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ABSTRACT

BACKGROUND

In many countries, nephrologists follow clinical practice guidelines for mineral bone disorders to control abnormal serum
Calcium (Ca) and Phosphorus (P) levels in patients undergoing Maintenance Haemodialysis (MHD). Abnormalities of calcium and
phosphorous are associated with cardiovascular morbidity, mortality and also with mineral bone disease. The Kidney Disease
Outcomes Quality Initiative (KDOQI) Guidelines have long been used. Hence, this study was undertaken to investigate the current

status of serum Ca and P control in MHD patients.

METHODS

The case control study comprised of 45 subjects undergoing MHD without intercurrent illness from McGann Teaching Hospital,
SIMS, Shivamogga. Serum levels of Calcium and Phosphorus were measured and their product was calculated.

RESULTS

The mean values of the serum Calcium in the subjects was significantly lower (7.75+0.74 mg/dL) than that of the control group
(9.81+0.52) p<0.001, whereas the mean values of the serum phosphorus in the subjects was higher (5.74+1.35) than that of the
controls (3.91+0.41) with a p <0.001. However, the percentage of patients with Ca, P and CaXP product levels within the KDOQI

guideline ranges were 11%, 4%, 89%, respectively.

CONCLUSION

Despite the current clinical practice guidelines, serum mineral levels were inadequately controlled in many MHD patients.
Because these mineral abnormalities are associated with mineral bone disease and cardiovascular mortality, adequate management

of mineral abnormalities should be promptly done in these patients.
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INTRODUCTION

Hyperphosphatemia has emerged as an important clinical
issue in dialysis patients. These patients will have more of CV
morbidity and mortality. Further to improve the management
of patients, determination of serum phosphorus levels and
calcium phosphorus product will help the clinician in refining
the lives of thousands of kidney dialysis patients. Higher levels
of serum Phosphorus (P) and Calcium-Phosphorus Product
(Ca X P) have now been associated with increased vascular
calcification, which may lead to cardiovascular mortality.[1-6]
To improve the quality of care in patients undergoing
maintenance haemodialysis, clinical practice guidelines have
been developed and used in many countries. Globally, the
Kidney Disease Outcome Quality Initiative (KDOQI) and
Kidney Disease: Improving Global Outcomes (KDIGO)
guidelines are popular.[7.8]
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In the Asia-Pacific area, Australia and Japan have their
own guidelines for CKD-Mineral Bone Disorder (MBD)
management (Caring for Australasians with Renal Impairment
[CARI] and Japanese Society for Dialysis Therapy [JSDT]
guidelines, respectively).[9.10] In these guidelines, target ranges
for serum minerals have been recommended for the optimal
management of patients undergoing MHD.

In Europe, America and Japan, epidemiologic studies
have been conducted in patients with MHD and demonstrated
association between abnormal mineral metabolisms based on
patient serum mineral levels and patient outcomes.[11-13]

We aimed to evaluate serum mineral levels in patients
undergoing MHD to check whether these patients are
optimally managed. These results may provide insight into the
status of current practice in the era of such guidelines.

MATERIAL AND METHODS
This case control study comprised of 45 patients undergoing
MHD matched with equal number of healthy controls from
McGann Teaching Hospital attached to SIMS, Shivamogga.
Enrolment criteria included was as per the KDOQI
guidelines. (1) Patient age >18 years, (2) CKD stage 3-5 on
chronic haemodialysis for >6 months. Patients with
intercurrentillnesses requiring hospitalization were excluded.
Patient demographic data were obtained along with the
consent from as required by the Institutional Ethics
Committee.
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The quantitative determination of serum phosphorus
was done using Beacon Diagnostic Kit on Transasia XL-640
fully automated chemistry analyzer. The phosphate ions in an
acidic medium react with ammonium molybdate to form a
phosphomolybdate complex. This complex has an absorbance
in the ultraviolet range and is measured at 340 nm, the
intensity being proportional to the concentration present in
the sample.

The quantitative determination of serum calcium was
done using Biosystems S A Kit on Transasia XL-640 fully
automated chemistry analyzer. The calcium in the sample
reacts with Arsenazo III forming coloured complex that is
measured at 650+20 nm, the intensity being proportional to
the concentration present in the sample.

Continuous data are presented as mean+standard
deviation and categorical variables are expressed as frequency
counts and percentages.
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RESULTS

Present study included 45 patients of CKD who were on MHD
for more than 6 months. Same number of age and sex matched
healthy subjects were included as controls. Of the 45 patients,
37 (82%) were males and 8 (8%) were females. The mean age
of the patients is 47.68 years with an SD of 13.06.

The mean phosphorus levels in patients are 5.74 mg/dL
with an SD+1.35 mg/dL, mean calcium levels are 7.75 mg/dL
with an SD#0.74 mg/dL and mean Ca X P (Calcium Phosphorus
Product) is 44.15 with a SD+9.58.

Cases Controls P
(mean+SD) | (mean+SD) | value
Serum
phosphorus 5.74+1.35 3.91+0.41 | <0.001
(mg/dL)
Serum calcium
(mg/dL) 7.75+0.74 | 9.81+052 | <0.001
Table 1: Comparison of Serum Phosphorus and
Calcium Levels in Cases and Controls
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Fig. 1: Represents the Levels of Phosphorus

(A) Calcium

(B) Calcium and Phosphorus Product (CaXP)
(C) With Respect to KDOQI Guidelines

43 (96%) patients had serum phosphorus levels above
4.6 mg/dL and only 2 (4%) patients had serum phosphorus
levels of <4.6 mg/dL (Fig. 1A); 40 (89%) patients had serum
calcium levels below 8.5 mg/dL and only 5 (11%) patients had
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serum calcium levels above 8.5 mg/dL with (Fig. 1A) (Fig. 1B);
40 (89%) patients had CaXP below 55 and 5 (11%) patients
had CaXP above 55 (Fig. 1C).
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DISCUSSION

The clinical practice guidelines have been formulated by the
National Kidney Foundation-Kidney Disease Outcomes Quality
Initiative. The evidence-based guidelines thus framed has
improved the diagnosis and treatment modalities of kidney
disease, hence improved the lives of thousands of kidney
patients.

This study has provided an insight into the status of
existing practice of the guidelines. The current study showed
that relatively large percentage of patients undergoing MHD
were outside of the KDOQI guideline target ranges for serum
Ca, P levels, which was similar to the study by Kim et al.(14)
Thus, the percentage of patients who were within the KDOQI
guideline ranges were relatively modest: Ca 11%; P 4%. These
data represent the current status of serum mineral control in
our population undergoing MHD. Hence, a simplified
medication adjustment according to certain ranges of serum
phosphorus and calcium is needed for better long-term
outcomes for patients undergoing MHD, which is also
recommended by Hwang et al.(15)

In this study, the percentage of patients who were within
the guideline ranges was much lesser than that observed in the
Dialysis Outcomes and Practice Patterns Studies (DOPPSI) that
was performed between 1996 and 2001, before the KDOQI
guidelines were published.l”] which was also similar to a
Multinational Observational Study.(16) In DOPPSI, the
percentage of patients within the KDOQI guideline ranges
were 40.5% for Ca, 40.8% for P, 56.6% for CaXP product.[11]
The percentage of patients within the KDOQI guideline ranges
in DOPPSII (2002-2004) were 42.5% for Ca, 44.4% for P,
61.4% for the CaXP product.[t1]

But the level of CaXP product was well within the KDOQI
guidelines in 40 (89%) patients; only 5 (11%) patients had
CaXP product level outside KDOQI guideline range.

The abnormalities in the serum levels of calcium and
phosphorus in our patients indicates towards the presence of
secondary hyperparathyroidism and mineral bone disease,
which is also suggested by Silver et al.(17) Further ionized
calcium is the set point of secondary hyperparathyroidism
undergoing haemodialysis and the range of set point lies
between 2.3-4.8 mg/dL.(18)

These patients can be managed better by dietary
phosphorus restriction, use of phosphate binders and
adequate dialysis. The use of vitamin D receptor agonists is
another important tool in preventing development of
secondary hyperparathyroidism.

CONCLUSION

In conclusion, this study demonstrated the current status of
serum Ca, P, CaXP product in MHD patients. As international
practice guidelines were introduced, serum mineral profiles
appeared to improve. However, relatively modest percentage
of patients remain outside of the guideline’s target ranges.
Because these mineral abnormalities are associated with
mineral bone disease and cardiovascular mortality, adequate
management of mineral abnormalities should be promptly
done in these patients.
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