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Background: Colesevelam hydrochloride is a synthetic, nonsystemically absorbed polymer 

that functions as a bile acid sequestrant for the treatment of hypercholesterolemia. Recently, 

colesevelam was investigated for the treatment of heterozygous familial hypercholesterolemia 

(HeFH) in the pediatric/adolescent population aged 10–17 years.

Objective: The purpose of this article is to review the disease state of HeFH in children and 

adolescents, review the pharmacologic mechanism of action, kinetics, and safety profile of 

colesevelam, analyze the results of a recent clinical trial of colesevelam in the pediatric/adolescent 

HeFH population, and discuss the role of colesevelam as a viable treatment option for HeFH.

Methods: A literature search using Medline (1966–03 May 2010), PubMed (1950–03 May 

2010), Science Direct (1994–03 May 2010), and International Pharmaceutical Abstracts 

(2004–2010) was performed using the search term colesevelam. English language, original 

research, and review articles were examined, and citations from these articles were also assessed. 

The manufacturer’s prescribing information and the Food and Drug Administration review of 

the new drug application for the powder formulation were also examined.

Results: A 32-week trial was performed investigating the efficacy of colesevelam as 

monotherapy or combination therapy with a stable statin regimen. Upon completion of the 

trial, significant benefits were found in regard to the treatment of HeFH and the lowering of 

low-density lipoprotein cholesterol, total cholesterol, and other secondary measures. Safety and 

tolerability were also examined throughout the duration of the clinical trial, with adverse drug 

reactions considered mild in severity.

Conclusion: Colesevelam has been shown to reduce low-density lipoprotein cholesterol levels 

significantly in pediatric/adolescent patients with HeFH, while maintaining a mild side effect 

profile. Although further research would be beneficial for long-term effects in this population, 

colesevelam should be considered when developing a treatment regimen for HeFH in the 

pediatric/adolescent population.

Keywords: colesevelam, heterozygous familial hypercholesterolemia, bile acid sequestrant, 

hyperlipidemia, pediatric

Introduction
Diabetes mellitus, cardiovascular disease (CVD), and dyslipidemia are growing  concerns 

in children and adolescents worldwide, as the reported numbers of youth affected by one 

or more of these disease states continue to rise. As evidence of this increasing burden on 

the health of US children, a 2008 prescription use study of chronic medication therapy 

reported an increase of 15% for lipid-lowering medications.1 Early development of 

atherosclerotic lesions in children and adolescents has also been  associated with higher 

total cholesterol count (TC), higher low-density lipoprotein (LDL), and lower levels of 
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high-density lipoprotein (HDL).2 Related risk factors, such as 

dyslipidemia, smoking, and obesity, have also been found to 

be a significant determinant of the extent of atherosclerotic 

plaque formation in children and adolescents.3 In 2008, the 

American Academy of Pediatrics released clinical guidelines 

outlining the recommended protocol for screening and treat-

ment of lipid abnormalities in children and adolescents.4 These 

guidelines called for the screening of any child age two years 

and older with a family history of dyslipidemia or early heart 

disease, and those with other cardiovascular risk factors, such 

as obesity, hypertension, diabetes mellitus, or smoking. While 

initial therapy for a reduction in TC may involve diet and/or 

exercise, patients at greater risk of negative outcomes may be 

candidates for pharmacotherapy. The American Academy of 

Pediatrics guidelines call for a consideration of therapy when 

a patient (eight years or older) has LDL .190 mg/dL with no 

other risk factors for CVD, LDL .160 mg/dL with other CVD 

risk factors present, or LDL .130 mg/dL in combination with 

diabetes mellitus. Several medications for treatment of dys-

lipidemia in children have been investigated, including statins 

and bile acid binding resins. Of recent interest, colesevelam 

has been investigated in a small trial for use in children and 

adolescents with heterozygous familial hypercholesterolemia 

(HeFH). With its recent powder formulation gaining Food and 

Drug Administration (FDA) approval in the US, colesevelam 

poses an interesting choice in the treatment of dyslipidemic 

disorders in children and adolescents. This article will focus 

on the major dyslipidemic issues in this at-risk population, the 

recent study of colesevelam and its proposed place in therapy, 

and any issues or concerns regarding the use of colesevelam 

in children or adolescents.

Epidemiology
Hypercholesterolemia is defined as high blood levels of 

TC and LDL cholesterol, and may be accompanied by low 

levels of HDL cholesterol. Knowledge of cholesterol levels 

in children is important because they could strongly predict 

the risk of potential CVD in adulthood.5,6

One prominent form of hypercholesterolemia diagnosed in 

children is HeFH which affects about one in 500 people.7 HeFH, 

a genetic disorder in the LDL receptor, is characterized by 

abnormally high levels of LDL cholesterol.8,9 In these patients, 

LDL receptor-mediated absorption of plasma LDL in the liver 

is insufficient, leading to high blood LDL cholesterol levels.

Although hypercholesterolemia alone is asymptomatic, if 

it goes untreated, it can manifest as disease states that could 

severely hinder a patient’s quality of life.  Hypercholesterolemia 

is strongly related to aortic and  coronary artery fatty streaks. 

Even though these fatty streaks are harmless and reversible, 

they can progress into  atherosclerosis in early adulthood and 

later manifest as stroke, transient ischemic attack, myocardial 

infarction, peripheral arterial disease, intermittent claudica-

tion, and limb ischemia.2,10–13

In those with familial hypercholesterolemia, the athero-

sclerotic process is even more accelerated, and could lead to 

a form of CVD before the age of 30 in those with homozy-

gous familial hypercholesterolemia (HoFH) and tendinous 

xanthoma in those with HeFH.14–16 Those with HoFH may 

require even more urgent attention, because one study has 

shown that serum LDL cholesterol levels in this population 

are twice as high as in those with HeFH.17 Hypercholester-

olemia is also responsible for changes in the arterial wall, 

reduced flow-mediated dilation, and enhanced thickness of 

the intima media.18 These abnormal changes are recognized 

as a predictive measure of clinical coronary events in patients 

who are categorically too young for coronary events.19

Current treatments
Treatments for hypercholesterolemia are sought in pedi-

atric patients because of the possibility of reversing 

 hypercholesterolemia-associated damage in the childhood 

years. Lifestyle modifications, such as eating a sensible 

diet that includes low saturated fats and trans-fats, along 

with appropriate amounts of fiber, fruits, vegetables, whole 

grains, and low-fat dairy products before initiating drug 

therapy are among first lines of therapy for treating hypercho-

lesterolemia at any age.7,20 However, lifestyle modifications 

may not always be a sufficient treatment.

Pharmacologic interventions, in addition to lifestyle mod-

ifications, may provide even greater benefits in  preventing 

 hypercholesterolemia complications because pharmacologic 

treatment in children with  hypercholesterolemia significantly 

slows progression of carotid intima media thickening.21 

Furthermore, angiographic trials have demonstrated that 

 cholesterol-lowering treatments stabilize atherosclerotic 

plaques, while preventing formation of new lesions.22 

Hydroxymethylglutaryl-coenzyme A (HMG-CoA) reductase 

inhibitors, better known as statins, are the main class of drugs 

currently used to treat pediatric HeFH, with demonstrated 

safety and benefits in this population.8 In children with 

HeFH, statins can reduce serum LDL cholesterol levels by 

23%–40%.23

Another class of drugs used to treat  hypercholesterolemia 

is bile acid sequestrants (BAS). Monotherapy with  colesevelam 

(Welchol®, Daiichi-Sankyo, Parsippany, NJ, USA),  

one of this family of drugs, has been shown to reduce LDL 
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cholesterol levels in adults by about 15%–48% when used 

concomitantly with a statin.24–27 Colesevelam is currently 

approved by the US FDA for treatment of HeFH in children 

and adolescent patients, with one study showing it can 

 significantly lower LDL cholesterol.

Pharmacology
Colesevelam hydrochloride is a nonabsorbable poly  allylamine 

hydrochloride that is cross-linked with  epichlorohydrin, 

alkylated with 1-bromodecane and 6-bromohexyl-

 trimethylammonium bromide. The  official chemical nomen-

clature is allylamine polymer with 1- chloro-2, 3-epoxypropane, 

[6-(allylamino)-hexyl]trimethyl-ammonium chloride and 

N-allyldecylamine, hydrochloride (see Figure 1).28

Mechanism of action
Colesevelam hydrochloride forms a nonabsorbable com-

plex when exposed to bile acids in the gastrointestinal 

tract, decreasing enterohepatic bile acid recirculation, and 

 increasing the excretion of bile acid salts in the feces.28 The 

resulting reduction in recycled bile acids increases the activity 

of 7 α-hydroxylase, a key enzyme responsible for the conver-

sion of intracellular cholesterol to bile acids.29 The shift in uti-

lization of intracellular cholesterol results in a direct decrease 

in production of LDL, and a resultant decrease in plasma LDL 

cholesterol levels and TC levels.30 The decrease in  intracellular 

cholesterol stimulates increased hepatic  production of choles-

terol through the activity of the HMG-CoA reductase pathway, 

leading to increased cholesterol synthesis. While thought to 

be a factor in raising TC levels, this mechanism has not been 

found to increase TC, because an increase in hepatic LDL 

receptors along with an increase in the conversion of choles-

terol to bile acids negates any increase that could take place.29 

Colesevelam also increases the  activity of phosphatidic acid 

phosphatase, and increased activity of this enzyme leads to 

a direct increase in the production of triglycerides.31 Disrup-

tion of  enterohepatic bile acid  recycling leads to an increase 

in phosphatidic acid phosphatase, a 10%–14% increase in 

a c d

b

NH3
+Cl− NH2

+Cl−

NH2
+Cl−

N+

NH2
+Cl− NH2

+Cl−

OH

Cl−

Figure 1 Chemical structure of colesevelam hydrochloride.28  
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plasma  triglycerides, and an increase in triglyceride-rich, very 

low-density lipoproteins.25,26

Pharmacokinetics
The pharmacokinetic properties of colesevelam have not 

been studied directly in a pediatric or adolescent  population. 

Kinetic studies performed in healthy adult volunteers have 

shown that colesevelam is a hydrophilic, insoluble  polymer 

with minimal systemic absorption and distribution.32 After 

administration of a single dose of [14C]-colesevelam to 

16 healthy adult volunteers after receiving 28 days of 

colesevelam 1.9 g twice daily, the maximum detectable 

plasma concentration 72 hours after administration was 

0.04%, consistent with residual [14C]. Total urine recov-

ery of [14C]- colesevelam was found to be 0%, while fecal 

recovery accounted for 82% after a period of 192–216 hours. 

Animal studies in rat and canine models have also found 

that oral  administration of colesevelam results in a plasma 

 colesevelam level of ,1%, while 98% of administered cole-

sevelam is recovered in feces after 48–72 hours.33

Colesevelam is not systemically absorbed and, as such, 

factors such as distribution, protein binding sites, and 

metabolism are not given consideration when considering 

administering the medication to a patient. However, intestinal 

transit time does factor into consideration when considering 

colesevelam use; once- or twice-daily dosing options may be 

considered according to a patient’s projected transit time.28 

Colesevelam binding to bile acid increases significantly when 

given with food, as a result of saturation of bile acid binding 

sites through increased bile acid exposure.34

Future kinetic studies of colesevelam in pediatric and 

adolescent populations are warranted to ensure that the 

kinetic profile in the child/adolescent population mirrors that 

reported in human adult and animal models. While coleseve-

lam has been approved by the FDA for treatment of HeFH in 

patients aged 10–17 years, no data are available that report 

the same kinetic profile in children/adolescents as in adults. 

Further study is appropriate to ensure a continuum of kinetic 

properties from adolescence to adulthood.

Clinical investigation
A study has been performed that evaluated the impact of 

colesevelam in pediatric/adolescent patients diagnosed 

with HeFH.35 Stein et al completed a 32-week  randomized, 

double-blind, placebo-controlled, parallel-group study 

 investigating the efficacy and safety of colesevelam or 

colesevelam in  combination with stable statin therapy (ator-

vastatin,  lovastatin, pravastatin, simvastatin) in pediatric 

subjects diagnosed with HeFH. The study was conducted in 

three periods. Period I, or the wash-out period established 

as four weeks prior to study initiation, required subjects 

to follow the National Cholesterol Education Program 

(NCEP) Step 1 diet, as well as take six placebo pills per day 

as a single dose or divided dose twice daily with noon and 

evening meals. Period II was the double-blind, randomized 

eight-week period, in which patients were randomized to 

one of three treatment groups, ie, a placebo group, a cole-

sevelam 1.875 g/day group, or a colesevelam 3.75 g/day 

group. Period III was the open-label period, in which all 

patients received colesevelam 3.75 g/day as monotherapy 

or in addition to stable statin therapy if previously initiated, 

to evaluate both efficacy and safety (see Figure 1). Inclusion 

criteria were either LDL cholesterol .160 mg/dL on a stable 

NCEP Step 1 diet for $4 weeks and naïve to lipid-lowering 

therapy, or LDL cholesterol .130 mg/dL on a stable NCEP 

Step 1 diet for $6 weeks in addition to current statin therapy. 

Subjects were also required to have a diagnosis of HeFH in 

addition to one or more of the following: a history or pres-

ence of tendinous xanthoma or premature corneal arcus in 

the subject or a first-degree relative; a first-degree relative 

with a diagnosis of HeFH; an untreated LDL cholesterol 

level of .190 mg/dL in a first-degree relative; an untreated 

LDL cholesterol level of .160 mg/dL in a sibling ,18 years 

of age; premature coronary artery disease or sudden death 

from natural causes (male ,55 years, female ,60 years) 

in a first-degree relative. Subjects were required to have 

triglyceride levels ,250 mg/dL, be at Tanner Stage 2 or 

greater, and maintain treatment compliance of $75% with 

the placebo washout during Period I of the study. Exclusion 

criteria included secondary hyperlipidemia, fasting triglyc-

eride levels $250 mg/dL, HoFH, dysphagia,  dysmotility 

of the esophagus or bowel, hypertension, untreated  thyroid 

disorder, uncontrolled or poorly controlled diabetes 

 mellitus (A
1c

 . 9%), pregnancy, CVD requiring immedi-

ate  intervention/lipid therapy outside of the study scope, 

persistent elevation (three-fold) of liver function tests, and 

elevations in creatinine phosphokinase (10-fold) without 

symptoms or elevations (five-fold) with symptoms. Any 

medication that was deemed to interfere with the efficacy or 

safety evaluation was not allowed during the study period. 

This included, but was not limited to, all lipid-lowering 

agents or over-the-counter treatments (excluding stable statin 

therapy, as noted above), amphetamines and amphetamine 

derivatives, weight loss medications or supplements, corti-

costeroids, anticonvulsants, human immunodeficiency virus 

protease inhibitors, anticoagulants, and cyclosporine.
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The primary endpoint of this study was the percentage 

change in LDL cholesterol levels from baseline to week 

8 during Period II comparing colesevelam with placebo. 

 Secondary endpoints included the change in LDL cholesterol 

levels from week 8 to week 26 and from baseline to week 26 

(Periods II and III), change in HDL and non-HDL choles-

terol levels, triglyceride levels, TC, and ApoA-I and ApoB 

throughout Periods II and III, as well as the number of patients 

achieving an LDL cholesterol level of ,110 mg/dL by the end 

of Period III. Efficacy of all treatment outcomes was evalu-

ated using intent-to-treat analysis, including all randomized 

patients with at least one lipid measurement beyond baseline, 

and who had received at least one dose of study drug. Last 

observation carried forward analysis was used to account for 

any missing efficacy measurements for both the week 8 and 

week 26 assessments. All adverse drug events (ADRs) and/or 

changes in subject physical characteristics were evaluated 

continuously through the study periods, and classified by both 

severity and likely relation to the study medication.

The initial subject pool of 294 was screened for inclusion, 

and 194 subjects were randomized to receive placebo (n = 65), 

colesevelam 1.875 g/day (n = 65), or colesevelam 3.75 g/day 

(n = 64). Completion of Period II was achieved by 186 subjects, 

while completion of the entire 26-week study was achieved by 

173 subjects. Baseline characteristics between the study groups 

were similar. Compliance with the study medication during 

Period II, based on pill counting of unused tablets, was 85.5% 

in the placebo group, 85.3% in the colesevelam 1.875 g/day 

group, and 87.3% in the colesevelam 3.75 g/day group. Stable 

statin therapy was documented in 47 subjects during Period II, 

and was continued in these subjects during Period III.

After the end of the initial treatment period (Period II, 

baseline to week 8), the colesevelam 3.75 g/day group was 

found to have a reduction in LDL cholesterol levels of 12.5% 

(P , 0.001) and the colesevelam 1.875 g/day group had a 

LDL cholesterol level reduction of 6.3% (P , 0.031), when 

compared with placebo. When broken into statin-naïve and 

statin-experienced subjects, the reductions were 10.6% 

(P , 0.001) and 20.2% (P , 0.031), respectively.  Reductions 

were not significantly associated with subject  gender, 

age, body mass index, or the dosing schedule used (once 

 versus twice daily). The colesevelam 3.75 g/day group also 

 experienced a  significant reduction in TC (7.4%; P = 0.001), 

non-HDL cholesterol levels (10.9%; P = 0.0001), and ApoB 

Subjects screened for inclusion
n = 247

l
Subjects randomized for inclusion

n = 194
l

Period II: Baseline to week 8
Placebo Colesevelam 1.875 g/day group Colesevelam 3.75 g/day group
n = 65 n = 65 n = 64

l l l
Withdrawals Withdrawals Withdrawals

n = 1 n = 5 n = 2
l

Period III: Week 8 to week 26
Placebo Colesevelam 1.875 g/day group Colesevelam 3.75 g/day group
n = 64 n = 60 n = 62

l l l
Withdrawals Withdrawals Withdrawals

n = 5 n = 6 n = 2
l

Completion: Baseline to week 26
Placebo Colesevelam 1.875 g/day group Colesevelam 3.75 g/day group
n = 59 n = 54 n = 60

Figure 2 Subject randomization and completion from baseline to Period iii completion. 
Adapted with permission from Stein et al.35 
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(8.3%; P = 0.0009). The colesevelam 3.75 g/day group 

 experienced a significant increase in both HDL  cholesterol 

levels (6.1%; P = 0.008) and ApoA-I (6.9%; P = 0.006). 

While not significant, a 5.1% increase in triglyceride levels 

occurred in the colesevelam 3.75 g/day group when compared 

with placebo.

During the open-label Period III of the trial, a significant 

reduction in LDL cholesterol of 9.3% (P , 0.001) was found 

by week 26. When analyzed further, the reductions in LDL 

cholesterol were as follows: the Period II placebo group 

experienced a reduction of 14.5% (P , 0.001); the Period II 

colesevelam 1.875 g/day group experienced a reduction of 

11.6% (P , 0.001); and the Period II colesevelam 3.75 g/day 

group experienced a reduction of 1.9% (P = 0.482).

Overall, colesevelam 3.75 g/day therapy during this clini-

cal trial had several significant impacts on both primary and 

secondary endpoints. A reduction of LDL cholesterol as the 

primary efficacy endpoint was 14.0% (P , 0.001) for the full 

duration of the trial. Colesevelam 3.75 g/day also reduced 

TC by 8.0% (P , 0.001), non-HDL cholesterol levels by 

11.3% (P , 0.001), and ApoB by 11.3% (P , 0.001) when 

evaluated for the full duration of the trial. Increases in HDL 

cholesterol were 8.1% (P , 0.001) and increases in ApoA-I 

were 5.6% (P , 0.001), while triglycerides, when looked at in 

relation to the full duration of the trial, increased significantly 

by 11.5% (P , 0.001).

Finally, seven subjects achieved the clinically  significant 

endpoint of LDL cholesterol of ,110 mg/dL during Period II, 

of whom five were in the colesevelam 3.75 g/day arm and two 

were in the 1.875 g/day arm. When looking at combined 

statin use, two subjects were statin-naïve and five were statin-

experienced. Completion of Period III resulted in 14 subjects 

achieving LDL cholesterol of ,110 mg/dL. Of these subjects, 

four were in the colesevelam 3.75 g/day arm in Period II, 

seven were in the colesevelam 1.875 g/day arm in Period II, 

and three were in the placebo arm in Period II. When looking 

further into statin use in this subset of subjects, seven were 

statin-naïve and seven were statin-experienced.

Adverse effects and tolerability
Overall, the study data to date have shown colesevelam to 

be well tolerated in 10–17 year old patients. Not surprisingly, 

the most commonly reported ADRs were gastrointestinal 

in nature, including abdominal pain, diarrhea, nausea, and 

vomiting. In the randomized, double-blind, eight-week 

study and 18-week open-label study periods performed in 

194  children aged 10–17 years with HeFH, 6.3% of the 

patients receiving colesevelam 3.75 g/day experienced 

one or more ADRs,  compared with 10.8% of the patients 

on colesevelam 1.875 g/day and 10.8% on placebo (see 

Table 1).  Nasopharyngitis, upper respiratory tract  infection, 

and  headache were the ADRs experienced by $2% of 

 subjects compared with placebo. Patient compliance  during 

the study was 87.3% (colesevelam 3.75 g/day), 85.3% 

 (colesevelam 1.875 g/day), and 85.5% (placebo). All of 

the subjects completing the study had the normal changes 

in both weight and height expected for normal maturation. 

Data regarding ADRs associated with the long-term use of 

colesevelam in adolescents are lacking, so further investiga-

tion is needed.

Contraindications and precautions
Triglycerides
Colesevelam can increase serum triglyceride levels. An 

elevation in serum triglyceride levels increases the risk 

of pancreatitis. The manufacturer indicates that the use 

of colesevelam is contraindicated in patients with serum 

triglyceride levels .500 mg/dL or a history of triglyceride-

induced pancreatitis.28 According to the NCEP, colesevelam 

is relatively contraindicated in patients with serum triglycer-

ide levels .200 mg/dL and absolutely contraindicated when 

triglycerides exceed 400 mg/dL, or if there is a diagnosis of 

familial dysbetalipoproteinemia.36 These recommendations 

are for the general adult population. In children it may be 

prudent to use the more conservative NCEP recommenda-

tions to reduce the risk of complications.

Due to the ability of colesevelam to bind cholesterol, it 

may also bind some medications affecting gastrointestinal 

absorption. Patients with a deficit in levels of fat-soluble 

vitamins (A, D, E, and K) should not take colesevelam. 

Table 1 Adverse reactions reported in $2% of patients in 
placebo-controlled clinical study of colesevelam as monotherapy 
or combination therapy with a stable statin regimen

Number of subjects (%) 

Period II  
colesevelam  
(n = 129)

Period II  
placebo  
(n = 65)

Period III 
colesevelam 
(n = 184)

Nasopharyngitis 8 (6.2) 3 (4.6) 10 (5.4) 
Fatigue 5 (3.9) 1 (1.5) 0 (0.0) 
Headache 5 (3.9) 2 (3.1) 14 (7.6) 
Upper respiratory tract  
infection 

2 (1.6) 3 (4.6) 9 (4.9) 

Gastroenteritis 2 (1.6) 0 (0.0) 4 (2.2) 
Influenza 2 (1.6) 0 (0.0) 7 (3.8) 
Nausea 2 (1.6) 0 (0.0) 7 (3.8) 
Abdominal pain 2 (1.6) 0 (0.0) 6 (3.3) 
Pharyngolaryngeal pain 2 (1.6) 0 (0.0) 6 (3.3) 
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When administered with colesevelam, the effectiveness of 

 multivitamins, warfarin, levothyroxine, digoxin, phenytoin, 

and the ethinyl estradiol and norethindrone components 

of many oral contraceptives comes into question. It is 

 recommended that these medications, as well as any medica-

tion with a narrow therapeutic index, are dosed at least four 

hours prior to colesevelam administration.

One well known side effect of colesevelam is constipa-

tion. Patients should not take colesevelam if they have a 

history of bowel obstruction, gastroparesis, or other gastro-

intestinal motility issues. A history of chronic constipation 

can increase the risk of bowel obstruction.

Special considerations
Patients who have difficulty swallowing or are at risk of 

choking should not take the tablet form of colesevelam. 

A powder form is available that is made into a suspension. 

The suspension can be used in patients who have difficulty 

swallowing pills. Data are lacking on the safety of the sus-

pension in children and adolescents.

Colesevelam is a Pregnancy Category B drug. To date, 

no well controlled studies have been conducted in pregnant 

women. During pregnancy there is an increased need for 

vitamins and minerals. Absorption of vitamins and miner-

als, especially fat-soluble vitamins, may be decreased with 

colesevelam. In animal studies of rats and rabbits no negative 

effect on the fetus was seen. Therefore, colesevelam should 

not be used in pregnancy unless the benefits of therapy clearly 

outweigh the risks.28

Due to the lack of systemic absorption of colesevelam, 

there is no need to adjust the dose for patients with minor 

renal or hepatic impairment. However, there are no good stud-

ies to show how patients respond with severe renal dysfunc-

tion (creatinine clearance ,30 mL/min). Theoretically there 

should be little to no impact on renal function, but due to the 

lack of relevant data, patients with severe renal dysfunction 

should not take colesevelam.28

Colesevelam packets contain 24 mg and 48 mg of phe-

nylalanine in the 1.875 g and 3.75 g dosage form, respec-

tively. Phenylketonurics should therefore only consume the 

tablets.28

Dosage and administration
Colesevelam is available in two different forms for oral 

administration, ie, 625 mg tablets and suspensions avail-

able in 1.875 mg and 3.75 mg packets. The recommended 

dose is 3.75 g/day (six tablets or suspension packet) taken 

either once daily or divided into two doses of 1.875 g (three 

tablets or suspension packet). To prepare the suspension, 

the patient should be instructed to empty the contents of 

the packet into a glass and mix with 4–8 ounces of water. 

The solution needs to be stirred prior to administration. To 

decrease the incidence of esophageal distress, the suspen-

sion should not be taken unless it has been mixed with 4–8 

ounces of water. Colesevelam should be taken along with 

a meal and liquid.28

Timing of doses is important when the patient is on 

multiple medications. Colesevelam may decrease the absorp-

tion of some medications (eg, multivitamins), and should be 

administered at least four hours after other medications, to 

decrease the risk of possible interactions. If a patient takes 

medications or vitamins in the morning with breakfast, 

then it would be prudent to administer the colesevelam 

either once daily with dinner or to split the dose between 

lunch and  dinner. Any medications with a narrow thera-

peutic index should be monitored closely when initiating 

colesevelam.28

Conclusion
Bile acid sequestrants have long been considered an appropri-

ate therapy for treatment of hypercholesterolemia in children 

and adolescents. Their safe and effective use as a class has 

been documented in the literature, and the mild ADR profile 

makes them a preferred choice for both compliance and 

efficacy. The recent clinical trial investigating the efficacy 

and safety of colesevelam in the child/adolescent population 

illustrates the significant impact that colesevelam, a  selective, 

nonsystemic bile acid sequestrant, can have on the lipid 

profile of a patient, while maintaining a low incidence of 

ADRs.35 The recent approval of a powder formulation in the 

US for treatment of HeFH improves the ability to administer 

colesevelam effectively, and with better adherence and com-

pliance in an at-risk population. While further trials would 

be beneficial to determine any long-term complications that 

may arise with colesevelam therapy, such as the risk of fat-

soluble vitamin depletion, the currently available data and 

historic use of bile acid sequestrants as a class suggest that 

the use of colesevelam in the pediatric or adolescent HeFH 

patient population is appropriate.
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