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ABSTRACT

Background: People with chronic kidney disease are at a higher risk of kidney failure and developing vitamin D deficiencies.
Objective: The aim of this study was to find out the association of vitamin D deficiency and proteinuria in patients with CKD
Materials and Method: The current study was conducted at the department of Medicine Khalifa Gul Nawaz teaching
Hospital/Bannu Medical college, Bannu from January 2023 to April 2023 following approval from the ethical committee of the
hospital. A total of 80 individuals were enrolled in our study.Written consent were taken from each participant. Clinical and
demographic features including weight, sex, age height, marital status, income status, blood pressure were recorded.
Laboratory factors such as 25 OH vitamin D3, electrolytes, urea, creatinine, hemogram, and parathormone, of each patent were
assessed on specified forms. Data was analyzed using SPSS version 22 and the p value less than 0.005 was considered

significant.

Results: In this study a total of 180 individuals were enrolled with chronic kidney disease, out of which 51(63.5%) were female
and 29 (36.3%) were male. The mean age of the study participants’ were 59.1+10.8 years. The deficiency of vitamin D was
found in 15 (18.75%) cases . Participants with deficiency of vitamin D had 628.8 mg/g median UACR, those with sufficient
vitamin D levels had 95 mg/g and with insufficient had 330.8 mg/g. So the prevalence of albuminuria increased with vitamin D

deficiency

Conclusion: Our study concluded that individual with CKD had significantly high vitamin D deficiency and proteinuria was
strongly associated with vitamin D deficiency. The prevalence of proteinuria increased with vitamin D deficiency.
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INTRODUCTION

Damage to the kidney and reduction in the renal function is termed
as chronic kidney disease (CKD). According to the Kidney Disease
Outcomes Quality Initiative (KDOQI) recommendations it have
been divided in to f stages1. The worldwide frequency of CKD is
13.4%". People with disease are at a higher risk of kidney failure,
cardiovascular disease and mortality, despite attempts to reduce
risk factors. It has been underlined as one of the world's most vital
health disasters, growing worldwide disease and death while
exhausting limited health assets® °. As therefore, understanding its
mechanism and developing novel management techniques that
use non-traditional risk characteristics are crucial®. CKD increases
the chance of developing vitamin D deficiencies. It is frequent in
people with CKD, particularly those with transplanted kidneys and
end-stage renal illness* °. The deficiency of occurs in all phases of
CKD, although its incidence increases as renal function declines.
Despite controlling for CKD stage & confounding parameters,
persons with vitamin D concentrations below 15 ng/mL had a
higher probability of all-cause death. Vitamin D insufficiency is a
growing health concern in individuals with CKD®. It can cause
severe osteoarthritis, rickets, gingivitis, bone loss, numbness,
muscular pain, and sadness. Several studies have found a link
between vitamin D depletion and lower glomerular filtration rate in
individuals with CKD Vitamin D's role in Chronic kidney extends
over its usual calcium and phosphorous balance effects, with
possible effects on extra mineral metabolism processes such as
immune system stimulation and renal function. According to
several studies, vitamin D deficiency in patients receiving
hemodialysis has been connected to muscle mass & strengths. In
Pakistan, few research have been undertaken to evaluate the
relationship of vitamin D deficiency and proteinuria in CKD
individuals. Therefore the current study was carried out to
determine the relationship between Vitamin D deficiency and
proteinuria in patients with CKD

MATERIALS AND METHOD

The current study was conducted at the department of Medicine
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Khalifa Gul Nawaz teaching Hospital/Bannu Medical college,
Bannu from January 2023 to April 2023 following approval from the
ethical committee of the hospital. A total of 80 individuals of both
genders and different age groups did not get hemodialysis (HD)
therapy were enrolled. While individuals with malignancy, preganat
women and were on HD treatment were excluded. Written consent
were taken from each participant. Clinical and demographic
features including weight, sex, age height, marital status, income
status, blood pressure were recorded. Laboratory factors such as
25 OH vitamin D3, electrolytes, urea, creatinine, hemogram, and
parathormone, of each patent were assessed on specified forms.
UACR was computed by dividing albumin (measured by
radioimmunoassay) by creatinine (measured from a spot urine
sample), expressed as mg/g. BMI was computed by dividing
weight by height squared (kg/m?). The ratio of absolute neutrophil
count to absolute lymphocyte count (NLR) was represented as a
percentage. The product of calcium and phosphorus was
calculated as Ca*P. The CKD-EPI formula was used to compute
the estimated glomerular filtration rate (eGFR). Data was analyzed
using SPSS version 22 and the p value less than 0.005 was
considered significant. Descriptive statistics for biochemical and
parameter data were provided using arithmetic mean (SD),

percentages and frequencies. After demonstrating near normalcy
by skewness and kurtosis analysis. Continuous variables were
compared using one-way ANOVA for normal distribution data and
the Kruskal-Wallis test for non-normally dispersed data.

RESULTS

In this study a total of 180 individuals were enrolled with chronic
kidney disease, out of which 51(63.5%) were female and 29
(36.3%) were male. the mean age of the study participants
were59.1+10.8 years. 21 (26.3%) of the individuals were from high
income families. Hypertension was found in 73 (91.3%) and
Diabetes mellitus was reported in 46 (57.5%). 23 (28.8%) of the
individuals ha coronary heart diseases as presented in table 1.
Majority of the individuals were in the stage 3b of CKD 34 (42.5%),
followed by stage 3a 23 (28.8%), stage 419 (23.8%) respectively
as described in table 2. 14 (18. %).The deficiency of vitamin D was
found in 15 (18.75%) cases as shown in table 2. Participants with
deficiency of vitamin D had 628.8 mg/g median UACR, those with
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sufficient vitamin D levels had 95 mg/g and with insufficient had
330.8 mg/g. So the prevalence of albuminuria increased with
vitamin D deficiency as presented in table 3.

Table 1: Clinical and demographic features of the study population

Features Frequency/percentage
Gender

Male 51(63.5%)

Female 29 (36.3%)

Alcohol consumption 1(1.3%)

Smoking 5 (6.3%)

High in come 21 (26.3%)

Low income status 14 (17.5%)

Coronary heart disease 23 (28.8%)

Diabetes mellitus 46 (57.5%)

Mean age, years 59.1+10.8 years,

Hyperlipidemia 37 (46.3%)

Hypertension 73 (91.3%)
Table 2: Vitamin D deficiency and CKD phases.

Features Frequency/percentage
Vitamin D status

Deficient 15 (18.75%)
Sufficient 53 (66.25%)
Insufficient 12 (15.0%)
Stages of chronic kidney di

Stage 4 19 (23.8%)
Stage 3a 23 (28.8%)
Stage 3b 34 (42.5%)
Stage 2 4 (5.0%)

Vitamin D difffciency and its association with Albuminuria

Factors N(%)

Median UACR with insufficient vitamin D 330.8 mg/g
Median UACR with deficient vitamin D 628.8 mg/g
Median UACR with sufficient vitamin D 95 mg/g

Mean UACR 340.8 + 410.5 mg/g

Normoalbuminuria 21 (26.3%)

Microalbuminuria 27 (33.8%)

Macroalbuminuria 32 (40.0%)

DISCUSSION

Vitamin D is a steroid with cytosolic binding sites'. Up to 3% of the
human genome is regulated by this vitamin. it has long played a
crucial role in phosphorus and calcium metabolism. its Deficits
have been linked to a variety of health issues, including falls,
fractured bones, elevated blood sugar, immunological,
cardiovascular, and renal illnesses, as well as TB, depression,
neurological disorders, and malignancies“. Vitamin D insufficiency
has been linked to negative consequences on several organ
systems in humans in recent years12. Over 50% of older adults are
vitamin D deficient, according to the Nutritional Standards
consensus calculations ™.

Research suggests that vitamin D deficiency affects both
older and }/ounger populations, even in nations with adequate sun
exposure1 . Maintaining appropriate vitamin D levels relies heavily
on renal function. Humans require physiological activity to function
properly. Low GFR increased the likelihood of vitamin D
insufficiency by 32% compared to those with normal GFR'™.
It deficiency is common in chronic kidney disease individuals,
especially those with end-stage renal dysfunction (ESRD) and
recipients of kidney transplants'® One study found a greater
prevalence of vitamin D deficiency among CKD patients. In the
research, 42% of individuals with low GFR had insufficiency,
whereas 41% had vitamin D deficiency”, individuals on (HD) have
a much greater proportion of deficit compared to the general
population, with rates ranging from 76-94%". As renal function
declines, CKD patients develop resistance to vitamin D
replacement therapy19. The current study was carried out to
determine the relationship between Vitamin D deficiency and
proteinuria in patients with CKD. In this study a total of 180
individuals were enrolled with chronic kidney disease were enrolled

out of which 51(63.5%) were female and 29 (36.3%) were male.
Similar study was carried out bg Ozgiir in which female more than
male which support our study ° In our study the prevalence of
deficiency of vitamin D was found in 15 (18.75%) cases. these
findings are similar to the previous studyzo. but our study results
are not comparable to the study of Muhammad et al in which the
prevalence of deficiency was much higher21.This deference in the
frequency is to the fact that they only included advanced stage of
patients and most of the patients were from rural areas in their
study. Our study findings were not similar to another study21.
Participants in our study with deficiency of vitamin D had 628.8
mg/g median UACR, those with sufficient vitamin D levels had 95
mg/g and with insufficient had 330.8 mg/g. So the prevalence of
albuminuria increased with vitamin D deficiency. These findings
are similar to the study conducted by Ozgir® .In their study
individual with vitamin D had significantly high albuminuria.
Another study revealed the association of albuminuria with
deficiency of vitamin D.(55% risk in increase)?. Albuminuria occurs
with vitamin D deficit because the active component of vitamin D is
essential for kidney function. The key molecular processes linking
vitamin D deficiency to increased albuminuria is that podocytes are
specialized cells in the kidney's filtration glomeruli that act as a
tightly closed net (slit diaphragm) to retain protein in the circulation.
Active vitamin D connects to the Vitamin D receptors on
podocytes. Vitamin D deficiency reduces VDR activity. This affects
essential structural & slit-diaphragm proteins such as nephrin and
podocin, resulting in podocyte damage or foot processes efficacy.
As a consequence, the filtration Iager becomes "leaky," which
allows albumin to enter into the urine®.

CONCLUSION

Our study concluded that individual with CKD had significantly high
vitamin D deficiency and proteinuria was strongly associated with
vitamin D deficiency. The prevalence of proteinuria increased with
vitamin D deficiency.
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