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VETERANSADMINISTRATION NIACIN PRODUCT SELECTION

I ntroduction

Niacin is indicated for the treatment of Frederickson Types lla, I1b, IV and V dydipidemia. In the Coronary
Drug Project, patients who were initially treated with niacin exhibited a reduced risk of recurrent myocardia
infarction.' In addition to its favorable effect on patient outcomes and low acquisition cost, niacin is also the
only agent that decreases lipoprotein(a) in addition to decreasing low-density lipoprotein cholesterol (LDL-C),
triglycerides (TG), and increasing high-density lipoprotein cholesterol (HDL-C).

Niacin product selection is based on efficacy, safety, and patient tolerability. Niacin is marketed both as Food
and Drug Administration (FDA) approved prescription products, and non-FDA approved over-the-counter
(OTC) food supplements. At a minimum, products should meet the United States Pharmacopeia (USP)
standards of containing 90-110% of the labeled niacin product and have a disintegration time of 30 minutes? to
assure efficacy and safety.

Niacin Immediate Release (IR)

A. Efficacy

Niacin IR is generally more effective than other niacin products for increasing HDL-C.> The extent of the
lipid reductions vary due to differing baseline levels. Niacin IR should be initiated slowly, with a
maximum daily dose of 3gm.

1. Niacin IR (OTC product, Rugby Laboratories) at a dose of 2-3gm/day decreased LDL-C 16-22%, TG
39-42%, and increased HDL-C 31-35%.3

2. Niacin IR (prescription product- Nicolar?, Rhone-Poulenc Rorer) at a dose up to 3gm/day decreased
LDL-C 28%, TG 38%, and increased HDL—C 22%.* In an additional study, Nicolar® at a dose up to

3gm/day decreased LDL-C 25%, TG 26%, and increased HDL-C 36%.> In athird study, Nicolar® at
an average dose of 2.25 gm/day decreased LDL-C 16%, TG 29%, and increased HDL—C 27%.°

3. Niacin IR (OTC product, Goldline Laboratories) at adose of 3gm/day decreased LDL-C 2%, TG 29%,
and increased HDL-C 25%.”

4. Niacin IR (Kos Pharmaceuticals product manufactured for research purposes only) at a dose of 1.5-
3gm/day decreased LDL-C 13-21%, TG 19-24%, and increased HDL-C 10-24%.8
B. Safety and Patient Tolerability

1. The mgjor adverse effect limiting the acceptance of niacin IR therapy is flushing. Other reported
effects incl El)Jde nausea, hypotension, tachycardia, increased serum blood glucose and increased uric
acid levels.

Tolerance usualy develops to flushing and can be minimized by the use of aspirin (325 mg) or other
non-steroidal anti-inflammatory agents, taking it with food, or areduction in dose”’

2. Elevated liver function tests (LFTs), reported as aspartate aminotransferase (AST) and aanine
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aminotransferase (ALT) have occurred during niacin IR therapy.””™" " Cholestatic jaundice,”
generalized synthetic hepatic dysfunction,* and fulminant hepatic failure (3gm/day)™® have also been
reported. Alterationsin LFTsusually occur within the first 3 to 6 months of therapy at a dose of 3 3-
4.5 gm/day™® *? of niacin IR; however elevations have occurred at doses as low as 0.5gm/day™ or as
long as 10 years after therapy was started.*’

Based on the niacin product selected, clinicians should weigh the risk for hepatotoxicity for niacin
versus the benefits of other lipid lowering agents. Elevated LFTs have been reported to occur when
the dose has been increased rapidly. Niacin therapy should be started dowly at £ 300 mg/day in
divided doses, and increased by £ 300 mg/day subsequently each week to a maximum dose of 3
gm/day. Monitoring of LFTs (AST, ALT) should occur at baseline, 6 weeks after initiating therapy or
changing the dose, and every 612 months thereafter. Clinically significant elevations occur when
LFTsrise greater than three times the upper limit of normal (> 3x ULN). Elevated LFTs are usualy
reversible upon discontinuation, although may lead to hepatotoxicity.’® Three of the niacin IR
products (OTC product, Rugby Laboratories, OTC product, Goldline Laboratories, and prescription
product Nicolar?, Rhone-Poulenc Rorer) have published clinica safety data®’ The remainin

published studies of niacin IR do not specify which manufacturer or product was used, - 1819, 20-21, 22:23,

a) Forty-six patients enrolled in a 30 week trial of niacin IR (OTC product, Rugby Laboratories)
versus niacin SR (OTC product, Goldline Laboratories).®> At adose up to 3gm/day for 30 weeks,
niacin IR showed no significant change in LFTs from baseline. Thirty-nine percent of patients
taking niacin IR dropped out before completing the 3gm/day regimen due to intolerable flushing,
rash, or other adverse effects (significantly less than niacin SR).

b) Seventy-one patients enrolled in a 6 month trial of niacin IR (prescription product-Nicolar?,
Rhone-Poulenc Rorer) versus niacin SR (OTC product Nicobid® , Armour Pharmaceuticals).* Ata
dose up to 3gm/day, niacin IR showed no significant changes in LFTs from baseline (AST only,
ALT not reported). Over 21% of niacin IR patients dropped out due to intolerable flushing
pruritus, elevated LFTs, or other adverse events (no significant difference versus niacin SR). Ina
second trial, one hundred thirty-six patientsenrolled ina26 week trial of Nicolar® 0.75-4.5gm/day
versus lovastatin.® One patient (1.5%) taking niacin 4.5gm/day experienced arise in LFTs from
baseline (ALT > 3x ULN), athough the mean LFT changes from baseline were not clinically
significant. Twenty-two percent of patients in the niacin IR group withdrew due to flushing,
pruritus, rash, Gl complaints or other adverse effects. The overall discontinuation rates were not
significantly different from lovastatin.® In athird trial, seventy-four patientsenrolled in a15week
trial of Nicolar® at a dose of up to 3 gm/day, fluvastatin, or the two in combination. In the niacin
IR monotherapy group 8.3% experienced LFT (AST) eevations compared to 15.8% in the
fluvastatin monotherapy group and 29% in the combination group (although none were > 3x
ULN). Sixteen percent of the patients on niacin IR monotherapy or in combination withdrew
mainly due to unspecified adverse effects’

¢) One hundred-eight patients were enrolled in a 12 week trial of niacin IR (OTC product, Goldline
Laboratories) at a dose of 3gm/day versus atorvastatin. No clinically significant LFT
abnormalities were noted.” Approximately 16% of patients on niacin IR and 2% on atorvastatin
withdrew due to unspecified adverse events (significance unreported).
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C. Conclusion

1. Niacin IR iseffectivein the treatment of dyslipidemia, however the product selected requires
adeguate safety data.

2. Niacin IR (prescription product-Nicolar?, Rhone-Poulenc Rorer) has published safety data,
although thisproduct isnolonger manufactured.

3. Of the OTC products, niacin IR (OTC product, Rugby Laboratories) and (OTC product,
Goldline Laboratories) are the only products with published clinical trial data.*’ Both are
manufactured by multiple sources that all meet USP standards®®?°, although neither collect

safety dataon their OTC nutritional supplements.

4. Currently, only one prescription niacin IR product (Niacoré, Upsher Smith) is available.
Although it does not have published safety data, over the past 2 years approximately 1000
prescriptions of Niacor® have been dispensed and to date, the manufacturer hasnot received a
casereport of hepatotoxicity.*

5. Niacin IR (prescription product- Niacor?, Upsher Smith) istheniacin IR product of choicedue
to its proven efficacy and safety in the treatment of dyslipidemia and should be available in
100 mg, 250 mg, and 500mg strength tablets.
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Niacin Sustained Release (SR) and Extended Release (ER)

Niacin ER and SR gradually release niacin over at least 8-12 hours to decrease the incidence of flushing
seen with niacin IR.

A. Efficacy

1. Niacin SR (OTC)

Niacin SR is generally more effective at decreasing LDL-C than niacin IR, although less effective at
increasing HDL-C.® The variability of the lipid reductions is due to differing baseline levels. Niacin
SR should be initiated at approximately one-half of the niacin IR dose; the maximum daily dose is
2gm.

3

b)

c)

Niacin SR (OTC product, Goldline Laboratories) at adose of 1.5-2gm/day reduced LDL-C 22%-
33%, TG 25-30%, and increased HDL-C 13%-17%.°

Niacin SR (OTC product Nicobicf , Armour Pharmaceuticals) at adose of 3gm/day reduced LDL -
C 17%, TG 2%, and increased HDL-C 8%.* In another study, Nicobicf at a dose of 1- 2gm/day
reduced LDL-C 16%, TG 11%, and increased HDL-C 12%.%"

Niacin SR (OTC product Slo-Niacin®, Upsher-Smith) at adose of 1gm/day reduced LDL-C 18%,
TG 29%, and increased HDL-C 16%. % In aretrospective study, S|o-N|acm a an average daily
dose of 1.5 gm, reduced LDL-C 24%, TG 33%, and increased HDL-C 6%.%

Niacin SR (OTC product Endur-acin®, Endurance Products Corporation) at a dose of 1. ng/day
reduced LDL 16% and increased TG 4% and HDL-C < 1% In another study, Endur-acin® at a
dose of 1.5-2gm/day reduced LDL-C 15-22%, TG 10-25%, and increased HDL-C 9-16%.% The
same study examined differences between younger (20-49 years old) and older (50-70 year old)
patients. At adose of 1.5-2gm/day LDL-C was reduced 29%, TG 21%, and HDL-C wasincreased
8% in older patients; in younger patients LDL -C was reduced 16%, TG increased <1% and HDL -
Cincreased 7%.% In athird study, Endur-acin® at adose of 1.5-2gm/day reduced LDL-C 20-26%,
TG 9-11%, and increased HDL-C 4-9%.%

Niacin SR (OTC product Rugby Inc.) at adose of 1.2gm/day reduced LDL-C 6%, and increased
TG 11% and HDL-C 2%.%®

2. Niacin ER (prescription product- Niaspané K os Phar maceuticals)

Niacin ER (prescription product- Nlaspan Kos Pharmaceuticals) hes equivalent daily dosing and
similar efficacy to niacin IR?. Patients should initiate therapy with the dosing starter pack (Nlaspan
375mg, 500mg, and 750mg tablets, each at bedtime for one week and increase £ 500mg in afour week
period) >

a)

Niacin ER (prescription product- NiaspanA Kos Pharmaceuticals) at a dose of 1.5gm at bedtime
reduced LDL-C 13%, TG 10%, and increased HDL-C 19%.% In asecond study, Niaspan® up to 3
gm at bedtime reduced LDL-C 18%, TG 26%, and increased HDL-C 32%. “0 The third study
examined Nlaspan at a dose of 1-2gm/day at bedtime reduced LDL-C 6-15%, TG 21-28%, and
increased HDL-C 17-23%.*
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B. Safety and Patient Tolerability

Niacin therapy should be started dowly at £ 250-500 mg/day. Elevated LFTs have occurred when the
dose is titrated quickly. Liver function tests (AST, ALT) should be monitored at baseline, 6 weeks
after starting therapy or changing of the dose and every 6-12 months thereafter. Clinically significant
elevations occur when LFTs > 3x ULN, usually at a dose of 3 2 gm/day of niacin SR. Liver function
test elevations are usually reversible upon discontinuation, although may lead to hepatotoxicity. Cases
of elevated LFTs have been reported when patients taking niacin IR are switched to a mg equivalent

dose of niacin

10, 42- 43, 44-45
SR.

1. Niacin SR (OTC)

a The major adverse effects of niacin SR include Gl upset and pruritus, which frequently limit
patient acceptance’ Other reported effects are jaundice, nausea, hyJ)otension, vomiting,
tachycardia, increased serum glucose, and increased serum uric acid levels.

b)

Based on the niacin product selected, clinicians should weigh therisk for hepatotoxicity for niacin
versus the benefits of other lipid lowering agents. Elevated LFTs in patients taking 1.5-6 gm/day
of niacin SR (OTC products) have been reported.’® ** *®*’ Furthermore, cases of fulminant
hepatic failure (6gm/day) and a death (2gm/day) have been reported when taking niacin SR.**°

@)

2

(3)

(4)

Forty-six patients were enrolled in a 36 week tria of niacin SR (OTC product, Goldline
Laboratories) versus niacin IR (OTC product, Rugby Laboratories) up to 3gm/day.’
Elevations of LFTs> 3x ULN occurred in 52% of niacin SR patients. Seventy-eight percent
of the niacin SR patients dropped out before completing the 3gm/day regimen due to elevated
LFTs, Gl complaints, or other adverse events. There were no withdrawals due to intolerable
flushing, although overall discontinuation rates were significantly higher than with niacin IR.

Seventy-one patientswere enrolled in a 26 week trial with niacin SR (OTC product—ANicobioél ,
SR, Armour Pharmaceuticals) versus niacin IR (prescription product Nicolar®, Rhone-
Poulenc Rorer) up to 3 gm/day.* No significant changes occurred in LFTs (AST only, ALT
values were not reported). Eighteen percent of patients in the niacin SR group dropped out
for the following reasons: weight gain and nausea, flushing, chest pain, or headache (no
significant difference versus niacin IR).

Twenty-nine patients were enrolled in a 12 week trial of niacin SR (OTC product Slo-
Niacin®, Upsher-Smith) 1gm/day or niacin SR plus etofibrate. There were no changes in
LFTsor drop-outs due to adverse events* | n aretrospective study, 969 medical recordsfor a
3 year period were reviewed. ** Slo-Niacin® at average daily dose of 1.5gm exhibited mean
increases in LFTs that were statistically, but not clinically significant (< 3x ULN). Over 5%
of patients had elevated LFTs; 91% were graded as possible, probable, or definitely related to
niacin. At 36 months of therapy, approximately 49% of patients discontinued niacin SR
therapy; the most common reasons for discontinuation were itching and flushing, increased
blood glucose levels, Gl symptoms, or elevated LFTs.

Ninety-eight patients were enrolled in 38 week trial of niacin SR (OTC product Endur-acin®,
Endurance Products Corporation ) at a dose of 1.5gm/day versus diet, oat bran alone, or the
oat bran and niacin in combination. Eight percent of the niacin SR patients had LFTs elevated
2 or more standard devi ations from the mean (AST, ALT not reported). Twelve percent of
patients dropped out for intolerable side effects®* In another trial, 89 patients were enrolled
in a6 month trial of Endur-acin (1.5 or 2 gm/day) or placebo for 2 month each. Therewereno
reports of LFTs> 3x ULN; 4.5% of patients dropped out due to medication intolerance:35 Ina
third trial, 201 subjects were enrolled in a 26 week trial that compared Endur-acin® 1- 2
gm/day, placebo, and diet alone. One subject (<1%) developed a hepatitis-like syndrome.
Abnormal LFTs (AST, ALT not reported) occurred in 4% of patients in the niacin SR group
versus 7% of control patients (not significant). Over 3% of patients dropped out due niacin
SR side effects>**°
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(5) One hundred fifty-eight subjects were enrolled in a 96 week tria that compared niacin SR
(OTC product Nicobic , Rorer Pharmaceuticals) at adose of 1-2gm/day, placebo, pravastatin,
and the combination of pravastatin and niacin SR. Over 12% of patients experienced LFTs >3
ULN in the niacin SR group. During the first 8 weeks 10% of patients dropped out of the
niacin group due to flushing, nausea, or other adverse effects"

(6) Twenty-five patients were enrolled in a 16 month trial of niacin SR (OTC product, Rugby
Inc) 1.2gm/day, lovastatin, or the two in combination. No significant LFT abnormalities
occurred, although patient withdrawals due to adverse events were not reported. %

2. Niacin ER (prescription product-Niaspané , Kos Phar maceuticals)

a)

b)

Flushing, headache, nausea, and gastrointestinal symptoms were the most common adverse events
reported for Niacin ER (prescription product-Niaspan® , K os Pharmaceuticals) from the combined
results of 3trials.*® Theincidence of flushing islessthan reported with Niacin IR (Niaspan®, Kos
Pharmaceuticals) 1.5gm/day with 1.88 episodes/month versus niacin IR (Kos Pharmaceuticals
product manufactured for research purposes only) 1.5 gm/day with 856 flushing
episodess/month.**  The ability to dose Niaspmé once-daily at bedtime may improve patient
tolerance to flushing and improve patient compliance.

Elevated LFTs have been reported in 1-2% of niacin ER patients®® These elevations are usually
reversible, although may lead to hepatotoxicity.

(1) Two hundred and thirty-three patients enrolled in a 25 week trial of niacin ER (prescription
product-Niaspan® , Kos Pharmaceuticals) 1.5gm at bedtime, niacin IR (Kos Pharmaceuticals
product manufactured for research purposes only) 1.5 or 3gm/day, or placebo.? Three percent
of patients in the niacin ER group experienced LFTs > 2x ULN and one patient (1.3%)
experienced LFTs> 3x ULN (no significant difference). Eleven percent of niacin ER patients
withdrew versus 16% in the niacin IR (Kos Pharmaceuticals product manufactured for
research purposes only) group (no significant difference).

(2) Two hundred sixty-nine patients enrolled in a 96 week trial of niacin ER (prescription
product-Niaspan® , K os Pharmaceuticals) up to 3 gm at bedtime or in combination with other
lipid lowering therapy. Overall, 2% of patients experienced LFTs> 2x ULN in the niacin ER
group versus 6 % in the combination therapy group (no significant difference). Fifteen percent
of patients discontinued niacin ER due to adverse effects.

(3) One hundred twenty-two patients enrolled in a 25 week trial of niacin ER (prescription
product-Niaspan®, Kos Pharmaceuticals) 1-2gm/day at bedtime. Eleven percent of niacin ER
patients discontinued for excessive flushing and 1.2% dueto increased LFTs (< 3x ULN) (no
significant difference versus placebo).**
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C. Conclusion

1. There have been numerous case reports of elevated LFTs™ (Nature's Plus®, Rugby
Laboratories™, Major Phar maceuticals*, Nicobid® *, Goldline*®, Endur -Acin® **, and Niatr ol ®)
and fulminant hepatic failure leading to transplantation”® or death* (United Research
Laboratories) with niacin SR OTC products.

2. Sincetheintroduction of niacin ER (prescription product- Niaspan®, K os Phar maceuticals)in
August of 1997, the adver se effect profile including elevated LFTs (approximately 1-2%) are
consistent with the previously summarized trials

3. Niacin ER (prescription product- Niaspan?®, K os Phar maceuticals) isthe product of choicedue
toits proven efficacy in dyslipidemia, favor able safety profile versus niacin SR, and improved
patient tolerability versusniacin IR.

4. Niacin ER (prescription product- Niaspané , Kos Phar maceuticals) may beused in patientsthat
fail toreach their therapeuticgoalsor areunabletotolerateniacin IR. Niacin ER (prescription
product- Niaspan® , K osPhar maceuticals) iscommer cially availableasthetitration starter pack,
500 mg, 750 mg, and 1000mg tablets, all of which should be made availablefor use.

Written by Rodney J. Gedey, PharmD. Pharmacy Practice Resident at University of Illinoisat Chicago and Christine
Chandler, PharmD. VHA Pharmacy Benefits Management
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COST FORHYPERLIPIDEMIC DRUG THERAPY

DRUG USUAL DOSE*® VHA COST/MONTH "
Bile Acid Resins

Cholestyramine Powder 4 gm bid $23.50

Colestipol Granules® 5 gm bid $18.60

Colestipol Tablets® 4 gm bid $18.00

Fibrates

Fenofibrate 201 mg gd $36.88

Gemfibrozil © 600 mg bid $ 4.00

HM G CoA Reductase Inhibitors

Lovastatin © 10-80 mg gd $12.00 - $60.60

Simvastatin © 5-80mg qd $13.50- $32.10

Atorvastatin 10-40 mg gd $34.74-$64.80
Cerivastatin @ 0.2-0.4 mg qd $16.83 all doses

Fluvastatin © 20-40 mg qd $21.71 all doses
Pravastatin 10-40mg qd $30.97-$55.99
Niacin Immediate Release“ ®

Niacor® 500 mg tid $10.79

Niacin Extended Release © ©

Niaspan® 1.5g(2x750mg) gd |$20.53

@Usual doses; does not reflect equivalent doses

® VHA Federal Supply Schedule (FSS) prices as of 6/99; updated prices may be obtained from the
Pharmacy Benefits Management Website at www.dppm.med.va.gov

°VHA National Formulary Item

¢ All dose strengths are uniformly priced

® Food and Drug Administration (FDA) approved niacin product
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