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ABSTRACT Chronic renal failure (CRF) is one of the most important health problems in our population. From the early

stages of the disease progression, the activation of Vitamin D in kidney is affected, resulting in
abnormality in the regulation of calcium and phosphate homeostasis in the blood. In the present study, 30 Chronic Renal Failure
patients visiting Nephrology OPD and 30 age and sex matched volunteers were studied. Serum levels of Urea, Creatinine,
Calcium, Phosphate and Vitamin D were measured in the study participants. The data after statistical analysis showed
significantly higher levels of Phophate and significantly lower levels of Calcium and Vitamin D in the CRF patients in
comparison to healthy control subjects. Phosphate and Vitamin D also shows significant correlation with serum creatinine levels
inthe CRF patients. The present study confirms the abnormality in Calcium-Phosphorus metabolism as a complication of CRF in
our population, and highlights the importance of regularly measuring these parameters in CRF patients and possible need of

taking corrective measures in this regard.

INTRODUCTION

Chronic renal disease is an internationally recognized public
health problem affecting 5-10% of the world population™?.
Disturbances of calcium-phosphate (Ca-P) and vitamin D
metabolism in chronic renal failure (CRF) play a key role in the
development of secondary hyperparathyroidism.
Hyperphosphataemia and increased calcium a phosphate
product have been directly linked to increased mortality in a
large number of haemodialysis patients. Calcification of
coronary plaques and myocardial tissue, as well as diffuse
myocardial fibrosis, is common pathologic findings in uremic
hearts'™*. The data clearly point to controlling
hyperphosphataemia, 'a silent killer of patients with renal
failure™. Normal calcium and phosphate homeostasis is
interrupted beginning early in the course of chronic kidney
disease (CKD). Rising FGF-23 levels suppress renal
production of 1,25-dihydroxyvitamin D, which reduces klotho
expression. Sensing a threat to the ionized calcium
concentration due to less efficient gastrointestinal calcium
absorption, the parathyroid glands increase PTH secretion,
which is augmented by release of the glands from feedback
inhibition by reduced 1,25-dihydroxyvitamin D levels.
Recognition that elevated levels of FGF-23, PTH, and
phosphate and low levels of 1,25-dihydroxyvitamin D and
calcium are associated with adverse clinical outcomes has
stimulated interest in earlier treatment of disordered mineral
metabolism in CKD. PTH rises in CKD as a secondary
response to calcium depletion and that FGF-23 rises as a
secondary response to phosphate retention, but there are
limited data on calcium and phosphate balance in CKD.

Phosphorus is suggested to increase PTH synthesis at the post
a transcriptional level. The parathyroid cells respond to
changes in serum phosphorous concentration at the level of
gene expression by the same mechanism as that describe for
calcium; that is by influencing PTH-mRNA stability. Low
phosphorus decreases, where as high phosphorous increases
PTH-mRNA stability .

The control of Hyperphosphataemia in advanced CRI is of
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utmost importance for 3 mainreasons- 1.

Hyperphosphataemia contributes to the pathogenesis of
secondary hyperparathyroidism and its skeletal expression .
2. It promotes, together with calcium and vitamin D, the
formation and deposition of calcium-phosphate crystals in
soft tissues, in particular in the vessel wall & in heart valves™.
3. There is a direct, independent association between the
degree of Hyperphosphataemia and cardiovascular

morbidity and mortality in dialysis patients .

Recognition that elevated levels of FGF-23, PTH, and
phosphate and low levels of 1,25-dihydroxyvitamin D and
calcium are associated with adverse clinical outcomes has
stimulated interest in earlier treatment of disordered mineral
metabolism in CKD with all these issues in mind, in this study
we have tried to find out the occurrence of derangement in Ca
metabolism in CKD patients in this part of our country.

METHODS:

e Study area: The study was done at NIL RATAN SIRCAR
MEDICAL COLLEGE and HOSPITAL, in Kolkata in the
department of BIOCHEMISTRY.

+  Study period: The study conducted from 16" April to 30"
June 2016.

e Sample size: Blood samples for 30 patients suffering from
CKD and 30 samples were collected as healthy volunteers.

e Sample selection: During my study period diagnosed
patient of chronic renal failure attended to Nephrology
OPD or admitted in Nephrology IPD of NRS medical
collage were included in the study.

* Blood sample were taken after overnight fasting. 3ml of
blood sample were collected using the aseptic measure.
The samples were allowed to stand for lhr and then
centrifuged. The serum collected was for calcium,
phosphate, vitamin D and ready for experiment. The
samples were stored at -20°C for further use.

* Calcium, phosphate, vitamin D, ureq, creatinine, sodium
were tested by standardized reagent kits in the
department of biochemistry.
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» Estimation of serum calcium by OCPC method

» Estimation of serum phosphate by molybdate UV method

» Estimation of serum 25-oh vitamin D by commercial ELISA
kit

» Estimation of serum urea by Berthelot method

» Estimation of serum Creatinine by modified Jaffe Kinetic
method

STATISTICAL ANALYSIS:
The statistical analysis of the data were done using SPSS
version 16 software.

RESULTS:
Table 1: Comparison of Mean and SD values of various
parameters in CRF Patients and control subjects

Parameter Cases (Mean=*SD) |Control (Mean=+ SD)
Urea 169+35.4 69.5+5.9
Creatinine 6.8+1.04 4.9+0.26
Calcium 6.6+1.7 9.2+0.5
Phosphate 6.6+2.4 4.6+0.47
Vitamin D, 22.1x6.1 30.4+7.3
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Figure 1: Comparison of Means of various parameters in
CRF Patients and control subjects

Table 2: Comparison of Mean by Independent t test

Parameter |t Value|P Value*|Significance Of Difference*
Urea 11.3 |<0.001 |Statistically significant
Creatinine (6.9 <0.001 [Statistically significant
Calcium |-8.6  [<0.001 [Statistically significant
Phosphate |4.7 <0.001 [Statistically significant
Vitamin D, |-5.4 <0.001 [Statistically significant

*Statistical significance considered at 95% confidence
interval

Table 3: Correlation of various parameters with Creatinine
levelin CRF patients.

Parameter|Correlation |P Value* |Significance Of
coefficient Difference*

Calcium [-0.211 0.191 Not Significant

Phosphate [0.338 0.033 Statistically significant

Vit D3 -0.386 0.014 Statistically significant

*Statistical significance considered at 95% confidence

interval
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Figure 2: Scatter diagram showing correlation between
Serum creatinine and calcium in CRF patients.
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Figure 3: Scatter diagram showing correlation between
Serum creatinine and Phosphate values in CRF patients.
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Figure 4: Scatter diagram showing correlation between
Serum creatinine and Vit D values in CRF patients.

DISCUSSION:

The abnormality in the regulation of Calcium and Phosphate
metabolism in Chronic Renal Failure Patients is one of the
most important complications of the conditions, which then
leads to clinic pathological implications that affect the patient
turther. The present study, done on chronic renal failure
patients of eastern India found out that Both serum calcium
and serum Vitamin D levels were significantly low, whereas
the serum Phosphate levels were significantly higher in the
Renal failure patients in comparison to the controls subjects
[Table 1,2 and figure 1]. On further analysis, it was also found
in the present study, that that both Phosphate and Vitamin D
levels were significantly correlated with the serum creatinine
level, in the CRF patients, [Table 3, Figure 3,4] signifying that
more severity of renal failure, more deranged are these
parameters. The serum calcium level in these patients, though
showed a negative correlation with the serum creatinine level,
the correlation was not found to be statistically significant in
the present study [Table 3, Figure 2]

This result is in accordance with similar studies done
previously on different group of population. Stevens L et al not
only showed presence of abnormality in the calcium and
phosphate levels, but also can predict mortality in these
patients "” . Block G et al also has shown in their study direct
correlation of Calcium X Phosphate product also increases
mortality risk in CRF patients " . The presence of elevated
calcium X phosphate product and its long term negative effect
is also shown in the study of Egbuna et al "# and
Thongprayoon et al "". The biochemical alterations of CKD
include elevated fibroblast growth factor-23 (FGF23) and
parathyroid hormone (PTH), decreased 1,25-
dihydroxyvitamin D (1,25D), elevated serum phosphate, and
decreased serum calcium "*. Excessive circulating
phosphate is excreted by the kidney in response to PTH
and fibroblast growth factor-23 (FGF-23) binding to FGF
receptor-klotho co-receptor complexes. As part of an
intricate set of feedback loops that tightly regulate
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calcium and phosphate homeostasis, both PTH and 1,25-
dihydroxyvitamin D stimulate FGF-23 secretion, and FGF-
23 is the primary negative regulator of 1,25-
dihydroxyvitamin D production. Yasin et al has even shown
in their study, that the FGF level in the CRF patients, infact
correlates with the Calcium X Phosphate product and it can

act as a biomarker for the risk of cardiovascular calcifications

inthese patients "

Phosphorous retention played an important role in the
pathogenesis of secondary hyperparathyroidism. Several
mechanisms are involved. Phosphorus induces
hypocalcaemia and decreases plasma 1,25-(OH),D, levels by
reducing the activity of the renal enzyme 25hydroxyvitamin D-
1 o hydroxylase. Phosphorous also stimulates PTH-mRNA
synthesis independent of changes in serum calcium and
1,25(0OH),D,"*"" In addition, phosphorus also increases

parathyroid cell proliferation directly ™.

The current study finds the similar change in the calcium-
phosphate-Vitamin D in the CRF patients, in our population,
and highlights the risk that these patients are under as further
complications of such dysregulation, and the importance of
regularly monitoring these parameters in our population also.
These results also point towards a possible beneficial role of
Vitamin D supplementation in the CRF patients. Kandula P et
al in a meta-analysis of the observational studies as well as
randomized controlled trials have shown improvement of
biochemical endpoints in the Chronic renal failure after
Vitamin D supplementation, could not find any conclusive
evidence of actual clinical improvement due to lack of data,
especially of randomized controlled trials in this matter "'

The results of the present study underlines the importance of
further studies to gather more data on the abnormality in
calcium phosphate and vitamin D regulation in the Chronic
Renal Failure, especially in our population. The present study
tries to bridge this gap to some extent but further studies
including randomized controlled trial on any possible
beneficial effect on Vitamin D supplementation in these
patients is warranted.
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