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Abstract

Background: In people with chronic kidney disease (CKD), cognitive decline is one of the major causes for poor outcome in
terms of quality of life and survival rate. Previous studies have found an association between cardiovascular disease and
psychiatric disorders in people with CKD. Physicians should keep in mind that the psychiatric changes and cognitive decline
seen in all stages of CKD is to be detected early in the course of the disease, for timely management of it and for better
outcome in terms of survival rate.

Aim: The goal of this study is to evaluate cognitive performance in patients with chronic renal disease

Material and Method: The study was conducted from March 2019 to april 2021 in department of general medicine and
nephrology clinic at KDMCH, Mathura. Between March 2019 to april 2021, baseline data were obtained. The study included
108 participants (58 with CKD and 50 with ESKD). ESKD patients were ‘CKD patients with dialysis’. Various tests were
used to assess brain function.

Results: ESKD patients had significantly lower scores on the 3MS, TMT-A and TMT-B trials, with a difference between
TMT-A and B than CKD patients. In ESKD patients, the numbers less than 3MS of speech and fluency memory, as well as
visuo-position and structure, were significantly lower. ESKD patients had the highest number of patients with psychiatric
disorders, as measured by the outpatient testing scores listed above 3MS, TMT-A, and TMT-B. ESKD patients had
significantly higher levels of depression than CKD patients.

Conclusion: Higher cognitive decline was found in the ESKD group in comparision to non-dialysis CKD group. Also ESKD
was associated with higher rates of cerebro-vascular disease, cardio-vascular disease and peripheral artery disease.
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Introduction

mental disability from 30 to 70% among dialysis patients

CKD is a growing public health issue. Kidney failure is with kidney failure.3*

common in people of all ages, but especially in adults.

People with CKD at any stage are more likely to have a
mental disability, which can be a major factor in their
quality of life. In addition, among dialysis patients,
cognitive decline was linked to an increased risk of death.
Cerebrovascular disease is a major risk factor for
impairment in the brain, and vascular disease is a greater
cause of cognitive decline in people with CKD than
Alzheimer's disease. CKD patients are more likely to
experience chronic and abnormal vascular risk factors, and
dialysis patients may be at risk for psychiatric
complications due to non-vascular risk factors and the
hemodialysis process itself. Unfortunately, because the risk
factors for cognitive impairment in CKD are not yet fully
known, treatment options are restricted.

In chronic kidney disease, mental retardation is a major
source of illness (CKD). People with a mental disability
have a lower quality of life, have a harder time adhering to
drugs, and have a lower chance of survival.’Importantly,
when kidney function declines, mental retardation is more
widespread and severe. This is in line with an increase in

The cause of mental retardation in patients with CKD may
be many, indicating a variety of medical concerns these
people are experiencing. Alzheimer's disease first affects
memory and especially in elderly patients with kidney
disease, as it does in most people; However, the levels of
Alzheimer's disease in CKD patients look similar to those
in the control and age and gender levels, so there is no
explanation for the increase in cognitive impairment.> most
of all. Even for those who do not have a well-known history
of stroke, the concept of magnetic resonance imaging in
dialysis patients shows significant burden of white matter,
atrophy, and cerebral infarcts.®

The increase in the incidence of cognitive impairment in
patients with advanced CKD’, compared with those with
previous stages, suggests that cognitive decline is expected
to increase over time in this population, associated with
CKD and chronic vascular's trajectory. However, such
progress may be marginalized, as cognitive function in the
CKD group has been shown to remain stable over a period
of two years.® On the other hand, the potential benefits of
removal of uremic poison from dialysis compared with the
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potential risk of cerebral ischemia over the time with
hemodialysis and the gradual progression  of
cerebrovascular disease may create a medium-term increase
in cognitive function in ESKD patients undergoing
dialysis.’

In this study, we hypothesized that ESKD patients would
have a lower cognitive function and a faster rate of mental
retardation than CKD patients. The aim of this study was to
evaluate the cognitive performance of the patients with
CKD and ESRD.

Material and Methods

The study was conducted from March 2019 to april 2021 in
department of general medicine and nephrology clinic at
KDMCH, Mathura. Between March 2019 to april 2021,
baseline data were obtained. The study included 108
participants (58 with CKD and 50 with ESKD). ESKD
patients were ‘CKD patients with dialysis’. Various tests
were used to assess brain function.

To avoid any mental variability associated with dialysis
treatment, diagnostic instruments were given to ESKD
patients receiving hemodialysis before or during the first
hour of dialysis. It has been shown that psychiatric
functioning does not differ significantly from one-hour pre-
hemodialysis tests and one-hour screening  of
hemodialysis.'® Simultaneous screening of non-dialysis
CKD patients and external dialysis patients reduces the
need for more frequent nephrology clinics.

Patients had to be eighteen years of age or older, have
chronic kidney disease, and be able to give informed
consent. Patients with ESKD need to undergo dialysis at
least three months prior to enrollment to ensure that their
clinical and chemical conditions are stable.

Data collection

After obtaining written consent from study participants,
study assistants used a combination of patient interviews
and medical record reviews to collect demographic
information (age, gender, race, educational status, income),
smoking status, and clinical data, such as cause of renal
disease and comorbidities (diabetes, high blood pressure,
hyperlipidaemia, and coronary artery disease).

Inclusion and exclusion criterion

Patients were excluded if they had received a kidney
transplant or were actively involved in a live donor
transplant; he had dementia or mental retardation; have a
minimum medical life span of less than 12 months based on
their comorbidities.

The ethics committee has approved the approval process, as
well as consent forms and assessment instruments. Patients
were removed from the case where a condition of discharge
was obtained after an informed consent was signed.

Result:

125 eligible people were invited to participate in the study
(65 with CKD and 60 with ESKD). Four patients were
excluded because they did not meet the inclusion
procedure, and 13 patients were excluded from the study
due to withdrawal of permission, kidney transplant, or death
prior to collecting basic data. This resulted in a follow-up
group of 108 patients (58 CKD, 50 ESKD). ESKD patients
who completed follow-up tests had a vintage dialysis less
than one year (3-12 months) in 28 of the 90 patients (30%),
and 52 (90%) had been on dialysis for more than a year at
baseline.

Table 1: The research population’s baseline demographic and clinical features were compared between CKD and
ESKD patients.

Overall Population CKD Patient ESKD Patient
Mean+SD% Mean+SD% Mean+SD%
No. of patients 108 58 50
Smoking status 72.6+£14.8 69.7£11.4 65.2+12.9
Diabetic Nephropathy 38.4% 32.8% 41.2%
Hypertension 24.2% 30.7% 18.4%
Ischemic heart disease 43.8% 28.4% 58.5%
Peripheral vascular disease 26.8% 11.2% 39.7%
Lung disease 32.4% 29.3% 35.9%
Cerebrovascular disease 18.7% 13.6% 21.4%

The study population was 65 years on average, and ESKD patients (65 years) were younger than CKD patients (66years).
The majority of ESKD and CKD patients (61%) were male, and education levels were similar in both subgroups. Ischemic
heart disease and peripheral vascular disease have been shown to be more common in ESKD patients, who had diabetic
nephropathy as a cause of kidney disease. Among the groups of CKD and ESKD patients, smoking status and increased
comorbidities such as diabetes, high blood pressure, cerebrovascular disease, and lung disease were compared.
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Table 2: The cognitive function and depression baseline values.

Test Instrument used to measure cognitive functions. Overall Population | CKD Patient | ESKD Patient
Mean £SD Mean £SD Mean £SD

Score on the Modified Mini Mental State Examination (3MS) 95.8+7.3 98.2+6.7 91.4+48.1

3MS verbal memory& fluency domain 28.4+4.1 31.6£3.8 27.9+4.8

3MS orientation & visuo- construction domain 22.4+2.2 20.6+0.86 21.8+3.5

3MS Language- praxis domain 12.440.6 12.8+0.9 11.440.3

3MS Language and executive function domain 18.7£3.4 18.9+£3.8 17.5£2.5

Trail Making Test Part A 51.2435.7 41.7£18.5 65.9+46.8

Trail Making Test Part B 125.7+86.1 102.8+62.8 152.7£99.4

Initially, ESKD patients had significantly lower scores on
the 3MS, TMT-A and TMT-B trials, with a difference
between TMT-A and B than CKD patients. In ESKD
patients, the numbers less than 3MS of speech and fluency
memory, as well as visuo-position and structure, were
significantly lower. ESKD patients had the highest number
of patients with psychiatric disorders, as measured by the
outpatient testing scores listed above 3MS, TMT-A, and
TMT-B. ESKD patients had significantly higher levels of
depression than CKD patients.

Discussion

Cognitive functions in ESKD patients were significantly
lower than in non-dialysis CKD patients, consistent with
previous studies.'"** However, ESKD dialysis patients,
especially those who had been on dialysis for less than a
year, showed little decline in cognitive functions in
comparision to those who were on dialysis for more than a
year.

Seidel et al."® conducted a cross-sectional study to assess

psychiatric functioning in 119 patients with CKD and 54
healthy controls, all of which had a glomerular filtration
rate of more than 60ml / min per 1.73m2 but otherwise risk
factors. Seidel et al.® Investigate the relationship between
variability in cardiovascular risk and mental functioning.
High hemoglobin Alc (HbAlc) was linked to poor
cognitive function, even after controlling previous history
of CVD cases and other traditional risk factors such as
dyslipidemia, smoking, BMI, and systolic blood pressure.
Although HbAlc was previously associated with
psychiatric functioning in people with type 2 diabetes, this
was not transmitted to patients with severe CKD.

Patients on dialysis who have cognitive impairment have a
higher mortality risk, which leads to a higher rate of death-
related drop-out.**'® Non-mortality dropouts are known to
be higher in cognitively impaired adults, and selective
attrition and survival bias can sway any hypothesis in a
longitudinal study.®

In our study, improvements between speech memory and a
number of patient measurements in patients with a dialysis
yield less than 12 months propelled improvements in 3MS
schools in the small ESKD group. Because of the transition
from a rare urinary condition to a minor uremic condition
immediately after the start of dialysis surgery, it is likely

that the physical benefits of an improved chemical profile
will be most evident in the first year of dialysis. In our
study, higher cognitive decline was found in the ESKD
group along with higher rates of cerebro-vascular disease,
cardio-vascular disease and peripheral artery disease.

Drew et al.'’ did not find a link between the duration of
dialysis and higher mental function impairment.

There are a few errors in our study. The number of control
people for CKD patients, selected in the same area as the
population and the study area, provided an opportunity to
compare CKD patients with ESKD directly, allowing us to
examine our point of view. We must keep in mind that only
a small percentage of CKD patients progress to the point
where they need ESKD dialysis, and that there is a natural
imbalance in direct comparisons between CKD and ESKD
patients. Significant signal differences between groups
revealed this imbalance, and we used multivariate analysis
to adjust for significant variables.

Conclusion:

Finally, we found that baseline score of cognitive function
and higher performance was lower in ESKD patients than
in CKD patients. However, we found that, compared with
CKD patients, global cognitive statistics for ESKD patients
and schools related to verbal memory and fluency improved
over time, which was due to the development of patients
with a dialysis yield of less than one year. These findings
suggest that memory responds to chemical reactions, but
other cognitive domains, such as administrative function,
are strongly influenced by cerebro-vascular disease. In our
study, higher cognitive decline was found in the ESKD
group along with higher rates of cerebro-vascular disease,
cardio-vascular disease and peripheral artery disease.
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