
European Journal of Therapeutics
pISSN: 2564-7784
eISSN: 2564-7040

Eur J Ther. 2026;32(4):379–387.
https://doi.org/10.58600/eurjther2883

Original Research

379

ABSTRACT
Objective: Chronic kidney disease (CKD) is associated with numerous systemic complications. 
Neuropathic pain is a significant neurological problem that affects quality of life. Neuropathic 
pain is an understudied complication in CKD patients undergoing hemodialysis treatment. In our 
study, we aimed to evaluate the prevalence of neuropathic pain in hemodialysis patients and the 
associated risk factors.
Methods: This cross-sectional study was carried out at Ankara Etlik City Hospital between 
January and December 2024. We enrolled 141 adult patients who had been on maintenance 
hemodialysis for at least six months. Neuropathic pain was screened using the Leeds Assessment 
of Neuropathic Symptoms and Signs (LANSS) scale, with a cutoff score of ≥12 indicating 
neuropathic pain. Information on sociodemographic profile, clinical characteristics, dialysis 
duration, duration of chronic kidney disease, comorbid conditions, and lifestyle habits was 
systematically recorded. A multivariable logistic regression model was constructed to identify 
factors independently associated with the presence of neuropathic pain.
Results: Neuropathic pain according to the LANSS scale was identified in 70 patients (49.6%). 
Patients with neuropathic pain had significantly longer hemodialysis duration (median 96 vs. 
14 months, p < 0.001) and CKD duration (median 144 vs. 48 months, p < 0.001). Polypharmacy 
(67.1% vs. 39.4%, p = 0.001) and current smoking (40.0% vs. 16.9%, p = 0.002) were more common 
in the neuropathic pain group. Multivariate analysis revealed prolonged hemodialysis duration 
(OR 1.151, 95% CI 1.063–1.247, p < 0.001), longer CKD duration (OR 1.032, 95% CI 1.003–1.062, 
p = 0.047), polypharmacy (OR 9.06, 95% CI 5.536–15.322, p = 0.010), and smoking (OR 2.359, 
95% CI 1.159–3.494, p = 0.024) as independent predictors.
Conclusion: Neuropathic pain is highly prevalent among hemodialysis patients and is strongly 
associated with longer disease and treatment duration, polypharmacy, and smoking. Routine 
screening for neuropathic pain, which negatively impacts quality of life and clinical outcomes, 
should focus on modifiable risk factors such as careful medication management and smoking 
cessation.
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Main Points

•	 Neuropathic pain was detected in nearly half (49.6%) 
of hemodialysis patients, and importantly, these 
patients were not receiving treatment.

•	 Duration in hemodialysis, chronic kidney disease, 
polypharmacy, and smoking were identified as 
independent predictors of neuropathic pain.

•	 Unlike the general population, neuropathic pain 
in hemodialysis patients was not associated with 
diabetes mellitus, hypertension, or other common 
comorbidities, suggesting a predominant uremic 
etiology.

•	 Routine neuropathic pain screening, rational 
medication use, and smoking cessation should be 
integrated into standard hemodialysis care to improve 
quality of life and outcomes.

INTRODUCTION
Chronic kidney disease (CKD) is a health problem that seriously 
threatens public health worldwide and significantly affects 
quality of life. In end-stage renal disease, the final stage of 
CKD, renal replacement therapy is essential for sustaining life, 
and hemodialysis (HD), one of the treatment options, is widely 
preferred among patients [1]. Patients undergoing HD not only 
face kidney function loss but also numerous symptoms and 
complications that reduce their quality of life [2]. One such 
complication is neuropathic pain [3].

Neuropathic pain is a pain that occurs in the somatosensory 
nervous system due to different etiological causes and 
manifests itself with disturbing symptoms such as burning, 
tingling, freezing, electric shock, and numbness [4]. In 
patients receiving maintenance hemodialysis, neuropathic 
pain can arise via multiple pathways, including uremic distal 
symmetric polyneuropathy, diabetic neuropathy, dialysis-
related amyloidosis, entrapment neuropathies such as carpal 
tunnel, small-fiber involvement, and ischemic or metabolic 
injury related to persistent uremia. Reported prevalence of 
peripheral neuropathy in hemodialysis varies widely, ranging 
from approximately 30% to 70%, a variation that largely reflects 
differences in diagnostic approaches, particularly the use of 
symptom-based screening tools versus electrophysiological 
methods such as nerve conduction studies, as well as differences 

in patient populations [5,6]. Neuropathic pain is frequently 
observed in patients with CKD but is often underdiagnosed. This 
condition is clinically important because it is closely associated 
with patients’ quality of life and overall clinical outcomes [7-9]. 
Several studies have shown that chronic renal failure and HD 
duration are associated with neuropathic pain [10,11]. However, 
there are also studies reporting that certain sociodemographic 
factors, diabetes mellitus, malignancies, certain medications, 
alcohol, and smoking may be associated with neuropathic pain 
[12,13].

Our aim was to determine the prevalence of neuropathic pain 
and associated risk factors in CKD patients undergoing HD 
treatment. We believe that identifying risk factors associated 
with neuropathic pain will be helpful in the early diagnosis and 
treatment of this important complication of CKD, which has 
important clinical consequences.

MATERIALS AND METHODS
Ethical Approval
The study was carried out in accordance with the principles of 
the Declaration of Helsinki. Ethical approval was granted by 
the Ankara Etlik City Hospital Scientific Research Evaluation 
and Ethics Committee (Decision No: AEŞH-BADEK-2024-067, 
Date: March 20, 2024). All participants gave written informed 
consent prior to enrolment in the study. Patient confidentiality 
was protected by removing all identifiable personal information 
from the collected data and manuscripts. The original consent 
forms are retained by the authors and are available for review 
upon journal request.

Study Design and Population
This study was conducted on hemodialysis patients admitted 
to the Nephrology Outpatient Clinic of Ankara Etlik City 
Hospital during the 12 months of 2024. The study included 
141 adult patients (≥18 years of age) who had been receiving 
HD treatment for CKD for at least 6 months. To ensure a 
homogeneous study population, strict inclusion and exclusion 
criteria were applied. These criteria were based on current 
clinical guidelines and previous research on dialysis-associated 
neuropathy, with the aim of minimizing potential confounding 
factors. To exclude possible deficiency-related neuropathies, all 
participants were required to have normal vitamin B12 (>200 
pg/mL) and folate (>4 ng/mL) levels. To prevent complications 
related to severe anemia, we set hemoglobin levels at >8 g/dL 
and accepted patients with intact PTH levels >150 pg/mL to 
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≤300 pg/mL, in accordance with KDIGO recommendations to 
control severe hyperparathyroidism. As part of the eligibility 
criteria, we restricted the sample to individuals with serum 
calcium between 8.4 and 10.5 mg/dL and phosphate between 2.5 
and 4.5 mg/dL, in line with routine dialysis targets. Iron status 
was assessed by ferritin levels (50-500 ng/mL), and adequate 
iron stores were ensured while excluding patients with potential 
inflammation. To limit the effect of systemic inflammatory 
activity on neuropathic pain assessment, individuals with CRP 
values ​​higher than 5 mg/L were excluded from the study [1].

Dialysis adequacy was confirmed through Kt/V measurements 
>1.4. Although a minimum single-pool Kt/V of ≥1.2 is 
recommended by current guidelines, a higher threshold was 
selected to ensure uniformly adequate dialysis clearance and to 
minimize the potential confounding effect of underdialysis on 
neuropathic pain assessment. Only patients with a functioning 
arteriovenous fistula were included in the study in order to 
ensure a homogeneous study population and to minimize 
potential confounding related to different vascular access types. 
Additional exclusion criteria included: cognitive impairment or 
active psychiatric disorders that might affect pain assessment, 
acute pain syndromes or active infections that could confound 
neuropathic pain evaluation, history of active malignancy or 
chemotherapy due to potential neurotoxic effects, current use 
of neuropathic pain medications (including gabapentinoids and 
antidepressants), and significant alcohol abuse, which could 
independently contribute to peripheral neuropathy. These 
stringent criteria were implemented to specifically evaluate 
uremia- and dialysis-related neuropathic pain while controlling 
for other potential contributors to peripheral neuropathy, thereby 
increasing the internal validity of our findings regarding the 
association between HD and neuropathic pain development.

Sample size calculations were performed in G*Power 3.1 using 
the following settings: an effect size of 0.5 (moderate effect 
based on prior neuropathic pain prevalence studies), α error: 
0.05, Power: 80%, Allocation ratio: 1:1. This calculation yielded 
a minimum requirement of 100 participants. We exceeded this 
target (N=141) to account for potential data incompleteness, 
including missing clinical or laboratory variables and possible 
exclusion of participants due to incomplete LANSS assessments. 
Approximately 236 patients were initially screened, of whom 
141 met the strict inclusion criteria and were included in the final 
analysis.

Data Collection
We used the Leeds Assessment of Neuropathic Symptoms 
and Signs (LANSS) to evaluate neuropathic pain, relying on 
the Turkish version validated by Koç et al. (sensitivity 82%, 
specificity 80%) [14,15]. The assessment was performed by an 
internist before a routine HD session and included both a patient 
interview and a physical examination. Patients were asked about 
characteristic neuropathic pain symptoms, such as a burning 
sensation, electric shock-like pain, and allodynia (pain evoked 
by light touch). Following this, they underwent physical testing 
for allodynia using sterile cotton and a needle prick threshold 
assessment using a sterile needle. Each item was scored from 
0 to 5, with a total possible score of 24. As determined in the 
validation study, a score of ≥12 was considered indicative 
of neuropathic pain, and each complete assessment took 
approximately 20 minutes to administer.

A comprehensive set of variables was recorded for each 
participant to facilitate detailed analysis. Demographic data 
such as age, gender, marital status, and education level were 
recorded. The duration and etiology of CKD and the patient’s 
length of stay on HD were evaluated. Comorbidities such as 
diabetes, hypertension, coronary artery disease, cerebrovascular 
disease, and other chronic diseases were recorded. Medication 
history was reviewed, particularly regarding polypharmacy. 
Polypharmacy was defined as the regular use of five or more 
systemic medications for at least three months, consistent with 
commonly accepted definitions in chronic disease and HD 
populations. Lifestyle factors such as current smoking and 
alcohol consumption were also documented.

Statistical Analysis
All analyses were performed using IBM SPSS Statistics version 
25.0 (IBM Corp., Armonk, NY, USA). Continuous variables 
were summarized as mean ± standard deviation when normally 
distributed, and as median (minimum-maximum) otherwise; 
categorical variables were expressed as counts and percentages. 
Distributional assumptions were checked with the Shapiro-
Wilk test. Group comparisons were made with the independent 
samples t-test or Mann-Whitney U test for continuous variables, 
and with the chi-square or Fisher’s exact test for categorical 
variables, as appropriate. Patients were divided into two groups 
according to the LANSS score (neuropathic pain present/absent), 
and these groups were compared with regard to demographic, 
clinical, treatment-related, and lifestyle characteristics. 
Multivariate logistic regression analysis was performed to 
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identify independent factors associated with neuropathic pain 
for variables with a p-value of <0.10 in univariate analyses. 
Potential multicollinearity among independent variables was 
assessed using variance inflation factor (VIF) analysis, and 
no significant multicollinearity was detected (all VIF values < 
2). A two-sided p-value of <0.05 was considered statistically 
significant. 

RESULTS
A total of 141 patients undergoing maintenance HD were 
included in the study. Of these, 70 patients (49.6%) were 
identified as having LANSS-defined neuropathic pain, while 71 
patients (50.4%) did not meet the LANSS criteria. The mean age 
of the patients included in the study was 68.2 ± 8.3 years, and no 
significant difference was found in terms of age between patients 
with neuropathic pain (68.96 ± 7.81 years) and those without 
(67.45 ± 8.88 years) (p = 0.284). Males constituted 48.2% of the 
patients, and no significant difference was observed between 
those with and without neuropathic pain in terms of gender 
(p = 0.935). Regarding educational status, most participants 
had completed only primary school education (49.6%). No 
statistically significant differences were found between the two 
groups in terms of educational attainment (p = 0.448). When 
evaluated in terms of marital status, married individuals were 
more frequent in the neuropathic pain group than in the non-
neuropathic group (91.4% vs. 78.9%; p = 0.036), Table 1.

Patients with LANSS-defined neuropathic pain had significantly 
longer durations of both HD and CKD compared to those 
without neuropathic pain. Specifically, the median HD duration 
was 96 months (range: 8–300) versus 14 months (range: 7–36) 
(p < 0.001). Similarly, the median CKD duration was longer 
in the neuropathic pain group (144 months (24–480) vs. 48 
months (12–144), p < 0.001). Polypharmacy was more prevalent 
among patients with neuropathic pain (67.1%) compared to those 
without (39.4%), and this difference was statistically significant 
(p = 0.001). Current smoking was also significantly associated 
with neuropathic pain, being reported by 40.0% of patients in the 
neuropathic group versus 16.9% in the non-neuropathic group 
(p = 0.002). Alcohol use was similar in both groups (p = 1.000). 
When comorbidity profiles were compared between the two 
groups, hypertension (p = 0.899), diabetes mellitus (p = 0.411), 
coronary artery disease (p = 0.484), hyperlipidemia (p = 0.643), 
stroke (p = 0.563), and benign respiratory diseases (p = 0.772) 
occurred with similar frequencies. Likewise, the underlying 
etiology of CKD was not significantly different between 

groups (p = 0.700). The most common causes were diabetic 
nephropathy (24.8%) and hypertensive nephropathy (24.1%), 
followed by glomerulonephritis, pyelonephritis, nephrolithiasis, 
drug-induced nephropathy, hereditary causes, and obstructive 
nephropathy Table 2.

In the multivariable logistic regression model, longer HD duration 
(OR 1.151, 95% CI 1.063–1.247; p < 0.001), longer CKD duration 
(OR 1.032, 95% CI 1.003–1.062; p = 0.047), polypharmacy (OR 
9.06, 95% CI 5.536–15.322; p = 0.010), and current smoking (OR 
2.359, 95% CI 1.159–3.494; p = 0.024) emerged as independent 
risk factors for neuropathic pain Table 3.

DISCUSSION
This cross-sectional study revealed a high prevalence of 
LANSS-defined neuropathic pain among patients receiving 
maintenance hemodialysis (49.6%). Neuropathic pain in this 
study was identified using the LANSS scale, which is a validated 
screening tool rather than a diagnostic instrument. The fact that 
these patients were not receiving any treatment or follow-up 
for neuropathic pain further enhances the significance of this 
high prevalence. Our findings delineate several independent 
predictors, most notably the duration of dialysis and CKD, 
polypharmacy, and current smoking, while notably finding no 
significant association with common comorbidities like diabetes 
mellitus. These results indicate that neuropathic pain in long-
term HD patients is primarily due to the cumulative burden of 
uremia, kidney failure-related treatments, and other contributing 
factors. This highlights the need for routine screening for 
associated risk factors during follow-up and timely management 
of modifiable factors through early intervention.

Our study found a strong association between neuropathic pain 
and the duration of HD and CKD. Patients with neuropathic 
pain had a median HD duration of 96 months compared to 14 
months in those without pain, indicating a strong dose-response 
relationship. This aligns with a growing body of evidence 
suggesting that chronic exposure to the uremic milieu is a 
primary driver of neuropathy in CKD [16-18]. According to the 
literature, the pathogenesis likely extends beyond the clearance of 
small soluble substances. The long-term cascade effect of poorly 
dialyzable intermediate molecules such as β2-microglobulin, 
indoxyl sulfate, and p-cresyl sulfate, and protein-bound uremic 
toxins are thought to play a role here [16, 19]. 
These toxins are known to promote oxidative stress, 
chronic inflammation, and advanced glycation end-product 
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Table 1. Comparison of Sociodemographic Characteristics in Hemodialysis Patients by Neuropathic Pain Status

Characteristic
All Patients 

(N=141)
No Neuropathic Pain (N=71)

Neuropathic Pain Present 
(N=70)

p

Age (years)*, mean ± SD    68.2±8.3 67.45±8.88 68.96±7.81 0.284

Gender(Male)**, n (%)  68 (48.2) 34 (47.9) 34 (48.6) 0.935

Education Level***, n (%)

0.448

Illiterate   33(23.4) 20 (28.2) 13 (18.6)

Literate     2(1.4) 0(0)  2 (2.9)

Primary School   70(49.6) 33 (46.5) 37(52.9)

Middle School     3(2.1) 1(1.4) 2 (2.9)

High School   27(19.1) 13 (18.3) 14 (20.0)

University     6(4.3) 4(5.6) 2 (2.9)

Married Status (Married) **, n (%) 120 (85.1) 56(78.9) 64 (91.4) 0.036

* Data presented as mean ± SD(standard deviation) or n (%); Independent samples t-test, ** Chi-square, ***Fisher’s Exact testi. A p-value < 0.05 
was considered statistically significant.

Table 2. Relationship between Hemodialysis Patients’ Neuropathic Pain Status and Some Risk Factors

Characteristic
All Patients 

(N = 141)
No Neuropathic Pain 

(N = 71)
Neuropathic Pain 
Present (N = 70)

p

Duration of Hemodialysis (months)*, Median 
(min–max)

32 (7-300) 14 (7-36) 96(8-300) <0.001

Duration of CKD (months)*, Median 
(min–max)

84 (12-480) 48 (12-144) 144 (24-480) <0.001

Polypharmacy (Yes), n (%) 75 (53.2) 28 (39.4) 47 (67.1) 0.001

Current Smoker, n (%) 40 (28.4) 12 (16.9) 28 (40.0) <0.002

Alcohol Use, n (%) 4 (2.8) 2 (2.8) 2 (2.9) 1

Comorbidities, n (%)

Hypertension 43 (30.5) 22 (31.0) 21 (30.0) 0.899

Diabetes Mellitus 36 (25.5) 16 (22.5) 20 (28.6) 0.411

Coronary Artery Disease 25 (17.7) 11 (15.5) 14 (20.0) 0.484

Hyperlipidemia 28 (19.9) 13 (18.3) 15 (21.4) 0.643

Stroke 12 (8.5) 7 (9.9) 5 (7.1) 0.563

Benign respiratory diseases 17 (12.1) 8 (11.3) 9 (12.9) 0.772

Etiology of CKD, n (%)

Diabetic nephropathy 35 (24.8) 15 (21.1) 20 (28.6)

0.700
Hypertensive nephropathy 34(24.1) 19 (26.8) 15 (21.4)

Glomerular diseases 18 (12.8) 7 (9.9) 11 (15.7)

Other causes 54 (38.3) 30 (42.2) 24 (34.3)

*Data presented as median (minimum-maximum) or n (%), Fisher’s Exact test for overall etiology comparison. Mann-Whitney U test for 
continuous variables, Chi-square or Fisher’s Exact test for categorical variables. CKD: Chronic kidney disease. Other causes include pyelonephritis, 
nephrolithiasis, drug-induced nephropathy, hereditary kidney diseases, and obstructive uropathy. A p-value < 0.05 was considered statistically 
significant.
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formation, culminating in direct neuronal injury, Schwann cell 
dysfunction, and accelerated vascular endothelial damage [17, 
18]. Our results reinforce the concept of “uremic neuropathy” 
as a time-dependent complication, where the longevity of renal 
replacement therapy itself becomes a significant risk factor, 
potentially overshadowing the initial etiology of kidney disease.
We also found that polypharmacy was a strong independent 
predictor of neuropathic pain (OR: 9.06). This association 
highlights an iatrogenic aspect of the morbidity that develops in 
HD patients. Impaired renal clearance can significantly alter the 
pharmacokinetics of many medications. This may lead to drug 
accumulation and an increased risk of neurotoxic effects, even 
with agents that are not traditionally considered highly neurotoxic 
[12, 20]. We know that this patient group is heavily burdened 
with medications aimed at managing numerous cardiovascular 
and metabolic complications, including antibiotics, statins, 
proton pump inhibitors, and nonsteroidal anti-inflammatory 
drugs. Many medications that are not adequately dialyzable 
may exacerbate or directly cause neurological damage. For 
example, among chronically used medications in hemodialysis 
patients, statins and amiodarone in particular, along with other 
long-term cardiovascular therapies, have been reported to be 
associated with peripheral neuropathy, especially in the context 
of prolonged exposure and impaired renal clearance [20]. This 
highlights the importance of careful medication review and 
deprescribing strategies in this vulnerable population.
Our analysis showed that smoking was independently associated 
with neuropathic pain, with smokers having more than twice the 
odds of experiencing neuropathic pain (OR: 2.359). Smoking 
is a well-established cause of microvascular dysfunction and 
endothelial damage, primarily through mechanisms of hypoxia, 
oxidative stress, and vasoconstriction [21, 22]. Chronic renal 
failure and smoking are both associated with significant 

vascular comorbidities through endothelial injury, and smoking 
is likely to contribute to the development of neuropathic pain 
via its direct neurotoxic effects and impaired nerve perfusion 
[22]. Smoking, a modifiable risk factor, offers an opportunity for 
intervention because smoking cessation can slow the progression 
of neuropathy and, beyond its known cardiovascular health 
benefits, reduce morbidity and improve quality of life in these 
patients.

Interestingly, and in contrast to studies in the general population, 
we found no significant association between neuropathic 
pain and diabetes mellitus, hypertension, or other assessed 
comorbidities. This paradox has also been reported in other 
dialysis cohorts and suggests that, in advanced stages of CKD, 
the overwhelming uremic insult may potentially become a more 
dominant neuropathic stimulus, thereby modifying or masking 
the typical clinical phenotype of diabetic neuropathy [7, 10, 
23]. These findings indicate that all long-term HD patients, 
regardless of underlying comorbidities, should be considered 
at increased risk for neuropathic pain and should therefore be 
routinely screened.

An unanticipated finding was the significant difference in 
marital status, with a higher proportion of married individuals 
in the neuropathic pain group. While this is unlikely to reflect a 
direct pathophysiological link, it may be indicative of reporting 
bias or psychosocial factors. Married patients may have better 
social support systems, leading to increased help-seeking 
behavior and a higher likelihood of symptom reporting and 
detection during clinical assessment. Alternatively, this could 
be a spurious association related to the specific demographics of 
our single-center sample, and its interpretation warrants caution 
and further investigation in larger, multi-center studies.

Table 3. Multivariate Logistic Regression Analysis of Risk Factors Associated with Neuropathy in Hemodialysis Patients

Variable OR (Exp(B)) 95% CI (Lower–Upper) p-value

Duration of Hemodialysis (months)* 1.151 1.063 - 1.247 < 0.001

Duration of CKD (months)* 1.032 1.003 - 1.062    0.047

Polypharmacy (Yes) 9.06 5.536 - 15.322    0.010

Current Smoker 2.359 1.159 - 3.494    0.024

* Continuous variables in the model. OR: Odds ratio; CI: Confidence interval; CKD: Chronic kidney disease. Multivariate logistic regression 
analysis was performed using a backward stepwise method. Variables with p < 0.10 in the univariate analysis were entered into the multivariable 
logistic regression model; however, only variables that remained statistically significant in the final model are presented in the table. A p-value < 

0.05 was considered statistically significant.
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Limitations
This study has several limitations. First, because of its cross-
sectional nature, we cannot establish a cause–effect relationship 
between the identified risk factors and neuropathic pain. 
Second, the data were derived from a single nephrology center, 
which may restrict the extent to which our results can be 
extrapolated to other settings. Despite strict inclusion criteria 
aimed at minimizing confounding, unmeasured variables such 
as specific nutritional deficiencies (e.g., thiamine), detailed 
glycemic control metrics (e.g., time-in-range), or subclinical 
inflammatory markers may have influenced the findings. 
In addition, smoking status was assessed only as current 
smoking, without detailed information on cumulative exposure 
such as pack-years, which may have limited a more precise 
evaluation of the dose–response relationship between smoking 
and neuropathic pain. Furthermore, the LANSS scale, while 
validated and practical, is a screening tool and not a substitute 
for a definitive diagnosis via electrophysiological studies or 
neurological examination; therefore, the absence of assessment 
using an objective diagnostic method should be considered 
a limitation of the study. Neuropathic pain severity was not 
graded, as the LANSS scale was used solely as a dichotomous 
screening tool (present/absent) rather than a severity assessment 
instrument. The observed association between marital status 
and neuropathic pain should be interpreted with caution. This 
finding may reflect reporting bias, differences in health-seeking 
behavior, or unmeasured psychosocial factors rather than a 
true biological relationship, and it may represent a spurious 
association related to the single-center design.

CONCLUSIONS
In conclusion, neuropathic pain is highly prevalent among patients 
receiving maintenance HD and is independently associated with 
longer dialysis and CKD duration, polypharmacy, and smoking. 
These results suggest that neuropathic pain in this population 
is a consequence of the cumulative burden of uremia and HD 
treatment duration rather than disease etiology. Our findings 
suggest that integrating routine pain screening using validated 
tools into standard HD care protocols would be beneficial. 
More importantly, modifiable risk factors such as smoking and 
polypharmacy should be targeted in follow-up and treatment 
in these patients. Future prospective, multicenter longitudinal 
studies are warranted to elucidate the precise causal mechanisms 
and to develop evidence-based interventions for prevention and 
management.

Acknowledgements: The authors have no acknowledgments to 
declare.

Funding: There were no specific grants provided for this 
research from public, commercial, or nonprofit funding agencies.

Conflict of Interest: The authors declare no conflicts of interest.

Informed Consent: Written informed consent was obtained 
from all participants included in the study.

Data Availability Statement: We are committed to ensuring 
transparency and reproducibility in research while protecting 
participant confidentiality. The raw data used in this study are 
not publicly available due to privacy restrictions. However, the 
data may be made available from the corresponding author 
upon reasonable request and subject to approval by the relevant 
institutional authorities.

Ethics Committee Statement: The study was conducted in 
accordance with the guidelines outlined in the Declaration 
of Helsinki. Ethical approval was obtained from the Ankara 
Etlik City Hospital Scientific Research Evaluation and Ethics 
Committee for the conduct of the study (Decision No: AEŞH-
BADEK-2024-067, Date: March 20, 2024). All participants 
provided written informed consent before participating in the 
study. Patient confidentiality was protected by removing all 
identifiable personal information from the collected data and 
manuscripts. The original consent forms are retained by the 
authors and are available for review upon journal request.

Author Contributions: Conception:  R.B, B.G, Ş.S, E.GO; 
Design:  R.B, B.G, Ş.S; Supervision: R.B, E.GO; Materials: 
R.B, B.G, Ş.S; Data Collection and/or  Processing:  R.B, Ş.S -  
Analysis  and/or  Interpretation:  R.B; Literature: R.B, B.G, Ş.S; 
Review: R.B, B.G, Ş.S, E.GO; Writing: R.B - Critical Review: 
R.B, B.G, Ş.S, E.GO.

Author Statement Regarding the Use of Artificial Intelligence-
Enhanced Tools: ChatGPT (OpenAI, San Francisco, CA, 
USA) was used solely for improving the grammar, clarity, and 
readability of the text. The authors reviewed and verified all 
content to ensure its accuracy and integrity.



European Journal of Therapeutics (2026) Bozkus R, et al.

386

REFERENCES

[1]	 Kidney Disease: Improving Global Outcomes (KDIGO) 
CKD Work Group (2024) KDIGO 2024 Clinical Practice 
Guideline for the Evaluation and Management of Chronic 
Kidney Disease. Kidney Int. 105(4S):S117–S314. https://
doi.org/10.1016/j.kint.2023.10.018

[2]	 Evans M, Lewis RD, Morgan AR, Whyte MB, Hanif 
W, Bain SC, Davies S, Dashora U, Yousef Z, Patel DC, 
Strain WD (2022) A Narrative Review of Chronic Kidney 
Disease in Clinical Practice: Current Challenges and 
Future Perspectives. Adv Ther. 39(1):33–43. https://doi.
org/10.1007/s12325-021-01927-z

[3]	 Krishnan AV, Kiernan MC (2009) Neurological 
Complications of Chronic Kidney Disease. Nat Rev Neurol. 
5(10):542–551. https://doi.org/10.1038/nrneurol.2009.138

[4]	 Colloca L, Ludman T, Bouhassira D, Baron R, Dickenson 
AH, Yarnitsky D, Freeman R, Truini A, Attal N, Finnerup 
NB, Eccleston C, Kalso E, Bennett DL, Dworkin RH, Raja 
SN (2017) Neuropathic Pain. Nat Rev Dis Primers. 3:17002. 
https://doi.org/10.1038/nrdp.2017.2

[5]	 Lambourg E, Colvin L, Guthrie G, Murugan K, Lim 
M, Walker H, Boon G, Bell S (2021) The Prevalence 
of Pain Among Patients with Chronic Kidney Disease 
Using Systematic Review and Meta-analysis. Kidney Int. 
100(3):636–649. https://doi.org/10.1016/j.kint.2021.03.041

[6]	 Arnold R, Issar T, Krishnan AV, Pussell BA (2016) 
Neurological Complications in Chronic Kidney Disease. 
JRSM Cardiovasc Dis. 5:2048004016677687. https://doi.
org/10.1177/2048004016677687

[7]	 Pham PC, Toscano E, Pham PM, Pham PA, Pham SV, Pham 
PT (2009) Pain Management in Patients with Chronic 
Kidney Disease. NDT Plus.2(2):111–118. https://doi.
org/10.1093/ndtplus/sfp001

[8]	 Koncicki HM, Unruh M, Schell JO (2017) Pain 
Management in CKD: A Guide for Nephrology Providers. 
Am J Kidney Dis. 69(3):451–460. https://doi.org/10.1053/j.
ajkd.2016.08.039

[9]	 Pham PC, Khaing K, Sievers TM, Pham PM, Miller JM, 
Pham SV, Pham PA, Pham PT (2017) 2017 Update on Pain 
Management in Patients with Chronic Kidney Disease. 
Clin Kidney J. 10(5):688–697. https://doi.org/10.1093/ckj/
sfx080

[10]	 Issar T, Arnold R, Kwai NCG, Walker S, Yan A, Borire AA, 
Poynten AM, Pussell BA, Endre ZH, Kiernan MC, Krishnan 
AV (2019) Relative Contributions of Diabetes and Chronic 
Kidney Disease to Neuropathy Development in Diabetic 
Nephropathy Patients. Clin Neurophysiol. 130(11):2088–
2095. https://doi.org/10.1016/j.clinph.2019.08.005

[11]	 Kitala-Tańska K, Kania-Zimnicka E, Tański D, Kwella N, 
Stompór T, Stompór M (2024) Prevalence and Management 
of Chronic Pain, Including Neuropathic Pain, in Dialysis 
Patients with End-stage Renal Disease. Med Sci Monit. 
30:e943808. https://doi.org/10.12659/MSM.943808

[12]	 Freeman R (2009) Not all Neuropathy in Diabetes is of 
Diabetic Etiology: Differential Diagnosis of Diabetic 
Neuropathy. Curr Diab Rep. 9(6):423–431. https://doi.
org/10.1007/s11892-009-0069-7

[13]	 Watson JC, Dyck PJ (2015) Peripheral Neuropathy: 
A Practical Approach to Diagnosis and Symptom 
Management. Mayo Clin Proc. 90(7):940–951. https://doi.
org/10.1016/j.mayocp.2015.05.004

[14]	 Bennett M (2001) The LANSS Pain Scale: the Leeds 
Assessment of Neuropathic Symptoms and Signs. 
Pain. 92(1-2):147-157. https://doi.org/10.1016/s0304-
3959(00)00482-6

[15]	 Koç ER (2008). Validity and Reliability of the Turkish 
Version of the Self-Leeds Assessment of Neuropathic 
Symptoms and Signs (S-LANSS). Medical Specialty 
Thesis, Kırıkkale University, Turkey.

[16]	 Aggarwal HK, Sood S, Jain D, Kaverappa V, Yadav S 
(2013) Evaluation of Spectrum of Peripheral Neuropathy 
in Predialysis Patients with Chronic Kidney Disease. Ren 
Fail. 35(10):1323–1329. https://doi.org/10.3109/088602
2X.2013.828261

[17]	 Jasti DB, Mallipeddi S, Apparao A, Vengamma 
B, Sivakumar V, Kolli S (2017) A Clinical and 
Electrophysiological Study of Peripheral Neuropathies in 
Predialysis Chronic Kidney Disease Patients and Relation 
of Severity of Peripheral Neuropathy with Degree of Renal 
Failure. J Neurosci Rural Pract. 8(4):516-524. https://doi.
org/10.4103/jnrp.jnrp_186_17

[18]	 Aatif T, Labioui N, Laasli H, Zajjari Y, Kabbaj DE 
(2025) Uremic Peripheral Neuropathy in Nondiabetic 
Chronic Hemodialysis Patients. Ann Indian Acad Neurol. 
28(4):590–593. https://doi.org/10.4103/aian.aian_74_25

https://doi.org/10.1016/j.kint.2023.10.018
https://doi.org/10.1016/j.kint.2023.10.018
https://doi.org/10.1007/s12325-021-01927-z
https://doi.org/10.1007/s12325-021-01927-z
https://doi.org/10.1038/nrneurol.2009.138
https://doi.org/10.1038/nrdp.2017.2
https://doi.org/10.1016/j.kint.2021.03.041
https://doi.org/10.1177/2048004016677687
https://doi.org/10.1177/2048004016677687
https://doi.org/10.1093/ndtplus/sfp001
https://doi.org/10.1093/ndtplus/sfp001
https://doi.org/10.1053/j.ajkd.2016.08.039
https://doi.org/10.1053/j.ajkd.2016.08.039
https://doi.org/10.1093/ckj/sfx080
https://doi.org/10.1093/ckj/sfx080
https://doi.org/10.1016/j.clinph.2019.08.005
https://doi.org/10.12659/MSM.943808
https://doi.org/10.1007/s11892-009-0069-7
https://doi.org/10.1007/s11892-009-0069-7
https://doi.org/10.1016/j.mayocp.2015.05.004
https://doi.org/10.1016/j.mayocp.2015.05.004
https://doi.org/10.1016/s0304-3959(00)00482-6
https://doi.org/10.1016/s0304-3959(00)00482-6
https://doi.org/10.3109/0886022X.2013.828261
https://doi.org/10.3109/0886022X.2013.828261
https://doi.org/10.4103/jnrp.jnrp_186_17
https://doi.org/10.4103/jnrp.jnrp_186_17
https://doi.org/10.4103/aian.aian_74_25


European Journal of Therapeutics (2026) Bozkus R, et al.

387

How to Cite; 

Bozkus R, Gani̇dagli B, Sarisen S, Gok Oguz E (2026) 
Prevalence of Neuropathic Pain and Associated Risk Factors 
in Hemodialysis Patients: A Cross-Sectional Study. Eur J 
Ther. 32(4):379–387. https://doi.org/10.58600/eurjther2883

[19]	 Hassan MAS, Mohamed MG (2021) Peripheral Neuropathy 
Burden in Hemodialysis and Liver Cirrhosis in a Sample of 
Egyptian Patients. Int J Med Arts. 3(2): 1266-1273. https://
doi.org/10.21608/ijma.2021.58025.1243

[20]	 Jones MR, Urits I, Wolf J, Corrigan D, Colburn L, Peterson 
E, Williamson A, Viswanath O (2020) Drug-Induced 
Peripheral Neuropathy: A Narrative Review. Curr Clin 
Pharmacol. 15(1):38-48. https://doi.org/10.2174/157488471
4666190121154813

[21]	 Clair C, Cohen MJ, Eichler F, Selby KJ, Rigotti NA (2015) 
The Effect of Cigarette Smoking on Diabetic Peripheral 
Neuropathy: A Systematic Review and Meta-Analysis. J 
Gen Intern Med. 30(8):1193-203. https://doi.org/10.1007/
s11606-015-3354-y

[22]	 Jende JME, Mooshage C, Kender Z, Kopf S, Groener JB, 
Heiland S, Juerchott A, Nawroth P, Bendszus M, Kurz 
FT (2022) Magnetic Resonance Neurography Reveals 
Smoking-associated Decrease in Sciatic Nerve Structural 
Integrity in Type 2 Diabetes. Front Neurosci. 15:811085. 
https://doi.org/10.3389/fnins.2021.811085

[23]	 Castelli G, Desai KM, Cantone RE (2020) Peripheral 
Neuropathy: Evaluation and Differential Diagnosis. Am 
Fam Physician. 102(12):732–739.

https://doi.org/10.58600/eurjther2883
https://doi.org/10.21608/ijma.2021.58025.1243
https://doi.org/10.21608/ijma.2021.58025.1243
https://doi.org/10.2174/1574884714666190121154813
https://doi.org/10.2174/1574884714666190121154813
https://doi.org/10.1007/s11606-015-3354-y
https://doi.org/10.1007/s11606-015-3354-y
https://doi.org/10.3389/fnins.2021.811085

	Prevalence of Neuropathic Pain and Associated Risk Factors in Hemodialysis Patients: A Cross-Section
	INTRODUCTION
	Main Points
	MATERIALS AND METHODS 
	RESULTS
	DISCUSSION
	CONCLUSIONS
	REFERENCES
	How to Cite; 


