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Abstract

Background: Peripheral neuropathy (PNP) is among the commonest neurological disorders. NP is a disorder of
sensory or motor neurons. Peripheral NP impacts around 60-100% of cases admitted for dialysis units due to
chronic kidney disease (CKD). In dialysis-dependent patients, a progressive uremic sensorimotor axonal NP is a
well-known complication. Nevertheless, the precise polyneuropathy (PNP) among CKD patients has to be further
investigated especially in our country.

Objectives: This cross-sectional study aimed to evaluate the incidence of polyneuropathy among Iraqi uremic
patients undergoing hemodialysis.

Materials and Methods: This cross-sectional study was performed on patients 215 patients (99 women and 116
men). All participants were suffering from ESRD were assessed by expert specialists, aging 17-80 years, attending
hemodialysis unit, receiving standardized maintenance hemodialysis. All patients had completed neurophysiological
assessment in the same hospital, for sensory and motor nerves including median, ulnar, tibial, peroneal, and sural
nerves, regardless of whether they had clinical findings of NP or not. SPSS (V-25) software was used for statistical
analysis. A confidence level of 95% had considered significant.

Results: Mean age and weight of patients was (48.16 *13.4 years and 66.9 * 12.9 kg), respectively, and the mean
duration of dialysis was 4.7 * 1.4 years. The majority of patients (85.1%) had a frequency of dialysis three
times/week. The prevalence of UNP was 63.7% among the studied candidates. More than half of patients (51.8%)
presented with moderate UPN, (29.2%) with mild UPN, and (19. 0%) with severe UPN (P<0.05). There were
significant differences between means of age and frequency of dialysis with the incidence of UPN.

Conclusion: Polyneuropathy is a very common complication in patients with uremia undergoing dialysis.
Polyneuropathy is not associated with the frequency of dialysis, but with a duration of uremia.
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Introduction

Neuropathy (NP) is a disorder of sensory or motor respectively. NP could be acquired or hereditary;
neurons, which might involve the soma, axon, or sensory, motor, or autonomic (Marchettini et al,
myelin sheath and hence categorized as, neural, 2006).

axonal, or demyelinating neuropathology,
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The etiology of NP is a wide spectrum including
dietary  deficiencies, toxins, inflammatory,
hereditary, metabolicc uremic, and others
(Lehmann et al., 2020). Peripheral NP is among the
commonest neurological disorders with a rate of
77/100,000/year and a prevalence of 2.4%, though
this percentage number rises greatly in specific age
groups since traumatic etiologies are not
incorporated in this number (Misra et al., 2008,
Lehmann et al.,, 2020).

Peripheral NP impacts around 60-100% of cases
admitted for dialysis units due to chronic kidney
disease (CKD). Uremic neuropathy (UNP) arises
when kidney dysfunction prejudices glomerular
filtration, causing the buildup of organic wastes.
These patients will develop decreased glomerular
filtration rate (GFR) typically with subsequent
"end-stage renal disease (ESRD)" (Cooper et al,
1978). Generally, UNP distresses lower extremities
in a distal symmetric fashion (Ghazan-Shahi et al,
2015, Sinha and Agarwal, 2013), and is owing to
"length-dependent axonal degradation" and
secondary local myelin injuries of (Ghazan-Shahi et
al,, 2015). In ESRD and dialysis-dependent patients,
a progressive uremic sensorimotor axonal NP is a
well-known complication (Tracy and Dyck, 2008).
Nevertheless, the precise polyneuropathy (PNP)
among CKD patients has to be further investigated
especially in our country.

This cross-sectional study aimed to evaluate the
incidence of polyneuropathy among Iraqi uremic
patients undergoing hemodialysis.

Materials and Methods

This cross-sectional study was performed on
patients 215 patients (99 women and 116 men)
recruited from the nephrology unit in Al-Husseiny
Teaching Hospital at Karbala Governorate, during
November 2020 and extended over a year. All
participants were suffering from ESRD were
assessed by expert specialists, aging 17-80 years,
attending  hemodialysis  unit, receiving a
standardized maintenance hemodialysis regimen
consisting of twice to thrice-weekly sessions, for
3-4 hours per session for a total average of 12
hours a week for more than 3 months. All
participants were subjected to thorough medical
history, general physical examination, and
neurological examination before dialysis. Informed
consent from each applicant was taken before
being involved in the work. The entire work was

authorized and approved by the health institute of
Karbala.

All patients had completed neurophysiological
assessment in the same hospital, for sensory and
motor nerves including median, ulnar, tibial,
peroneal, and sural nerves, regardless of whether
they had clinical findings of NP or not.

Patients with preexisting NP before the diagnosis of
CKD were excluded. As well, patients with NP
disorders like inherited or autoimmune, collagen

vascular disorders, amyloidosis, any primary
neurologic disorder, and those on
immunosuppressants and steroids, all were

excluded from the study. The presence and severity
of NP were assessed using "Baba’s classification"
(Baba et al.,, 2018).

Continuous variables were reported as means * SD,
while the categorical variables were addressed as
numbers and percentages. The independent-
samples t-test was applied for the continuous
variables and the chi-square test for the categorical
ones. In addition to that, correlation analyses were
done between all the continuous variables to report
the strength of the relationship between them. SPSS
(V-25) software was used for statistical analysis. A

confidence level of 95% had considered significant.
Results
Table-1 shows the distribution of patients

according to study variables including (age, weight,
and gender). The mean age of patients was
(48.2 + 13.4) years, the minimum age was 18 years
and the maximum age was 80 years. The mean
weight of patients was (66.9 * 12.9) kg, minimum
weight was 32 kg and maximum weight was 102
kg.

Table 1. The Distribution of patients according to study variables
(N=215)

Age/years Mean (SD) 48.2 + | Min - max (18.0 -
8ely (13.4) 80.0)
. Mean (SD) 66.9 + | Min - max (32.0 -
Weight/kg (12.9) 102.0)
. Mean (SD) 4.7 + | Min - max (1.0 -
Duration/years (1.4) 6.5)
Male 116 54.0%
Gender
Female | 99 46.0%
Total 215 100.0%
Figure-1 shows the distribution of patients

according to the duration of hemodialysis including
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(< 1 year, 1-3 years, 3-5 years, and > 5 years).
About one-third of patients (N=76, 35.3%)
presented with a duration of hemodialysis (1-3
years), (N=59, 27.5%) of patients presented with a
duration of hemodialysis (3-5 years), (N=44,
20.5%) of patients presented with a duration of
hemodialysis (> 5 years) and only (N=36, 16.7%) of
patients presented with a duration of hemodialysis
(< 1year).
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Figure 1. Distribution of patients according to the duration of
hemodialysis (N=215)

Figure-2 shows the distribution of patients
according to the frequency of hemodialysis
including (twice per week, three times per week,
and four times per week). Majority of patients
(N=183, 85.1%) presented with the frequency of
hemodialysis (three times per week), (N=27,
12.6%) of patients presented with the frequency of
hemodialysis (twice per week) and only (N=5,
2.3%) of patients presented with the frequency of
hemodialysis (four times per week).
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Figure 2. Distribution of patients according to the frequency of
hemodialysis (N=215)

Figure-4 shows the distribution of patients
according to uremic polyneuropathy. Uremic
polyneuropathy presented in (N=137, 63.7%) of
patients.

H Positive B Negative

Figure 4. Distribution of patients according to uremic polyneuropathy
(N=215)

Figure-5 shows the distribution of patients with
uremic polyneuropathy according to severity
including (mild polyneuropathy, moderate

polyneuropathy, and severe polyneuropathy). More g3

than half of patients (N=71, 51.8%) presented with
moderate uremic polyneuropathy, (N=40, 29.2%)
of patients presented with mild uremic
polyneuropathy, and (N=26, 19. 0%) of patients
presented with severe uremic polyneuropathy
(P<0.05).
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Figure 5. Distribution of patients with uremic polyneuropathy
according to severity (N=137)
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Table 3. There were significant differences between means of age and frequency of dialysis with the incidence of UPN. There was a nonsignificant
association of weight, gender, and frequency of hemodialysis with uremic polyneuropathy

. Uremic polyneuropathy
Study variables Positive (N=137) | Negative (N=78) Total P-value
Age (years) 52.8(12.4) 40.00 (11.1) 215 0.001
Weight (kg) 67.60 (12.27) 65.88 (13.88) 215 0.3
Gender
Male 80 (58.4) 36 (46.2) 116 (54.0)|0.08
Female 57 (41.6) 42 (53.8) 99 (46.0)
Frequency of hemodialysis
Twice / week 17 (12.4) 10 (12.8) 27 (12.6) 1.0
Three times/week 117 (85.4) 66 (84.6) 183 (85.1)|
Four times/week 3(2.2) 2 (2.6) 5(2.3)
Duration of hemodialysis
< 1year 17 (12.4) 19 (24.4) 36 (16.7)
1-3 years 48 (35.1) 28 (35.9) 76 (35.3) |0.05
3-5 years 38 (27.7) 21 (26.9) 59 (27.5)
>5 years 34 (24.8) 10 (12.8) 44 (20.5)
Discussion The pathogenesis of neuronal injury uremia is

This cross-sectional study was prearranged to
evaluate the incidence of polyneuropathy among
Iraqi uremic patients undergoing hemodialysis.
Uremic polyneuropathy was very common,
presented in around 2/3rd of the involved patients
(63.7%, N=137). More than half of patients (N=71,
51.8%) presented with moderate polyneuropathy,
and less than 1/5th (N=26, 19. 0%) of patients
presented with severe uremic polyneuropathy
(P<0.05). A similar finding was reported by a
retrospective Turkish study involving 36 patients
on peritoneal dialysis (Taner Basturk, 2017).
Another recent Egyptian study based on 30
children with uremia, revealed comparable findings
(Mohammed Fathy Hassan Mohammed, 2021). In
the meantime, another Egyptian study involved 60
uremic adults on regular dialysis, exhibited lower
incidence rates of polyneuropathy. The clinical
neuropathy was reported in 33 patients (55%),
while electrophysiological study manifested by all
of the clinically apparent set compared to 92.5% of
the clinically in-apparent set (Nillie Ezzeldin, 2018).
Moreover, a larger cohort from the USA included
1121 elders with ESRD showed that (15.6%) of the
total applicants had a higher chance (2.37 times) to
get new motor neuropathic findings. As well, ESRD
had a higher chance (2.02 times) of worsening
of - but not - with the progress of new
monofilament insensitivity (Simit Doshi, 2020). On
the same line, other recent Indian research,
included 200 adults with ESRD on dialysis, exposed
that incidence and severity of PN rise as renal
impairment deteriorate (Jasti DB, 2019).

expected to be multifactorial. Nevertheless, the
predicted mechanisms may be divided into two
evolving premises, specifically neurodegenerative
and vascular postulates (Arnold et al.,, 2016).

Many uremic toxins have been inspected for a
possible deleterious neuronal in the milieu of ESRD.
Neurovascular interrelations have been proposed
for numerous compounds such as uric acid
(Amir Al-Mumin, 2020, Arnold et al., 2016), indoxyl
sulfate, p-cresyl sulfate (Watanabe et al., 2014).
[L-18 and tumor necrosis factor-a are important
multipurpose cytokines generally involved in
systemic inflammatory responses (Al-Hindy et al,,
2021, Amjed H. Abbas, 2021, Hayder Abdul-Amir
Alhindy and Mazin ]. Mousa Enas K. Alkhazraji,
2021) and both interacted in numerous pathologies
including uremia (Arnold et al,, 2016). Cystatin-C is
a new marker of renal function (Abed, 2020, Asseel
K. Shaker, 2020), the researchers recently have
verified that high concentrations of cystatin-C are
associated with lower cognitive scores and
neurodegeneration via amyloid plaque synthesis
though further studies are requisite (Yaffe et al,
2014).

On the other hand, vascular postulate based on the
fact that the uremic cases may present with a high
prevalence of non-classical cardiovascular risk
factors like metabolic derangements, mostly related
to phosphate and calcium, hypercoagulability, and
oxidative stress (Simdes E Silva et al,, 2019), and
urate levels that believed to aggravate endothelial
dysfunction and worsen atherosclerosis (Hayder
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Abdul-Amir Maki Al-Hindi, 2019, Hajir Karim
Abdul-Husseein, 2020, Vanholder et al., 2018).

In this study, the age increment of the candidates
had a significant impact on the incidence of UNP
(P-0.001), a finding that was supported by several
other scholars (Simit Doshi, 2020). Several
preceding investigations have revealed a higher
prevalence  of vasculopathy (SV., 2010),
neuropathy, and nephropathy with increasing ages
(Le Floch et al., 2014). Meanwhile, other studies fail
to show such association (Satu Laaksonen, 2002).

There was no sex preponderance among the
studied cases similar to other studies (Basturk et
al, 2017, Simit Doshi, 2020). The majority of the
candidates were on dialysis for more than 1 year
(83.7%) and had hemodialysis three sessions per
week (85.3%). However, the duration of the
dialysis for the study participants generally was
shorter than the durations reported in
international reports. This might be due to poor
compliance or lost patients. There was a
significantly higher incidence of UNP with
increased duration of renal impairment, but no
observed differences in the incidence of UNP
according to the frequency of hemodialysis per
week. UNP was a common presentation and its
occurrence rises with the increase in dialysis
duration among Egyptian adults (Nillie Ezzeldin,
2018). Contrarily, dialysis duration and
effectiveness were not linked with the incidence of
UNP in a prior revision (Satu Laaksonen, 2002).

Thus, early identification and management of
neuropathy in mild ESRD is plausible and may
signify a window of a prospect to moderate its
impact in advanced stages. Future works should
approve this relation and define if early recognition
of neural impairments may initiate preventive
measures to improve quality of life in uremic
patients.

Conclusion

Polyneuropathy is a very common complication in
patients with uremia undergoing dialysis.
Polyneuropathy is not associated with the
frequency of dialysis, but with the duration of
uremia.
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