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ABSTRACT 

 

Background: Hyperphosphatemia is a 

critical complication in chronic kidney 

disease (CKD), contributing to 

cardiovascular morbidity. While calcium-

based binders are effective, they carry a risk 

of hypercalcemia and vascular calcification. 

This study compares the efficacy and safety 

of sevelamer versus calcium acetate in 

managing CKD-related hyperphosphatemia. 

Methods: This prospective, randomized, 

open-label trial enrolled 100 patients with 

CKD stages 4-5 and persistent 

hyperphosphatemia (>5.5 mg/dL). Patients 

were randomized to receive sevelamer (800 

mg thrice daily, n=50) or calcium acetate 

(667 mg thrice daily, n=50) for 12 weeks. 

The primary outcome was the change in 

serum phosphate levels. Secondary outcomes 

included changes in serum calcium, calcium-

phosphate (Ca x P) product, lipid profile, and 

incidence of adverse events. 

Results: Baseline characteristics were 

similar between groups. At week 12, 

sevelamer resulted in a significantly greater 

mean reduction in serum phosphate from 

baseline compared to calcium acetate (2.04 ± 

0.87 vs. 1.53 ± 0.91 mg/dL; p=0.0051). The 

incidence of hypercalcemia was significantly 

lower with sevelamer (4% vs. 20%; 

p=0.0277). Furthermore, sevelamer 

demonstrated a significant reduction in LDL 

cholesterol (-18.07±12.86 mg/dL) compared 

to minimal change with calcium acetate (-

2.11±10.26 mg/dL; p<0.0001). A strong 

trend toward reduced progression of vascular 

calcification was observed with sevelamer 

(8% vs. 24%; p=0.0538).  

Conclusion: Sevelamer is more effective 

than calcium acetate in lowering serum 

phosphate and offers significant advantages 

in reducing the risk of hypercalcemia and 

improving the lipid profile. These benefits 

support its preferential use in CKD patients 

at high cardiovascular risk. 

 

Keywords: Sevelamer, Calcium Acetate, 

Hyperphosphatemia, Chronic Kidney 

Disease, Vascular Calcification 

 

INTRODUCTION 

Chronic kidney disease (CKD) is a 

progressive condition characterized by a 

gradual decline in renal function, ultimately 

leading to end-stage renal disease (ESRD). (1) 

Among the numerous metabolic 

derangements associated with CKD, 

disturbances in mineral metabolism—

particularly hyperphosphatemia—are of 

paramount clinical importance. (2) Elevated 

serum phosphate levels are not only a 

consequence of reduced renal excretion but 

also a major contributor to secondary 

hyperparathyroidism, vascular calcification, 

and increased cardiovascular morbidity and 
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mortality in this patient population. (3) The 

management of hyperphosphatemia, 

therefore, represents a cornerstone of CKD 

care, with the dual goals of improving patient 

outcomes and mitigating long-term 

complications. (2-4) 

Phosphate binders remain the mainstay of 

therapy for controlling serum phosphate 

levels in CKD patients, especially those on 

dialysis. (5) Traditionally, calcium-based 

binders such as calcium acetate and calcium 

carbonate have been widely prescribed due to 

their efficacy, availability, and relatively low 

cost. Calcium acetate, in particular, has 

demonstrated superior phosphate-binding 

capacity compared to calcium carbonate, 

making it a preferred choice among calcium-

based agents. However, despite their 

effectiveness, calcium-based binders are 

associated with significant drawbacks. (6, 7) 

Chief among these is the risk of 

hypercalcemia, which can exacerbate 

vascular and soft tissue calcification, thereby 

increasing cardiovascular risk. This concern 

has prompted the exploration of non-

calcium-based alternatives. 

Sevelamer, a non-absorbable polymeric 

phosphate binder, represents one such 

alternative. Unlike calcium-based binders, 

sevelamer does not contribute to 

hypercalcemia and has been shown to 

attenuate the progression of vascular 

calcification. (8) Additionally, sevelamer 

exerts favorable effects on lipid metabolism, 

reducing low-density lipoprotein cholesterol 

(LDL-C) levels, which may confer added 

cardiovascular protection. (9) These 

pleiotropic benefits make sevelamer an 

attractive therapeutic option, particularly in 

patients at high risk of vascular calcification 

or those with concomitant hypercalcemia. 

Nonetheless, sevelamer is not without 

limitations. Gastrointestinal side effects, pill 

burden, and higher cost compared to calcium 

acetate remain practical challenges that 

influence its widespread use, especially in 

resource-limited settings. (10) 

Hyperphosphatemia remains a critical 

challenge in CKD care, with significant 

implications for patient morbidity and 

mortality. While calcium acetate continues to 

be widely used due to its effectiveness and 

affordability, sevelamer offers distinct 

advantages in terms of safety and 

cardiovascular protection. A direct 

comparative evaluation of these agents is 

essential to inform clinical practice, optimize 

patient outcomes, and balance efficacy with 

safety in the management of CKD-related 

mineral metabolism disorders. This study 

endeavours to contribute to this ongoing 

discourse by providing robust data on the 

comparative efficacy and safety of sevelamer 

versus calcium acetate, thereby enhancing 

the evidence base for therapeutic decision-

making in CKD patients. 

The choice between calcium acetate and 

sevelamer, therefore, is not merely a matter 

of efficacy in lowering serum phosphate but 

also involves considerations of safety, 

tolerability, and cost-effectiveness. Several 

studies have compared these agents, with 

varying conclusions. (11-14) Some have 

highlighted the superior safety profile of 

sevelamer in terms of reducing vascular 

calcification and avoiding hypercalcemia, 

while others emphasize the cost-

effectiveness and accessibility of calcium 

acetate, particularly in developing countries 

where healthcare resources are constrained. 

Given these divergent findings, there remains 

a need for well-structured comparative 

studies that evaluate both efficacy and safety 

outcomes in a balanced manner. 

This study seeks to address this gap by 

conducting a comparative analysis of 

sevelamer and calcium acetate in the 

management of CKD-related 

hyperphosphatemia. By systematically 

evaluating their efficacy in lowering serum 

phosphate levels and assessing their safety 

profiles—including the incidence of 

hypercalcemia, gastrointestinal intolerance, 

and vascular calcification—this research 

aims to provide evidence that can guide 

clinicians in making rational, patient-

centered therapeutic choices. Furthermore, 

the study’s objective is to consider the 

broader implications of these agents on 

cardiovascular risk factors, quality of life, 
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and treatment adherence, thereby offering a 

holistic perspective on their role in CKD 

management. 

 

MATERIALS & METHODS 

Study Overview: This study was designed 

as a prospective, randomized, open-label, 

comparative trial conducted at a tertiary care 

nephrology center. The primary objective 

was to evaluate the efficacy and safety of 

sevelamer versus calcium acetate in the 

management of hyperphosphatemia among 

patients with chronic kidney disease (CKD). 

The study duration was 12 weeks, during 

which patients were monitored for 

biochemical parameters, clinical outcomes, 

and adverse events. 

 

Eligibility Criteria 

Patients aged 18–75 years with CKD stages 

4 and 5, including those on maintenance 

hemodialysis, were eligible if they had 

persistent hyperphosphatemia (serum 

phosphate >5.5 mg/dL) despite dietary 

phosphate restriction. Exclusion criteria 

included “history of parathyroidectomy or 

severe hyperparathyroidism requiring 

surgical intervention; baseline 

hypercalcemia (serum calcium >10.5 mg/dl); 

active gastrointestinal disorders (e.g., 

inflammatory bowel disease, chronic 

diarrhea); use of other phosphate binders 

within 4 weeks prior to enrolment; pregnancy 

or lactation and known hypersensitivity to 

study drugs.” 

 

Sample Size: A sample size of 100 patients 

was calculated based on an expected mean 

difference of 0.8 mg/dL in serum phosphate 

reduction between groups, with a standard 

deviation of 1.2, power of 80%, and alpha of 

0.05. Patients were randomized in a 1:1 ratio 

into two groups: sevelamer group (n=50) and 

calcium acetate group (n=50). 

 

Intervention: Patients in Group A received 

sevelamer hydrochloride at an initial dose of 

800 mg three times daily with meals. Group 

B received calcium acetate at an initial dose 

of 667 mg three times daily with meals. 

Doses were titrated every 2 weeks based on 

serum phosphate levels, aiming to maintain 

phosphate between 3.5–5.5 mg/dL. Both 

groups were advised on dietary phosphate 

restriction and continued standard CKD care 

including dialysis, erythropoiesis-

stimulating agents, and antihypertensive 

therapy as indicated. 

 

Outcome Parameters 

Primary outcome measure was “change in 

serum phosphate levels from baseline to 12 

weeks” whereas secondary outcomes 

included “change in serum calcium and 

calcium-phosphate product; incidence of 

hypercalcemia (serum calcium >10.5 mg/dl); 

change in intact parathyroid hormone (iPTH) 

levels; occurrence of vascular calcification 

assessed by lateral abdominal radiograph; 

adverse events including gastrointestinal 

intolerance, constipation, or diarrhea; 

treatment adherence and pill burden 

assessment.” 

 

METHODOLOGY 

Baseline demographic and clinical data were 

recorded, including age, sex, CKD stage, 

dialysis duration, and comorbidities. 

Laboratory investigations (serum phosphate, 

calcium, iPTH, alkaline phosphatase, lipid 

profile) were performed at baseline, 6 weeks, 

and 12 weeks. Radiographic evaluation for 

vascular calcification was performed at 

baseline and at study completion. Adverse 

events were documented at each follow-up 

visit. Compliance was assessed by pill counts 

and patient diaries. 

Randomization was performed using a 

computer-generated sequence, and allocation 

was concealed using sealed opaque 

envelopes. Although the study was open-

label, laboratory personnel analyzing 

samples were blinded to treatment allocation 

to minimize bias. 

 

Statistical Analysis 

Data were analysed using SPSS version 25.0. 

Continuous variables were expressed as 

mean ± standard deviation, and categorical 

variables as frequencies and percentages. 
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Between-group comparisons were performed 

using unpaired t-tests for continuous 

variables and chi-square tests for categorical 

variables. Repeated measure ANOVA was 

used to assess changes of continuous variable 

within group. A p-value <0.05 was 

considered statistically significant.  

 

RESULTS 

Figure 1 illustrates the CONSORT flow 

diagram depicting the recruitment, 

allocation, follow-up, and analysis of 

participants in the study. A total of 123 

individuals were assessed for eligibility. Of 

these, 23 participants were excluded, 

including 19 who did not meet the inclusion 

criteria and 4 who declined to participate, 

while no participants were excluded for other 

reasons. The remaining 100 participants were 

randomized into two equal groups. During 

the allocation phase, 50 participants were 

assigned to the Sevelamer group and 50 

participants to the Calcium Acetate group. 

All participants in both groups received the 

allocated intervention, and no participants 

failed to receive the assigned treatment. In 

the follow-up phase, no participants 

discontinued the intervention and no 

participants were lost to follow-up in either 

group. Finally, in the analysis phase, all 

randomized participants were included in the 

primary outcome analysis, with 50 

participants analyzed in the Sevelamer group 

and 50 in the Calcium Acetate group, and no 

participants were excluded from the analysis. 

This flow diagram demonstrates complete 

follow-up and analysis of all randomized 

participants in both treatment arms. 

 

 
Figure 1: CONSORT flow diagram 

There were no statistically significant 

differences between the sevelamer and 

calcium acetate groups in terms of age, sex 

distribution, the proportion of patients with 

CKD stage 5, duration of dialysis, or the 



Murli Manohar et al. Comparative study of efficacy and safety of sevelamer versus calcium acetate in CKD-

related hyperphosphatemia 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  293 

Volume 11; Issue: 1; January-March 2026 

prevalence of common comorbidities like 

diabetes and hypertension [Table 1].  

 
Table 1. Baseline Demographic and Clinical Characteristics of Study Participants 

Variable Sevelamer Group 

(n=50) 

Calcium Acetate Group 

(n=50) 

p-value 

Age in years, mean ± SD 52.41 ± 11.27 53.12 ± 10.85 0.7490* 

Male sex, n (%) 28 (56%) 30 (60%) 0.8396** 

CKD stage 5, n (%) 35 (70%) 34 (68%) >0.9999** 

Duration on dialysis in months, mean 

± SD  

18.62 ± 7.43 17.96 ± 8.19 0.6739* 

Diabetes mellitus, n (%) 22 (44%) 20 (40%) 0.8396** 

Hypertension, n (%) 40 (80%) 42 (84%) 0.7953** 

*Unpaired t test; **Fisher’s Exact Test 

 

Mean serum phosphate, calcium, calcium-

phosphate (Ca x P) product, intact 

parathyroid hormone (iPTH), and LDL 

cholesterol levels were all statistically 

equivalent between the sevelamer and 

calcium acetate groups [Table 2]. 

While the phosphate reduction was similar 

between the two groups at the 6-week mark, 

a significant difference emerged by week 12. 

At the study's conclusion, the sevelamer 

group achieved a significantly lower mean 

serum phosphate level (4.86 ± 0.63 mg/dL) 

compared to the calcium acetate group (5.27 

± 0.76 mg/dL, p=0.0041). Furthermore, the 

mean reduction from baseline was 

significantly greater in the sevelamer group 

(2.04 ± 0.87 mg/dL) than in the calcium 

acetate group (1.53 ± 0.91 mg/dL, 

p=0.0051), suggesting superior phosphate-

lowering efficacy for sevelamer over the 12-

week treatment period [Table 3]. 

 
Table 2. Baseline Laboratory Parameters 

Parameter Value in Mean ± SD  

Sevelamer Group 

(n=50) 

Calcium Acetate Group 

(n=50) 

p-value 

(Unpaired t test) 

Serum phosphate 

(mg/dL) 

6.84 ± 0.91 6.71 ± 1.08 0.5166 

Serum calcium (mg/dL) 9.24 ± 0.63 9.15 ± 0.72 0.5075 

Ca × P product (mg²/dL²) 62.68 ± 8.49 61.93 ± 9.16 0.6720 

iPTH (pg/mL) 320.23 ± 110.76 315.41 ± 120.58 0.1471 

LDL cholesterol (mg/dL) 118.35 ± 25.05 120.30 ± 28.94 0.7126 

 
Table 3. Change in Serum Phosphate Over 12 Weeks 

Time Point Serum Phosphate in mg/dl, Mean ± SD p-value 

(Unpaired t 

test) 
Sevelamer Group 

(n=50) 

Calcium Acetate Group 

(n=50) 

Baseline 6.81 ± 0.94 6.72 ± 1.05 0.6526 

Week 6 5.49 ± 0.76 5.68 ± 0.85 0.2415 

Week 12 4.86 ± 0.63 5.27 ± 0.76 0.0041 

P-Value (Repeated Measure 

ANOVA) 

<0.0001 0.0003 - 

Mean reduction 2.04 ± 0.87 1.53 ± 0.91 0.0051 

 

The incidence of hypercalcemia was 

significantly lower in the sevelamer group 

(4%) compared to the calcium acetate group 

(20%, p=0.0277), confirming the key safety 

advantage of the non-calcium-based binder. 

However, this benefit came with a trend 

towards a different side effect profile. 

Although not statistically significant, 

gastrointestinal intolerance was numerically 

higher in the sevelamer group (16% vs. 
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12%), reflecting its known tolerability issues 

[Table 4].  

 
Table 4. Safety Outcomes 

Adverse Event Number of Patients (%) p-value 

(Fisher’s Exact Test) Sevelamer Group (n=50) Calcium Acetate Group (n=50) 

Hypercalcemia (%) 2 (4%) 10 (20%) 0.0277 

GI intolerance (%) 8 (16%) 6 (12%) 0.7742 

Constipation (%) 5 (10%) 4 (8%) >0.9999 

Diarrhea (%) 3 (6%) 2 (4%) >0.9999 

 

The calcium acetate group experienced a 

significant mean increase in serum calcium 

(0.66 mg/dL) compared to a minimal change 

in the sevelamer group, directly correlating 

with the higher hypercalcemia risk noted in 

Table 4. Consequently, the reduction in the 

Ca x P product was significantly greater with 

sevelamer. Perhaps most notably, sevelamer 

demonstrated a significant lipid-lowering 

effect, reducing LDL cholesterol by a mean 

of 18.07 mg/dL, whereas calcium acetate had 

a minimal effect. This pleiotropic benefit of 

sevelamer was highly significant (p<0.0001) 

and represents an important additional 

cardiovascular protective mechanism [Table 

5].   

 
Table 5. Effect on Secondary Parameters 

Parameter Change (Week 12 – Baseline), Mean ± SD p-value 

(Unpaired t test) Sevelamer Group 

(n=50) 

Calcium Acetate Group 

(n=50) 

Serum calcium (mg/dL) 0.13 ± 0.38 0.66 ± 0.47 <0.0001 

Ca × P product (mg²/dL²) -10.21 ± 5.16 -6.42 ± 4.87 0.0003 

iPTH (pg/mL) -45.13 ± 30.34 -40.25 ± 35.05 0.4566 

LDL cholesterol (mg/dL) -18.07 ± 12.86 -2.11 ± 10.26 <0.0001 

 

While the prevalence of vascular 

calcification was similar in both groups at 

baseline, a notable difference emerged after 

12 weeks. Only 8% of patients in the 

sevelamer group showed progression of 

vascular calcification, compared to 24% in 

the calcium acetate group. Although this 

result fell just short of traditional statistical 

significance (p=0.0538), it demonstrates a 

strong trend suggesting that sevelamer may 

attenuate the progression of vascular 

calcification compared to calcium acetate.  

 
Table 6. Radiographic Vascular Calcification Progression 

Assessment Number of Patients (%) p-value 

(Fisher’s Exact 

Test) 
Sevelamer Group 

(n=50) 

Calcium Acetate Group 

(n=50) 

Baseline calcification 20 (40%) 18 (36%) 0.8369 

Progression at 12 

weeks 

4 (8%) 12 (24%) 0.0538 

 

DISCUSSION  

Our prospective randomized study 

comparing sevelamer with calcium acetate in 

100 patients with advanced CKD (stages 4–

5) over 12 weeks yielded several clinically 

meaningful findings. Each of these outcomes 

can be contextualized against the backdrop of 

prior studies, highlighting both consistencies 

and discrepancies in the literature. 

In our trial, sevelamer achieved superior 

phosphate reduction compared to calcium 

acetate, with mean decreases of 2.04 mg/dL 

versus 1.53 mg/dL (p=0.0051). This 

translated into lower final serum phosphate 

values (4.86 vs. 5.27 mg/dL). While this 

finding supports sevelamer’s efficacy, the 

broader literature presents a more nuanced 

picture. Bleyer et al. (1999) reported 
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equivalent phosphate reductions with both 

agents in a crossover design, suggesting no 

superiority. (11) Similarly, Hervás et al. (2003) 

found comparable reductions over 34 weeks, 

with differences not reaching statistical 

significance. (12) In contrast, the CARE study 

by Qunibi et al. (2004) favored calcium 

acetate, demonstrating significantly lower 

phosphorus levels and higher attainment of 

target goals. (13) Patel et al. (2016), in a meta-

analysis of 25 studies, concluded that overall 

phosphate control was equivalent between 

sevelamer and calcium-based binders. (14) 

Thus, while our study suggests sevelamer 

superiority, methodological differences—

such as titration protocols, dietary 

compliance, and open-label design—may 

explain divergence from prior results. Our 

every-two-week titration schedule may have 

optimized sevelamer dosing more effectively 

than fixed-dose approaches used elsewhere. 

One of the most striking findings in our study 

was the markedly lower incidence of 

hypercalcemia with sevelamer (4% vs. 20%; 

p=0.0277). This represents an 80% relative 

risk reduction and aligns closely with prior 

evidence. Bleyer et al. (1999) reported 

hypercalcemia in 22% of calcium acetate 

recipients versus 5% with sevelamer, nearly 

identical to our results. (11) Meta-analyses by 

Habbous et al. (2017) and Patel et al. (2016) 

confirmed this consistent advantage, with 

relative risks of 0.27 and 0.30 respectively. 
(14, 15) Qunibi et al. (2004) also demonstrated 

significantly higher hypercalcemia risk with 

calcium acetate (OR 6.1). (13) The clinical 

importance of this finding cannot be 

overstated: hypercalcemia contributes 

directly to vascular calcification progression, 

a complication already prevalent in CKD 

patients. Our data showing a trend toward 

reduced vascular calcification progression 

with sevelamer (8% vs. 24%) reinforces the 

mechanistic link between calcium loading 

and vascular injury. Thus, the safety 

advantage of sevelamer in avoiding 

hypercalcemia is one of the most robust and 

consistent findings across the literature. 

Our study demonstrated a significantly 

greater reduction in the calcium–phosphate 

(Ca×P) product with sevelamer (−10.21 vs. 

−6.42 mg²/dL²; p=0.0003). This is clinically 

relevant, as K/DOQI guidelines recommend 

maintaining Ca×P <55 mg²/dL² to reduce 

vascular calcification risk. (16) Prior studies 

have reported mixed results. Hervás et al. 

(2003) found similar reductions between 

agents, though not statistically significant. 
(12) Qunibi et al. (2004), paradoxically, 

reported lower Ca×P product with calcium 

acetate, consistent with their finding of 

superior phosphate control in that trial. (13) 

Bleyer et al. (1999) did not report Ca×P 

directly, but their phosphate and calcium data 

would favor sevelamer. (11) Our findings 

suggest that sevelamer’s dual effect—better 

phosphate control and stable calcium 

levels—contributes to more favorable Ca×P 

reduction, which may underpin its vascular 

protective trend. This supports the 

“calcification burden” hypothesis, whereby 

both calcium and phosphate loads drive 

extra-skeletal calcification.  

A unique pleiotropic benefit of sevelamer 

observed in our study was a substantial LDL 

cholesterol reduction (−18.07 mg/dL, 15.3% 

decrease), compared to minimal change with 

calcium acetate (−2.11 mg/dL). This finding 

is strongly corroborated by prior literature. 

Bleyer et al. (1999) reported a 24% mean 

LDL decrease with sevelamer, while Patel et 

al. (2016) confirmed a mean difference of 

−21.6 mg/dL favoring sevelamer. (11, 14) 

Nolan & Qunibi (2005) highlighted this 

lipid-lowering effect as a potential 

mechanism for cardiovascular benefit. (13, 16) 

Yilmaz et al. (2012) further demonstrated 

improved endothelial function with 

sevelamer, likely linked to lipid and anti-

inflammatory effects. (17) Mechanistically, 

sevelamer binds bile acids in the intestine, 

disrupting enterohepatic circulation and 

forcing hepatic cholesterol utilization. 

Clinically, LDL reduction of ~20 mg/dL is 

expected to confer a 10–15% relative risk 

reduction in cardiovascular events, based on 

statin trial data. (18) Given CKD patients’ 

extreme cardiovascular risk, this pleiotropic 

benefit represents a major advantage of 

sevelamer over calcium-based binders. 
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Our study showed a strong trend toward 

reduced vascular calcification progression 

with sevelamer (8% vs. 24%; p=0.0538). 

Although not statistically significant, the 

relative reduction of 67% is clinically 

meaningful. Prior studies support this 

vascular benefit. Patel et al. (2016) found 

reduced coronary artery calcification 

progression with sevelamer, (14) while Nolan 

& Qunibi (2005) cited the Treat-to-Goal 

study showing slower progression of 

coronary and aortic calcification. (13, 16) 

Yilmaz et al. (2012) demonstrated improved 

endothelial function and significant FGF-23 

reduction with sevelamer, providing 

mechanistic links to vascular health. (17) 

Several pathways may explain these benefits: 

reduced calcium load prevents vascular 

smooth muscle osteogenic transformation, 

improved Ca×P product reduces 

precipitation risk, LDL reduction decreases 

pro-calcific stimuli, and FGF-23 reduction 

mitigates vascular toxicity. Sevelamer may 

also exert anti-inflammatory effects by 

binding endotoxins in the gut. Collectively, 

these mechanisms support the vascular 

protection trend observed in our study.(19) 

Our findings suggest that sevelamer offers 

superior phosphate control, markedly lower 

hypercalcemia risk, greater Ca×P reduction, 

substantial LDL lowering, and a trend toward 

vascular protection. These benefits are 

particularly relevant for patients with 

vascular calcification, hypercalcemia risk, 

dyslipidemia, or low PTH. Calcium acetate 

remains reasonable in cost-sensitive settings 

or low-risk patients. Cost-effectiveness 

remains a critical consideration, as sevelamer 

is substantially more expensive. A pragmatic 

“treat-to-target” approach may begin with 

calcium acetate and switch to sevelamer 

when goals are unmet or hypercalcemia 

develops. (20) Ultimately, individualized 

therapy is essential, balancing efficacy, 

safety, pleiotropic benefits, and cost. 

While some findings diverge from prior 

literature, the consistent safety advantage of 

sevelamer, its pleiotropic LDL-lowering 

effect, and its potential vascular protection 

make it an attractive option for high-risk 

patients. Future research should focus on 

long-term outcomes, cost-effectiveness, and 

personalized approaches to optimize binder 

selection. In the meantime, our results 

reinforce the clinical rationale for 

preferential use of sevelamer in patients at 

greatest risk of cardiovascular and calcific 

complications. 

 

CONCLUSION 

This prospective, randomized, open-label 

comparative study demonstrates that 

sevelamer hydrochloride is more effective 

than calcium acetate in controlling serum 

phosphate levels in patients with stage 4-5 

chronic kidney disease over a 12-week 

period, achieving significantly greater 

phosphate reduction and lower final 

phosphate concentrations. Critically, 

sevelamer exhibited a markedly superior 

safety profile with significantly fewer 

episodes of hypercalcemia, greater reduction 

in calcium-phosphate product, and 

substantial LDL cholesterol reduction, a 

pleiotropic benefit unique to sevelamer. 

These findings support sevelamer as a 

preferred phosphate binder in CKD patients 

at high cardiovascular risk, particularly those 

with pre-existing vascular calcification, 

susceptibility to hypercalcemia, or 

concomitant dyslipidaemia.  
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