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INTRODUCTION  

Pregnancy is normal physiological phenomenon associated with progressive 

anatomical and physiological changes in all systems of the body, with many 

biochemical changes including calcium (Ca) metabolism. 

The results of biochemical tests during pregnancy may therefore differ from the 

normal reference ranges so they may be mistakenly interpreted as abnormal leading to 

unnecessary and potentially dangerous therapeutic actions[1]. 

  Calcium plays a central role in a number of physiological processes that are essential 

for life, calcium is necessary for several physiological processes including 

neuromuscular transmission, smooth and skeletal muscle contraction, cardiac 

automaticity ,nerve function, cell division movement, and certain oxidative processes, 

it is also a co-factor for many steps during blood coagulation [2]. when blood Ca 

decreases it stimulates the secretion of parathyroid hormone (PTH)in the kidney[3,4 ],Calcitriol 

increases intestinal Ca absorption ,which in turn stimulates bone Ca release by 

activating osteoclasts and decreasing urinary Ca excretion[4 ]For the above important 

roles of this mineral, blood calcium must be well controlled, On the other hand ,when 

blood Ca arise to normal level, the parathyroid glands stop secreting PTH and the 

kidneys begin to excrete any excess Ca in the urine 

[5,6 ]although this complex system allows for rapid and tight control of blood Ca 

levels, it does so at the expense of the skeleton[7 ].Monitoring calcium level is quiet 

essential during pregnancy since the pregnant women's body provides 25 to 30 g of 

calcium to support the developing fetal skeleton[7]. 

  Ca exist in extra cellular fluid in three forms-ionic, protein bound and complexes in 

physiological equilibrium with one another, according to Ca bound to plasma protein 

mainly albumin represents about 30-45% of total Ca and Ca complex[5 ],therefore, 

abnormal total blood Ca concentration may arise from alteration of plasma albumin 
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concentration, On the other hand the proportion of bound calcium varies and is 

influenced by pH,in the absence of severe acidosis or alkalosis especially during 

pregnancy[8 ] 

Beside that the calcium is predominantly transported bound to serum proteins, total 

calcium levels are greatly influenced by protein concentration especially albumin [9]. 

Albumin is the principle transport and depot protein for calcium in blood plasma and 

the albumin bound, fraction constitutes about half of the total concentration of 

calcium in plasma[10]. Therefore abnormal total blood Ca concentration may arise 

due to alteration of plasma albumin (alb) concentration. The aim of this study is to 

assess Ca status in healthy pregnant during three trimesters to demonstrate the 

possible effect of serum Alb alteration occurring during pregnancy on serum total and 

corrected total  Ca level . 

Subjects and methods 

     Subjects enrolled in this study included 180 women who attended medical 

laboratory in Babylon maternity and pediatrics teaching hospital. 

The study subjects were classified into three subgroups according to gestational age, 

their age range from (18-38 years), a complete record of medical history was obtained 

for each women, no past medical history of renal, pancreatic, hepatic and parathyroid 

or drug history affecting the parameters included in this study. 

  Three milliliters blood sample were withdrawn without use of tourniquet from 

forearm veins of selected pregnant women. the collected blood was allowed to clot 

spontaneously in a container, followed by centrifugation at 2000xg for 5 minutes, 

serum calcium was determined colometrically  using a kit supplied by (biomerieux 

company), and alb-kit to determine of albumin using kit supplied by( biolabo 

company) and are performed using Cecil spectrophotometer-Ce1011 in the 

biochemistry hospital [11 ][12 ]serum albumin and total serum Ca were measured in 

all groups and corrected total Ca was calculated by using formula [5] 

Corrected Ca mg/dl= measured Ca+0.8(4-albumin g/dl) 

The data was analyzed with (SPSS) software package version 17.0 and expressed in 

terms of mean standard deviation (SD) 

Continuous variables of serum total calcium, alb and corrected total calcium 

concentration of three groups were compared by analysis of variance (ANOVA) A 

value (p<0.05) was considered to be statistically significant 
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The Results 

The difference in clinical variables among the three study groups are shown in table. 

There was no statistical difference among the three study groups for age. serum 

measured total Ca was significantly lower in second and third trimester than in group 

first trimester group (p<0.001,p<0.05),however, there was no significant difference 

between second trimester and third trimester (p>0.05) first  trimester group was 

significantly different in their serum alb  in comparison with second and third 

trimester groups (p<0.05),but there was no significant difference between second and 

third trimester group. 

The table also reveals a significant decrease in corrected total calcium in the third and 

second group in comparison with the first trimester group (p<0.001, p<0.01), however 

there was no significant difference between the second and third trimester (p>0.05). 

Table 1: comparison of parameters in different groups 

P.value Group3  
Third 
trimesters 
N=60 

Group2  
Second 
trimesters 
N=60 

Group1  
First 
trimesters 
N=60 

Parameters  

Groups 
(2,3)  

Groups 
(1,3) 

Groups 
(1,2) 

P>0.05 
 
 

P>0.05 P>0.05  25.80±5.86 24.95±6.03 24.25±4.83 Age (years) 
 

P>0.05 p<0.05 p<0.001 8.74±1.61 8.38±1.22 9.65±1.55 S.measured 
total calcium 
(mg/dl) 

P>0.05 p<0.001 p<0.05 7.93±1.80 8.54±1.81 9.32±1.66 S.corrected 
total calcium 
(mg/dl)  

P>0.05 p<0.01 p<0.05 3.52±0.42 3.63±0.54 3.87±0.61 S.Albumin 
(g/dl)  
 

Values are presented as means ±SD, SD: Standard Deviation, Discussion 
 

We found in the present study a significant decline of the total calcium during 

second and third gestation in comparison with first stage of pregnancy, paralleling a 

progressive fall also in albumin concentration. Our results are in accordance with 

previous studies [13, 14]. 

There are many mechanism tend to promote lowering of maternal calcium 

concentration due to an increase in maternal estrogen production which blocks bone 

resorption and increase calcium excretion in urine[15],beside to that the normal fetus 



JIARM VOLUME 1           ISSUE 5             (JUNE 2013)       ISSN : 2320 – 5083 
 

174 
www.jiarm.com 

accumulates approximately 21g of the calcium range (13-33g) prior to delivery with 

80% of this occurring to the rapidly mineralizing skeleton[16,17]. 

Our results showed significant difference in Ca level in women with first 

trimester comparison with in the second and third trimesters, this can be due to 

increase of intestinal absorption of calcium as early as 12 weeks of pregnancy ,it is 

unclear why intestinal ca absorption should be up regulated in the first trimesters, it 

may allow the maternal skeleton to store Ca in advance of the peak fetal demands that 

occur later in pregnancy[17,18] A decrease in serum total calcium found in some 

previous studies could be as a result of mineral transfer from maternal circulation to 

the developing fetus[19,20]our results are consistent with results obtained by Pitkin 

and Gebhardt[21] this 

exhibited pattern with a slight terminal rise from 32 week to term,this due to the 

calcium homeostasis to be attained by more efficient intestinal calcium absorption 

during late pregnancy[22]also in late stage of pregnancy, excess urine excretion 

reflects the combined effects of the increased glomerular filtration rate and the 

hyperabsorption of calcium which enable the pregnant to maintain essentially constant 

serum calcium levels[23].  Another explaintion for this ,the measured calcium balance 

in the later stages of pregnancy and retention approximates that required for fetal 

growth[24]as similar response may be occurring in women in our study. some 

previous studies declared there was no change in the serum calcium levels throughout 

pregnancy[25,26,27]this in discrepancy of those studies may be owing to other factors 

are possibly involved such as environmental and genetic differences, and the different 

habitual dietary calcium intakes of the women compared to women with our study. 

  Our subjects demonstrated a progressive fall in albumin concentration during 

progressive pregnancy stages, this observation is similar to that of Hanna study [28] 

this is due to changes of intravascular fluid volume of pregnancy and the resulting 

haemodilution [29,30]and the albumin remain low until  parturition. It is well 

appreciated that the fall in albumin causes a decrease in the total serum calcium levels 

normally associated with symptomatic hypocalcemia ,therefore calculating the 

albumin corrected total calcium should resolve any uncertainty and confusion as to 

whether hypocalcemia is present or not in a pregnant women. 

  Considering to about half the calcium is albumin bound therefore changes in protein 

concentration alone cause changes in total calcium [31]with regard to ,it has been 

revealed that in adjustment total calcium based on albumin, fulfilled the intended 
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function as a screening procedure[32],Due to these fact ,calculated serum total 

corrected calcium become important, our study revealed significantly diminishes in 

corrected calcium level during second and third trimesters of pregnancy ,This finding 

is similar to the finding of previous study according to progressive 

trimesters[21].these results are in good agreement with previous studies that exhibited 

there was a significant  good positive correlation between total calcium and albumin 

concentration[33] 

According to what mention on this issue, we suggest a special attention to conduct 

total serum calcium in parallel with total corrected calcium throughout pregnancy 

stages ,this procedure  will resolve any uncertainly as to whether hypocalcaemia is 

present or not in pregnant women. 

 

CONCLUSION 

 We conclude that adjustment of serum total calcium concentration for albumin 

is essential for detect a normal values and to assess changes in a value. 

 In healthy pregnant women, we need measurement of total serum Ca and 

corrected total Ca continuously, particularly in second and third trimesters 

according because of increased dilutional hypoalbuminemia in those 

trimesters. 

 The interpretation of subjects serum total calcium values will often be 

misleading unless some allowance is made for albumin concentration 

 Dietary supplements are quiet essential to compensate for the calcium loss 

during late trimesters of pregnancy, particularly intestinal absorption of the 

calcium increase while the consuming calcium-rich diets increase. 
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