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cross-sectional study carried out at the Douala General Hospital (DGH) a ter-
tiary referral hospital in Cameroon. Methods: The diagnosis of neuropathy
was made using the Michigan Neuropathy Screening Instrument (MNSI),
neuropathic pain with the DN4 score, Restless Legs Syndrome (RLS) with the
International Restless Legs Syndrome Study Group questionnaire (IRLSSG)
and cognitive disorders with the Mini-Mental State Examination test (MMS).
Student T and Chi-square tests were used to compare qualitative and quan-
titative variables. The level of significance was set at p < 0.05. Results: A to-
tal of 157 patients were included with 65% being males. The mean age was
48.8 + 13.7 years. The main co-morbidities were hypertension (90.4%), di-
abetes (19.1%), hepatitis C (10.5%) and HIV infection (10.8%). The median
dialysis vintage was 36 (1 - 178) months. The overall prevalence of neuro-
logical disorders was 85.4%. The leading type was sensory polyneuropathy

DOI: 10.4236/0jneph.2022.121011 Mar. 9, 2022 112

Open Journal of Nephrology


https://www.scirp.org/journal/ojneph
https://doi.org/10.4236/ojneph.2022.121011
https://www.scirp.org/
https://doi.org/10.4236/ojneph.2022.121011
http://creativecommons.org/licenses/by/4.0/

H. M. Patrice et al.

(57.3%), cognitive dysfunction (52.9%), neuropathic pain (23%), and rest-
less legs syndrome (17.8%). Male gender was statistically associated with neu-
ropathic pain, while age > 40 years and diabetes were associated with sen-
sory neuropathy and RLS. Conclusions: The burden of neurological disord-
ers is high among patients on MHD as up to 4/5 of them had neurological
involvement dominated by sensory polyneuropathy and cognitive dysfunc-
tion.
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1. Introduction

Chronic kidney disease (CKD) is a worldwide public health problem with an 8%
to 10% prevalence in the adult population [1]. Data in Africa are rare but the
hospital-based prevalence in sub-Saharan Africa is estimated between 2% and
12% [2]. CKD accounted for 1% - 5% of global deaths in 2017 and was the 12th
leading cause of death globally [3]. CKD progress in five stages and at end-stage,
renal replacement therapy (RRT) either dialysis or renal transplantation is ne-
cessary for survival [4].

Haemodialysis (HD) is the main modality of RRT [5] [6]. The outcome of pa-
tients on HD is characterized by a high morbidity and mortality rate [7] [8] [9]
mainly due to comorbidities and HD complications [10]. These complications
affect all body systems, especially the cardiovascular and nervous systems [11].
Neurological complications affect both the central nervous system such as stroke,
cognitive dysfunction, and encephalopathy, and the peripheral nervous systems
such as autonomic and peripheral neuropathies [12] [13]. These complications
are mainly related to uremic toxins, dialysate type, water quality and HD fol-
low-up [13]. They are found in almost 60% of patients with kidney failure (KF)
patients [14]. These complications are generally underdiagnosed and consequently
less treated, contributing to the morbidity and mortality of affected patients [12]
[13]. In Cameroon, HD is the only RRT available and has been expanded consi-
derably in the last decade with an increasing number of patients undergoing this
treatment. The mortality rate is high and estimated at 26.8% [15]. Data on
neurological disorders amongst KF patients in Sub Sahara Africa are rare. This
study aimed to determine the prevalence and factors associated with neurologi-
cal disorders amongst patients on maintenance HD in a tertiary hospital in Ca-

meroon.

2. Subjects and Methods
2.1. Study Setting and Participants

This was a cross-sectional study carried out from January 1 to 3 April 2018 in
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the haemodialysis and neurology units of the Douala General Hospital. At the
time of the study, the center was equipped with 25 Fresenius 4008S generators
(Fresenius Medical Care, Hamburg, Germany), synthetic polysulfone dialysis
membrane; and bicarbonate dialysate. The center had 2 nephrologists, 1 general
practitioner, and 12 nursing staff, and opens from Monday to Saturday, runs 3
dialysis shifts a day and offers to registered patients two 4-hour dialysis sessions
per week. All consenting patients with KF on maintenance haemodialysis (MHD)
were included. For each patient, socio-demographic characteristics (age, gender,
occupation, matrimonial status, residence, educational level, existence of health
insurance), comorbidities such as diabetes, hypertension, HIV infection, hepati-
tis B and C, systemic diseases (lupus), gout, neurological pathologies (Stroke,
Dementia). Presumed cause of KF, duration on dialysis, and current treatment
were obtained from patient’s files. Neurological disorders detected after dialysis
initiation were also recorded.

A complete neurologic examination was done by a neurologist The Mini-Mental
Status (MMS) was used to diagnose cognitive impairment [16] and for neuropa-
thy the Michigan Neuropathy Screening Instrument (MNSI) was used [17], the
International Restless Legs Syndrome Study Group questionnaire for the restless
legs syndrome (IRLSSG) [18], and the DN4 score for neuropathic pain [19]. Ti-
nel and Phalen’s manoeuvres were used to diagnose carpal tunnel syndrome.
Assessment of the autonomic nervous system was based on the patient’s history
and the Valsalva manoeuvre used to assess orthostatic hypotension. Co-morbidity

evaluation was done using Charlson’s score [20].

2.2. Statistical Analysis

Data were analyzed using the Statistical Package for Social Sciences (SPSS) Stan-
dard version, Release 20.0 (IBM Inc. 2012, Armonk, NY). Quantitative variables
were expressed as means with standard deviation. The Student’s T-test was used
to compare means and the Chi-Square test to compare qualitative variables. Sta-

tistical significance was set at a p < 0.05.

2.3. Operational Definition of Terms

- Neuropathic pain was defined by a DN4 score > 4.

- Orthostatic hypotension was defined, as a decrease of systolic blood pressure
of more than 20 mmHg and/or a decrease of diastolic blood pressure of more
than 10 mm Hg within 3 minutes of standing without modification of the
heart rate.

- Carpal tunnel syndrome was considered in every patient with a positive Pha-
len and/or Tinel sign associated with acroparesthesia on the sensory distribu-
tion of the median nerve associated or not with atrophy of the thumb mus-
cles.

- Restless legs syndrome was considered in every patient with an IRLSSG score >

4 for obligatory diagnostic criteria.
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- Neuropathy was considered in every patient with an MNSI Score > 3 on clin-
ical examinations and/or greater than 7 on the questionnaire.

- Cognitive impairment was considered in all patients with a mini-mental state
examination (MMS) score less than that recommended for his/her level of
education. The threshold values for normality were 19 for patients who bene-
fited from O to 4 years of education, 23 for those with 5 to 8 years of educa-
tion, 27 for patients with 9 to 12 years of education, 29 for patients who
graduated from high school. Based on the score, cognitive impairment was
classified as followed: absent if score between 29 to 26, mild (25 to 20), mod-
erate (19 to 16) and dementia (<15).

3. Results

3.1. Baseline Characteristics of the Study Population

We included 157 patients with KF on MHD, of whom 107 (68.15%) were males.
The mean age was 48.8 (13.7) years. A total of 66/157 (42%) patients were un-
employed, and only 11/157 (7%) had a health insurance. Half (50.3%) of the par-
ticipants had a secondary level of education. Hypertension (142/157; 90.2%) was
the most frequent co-morbidity, followed by diabetes 30/157 (19.1%) (Table 1).
The main past neurological history was stroke (8.9%) with 50% of cases occur-
ring after dialysis initiation. The mean comorbidity score was 4.25 + 2.31, with
26.1% of patients having scores ranging from high to very high. The median du-

ration on dialysis was 36 (1 - 178) months.

Table 1. Baseline characteristics of the study population.

Variable Frequency n Percentage (%)

N =157 100

Male 107 68.15
Health insurance 11 07
Unemployed 66 42
Secondary level of education 79 50.3
Hypertension 142 90.4
Diabetes mellitus 30 19.1
Hepatitis C 17 10.8
HIV infection 17 10.8
Gout 15 9.6
Hepatitis B 8 5.1
Past neurological illness 18 11.5
Stroke 14 8.9

Facial palsy 1 0.6
Paraparesis 1 0.6
Parkinsonian syndrome 1 0.6
Meningioma 1 0.6
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3.2. Prevalence of Neurological Disorders and Associated Factors

After clinical evaluation, tremors account was present in 24.8% of patients fol-
lowed by myoclonus (9%). Plastic hypertonia was present in 2.5% of patients
and hyporeflexia/areflexia was the most reflex jerk abnormality encountered
(48.4%). Cranial nerve VIII was the main involved nerve (8.9%) and orthostatic

hypotension was found in 15.9% of case (Table 2).

Table 2. Neurological signs amongst study participants.

Signs Frequency (n) Percentage (%)
Motor signs
Myoclonus 14 9
Tremor 39 24.8
Asterixis 7 4.5
Fasciculations 3 1.9

Muscle tone abnormalities

Spastic hypertonia 2 1.3
Plastic hypertonia 4 2.5
Hypotonia 2 1.3

Reflex jerk of the lower limbs
Hyporeflexia/areflexia 76 48.4
Hyperreflexia 5 3.2

Sensitivity abnormality
Monofilament perception
Reduced 46 44.58
Absent 16 11.94
Perception test on diapason
Reduced 50 433
Absent 17 12.69

Cranial nerve involvement

Nerve I 5 3.2
Nerve VII 6 3.8
Nerve VIII 14 8.9

Orthostatic disturbances
Orthostatic hypotension 25 15.9

Orthostatic vertigo 21 134

Other syndromes

Pyramidal syndrome 10 6.4
Cerebellar syndrome 4 2.5
Spinal cord compression 1 0.6
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Neurological disorders were found in 134/157 patients (85.4%), of which
64/157 (40.8%) had mixed disorders involving the central and peripheral nerv-
ous systems. Reported symptoms were headache with 76/157 (48.9%), sleep dis-
orders with 69/157 (45.1%) and seizures 8/157 (5.1%). The main central nervous
disorders were cognitive impairment 83/157 (52.9%) (Table 3) and it was mild
in 42.2% of patients, moderate in 2.4% and dementia was present in 4.8% of pa-
tients. All patients with stroke were on dialysis for less than 6 months. The main
peripheral nervous disorder was sensory polyneuropathy 90/157 (57.3%) while
neuropathic pain was found in 34/157 (21.7%) patients and restless legs syn-
drome in 28 (17.8%). Among the cases of sensory polyneuropathy, 26 were di-
abetic, 11 had hepatitis C and 9 patients were HIV positive. Diabetes mellitus
was associated with the occurrence of sensory polyneuropathy and neuropathic
pain (p < 0.05), while age greater than 40 years was associated with both sensory
polyneuropathy (p = 0.001) and restless legs syndrome (p = 0.02). Duration on
HD, presence of HIV, hepatitis B and C and gout were not associated to neuro-
logical disorders (Table 4).

4. Discussion

This study aimed to determine the prevalence of neurological disorders and their
associated factors in patients on MHD. The prevalence of neurological manife-
stations was high (85.4%). Cognitive impairment was the most common central
nervous system manifestation while sensory polyneuropathy was the leading
presentation of neuropathy. Male gender was associated with neuropathic pain
while age > 40 years, diabetes was associated with sensory neuropathy and rest-
less legs syndrome.

Few studies exist on the spectrum of neurological disorders in patients on
MHD. Most of them assessed specific aspects. Rizzo et al in a review estimate
the prevalence of neurological disorders in these patients at 60% [14]. Our pre-
valence (85.4%) was higher without the use of electrophysiology study (subclini-
cal screening). An explanation could be the fact that patients in our setting received

only 2 sessions of dialysis of 4 hours duration per week, instead of 3 sessions as

Table 3. Neurological disorders in the study population.

Neurological disorders Frequency (n) Percentage (%)
Sensitive polyneuropathy 90 57.3
Cognitive dysfunction 83 52.9
Neuropathic pain 34 21.7
Restless legs syndrome 28 17.8
Orthostatic hypotension 25 15.9
Orthostatic Vertigo 22 14.0
Carpal Tunel syndrome 14 8.9
Stroke 4 2.5
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Table 4. Factors associated with neurological disorders among patients on MHD.

Factors CDn (%) p PNn (%) p NPn (%) p RLS* n (%) p ODn (%) p
Sex
Female 23 (46.9) 22 (68.8) 3(9.4) 9 (28.1) 9 (19.14)
Male 60 (57.1) 027  68(84) 0.07  33(40.7) 0.001 15(18.5) 0.26 16 (16) 0.56
Age (years)
<40 20 (54.1) 9 (47.4) 0 8 (42.1) 6 (16.2)
40 - 60 34(442) 032 45(83.3) 0.003 14(259) 0.9 11 (20.4)  0.07 14 (18.7)  0.75
>60 29 (72.5)  0.09  38(90) 0.001 22 (55) 099  5(12.5)  0.02  5(13.9)  0.78
Duration on HD
<5 years 65 (54.2) 70 (83.3) 24 (28.6) 18 (21.4) 18 (21.4)
>5 years 18 (482) 0.68 20 (69) 0.09 12 (40) 028  6(20) 0.88 7 (20) 0.88
Hypertension
No 7 (46.7) 9 (100) 3 (100) 3 (33.3) 4(33.33)
Yes 76 (54.7) 0.55  81(77.9) 020  33(77.9) 091 21(202) 040  21(20.2) 0.40
Diabetes
Non 66 (52.8) 64 (73.3) 23 (26.4) 20 (23) 20 (23)
Oui 17 (58.6) 0.57 26 (100) 0.003 13 (50) 0.02 4(15.4) 0.41 5(15.4) 0.41
Hepatitis B
No 78 (53.1) 85 (80.2) 34 (80.2) 22 (20.8) 22 (20.8)
Yes 5(71.4)  0.45 5(71.4) 071 2(71.4) 085  2(28.6) 064  3(286)  0.64
Hepatitis C
No 74 (53.6) 79 (79.8) 28 (28.3) 20 (20.2) 20 (20.2)
Yes 9(56.9)  0.84 11(78.6) 1.00 8(57.1)  0.06  4(154)  0.49 5(28.6) 072
HIV
No 74 (69.8) 81 (80.2) 35 (34.7) 21 (20.8) 21 (20.8)
Yes 9 (52.4) 0.41 9 (75.0) 0.71 1(8.3) 0.10 3 (25) 0.72 4 (25) 0..72
Gout
No 74 (52.9) 60 (82.2) 29 (52.9) 21 (21.2) 21 (21.2)
Yes 9(64.3) 0.41 20(75.0) 036  9(643) 0.14  3(11.4) .00 4(11.4) 1.00

CD: Cognitive Dysfunction; PN: Polyneuropathy; NP: Neuropathic Pain; OD: Orthostatic dysfunction; HIV: Human Immunode-

ficiency Virus; RLS: Restless Legs Syndrome; HD: Hemodialysis.

recommended and also the shortage of dialysis consumables that lead to irregu-
lar dialysis sessions. These are factors that contribute to poor dialysis and the
accumulation of uremic toxins that are known to be toxic for nerves.

Sensory polyneuropathy was the most present disorder (17.3%) using the
MNSI which is a validated score for the diagnosis of peripheral neuropathy [17].
Among these patients, more than half (51%) had other diseases susceptible to
induce polyneuropathy such as diabetes, HIV, hepatitis B and C. Mambelli et al
in Italy, and Tiki et al in Turkish reported respectively a prevalence of 61.3%
and 97% for polyneuropathy amongst patients on MHD [18] [19]. These high
prevalence in their studies could be due to the fact that they used electromyo-
neurography, which enables infra clinical diagnosis of neuropathies, and also the

rate of patients with risk factors (comorbidities) of neuropathy in their studies
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was higher.

A decrease in the amplitude of sensory potential was remarkable on the me-
dian, ulnar and sural nerves. Whereas the motor conduction velocity was re-
duced on the peroneal nerve associated to an increased latence interval. As for
non-uremic polyneuropathies, excluding diabetes and viral infections that are
common in Cameroon [21] [22] [23], another study reported in 20 patients on
MHD with neuropathy, four cases of non uremic neuropathy notably one Guil-
lain Barre syndrome, one chronic polyradiculoneuritis, one progressive spinal
amyothrophy and a case associated to transplantation [24]. These findings sug-
gest the multifactorial origin of polyneuropathy in our context.

Similar to Mambelli et al, increased age was associated to polyneuropathy as
well as type 2 diabetes [18], which generally occurs with age justifying their
coexistence as associated factors in our study. Cognitive impairment was present
in 52.9% of which 4.8% of cases were recognized dementia. Our results were
similar to those of Pereira ef al in Brazil who reported 40% of case [25]. These
increased proportions can be explained by the presence of several major cere-
brovascular risk factors such as hypertension, diabetes and HIV; and also, by the
episodes of cerebral hypo perfusion occurring during dialysis sessions resulting
in transient ischemia enhancing nerve cell damage in these patients. In 2012,
Kurella et al. in the USA [26], in a series of 80 patients found that 38% of pa-
tients had severe dementia. This proportion is far greater than the 4.8% in our
study. The mean age of their patients estimated at 61 years (versus 48 years in
our study), could have contributed to an increase in the proportion of dementia.

Headache was the main symptom with a prevalence of 48% compared to 44%
found by Aladlouni ef al. in Morocco [27] and 40% reported by Goksan et al in
Turkey [28]. In Brazil, Antoniazzi et al then Feitosa et al respectively had 70
and 76% cases of headache [29] [30]. The main clinical presentations were mi-
graine (48%), tension-type headache (19%) and associated forms (migraine and
tension-type headache) in 8% of patients [28]. Sleep disorders were found in
44.4% of patients. These results are similar to the prevalence (44%) of sleep dis-
orders reported in the study Giovanni et al [31] but about much lower than
those reported by Sabry et al in Egypt (79.5%) and Merlino et al in Italy (80%)
[32] [33]. This difference could be linked to the study method used; in our study,
the diagnosis was mainly clinical in contrast with these two studies that used
well defined scores in addition to polysomnography.

In our study, the prevalence of restless legs syndrome was 17.8% using IRLSSG
criteria. This result is in the range with those of Araujo et al (21.5%) on a popu-
lation of 400 patients and Salman ef a/ in Saudi Arabia (20.3%) on 123 patients
using the same questionnaire [34] [35]. Age greater than 60 years was associated
with restless legs syndrome, similar to the report of Araujo ef al [34]. This asso-
ciation could be justified by the fact that increased age enhances the degeneres-
cence of descending dopaminergic pathways which could cause restless legs
syndrome [35]. Finally, no association was found between restless legs syndrome

and comorbidities, nor duration of dialysis, similar to other studies in the litera-
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ture [34] [35].

Autonomic dysfunctions were frequent in chronic haemodialysis patients. Or-
thostatic hypotension was found in 15.9%. In our study, diabetes was the second
comorbidity (19.1%) inducing severe neuropathies with autonomic dysfunction
responsible for orthostatic hypotension. Sasaki et al in Japan reported a preva-
lence three times ours (42%) [36]. The mean duration of dialysis in this Japanese
study could explain the difference (14 years against 3 years in our study). The
mechanism remains yet unknown.

Carpal tunnel syndrome was found in 8.9% of our patients who had a com-
mon characteristic of dialysis duration greater than 5 years. In fact, carpal tunnel
syndrome is due to the accumulation of Beta-2 microglobulin, in particular and
juxta-articular structures. Whereas Beta-2-microglobulin is a uremic toxin mildly
eliminated via HD hence the correlation with the duration of dialysis. Using
clinical criteria, our result is closed to that reported by Kopec et al and Mbarki
et al. in Tunisia which found respectively 10.4% and 8.3% [37] [38]. However,
our finding was low compared to that of Namazi et al (30.5%) [39]. This could
be due to the fact that in their study, an electromyoneurography was performed
and the duration on dialysis was much longer (10 years) [39].

This study has shortcomings which include mainly the absence of electrophy-
siological assessment for diagnostic confirmation and better appreciation of sub-
clinical involvement. But the nature of this study, using validated tools for diagno-
sis purposes gives an idea of preliminary data and should serve as a baseline for

further studies to improve the management of these disorders and comorbidities.

5. Conclusion

The prevalence of neurological disorders was high among patients on MHD in
the DGH affecting up to 4/5 of them. Neurological involvement was numerous
and dominated by sensory polyneuropathy and cognitive dysfunction. There is a
need to put in place measures to manage these complications and improve the

quality of life of affected patients.
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