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Calcium - Phosphate Index: Considerable Indicator in Different Stages of
Chronic Kidney Discase.
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Abstract:

Since the early 19705, calcium phosphate (Ca-P) index has been regarded as a risk facior for
extra skeletal calcification, tumoral calcinosis and increased cardiovascular event and dearh.
The general consensus was not 1o exceed 70 mg™/dl? (5.6 mmol/L’) in chronic kidney disease.
The present study was done to find out the Ca - P index in different stages of (CKD) patienis to
assess the risks of the patients which can be understood and be negotiated. In this study 100 of
previously diagnosed chronic kidney disease patients of different stages as CKD stage I, 1V
and stage V were included. Subjects were divided into three groups according to staging of
chronic kidney disease : group A (stage 1) were 34 patients, group B (Stage IV) were 36 and
group C (Stage V) were 30 patients. Mean serum inorganic phosphate level was in group A
541 + 249, group B 8.17 + 3.63 and in group C 10.50 + 3.06. Mean serum Calcitm level in
three groups were in group-A 8.36+ 0.74, group- B 8.10x 0.75 and in group- C was 7.43%
1.27 ). Ca - P index was calcudated by muliiplving the serum calcium and phosphate level.
Mean Ca-P index was in group-A 49.39+ 22.95, group B-67.93+ 31.2 and in group-C 90.76+
24.82. Statistical analysis was done benveen these groups and it was significantly higher in
group B than group A ( p< 0.06, group A vs group B), in group C than group A ( p< 0.00,
group A vs group C) and in group C than group B ( p< .002, group B vs group C). It was found
that as the renal function deteriorates gradually the Ca - P index increases and it is highly
significantly higher in CKD - V patient than other stages.

niroduction: . .
I Corrected calcium level means when serum

albumin is lower than normal then calcium
becomes spuriously lower. So measurement of
serum albumin level and correction of calcium
level is done by Corrected total calcium
(mg/dl) = Total calcium + 0.8 X deficient
albumin (40 = servem albumin (g/dl).

Calcium - P index is the index which is
calculated by multiplying serum phosphate
and corrected calcium level. Normal level is
40 - 50 mg” of Calcium and Phosphate.
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deposition of calcium in to bone. Parathyroid
hormone by stimulatory bone resorption and
distal tubular calcium reabsorption in the

kidney and activating renal hydroxylation of

25 (OH) D5 to 1, 25 (OH)- D4 increases serum
caleium level®. Depression of serum calcium
level by itself stimulates, through the calcium
sensing receptor (CaR) in the parathyroid
gland. the sccretion preformed PTH from

parathyroid aland within seconds,
Subsequently PTH biosynthesis by
parathyroid oland hypertrophy and

hyperplasia, Vitamin D metabolism and serum
phosphorus level also regulate PTH level in
blood”. These homeostatic mechunism are
distorted in ecarly stage of CKD and continue
lo deteriorate as loss of Kidney function

progresses.  Hypocalcaemia  together  with
hyperphosphataemia on cach individual can be
responsible for increased blood Ca — P

product. Since the serum phosphate levels in
- . | 2 4
patients with CKD are usually increased”.

The negative importance of serum phosphorus
levels in generating higher Ca - P product
cxpressed as |‘ng3;’d| ® Still, the serum calcium
levels could be ecritical if the
phosphorus levels are very high which is
indeed the case in patients with stage CKD -V.

Serum

Materials and method:

Subjects were selected 100 patients chronic
kidney discase and were divided in three
groups on the basis of creatinine clearance
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rate, group —A (Cer = 60 — 89 ml/min) CKD
Il { n= 34). group- B (Cer 30 — 59 ml/min)
CKD -1V (n= 36) and group —C { Ccr = 15 -
30 ml/min) CKD -V (n=30) patient.
Esumation of serum calcium, s. phosphate, s.
albumin were done with standard biochemical
method.

Serum calcium estimated by CPC method,
phosphate by colorimetric method. Serum
albumin was measured to correctly estimale
the serum calcium level. Because low serum
albumin indicate low serum calcium. So
corrected serum calcium was calculated by :

Corrected total calcium (mg/dl) = Total
calcium (mg/dl) + 0.8 X {40 — serum albumin
(mg/dl)}. Serum albumin was cstimated by
Colorimetric method.

Results:

In gr-A there were 34 patient among them Ca
- P index were higher than normal only in (05
cases (14.7 %) and other 29 patients (84.3 %)
index were within normal range. Among
group-B there were 36 patients and out of
them 13 patients (36 %) having higher Ca - P
index than normal and other 23 patients (64
%) were within normal index level.

In group-C out of 30 patients only 07 cases
{24 %) had normal index and other 23 cascs
(76 %) having very high Ca - P index.

Table-I: Comparison of Ca - P index between group -1 and group- 11

: Group | w | Mean = SD P -1:1'11119 i
[Crem o T ads0ensasil 0.066
[P RSYe ety e ~ 0.006
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Table-II: Comparison of Ca - P index between group-1 and group -111

Mcml_.?SIJ P —value __]
49392275 0.000
90.76x 24.82 ~ 0.000

Table-1T: Comparison of Ca - P index between group-11 and group <111

' Group 3 n o _“W[Qﬂl_l_ﬁx-gﬁ y P -value
B 36 6793 +31.2 0. 006
c 30 90.76+ 24.82 0.000 |

Table- IV: Ca - P index in different groups

Groups S.Alb Ca Poy ; CaxPoy |
) (Mean£SD ) | (Mean=SD) | (Mean =SD) (Mean =SD)
Group A 3.2040.59 8.300.74 541£249 | 49.39£22.75 |
| Group B _ 2.78+0.47 8.10+ 0.75 8.17+ 3.63 67.93 +31.2
| Group C 2452049 | 743£127 | 1050£3.05 | 90.76+24.82

Discussion:

Elevated serum phosphate is a predictable
accompaniment of end-stage renal diseasc
(ESRD) in the absence of dietary phosphate
restriction or supplemental phosphate binders.
The consequences of  hyperphosphatemia
include the development and progression of
sccondary  hyperparathyroidism and a
predisposition to metastatic caleification when
the product of serum calcium and phosphorus
(Ca - P) is elevated. Both of these conditions
may contribute to the substantial morbidity
and mortality scen in patients with chronic
kidney disease patients”.

Present study showed serum calcium level
were gradually decreasing as  the renal
function deteriorates A (8.36= (0.74) in group
B (8.10+ 0.75) and C (7.43+ 1.27) Table-1. It
was significantly lower in group C than A and
B (P <0.004). These lindings were similar to
Nordin BE",

In the present study the serum inorganic
phosphate level in group A (541 249),

B (8.17 3.63) and C {1050+ 3.05) were
gradually increased as the creatinine clearances
decreases gradually (Table —I). Pius et al
observed that a significant higher value of
phosphate in end-stage renal failure (Cer <15
mil/min) than the other stages ( P<0.01)". These
findings were similar to the present study.

The Ca-P index was calculated by multiplying

the values of calcium and phosphate for each
patient of different groups. Then we find out
the mean Ca - P index and compare between
the ditferent groups. It was found that mean
Ca-P index increasing  in
different groups according to the severity of
the disease.

was gradually

Changes in calcium-phosphate metabolism
occur relatively early during the course of
CKD- I and manifest themsclves in
hyperparathyroidism and decreased levels of
1,25-dihydroxyvitamin, valvular and
extravascular calcification and higher levels of
intact  parathyroid (iPTH) are
associated with an increased mortality risk”.

hormone
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In this study the Ca - P index was compared in
stages of CKD and it

when the creatinine clearance
decrcases (Table — IIT). The Ca- P index wus
compared between the different groups and it
was found that in group-B was significantly
higher than group-A (p< .066) and group- C
was highly significantly higher than group-B.
There have been several observational studies
{Lundin et al 1980, Block et al 1998, Block et
al 2004, Young et al 2005) exploring the
relauonship between serum Ca - P product
and mortality in CKD Stage- V D changes
which can lead to renal bone discase”. A high
calcium-phosphorus product is associated with
artherosclerosis disease'™. So, this is important
to assase the relationship between the Ca - P
index in different stage of CKD patients.

different INCIeAses

aradually

Conclusion :

The study revealed a marked increase in Ca -
P index levels in all the stages of chronic
discase patients and it gradually
mcreases as the renal function deteriorates
more and more . It 15 one ol the important risk
factor for the chronic kidney discase, the high
is the index the more is the cardiovascular risk
and mortality. So, for efficient management of
chronic kidney discase it may be the vital part
to determine the Ca - P index and keep it
within range.

kidneyv

o

References:

I. Carmel Hawley -- Calcium - phosphate
product .-The CARI Guidelines — Caring
for Australasians with Renal Impairment
Biochemical and Haematological Targets,
April 2006 , Page 1

2. Slatopolsky EA, Burke SK, Dillon MA
and the Rena Gel Study Group: Rena Gel
a nonabsorbed calcium- and aluminium-
free phosphate binder, lowers scrum

§]

6.

8.

LE

S Med. Sei. Res.

phosphorus and parathyroid hormone.
Kidney Int 1999; 55: 299-307.

Wolfgang CW, Levin R, Avorn J. The
nephrologist's role in the management of
calcium-phosphorus metabolism in
patients with chronic Kidney discasc.
Kidney Int 2003; 63: 1836-1842.
Loccatelli, F, Camnala-Andia, JB.
Druecke, TB, et al: Management of
disturbances of calcium and phosphate
metabolism in chronic renal insulficiency,
with emphasis on the control of
hyperphosphatemia. Nephrol Dial
Transplant 2002; 17: 723-731.

Young EW, Akiba T, Albert JM et al.
Magnitude and impact of abnormal
mincral  metabolism  in  hemodialysis
patients in the Dialysis Outcomes and
Practice Patterns Study (DOPPS). Am J
Kidney Dis 2004; 44: 34-38.
Mordin BE - Primary and
hyperparathyroidism. Adv
Medicine 1958; 9: 123-25.
Piits TO, Priano BH. Mitro R et al - *
Hyperparathyroidism and 1,25 dihydrox
vitamin-D defficiency in mild .moderate
and severe renal failure. J Clin endocrol
Metab 1988; 67; 5476 - 881.

Young EW, Albert JM, Satayathum S et
al. Predictors and consequences of altered
mineral  metabolism:  the  Dialysis
QOutcomes and Practice Patterns  Study.
Kidney Int 2005; 67: 1179-87, 81-105.
Ganesh, SK. Stack AG, Levin NW et al:
Association of elevated serum PO; Ca x
PO; product, and parathyroid hormonc
with cardiac mortality risk in chronic
hemodialysis patients. ] Am Soc Nephrol
2001; 12: 2131-2138.

sccondary
Internal

. Lundin AP 3rd, Adler Al, Feinroth MV et

al. Maintenance hemodialysis. Survival --
beyond the first decade. JAMA 1980
244: 38 - 40.



