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Abstract

�a��gr�und:�Calcium�(Ca)�and�phosphorus�(P)�are�indispensable�micronutrients�to�human�nutrition�
for� their� infinite� role� in� structural� and� transduction� processes.� �hey� are� the�molecules� of� central�
attraction�due�to�their�role�in�health�and�predicting�the�severity�of�different�diseases.

Ai�s� and� ���e�tives:� Considering� their� importance� in� health� and� disease,� study� was� aimed� to�
document�the�normal�serum�levels�of�calcium�and�phosphorus�in�random�population�who�visited�the�
hospital�for�consultation�during�March-May�2021.

�eth�ds:�A� total�of�711�subjects�were�recruited� for�the�analysis�of�serum�Ca�and�P.�samples�were�
analysed� on� fully� automated� analyser� (�eckman� Coulter,� A�5800).� �oth� Ca� and� P� levels� were�
measured�by�kinetic�method.

�esults:��he�median�age�of�the�participants�was�50�years.��he�overall�median�serum�Ca�and�P�levels�
recorded� in� the�study�population�were�as�8.9(Inter�uartile� range� �I�R�1.40�)�and��.4(Inter�uartile�
range� �I�R��1.18).� About� 4.5�� of� the� study� population�was�deficient� in� both�Ca� and� P.� Females�
had�higher�median�calcium� levels� than�males� (p-value�0.05).�A�statistically�significant�association�
was�observed�between�Ca�and�different�age�groups:-�20y,20-40�(P-value�0.00�)�and�20-40y,�40y40�
(p-value�0.001).�Further,�a�weak�negative�relationship�was�observed�between�Ca�and�Age�(r�-0.118,�
p-value�0.002).��oth�Ca�and�P�levels�were�low�in��2(4.5�)�patients(p-value�0.004).

C�n�lusi�n:��ur�findings�revealed,�that�our�population�has�calcium�and�phosphorus�levels�within�the�
normal�reference�range,�but�presence�of�low�Ca�and�P�levels�in�the�small�portion�of�our�population�
may�be�helpful� in�efficacious�management�of� serious� illnesses� including� �several� time�and�money�
consuming�diseases�in�future.

�e��ords��Serum�Calcium;�Phosphorous;��bservational�study;��ashmir.
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Introduction

Calcium�(Ca)�is�the�third�most�abundant�mineral�in�

the�nature�and�was�available�to�the�cells�from�the�

very�beginning�at�the�start�of�evolution.��he�basic�

regulation�mechanisms�were� � present� at� the� very�

earlier�stages�in�prokaryotes�and�protists.1��esides�

being�the�most�abundant�mineral�in�our�body,�it�is�

the� vital� macronutrient� re�uired� for� normal� and�

smooth� functioning�of� the�body2�and� in��uences�a�

large�number�of�both�intracellular�and�extracellular�

processes.� �rowth,� development,� neural�

conduction�and�maintenance�of�bones�and�stability�
of�cytoskeleton�as�well�as�the�regulation�of�various�
en�ymatic�activities� depends�upon� the� activity�of�
Ca� levels� in� body.�� In� adults� the� total� content� of�
Ca� is� 1200g,� approximately� 2�� of� the� total� body�
weight,�98��of�which�is�stored�in�bones�in�the�form�
of�hydroxyapatite�crystals.4�Any�deviations� in� the�
calcium�homeostasis�can� lead�to�grave�conditions�
like� malignant� arrhythmia� or� cardiac� arrest.5�
�ypocalcaemia�is�the�signature�feature�of�severely�
ill�patients�associated�with�worst�clinical�outcomes�
in�various�ailments�including�C�VID-19�infections6,2�
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while�as�hypercalcemia�is�observed�in�acromegaly,�
sarcoidosis,� hypothyroidism,� tuberculosis� and�
proliferative�disorders.4�Like�Ca,�phosphorus�(P)�is�
one�of� the� vital� intracellular� anion�present� in� cell�
membrane� and�plays� role� in� cellular�metabolism,�
including�synthesis�of�adenosine�triphosphate�and�
2,��diphosphoglycerate,�en�yme�regulation,�signal�
transduction�and�in�maintaining�acid�base�balance.7

In�humans�it�is�present�in�amounts�of�550-770g�with�
maximum�(85�)�representation�found�in�bones.�

Phosphorus�haemostasis�is�disturbed�in�impaired�
renal�clearance,�catabolic�reactions,�alcohol�abuse,�
diabetic� ketoacidosis,� acid-base� disturbances.7

�yperphosphatemia�is�observed�in�chronic�kidney�
disease.�In�one�of�the�studies,�it�was�mentioned�that�
high�serum�phosphorus�levels�are�associated�with�
increased�risk�of�atherosclerosis�in�young�adults.8

�eeping� in� view� the� critical� nature� of� above�
micronutrients� in� regulating� various� metabolic�
activities� and� scarcity� of� available� literature�
in� study� population,� particularly� limited� data�
available�on�random�screening�of�serum�P�and�Ca�
levels�in�general�population,�the�study�was�aimed�
to�assess� the�normal� serum� levels�of�Ca� and�P� in�
general�population�who�visited�to�the�main�tertiary�
care� hospital� Sheri-�ashmir� Institute� of� Medical�
Sciences� (S�IMS),� from� different� corners� of� the�
�ashmir�valley.�

Materials�and�Methods

A� total� of� 711� patients� were� analysed� for� serum�
Ca� and� P� during� March-May� 2021.� �he� analysis�
was�done� on� fully� automated� analyser� (�eckman�
Coulter,� A�5800).� Serum� Ca� and� P� levels� were�
measured�by�kinetic�method.��he�reference�ranges�
of� serum� Ca� and� P� ranged� from� 8.5-10.8mg/dL�
and�2.5-4.5mg/dL�respectively.�Statistical�analysis�
was� done� on� SPSS� v26.� �he� median� age� of� the�
participants� was� 50� years� (I�R��0).� �he� overall�
median�serum�levels�of�Ca�and�P�in�patients�were�
documented� as� 8.9(I�R�1.40)� and� �.4(I�R�1.18)�
mg/dL�respectively.

�esults

�he�median� age�of� the�participants�was�52�years.�
�he� overall� median� serum� levels� of� Ca� and� P�
were� recorded� as� 8.9� and� �.4� mg/dl� (table� 1).�
Among� 711� patients,� �94� (55�)� were� males� and�
�17� (45�)�were� females.�A� statistically� signi��cant�
association� was� observed� between� gender� and�
serum�Ca�(p-value�0.05)�(table�2).�Similarly,�there�
was� also� a� statistically� signi��cant� association�

noted� between� Ca� and� different� age� groups;�
�20y,20-40� (P-value�0.00�)� and� 20-40y,�40y�
(p-value�0.001(table��).

Fig�����Representing�weak�-ve�correlation�between�age�and�
calcium.

�able� ��� � Median� age,� Calcium� (Ca)� and� Phosphorus� (P)�
level�in�our�population.

Age Ca�mg/d�� P�mg/d��

Median 52 8.9 �.4

Inter�uartile�range �0 1.40 1.18

�able����Comparison�of�Ca�and�P�with��ender.

Ca

�ender N Mean�ran� P���alue

M �94 �42.26 �0.05

F �17 �7�.08

P

M �94 �44.41 �0.05

F �17 �70.40

�able� ��� Comparison� of� serum� calcium� and� serum�
phosphorus� levels� with� different� age� groups� in� our�
population.

Ca

Age� N Mean�ran� P���alue

�20 52 85.81 �0.00�

20-40 181 125.96

20-40 181 �78.75 �0.001

�40 478 �11.54

�20 52 2��.52 �0.05

�40 478 268.86

P

�20 52 118.45 �0.05

20-40 181 116.�2

20-40 181 �48.98 �0.05

�40 478 �22.85

�20 52 28�.12 �0.05

�40 478 268.�2
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�able� ��� Stratification� of� serum� Ca� and� P� into� different�
groups�and�there�combination.al�effect�in�our�population.

Ca Chi����
p��alue

P

lo� normal high

25.58,�
�0.001

low �2(4.5�) 52(7.��) 2(0.��)

normal 146(20.5�) �62(50.9�) 9�(1.��)

high 57(8�) 49(6.9�) 2�(0.��)

Further,�a�weak�negative�relationship�was�observed�
between�Ca�and�Age�(r�-0.118,�p-value�0.002).��n�
further� strati��cation,� we� found� that� both� Ca� and�
P� levels� were� low� in� �2(4.5�)� patients,� high� in�
2(0.��)� subjects.� Additionally,� �62(50.9�)� study�
subjects�had�both�Ca�and�P�in�normal�range.�While�
as� 57(8�)� participants� were� recorded� as� those�
subjects�who�had�high�serum�P�levels�but�low�Ca�
levels.�Furthermore,�2(0.��)�subjects�were�those�in�
which�serum�Ca� levels�were�documented�as�high�
with�low�serum�P�levels.�(P-value�0.001)�(�able�4).

�iscussion

Ca� and� P�have� regulatory� roles� in�metabolic� and�
signalling�pathways.9,10��here�are�many�studies� in�
our�population�that�assess�Ca�and�P�status�in�relation�
with� various� disease.11,12� �he� status� of� Ca� and� P�
varies�in�health�and�disease.1���ypophosphatemia�
is�seen�in�severe�respiratory�diseases�as�observed�in�
various�published�reports.14-16�Abnormal�Ca�levels�
are�also�seen�in�viral�induced�diseases.17�

In�our�study,�we�found�that�Sr.�Ca�and�P�levels�
were� in� normal� reference� range� in� most� of� the�
study�subjects.�Low�levels�of�serum�Ca�and�P�were�
also� present� in� a� small� group� subjects.��owever,�
we�could�not���nd�any�study,�due� to�very� limited�
data� that� could� validate� these� results,� because�
our� study� was� aimed� at� a� general� assessment�
of� Ca� and� P� in� random� population� that� did� not�
included�a�particular�disease�as�done� in�previous�
researches�worldwide.18-20� Low�phosphorus� levels�
are� associated� with� mortality� in� haemodialysis�
patients� as� reported� elsewhere.21� A� recent� study�
also� revealed� a� low� levels� of� serum�Ca� and� P� in�
severe� C�VID-19� infection.9� �ur� ��ndings� also�
showed�a�weak�inverse�relationship�of�Ca�with�age.�
�his�may�be�due�to�malabsorption�of�calcium�in�old�
age�due�to�the�de��ciency�of�vitamin�D�as�reported�
by�various�studies��earlier.22,2����he�limitation�of�the�
study�was�that�no�proper�follow-up�was�adopted,�
with�no�idea�about�the�illness�of�the�subjects.
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