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A systemic review and meta-analysis of 68 randomized primary and secondary prevention trials (385
publications) with 232,606 adult participants reported that beta carotene, vitamin A, and vitamin E




given singly or combined with other antioxidant supplements may increase mortality (Bjelakovic et al,
2007).
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The daily requirement of vitamin E has not been well defined but is probably about 3 to
15 mg daily. There is little evidence that oral supplements of vitamin E are essential in adults, even
where there is fat malabsorption secondary to cholestasis. In young children with congenital
cholestasis, abnormally low vitamin E concentrations may be found in association with neuromuscular
abnormalities, which usually respond only to the parenteral administration of vitamin E. Vitamin E
has been tried for various other conditions but there is little scientific evidence of its value.

ALPHA TOCOPHERYL ACETATE (Vitamin E)

Indication see notes above

Cautions predisposition to thrombosis; increased risk of necrotising enterocolitis in neonate weighing
less than 1.5 kg; interactions: Appendix 1 (vitamins)

Side-effects diarrhoea and abdominal pain with doses more than 1 g daily
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Progestogens have been used for the prevention of spontaneous abortion in women with a
history of recurrent miscarriage (habitual abortion) but there is no evidence of benefit and they are
not recommended for this purpose.

6.4.1.2 Progestogens

There are two main groups of progestogen, progesterone and its analogues (dydrogesterone and
medroxyprogesterone) and testosterone analogues (norethisterone and norgestrel). The newer
progestogens (desogestrel, norgestimate, and gestodene) are all derivatives of norgestrel;
levonorgestrel is the active isomer of norgestrel and has twice its potency. Progesterone and its
analogues are less androgenic than the testosterone derivatives and neither progesterone nor
dydrogesterone causes virilisation.

Where endometriosis requires drug treatment, it may respond to a progestogen, e.g. norethisterone,
administered on a continuous basis. Danazol, gestrinone, and gonadorelin analogues are also
available (section 6.7.2).

Although oral progestogens have been used widely for menorrhagia they are relatively ineffective
compared with tranexamic acid (section 2.11) or, particularly where dysmenorrhoea is also a factor,
mefenamic acid (section 10.1.1); the levonorgestrel-releasing intra-uterine system (section 7.3.2.3)
may be particularly useful for women also requiring contraception. Oral progestogens have also been




used for severe dysmenorrhoea, but where contraception is also required in younger women the best
choice is a combined oral contraceptive (section 7.3.1).

Progestogens have also been advocated for the alleviation of premenstrual symptoms, but no
convincing physiological basis for such treatment has been shown.

Progestogens have been used for the prevention of spontaneous abortion in women with a history of
recurrent miscarriage (habitual abortion) but there is no evidence of benefit and they are not
recommended for this purpose. In pregnant women with antiphospholipid antibody syndrome who
have suffered recurrent miscarriage, administration of low-dose aspirin (section 2.9) and a
prophylactic dose of a low molecular weight heparin (section 2.8.1) may decrease the risk of fetal loss
(use under specialist supervision only).

Hormone replacement therapy

In women with a uterus a progestogen needs to be added to long-term oestrogen therapy for
hormone replacement, to prevent cystic hyperplasia of the endometrium and possible transformation
to cancer; it can be added on a cyclical or a continuous basis (see section 6.4.1.1). Combined packs
incorporating suitable progestogen tablets are available, see Oestrogens for HRT.

Oral contraception

Desogestrel, etynodiol (ethynodiol), gestodene, levonorgestrel, norethisterone, and norgestimate are
used in combined oral contraceptives and in progestogen-only contraceptives (section 7.3.1 and
section 7.3.2).

Cancer

Progestogens also have a role in neoplastic disease (section 8.3.2).

Cautions

Progestogens should be used with caution in conditions that may worsen with fluid retention e.g.
epilepsy, hypertension, migraine, asthma, cardiac or renal dysfunction, and in those susceptible to
thromboembolism (particular caution with high dose). Care is also required in liver impairment (avoid
if severe), and in those with a history of depression. Progestogens can decrease glucose tolerance
and diabetes should be monitored closely. For interactions see Appendix 1 (progestogens).

Contra-indications

Progestogens should be avoided in patients with a history of liver tumours, and in severe liver
impairment. They are also contra-indicated in those with genital or breast cancer (unless
progestogens are being used in the management of these conditions), severe arterial disease,
undiagnosed vaginal bleeding and acute porphyria (section 9.8.2). Progestogens should not be used if
there is a history during pregnancy of idiopathic jaundice, severe pruritus, or pemphigoid gestationis.

Side-effects

Side-effects of progestogens include menstrual disturbances, premenstrual-like syndrome (including
bloating, fluid retention, breast tenderness), weight change, nausea, headache, dizziness, insomnia,
drowsiness, depression, change in libido; also skin reactions (including urticaria, pruritus, rash, and
acne), hirsutism and alopecia. Jaundice and anaphylactoid reactions have also been reported.
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MEDROXYPROGESTERONE
4.3 Place in Therapy

A) Medroxyprogesterone is used orally in the treatment of amenorrhea, dysmenorrhea, functional
uterine bleeding, and infertility. Intramuscular medroxyprogesterone is used for contraception and as
an adjunct and palliative measure in patients with endometrial or renal carcinoma. Subcutaneous
medroxyprogesterone acetate suspension is used for contraception. The addition of
medroxyprogesterone to cyclic estrogen therapy has been associated with a lower incidence of
endometrial cancer than treatment with estrogen alone.
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LYNESTRENOL
Profile

Lynestrenol is a progestogen (see Progesterone, Ref.) structurally related to norethisterone that
is used alone or as the progestogenic component of oral contraceptives (see Ref.). Typical oral daily
doses for contraception are 500micrograms when used as a progestogen-only preparation, and 0.75
or 2.5 mg when combined with an oestrogen. When used alone for menstrual disorders, doses of 5 to
10mg daily are given, often as cyclical regimens.
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1. The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Trial (ATBC)1 9% Beta-
Carotene 30 mg WAz Tocopherol 50 mg lugidingaunsdnin 29,000 3181 WK 6 T wunzidailen
R 18% Lmzmmmmmsﬁmﬁm 9%

2. The Beta-Carotene and Retinol Efficacy trial (CARET) ” luAn 18,314 518 111 4 1 wu

FNEANNLLIINNAW 28% Aevia lNTW 17% asfiesnganisadellnew

' The Alpha-Tocopherol, Beta Carotene Cancer Prevention Study Group. The effect of vitamin E and beta carotene on the
incidence of lung cancer and other cancers in male smokers. N Engl J Med 1994;330:1029-1035.
*The Alpha-Tocopherol, Beta Carotene Cancer Prevention Study Group. The effect of vitamin E and beta carotene on the

incidence of lung cancer and other cancers in male smokers. N Engl J Med 1994;330:1029-1035.
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$71891UNN9ANEN RCT Lneaiunwudn Vitamin C, E, Beta carotene Waz Zinc dualunisidu
positive protection Iucjﬂfmﬁl,ﬂu Age-related macular degeneration LRg visual loss agnalsinnu
RCT 7t long term study &1134 Lutein uaz Zeaxanthin flspsdasiinisinemselyl iesannesly
annsnagfatnednian

wEiHI18NUN1TANE AREDS Report No. 8° uaz 9° wsl antioxidants (Vitamin C 500 mg,
Vitamin E 400 IU, Beta-carotine 15 mg) with and without zinc 80 mg and copper 2 mg ﬁlslgﬁﬁmﬂ’]
ﬁuﬁmmmﬁmdwﬁmmmﬂu Vitalux Plus dausuauiinaesimiusazussnniitesndiiussqeg i

v 1
Vitalux Plus "1t ldanunsntiugulavisdsc@nsnnnazanudaanss uanalumnisnei 1

5197 1 iWFuifisuaunaRuseqet]lu Vitalux Plus TR fuildmaaadlu AREDS Report No. 889

UsunumengdAny
sraendnATy Vitalux Plus TR nN15AN® AREDS Report

Per daily dose (1 tablets) No. 8&9
1. Beta-carotene 6 mg 15 mg
2. Ascorbic acid (Vitamin C) 300 mg 500 mg
3. Vitamin E acetate 100 U 400 IU
4. Riboflavin (Vitamin B,) 20 mg -
5. Selenium aminoate 50 mcg -
6. Zinc gluconate 40 mg 80 mg
7. Copper aminoate 2 mg 2mg
8. Lutein (Zeaxanthin) 4 mg (176 mcgq) -

Weillulszmaduan (wauwian) Aadunaniusiiasneis

® Age-Relaeted Eye Disease Study Research Group, A Randomized, Placebo-Controlled, Clinical Trial of Hight-Dose
Supplementation With Vitamins C and E, Beta Carotene, and Zinc for Age-Related Macular Degeneration and Vision Loss. Arch
Ophthalmol. 2001; 119: 1417-1436

N Age-Relaeted Eye Disease Study Research Group, A Randomized, Placebo-Controlled, Clinical Trial of Hight-Dose
Supplementation With Vitamins C and E and Beta Carotene for Age-Related Cataract and Vision Loss. Arch Ophthalmol. 2001;
119: 1439-1452
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Cataract in adults

Author

Deborah S Jacobs, MD Section Editor

Jonathan Trobe, MD Deputy Editor

H Nancy Sokol, MD

Vitamin supplementation — Multiple randomized trials and observational studies have
investigated whether antioxidant vitamin supplementation can prevent cataracts. To
date, there is no convincing evidence that vitamins are effective [17] . Representative
studies include the following: A combination of beta carotene 15 mg, vitamin C 500 mg and vitamin E
400 U taken daily for six years did not reduce the incidence of cataract surgery in a randomized trial
of 4629 adults aged 55 to 80 years [18] . Subjects who took a daily multivitamin (including vitamin A
5000 IU, vitamin C 60 mg, and vitamin E 30 IU), compared to those taking placebo, had a decreased
incidence of a lens event (increase in any baseline cataract opacity or cataract surgery) [19] .
However, the multivitamin group had twice the risk for subcapsular cataract (associated with the
greatest visual loss) and there was no difference in rates for cataract surgery or moderate loss of
vision. The Physicians Health Study found that 12 years of beta-carotene supplements (50 mg every
other day) had no effect overall on the risk of cataract formation, but significantly decreased the risk
among current smokers (absolute risk 9.5 versus 11.7 percent among smokers receiving placebo)
[20] . However, beta carotene supplements increase the risk of lung cancer in smokers [21] and
therefore cannot be recommended for prevention of cataracts in this population. A randomized trial in
nearly 40,000 women found that vitamin E 600 IU taken on alternate days for over 10 years did not
affect the incidence of cataract [22] . Observational studies have suggested benefit for vitamin C
supplementation [23,24] , multivitamin use and vitamin E supplementation in the prevention of
cataracts [25] . However, observational studies may not have adequately controlled for other
behaviors, such as sunglass use or avoidance of sun exposure, that might have been more common
in people who take vitamin supplements.
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gms 1 31A1 0.50 U meiaLdln

B, 100 mg, B, 5 mg, B,, 50 mcg

4 1

A1l prevention and treatment of vit B deficiency

i ' [
&R0 2 97A1 1.30 LINFABLNA

ua

B, 100 mg, B, 5 mg, B,, 50 mcg

da1ia1d neural disturbance and anemic conditions
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g4m5% 3 31A1 4.10 U msiaLdn

B, 100 mg, B, 200 mg, B,, 200 mcg

4a1iv 1 toxic & nontoxic neuritis; diabetic and alcoholic neuropathy, drug induced neuropathy
and depression; toxaemia of pregnancy; anorexia, neurasthenia; general tonic during

pregnancy, in convalescence & growth.

#4059 4 31A1 4.50 UMeiaLln

B, 250 mg, B, 250 mg, B,, 1000 mcg

4a1ivld Neuritis due to alcohol, diabetes. Peripheral neuritis, beri-beri due to vit B1deficiency.
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1. N3t prevention & treatment of vitamin B deficiency
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3. 38l toxic & nontoxic neuritis; diabetic & alcoholic neuropathy, drug induced neuropathy
& depression; toxaemia of pregnancy; anorexia, neurasthenia; general tonic during pregnancy,
in convalescence & growth; neuritis due to alcohol & diabetes; peripheral neuritis, beri-beri due

to vit B1 deficiency
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Treatment of minor thermal burns

16




Authors Eric D Morgan, William F Miser, John A Marx,Jonathan Grayzel

Chemoprophylaxis — A topical antibiotic should be applied to any nonsuperficial burn to prevent
infection. Silver sulfadiazine (SSD) is commonly used for this purpose. However, several studies have
questioned clinicians' preference for SSD in the treatment of ambulatory burn patients. According to a
systematic review of dressings for minor burns, limited evidence suggests that treatment with SSD
slows wound healing and increases the frequency of dressing changes, resulting in increased pain
[16] . Modern membrane-like dressings have compared favorably to SSD [17] . Honey, an ancient
wound remedy, may also be effective [18,19] .

Many clinicians apply aloe vera or a topical antibiotic such as bacitracin to superficial
burns. Both are inexpensive, and aloe vera provides some antibacterial activity. However,
there is no clear evidence demonstrating improved outcomes in minor burns with such
treatment.
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used clinically but still of interest. There are also monographs on toxic substances, the effects of
which may require drug therapy”
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HYDROXYAPATITE
See Also _SUPPLEMENTARY DRUGS AND OTHER SUBSTANCES

e Physical And Pharmaceutical Properties
¢ Name Status: BAN

+ Synonyms: 542 (edible bone phosphate); Durapatite (USAN); Hidroxiapatito; Hydroxylapatite;
Win-40350.

+ Chemical Name: Decacalcium dihydroxide hexakis(orthophosphate).
+ Molecular Formula: 3Ca(3)(PO(4))(2),Ca(0OH)(2)=1004.6; Ca(5)(CH)(PO(4))(3)=502.3

+ CAS Registry: 1306-06-5.

e Proprietary Names
Allotropat (FM), Apagen, Calcibon (DI), Endobon, Ossopan, Ossopan (FM), Ossoral, Ossyl (FM),
Osteo Support, Osteogenon, Osteopor, Radiesse

e Multi-Ingredient Preparations

Collapat 11, Osspulvit Vitaminado (FM), Supa Biocal Vitahealth (FM), Totalos Plus

Profile

Hydroxyapatite is a natural mineral with composition similar to that of the mineral in bone.
Hydroxyapatite for therapeutic purposes is prepared from bovine bone and contains, in addition to
calcium and phosphate, trace elements, fluoride and other ions, proteins, and glycosaminoglycans. It
is given orally to patients requiring both calcium and phosphorus supplementation. Hydroxyapatite
with tricalcium phosphate has been used in bone grafts.

Hydroxyapatite derived from marine coral has been used in the construction of orbital implants
for use after surgical removal of the eye. A synthetic calcium hydroxyapatite (CaHA) is used for the
correction of facial lipoatrophy in patients with HIV infection and as a cosmetic filler for moderate to
severe facial wrinkles and folds.

Adverse effects.

Reference to problems associated with the use of coral-derived orbital implants (1) and
synthetic calcium hydroxyapatite. (2)

1. Shields CL, et al. Problems with the hydroxyapatite orbital implant: experience with 250
consecutive cases. Br J Ophthalmol 1994; 78: 702-6. (PubMed id:7947552)

2. Sankar V, McGuff HS. Foreign body reaction to calcium hydroxylapatite after lip
augmentation. J Am Dent Assoc 2007; 138: 1093-96.

Uses.

A mixture of calcium phosphates with calcium carbonate could be combined to form a paste
which could be injected into acute fractures; (1) under physiological conditions the paste hardened
within minutes, due to the formation of dahllite, a carbonated apatite, and held the bones in place as
it was progressively replaced by living bone.

1. Constantz BR, et al. Skeletal repair by in situ formation of the mineral phase of bone.
Science 1995; 267: 1796-9. (PubMed id:7892603)

Dose of Calcium

Calcium salts are used in the management of hypocalcaemia (Ref.) and calcium deficiency
states resulting from dietary deficiency or ageing (see also Osteoporosis, Ref.). Doses may be
expressed in terms of mmol or mEq of calcium, mass (mg) of calcium, or mass of calcium salt.
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In simple deficiency states calcium salts may be given orally, usually in doses of 10 to
50mmol (400mg to 2g) of calcium daily adjusted to the individual patient's requirements.

SUPPLEMENTARY DRUGS AND OTHER SUBSTANCES

Introduction

This chapter includes some drugs not easily classified, herbal medicines, new drugs whose
place in therapy is not yet clear, and drugs no longer used clinically but still of interest. There are also
monographs on toxic substances, the effects of which may require drug therapy.

Copyright 2009 Pharmaceutical Press.

© 1974 - 2009 Thomson Reuters. All rights reserved. MICROMEDEX(R) Healthcare Series Vol. 141

expires 9/2009

UptoDate 2009

Oral: Note: For comparison information of calcium salts,

Elemental Calcium Content of Calcium Salts
Calcium acetate : Elemental calcium: 250
mg/1 g (12.7 mEq calcium/gram)
Approximate equivalent dose: 354 mg of
calcium salt

Calcium carbonate : Elemental calcium: 400
mg/1 g (20 mEqg calcium/gram)
Approximate equivalent dose : 225 mg of
calcium salt

Calcium chloride : Elemental calcium: 270
mg/1 g (13.5 mEq calcium/gram)
Approximate equivalent dose : 330 mg of
calcium salt

Calcium citrate

Elemental calcium : 211 mg/1 g (10.6 mEq
calcium/gram)

Approximate equivalent dose : 425 mg of

calcium salt

Calcium glubionate : Elemental calcium: 64
mg/1 g (3.2 mEq calcium/gram)
Approximate equivalent dose : 1400 mg of
calcium salt
Calcium gluconate:
Elemental calcium : 90 mg/1 g (4.5 mEq
calcium/gram)
Approximate equivalent dose :1000 mg of
calcium salt
Calcium lactate:
Elemental calcium : 130 mg/1 g (6.5 mEq
calcium/gram)
Approximate equivalent dose : 700 mg of
calcium salt
Calcium phosphate, tribasic :
Elemental calcium : 390 mg/1 g (19.3 mEq
calcium/gram)

Approximate equivalent dose : 233 mg of

calcium salt
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Vitamin C supplementation in pregnancy (Cochrane Review) Rumbold A, Crowther CA

ABSTRACT
A substantive amendment to this systematic review was last made on 17 December 2004. Cochrane
reviews are regularly checked and updated if necessary.

Background: Vitamin C supplementation may help reduce the risk of pregnancy complications like
pre-eclampsia, intrauterine growth restriction and maternal anaemia. There is a need to evaluate the
efficacy and safety of vitamin C supplementation in pregnancy.

Objectives: To evaluate the effects of vitamin C supplementation, alone or in combination with other
separate supplements, on pregnancy outcomes, adverse events, side-effects and use of health
resources.

Search strategy: We searched the Cochrane Pregnancy and Childbirth Group Trials Register (23
June 2004), Cochrane Central Register of Controlled Trials (The Cochrane Library, Issue 2, 2004),
MEDLINE, Current Contents and EMBASE.

Selection criteria: All randomised or quasi-randomised controlled trials evaluating vitamin C
supplementation in pregnant women. Interventions using a multivitamin supplement containing
vitamin C or where the primary supplement was iron were excluded.

Data collection and analysis: Two authors independently assessed trials for inclusion, extracted
data and assessed trial quality.

Main results: Five trials, involving 766 women, are included in this review. No difference was seen
between women supplemented with vitamin C alone or combined with other supplements compared
with placebo for the risk of stillbirth (relative risk (RR) 0.87, 95% confidence intervals (Cl) 0.41 to
1.87, three trials, 539 women), perinatal death (RR 1.16, 95% CI 0.61 to 2.18, two trials, 238
women), birthweight (weighted mean difference (WMD) -139.00 g, 95% CI -517.68 to 239.68, one
trial, 100 women) or intrauterine growth restriction (RR 0.72, 95% CI 0.49 to 1.04, two trials, 383
women). Women supplemented with vitamin C alone or combined with other supplements were at
increased risk of giving birth preterm (RR 1.38, 95% CI 1.04 to 1.82, three trials, 583 women).
Significant heterogeneity was found for neonatal death and pre-eclampsia. No difference was seen
between women supplemented with vitamin C combined with other supplements for the risk of
neonatal death (RR 1.73, 95% CI 0.25 to 12.12, two trials, 221 women), using a random-effects
model. For pre-eclampsia, women supplemented with vitamin C combined with other supplements
were at decreased risk when using a fixed-effect model (RR 0.47, 95% CI 0.30 to 0.75, four trials,
710 women); however, this difference could not be demonstratedwhen using a random-effects model
(RR 0.52, 95% CI 0.23 to 1.20, four trials, 710 women).

Authors' conclusions: The data are too few to say if vitamin C supplementation, alone or
combined with other supplements, is beneficial during pregnancy. Preterm birth may
have been increased with vitamin C supplementation.
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FLUORIDES

Note  Sodium fluoride 2.2 mg provides approx. 1 mg fluoride ion

Indications

prophylaxis of dental caries—see notes above

Contra-indications

not for areas where drinking water is fluoridated

Side-effects

occasional white flecks on teeth with recommended doses; rarely yellowish-brown discoloration if

recommended doses are exceeded

Dose

Note Dose expressed as fluoride ion (F)
Water content less than F 300 micrograms/litre (0.3 parts per million), CHILD up to 6 months
none; 6 months—3 years F* 250 micrograms daily, 3—6 years F 500 micrograms daily, over 6
years F* 1 mg daily
Water content between F* 300 and 700 micrograms/litre (0.3-0.7 parts per million), CHILD up to
3 years none, 3—6 years F* 250 micrograms daily, over 6 years F* 500 micrograms daily
Water content above F* 700 micrograms/litre (0.7 parts per million), supplements not advised

Note These doses reflect the recommendations of the British Dental Association, the British Society
of Paediatric Dentistry and the British Association for the Study of Community Dentistry (Br
Dent J 1997; 182: 6-7)

Tablets

Counselling Tablets should be sucked or dissolved in the mouth and taken preferably in the evening
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standerized chamomile extract with 100 mg% 370.50 mg

essential oil and 3 mg% chamazulene

peppermint oil 18.50 mg
sage oil 6.00 mg
anise oil 7.00 mg
dwarf - prine needle ail 1.00 mg
bergamot oil 0.50 mg
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not yet clear, and drugs no longer used clinically but still of interest. There are also monographs on
toxic substances, the effects of which may require drug therapy.
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+ Profile

= Chamomile has been applied externally as a poultice in the early stages of inflammation,
and preparations containing chamomile or extracts of chamomile (including the oil or a
constituent, chamazulene), have been used for skin disorders, including the prevention
and treatment of cracked nipples and nappy rash. Chamomile German oil and Chamomile
Roman oil are used in aromatherapy. ~Chamomile tea' is a domestic remedy for
indigestion and has also been reported to have hypnotic properties.

= There have been reports of contact sensitivity and anaphylaxis.

= Reviews.

1. Berry M. The chamomiles. Pharm J 1995; 254: 191-3.

SUPPLEMENTARY DRUGS AND OTHER SUBSTANCES
¢ Introduction
This chapter includes some drugs not easily classified, herbal medicines, new drugs whose place
in therapy is not yet clear, and drugs no longer used clinically but still of interest. There are also
monographs on toxic substances, the effects of which may require drug therapy.
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¢ Uses and Administration

Nicotinic acid and nicotinamide, the form that occurs naturally in the body, are water-
soluble vitamin B substances that are converted to nicotinamide adenine dinucleotide
(nadide, Ref.) and nicotinamide adenine dinucleotide phosphate (NADP). These
coenzymes are involved in electron transfer reactions in the respiratory chain.

Nicotinic acid deficiency develops when the dietary intake is inadequate. Deficiency leads
to the development of a syndrome known as pellagra, characterised by skin lesions,
especially on areas exposed to sunlight, with hyperpigmentation and hyperkeratinisation.
Other symptoms include diarrhoea, abdominal pain, glossitis, stomatitis, loss of appetite,
headache, lethargy, and mental and neurological disturbances. Nicotinic acid deficiency
may occur with other vitamin B-complex deficiency states, for example in alcoholism.

Nicotinic acid and nicotinamide are used in the treatment and prevention of nicotinic acid
deficiency. Nicotinamide is preferred as it does not cause vasodilatation. They are usually
given orally, the preferred route, but may also be given by the intramuscular route or by
slow intravenous injection. Doses of up to 500mg daily (of either compound) in
divided doses have been recommended.

¢ Adverse Effects and Treatment

Nicotinic acid has a vasodilator action and when given by mouth or by injection in
therapeutic doses it may cause flushing, a sensation of heat, faintness, and a pounding in
the head. Flushing may be accompanied by dizziness, tachycardia, palpitations, dyspnoea,
sweating, chills, or oedema. These symptoms are transient and various strategies have
been proposed to reduce them (see Incidence of Adverse Effects, Ref.). Nicotinamide
does not have a vasodilator action.

References.

1. Guyton JR, Bays HE. Safety considerations with niacin therapy. Am J Cardiol 2007; 99
(suppl 1): S22-S31. (PubMed id:17368274)

= |ncidence of adverse effects.

= Nicotinic acid produces frequent adverse effects, but they are not usually serious,
tend to decrease with time, and some can be minimised by following appropriate
instructions for use. (1,2) Dermal and gastrointestinal reactions are most common.
Truncal and facial flushing are reported in 90 to 10026 of treated patients
in large clinical trials; they appear to be prostaglandin-mediated and can be
reduced with aspirin 75mg or 325mg given shortly before the nicotinic acid, or
simply by giving nicotinic acid with food, and by starting therapy with a low
dose and gradually increasing this. Flushing may be less common with modified-
release formulations. (2)

= 1. Knodel LC, Talbert RL. Adverse effects of hypolipidaemic drugs. Med Toxicol 1987;
2: 10-32. (PubMed id:3547004)

= 2. American Society of Health-System Pharmacists. ASHP therapeutic position
statement on the safe use of niacin in the management of dyslipidemias. Am J
Health-Syst Pharm 1997; 54: 2815-19. (PubMed id:9428952)

¢ Uses and Administration

Vitamin C, a water-soluble vitamin, is essential for the synthesis of collagen and
intercellular material. Vitamin C deficiency develops when the dietary intake is
inadequate. It is rare in adults, but may occur in infants, alcoholics, or the elderly.
Deficiency leads to the development of a well-defined syndrome known as scurvy. This is
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characterised by capillary fragility, bleeding (especially from small blood vessels and the
gums), normocytic or macrocytic anaemia, cartilage and bone lesions, and slow healing of
wounds.

= Vitamin C is used in the treatment and prevention of deficiency. It completely
reverses symptoms of deficiency. It is usually given orally, the preferred route,
as ascorbic acid, and has been given to children in the form of a suitable fruit
juice such as orange juice or as black currant or rose hip syrups. Ascorbic acid
or sodium ascorbate may be given parenterally, preferably by the
intramuscular route, but also by the intravenous or subcutaneous routes.
Doses of 25 to 75mg daily in the prevention of deficiency, and 250mg or more
daily in divided doses for the treatment of deficiency, have been
recommended.
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L) bRUGDEX DRUG EVALUATIONS 2009
VITAMIN A

CAUTIONS
3.4 Teratogenicity/Effects in Pregnancy/Breastfeeding
A) Teratogenicity/Effects in Pregnancy

1) U.S. Food and Drug Administration's Pregnancy Category: Category X (Prod Info
AQUASOL A(R) PARENTERAL intramuscular injection, 2005) (All Trimesters)

a) Studies in animals or human beings have demonstrated fetal abnormalities or there
is evidence of fetal risk based on human experience or both, and the risk of the use
of the drug in pregnant women clearly outweighs any possible benefit. The
drug is contraindicated in women who are or may become pregnant.

2) Australian Drug Evaluation Committee's (ADEC) Category: D (Australian Drug Evaluation

Committee, 1999)
a) Drugs which have caused, are suspected to have caused, or may be expected to
cause an increased incidence of human fetal malformations or irreversible damage.
These drugs may also have adverse pharmacological effects. Accompanying texts
should be consulted for further details.

See Drug Consult reference: "PREGNANCY RISK CATEGORIES"
3) Crosses Placenta: Yes
4) Clinical Management
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a) Because of the combined animal and human data for vitamin A, including the
synthetic isomers isotretinoin and etretinate, large doses or severe deficiency of vitamin
A are considered harmful to the fetus. The safety of vitamin A exceeding 6,000
units/day during pregnancy has not been established. Doses exceeding the US
Recommended Daily Allowance (RDA) of 2,500 international units/day
should be avoided by women who are or may become pregnant. Vitamin A
doses exceeding the RDA are classified as US Food and Drug Administration
(EDA) Category X (Office of Dietary Supplements National Institutes of
Health, 2006). Beta-carotene, a precursor of vitamin A which has not been shown to
be teratogenic, may be considered as a source of vitamin A supplementation in such
women.

5) Literature Reports
a) There are no adequate and well-controlled studies of vitamin A in pregnant women.
The safety of vitamin A exceeding 6,000 Units/day during pregnancy has not been
established. In animal reproduction studies, fetal abnormalities of the central nervous
system, the eye, the palate, and the urogenital tract associated with vitamin A
overdosage have been reported (Prod Info AQUASOL A(R) PARENTERAL intramuscular
injection, 2005).
b) In one study, there was no evidence of an increased risk of major malformations in
311 infants exposed to a median daily dose of 50,000 international units of vitamin A
per day (range 10,000 to 300,000) during organogenesis compared with infants
exposed later in pregnhancy or unexposed infants (Mastroiacovo et al, 1999).
c¢) Isolated reports describe teratogenic effects following the use of greater than 25,000
international units daily during the first trimester (Anon, 1987; Rosa et al, 1986).
d) No teratogenic effects were reported in 1203 pregnant women receiving 6,000
international units/day of vitamin A, at least 1 month prior to conception and for up to
the twelfth week of pregnancy (Dudas & Czeizel, 1992).
e) The risk of spontaneous abortion or congenital malformations may be as high as
100% in women taking vitamin A in therapeutic doses during the second month of
gestation (CDC, 2002).
f) Preterm neonates who developed bronchopulmonary dysplasia had lower plasma
concentrations of retinol binding protein at birth and at 21 days compared with infants
who did not develop this condition. In this study, 64% of preterm infants had levels less
than 20 mcg/dL (Hustead et al, 1984).
g) In animals, retinoic acid syndrome resulting from high vitamin A intake has been
characterized by central nervous system, craniofacial, cardiovascular, and thymus
malformations. In humans, similar abnormalities were observed when patients receiving
therapeutic treatment with retinoic acid became pregnant (Lammer et al, 1985).
Vitamin A deficiency has also been shown to be detrimental to the offspring of rats,
including lethal failure in lung development. Similarly, respiratory distress syndrome is
observed in premature infants whose vitamin A status is often deficient (Azais-Braesco
& Pascal, 2000).

BNF58, 2009

9.6.1 Vitamin A

Deficiency of vitamin A (retinol) is associated with ocular defects (particularly xerophthalmia) and an
increased susceptibility to infections, but deficiency is rare in the UK (even in disorders of fat
absorption).

Massive overdose can cause rough skin, dry hair, an enlarged liver, and a raised erythrocyte
sedimentation rate and raised serum calcium and serum alkaline phosphatase concentrations.

In view of evidence suggesting that high levels of vitamin A may cause birth defects, women who
are (or may become) pregnant are advised not to take vitamin A supplements (including
tablets and fish-liver oil drops), except on the advice of a doctor or an antenatal clinic; nor
should they eat liver or products such as liver paté or liver sausage.
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MENATETRENONE
¢ 4.3 Place in Therapy

A) Menatetrenone appears to have a greater effect on bone formation and possibly bone
resorption than other vitamin K compounds, and has reduced bone loss in patients with
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E)

osteoporosis and stroke patients with hemiplegia. Potentially beneficial effects on serum lipids
would suggest its use in postmenopausal patients with hyperlipidemia, especially those
unable to receive conjugated estrogens (eg, history of thromboembolism). However, well-
controlled studies with menatetrenone are limited. Further comparisons with vitamin D
therapy (eg, alfacalcidol, calcitriol) and hormone replacement therapy are required to clarify
potential efficacy/safety benefits of menatetrenone. At present, the drug is not
recommended as a first-line agent for any indication.

Osteoporosis

1) Overview
FDA Approval: Adult, no; Pediatric, no
Efficacy: Adult, Evidence favors efficacy
Recommendation: Adult, Class 111
Strength of Evidence: Adult, Category B

2) Summary:
Has increased bone mineral density and reduced fracture rate in elderly patients

3) Adult:
a) Menatetrenone (vitamin K2) supplementation increased bone mineral density and
greatly reduced the incidence of nonvertebral fractures in elderly women with
Parkinson's disease. In a randomized, controlled, open-label trial, female Parkinson's
disease patients over 65 years of age were treated for osteoporosis with
menatetrenone 45 milligrams (mg) daily (n=56) or were not treated (n=54), for 12
months. Sixty-two age-matched postmenopausal volunteers served as healthy
controls. Mean percentage changes in metacarpal bone mineral density (BMD) over
12 months were +0.9% in the menatetrenone group, - 4.3% in the untreated group,
and -1.3% in the healthy control group (p less than 0.0001 for menatetrenone vs
untreated and control vs untreated; p=0.049 for menatetrenone vs control). During
the 12-month period, 10 fractures occurred among the 54 patients (17.9%) of the
untreated group and in 1 of the 56 patients (1.9%) of the treated group (p=0.0082).
All 9 hip fractures were the result of falls. There was no difference between the
groups in the number of falls per subject. No patient in the menatetrenone group
experienced liver or renal dysfunction or any other adverse effect (Sato et al, 2002).
b) Oral menatetrenone has increased bone mineral density (BMD) in elderly patients
with involutional osteoporosis in limited studies from Japan; metacarpal BMD
increased by approximately 1.3% after 6 months of treatment compared to a
decrease in untreated patients (-3.8%) (Sato et al, 1998c; lwamoto et al, 1999c). In
these studies, bone mass increased to a greater extent in patients with higher
calcitriol serum levels (Koshihara & Hoshi, 1997b).

F) Osteoporosis; Prophylaxis

1) Overview
FDA Approval: Adult, no; Pediatric, no
Efficacy: Adult, Evidence favors efficacy
Recommendation: Adult, Class 111
Strength of Evidence: Adult, Category B
2) Summary:
- Bone density increased more with vitamin K and hormone replacement therapy
(HRT) than with HRT alone in one study Vitamin K reduced the rate of bone loss in
women experiencing drug-induced estrogen deficiency

3) Adult:
a) In a randomized study (n=72), oral menatetrenone 45 milligrams (mg) daily
prevented a decrease in spinal bone mineral density (BMD) in nonhysterectomized
postmenopausal women, but this did not reach statistical significance compared to an
untreated control group. After 12 months of treatment, BMD had increased by 0.23%
in the menatetrenone group and decreased by 2.8% in controls. BMD in patients
receiving menatetrenone was inversely correlated with age. In this study,
menatetrenone was about as effective as alfacalcidol and less effective than
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hormonal replacement therapy with conjugated estrogens, although these differences
were also nonsignificant (Ilwamoto et al, 1999c). A study involving a larger number of
patients seems warranted.

b) Menatetrenone combined with hormone replacement therapy (HRT) was more
effective than HRT alone for preventing osteoporosis in postmenopausal women.
Thirty-five women were given HRT (Premarin 0.625 milligrams (mg) plus Provera 2.5
mg daily) alone, and 23 women were given HRT and vitamin K2 (menatetrenone 45
mg/day) for 1 year. Mean absolute bone density did not differ between the groups
before treatment or after 6 or 12 months of treatment. However, percentage
increases in bone mineral density were significantly greater in the group receiving
menatetranone at both 6 and 12 months: 2.95% vs 1.56 % (p less than 0.02) at 6
months, and 5.62% vs 3.95% (p less than 0.01) at 12 months. There were no
significant changes observed in plasma levels of calcium, phosphorus, or alkaline
phosphatase with either treatment (Aisaka et al, 1999).

¢) Vitamin K2, in conjunction with 1,25-dihydroxyvitamin D3 (DD3), was partially
successful in preventing bone loss caused by estrogen deficiency. One hundred ten
women, who were receiving leuprolide for estrogen dependent diseases, were
randomly assigned to receive either leuprolide (LP), vitamin K2 and LP, DD3 and LP,
or all three agents. Dual energy x-ray absorptiometry of the lower spine was used to
determine bone density. The test was done before and after 6 months of treatment.
Bone formation and resorption markers were also determined. There were no
significant differences between groups at the start of the study. All groups had
reduced bone mineral density following treatment. The LP group lost 5.25%, the LP-
K2 group lost 3.72%, the LP-DD3 group lost 4.13%, and the combined group lost
3.59%. Bone loss prevention in LP-K2 group was significantly better (p less than
0.05) than in the LP group. It was also significantly better in the LP-K2-DD3 group
compared to the LP group (p less than 0.01). All bone resorption markers increased
during leuprolide treatment but the differences between the groups were not
significant (Somekawa et al, 1999). Results were duplicated in a similar study
(Matsunaga et al, 1999).
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Hylans for Knee Osteoarthritis? DTB. Vol 37(9): Sep 1999) snaaziaeainsinluluda file “03
hyaluronan DTB”

5. dea7umnseanures Drug and Therapeutic Bulletin  d#eardedriugtudeya
UptoDate2009 (Kenneth C Kalunian, Peter Tugwell, Jerry M Greene Pharmacologic therapy of
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used clinically but still of interest. There are also monographs on toxic substances, the effects of
which may require drug therapy”
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Osteoarthritis and soft-tissue disorders

For pain relief in osteoarthritis and soft-tissue disorders, paracetamol (section 4.7.1) should be used
first and may need to be taken regularly. A topical NSAID (section 10.3.2) or topical capsaicin
0.025% (section 10.3.2) should also be considered, particularly in knee or hand osteoarthritis. An
oral NSAID (section 10.1.1), or a selective inhibitor of cyclo-oxygenase-2 can be substituted
for, or used in addition to, paracetamol. If further pain relief is required, then the addition of an
opioid (section 4.7.2) should be considered; however, an opioid should be considered before a
NSAID or selective inhibitor of cyclo-oxygenase-2 in patients taking low-dose aspirin.

Intra-articular corticosteroid injections (section 10.1.2.2) may produce temporary benefit in

osteoarthritis, especially if associated with soft-tissue inflammation.

Non-drug measures, such as weight reduction and exercise, should also be encouraged.

Glucosamine (section 10.1.5) and rubefacients (section 10.3.2) are not recommended for the
treatment of osteoarthritis.
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Hyaluronic acid and it's derivatives are available for osteoarthritis of the knee, but are not
recommended. Sodium hyaluronate (Durolane®, Euflexxa®, Fermathron®, Hyalgan® [E#E]
Orthovisc®, Ostenif®, Suplasyn®, Synocrom®) or hylan G-F 20 (Synvisc®) is injected intra-
articularly to supplement natural hyaluronic acid in the synovial fluid. These injections may reduce
pain over 1-6 months, but are associated with a short-term increase in knee inflammation.

Martindale 2009

SUPPLEMENTARY DRUGS AND OTHER SUBSTANCES
¢ Introduction
= This chapter includes some drugs not easily classified, herbal medicines, new drugs

whose place in therapy is not yet clear, and drugs no longer used clinically but still of
interest. There are also monographs on toxic substances, the effects of which may require
drug therapy.

¢ Uses and Administration
= Osteoarthritis.

In osteoarthritis, the size and concentration of hyaluronic acid molecules naturally present in
synovial fluid is reduced. Thus, one approach in the management of osteoarthritis (Ref.) of the knee
is viscosupplementation of the synovial fluid by the intra-articular injection of hyaluronic acid or its
derivatives. Such injections may reduce pain over 1 to 6 months but may be associated with a short-
term increase in knee inflammation; there is some suggestion that any benefit is longer lasting than
with intra-articular corticosteroids. Some studies suggest that viscosupplementation may be an
effective option for patients who are unable to take oral NSAIDs or have regular intra-articular
corticosteroids, and who are unsuitable candidates for joint replacement surgery, although there
appears to be considerable variability in clinical response between products, as well as in the
variables being assessed and length of treatment.

UptoDate 2009

Pharmacologic therapy of osteoarthritis
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INTRAARTICULAR HYALURONANS — The effects of intraarticular hyaluronans in OA have been the
subject of several studies. Their aim has been to determine whether intraarticular supplementation of
these macromolecules, which are deficient in degenerative cartilage, can lead to decreased symptoms
of osteoarthritis.

Commercial hyaluronan preparations currently are available in the United States include: sodium
hyaluronate (Hyalgan®, Supartz®, and Nuflexxa®), and hylan G-F 20 (Synvisc®).

Knee

Comparison to intraarticular placebo — A year 2003 meta-analysis pooled the results of 22 trials of
hyaluronan injections versus intraarticular placebo injections and concluded that hyaluronan injections
were superior to the intraarticular saline injections but had a relatively small effect [40] . A year 2005
meta-analysis assessed hyaluronan and placebo groups at various time periods following injection and
noted a statistically significant advantage for hyaluronan in rest pain between two and six weeks [41]
. However, while the mean difference of 8.7 mm on a 100 mm visual analog scale was statistically
significant, its clinical importance was questioned. Decreased pain with use was also significantly
greater at 10 to 14 weeks and 22 to 30 weeks after injection, but not at earlier or later time periods.
Function was not improved by hyaluronan injection.
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Comparison to NSAIDs — The largest trial that included an NSAID control randomly assigned 495
patients with osteoarthritis of the knee to one of three treatment groups; a series of five weekly
intraarticular injections of hyaluronic acid (Hyalgan®), oral naproxen, or a placebo for 26 weeks [42]
. The group that completed the series of injections had more improvement in knee pain than the
placebo group (difference of 8.8 mm on a 100 mm scale). However, there was no statistically
significant difference between those who received injections compared to the naproxen group. In
addition, a reanalysis of the data from this trial on an intent to treat basis suggested there was no
difference between the hyaluronate and placebo groups at either 12 or 26 weeks of treatment [43] .

Similar results were noted in a randomized, double-blind, 25-week, multicenter study of the safety
and efficacy of three weekly injections of hylan G-F 20 (Synvisc®) in 104 patients with knee OA [44]
. Patients received three weekly intraarticular injections of hylan G-F 20 or three weekly sham
injections after a four-week steroidal or NSAID wash-out period. Patients receiving hylan G-F 20 had
statistically significant improvements in motion pain compared to controls at four weeks after the first
injection. Patients who experienced a worsening of pain in the wash-out period showed significant
improvement in all pain parameters and activity restriction compared to controls.

Patients who desired a second treatment (three additional weekly injections) entered the second
phase of the study and received the same treatment (hylan G-F 20 or sham) within eight weeks after
completion of the first phase. At 26 weeks, patients who received two courses of hylan G-F 20
injections demonstrated significant improvement from baseline for six pain parameters compared to
controls. No systemic adverse events were observed.

Adverse effects — Postinjection flare, characterized by increased pain, swelling, and the presence of
an inflammatory joint effusion is a side effect of hyaluronan joint injection that is seen in from 1.5 to
5 percent of injected knees. Some of these flares may produce pain, swelling, and joint fluid
leukocytosis, which may suggest septic arthritis. Joint fluid analysis reveals markedly elevated white
blood counts (up to 100,000 per mm3), sterile cultures, and the absence of crystals [45] .

The risk of a postinjection flare may be related to injection technique. In a retrospective review of
336 patients with 1,537 injections administered over the course of 2.5 years, the lowest incidence of
postinjection flares (1.5 percent) occurred with injections via a lateral approach [46] ; by comparison,
higher rates of flares were observed with medial approaches with flexed or extended knees (5.2 and
2.4 percent, respectively).

In summary, the available evidence suggests that intraarticular hyaluronans have a small
pain relieving advantage when compared to intraarticular placebo injections or oral
NSAID therapy. There may be subpopulations of patients with osteoarthritis that respond
well to this type of therapy.

Comparison to intraarticular glucocorticoids — A 1998 review concluded that intraarticular hyaluronic
acid injections provided benefits similar to those provided by intraarticular glucocorticoids [47] . Two
subsequent studies comparing these therapies came to opposite conclusions. In one, 100 patients
were randomly assigned to receive a series of three hylan G-F 20 injections or a single injection of
betamethasone sodium phosphate and betamethasone acetate (Celestone Soluspan®) [48] . There
were no statistically significant differences between the two groups in knee pain or function. Another
study of 195 patients, presented in abstract form, suggested a significantly greater benefit from hylan
G-F 20 than steroids in pain relief (reductions of 43 versus 14 percent from baseline) one year after
the injections [49] . Larger clinical trials are needed to determine whether there is an identifiable
subset of patients with OA for whom intraarticular injections of hyaluronic acid derivatives is
particularly beneficial.

Does molecular weight matter? — Direct comparison of cross-linked high molecular weight hylan
(Synvisc®) to two noncrosslinked medium molecular weight hyaluronan preparations (Orthovisc®
and Ostenil®) suggests that injections of a crosslinked high molecular weight product is not more
efficacious than solutions containing medium molecular weight hyaluronan. This was illustrated in a
study that randomly assigned 660 patients with radiologic and symptomatic OA of the knee to receive
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three sequential injections of: cross-linked high molecular weight hylan, noncrosslinked medium
molecular weight avian hyaluronan, or noncrosslinked low molecular weight hyaluronan [50] . There
were no statistically or clinically significant differences apparent in the primary outcome measure of
pain, or on any of the secondary outcomes. Serious adverse events occurred in similar proportions of
patients in the crosslinked hylan and noncrosslinked hyaluronan groups (6.8 and 5.7 percent,
respectively). Further support for similar efficacy of intraarticular hyaluronan preparations regardless
of molecular weight was provided by a 2007 systematic review and meta-analysis [51] .

Hyaluronan or Hylans for Knee Osteoarthritis? DTB. Vol 37(9): Sep 1999
CONCLUSION

Injections of WHyalgan (once weekly for 5 weeks) or Synvisc
(once weekly for 3 weeks) into osteoarthritic knees ( after aspira-
tion of any effusion) produce a small reduction in pain over
placebo that may last several months. The limited available data
suggeestthe products are as effective as continuous treatment with
oral NSAIDs, or intra-articular corticosteroid mjections. The
manufacturers recommend repeat courses, but there 1s no evi-
dence on such use from published clinical trials. Following an
njection, patients may develop a local inflammatory reaction,
which lasts 3-4 davs. Both products are more expensive than
locally mjected corticosteroids or standard oral analgesics or
NSAIDs. Thereisno clinical trial evidence thateither product has
anv advantage over the other. Therapy with either preparation has
a himited role in the management of knee osteoarthritis. It 1s an
option for patients who have aneed for, but contraindications to,
oral NSAID therapv or regular intra-articular corticosteroids,
and who are not suitable candidates for jomt replacement.

Basic cost* to the NHS of 6 months’ treatment

¥ Hyalgan (course of 5 injections) £185 (£37 per injection)

Synvisc (course of 3 injections) E£220 (E73 per injection)
methylprednisolone acetate injection

40mg once every 4 weeks £18
triamcinolone hexacetonide injection

20mg once every 4 weeks £16
paracetamol tablets 4g daily £8
diclofenac enteric-coated tablets

50mg three times daily £33
diclofenac 50mg/misoprostol 200ug tablets

one three times daily £137
ibuprofen tablets 600mg three times daily £16

*drug costs only; approximate costs calculated from Drug Tariff prices
where available
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27.  #1 Go-On Inj (Meazipeafisinludn fle “01 OA knee hyaluronan BMJ” “02 OA hip

hyaluronan BMJ” “03 hyaluronan DTB” )
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shoulder joints. The mentation in other synovial joints. The actions of the product are lubrication
and mechanical support and it is suited for treatment of the symptoms of steoarthritis.)
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