPSS (10) Age 1.032 (0.980-1.086) 0.231
IPSS voiding symptom subscore 1(3) BMI 1.038 (0.956-1.127) 0374
IPSS storage symptom subscore 4(7) Smoking 0.997 (0.310-3.205) 0.997
ICIQ-SF (8) Hypertension 0.579 (0.143-2.349) 0444
OAB-V8 9(13) Diabetes mellitus 0.369 (0.069-1.967) 0.243
ICIQ-SF: International Consultation on Incontinence Questionnaire Short Form, Hydroxychloroquine taking 0.868 (0.252-2.994) 0.822
IPSS: International Prostate Symptom Score, IQR: Interquartille Range, LANSS: Nitrite-positive urine (ref. presence) 2670 (0471-15.117) 0267

Leeds Assessment of Neuropathic Symptoms and Signs, OAB-V8: Overactive
bladder questionnaire

Table 2 Symptom scores of the patient cohort with and without
neuropathic pain

Neuropathic  Non-neuro- p
pain patients  pathic pain value”
(n=21) (Me- patients (n=51)
dian, IQR) (Median, IQR)
IPSS 11 (14) 5(9) 0.035
IPSS voiding symptom 3(8) 0(2) 0.001
subscore
IPSS storage symptom 7(9) 4 (6) 0.237
subscore
ICIQ-SF 4 (8) 1(7) 0.299
OAB-V8 10 (12) 9(11) 0.283

*Mann Whitney-U test, ICIQ-SF: International Consultation on Incontinence
Questionnaire Short Form, IPSS: International Prostate Symptom Score, IQR:
Interquartille Range, OAB-V8: Overactive bladder questionnaire

BMI was 29.31%£6.58. The median LANSS score of the
pSS patients was 8 (IQR 12) and, overall prevalence of
LANSS score positive (=12 points) within the popula-
tion in the current study was 21 of 72 (29.2%). No CNS
involvement was observed in any of the patients. The
median IPSS score of the cohort was 6 (IQR 10). Forty-
one patients (56.9%) with an IPSS score were below 8, 25
patients (34.7%) were between 7 and 20, 6 patients were
(8.3%) 20 and above. Median LANSS, IPSS, ICIQ-SF and
OAB-V8 median scores are shown in Table 1.

Relationship between neuropathic pain group and
questionnaire forms

Twenty-one patients had LANSS score>12 and they
were included neuropathic pain group. When the ques-
tionnaire forms were evaluated, there was a significant
difference in IPSS and IPSS voiding symptom subscore
between the groups. IPSS and IPSS voiding symptom
subscore were higher in the neuropathic pain group.
However, no significant difference was found between
the groups with other symptom scores. The results of the
statistical analysis are presented in Table 2.

In patients above 50 years of age, LUTS might be
affected by many factors such as age, BMI, smoking,
hypertension, diabetes mellitus and taking hydroxychlo-
roquine. These parameters were examined using mul-
tivariate analysis among pSS patients whose IPSS score

over 7. There was no evidence that these parameters has
an influence on LUTS (Table 3).

Discussion

A systematic literature review concluded that the preva-
lence of neuropathic pain in the general population was
6.9-10% [27]. In a study investigating the frequency
of neuropathic pain among pSS patients, Segal et al.
reported that seropositive pSS patients had %36, sero-
negative pSS patients had %40 neuropathic pain [10].
In addition, Yolcu et al. reported the presence of neuro-
pathic pain in 36% of 36 pSS patients [28]. In our study,
we found that neuropathic pain in our cohort was 29.2%,
which is almost similar to prior studies in the literature.

Neuropathic pain associated with peripheral nerve
involvement can be occurred by means of various mecha-
nisms [29, 30]. Abnormal or hyperactivity of SEN noci-
ceptive thin myelinated (A delta) and unmyelinated (C)
fibers may cause neuropathic pain [31]. Additionally, it
has been thought that nociplastic pain might be a compo-
nent of neuropathic pain or a distinct entity [32]. Neuro-
pathic pain is occurred with central sensitization results
from reorganization (plasticity), sensitization (hyperex-
citability), or reduced inhibition of nociceptive neurons
in the central nervous system by NMDA receptor acti-
vation [29]. Fibromyalgia pain may also be secondary to
central sensitization (nociplastic pain) [33].

Neuropathic pain can typically present as continuous
pain (burning, squeezing, pressure), paroxysmal pain
(sensations resembling electric shocks or stabbing pain),
triggered pain (allodynia), or paresthetic and dysesthetic
sensations (tingling, prickling). Due to the heterogeneity
of neuropathic pain, the underlying mechanisms remain
unclear. Continuous pain has been associated with both
peripheral and central mechanisms, and may be related
to the activation of C nociceptor axons in the skin or
central hyperactivity resulting from deafferentation [34,
35]. On the other hand, paroxysmal pain originates from
peripheral hyperexcitable nociceptive fibers [36]. Allo-
dynia can also arise as a result of central sensitization
[37].

Neuropathic complaints are prominent in the pres-
ence of SEN in pSS and non-pSS patients [38-40].



Erdik et al. BMC Urology (2024) 24:257

However, neuropathic symptoms (such as pricking, tin-
gling, numbness, itching, burning sensations, and electric
shocks) could not be differentiated in 30 patients with
pSS, regardless of the presence or absence of SEN [40].
A deeper understanding of neuropathic and nociplastic
pain might be important in terms of additional symp-
toms such as urological complaints accompanying in pSS.

LUTS is a description rather than a diagnosis. Voiding
and storage symptoms are evaluated by means of some
questionnaire forms [41]. For example, LUTS are evalu-
ated with the IPSS form. Three questions in the IPSS
form assess storage (frequency, urgency, and nocturia)
and four questions assess voiding symptoms (intermit-
tency, incomplete voiding, weak urine flow, and hesitant
urination). The OAB-V8 questionnaire form can be used
to inquire about OAB symptoms. In addition, urination
frequency, amount and quality of life are inquired with
the ICIQ-SF questionnaire form. While storage com-
plaints may indicate conditions such as OAB and/or
detrusor overactivity, voiding complaints may suggest
detrusor underactivity and/or bladder outlet obstruction
[16].

A cohort study has found an increased risk of OAB and
bladder pain syndrome/interstitial cystitis in patients
with pSS [42]. In the etiology of bladder pain syndrome/
interstitial cystitis, dysfunction of the bladder urothe-
lium, neurogenic inflammation, and neuropathic pain are
discussed. Neurogenic inflammation occurs due to the
release of inflammatory mediators by afferent neurons,
creating a cycle in which activated inflammatory cells
stimulate neurons, leading to increased sensitivity and
subsequent release of more inflammatory mediators.

In reviewing the literature, it can be seen that studies
conducted to determine the prevalence of LUTS in pSS
patients are reported in a wide range. Haarala et al. anal-
ysed the data from 36 pSS patients and reported that the
frequency of severe LUTS 14% among in pSS patients
[43]. In a study including 21 secondary SS patients,
severe LUTS was reported in 19% [44]. Another study
conducted with 71 pSS patients, showed that the rate of
severe LUTS was 61% [6]. The current study found that
the prevalence of moderate and severe LUTS in pSS
patients was 43.1%. The difference of prevalence rates
may be explained due to the various in the number of
patients in the studies.

In this study, patients with pSS were divided into two
sub-groups according to the presence/absence of neu-
ropathic pain. IPSS and IPSS voiding subscores of neu-
ropathic pain group were significantly higher than
non-neuropathic pain group. IPSS storage, OAB-V8
and ICIQ-SF scores were higher in the neuropathic
pain group, although there was no statistically signifi-
cant difference. These results suggest that the presence
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of neuropathic pain in pSS may be related to detrusor
underactivity and/or bladder outlet obstruction.

In our study, 43 patients (59.7%) were postmenopausal.
The median IPSS score for premenopausal patients was
5 (IQR 11), compared to 7 (IQR 10) for postmenopausal
patients. However, there were no statistically significant
differences between these two groups in terms of IPSS or
its subgroups. Additionally, out of 56 patients questioned
about vaginal dryness, 26 (46.4%) reported experiencing
it. The median IPSS score for patients without vaginal
dryness was 4.5 (IQR 9), while those with vaginal dryness
had a median IPSS score of 6.5 (IQR 12). Again, no statis-
tically significant differences were observed in IPSS or its
subgroups between these two groups. While hormonal
changes, particularly postmenopausal atrophic changes,
are discussed in the literature as potential contributors
to LUTS [45], our findings did not support a significant
impact in this cohort. This suggests that factors other
than hormonal alterations might play a more prominent
role in the development of LUTS in pSS patients. Further
studies with larger populations may be needed to explore
this relationship more thoroughly.

In a study conducted with type 2 diabetic patients, it
has revealed that detrusor underactivity was associ-
ated with A-delta and C-fiber bladder afferent pathways,
which are among the neuropathic pain pathways [46].
The prevalence of SEN is approximately 52.95 per 100,000
population, with diabetes and idiopathic origins being
the most common etiologies. Symptoms often present in
a length-dependent pattern and include dysesthesia, allo-
dynia, pain, burning sensations, and coldness. Additional
autonomic features, affecting urinary, gastrointestinal or
cardiovascular systems, are common but often poorly
documented [47]. SEN is diagnosed based on intraepi-
dermal nerve fiber density, quantitative sensory and auto-
nomic tests, alongside normal nerve conduction studies
[47]. In another study with 51 patients among chronic
pelvic pain suggested that detrusor underactivity and/or
bladder outlet obstruction may be associated with SFN
[48]. In a study involving 39 patients, where skin punch
biopsies were performed to detect SEN positivity, SEN
positivity was found in 64% of the patients [49]. Patients
reported a combination of pain characteristics, including
pain when the bladder is full, urethral pain during and
after urination, pain on the vulvar or scrotal surface, and
deep pain in the vagina, penis, or rectum during sexual
activity or at rest [49]. On the other hand, Tarhan et al.
found the OAB-V8 score to be 56% positive (>8 points)
in 50 pSS patients and stated that the frequency of OAB
was high in pSS [4]. In this study, OAB-V8 positivity was
found 54.2% among 72 pSS patients.
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Limitations of the study

The current study has several limitations. First, there
is no healthy control group included. Second, it is pos-
sible that the amount and type of fluid ingested by pSS
patients could be contribute for their LUTS. However, we
were unable to record the amount of fluid intake or caf-
feine consumption by the patients. Finally, the evaluation
of patients with LUTS and neuropathic pain symptoms
was limited to symptom score questionnaires, and no
invasive procedures were performed.

Conclusion

These findings suggest a potential association between
LUTS in pSS and neuropathic pain. It appears that, when
considering the IPSS subgroups, OAB-V8, and ICIQ-SE,
neuropathic pain may have a more pronounced impact
on bladder voiding functions compared to bladder stor-
age functions. This study represents an initial attempt to
provide evidence that neuropathic pain could negatively
influence bladder voiding functions in pSS patients. How-
ever, further research is needed to gain a deeper under-
standing of the underlying mechanisms of neuropathic
pain associated with LUTS in this patient population.

Abbreviations

BMI Body mass index

DN4 Douleur Neuropathique 4

ICIQ-SF Intemational Consultation on Incontinence Questionnaire Short
Form

IPSS International Prostate Symptom Score

LANSS Leeds Assessment of Neuropathic Symptoms and Signs

LUTS Lower urinary tract symptoms

NPQ Neuropathic Pain Questionnaire

OAB Overactive bladder

OAB-V8  Overactive bladder questionnaire

pSS Primary Sjogren’s syndrome

SFN Small fiber neuropathies

UAB Underactive bladder

Ul Urinary incontinence
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