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Secondary Efficacy Analysis

A significant overall treatment effect was ob-
served at four weeks with respect to the percent change
in TC (p=0.008). The ANOVA planned contrasts
showed the mean difference in percent change of TC
from the placebo group was -12.3 percent (p=0.001) for
the 2,400-mg once daily group, -10.4 percent (p=0.004)
for the 800-mg twice daily group, and -8.4 percent
(p=0.032) for the 400-mg three times daily group.

After eight weeks of treatment, a signifi-
cant overall treatment effect was observed in the per-
cent changes in LDL-C (p=0.06) and TC (p=0.002).
Planned ANOVA contrasts for the percent changes
in LDL-C and TC at eight weeks showed significantly
higher decreases in all HEP-40 groups compared to pla-
cebo, with the highest difference observed for the HEP-
40 2,400-mg once daily group.

After 12 weeks, no significant overall treat-
ment effects were observed with respect to the change in
lipid profile parameters. The results of the planned con-
trasts showed a significant difference from placebo for
the groups taking HEP-40 800 mg twice daily or 2,400
mg once daily with respect to the percent change in TC
(-7.9%; p=0.014 and -7.2%; p=0.030, respectively).

Safety

Twenty-nine non-serious adverse events
(NSAEs) were reported by 24 (23%) patients. The
overall incidence of NSAEs was similar among the
study groups. The majority (72.4%) of the treatment-
emergent NSAEs were mild in intensity, the most fre-
quently reported being constipation (3.0%) and nausea
(3.0%). No serious adverse events attributed to the
study treatments nor clinically important changes in
any laboratory safety parameters were reported. Serum
25(OH)D concentrations were tested at baseline and
final assessment. After 12 weeks, the mean changes in
25(OH)D were +3.29 ng/mL for patients treated with
HEP-40 and +4.97 ng/mL for placebo-treated patients
(p=0.472).
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Discussion

This study showed HEP-40 low-molecular
weight chitosan is efficacious in reducing serum LDL-C
and is safe and well-tolerated. A dose-response relation-
ship was demonstrated with higher and more concen-
trated doses of HEP-40 producing greater reductions
in LDL-C. Significant reductions in TC were also ob-
served at four weeks and eight weeks, with a trend to-
ward significance at 12 weeks.

Efficacy results and safety data are in agree-
ment with those reported in the literature and provide
further evidence in support of the lipid-lowering ben-
efits of chitosan,"”'® and more specifically the safety and
efficacy of low-molecular weight chitosan. Furthermore,
concerns that chitosan can limit serum vitamin D ab-
sorption®® were not supported by the current study.

The results should be interpreted in the con-
text of hypercholesterolemia and the importance of
early and safe treatment for the prevention of disease
progression. All patients had low or moderate risk for
CVD and were treatment-naive; therefore, eatly treat-
ment with lifestyle modifications prior to initiating
treatments with pharmacological agents, including sta-
tins, would be indicated for these patients.” The aim of
lipid management treatment in these patients should
also include preventing further increases in LDL-C. In
the placebo group, LDL-C and TC increased, showing
the natural progression of disease. It is reasonable to as-
sume that, in the future, these patients might require
pharmacological treatment due to increases in LDL-C
concentrations beyond the recommended targets for
their respective CVD risk group. On the other hand,
HEP-40 patients experienced a reduction in LDL-C
and TC, indicating a slower disease progression and
reduced lipid burden. For these patients, prescriptive
pharmacological treatment could be avoided or delayed.
In consideration of the increasing concern regarding
adverse effects of lipid-lowering pharmaceuticals, this
observation of a potential statin-sparing effect has im-
portant implications for the initial clinical management
of this patient population.

Potential limitations of the current study in-
clude the risk for unblinding when treating physicians
and patients were informed of their laboratory results
at the four-week visit. Although this may have affected
the results at eight and 12 weeks, the bias would not
have affected the primary efficacy outcome measure of
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change in LDL-C after four weeks. Another limitation
might be the restriction of the study to treatment-na-
ive patients. As a result, we are not able to assess the
competitive or synergistic effect of HEP-40 with other
lipid-lowering treatments, including statins or fibrates.
However, this exclusion is compatible with the general
aim of the current study: to assess the effectiveness of
HEP-40 in newly diagnosed patients with hypercho-
lesterolemia who are treatment-naive. The study design
provided data on the non-confounded, independent,
lipid-lowering effect of HEP-40 in this population. The
magnitude of the effect on LDL-C reduction observed
with HEP-40 of approximately 11 percent is lower
when compared to that observed with statins;*® how-
ever, this effect is higher than that observed with other
non-prescription products.***

The strengths of the current study include the
prospective, blinded, and randomized design. By includ-
ing different dosing regimens of HEP-40, the results
demonstrate a dose-response relationship providing
evidence of a beneficial effect. Patients were recruited
from randomly selected family physician and commu-
nity specialist practices, thus allowing generalization of
the results to the target population. The use of a central
Iaboratory, minimizing measurement errors and varia-
tions, represents another strength of the study.

Conclusion

The results of this randomized, double-blind,
placebo-controlled trial show HEP-40 low-molecular
weigh chitosan is efficacious and safe in lowering serum
LDL-C concentrations in treatment-naive patients with
mild-to-moderate hypercholesterolemia, although not
as effective as a statin drug. The study results support
the use of a concentrated, single daily dose of 2,400 mg/
day HEP-40 as being most effective after four weeks of
treatment. This study has implication for the manage-
ment of patients with mild-to-moderate hypercholes-
terolemia for whom treatment with a statin is either not
indicated or tolerated.
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