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Long-term cholesterol-lowering effects of psyllium as an adjunct to
diet therapy in the treatment of hypercholesterolemia’

James W Anderson, Michael H Davidson, Lawrence Blonde, W Virgil Brown, W James Howard, Henry Ginsberg,
Lisa D Allgood, and Kurt W Weingand

ABSTRACT primary intervention for lowering serum cholesterol concentra-
Background: Hypercholesterolemia is a major risk factor for tions; drug therapy is reserved for persons at high risk of CHD
coronary heart disease and nutrition management is the initialho do not respond adequately to diet (2). On the basis of the
therapeutic approach. ATP Il guidelines, almost 30% of American adults require dietary
Objective: This multicenter study evaluated the long-term effec-intervention for elevated serum cholesterol concentrations (10).
tiveness of psyllium husk fiber as an adjunct to diet in the treat- Consumption of viscous soluble fibers significantly lowers
ment of persons with primary hypercholesterolemia. serum total and LDL cholesterol concentrations (11, 12). Such
Design: Men and women with hypercholesterolemia werefibers may provide an alternative to drug therapy for some
recruited. After following an American Heart Association patients (13-15). Of the viscous soluble fibers, psyllium husk
Step | diet for 8 wk (dietary adaptation phase), eligible subjectéiber appears to be one of the most effective (16, 17) with the
with serum LDL-cholesterol concentrations between 3.36 andeast adverse effects (18). Short-term placebo-controlled studies
4.91 mmol/L were randomly assigned to receive either 5.1 ghowed that consumption of 7-10 g psyllium/d lowers serum
psyllium or a cellulose placebo twice daily for 26 wk while total cholesterol concentrations 4-11% and serum LDL choles-
continuing diet therapy. terol concentrations 6-18% below placebo control concentra-
Results: Serum total and LDL-cholesterol concentrations weretions (12-16, 19-24). The long-term effects of psyllium on
4.7% and 6.7% lower in the psyllium group than in the placebserum lipids have not been reported.
group after 24-26 wk (R 0.001). Other outcome measures did The purpose of this multicenter study was to compare the
not differ significantly between groups. long-term effectiveness and safety of psyllium husk fiber with
Conclusions: Treatment with 5.1 g psyllium twice daily pro- that of a cellulose placebo as an adjunct to an American Heart
duces significant net reductions in serum total and LDL-cho-Association (AHA) Step | diet in the treatment of men and
lesterol concentrations in men and women with primary hyperwomen with primary hypercholesterolemia.
cholesterolemia. Psyllium therapy is an effective adjunct to diet
therapy and may provide an alternative to drug therapy for
some patients. Am J Clin Nutr2000;71:1433-8. SUBJECTS AND METHODS
KEY WORDS  Psyllium, dietary fiber, hypercholesterolemia, SuPiects
total cholesterol, LDL cholesterol, men, women Men and women with hypercholesterolemia were recruited for
study. The protocol and consent form for the study were
approved by the institutional review boards at each study site and
INTRODUCTION subjects gave written, informed consent after the study proce-
Despite substantial medical progress in the past 2 decadedures had been fully explained to them. Eligible subjects were
coronary heart disease (CHD) remains a major health problem °
most industrialized countries (1). Elevated serum total and LDL
cholesterol concentrations are powerful risk factors for CHD *From the University of Kentucky and the Veterans Affairs Medical Cen-
(2, 3), with oxidation of LDL potentially playing a major role in ter, Lexington; the Chicago Center for Clinical Research; the Ochsner Clinic,
atherogenesis and development of CHD (4). Each 1% increase New Orleans; the Medlantic Research Institute, Washington, DC; the Depart-
the serum cholesterol concentration results in a 2—3% increase ment of Medicine, College of Physicians and Surgeons, Columbia University,
CHD risk (5, 6). Furthermore, in primary and secondary preven New York; and The Procter & Gamble Company, Cincinnat

. . . . 2Supported by The Procter & Gamble Co.
tion trials, a reduction in total and LDL cholesterol concentra- 3Address reprint requests to JW Anderson, Veterans Affairs Medical Cen-

tions improved the mnCtion of the coronary endothelium (7, 8)ter, Medical Services (111C), Leestown Road, Lexington, KY 40511. E-mail:
and decreased the risk of CHD (9). jwandersmd@aol.com.
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aged 21-70 y and were free of significant organic disease. PePH-101; FMC Corp, Philadelphia). Both groups received two
sons who had had a myocardial infarction or major surgéryns ~ 6.7-g packets daily; each packet provided 5.1 g psyllium husk
before the study were excluded, as were those with a history diber or cellulose placebo. The products were packaged in iden-
phenylketonuria or allergies to psyllium or aspartame. Womettical foil packets with identical information and instructions.
who became pregnant were excluded or dropped from the studgoth products were orange-flavored powders that were similar in
Persons who had taken corticosteriods, androgens, phenytoitgste, texture, and appearance. The subjects were instructed to
thyroid hormones, oral contraceptives, antibiotics, fiber supplemix each packet in 240 mL liquid and to drink the mixture
ments, calcium supplements, or oral hypolipidemic age8tso immediately before breakfast and dinner. Compliance was mon-
before the study were also excluded. itored by interviewing the subjects and counting unopened pack-
Subjects were randomly assigned to the psyllium or placebets returned at each follow-up visit.
group after the dietary adaptation phase if their serum LDL-
cholesterol concentrations were between 3.36 and 4.91 mmol/Yariables measured
if their plasma triacylglycerol concentrations were <4.52 mmol/L, Subjects underwent a complete physical examination at weeks
and if their LDL concentrations had stabilized within 0.65 —4 and 26 of the study and routine clinical chemistry, hematol-
mmol/L 22 wk before random assignment. The study protocology, and urinalysis evaluations at week4, 0, and 26. At weeks
specified that subjects maintain a constant body weigb¥%), —8, —4, —2, and—1 of the dietary adaptation phase and weeks
consume >75% of the test product they received, and compl§, 4, 8, 12, 16, 20, 24, and 26 of the treatment phase, serum lipids,
with the diet throughout the study. As the primary analysis, weébody weight, blood pressure, and heart rate were measured.
analyzed data from all subjects who were randomly assigned tGlinic visits occurred in the morning after a minimum 12-h fast
receive either placebo or psyllium (ie, an intention-to-treatand subjects did not consume the test products on these mornings.
analysis). We also analyzed data for just those subjects who com- Serum lipid profiles included enzymatic measurement of
pleted the study (ie, evaluable subjects) for comparison. total cholesterol, HDL-cholesterol, and triacylglycerol concen-
trations (27). LDL-cholesterol concentrations were calculated
from total and HDL-cholesterol concentrations by using the
This double-blind, placebo-controlled, parallel, multicenter Friedewald equation (28). Because the equation has not been
study consisted of an 8-wk dietary adaptation phase (we8ks validated for triacylglycerol concentrations >4.52 mmol/L,
to —1) followed by a 26-wk treatment phase (weeks 0-26). DurLDL cholesterol was not calculated when triacylglycerol con-
ing the dietary adaptation phase, subjects with primary hypereentrations were >4.52 mmol/L.
cholesterolemia received ongoing dietary counseling regarding Serum concentrations of apolipoproteins A-I (29) and B-100
an AHA Step | diet (25, 26). Subjects who met the entry criterig30) were measured by radioimmunoassay at weeks 0 and 26. In
at the end of the dietary adaptation phase were then stratified lagdition to derived values, serum LDL-cholesterol concentrations
sex and randomly assigned to the treatment or placebo group.were also measured at weeks 0 and 26 by using an ultracentrifu-
Subjects were randomly assigned to groups independently gial B-quantition procedure (27). All serum lipid concentrations
each study site in blocks of 5 (4 to the psyllium group and 1 tavere determined at PennMed Laboratories, Medlantic Research
the placebo group). The study was designed to have 250 subjedisstitute, Washington, DC.
complete the protocol, 200 in the psyllium group and 50 in the Adverse events related to the test products were solicited at
placebo group. Power calculations were based on a two-aidedeach clinic visit during the treatment phase. Subjects were asked
risk of 0.05. On the basis of the stated sample sizes and varianaa open-ended question about the occurrence of any unusual
estimates from previous studies, this study was designed to haggmptoms or events during the previous 4 wk. Subjects were also
97% power to detect a 5% difference in serum total cholesterdklephoned by the investigator’s staff at 4-wk intervals between
concentrations and a 7% difference in serum LDL-cholesterotlinic visits (weeks 2, 6, 10, 14, 18, and 22) and asked about
concentrations between groups. potential adverse events and study compliance.
Subjects in the treatment group received 5.1 g psyllium husk The subjects provided 3-d food records (2 weekdays amdi-
twice daily and subjects in the placebo group received 5.1 gnd day) at weeks 4, —2, 0, 8, 12, 16, 20, 24, and 26. A regis-
microcrystalline cellulose twice daily for 26 wk adjunctive to the tered dietitian reviewed all food records for completeness. Food
AHA Step | diet. Subjects returned at week®, —4, -2, -1, 0, records from weeks-4, 0, 12, 20, and 24 were analyzed by the
4,8, 12, 16, 20, 24, and 26 for serum lipid measurements anNutrition Coding Center of the University of Minnesota, Min-
dietary counseling. neapolis, by using the Nutrition Coding Center nutrient database
for evaluation of total energy, fat, fiber, and cholesterol intakes;
the ratio of polyunsaturated to saturated fat; and percentages of
All subjects were instructed to consume an AHA Step | dietenergy from fat, protein, and carbohydrate.
(26) at enrollment and to continue that diet throughout the
dietary adaptation and treatment phases. The Step | diet provid&fi"“t'sucaI analyses
55% of total energy as carbohydrate, 15% of energy as protein, Comparability of the psyllium and placebo groups at baseline
<30% of energy as fat, <10% of energy as saturated fatty acidajas determined by using a chi-square test for sex distribution and
and <300 mg cholesterol daily. Registered dietitians reviewedby using analysis of variance and Wilcoxon rank-sum tests for
dietary information and provided dietary counseling. baseline height, weight, and lipid concentrations. Baseline values
During the treatment phase, subjects in the psyllium grougor serum total, derived LDL, and HDL-cholesterol and plasma
received orange-flavored, sugar-free Metamucil (Procter &riacylglycerol concentrations were defined as the average of val-
Gamble Co, Cincinnati), whereas subjects in the placebo groupes taken at weeks2, —1, and 0. Posttreatment values for these
received microcrystalline cellulose, an insoluble fiber (Avicel variables were defined as the average of values taken at weeks 24

Study design

Diets and test products
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TABLE 1 loss to follow-up = 23). Of the randomly assigned subjects,
Baseline demographic characteristics of subjects in the psylliumand 200 (39 in the placebo group and 161 in the psyllium group)
placebo groups completed the entire study. Of those who completed the entire
Psyllium Placebo study, 163 subjects (30 in the placebo group and 133 in the psyl-
(=105 M, 92 F) 6=25M, 26 F) lium group) fully complied with the study protocol. Compliance
Age (y) 545+ 0.8 521+ 1.8 with the regimens was excellent: the subjects consumed 93% of
Height (cm) 170.% 0.8 168.7+ 1.3 the psyllium and 95% of the placebo.
Body weight (kg) 74.2 0.9 73.6+ 1.7 Baseline characteristics of subjects in the placebo and psyl-
BMI (kg/m?) 25.5+ 0.4 25.8+ 0.4 lium groups are shown iffable 1. The groups were well-

1X + SEM. Baseline values represent an average of values taken éﬂatChefj for sex, age, he.lght, and weight. Baseline and fm‘?"
weeks—2, —1, and 0 during the dietary adaptation phase of the study. valdietary intakes of the psyllium and placebo groups are shown in
ues from all subjects who received a test product are included. Table 2. Subjects in the psyllium group had significantly higher
mean cholesterol intakes at baseline than did those in the placebo
group. Otherwise, dietary intakes of the groups did not differ
and 26. For serum apolipoproteins ghduantification of LDL  significantly throughout the study. Subjects’ body weights were
cholesterol, values taken at weeks 0 and 26 were compared. also similar between groups; there were no significant differ-
Changes from baseline lipid concentrations and clinical laboences between groups and no significant change from baseline
ratory data, body weight, and dietary data were comparedithin groups at any clinic visit.
between groups by using one-way analysis of variance. ChangesDuring the dietary adaptation phase, average serum total and
were confirmed by using Wilcoxon rank-sum tests, analysis of. DL-cholesterol concentrations of the 248 subjects decreased
covariance with the baseline value as a covariate, and analyses39% and 4.4%, respectively, from study entry (week com-
the percentage change from baseline. Each week in which megsared with baseline values). The placebo and psyllium groups had
urements were taken, comparisons of change from baseline wesénilar baseline lipid concentrations; there were no significant
also made. Pairedtests, Wilcoxon rank-sum tests, or both were differences in serum total, LDL, or HDL-cholesterol; apolipopro-
used to assess the significance of changes from baseline withigin; or triacylglycerol concentrations between groups. No signi-
groups. All analyses were performed by using SAS (31). Significant differences in change from baseline between groups were
ficance was defined @< 0.05. found for serum HDL-cholesterol, apolipoprotein, or triacylglyc-
erol concentrations at any point during the study.
During the treatment phase, mean serum total cholesterol con-
RESULTS centrations decreased an additional 2.1% in the psyllium group
Of the 459 subjects who began the dietary adaptation phaskut increased 2.6% in the placebo group compared with base-
248 qualified for assignment to a study group (51 to receivdine concentrationsT@ble 3). Mean serum LDL-cholesterol con-
placebo and 197 to receive psyllium). Major reasons for disqualeentrations decreased an additional 2.9% with psyllium but
ification for random assignment were failure to meet the study’sncreased 3.9% with placebo. Thus, the change in serum total
inclusion criteria f = 152), withdrawal of consenh(& 25), and  and LDL-cholesterol concentrations (baseline compared with

TABLE 2
Daily dietary intakes of subjects in the psyllium and placebo gtoups
Psyllium = 197) Placebor(=51)
Nutrien Baseline Final Baseline Final
Total energy
(kJ) 7109+ 168 6724+ 173 6852+ 290 6847+ 333
(kcal) 1692+ 40 1601+ 41 1631+ 69 1630+ 79
Protein
(9) 739+ 1.6 718+ 1.7 71.7+29 747+ 4.2
(% of total energy) 18.3 18.7 18.1 18.6
Carbohydrate
(9) 227.4+6.0 208.6+ 5.7 225.9+10.1 224.0+ 13.2
(% of total energy) 54.8 53.7 55.2 54.4
Fiber
Total (g) 18.2+ 0.5 17.4+ 0.5 18.3+ 0.9 18.5+1.0
Water-soluble (g) 1+0.2 6.0+ 0 5.9+0.3 6.3+0.4
Fat
(9) 52.1+19 51.2+2.0 49.1+ 3.2 48.9+ 3.1
(% of total energy) 26.9 27.6 26.7 27.0
P:S 0.91+0.03 0.91+0.03 0.99+ 0.05 0.90+ 0.05
Cholesterol (mg) 182.6+ 6.4 1719+ 7.1 148.8+ 8.0° 173.1+23.4

1X + SEM. Baseline and final values were taken at weeks 0 and 24, respectively. Values from all subjects who received a test product are included.

2Dietary data from 3-d food records were analyzed by the Nutrition Coding Center of the University of Minnesota, Minneapolis, by using the Nutrition

Coding Center nutrient database.
3Significantly different from psylliumP < 0.001.
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TABLE 3
Serum lipid responses of subjects in the psyllium and placebo groups
Psyllium (= 197) Placebor(= 51)
Baseline Final % Change Baseline Final % Change

Total cholesterol (mmol/P) 5.93+0.04 5.08+ 0.05 —2.1+0.6 5.84+ 0.08 5.98 0.1 26+1.4
LDL cholesterol (mmol/L) 3.99+ 0.03 3.86+ 0.04 -29+0.7 3.97+ 0.07 4.11+0.1C 3.9+ 2.0
HDL cholesterol (mmol/13 1.29+ 0.02 1.29+ 0.02 —-0.3+x0.7 1.19+ 0.03 1.20+ 0.03 1.0£1.4
Apolipoprotein A-l (g/L} 1.57+0.03 1.56+ 0.03 0.4+ 1.3 1.51+ 0.04 1.52+ 0.04 1.3+ 2.1
Apolipoprotein B-100 (g/L9 1.35+ 0.02 1.32+ 0.02 -1.0+1.3 1.39+ 0.04 1.39+ 0.04 1.5+2.8
Triacylglycerols (mmol/Lj 1.42+0.05 1.43+ 0.05 3.2+23 1.49+ 0.09 1.51+0.11 2.8+ 3.7

1X + SEM. Values from all subjects who received a test product are included.

2Baseline values represent an average of values taken at w2ekd and 0 of the study; final values represent an average of values taken at weeks
24 and 26.

3Absolute change was significantly different from psyllildrs 0.001.

4Significantly different from psylliumP < 0.001.

5Baseline and final values were taken at weeks 0 and 26, respectively.

final) was significantly different between groups. Serum total No significant interactions of sex and treatment were found for
and LDL-cholesterol concentrations were 4.7% and 6.7%any of the lipid variables measured. Mean serum total and LDL-
(P < 0.001) lower, respectively, in the psyllium group than in thecholesterol concentrations decreased in men and women in response
placebo group after 6 mo of treatment. to psyllium treatment and increased in response to placebo.

The importance of diet therapy during the initial dietary Data from the 163 subjects who completed the entire study in
adaptation phase and the additional hypolipidemic effects ofull compliance with all study protocol criteria (ie, evaluable
psyllium compared with placebo during the treatment phase argubjects) were also analyzed. Results in this more strictly con-
shown in Figure 1 The greatest reductions in serum total andtrolled sample closely paralleled the results that included all
LDL-cholesterol concentrations occurred at week 4 of the studyreated subjects. For these 163 fully compliant subjects, serum
in both the psyllium and placebo groups. Significant differencegotal and LDL-cholesterol concentrations were 4.6%<(0.02)
between groups in percentage change from baseline in seruamd 6.2% P < 0.02) lower, respectively, in the psyllium group
total cholesterol concentrations occurred at weeks 8, 12, 20, 24han in the placebo group. No other significant differences
and 26 of the study. Significant differences in percentagédetween groups were noted for any of the variables measured.
change from baseline in serum LDL cholesterol occurred at There were no significant differences in the incidence of

weeks 4, 8, 16, 20, 24, and 26. adverse events between groups. No serious adverse events
Total cholesterol LDL cholesterol
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FIGURE 1. Mean & SEM) percentage change from baseline (weeRs—1, and 0) in serum lipid concentrations during treatment with diet alone
(weeks—8 to —1) followed by diet plus placebe {:-----) or psyllium (————) (weeks 0-26) in all subjects who received a test produéSigni-

ficantly different from placebo groupP < 0.01,'P < 0.05,*P < 0.001.
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related to treatment were reported in either group. Mild gas- On the basis of ATP Il guidelines (2), 32% of men and 27% of
trointestinal effects, such as flatus, bloating, indigestion, nauseayomen in the United States have undesirably high serum choles-
heartburn, diarrhea, and constipation, were reported by 26% dérol concentrations (10). The ATP Il guidelines advocate step-
subjects taking psyllium and 31% of subjects taking placebo. wise reductions in fat, saturated fat, and cholesterol as the pri-
mary therapy for high total and LDL-cholesterol concentrations;
drug therapy is reserved for persons at high risk of CHD or for
DISCUSSION those who do not respond adequately to diet (2).

The lipid reductions observed over 24-26 wk in this multi- Although psyllium therapy does not replace diet therapy for
center study were similar to those in previous, smaller, placebgersons with high serum cholesterol concentrations, it offers an
controlled studies of shorter duration. Sprecher et al (13) reporteatiditional dietary tool. The results of this study show that psyl-
that total and LDL-cholesterol concentrations were lower (netium can play an important role in maintaining diet-induced
differences of 3.5% and 5.1%, respectively) in the psylliumreductions in serum total and LDL-cholesterol concentrations.
group than in the placebo group after 8 wk of treatment (5.1 gor some people, psyllium therapy may also be a safe, accept-
twice daily) in subjects consuming a low-fat diet. In other stud-able, and effective alternative to drug therapy. For example, if a
ies with an 8-wk AHA Step | diet lead-in phase, total and LDL-person is trying to reduce his or her LDL-cholesterol concentra-
cholesterol concentrations were 4.8% and 8.2% lower, respetion to 3.36 mmol/L through dietary modification but can
tively (15), and 4.3% and 8.8% lower, respectively (19), inachieve a reduction to only 3.62 mmol/L, the addition of psyl-
subjects who received psyllium (10.2 g/d) for an additional 8 wKium to the regimen could help the person to attain his or her goal
than in subjects who received placebo. In a similar study with thand eliminate the need for drug therapy.
longest treatment period reported in the literature thus far (16 wk In this study, dietary change and long-term use of a standard
of psyllium therapy after an 8-wk AHA Step | diet lead-in dose of psyllium (5.1 g twice daily) resulted #5% lower
phase), net decreases in total and LDL-cholesterol concentraerum total cholesterol concentrations and 7% lower LDL-
tions of 5.6% and 8.6% were reported (14). Similar to the resultsholesterol concentrations than did dietary changes and placebo.
of other studies (19, 32), no significant interactions of sex andecause every 1% reduction in serum total cholesterol concen-
treatment were found in the present study for any of the lipidration results in a 2-3% reduction in risk of CHD, dietary
variables measured. Thus, psyllium use by men and women catange plus psyllium therapy could potentially reduce CHD
sustain serum lipid benefits for up to 6 mo. risk 10-15% more than diet therapy alone in people with

The low energy intakes reported by subjects in both the psyhypercholesterolemia (6).
lium and placebo groups in this study suggest that subjects in
both groups underreported food intakes. Underreporting of We acknowledge the expert technical writing skills of Nancy Gustafson.
food intakes was documented in previous clinical studies (33).

Because mean energy intakes of the groups did not differ signBEFERE'\‘CES
ficantly at any time during the study, the reporting bias was prob- 1. National Heart, Lung, and Blood Institute. Morbidity and mortality
ably similar in both groups. chartbook on cardiovascular, lung, and blood diseases. Bethesda,

The mechanism of action of psyllium’s hypocholesterolemic MD: US Department of Health and Human Services, Public Health
effects has not been fully elucidated. Psyllium was shown to  Service, National Institutes of Health, 1994.
stimulate bile acid synthesis hydroxylase activity) in animal 2. Adult Treatment Panel Il. National Cholesterol Education P.rogram:
models (34, 35) and in humans (20). The diversion of hepatic second report pf the Expert Panel or_l Detectlon,_ Evall_Jatlon, and
cholesterol for bile acid production has long been established as ;;?igggn;g High Blood Cholesterol in Adults. Circulation 1994;

a mechanism fpr reducing serum cholesterol. Psyliium’s effect 3. An.derson KM, Castelli WP, Levy D. Cholesterol and mortality: 30
on t.he absorption of cholesterol (20,’ 36,) and fat (37) appears years of follow-up from the Framingham Study. JAMA 1987,
minimal but may make a small contribution to cholesterol low- 257:2176-80.

ering. Additional mechanisms, such as inhibition of hepatic cho- 4 steinberg D, Parthasarathy S, Carew TE, et al. Beyond cholesterol:
lesterol synthesis by propionate (38) and secondary effects of modifications of low-density lipoprotein that increase its athero-
slowing glucose absorption (39), may also play a role. genicity. N Engl J Med 1989;320:915-24.

Other soluble fiber sources, such as guar gum (40), locust bears. Davis CE, Rifkind BM, Brenner H, Gordon DJ. A single cholesterol
gum (41), pectin (42), oat bran (43), and legumes (44), have also measurement underestimates the risk of coronary heart disease: an
been reported to decrease serum total and LDL-cholesterol empirical example form the Lipid Research Clinics mortality fol-
concentrations. However, the practical uses for many of these low-up study. JAMA 1990;264:3044-6.
fibers are limited by a lack of palatable forms (21). In a study in 6. Manson JE, Tosteson H, Ridker PM, et al. The primary prevention
which the effects of 10 different fibers were compared in rats,  ©f myocardial infarction. N Engl J Med 1992;326:1406-16.
psyllium-fed rats had the lowest serum and liver cholesterol 7. Treasure CB,.KIeln JL, Weintraub WS, et al. Beneflma} effepts of.cho-
concentaions (17) e o oo "
e e 1 .900 090, i T3, Wty 1Yeur A, . To st ofchoe

L. N ; . terol-lowering and antioxidant therapy on endothelium-dependent
reported in persons with prior exposure to psyllium from manufac-

. . X o coronary vasomotion. N Engl J Med 1995;332:512-21.
turing or bulk dispensing (45). The lack of significant effects of g | ayine GN; Keaney JF, Vita JA. Cholesterol reduction in cardiovas-

Iong-t'erm psylliu.m treatment on hematology, serum Chemistry, uri-  cular disease: clinical benefits and possible mechanisms. N Engl J
nalysis, and routine clinical laboratory results; on coagulation; or on  Med 1995:332:512-21.

vitamin and mineral status in the present study and in another longr0. Sempos CT, Cleeman JI, Carroll MD, et al. Prevalence of high
term study indicates the safety of this fiber source (46). blood cholesterol among US adults. JAMA 1993;269:3009-14.
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ERRATUM

Erratum

Anderson JW, Davidson MH, Blonde L, et a. Long-term cholesterol-lowering effects of psyllium as an adjunct to diet therapy in
the treatment of hypercholesterolemia. Am J Clin Nutr 2000;71:1433-8. In Figure 1, the solid upper lines represent placebo and
the dashed lower lines represent psyllium. In Table 3, mean final total cholesterol in the psyllium group should be 5.80 not 5.08.
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