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hemodialysis patients in terms of corre

System (0-30) value. 
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Group I& III included hemodialysis patients who 

included hemodialysis patients who took 
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The aim of this study is to evaluate the differences between the two calcium supplements on 

in terms of corrected calcium level, serum Mg+2 level, and Constipation Scoring 

The randomized, controlled, open study was conducted at renal /hemodialysis unit of King 

Hussein Medical Center for six weeks. Patients who met the inclusion criteria were enroll

either interventional groups (Group I or II) or control groups (Group III or IV).

hemodialysis patients who took proton pump inhibitors, while Group II & IV 

ook H2_Blockers.  

40.81±2.31 years, and 37 participants (52.11%) were males. Constipation 

30) value was decreased significantly in Group I (-12 (8)) and Group II (-9 (20)) 

laced by CaCO3/MgCO3 combination chewable tablets. This significant 

decrease in Constipation Scoring System (0-30) was accompanied by insignificant increase in the levels 

+0.21±0.47 vs +0.08±0.48, respectively) at the cost of statistically but not 

clinically significant increase in the levels of magnesium (+0.3±0.34 vs +0.55±0.36, respectively). 

bination chewable tablets may safely be used as first line phosphate 

binder/calcium supplement instead of the traditional first line phosphate binder/calcium supplement 

tablets in hemodialysis patients who are taking either PPIs or H2-Blockers with a positive impact 

on severity and frequency of constipation and statistically but not clinically significant risk of persistent 

hypermagnesemia, especially when we used PPIs rather than H2-Blockers. 
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INTRODUCTION: 

Hyperphosphataemia is an independent 

predictor of mortality in advanced chronic 

kidney disease (CKD) patients and it is typically 

managed with oral phosphate binders, especially 

calcium-based binders which have historically 

been an appealing first choice, because they are 

inexpensive and theyalso address the 

hypocalcemia that is often seen in hemodialysis 

(HD) patients1-4. Calcium based phosphate 

binders may also account for up to 50% of the 

daily pill burden in HDpatients together with 

frequent gastrointestinal adverse drug effects 

(particularly constipation) which may 

contributes to poor medication5, 6.Higher acid 

production can occur secondary to 

hypergastrinemia as a consequence of decreased 

clearance of gastrin and increased density of G 

cells that secrete gastrin secondary to a 

hyperparathyroidism in CKD patients7-9. So, due 

to its pH-dissolution rate dependent, calcium 

carbonate (CaCO3) has a long disintegration 

time when it is co-administered with H2-

Blockers or proton pump inhibitors (PPIs) that 

explains the frequently needed high daily pill 

burden of CaCO3to be effective as phosphate 

binder and calcium supplement, which can 

result in increase the frequency and prevalence 

of constipation episodes, altered dietary intake, 

and subsequently decrease overall quality of life 

in HD patients 10-14. 

The CaCO3/MgCO3 combination chewable 

tablet (Rennie®) is a chewable tablet contains 80 

mg magnesium carbonate (MgCO3) and 680 mg 

CaCO3, so that chewing or sucking two tablets 

of CaCO3/MgCO3 combination chewable tablet 

after a meal will be almost equal in mg basis of 

calcium content to swallowing one tablet of 

CaCO3 1250 mg with a meal. In addition, the 80 

mg of MgCO3 in CaCO3/MgCO3 combination 

chewable tablet may minimize the constipation 

effect of CaCO3 due to Mg+²  opposite laxative 

effect on gastrointestinal motility in contrast to 

Ca+² constipating effect, may minimize the risk 

of hypercalcemia and subsequently risk of 

vascular calcification due to magnesium 

competition with calcium15-17. A lower cost and 

pH dissolution dependentphosphate 

binder/calcium supplement combining a 

reduced calcium exposure and the possible 

beneficial effect of controlled magnesium 

administration, potentially seemed worthwhile 

to evaluate the differences between it and the 

traditional CaCO3 tablets on 

hemodialysispatients. 

METHOD: 

This randomized, controlled, open 

label study was conducted at renal 

/hemodialysis unit of King Hussein Medical 

Hospital (KHMH) for six weeksin order to 

evaluate the differences between four groups as 

defined in Table (1) in terms of corrected 

calcium level, serum Mg+2 level, and 

Constipation Scoring System (0-30) value. 

 

Table 1: HD participant groups candidate for study 

 

Group I Group II Group III Group IV 

HD participants who are 

taking PPIs + 

CaCO3/MgCO3 

combination chewable 

tablets. 

HD participants who are 

taking H2-Blockers + 

CaCO3/MgCO3 

combination chewable 

tablets. 

HD participants who 

are taking PPIs + only 

CaCO3 tablets. 

HD participants who are 

taking 

H2-Blockers + only 

CaCO3 tablets. 

        CaCO3: Calcium carbonate; PPIs: Proton pump inhibitors; HD: Hemodialysis. 

        Group I:  Hemodialysis participants who are taking PPIs + CaCO3/MgCO3 combination chewable 

tablets. 

Group II: Hemodialysis participants who are taking H2-Blockers + CaCO3/MgCO3 combination 

chewable tablets. 

        Group III: Hemodialysis participants who are taking PPIs + only CaCO3 tablets. 

Group IV: Hemodialysis participants who are taking H2-Blockers + only CaCO3 tablet. 

After the study was approved from the IRB 

committees at the Jordanian Royal Medical 

Services, patients in the renal /hemodialysis unit 

of KHMC who did met the inclusion and didn’t 
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met the exclusion criteria as described in Figure 

(1) wereenrolled in this study after they 

accepted to participate in this study, they were 

Figure 1: Inclusion and exclusion criteria for hemodialysis patients.

 

All possible retrospective data for Group I, 

Group II, Group III, and Group IV were 

collected before the study period was started. 

The retrospective data of three months ago 

included the last three values of serum corrected 

calcium levels, serum magnesium levels, and 

Constipation Scoring System (0

values.After retrospective data were completed, 

the four studied groups were followed for 6 

weeks in which the following outcomes were 

measured and assessed in the following basis:

 Serum albumin and calcium level

calculate the corrected level of 

calcium) were measured on weekly 

basis for the first 2 weeks and then 

every other week for the remaining 4 

weeks. 

 Serum magnesium levels were 

measured on weekly basis for the first 

2 weeks and then every other week for 

the remaining 4 weeks. 

 Constipation Scoring System (0

valueswere assessed twice per week for 

six weeks. 

In the interventional prospective 

follow-up, the CaCO3 tablets in both Group I 

and Group II were totally replaced by 

CaCO3/MgCO3 combination chewable tablets 

without a washout period (maximum 6 tablets 

per day)in which each 1 tablet of CaCO

mg was replaced by 2 tablets of CaCO3

combination 680 mg/80 mg (Rennie®

keeping all other medications without any 

change. During the follow-up phase, 
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met the exclusion criteria as described in Figure 

(1) wereenrolled in this study after they 

y, they were 

randomly allocated into either interventional 

groups (Group I and II) or control groups 

(Group III and IV).  

Inclusion and exclusion criteria for hemodialysis patients. 

All possible retrospective data for Group I, 

p III, and Group IV were 

collected before the study period was started. 

of three months ago 

serum corrected 

calcium levels, serum magnesium levels, and 

Constipation Scoring System (0-30) 

retrospective data were completed, 

the four studied groups were followed for 6 

weeks in which the following outcomes were 

measured and assessed in the following basis: 

levels (to 

calculate the corrected level of 

sured on weekly 

basis for the first 2 weeks and then 

for the remaining 4 

Serum magnesium levels were 

measured on weekly basis for the first 

2 weeks and then every other week for 

Constipation Scoring System (0-30) 

were assessed twice per week for 

In the interventional prospective 

tablets in both Group I 

replaced by 

combination chewable tablets 

(maximum 6 tablets 

per day)in which each 1 tablet of CaCO3 1250 

3/MgCO3 
®), while 

keeping all other medications without any 

up phase, if serum 

Mg
+2

level was ≥3.5 mg/dl and persisted for 1 

week or serum Mg
+2

 level was ≥4.5 mg/dl we 

dropped-out the HD participant from our study. 

The CaCO
3
 tablets in the Group III and Group 

IV were kept without any change in the 

prospective follow-up phase. 

The collected data at the end of 6 

weeks of each desired outcome in the different 

four studied groups were analyzed using either 

Kruskal-Wallis Test followed by Mann

Whitney U-Test with Bonferroni correction for 

Constipation Scoring System (0-30) values

one-way ANOVA test followed by Tukey 

Kramer Post Hoc test for serum corrected 

calcium and serum magnesium levels (with 

value <0.05 as a level of significance) to 

determine whether there were significant 

differences. For each studied group of the four 

studied groups, mean±SD was compared 

between before interval versus after interval for 

serumcorrected albumin and serum magnesium 

levelsby using paired T-Test while 

(Range) between before interval versus after 

interval was compared for Constipation Scoring 

System (0-30) values by using Wilcoxon Signed 

Ranks Test.One-Way ANOVA test analysis was 

used to present the demographic characteristics 

of age (years), body surface area (BSA) (m

body mass index (BMI) (kg/ m2), duration of 

dialysis (months), duration of using CaCO

tablets as phosphate binder/calcium supplement

(months), duration of using either PPIs or H

Blockers (months) and HD duration per session 
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interventional 

groups (Group I and II) or control groups 
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out the HD participant from our study. 

tablets in the Group III and Group 

IV were kept without any change in the 

at the end of 6 

ach desired outcome in the different 

using either 

Wallis Test followed by Mann-

Test with Bonferroni correction for 

30) values or 

VA test followed by Tukey 

serum corrected 

vels (with p-

value <0.05 as a level of significance) to 

determine whether there were significant 

For each studied group of the four 

, mean±SD was compared 

between before interval versus after interval for 

serum magnesium 

Test while median 

(Range) between before interval versus after 

Constipation Scoring 

by using Wilcoxon Signed 

Way ANOVA test analysis was 

used to present the demographic characteristics 

of age (years), body surface area (BSA) (m2), 

), duration of 

g CaCO3 

/calcium supplement 

(months), duration of using either PPIs or H2-

Blockers (months) and HD duration per session 
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Group I 

Start of study (N=17)

One HD participant  was 
dropedout from the study at 

week 2 due to persistent 
hypermagnesemia (3.5 mg/dl 

for 1 week.

One HD participant was 
dropedout from the study at 
week 2 due to WHO  grading 

scale of diarrhea  equal 3.

End of study (N=15)

Group II 

Start of study (N=

One HD participant  was 
dropedout from the study at 

week 2 due to persistent 
hypermagnesemia (

for 1 

One HD participant  was 
dropedout from the study at 
week 4 due to serum Mg

level >

(6.5 

One HD participant was 
dropedout from the study due 

to the obsession. 

End of study (N=

Excluded N=64

Not meeting inclusion criteria N=

Other reasons N=6

Refused to participate N=8

(hours) by comparing the mean±SEM among 

groups. In case of gender (male or female) and 

HD frequency per week (%) data were 

presented as percentage of frequency.  

RESULTS:  

The recruitment, randomization, and dropout 

processes of all 142 eligible HD participants and 

the medical and medication history of the study 

candidates in each group of the four

groups are summarized in Figure (2

demographic characteristics of 71 HD 

participants in the four studied groups are 

summarized in Tables(2-3). All comparative 

results of the tested variables within and 

between four studied groups are summarized in 

Table (4-5). 

 

Figure 2: Recruitment, randomization, and dropout processes scheme
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Assessed for eligibility 
N=142

Group II 

Start of study (N=22)

One HD participant  was 
dropedout from the study at 

due to persistent 
hypermagnesemia (3.5 mg/dl 

1 week) .

One HD participant  was 
dropedout from the study at 

due to serum Mg+² 
level >4.5 mg/dl 

5 mg/dl).

One HD participant was 
dropedout from the study due 

to the obsession. 

End of study (N=19)

Group III 

Start of study (N=19)

There was no 
dropout during the 6 
weeks of the study

End of study (N=19)

Group IV 

Start of stuy (N=

One HD participant was 
dropedout from the study 

at week 4 due to 
ended of his health 

insurance. 

One HD participant ws 
dropedout from the study 

at week 3 because  was 
died.

End of study (N=

Not meeting inclusion criteria N=50

   8

 Recruited 
N=78

Randomization

(hours) by comparing the mean±SEM among 

groups. In case of gender (male or female) and 

(%) data were 

The recruitment, randomization, and dropout 

processes of all 142 eligible HD participants and 

the medical and medication history of the study 

of the four studied 

are summarized in Figure (2-4). All 

mographic characteristics of 71 HD 

studied groups are 

All comparative 

results of the tested variables within and 

summarized in 

A total of 71 hemodialysis patients 

were finally included in this study. The mean 

age was 40.81±2.31 years, and 37 males 

(52.11%) were male. Constipation Scoring 

System (0-30) value was decreased significantly 

in Group I (-12 (8)) and Group II (-9 (

CaCO3 tablets were totally replaced by 

CaCO3/MgCO3 combination chewable tablets. 

This significant decrease in Constipation 

Scoring System (0-30) values was accompanied 

by insignificant increase in the levels of serum 

corrected calcium (+0.21±0.47 vs +0.08±0.48, 

respectively) at the cost of statistically but not 

clinically significant increase in the levels of 

magnesium (+0.3±0.34 vs +0.55±0.36, 

respectively). 

Figure 2: Recruitment, randomization, and dropout processes scheme 
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Start of stuy (N=20)

One HD participant was 
dropedout from the study 

due to  the  
ended of his health 

One HD participant ws 
dropedout from the study 

because  was 

End of study (N=18)

A total of 71 hemodialysis patients 

were finally included in this study. The mean 

37 males 

were male. Constipation Scoring 

30) value was decreased significantly 

9 (20)) after 

tablets were totally replaced by 

combination chewable tablets. 

This significant decrease in Constipation 

30) values was accompanied 

by insignificant increase in the levels of serum 

7 vs +0.08±0.48, 

respectively) at the cost of statistically but not 

clinically significant increase in the levels of 

+0.3±0.34 vs +0.55±0.36, 
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Figure 3: Patient's medical history of the HD participant patients presented as (p

 

 

Figure 4: Current patient's medications history of the HD participant patients presented as 
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Patient's medical history of the HD participant patients presented as (percentage).

Current patient's medications history of the HD participant patients presented as 

(percentage). 

Dec’18 
 

1662 

 
ercentage). 

 
Current patient's medications history of the HD participant patients presented as 
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Table 2: Demographic characteristics of the four studied groups 

 

 

Characteristics Group I 

N=15 

Mean±SEM 

Group II 

N=19 

Mean±SEM 

Group III 

N=19 

Mean±SEM 

Group IV 

N=18 

Mean±SEM 

Total 

N=71 

Mean±SEM 

P- 

Value 

Sig 

Age (years) KHMC 41.86±2.41 39.47±2.47 38.68±2.32 43.21±2.01 40.81±2.31 0.35 NS 

Sex Male 

(%) 

KHMC 8 males  

(53.33%) 

7 males 

 (36.84%) 

12 males  

(63.16%) 

10 males  

(55.55%) 

37 males  

(52.11%) 

0.44 NS 

Female 

(%) 

KHMC 7 females  

(46.66%) 

12 females 

 (63.16%) 

7 females  

(36.84%) 

8 females  

(44.44 %) 

34 females  

(47.89 %) 

BMI (kg/m²) KHMC 25.2±0.06 22.21±0.04 25.26±0.04 26.51±0.04 24.79±0.04 0.89 NS 

Data are presented as Mean difference ±SEM or as percentage by using One-Way ANOVA test (at p-

value< 0.05). 

         Sig: Significance;  

S*: Significant; 

 NS: Non-significant. 

BMI: Body mass index;  

KHMC: King Hussein Medical.   

        Group I:  Hemodialysis participants who are taking PPIs + CaCO3/MgCO3 combination chewable 

tablets. 

Group II: Hemodialysis participants who are taking H2-Blockers + CaCO3/MgCO3 combination 

chewable tablets. 

        Group III: Hemodialysis participants who are taking PPIs + only CaCO3 tablets. 

Group IV: Hemodialysis participants who are taking H2-Blockers + only CaCO3 tablet. 
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Table 3: Other demographic characteristics of the four studied groups 

 

Characteristics Group I 

N=15 

Mean±SEM 

Group II 

N=19 

Mean±SEM 

Group III 

N=19 

Mean±SEM 

Group IV 

N=18 

Mean±SEM 

Total 

N=71 

Mean±SEM 

P-

Value 

Sig 

Duration of dialysis (months) 
127.33±22.79 97.68±15.34 64.63±6.64 93.44±11.63 94.03±7.49 

0.04 (S*) 

Duration of using CaCO3 tab 

as phosphate binder (months) 
127.33±22.79 97.68±15.34 64.63±6.64 93.44±11.63 94.03±7.49 

0.04 (S*) 

Duration of using either PPIs 

or H2-Blockers (months) 
99.33±24.48 75.47±11.14 64.63±6.64 90.33±11.99 81.38±6.95 

0.32 (NS) 

HD duration per session (hours) 
4.27±0.14 4.18±0.11 3.97±0.06 4.08±0.06 4.12±0.05 

0.16 (NS) 

HD frequency  

per week (%) 

1*per week 
0 (0%) 1 (5.3%) 0(0%) 0(0%) 1(1.4%) 

0.31 (NS) 

2*per week 
7(46.7%) 5(26.3%) 2 (10.5%) 5 (27.8%) 19(26.8%) 

3*per week 
7(46.7%) 13(68.4%) 17(89.5%) 13(72.2%) 50 (70.4%) 

4* per week 
1 (6.7%) 0(0%) 0 (0%) 0 (0%) 1(1.4%) 

 

Data are presented as Mean difference ±SEM or as percentage by using One-Way ANOVA test (at p-value< 0.05). 

        Sig: Significance. 

S*: Significant. 

NS: Non-significant. 

        CaCO3: Calcium carbonate. 

        PPIs: Proton pump inhibitors. 

HD: Hemodialysis. 

       Group I:  Hemodialysis participants who are taking PPIs + CaCO3/MgCO3 combination chewable tablets. 

Group II: Hemodialysis participants who are taking H2-Blockers + CaCO3/MgCO3 combination chewable tablets. 

       Group III: Hemodialysis participants who are taking PPIs + only CaCO3 tablets. 

Group IV: Hemodialysis participants who are taking H2-Blockers + only CaCO3 tablet.
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Table 4: Tested variables differences within the comparative groups 

 

Comparative 

Groups 

 

Affective 

Variables 

 

Group 1 

after 

Versus 

Group I  

before 

Group II 

after 

Versus 

Group II 

before 

Group III 

after 

Versus 

Group III 

before 

Group IV 

after 

Versus 

Group IV 

before 

Constipation    scoring 

System  

(0-30)  

 

(Sig) 

-12 (8) 

 

 

 

(S*) 

-9 (20) 

 

 

 

(S*) 

0 (4) 

 

 

 

(NS) 

0 (11) 

 

 

 

(NS) 

Serum cCa+2 level 

 

 

(Sig) 

+0.21±0.47 

 

 

(NS) 

+0.08±0.48 

 

 

(NS) 

+0.09±0.19 

 

 

(NS) 

+0.23±0.39 

 

 

(S*) 

Serum Mg+2 level 

 

 

(Sig) 

+0.30±0.34 

 

 

(S*) 

+0.55±0.36 

 

 

(S*) 

+0.05±0.17 

 

 

(NS) 

+0.12±0.17 

 

 

(NS) 

        Data are presented as Mean difference ±SD or as median difference (Range) and are analyzed by 

using Paired T-Test or Wilcoxon Signed Ranks Test (at p-value<0.05). 

        Sig: Significance. 

        S*: Significant   

         NS: Non-significant. 

cCa+2: Corrected serum Calcium level. 

Mg+2:  Serum Magnesium level. 

Group I:  Hemodialysis participants who are taking PPIs + CaCO3/MgCO3 combination chewable 

tablets. 

Group II: Hemodialysis participants who are taking H2-Blockers + CaCO3/MgCO3 combination 

chewable tablets. 

Group III: Hemodialysis participants who are taking PPIs + only CaCO3 tablets. 

Group IV: Hemodialysis participants who are taking H2-Blockers + only CaCO3 tablet. 
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Table 5: Tested variables differences between the comparative groups 

 

Comparative 

Groups 

 

Affective 

Variables 

 

Group 1 

Versus 

Group II 

Group I 

Versus 

Group III 

Group I 

Versus 

Group IV 

Group II 

Versus 

Group III 

Group II 

Versus 

Group IV 

Group III 

Versus 

Group IV 

Constipation    

scoring System (0-

30)  

 

(Sig) 

-4 (14) 

 

 

 

(NS) 

-12 (10) 

 

 

 

(S*) 

-12 (17) 

 

 

 

(S*) 

-9 (21) 

 

 

 

(S*) 

-8 (17) 

 

 

 

(S*) 

+1 (10) 

 

 

 

(NS) 

Serum cCa+2 level 

 

(Sig) 

Comparison between comparative four groups is insignificant with  

p-value equals 0.569 

 

Serum Mg+2 level 

 

 

(Sig) 

-0.25 

± 

0.09 

 

(S*) 

+0.25 

± 

0.09 

 

(S*) 

+0.18 

± 

0.09 

 

(NS) 

+0.51 

± 

0.09 

 

(S*) 

+0.43 

± 

0.09 

 

(S*) 

-0.08 

± 

0.09 

 

(NS) 

        Data are presented as Mean difference ±SEM or  as median difference (Range) and are analyzed by 

using Tukey Kramer post-hoc multiple comparison analysis (at p-value< 0.05)  and post-hoc 

multiple comparison analysis using Mann-Whitney U-test and bonferroni correction (at p-value 

<0.05). 

        Sig: Significance. 

        S*: Significant.  

        NS: Non-significant. 

cCa+2: Corrected serum Calcium level. 

Mg+2:  Serum Magnesium level. 

Group I:  Hemodialysis participants who are taking PPIs + CaCO3/MgCO3 combination chewable 

tablets. 

Group II: Hemodialysis participants who are taking H2-Blockers + CaCO3/MgCO3 combination 

chewable tablets. 

Group III: Hemodialysis participants who are taking PPIs + only CaCO3 tablets. 

Group IV: Hemodialysis participants who are taking H2-Blockers + only CaCO3 tablet. 

 

When comparing between comparative 

four studied groups, the lowest significant 

Constipation Scoring System (0-30) value was 

between Group I and either Group III (-12 (10)) 

or Group IV (-12 (17)) and highest significant 

serum magnesium level was between Group II 

and Group III (+0.51±0.09) followed by 

between Group II and Group IV (+0.43±0.09) 

which means a positive impacts of 

CaCO3/MgCO3 combination chewable tablets in 

comparison to CaCO3 tablets regarding 

constipation in HD patients who are taking 

either H2-Blockers or PPIs at the cost of 

statistically but not clinically significant rising 

in serum magnesium level, especially when 

CaCO3/MgCO3 combination chewable tablets 

are co-administered with PPIs. 
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DISCUSSION: 

The present study found that when CaCO3 

tablets were totally replaced by CaCO3/MgCO3 

combination chewable tablets (maximum 6 

tablets per day), the Constipation Scoring 

System (0-30) values were significantly 

decreased (PPIs>H2-Blockers) due to Mg+²  

opposite laxative effect on gastrointestinal 

motility in contrast to Ca+² constipating effect 

with insignificant differences in case of serum 

corrected calcium. This positive finding of 

CaCO3/MgCO3 combination chewable tablets 

should be balanced with the statistically but not 

clinically significant rising in serum magnesium 

levels. These results can be explained based on 

the correlation between pH and 

dissolution/binding kinetic of CaCO3 tablet 

which can be summarized by "The acidity is 

best for solubility, but binding to phosphorus is 

best at higher pH because at a low pH the higher 

H+ concentration effectively competes with 

ionized calcium for binding to phosphorus"18. 

So, when the CaCO3 tablets are taken with 

either PPIs or H2-Blockers, the pH of stomach 

will be elevated and the acidity that is necessary 

to dissolve the CaCO3 tablet will be decreased 

and then the phosphate binding capacity of 

CaCO3 tablet will be decreased in contrast of 

CaCO3/MgCO3 combination chewable tablet, 

there is lower problem in dissolution (rate-

limiting step) after either chewing or sucking.  

Furthermore, intestinal absorption of 

magnesium can also be influenced by calcium 

and vice versa. High intestinal calcium 

concentrations have been reported to reduce the 

absorption of magnesium and subsequently 

reduce the risk of hypermagnesemia (PPIs>H2-

Blockers).  

CONCLUSION: 

In this study, we revealed that CaCO3/MgCO3 

combination chewable tablets may safely be 

used as first line phosphate binder/calcium 

supplement instead of the traditional first line 

phosphate binder/calcium supplement CaCO3 in 

HD who are taking either PPIs or H2-Blockers 

with positive impact on severity and frequency 

of constipation and statistically but not 

clinically significant risk of persistent 

hypermagnesemia, especially when we used 

PPIs instead of H2-Blockers. The shortcoming 

of our study is that there was no washout period 

in this study and the sample size was small and 

should be increased.  
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