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Niacin
>50 years experience
Good overall safety

Flushing
Gl effects

" Exacerbation of ulcer
Hepatotoxicity

t uric acid

t glucose

Atrial arrhythmias



Niacin Flushing

almost universal initially

many find it intolerable

sometimes associated by pruritus and/or rash
tachyphylaxix usually develops later

within several weeks
prostaglandin induced

can be prevented by aspirin

Can be reduced by:
*gradual increase in dose

*taking drug with food (slows absorption)
*avoiding concomitant hot drinks & alcohol
*sustained-release preparations



Drug Form

IR
(crystalline)

SR

Nicotinic Acid

Brand Classification

Various Dietary
Supplement

Niacor prescription
Nicolar
Slo-Niacin® Dietary

Supplement

FDA
approval

No

yes

No



Rechallenge With Crystalline Niacin
After Drug-Induced Hepatitis From
Sustained-Release Niacin

Yaakov Henkin, MD; Karen C. Johnson, MD, MPH; Jere P. Segrest, MD, PhD

JAMA 1990;264:241-243

Lipoprotein Profiles and Liver Function Tests Before Niacin Therapy, During Therapy With Sustained-Release (SR) Niacin, and After Rechallenge With Crystalline
(C) Niacin*

Dose, Time, TC, LDL-C, IDL-C, HDL-C, VLDL-C, AST, ALT, AP, TB,
g wkt mmol/L mmol/L mmobVL mmol/L mmol/L UL UL UL wmol/L
Patient 1
Pretreatment A A 6.30 3.85 0.90 0.95 0.60 25 23 72 =]
SR niacin 4.0 1 4.85 NA NA NA NA 800 700 56 14
C niacin 4.0 20 4.00 2.05 0.30 1.50 0.15 32 28 70 7
Patient 2
Pretreatment RN . 9.05 7.45 0.30 1.20 0.10 34 30 73 7
SR niacin 2.0 24 7.35 5.20 0.45 1.60 0.10 227 870 2325 121
C niacin 25 37 4.75 2.90 0.25 1.50 0.10 31 10 93 9
Patient 3
Pretreatment A e 5.55 2.80 1.10 0.85 .80 34 26 65 7
SR niacin 20 6 3.40 1.55 NA 1.15 0.70 160 155 85 9
C niacin >2.0 20 475 2.85 0.55 1.05 0.30 36 15 76 7



Gradual dose escalation

1 tab = 500 mg
week  breakfast dinner
1 - 0.5
2 0.5 0.5

3 0.5 1
4 1 1
5 1 1.5
6 1.5 1.5
7 1.5 2.0
8 2.0 2.0



Gradual dose escalation
1 tab = 500 mq
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Niacin Revisited: Clinical Observations on an Important but
Underutilized Drug

YAAKOV HENKIN, M.D., ALBERT OBERMAN, M.D., DAvVID C. HURST, Ph.D.,
JERE P. SEGREST, M.D., Ph.D., Birmingham, Alabama

TABLE |
Baseline Characteristics of the HTR and NTP Groups

Age Gender Weight TC LDL-C HOL-C VLDL-C
Group  Number  (years)  (M:F) Index Diabetics mg/dL (mmol/L)
HTR 17 8+2 143 050 £0.17  B4T%) 325 + 20 226+ 17 40+3 B6 + 14
(841 +05  (582+04) (103010 (145:04)
NTP 65 Be+2 4520  043:011  3(5%) 259+9 178+ 9 39+ 2 43+ 8
607 £020 (@e0+02) (101+£01) (111=x02)
i NS NS <0.004 <001 <0.001 <0.01 NS NS

HTR = hearl transplant recipients, NTP = nonbansplant palients; TC = lolal cholestend, LDL-C = low-densily Ipoprsden choesterol, HOLC = bagh-density bpoprotein cholestersl; Y¥LDL-C =
very-low-density lpoprotein cholester,
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TABLE Il
Effects of Baseline Lipoprotein Levels on Niacin Response
Subgroups According to Baseline Lipoprotein Levels
HBLC (mg/dL} LOL (mg/dL) VLDL-C [mg/dL}
<35 >35 <160 >160 <20 > 20
(n=12) (n = 18} (n = 14) (n = 16) (n = 15) (n = 15)
Percent change HOL-C per g niacin +14 +11 +10 +5 +15 +8
(baseline, mg/dL) (28 + 10) {48 + B) (37 + 2) (46 + 2) (45 + 7 (38 £ 1)
Percent change LDL-C per g niacin -4 =171 -7 =T 2] _37
(baseline, mg/dL) (169 = 5) (193 7) (130 £ 3) (221 + 5) (195 + 8) (167 = 9)
Percent change VLDL-C per g niacin =23 -10 -19 -12 -4 - 28’
{baseline, mg/dL) (54 = B) 112 (37 = 7) (24 = 5) (1322 (55 + 8)
Abbreviations as in Table .
*p < 0.05 between high and low subgroups.
1o <001 between high 2nd low subsroucs.
TABLE IV
Patients Who Discontinued Niacin
Total Average Number i - i
Numbet of Nisci Discontinuing Reasons for Discontinuation (Number of Patients)
Category Patients Dose (g) Therapy (%)  Diabetes  Skin  Gastrointestinal  Palpitations  Hypotension  Hepatitis
Hepatitis
HTR 66 2504 9{14) 1 2 . ] 1 3
NTP (total) 17 1301 11 {65) 10 —_— - - — —
Diabatics 8 —_ 8(100) ] — — — 1 —
Maondiabetics g — 3(33) 3 — — - — —

HTR = heart transalant recipients; NTP = nontransplant patients.




TABLE V

Niacin-Induced Hepatitis
Niacin Maximal Liver Function Tests
Age Alkaline Bilirubin Additional
Patient* (years) Gender Type Dose{g) SGOT(U/L) SGPT(U/L) Phosphatase(U/L)  (umol/L) Drugs Brand'
| 50 F SR 2.0 227 240 2,325 7.1{121) Verﬁpamil, Nicobi¢
CTZ
2 62 M SR 4.0 800 700 56 0.81{14) — Major phat-
maceutical
3 47 M SR 2.0 160 155 85 0.5(7) Dipyridamole,  Slo-Niacin
diltiazem
4 24 F SR 2.0 212 145 222 1.7 (29) ¢ Nicabid
h 66 M SR 3.0 208 N/A 126 0.8 (14) — Yarious
types
6 66 M SR 3.0 193 150 117 0.8(14)  Lovastatin K-Mart
7 b6 F SR 1.0 135 81 173 0.8(14) — ?
8 R0 F 7 1.5 970 143 057 Lovastatin ?

1,670
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Overview of niacin formulations: Differences
in pharmacokinetics, efficacy, and safety

JOHN A. PIEPER

Figure 1. Pathways for niacin metabolism. Reprinted with permission. NUA = nicotinuric
acid, NAM = nicotinamide, 6HN = 6-hydroxynicotinamide, MNA = N-methylnicotinamide,
NNO = nicotinamide-N-oxide, NAD = nicotinamide adenine dinucleotide, 2PY and 4PY =
pyridone metabolites.
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Figure 2. Simulation of niacin metabolism using a 1000-mg dose. SR = sustained release, ER
= extended release, IR = immediate release.
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Nicotinic Acid

Drug Form Brand Classification FDA

approval
IR Various Dietary No
(crystalline) Supplement
Slo-Niacin® Dietary No
SR Supplement
Niaspan
ER Rx Yes

(Abbott)
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Niaspan

Figure 2. Simulation of niacin metabolism using a 1000-mg dose. SR = sustained release, ER
= extended release, IR = immediate release.
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DRUG FOCUS

Niaspan, the prolonged release preparation of nicotinic acid
(niacin), the broad-spectrum lipid drug

L.A. CARLSON

King Gustaf V Research Institute, Karolinska Hospital, Stockholm, Sweden

SUMMARY

Niacin (nicotinic acid) is the broad-spectrum lipid drug,
which lowers the concentration of all atherogenic plasma
lipids/lipoproteins and at the same time raises the levels of
the protective HDL (high-density lipoprotein). NiaspanTM
is a prolonged release (PR) formulation of niacin, which has
considerable advantages over both immediate release (IR)
and slow release (SR) formulations of this drug. The major
early side effect of IR niacin, the flush, is reduced with
Niaspan™ ", The heparotoxic effects with SR niacin are not
present with N iaspanTM. It is suitable for once daily pre-

scription at bedrime. NiaspanTM is effective as monotherapy
and in combination with other lipid-lowering drugs such as
statins and fibrates. [t is particularly useful for treatment of
the dyslipidaemia of type 2 diabetes, where IR bur not PR
niacin may deteriorate the diabetc condition. Overall,
niacin, now available as the well-tolerable drug formulation
NiaspanTM, is the unique broad-spectrum lipid drug for the

prevention and treatment of dinical atherosderosis.

Keywords: Nicotinic acid; Niaspan; cholesterol; triglycer-

ides; free fatty acids; treatment

© 2004 Blackwell 1'~'u|:||i5|'|inf_ﬁr Lud
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Flushing Episodes Per Patient
IR Niacin vs Niaspan: Double-Blind 16 Week Study*

100 ] IR Niacin
00 - (N=76)
9 Niaspan (N=74)

70

60 -
50 -
40 1
30 1

Cumulative % of Patients

20 A
10 A

0
0 5 10 15 20 25 30 35 40 45 50

*Data through Week 8 on comparable
doses of both drugs (1500 mg) Number of flushes



Tredaptive
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GPR1092A Nicotinic acid %‘f‘é Smooth muscle
(PUMA-G in mice) | %
= L

cell or other

Spleen
Lymphaoid cells
Adipocyte Lung

|

Micotinic acid—induced
TFuEhing response

Dacraasad cAMP lewvel

Decreased hormone-
sensitive TG lipase
activity

Dacreased hydrolysis
o TGS FFAs

Decre DL Bad akolestarnl




7127 'YX NNIYT7 nnNnonl NRNN?

nnNn: @
DA 2 7Y 12" AN AN A0 TYONN °
DI'a nyo °
flushing nino
TIPI722 072V NINO °®
T2ON 'TIZONA NYI9n NINO °©

nnnNon
D"I'N] NIY'MA NINS °
D'2'77 D'RYIN '2x7 evidence |'N °
NN e

21



'YX [1'0)

n Dose g age BMI DM CHD | CVD AE D/C
Niaspan | 25 1.2 59.8 30.9 28 % 85 % 8 % 48 o, 449,
Tredaptive | 25 1.3 58.1 28.2 30 % 68 % 24 <, 30% 30 %
@ Flushing / Pruritus 13
® Rash / Urticaria 3
©® Hyperglycemia 4
@ Hepatitis 3
@ Others 2
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Doseg| n baseline %A
TC |HDLc| Trig Non | HDLc | Trig | Non
HDLc HDLc
Niaspan
1.0 14 | 160431 | 36x6 | 174 +99 | 122 £33 | +14 -13 -40
2.0 6 | 171222 | 332 | 21960 | 138 x20| +15 | -27 -36




Niaspan hepatotoxicity

Age | CHD | IR Niacin | Niaspan| GOT | GPT AP LDLc | HDLc Re-
dose challange
56 + 2.0 2.0 125 118 = 28 36 +
68 + 3.0 2.0 108 112 = 32 46 +
78 + 2.0 2.0 86 104 1 34 42

24



Mechanism(s) ?

Figure 1. Pathways for niacin metabolism. Reprinted with permission. NUA = nicotinuric
acid, NAM = nicotinamide, 6HN = 6-hydroxynicotinamide, MNA = N-methylnicotinamide,
NNO = nicotinamide-N-oxide, NAD = nicotinamide adenine dinucleotide, 2PY and 4PY =
pyridone metabolites.
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Factors that determine patient adherence

Degree of adverse effects
Patient expectations and preparedness
Patient tolerance to adverse effects

Physician’s belief in drug

26
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