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Introduction

Patients with chronic renal illness may exhibit abnormalities in their mineral
metabolism . Patients with chronic renal disease are at greater risk for mineral
and bone illnesses due to their increased likelihood of developing calcific
cardiovascular abnormalities . Abnormalities in blood calcium, phosphorus, and
intact parathyroid hormone have all been linked to CKD-MBD, which in turn has
been linked to an increase in cardiovascular morbidity and mortality. According
to the Kidney lliness Improving Global Outcomes recommendations, the clinical
disease that includes mineral, bone, and calcific cardiovascular concerns as a
result of CKD should be called CKD-MBD.Hyperphosphatemia, elevated iPTH,
and decreased 1,25(0OH)2D result when the kidneys are unable to excrete an
adequate amount of phosphate load due to the progression of chronic kidney
disease (CKD). When 1,25(0H)2D levels are low, calcium is taken into the body
less efficiently in the intestines. Th

e iPTH plays a crucial role in regulating calcium and phosphorus levels. Patients
in stage 3 of chronic renal disease should have their serum calcium, phosphorus,
intact parathyroid hormone (iPTH), and alkaline phosphatase activity measured
regularly.Recent studies done at many centres have indicated that only a small
percentage of hemodialysis (HD) patients had calcium, phosphorus, and iPTH
levels within the goal limits specified by the Dialysis Outcomes Quality Initiative
of the National Kidney Foundation. However, despite the positive correlation
between them, the average serum phosphorous and iPTH levels were negatively
correlated with one another. In a study of nearly a hundred chronic HD
outpatients, it was found that less than 10% of patients were simultaneously
kept within the goal limits of these parameters.There is substantial evidence
from observational studies showing that those with high levels of calcium-
phosphate product and iPTH are at a higher risk of cardiovascular events and
fatalities. Patients with CKD who undergo dialysis and experience improvement
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serve as live evidence that the therapy is beneficial in keeping mineral levels
within the normal range; hence, nephrologists and patients alike regard dialysis
as the treatment of choice. This research aims to determine whether or not
patients on renal dialysis have changes in their blood levels of calcium,
phosphorus, and iparathyroid hormone.

Methodology

From February 2022 to March 2022, many hospitals in Madhya Pradesh, India,
took part in cross-sectional observational research. There was approval for the
study's methodology from the relevant institutional review board. The
Declaration of Helsinki was followed in all of the research. Before enrolment,
every individual gave their written approval. During the study period, patients
with CKD stage 3 who attended the outpatient clinics of participating hospitals
in Indore were recruited at random and subsequently divided into two groups:
those who had not yet begun dialysis and those who had been on the treatment
for at least five months. Stage 3 chronic renal disease is associated with an eGFR
threshold of 30 according to the Cockcroft-Gault method. In addition to steroid
users, patients with primary parathyroid disease or metabolic bone disease
were not allowed to participate in the research. Data including age, sex, height,
and eGFR were collected to provide a general idea of the population (eGFR).
Clinical labs often tested serum calcium, phosphorus, and iPTH levels using
colorimetric techniques and automated equipment.

Results

A total of 300 patients took part in the study, 100 of them were placed in the
"pre-dialysis" group and 200 in the "dialysis" group. The average age of patients
was 42.03 years before beginning dialysis and 49.15 years after commencing
treatment. Numerous patients were in their 50s and 60s, although the median
age was above 40. The percentage of male patients was comparable across the
two groups. Patients weighed a mean of 62.31 kg before beginning dialysis and
gained an average of 3.2 kg throughout the first three months of treatment,
bringing their total weight to 64.24 kg. Generally speaking, the lab results for the
two groups were quite comparable. Blood calcium levels in dialysis patients
were considerably lower than in nondialysis patients (8.17 mg/dL vs. 8.28
mg/dL, P = 0.052). Calcium levels did not vary significantly (P = 0.52) between
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the two patient groups, indicating that they were comparable. The average
blood concentrations of phosphorus and calcium-phosphate products were
similarly low in both study groups. Patients on dialysis were more likely to have
blood phosphorus levels over 4.5 mg/dL compared to those who weren't on
dialysis. Dialysis patients had a hyperphosphorusemia prevalence 3.21 times
higher than the general population. There was a significant difference in iPTH
levels between the pre-dialysis and dialysis groups. This is due to the fact that
people in pre-dialysis have previously undergone the dialysis procedure.
Patients with high iPTH levels were found to be more prevalent in the non-
dialysis group (87.12%) than in the dialysis group (10.58%). Those who had had
dialysis had a 15.51 percentage point lower occurrence of iPTH than those who
had not.

Distributions of phosphorus and calcium in the patients showed no statistically
significant relationship. Compared to individuals with calcium levels below 6.8
mg/dL, those with calcium levels between 6.8 and 10.7 mg/dL were 70.14
percent more likely to have increased iPTH levels. If your calcium level is less
than 8.1 mg/dL, your risk of having an elevated iPTH is 3.16 times higher than if
it were between 8.4 and 10.3 mg/dL. In comparison to those with phosphorus
levels above 5.1 mg/dL, the risk of an elevated iPTH was 68.1% greater in those
with phosphorus levels between 3.6 and 5.6 mg/dL (Z = 4.11 P 0.001), and the
risk was 8.99 times higher in those with phosphorus levels above 4.5 mg/dL.

Conclusion

Blood calcium and iPTH levels were often lower in CKD patients on dialysis
compared to those on maintenance treatment alone. Thus, serum calcium,
phosphorus, and iPTH levels must be monitored regularly and adjusted as
necessary to stay within the acceptable reference range. Patients with CKD who
undergo dialysis are at a higher risk of developing mineral deficiencies,
highlighting the need for this strategy.

Reference

1) Moe S, Driieke T, Cunningham J, Goodman W, Martin K, Olgaard K, et al.
Definition, evaluation, and classification of renal osteodystrophy: A
position statement from Kidney Disease: Improving Global Outcomes
(KDIGO). Kidney Int 2006;69:1945-53. Back to cited text no. 1

© 2023, IRJEAT Volume: 05 Issue: 01 | Jan-2023 119



, . ‘
ILLYﬂIJ International Research Journal of Education and Technology

IRJEAT Peer Reviewed Journal
ISSN 2581-7795

2) Pena YT, Soyibo AK, McGrowder D, Clarke TR, Barton EN. The importance
of bone biomarkers in the diagnosis of renal osteodystrophy. West Indian
Med J 2010;59:332-7. Back to cited text no. 2

3) Chonchol M, Locatelli F, Abboud HE, Charytan C, de Francisco AL, Jolly S,
et al. A randomized, double-blind, placebo-controlled study to assess the
efficacy and safety of cinacalcet HCl in participants with CKD not receiving
dialysis. Am J Kidney Dis 2009;53:197-207. Back to cited text no. 3

4) Reiss E, Canterbury JM, Kanter A. Circulating parathyroid hormone
concentration in chronic renal insufficiency. Arch Intern Med
1969;124:417-22. Back to cited text no. 4

5) Arnaud CD. Hyperparathyroidism and renal failure. Kidney Int 1973;4:89-
95. Back to cited text no. 5

6) Heidbreder E, Gotz R, Schafferhans K, Heidland A. Diminished parathyroid
gland responsiveness to hypocalcemia in diabetic patients with uremia.
Nephron 1986;42:285-9. Back to cited text no. 6

7) Slatopolsky E, Brown A, Dusso A. Role of phosphorus in the pathogenesis
of secondary hyperparathyroidism. Am J Kidney Dis 2001;37:554-7.
[PubMed]. Back to cited text no. 7

© 2023, IRJEAT Volume: 05 Issue: 01 | Jan-2023 120



, . ‘
ILLYﬂIJ International Research Journal of Education and Technology

IRJEAT Peer Reviewed Journal
ISSN 2581-7795

8) Statistics shown in the DOPPS Annual Report can be cited as 2012 Annual
Report of the Dialysis Outcomes and Practice Patterns Study: 2007. Back
to cited text no. 8

9) Kumchev EP, Tzvetkova SB, Enchev ED, Yaneva MP, Dimitrova RH,
Botushanova AD, et al. Influence of age, sex and body weight on renal
osteodystrophy in predialysis patients with chronic renal failure. Folia
Med (Plovdiv) 2000;42:28-33. Back to cited text no. 9

10) Nakai T. BMD decrease is associated with Alkaline Phosphatase and
C-PTH in HD patients. Dial Transplant 2002;31:788-91. Back to cited text
no. 10

11) Pecovnik Balon B, Hojs R, Zavratnik A, Kos M. Bone mineral density
in patients beginning hemodialysis treatment. Am J Nephrol 2002;22:14-
7. Back to cited text no. 11

12) Gabay C, Ruedin P, Slosman D, Bonjour JP, Leski M, Rizzoli R. Bone
mineral density in patients with end-stage renal failure. Am J Nephrol
1993;13:115-23. Back to cited text no. 12

13) Torres A, Lorenzo V, Hernandez D, Rodriguez JC, Concepcion MT,
Rodriguez AP, et al. Bone disease in predialysis, hemodialysis, and CAPD

© 2023, IRJEAT Volume: 05 Issue: 01 | Jan-2023 121



, . ‘
LILYAVJI\] International Research Journal of Education and Technology

IRJEAT Peer Reviewed Journal
ISSN 2581-7795

patients: Evidence of a better bone response to PTH. Kidney Int
1995;47:1434-42. Back to cited text no. 13

14) Ritz E, Malluche HH, Krempien B. Mehls O. Bone histology in renal
insufficiency, In: John Wiley & Sons, New York, 1977;145:6. Back to cited
text no. 14

15) Wang M, Hercz G, Sherrard DJ, Maloney NA, Segre GV, Pei Y.
Relationship between intact 1-84 parathyroid hormone and bone
histomorphometric parameters in dialysis patients without aluminum
toxicity. Am J Kidney Dis 1995;26:836-44. Back to cited text no. 15

16) Qi Q, Monier-Faugere MC, Geng Z, Malluche HH. Predictive value of
serum parathyroid hormone levels for bone turnover in patients on
chronic maintenance dialysis. Am J Kidney Dis 1995;26:622-31. Back to
cited text no. 16

© 2023, IRJEAT Volume: 05 Issue: 01 | Jan-2023 122



