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Introduction:-

Abstract

Background: Chronic kidney disease is a major public health problem
worldwide. Kidney failure is becoming increasingly common and is
associated with poor health outcomes and high medical expenditures.
Objective: To determine the frequency of hypocalcemia among
patients with chronic kidney disease.

Setting: Department of General Medicine, Hayatabad Medical
Complex, Peshawar.

Duration of study: Six months 6/5/2019 to 6/11/2019.

Study design: Cross sectional study.

Materials and Methods:

Total 194 patients were included in the study. Detail history, clinical
examination and laboratory investigation was preformed for the
confirmation of CKD. From all the patients at admission, 3cc of blood
was obtained under strict aseptic technique and was immediately sent
to hospital laboratory to detect hypocalcaemia and hypocalcaemia was
considered positive if the serum corrected calcium level <8.5mg/dL.
Results: Stages of CKD was analyzed as 17(9%) patients had CKD
stage 1, 29(15%) patients had stage 2, 54(28%) had stage 3, 51(26%)
had stage 4, 43(22%) had stage 5 respectively. More over 50(26%)
patients had hypocalcemia while 144(74%) patients didn’t.

Seventy four 74(38%) patients had duration of CKD < 6 months while
120(62%) patients had duration of CKD >6 month. Mean duration of
CKD was 7 months with standard deviation + 3.78. One hundred and
forty 140 (72%) patients had weight <80 Kgs while 54(28%) patients
weight >80 Kgs. Mean weight was 76 Kgs with standard deviation +
15.29.

Conclusion: Frequency of hypocalcemia was found about 26% in
patients with chronic kidney disease.

Copy Right, 1JAR, 2022,. All rights reserved.

Chronic kidney disease (CKD) is defined as a slow and progressive kidney damage leading to Glomerular filtration
rate below 60 mL per minute per 1.73 m? for three months or more’. It is a major public health problem worldwide.
In the United States, kidney failure is becoming increasingly common and is associated with poor health outcomes
and high medical expenditures.” The number of patients suffering from chronic kidney disease in United States is
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growing rapidly and is expected reach 71 million by 2030°. A study conducted in Karachi Pakistan showed a
prevalence of moderate CKD (GFR <60) to be 5% among people aged 30 years or above®.

The most common causes of CKD are diabetes mellitus, hypertension, and glomerulonephritis. Together, these
cause approximately 75% of all adult cases®. Other rare causes are Infective, obstructive and reflux nephropathies,
family history of CKD or hereditary kidney disease e.g. polycystic kidney disease, hypercalcemia and multisystem
diseases with potential kidney involvement like systemic lupus erythematosis, neoplasms and myeloma accounts for
15-20% .° The presence of chronic kidney disease confers a markedly increased risk of cardiovascular disease, and
people with CKD often have other risk factors for heart disease, such as hyperlipidemia.’

Intuitively, it would be expected that high serum calcium concentrations contribute to rapid kidney function
deterioration, due to precipitation of calcium-phosphorus product in vessels causing vascular calcifications, or to
acute effects of hypercalcemia. Preceding studies used a composite outcome of progression (50% decline or eGFR
slope >—5 mL/min/1.73 m2 plus initiation of renal replacement therapy [RRT]), and did not investigate the absolute
change in Igil%ney function for each CKD stage. In one study the frequency of hypocalcemia was 23.8% in patients
with CKD.™

The frequency of hypocalcaemia in chronic kidney disease may vary due to different socioeconomic status, living
standard, residence of the patients so as no such study has been conducted in our population. The aim of this
research is to determine the frequency of hypocalcaemia among patients with chronic kidney disease (CKD) and the
results of our study will open more ways towards research about the risk factors of hypocalcaemia among CKD
patients and effect of its supplementation.

Materials And Methods:-

This cross sectional study was carried out at Department of General Medicine, Hayatabad Medical Complex
Peshawar from 6-5-2019 to 6-11-2019. Total 194 patients having age ranged 30-60 years presenting with chronic
kidney disease of stage 1-5 with duration >3 month were included in the study. Patients with known
hypoparathyroidism, pancreatitis and those who underwent total thyroidectomy (on the basis of history and lab
investigations) were excluded from the study. Written informed consent was obtained from all patients after
explaining them the purpose and benefits of the study. At the time of admission, 3cc blood was obtained from all
patients under strict aseptic technique and was immediately sent to hospital laboratory to detect hypocalcaemia. All
the above mentioned information was recorded on pre design proforma. Exclusion criteria were strictly followed to
control bias in study results.

All the data was analyzed in SPSS version 27.0. Mean + standard deviation were calculated for continuous variables
like age, weight, duration of CKD. Frequency and percentages were calculated for categorical variables like gender,
stages of CKD, hypocalcemia. Hypocalcemia was stratified among the age, weight, gender, duration of CKD and
stage of CKD to see the effect modifications. Post stratification chi square test was applied. P value of < 0.05 was
considered significant.

Results:-
Total 194 patients were included. Age ranged between 30-60 years, mean age 45 years with standard deviation of £
11.90. Out of 194, 114(59%) patients were male and 80(41%) were females.

Age distribution was analyzed as 35(18%) patients were in age range 30-40 years, 81(42%) patients were in age
range 41-50 years and 78(40%) patients were in age 51-60 years.

Stages of CKD was analyzed as 17(9%) patients had CKD stage 1, 29(15%) patients had stage 2, 54(28%) had stage
3, 51(26%) had stage 4, 43(22%) had stage 5 respectively. (Figure 1). More over 50(26%) patients had
hypocalcemia while 144(74%) patients didn’t. (Figure II)

Seventy four 74(38%) patients had duration of CKD < 6 months while 120(62%) patients had duration of CKD >6
month. Mean duration of CKD was 7 months with standard deviation = 3.78. (Table 1).
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One hundred and forty 140 (72%) patients had weight <80 Kgs while 54(28%) patients weight >80 Kgs. Mean
weight was 76 Kgs with standard deviation + 15.29. (Table 1)

Figure 2:- Stages of Chronic Kidney Disease (CKD) (n=194).
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Figure I1:- Hypocalcemia status.

Table I:- Duration of chronic kidney disease (CKD) n=194.

Duration Frequency Percentage
< 6 month 74 38%

>6 month 120 62%

Total 194 100%

Mean duration £ SD = 7 months + 3.78

Table 11:- Weight distribution of chronic kidney disease (CKD) patients (n=194).

Weight Frequency Percentage

<80 Kgs 140 2%
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>80 Kgs 54 28%

Total 194 100%

Mean weight £ SD = 76 Kgs + 15.29

Discussion:-

Chronic kidney disease leads to a decrease in the conversion of 25-hydroxyvitamin D to its active form 1,25-
dihydroxyvitamin D, particularly when the glomerular filtration rate (GFR) falls below 30 mL/min. This results in
an increase in PTH.™ Ultimately, the increased absorption of phosphorus and calcium can lead to calcium-
phosphorus mineral deposition in the soft tissues. In the early stages of renal failure, hypocalcemia can occur
because of the decrease in calcitriol production and a subsequent decrease in the intestinal absorption of calcium.*

Our study shows that more over 50% patients had hypocalcemia while 74% patients didn’t had hypocalcemia.
Similar results were observed in another study conducted by Vikrant S et al in which a total of 462 patients of CKD
Stage 3-5D were studied.’® The frequency of various biochemical abnormalities was hypocalcemia (23.8%),
hypercalcemia (5.4%), hypophosphatemia (2.8%), hyperphosphatemia (55.4%), raised alkaline phosphatase
(56.9%), secondary hyperparathyroidism (82.7%), and hypoparathyroidism (1.5%).

Nondiabetic CKD patients as compared to diabetic CKD had a higher alkaline phosphatase (P = 0.016), a higher
iPTH (P = 0.001) a higher proportion of patients with iPTH above KDOQI target range (P = 0.09), and an elevated
alkaline phosphatase (P = 0.004)."** The 250HD levels were suggestive of severe Vitamin D deficiency in 33.7%,
Vitamin D deficiency in 45.4%, and Vitamin D insufficiency in 11.3% patients. There was a significant positive
correlation between iPTH with alkaline phosphatase (r = 0.572, P = 0.001), creatinine (r = 0.424, P = 0.001), and
phosphorus (r = 0.241, P = 0.001) and a significant negative correlation with hemoglobin (r = —0.325, 0.001). On
multivariate logistic regression analysis, an elevated alkaline phosphatase was a significant predictor of
hyperparathyroidism (odds ratio 9.7, 95% confidence interval 4.9-19.2, P = 0.001)."*¢

Schwarz et al found no association between calcium and CKD progression in CKD stage 1-5 patients.”’ Lim et al
reported low serum calcium to be associated with a faster kidney function decline in a pooled cohort of CKD stage
3-4 patients.*® Another study conducted by Jalleh R et al had reported that eight patients (52-85 years of age) with
stage 4-5 CKD developed clinically significant hypocalcaemia (corrected calcium 1.45+0.21mmol/L) following
denosumab therapy for osteoporosis.*® Seven of the eight patients required inpatient management with three patients
requiring intravenous calcium replacement and cardiac monitoring in a high dependency unit. Our study also
identified additional factors that could potentially contribute to hypocalcaemia such as lack of calcium
supplementation, use of non-calcium based phosphate binders, absence of or use of lower doses of calcitriol
supplementation, low vitamin D levels, concomitant treatment with loop diuretics, history of parathyroidectomy, or
presence of acute medical illness. Multiple cases of severe hypocalcaemia in CKD patients following denosumab
exposure were encountered after TGA warnings, resulting in considerable morbidity and intensive healthcare
interventions in CKD patients.?

We advocate greater awareness amongst the medical profession, careful consideration before using denosumab in
CKD patients, and close follow-up after administration to prevent morbidity.

Conclusion:-

Chronic renal failure are most frequently associated with hypocalcemia in our setup. Hypocalcemia is also
associated with other disorders like infectious diseases, acid-base disorders, maliganancies, and miscellaneous
diseases which include acute pancreatitis, magnesium deficiency, aplastic anaemia, diabetes mellitus and
hypertension. The lowest calcium levels were found in hypoparathyroidism and there was significant difference in
means of the calcium levels in various disorders causing hypocalcemia

Funding:
No funding was secured for this study.

Conflict of interest:
Authors have no conflict of interest to disclose.

74



https://www.ncbi.nlm.nih.gov/pubmed/?term=Vikrant%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27366711

ISSN: 2320-5407 Int. J. Adv. Res. 10(04), 71-75

Financial Disclosure:
Authors have no financial sponsorship relevant to this article to disclose

References:-

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ketteler M, Block GA, Evenepoel P, Fukagawa M, Herzog CA, McCann L, et al. Diagnosis, evaluation,
prevention, and treatment of chronic kidney disease-mineral and bone disorder: synopsis of the kidney disease:
improving global outcomes 2017 clinical practice guideline update. Ann Intern Med. 2018;168(6):422-30.
Neuen BL, Chadban SJ, Demaio AR, Johnson DW, Perkovic V. Chronic kidney disease and the global NCDs
agenda. BMJ Glob Health. 2017;2(2):e000380.

Tonelli M, Agarwal S, Cass A. How to advocate for the inclusion of chronic kidney disease in a national
noncommunicable chronic disease program. Kidney Int 2014;85:1269-74.

Anand S, Kondal D, Montez-Rath M. Prevalence of chronic Kidney disease and risk factors for its progression:
a cross-sectional comparison of Indians living in indian versus U.S. cities. PLoS One 2017;12:e0173554
Herrington WG, Smith M, Bankhead C. Body-mass index and risk of advanced chronic kidney disease:
prospective analyses from a primary care cohort of 1.4 million adults in England. PLoS One 2017;12:e0173515
Palmer S C. Serum levels of phosphorus, parathyroid hormone, and calcium and risks of death and
cardiovascular disease in individuals with chronic kidney disease: a systematic review and meta-analysis.
JAMA. 2011;305:1119-27.

Ossareh S. Vascular calcification in chronic kidney disease: mechanisms and clinical implications. Iran J
Kidney Dis. 2011;5:285-99.

Vikrant S, Parashar A. Prevalence and severity of disordered mineral metabolism in patients with chronic
kidney disease: a study from a tertiary care hospital in India. Indian J Endocrinol Metab. 2016:20(4):460-67.
Friedl C, Zitt E. Vitamin D prohormone in the treatment of secondary hyperparathyroidism in patients with
chronic kidney disease. Int J Nephrol Renovasc Dis 2017;10:109-22.

Drechsler C, Verduijn M, Pilz S, Dekker FW, Krediet RT, Ritz E, et al. Vitamin D status and clinical outcomes
in incident dialysis patients: results from the NECOSAD study. Nephrol Dial Transpl. 2011;26(3):1024-32.
Bansal B, Bansal S, Mithal A, Kher V, Marwaha R. Vitamin D deficiency in hemodialysis patients. Indian J
Endocrinol Metab. 2012;16(2):270-73

Kendrick J, Cheung AK, Kaufman JS, Greene T, Roberts WL, Smits G, et al. Associations of plasma 25-
hydroxyvitamin D and 1,25-dihydroxyvitamin D concentrations with death and progression to maintenance
dialysis in patients with advanced kidney disease. Am J Kidney Dis. 2012 Oct. 60(4):567-75.

Vikrant S, Parashar A. Prevalence and severity of disordered mineral metabolism in patients with chronic
kidney disease: A study from a tertiary care hospital in India. Indian J Endocrinol Metab. 2016 Jul-Aug; 20(4):
460-467.

Ghosh B, Brojen T, Banerjee S, Singh N, Singh S, Sharma OP, et al. The high prevalence of chronic kidney
disease-mineral bone disorders: A hospital-based cross-sectional study. Indian J Nephrol. 2012 Jul-Aug; 22(4):
285-291.

Navaneethan SD, Schold JD, Arrigain S, Jolly SE, Jain A, Schreiber MJ Jr, et al. Low 25-hydroxyvitamin D
levels and mortality in non-dialysis-dependent CKD. Am J Kidney Dis. 2011 Oct. 58(4):536-43..

Hedayati SS, Minhajuddin AT, Toto RD, Morris DW, Rush AJ. Validation of depression screening scales in
patients with CKD. Am J Kidney Dis. 2009 Sep. 54(3):433-9.

Schwarz S, Trivedi BK, Kalantar-Zadeh K, Kovesdy CP. Association of disorders in mineral metabolism with
progression of chronic kidney disease. Clin J Am Soc Nephrol. 2006;1:825-31.

Lim LM. Low serum calcium is associated with poor renal outcomes in chronic kidney disease stages 3-4
patients. BMC Nephrol.2014;15:183.

Jalleh R, Basu G, Leu RL, Jesudason S. Denosumab-Induced Severe Hypocalcaemia in Chronic Kidney
Disease. Case Reports in Nephrology. 2018, Article ID 7384763:7

Lemoine S, Panaye M, Pelletier C, Bon C, Juillard L, Dubourg L, et al. Cystatin C-Creatinine Based Glomerular
Filtration Rate Equation in Obese Chronic Kidney Disease Patients: Impact of Deindexation and Gender. Am J
Nephrol. 2016 Jul 12. 44 (1):63-70.

75


https://www.ncbi.nlm.nih.gov/pubmed/?term=Ketteler%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29459980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Block%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=29459980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evenepoel%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29459980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fukagawa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29459980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herzog%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=29459980
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCann%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29459980
https://www.ncbi.nlm.nih.gov/pubmed/29459980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neuen%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=29225940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chadban%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=29225940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demaio%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=29225940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=29225940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perkovic%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29225940
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5717948/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vikrant%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27366711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parashar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27366711
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4911834/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bansal%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22470866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bansal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22470866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mithal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22470866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kher%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22470866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marwaha%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22470866
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3313747/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3313747/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3313747/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vikrant%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27366711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parashar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27366711
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4911834/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghosh%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23162273
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brojen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23162273
https://www.ncbi.nlm.nih.gov/pubmed/?term=Banerjee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23162273
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23162273
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23162273
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20OP%5BAuthor%5D&cauthor=true&cauthor_uid=23162273
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3495351/

